JULY 72

I




= = e J
OLDER
1l I\

Precision instruments supplied with standard detachable
copper chisel face bits. Standard temp. 360°C at 19/23/27

fwatts. Special temps. from 250°C/410°C

L1076 L646

BIT SIZE 1/4° BIT SIZE 3/16’
6.34 mm Dia. 4.75 mm Dia.
27 watts 23 watts

£1-85

L706 —
BIT SIZE 1/8"
3.2 mm Dia
19 watts.

£1-70

We don't. All our

Send for NEW

BARGAIN PRINTED CIRCUIT OFFER

Clrcult Board with all holes drllted, 7}* x 54°. Central hole 1{* for apeaker
magnet and cut out for PP9 batt.; Rocker w/change switch and mounting bracket;
2 gang tuning capac.; 3 I.LF Osc. Coil, Ferrite rod with coils and holder, Poteantlo-
meter and knob; Circult Booklet showing component values and positiots.

All for £1-75 (25p Post). Worth £5.

TRANSISTOR CAR RADIO PARTS
Printed clrcuit board approx. 5}° x 44° with all holes drilled; wavechange switch/
on-off; ferrite rod, aer. coils and holder; vol. control; 3-gang capacitor for tuning;
L.W. & M.\, coils R.F. & AER: 4 trimmers; 1st and 2nd 1.F. coils; osc. coil;
2 operating knobs; booklet showing all component values and clre. dia.; all for
22 (post 25p).

Miniature A.M. transistor tuning gang 2504250pl; 1}° x 14° 17; gearing 3:1
to {4 dia. moulded bush; plastic dust cover; Plessey; 25p post paid.

For perfection
in soldering

STEREO AMPLIFIER Type SHV—2 x 3 watts

Fully built. 8eparate vol., bass and treble controls
eachchannel; 12 x 43 x 6in bigh, 2 x BY127, ECC83,
] EC1.88 valves. O.P. trans. for 3-ohm speakers.
Double wound mains trans. Suitable for erystal,
ceramlc cartridge, tuner, etc. 200-250V, A.C. malns
£8 (P. & P. 50p)

MONO GRAM CHASSIS 3 WATT

= 3 Wave band lJong-med.-short, Gram., 200-250V. A.C,
F Ferrite aerial. Chassis 13 x 7 x 6in. Dial 13 x 4in.
¥& Double wound niains transformer 5 valves ECHS],
f EF89, EBC81, EL84, E280. Price £1063. (37p P. & P.)
¥ Output trans. for 3-ohm speaker.

Q‘) Some alightly tarnished at £10 carr. pd.

MAINS TRANSFORMERS (240-250V input)
Postage In brackets. 6-3V at 2jA. 40p (15p)
$80-0-U80V 60MA, 63V 2}4, 6:3V 700ma £1 (27p)
250V at 50mA and 63V at 14A. 50p (20p)
22V at 1A, 6:3V at 2A and 250V at 50mA. 75p (25p)
90V at 20mA and 1-4V at 250mA. 50p (15p)
19V at §A. 35p (15p)
Deduct ‘10 per cent from total bill for more than one transformer.

GLADSTONE RADIO

66 ELMS ROAD, ALDERSHOT, HANTS.

(2 mins. from Station and Buses). FULL GUARANTEE. Aldershot 22240,
CLOSED WEDNESDAY. 8.A.E. for enquiriea please.

Don’t take chances.

ADCOLA Instruments
are of impeccable qual-
ity. You can depend
on ADCOLA day afterday.
That's why they'reso popu-
lar.You getgood service ...
reliability... from our famous
thermallycontrolied ADCOLA
Element and the tough steel
construction of this production
tool. ADCOLA day after day.

Catalogue today

Postage,packing paid on orders over £2 under £2.add £0-10
Models required __ e
Enclosing P/Oor chequetor
Name
Address

EE.|

ADCOLA PRODUCTS LTD. ADCOLA HOUSE GAUDEN ROAD LONDON,SW4 6LH

for fast,easy
reliable soldering

Ersin Multicore Solder contains 5 cores
of non-corrosive flux, instantly cleaning
heavily oxidised surfaces. No extra flux
1s required

IDEAL FOR HOME | EASY-TO-USE
CONSTRUCTORS | DISPENSERS

E?.“

Size § ;

(Savbit) 18swyg,

18p (illustrated)

Size 19A

(60/40 alloy)

18swg. 18p
Size 1 cartons all at 25p each | Size 15 §~:','_-E=
in 40/60, 60/40, (60/40 alioy) SR,

or Savbit alloys in 7 gauges. 22swg. 22p

Model 3A. Strips insulation
from cable or flex without
nicking wire.4 different
settings, 4&6BAspanner ends,
%round cutting edges Price 32p.

/ Iso available, )
/VEW. de luxe Model 8.  Price 58p.

From Electrical and Hardware Shops. If unob,r'mpéble. write to
Multicore Solders Ltd., Hemel Hempstead, Herts,




May we draw
your attenjion

simplest way
of ordering goods

from

'HOME RADIO “T0"

240 London Road, Mitcham. CR4 3HD Tel: 01-648 8422

HOME o

8

. @ =
Pir- ' m it e

It would help us considerably if
we knew whether this was your
first Home Radio Components
Catalogue. If it is, please place
a tick in the box.

POST THIS
COUPON

Name

This is my first H.R. Components Catalogue

It's late at night but that doesn’'t stop our young eléctronics enthusiast from
ordering some urgently required components. He just dialled 01-648 8422 and
teiephoned his requirements, knowing that our Answering Machine will store
his message ready for us to deal with next morning. As a seasoned member of
our Credit Account Service he is well aware of the advantages it brings him.
He has, for instance, a free supply of our pre-paid envelopes and order forms,
for use when it suits him better to write his requirements rather than telephone
them. This alone saves him quite a bit. He averages four orders a month and
simply sends us a single cheque or postal order. Without our Credit Account
Service his monthly cost would be: Four stamps at 3 pence each...12p, four
cheques or postal orders at 5 pence each...20p, four envelopes 2p. Total, 34
pence. Over the year, quite an item! Not to mention his {ime spent in buying the
stamps, envelopes and postal orders!

We have well over 300 customers using our Credit Account Service—some
sending us several orders every week, cther just a few a year; but they al/
appreciate the fact that when they have been In the service for 12 months we
send them up-dated Catalogues and Price Lists free of charge.

Now—If you have nat already got a copy of our famous Components Catalogue
send the coupon with a cheque or postal order for 70 pence. More than 8,000
items clearly listed and indexed, over 1,500 of them illustrated. Moreover, with
the catalogue you get a sheet of 10 vouchers, each worth 5 pence when used
as instructed.

If you call at our shop (open 9 to 5.30 Monday

R IS B g SN S S S — — ey to Saturday inclusive, except Wednesday 9 to 1)

you can buy the catalogue for 50 pence, thus
I saving the 20p packing and postage. Full details
and entry forms for our Credit Account Service

with your
cheque or Address
postal order

for 70p | ==

I are included in each catalogue. Send today.

T T HOME RADIO (COMPONENTS) LTD., Dept.EE l -
L 234-240 London Road, Mitcham, Surrey CR4 3HD. The price of 70p applies only to catalogues purchased
L r ¥ ¥ ¥ 3 ¥ ¥ ¥ ¥ ¥ J7 ¥ ]
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Are you alright
for Jacks?

ALL BRAND NEW
in manufacturer’s sealed cartons.
GUARANTEED 12 MONTHS,
SPECIAL £1 7-75 TUNERS
OFFER :l.ll. ldds'lzsjp P.&P -
rmstrong 9-50
Garrard SP215 Mk. Il Q;"ﬂu:%n: S::b \IFET4 £30-93
Goldring G800 ers Ravensbroo
Teak plinth and tinted cover. All (Chassis) 0100
lesds supplisd Rogers Ravensbrook FET4
Please 384 £1-25 for P & P. {Cased) £35-00 Ask for Rendar Jack plugs and sockets at your local
Rfiﬂc"::s'}i:\)""b°"m= FET4 P stockist. They come in a wide variety of configurations,
R,,(,c,,, :};",,,bou,n, FET4 +y a’?dén cssesf of ditficulty can be ordered DIRECT from &
TURNTABLES (Case £48 - the Rendar factory.
Sinclair PRO60 (Module| L1795
Pleass add 75p for P. & P. Sinclair 2000/3 Tunez £32:75 Standard, mini and sub-miniature sizes .. . plugs in both
arrard SP25 Mk. (11 9. 45 |11 Fhilios R3S (Cased) o screened and unscreened versions . . . socket bodies in high meiting
g::::g ?LPZSbB ::g:z; | Leak Delta AM[FM (Cased) £64-50 point thermoplastic . . . several unique features (some protected by UK
Garrard 40 £16-50 and US Patents) ... Post Office and NATO specifications.
Garrand Z8no o {SA,‘,‘,"‘,'Z) 32.3s | TUNER/AMPLIFIERS It you want to study all the ficts and figures, all the ingenious con
Garrard 5L728 gj-;o ;:.:-.H._d: 7splv;0r P& P e struction details, send for the Rendar Electronic Components Catalogue
G d SL758 -50 pha Highgate . : N i 5
e T ‘“_}5 :'m“mn. g%s ‘I&j‘;,ﬁ""” 67.93 of techmc.:l data sheets cov;rsmg their entnr: r;nge of products.
BSR MP&0 L9-45 rmstrong 526 The cost of the catalogue is 25p, including P, and it's money very
i 19 Teak d 7-75
g::::i:: :G:.tglr gr B+ #;(alk'l');ﬁ’:.;;s) 1% 95 well spent |
Goldring GL7S £15-75 ilips 8l £50-00
Sshs d= 9133 | T i RENDAR
Wharfedale Linton & cart. £27-95 Teleton 2100 42995
Thorens TD!115 £57-00 Goodmans One Ten £99-50
Thorens TDI2ISAB £88 .00 Rogers R/brook (Teak) £78-50 - -
THorERIDMA M. T, 02500 | Rosers Ribrooki(Chassia)  €72.78 Rendar Instruments Ltd.,Victoria Road
n . .
orens SPBAKERS Burgess Hill, Sussex.Tel. Burgess Hill 2642-4
” ; Cables: Rendar, Burgess Hill
ease add £1-25 P, & P. per pair
AMPLIFIERS Amstrad 138 1593
Wharfedale Denton 2 £28-40
J Wharfedale Linton 2 £35-93%
2"‘“"3 rgggofgk 1] :;; 3; Whar;edale Melton 2 9 £47-4S
msera ) Wh dale D dal 60-9
Armstrong 521 (teak cased) £43-95 Cel::(ieona Bi“z\:‘e';oe :;9.53
Alpha Highgate 212 £15-00 Celestion Ditton IS £33 -50
Alpha Highgate FA300 €27-35 | Celestion Ditton 25 £87 -00 5 3
Alpha Hihgate FA400 £435 | Goodmans Double Maxim  £48-25 : OWER BAND
eal elta 3 oodmans Mexzo
Leak Delta 70 £55-95 G Magi f ] ]
Metrosound ST20€ £24-45 Si::l‘::’rms‘lb CUML | |
Metrosound ST60 £45-95
Pioneer SA600 £58-00 WITH 3 in 1 AC/DC POWER SUPPLY SYSTEM
=
Pioncer $A800 73 95 WAINS/BATTERY plus BUILY-IN GATTERY BOOSTER
Pioneer SA900 ¢92~og £3'20* /
Pioneer SA1000 £94 -0
Rogers R/brook (Chassis) £35.00
Rogers R/brook (Cased) €37.00 | Plus 35p p. & p. 02: PPRlEEP £10-50
Rogers Ribourne (Chassis) £41.95 Finished in teak veneer with tinted +40p P. -
Rogers R/bourne {(Cased) £47 .30 dust cover fully assembled. For THIS NEW 1972 RADIO. No lesa than
Sinclair PRO60 2 x Z30/PZ5 £15-00 Garrard  SP25;  202STC; 3000; 3 VHF BANDS. Picks up Afrcraft
Sinclair PRO60 2 x Z30/PZ6 £I17-00 AT60; 2000: 2500; 3500; S5100; Transmissions, Pop Pirstes, Taxis,
Sinclair PRO602 x 1025; SL6SB: Also for BSR Ambalances, Local Radio, Continentsl and
ZS0/PZ8|Trans £21-50 McDonald MP60 and others. all BBC, VHP BStations plus tascinating
inclair AFU (Filter Unit) L4-40 For  AP76; AP75; SL728; SL7S; Public SBervice Transmissions we are not allowed to mention!
inclair 605 £18-50 SL9SR; £4:20 plus 55p P, & P. CHECK Even TV sound in certain areas. PLUS A SPECIAL
inclair 2000 Mk. |1 £21-50 Also finished in walnut to match INDICATOR| WEATHER-BAND. Frequency ranges: MW540-1400 KHZ, FM88-
inclair 3000 Mk. |1 £29-50 Japanese equipment—at no extra. o 108MHZ, Airbacd 108-145 MHZ, VHF 145-1756MHZ, 23 semi-
Wharfedale Linton £37-59 CARTRIDGES conductors—12 transistors. 11 diodes and th 1! Automatic q Yy
Goodmans Max Amp £37-95 Flense add 10p for P. & P, control. 317 telescopic serial. Runs off mains AC 230/260 volts or off 4 U2
Teleton SAQ2068 £20-50 G 'I:’ o & Gaso’ (L0 * £3-48 batterles, or use re-chargeable nickel alkall cell. Finished In strong leather
Teleton SAQI06B €22 50 G:ld:!". €800 £5.95 grained case with carrying handle. Approx. size 104" x 63 x $§°. Written
Europhon 10 + 10 €16:95 | Coidring GBOOE .75 g tee. Special pisce for | listening, dry batteries FREE.
Goldring GB0O Super E 1500 HURRY! Limited q:mnmy only from Marktyme. Monsy back guarantee.
Shure MID £4-13
; Shure M44E £5-28 OUR Tune into the world with this amasing com-
:‘“:.:""“of""'“ sp\:,e MSSE £5.8% PRICE £28.95 munications receiver. A truly exceptional unit
e press Shure M75E Type 2 £10-7S +50p P. & P, In  performance and looks—Ileatherette with
E &L OE yP
=0 Sonotone 9TAHC £1-40 — stainless steel trim. Looks good anywhere. Use

either as a portable with standard batteries or
) ' ‘|1 plug It directly into 220-240 volt domestle
I i i l I i maina supply. 14 Transistors; 9 diodes;

thermlstor. Internal ferrite rod
antenna plus telescoplec aerial.
| ) l fl = 2 7 Beparate tone, volume and tuning

I L.' 0 F 1 AND WORLD controls with push-button selectorn
L l i MAP § TiME for the 8 WAVEBANDS. Complete
- . IONE DAL with Hi-F| earphone for personal
Dept.ees) 174 Pentonville Road, London, N1. Telephone 01-278 1769 o _ = lli;t:_nlnx. “"‘“i‘:‘.ifu;:““';éa"i‘;‘o;k‘c':
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue, T Short Warve
J

IIford, Essex. Tel: 01-550 1086. PUBLIC SERVICE BANDS 135-174Mecs. Fully

Open’ Monday to Saturday 9.30 a.m. to guaranteed.

6 p.m. LATE NIGHT FRIDAY 7 p.m.

he Ministry of Post & Telecommunications Aas pointed out that a
MA'[ DRDEH . Order with confidence. Senod Postal Order. Cheque
oney Order, Bank Dratt. Giro or Cash by Regrstered
PI

N.B.
licence (not generaily available to the publie) és required for reception of (rans-
miasions by Fire Brigade, Aireraft, Shipping, efe.

(Dept. ED2), 378 EDGWARE ROAD;
MABKTYME (lfllle?lO.;fw;mmehl}io?t;Z? otgg‘.Buturdly

9 a.m.-8 p.m.

Mail. CALLER note that cheques can only be accepted togstner
with cheque cards (not Barclay Cardj.

2 oinutes from KING'S CROSS. EUSTON & ST PANCRAS
on main road leading to the East and West Country
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DRILL
CONTROLLER
NEW IKW MODEL

ACITOR DISCHARGE CAR IGNITION

This system which has proved to be amazingly
efficient. We offer a kit of paris as PW circuit 8598
+ g:p De-luxe model with prepared circuit boards

El

spoed from approzi-
mately 10 reva. to
mazimum, Full power at
all speeds by fnger-tip
control. Kit includes ail
parta. cane, everything and
full instructiona, $1-50 plus
13p post and insurance.
Made up model also avail-
able. £2-25 plun 13p post & p.

MAINS OPERATED CONTACTOR
920/240v. 80 cycle solenold
with laminated core so very
silent in operation. Closes ¢
eircuits each rated at 10 amps.
Extremely well made by a
German Electrical Company.
Overall size 2§ X 2 x 2in.

1 each.
NEED A SPECIAL SWITCH?

Double Leat Contact. Very slight pressure closes
both contacts. €

ssss——7— each, 60p dox. Plastic push-
rod suitable for operating.
OU 5p each, 4bp doz.

AUTO—ELECTRIC

CAR AERIAL

with dashboard control switch—fully
extendable to 40in. or fully retractable.
Suitable for 12v. positive or negative
sarth. Bupplied complete with fitting
fostructions and ready wired dashboard
switch. 85-75 plus 25p post and ins.
TOGGLE SWITCH 5
3 amp, 250v. with fizing ring 749 each, 78p dox.

MICRO SWITCH
8 amp changeover contacts, 9p
esch, 81 doz. 15 amp Model
10p each or $1-08 doa.

MINIATURE

WAFER SWITCHES

9 pole, 2 way—4 pole, 2 way—
3 pole, 3 way—4 puole, 3 way—32
pole, 4 way—3 pole, 4 way—2 pole
6 way—] pole, 12 way. All at 20p
each, £1-80 for ten, your assortment.

WATERPROOF HEATING
ELEMENT
26 yarda length 70W. Beif-regulating
temperature control. $0p post free

IS AMP ELECTRICAL
PROGRAMMER
Learn in your aleep:
- Have radio playing and
"RRZT AN kettle boiling as you
£ k itch on lights
to ward off Intrudern—have warm house to come
home to. All these and many other things you can
do I you invest In an electrical programmer.
Clock by famous maker with 15 amp. onfoff
switch., Switch on time can be set anywhere to
stay on up to & hours. Independent 80 minute
memory jogger. A beautiful unit. Price 81-95 +
20{. p & p or with glass front chrome bezel 76p
eztra.

"'TREASURE TRACER MARK |1
Complete Kit (except wooden
battens) to make the metal
detector similar to the circuit in
Practical Wireless August issue.
£2:85 plus 20p poat and insurance.

QUICK CUPPA

Mini lmmersion Heater, 350w
200/240v. Boils full cup In about
two minutes. llse any socket or
lamp holder. Have at bedside
for tea, baby's food, etc. 8126, post |

and insurance 14p. 12v. car model
also available same price. Jug
heater 81-50 plus p. & . 14p

SNAP ACTION SLIDE SWITCH
Rated 8a. 240v. Made by Arrow. Type
fitted in the handles of electric drills,
vacuums, etc. 5p each, 10 for 48p.

N NUMICATOR TUBES
For digital instruments, counters, timers,

clocks, ete. Hi-vac XN, 3, Price 81-48
each. 10 for £13.

12 WAY SUB-MINIATURE
MULTI-CORE CABLE

7-0076 copper each core P.V.C. insulated and
of different coloiir. P.V.C. covered overall and
approx. 3/16in. thick. Price 20p per yard.

LIGHT CELL

Almost zero resistant in sun-

light increases to 10 K Ohmns

in dark or dull light, epoxy
resin sesled. Size approx. lin. dia. by }in. thick.
Rated st 500 MW, wire ended. 43p with circuit.
Also ORP 13 light cell 45p.

$8-95. ordering please state whetber for
76 or megative eystems. Also available, ready made Ignition systems for
6v vehiclos. $5-85 plus 20p.

RADIO STETHOSCOPE

Esaiest way to fauit find—:races signal from aerial
to speaker—wben signal etops you've found the
fault. Use it on Radio, TV,

amplifier, snything — eam-

plete kit comprises two sperial

transistors and all parts Inclu-

ding probe tube and crystal

earpiece. 83— twin stetho-

set instead of earpiece 76p

extra post and ins. 20p.

— STANDARD WAFER SWITCHES o=

=KITS FOR PREVIOUS PROJECTSun

Usless otherwise stated, kits contain elec:
tronic parts only. The case and special
itans can be obtained locally. Also batteries
are not included. Kits may he returned
for refund if construction has not been
started. We reserve the right to substitute

should d be protracted

s0 as to avoid undue delay.

HOME SENTINEL INTRUDER ALARM
“.

SEAP INDICATOR ............. vee. 78p
WINDSCREEN WIPER CONTROL F
RECORD PLAYER. Amplifer componen
oaly. 2550
.... 3678 POBT PAID
yUZZ BOX 4186

TEMPERATURE METER

tandard fitting. Unawitched
ately d 30p each.
and with neon onjoft indicators 48p each.
Bingle sockets unswitched 10p each. Less 10%
ten or more + 20p postage it order under £5.

20p each, sep-

THYRISTOR LIGHT DIMMER

For sny lamp up to 200 watt. Mounted on ewitch plate
to Bt in place of atandard switch. Virtually po radio iater-
ferences. Price £2-50 plias 20p post and insurance.

MULLARD AUDIO AMPLIFIER MODULE

Uses 4 transistors, and has an output of 750mW into
p . 8 ohms speakers. nput suitable for crystal mic. or pick-up
B 9V battery operated. Size 2in long x 1}in wide x lin bigh.
SPECIAL SN1P PRICE 60p each. 10 for 85.

HORSTMANN °''TIME & SET” SWITCH
(A30 Amp Bwlitch.) Just the thing Iy you want to come home
to a warm house without it costing you a fortune. You can
delay the ewitch on time of your electric fires, etc. up to
14 hours from setting tiine or you can use the switch to give
» boost on period of up to 3 hours. Equally suitable to
control processing. Regular price probably arvund £3.
Spedial anip price 81-50 Post and ins. 23p.

SHAVER INVERTER
HORSES FOR COURSES
ELECTRONOME

and other featured projects. To receive these kita quickly send quoted
approx. price and any change due wiill be refunded .

24-HOUR TIME SWITCH

Made by 8miths, these are 4C mains operated, NOT
CLOCKWORK. ldeal for mounting on rack or sheif
or can be bulit into box with 13A socket. Two com-
pletely adjustable time periods per 24 houre, BA
changeover contacts will switch circuit on or off
during these periods. #2:60 post and ins. 25p.
Additional time contacts 50p pair.

RATED CIRCUIT BARGAIN

A parcel of integrated cirouits made by the famous Flessey Company. A once-
in-a: offer ot Micr je devices well below cost of manufacture.
The parcel contains 5 ICs all new and perfect, frst-grade device, definitely not
aub-standard or seconds. 4 of the ICs are single st'icon chip GP ampiifiers.
The 5thisa lithi N hed . Regular price of parcel well over €5.
Full circult detaiis of the 1Cs are included and in aidition you will recelve &
}ist of many different ICs available at bargaln prices 25p upwards with circults
and technical data of each. Complete parcel only £1 post paid.

DON'T MISS THIS TERRIFIC BARGAIN.

BATTERY CONDITION TESTER

Made by Mallory but suitable for all batteries made by
Ever Ready and others, most of which are zinc carbon
types but also mercury mangunese—nicad—sllver oxide
and alkaline batteries may be tested. The tester puts &
Jummy ioad on the battery apsi the meter scale indlcates
the condition depending upon which section tbe pointer
cests. The pection reads ““replace* “weak” or “good™. The
tester ia complete in its case, size 83" x 6}° x 2° with leads
snd prods. Price 81-75 plus 209 postage.

Btandard size 1§° wafer—allver-plated 5-amp contact, AST! D]
standard §° spindle 2° long—with locking washer snd nut. REMOTE %:’ ERATU!
No. of Poles 2way 3way 4 way 5way 6 way B way 9 way 10way 12way : “ g
1 pole Wy 40p 40p 40p 40p 40p 40y 0 40 AUTO ALERT ..... $2-60
2 poles 40p 40p 409 4&0p 40y 40 700 0 BAIS WARAING ALARM . 81-80
3 poles 40p 40p 40p 40» 700 S5 8% WA-WA PEDAL ...... 2290
4 poles 40p 40y 40p 70p 700 30 81 KROOM TIMER £4-50
5 poles 40p 40p 70p 70p 95p 8145 81-45 SIGKAL ISJECTOR .... ..80p
6 poles N 700 7 96p £1-70 £1-70 SO1L MOISTURE METER . 23-00
7 poles 70 T 70p 98p 8120 21-96 81-96 SIMPLE CALCOLATOR . ..5280
8 poles 0 T 70p 96p 81-20 82-20 8220 D.C. POWER SOPPLY . £5:00
9 poles 70 7 95y 985 8145 £2-45 8245 BABY ALARM ..54-00
10 poles 70 7 95p #£1-20 4145 £1-45 12-70 $2-70 22-60
11 poles 70p 950 95 8120 81 £1-70 £2-96 2896 £4-00
12 poles 70p 95p 9&p 8£1-20 817 £1-70 £3-30 £3-20 ER 21-720
WASH/WIPE CONTROLLER ....... 4220
re—— THIS MONTHS SNIP
13 AMP TWIN GANG SOCKETS | EDUCATIONAL KiTS—all  with
Offered at less than wholerale price your pictorial instructions
opportunity to replace those d TH18 BALANCE
adaptors—brown bakelite flush mounting— KIT FREE
Eagle educational

kits.  Japaness

y for money. We
paesas do not expect
1o be able to repeat this offer once stocks are sold.
Brief description of each kit is given below and
with 3 kits or more we give FREE an accurate
11 piece balance kit. Price of kits 40p each post
paid. 8pecial price for ali 7 kits $2:60 with free
balance kit.
KA2 Lens Kit. Kleven parts, including candle,
ope concave lens, one convex lens, stage and siit
framme, etc. Watch light reys bend as they pass
tnrough different lenses.
KA3 Water Pump Kit. Thirteen parts. Top of
pump is transparent so that operating parts may
be observed. Rmall parts are brigatly coloured to
be seen casily wnie working. Tnree types of
Pump may be made: Lift pump, Force Puup and
Force Pump witn reservoir and nozzle.
KA4 Busser Kit, Eieven parts, Transparent covers
aliow the operation of buzzer to be seen. lilus-
trates and teaches how electromagnetiam with an
automatic switcn resulta in au operating buzzer.
KAY--2-Pole Motor Kit. Twenty-four parts,
jnciuding enamel wire, artnature and pole piece,
etc. Motor operates from 1} volt battery. iliua-
teates and  teaches buw electro-magnetism
uperates a motor.
KA7 Electro-Magnet Kit, Fifteen parts, includes
compass. Makes two electro-mygnets, vne with
one layer of wire ana one with several layers of
wire. Picks up tacke, nails and sny small parts
showing how magunetisin works.
KA8 Current snd Mesistance Kit. Twenty-nine
marts, including bencn and light bulh. Conduct
iuteresting and educatiousl Projects to learn tbe
application of "OHMB LAW' ami sec the difter-
ence in current and resistance with different
types and lengths of wire,
KA¥ Bell ut. Eight parts, including beil and push
button awitch. Bulld a complete electric bell and
see how the hammer is triggered Lo niake the
bell ring.
PULSE GENERATORS
Sectronic, made by Bmiths. Operated by single
15 volt battery or transformer and rectider.
Two models, oue gives 10 pulses per second the
ctber gives 8. in plastic enclosures, size approx.
2% x 13" x 117 deep. Price £2 eacn 1V for 818,
AMPLIFIER IX CASE & SPEAKER. Marketed
ty British Relay under the name Luxiator.
This is in & very neat locking cabinet and iy ideal
around the home or in the wurkshop for trouble
thooting or for testing out a quick lash up.
Bize approx. 94° x 6}° » 3}° deep. input Iy via
& matching transtormer and voiume control and
smpiifier may be powered by an Internal 9v
battery or an external |10y source Speaker is an
R-A eliptical 6° » 34° 10,000 gauss. The amplifier
proger is a Newmarket model ref. P.CA. Price
$3-50 each, 10 for £31-50. Poat and insurance 20p.
MAIN¥ TRANSFORMER SNIPS
Mains Transtormer. Primary 240v. tapoed 220v.
Secondary 20v. § swp. Price 60p each or 10
for 8540,
Translormers. Primary 230-240v. Secondary
$:5-0-6:5 1 amp. With fitted primary screen
85p esch or 10 for £5:85.

Where postage is not stated then orders over
85 are post free. Below £5 add £0p. Semi-
conductors add 8p post. Over £1 post free.
8.A.E. with enquiriss piease.
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Callers to: 102/3 Tamwoerth Road, CROYDON

459

o



BlI-PRE-PAK

COMPLETE TELEPHONES

EX. G.P.O. NORMAL
HOUSEHOLD TYPE

9hp &+

each

TELEPHONE DIALS

TYPE "A” PNP Silicon alloy, TO-S can.
TYPE “8" PNP Sillcon, plastic encapsulation.
TYPE "E"” PNP Germanium AF or RF

TYPE “F" NPN Silicon plastic encapsulation.

FULLY TESTED AND MARKED

Stndard  Pow  Office  type. SEMICONDUCTORS
Guaranteed in working order. - | ®
ONLY 50 ACI07 018 OCI70 o
P ACI26 015 | oCI7I o
ACI? 017 | OC200 o
ACI28 015 | 0C201 '
ACIT6 020 2G301 .
AcVI7 0-20 | 2G30) 0
AF139 0-30 | aN71H [ N
AF186 0-20 | 2N1)02-3 0
AF1)9 ©-30 | 2N1304-5 [ 3
TESTED AND GUARANTEED PAKS 8CIS4 0-20 | 2N1306-7 0
scio7 0-10 | 2N1308.9 .
B2 Photo Cells, Sun Batceries. .
4 .o eGma S0P ety - 1o it sty g
[ 34 IN4007 Sil. Rec. diodes. .
4 TR e 50p erine 013
Bal Reed Switches, mixed types BFYSO 0-13 L
I0 large and small SOP BSY2S 013 o
sy Mixed Capacitors. Approx. BSY26 0-13 °
200 00, Cenlniedt, W S0p BSY27 0-13 0
Ha Mixed Resistors. Approx. 8sY20 0.1 0
250 il fotivedhy aatene S0P 85729 a1 %
H7 Wirewound Resistors. Mixed BSY9SA 9:00 .
0, S e vluen: 50p ocul ot &
e BY127 Sit. Recs. 14
4 000 PIV. 1 s, plastic 50p oc4s o-40 9
HY OCP71 _Light S i octy ax s0ifl 13083 &
ight Sensitive :
1 R Teimiter 50p R &18 | Blodes .
HI2 NKTLI55/259 Germ. dicdes, - :
5O s Con e BOp gcuio 013 | onss o
WIS 3Q OC200/1(2/) PNP Silican 50 ocile 013 | OASI o
uncoded TO-S can P 0-15 | IN9I4 09

30 | Wate Zener Diodes,
W20 L ed Vorneger 66— v S0p
HIs Mixed Diodes, Ger Gold
100 55l Ce™ Svima % 50p
Unmarked.

M Short lead Transistors, NPN
30 Silicon Planar types. Sop

.E.T. PRICE
REAKTHROUGH !!

his field effect transistor is the
N3823 in a plastic encapsulation,
ded as 3823E. It is also an excel-

UNMARKED UNTESTED PACKS
ol e S0p

&0 200 oo sees 50p

S nt replacement for the 2N3819.
e e 50p ata sheet supplied with device,

if. Diodes 1ub. min 10 30p each, 10-50 25p each,
B86 50 |sr~:9|04 ]dnd IN:I& types SOP )_'_20:: each. 7S
S0 mImamt  50p

2NTO6A, BSYISA, etc.

[ 3] 50 g:'m;lm‘uu:: Tv;ﬂuuou 50p
73 e o TRANSISTOR IGNITION!
40 B3N G Tree 50p

HIZ 20 ) ame. Silicon Stud Rectifiers, 50p AS USED BY RACING DRIVERS

mixed volts

HIS 30 T°gm’1“"5.:':d°':°“:¢““¢" SOP N OW We Introduce a Transistorised Ignition

that is NOT a Kit ac LESS than Kit price!

Hie E enters’ Pak of !

8 |r|'l::,{l,:‘ed él'cuu‘L Dawa SOP The Super Spark, Mark I, is ready to go.
supplied

Installation time—I0 minutes.  operates on
a2 unique and newly discovered principle that
drives a standard ignition coil with a fantastic peak
of 400V. The solid impact gives 45,000 Volts right
to the sparking plug and gives cooler running,
longer plug life, more M.P.G. and greater B.H.P.
Contact breaker life is extended Indefinitely and no
visible burning will ever take place. The circultry is
all sificon solid state and is engin. d for top
dependable performance on any car with standard
ignition coil. 4 and 6 cylinder. Every unlt is tested
before despatch and each carries a full guarantse,
Gives a full spark it up to 8,000 RPM|

Super Spark—£10.95

P& P2sp

H1o 20 BYI26/7 Type Silicon Reccifiors SOP

) amp plastic. Mixed voles.

IS Gy e o 50p

MAKE A REV COUNTER

FOR YOUR CAR
The ‘TACHO BLOCK'. This
encapsulated block wiil turn any
O-ImA mater into a linear and
accurate rev. counter for any §
car with normal coil ignition

""'""£1 each
BlI-PRE-PAK LTD
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OUR VERY POPULAR 3p TRANSISTORS

CATALOGUE

FREE ror

TRANSISTORS,
RECTIFIERS,
DIODES,
INTEGRATED
CIRCUITS,
FULL PRE-PAK
LISTS

RELAYS FOR
VARIOUS TYPES
P & P 25p
COLOUR T.V. LINE OUT'UT
TRANSFORMER
Designed to give 25kV when uud with PLSOY
and PYS00 valves. As removed from colour
receivers at the factory.

NOW ONLY 50p each
post and pocking 23p.

Quantity I-10 10-50 50+
BB10S Varicap Diodes 10p p bp
OC71 or 72 Fully Tested

Unmarked Sp Sp 4p
Matched Sets [-OC44 and

2-OC4S’s. Par Sec. 28p 20p ISp
OA4? Gold-Bonded Diodes,

Marked and Tested ip Ip 1p

t-waee Zener Diodes 7S,

24, 27, 30, 36, 43 Volus Sp 4p 3p
10-watt Zener Diodes S-t,

-2, 1, 13, 16, 24, 30,

100 Voles 0p 7p iSp
Micro Switches, /P, C/O 28p 2Wp 15p
l-amp Bridge Rec's 25-volt 2Sp 21p 120p

INTEGRATED CIRCUITS
SL403D Audio Amp.,3- Waets 150 1-37 1-32
709C Linear Opp. Amp. 2Sp 20p ISp
Gates, Factory Marked and
Tested by AE.A
). K. Flip-Flops Factory,
Marked and Tested by
A

.E.). 10p 18p ISp
SN7490 Decade Counter S0p 45p 40p
UL914 Dual 2 I/P Gate 40p 3Sp J0p

LOW COST DUAL INLINE I.C.
SOCKETS

|4 pin type at 1Sp each

16 pin type at 16p each.

BOOKS

We have a large selection of Reference and

Technicai Books in stock.

These are just two of our popular lines:

B.P.l Transistor Equlvlrenu and
Substitutes; 48p

This Includes many thousands of British

U.S.A., European and C.V. equivalents.

The lliffe Radio Yalve & Transistor

Data Book 9th Edition; 75p

Characteristics of 3,000 valves and tubes,

4,500 Transistors, Diodes, Rectifiers and

Integrated Circuits.

Send for lists of these English publications.

-------\

Please send me the FREE Bi-Pre-Pok Catologue.

NAME

l ADDRESS

. MINIMUM ORDER 50p. CASH WITH ORDIER
PLEASE. Add 10p post and packing per e
OVERSEAS ADD EXTRA FOR POSTAGE

2 5 '

DEPT. D, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX.

TELEPHONE: SOUTHEND (0702) 46344
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£25

VISGOUNT Il
AUDIO-£52 complete

tulbos o5 off
unisounp

anew concept in stereo

The whole system is complete including superb cabinets in simulated teak—
just simply screw together the components and you save pounds!

Amplifier is based on the famous Mullard Unilex system. Garrard 2025TC
turntable complete with stereo ceramic cartridge, teak simulated plinth and
tinted acrylic cover. Plus the big 13" x 8" EMI twin cone speakers ready for
mourting in their elegant cabinets which simply need screwing & gluing
together.

Easy to follow step-by-step instructions guide you quickly and effortlessly
to taking the wraps off truly realistic stereo sound.

R|[THV

£25 complete plus

£2-80 p. & p.

Power output : 4 watts per
channel into 8 ohms

c Input : 120 mV (for ccramic

cartridge) Stereo Headphones

with adapter £4

UNISOUND MODULES ONLY-£6-95
If you prefer, you can buy the three modules—
pre-amplifier, power supply/dual power amplifier,
and control panel—by themselves for only £6-95,
P. & P. 50p extra. Their overall specification is the
same as shown for the complete Unisound console.

PRICES
SYSTEM |

Viscount Il R 101 amplifier

2 x Duo Type il speakers
Garrard SP25 Mk.lIl with MAG.
cartridge plinth and cover

£22-004-90p p&p
£14:004+£2 p&p

£23-004+£1-50
p&p

Total £59-00

Available complete
for only £52 + £3.50 p&p

SYSTEM 2

Viscount R10I amplifier

2 x Duo Type lll speakers

Garrard SP25 Mk, {ll with MAG.

cartridge, plinth and cover

£22-00490p p&p
£32-004-£3 p&p

£23-00+£1-50
pdp

Total

Available complete
for only £69 + ¢4 p&p

R|ToV | IC
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See below for oddress.

..opens a world of
real stereo sound

14+ 14W per channel 40Hz to 40kHz 4 3dB.
Total distortion @ 10W @ 1kHz —0-1%.

2 complete stereo systems using the Viscount lIl amplifiar. FET'S are incorporated on the input
stages, just like top priced units to give you more of the signal you want and almost none of the
hiss you don't. Output sockets for 'phones and tape recorder.

The exclusive Duo loudspeaker systems are large speakers in extremely substantial cabinets. There's
a choice of the Duo [I's for the smaller room or the big Duo lit's for real bass response.

Speakars Duo Type Il

Size approx. 17" x 103" x 63”. Drive unit 13" x B” with parasitic tweeter,
Mzax. power 10 watts, B ohms. Simulated teak cabinet. £14 pair +
£2 p&p.

Duo Type lil. Size approx. 234" x 114" x 94". Drive unit 134" x B}" with
H.F. speaker. Max power 20 watts at 3 ohms. Freq. range 20Hz to
20kHz. Teak veneer cabinet. £32 pair 4+ £3 p&p.

Specification

{4 wauts per channel into 3 to 4 ohms (suitable 3-15 ohms). Tota!
distortion @ 10W @ |kHz 0 1% P.U.L (for ceramlc cartridges) 150m V.
P.U.2 (for magnetic cartridges) 4mV @ JkHz into 47K. (Rodio 1SOmV.
Tape out facilities: headphone socket. Tone controfs and filter choracter-
istics. Bass; + 12dB to — 17dB @ 60Hz. Bass filter: 6dB per octave cut.
Treble control: treble + 12dB to — 12dB @ 15kHz. Treblz filter: 12dB
per octave. Signal to noise rotio: P.U.l and radio —65dB. P.U.2 4 58dB.
Cross 1alk better than — 35dB on all inputs. Size approx 133" x 9" x 33".
Goods not despatched outside U.K.

Radio and TV Components (Acton) Ltd., 2lc High Street,
Acton, London G3 6NG, 323 Edgware Road, London W2.
Mail orders to Acton. Terms C.W.O. All enquiries S.A.E.
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JUST  THIS YEARS NEW *‘c

ARRIVED! RisS AN MIRACLE!
P HE FABULOUS,

B3 ASTRAD

vk § W}l\\ﬂ\‘&\ \
SMA T N \5%
R

OKS
\‘“ ‘gaa‘.

NSISTOR
;':IAD DIODEY!

WAVEBANDS
STANDARD LONGand MEDIUM

Ples 5 SHORT wnvmnns

4 ULTRA SHORT WAVES
(V.HE Ysw)

| WECOULDN'T EVEN MAKE

| TNEM FOR THIS PRICE!

wrﬂ BOX POST
ookl £20:75 ETC.50p
MAINS/BATTERY /
ELIMINATOR £1-4gextra f

Think of the year 1984 and what
might be produced then-—mow get
tbe fantastic ASTRAD 17 and
SEE for yoursel! that the Russians
bave done it all NOW! THIS ONE
SUPERSEDES ALL EARLIER
MODELS! It will probably make
your present radio seem like a

RTABLE RADIO &.
CE

“ Sl
MMUNICATIONS<E il
T M G\ ]|

onteR)

pohr LN
10U Cop :gvﬂ'; uv.‘na.

Oog: o2 ‘\\'f
= ==

PE

with E80

"

LA
HOR SLOHPL
wo D TUN TN
/\W%NL;RE\GUESSWO |
Enablngy -LATA oty R
Uangmigs 10 Wﬂh
MiSions the worl Ufy A;S‘H,,,
er

‘crystal  set'! C 1 with
optional battery eliminator for
both battery and mains usel We're alm
fraction of today's Russian price! Compare

& whisper to a roar. Wider band spread, tor
EYE"” tuning level indicator for ultra per|

including Standard Long, Medium, Short
corners of the Earth, all normal

ost giving them sway at only 220-75—a
perforinance with £80 radios! *You can’t

lose. Kefund instantly if not astonnded Black and chrome finish lacia, set in fabulons
Cablnet built case—constructed of fine Russian bardwood in be titul Teak Veneer
finish —prevents vibration, ensure; eeter tone than ever! Volume controlied from

‘‘pin-point” station selection! Plus “MAGIC
lect tuning sensitivity! Yes, the Russians

bave surpassed themselves, proving again their fantastic abllity in spacesbip and
watellite communications. Yes, EVERY WAVEBAND instantly at your fingertips

d Ultra Short Waves 1o caver the four

USW, plus local and new stati
world! Expensive TURRET T
on expensive TVal) Every w

plus bullt-in “rotatable’’ telescopic aerial ex
CAR RADIO, Also be used throush

VHF, AM, FM, MW, LW,

ons not yet operationa), and messages trom sl over the
UNER «ide control waveband selection unit (as used

eband clicks Into positlon giving incredible ease of
station tuningi Genulne push-pull output! ON/OFF volume and separate Treble
aml Basa tone controls for utter berfection of reproduction and tonel Press-batton
ilumination! Take it anywhere—runs on batteries (obtainable everywhere) or through
battery eliminator from 220/240v. AC mains supply. Internal ferrite rod aerial

tending to 39ins. approx. I
fer, ta,

system. SIZE 1dins. x 10jins. x 4}ins.
years of pertect service. U.K. nervice facl|

it

BOX, POST, ETC., 50p. *BUT WAIT, fo

radios for any earlier model vurchased).

L]
ultra senxitive earphone for personal listening. 1Sorry—We cannot chauge these new

public address

pe
overall approx. Magnificently made to glve

ies and spares available for years to comne.

i necessary! With WRITTEN G'TEE, manual with elmple operating Instructions
and_ circuit diagram. ONLY 22075 (with mains/battery eliminator £1-48 extra).

¢ only 55p extra you get the senastionat

“COMPUTERISED"' WORLD TUNING QUIDE. (It enables you to time, pinpoint and

D lets you know
batteries. PLUS

SEND TO-DAY OR CALL

FANTASTIC 1 Brand new
from behind Iron Curtain
le2-in-] Radio

First class makers—
because of our cra price
contract stipula we
must NOT maention
name ! Beautifully made
9°x5°x24", overall approx.
Every up-to date cecha
nological improvement!
/IS SEM) - CONDUC-
TORS: 9 Transistors, S
i and  Scabiliser !

VHF model with
AM/FM Long and Short
Wavebands! Gets sta-
tions around world incl.
Standard Long, Medium &
Shore Wave, also local and
new  scations  noc ec
operationall incernal fer-
rice aerial plus 26 inch
swivel telescopic aerial,
On | off | volume and
Tone Controls. Clear
station Selector Diall

and salector |
Designed to fit snugly on
to car dashboards, .
RUNS OFF 11 VOLT

IN 12 YOL
out internal batteries, using car batte:

simply remove radio from car, "'snap o

dial. WRITTEN G'TEE. Only £9-95

hurs. |,

day and night including short wave—even in car! BUT WAIT.
HAVE A DE-LUXE PORTABLE with additional upright tuning

ing detachable carry handle (as illus.) AND set of batteries 25p ex,
i -+ Ref. g'tee. SEND TO-DAY OR CALL

—

Aron! 5/ !
'I/D:leﬁ o /
BATTERY I#AS A PORTABLE it runs on standard batteries). PLUG
APAPTOR JACK PROVIDED and sutomatical cut

ry only! Hundreds of transm

n'’ optional carry handle. AND YOU

, post 45p. *Sprung all m | match-

Dept. EE/9, 164 UXBRIDGE RD.
facing_ Shepherd's Bush Green),
Fri. 7). Also: 37 High Hojborn,

(
Both stores open Mon..Sat. 9-6.

OMPUTERISED?

WORLD Wipe %

gspk

quite simply-the best

RESISTORS
FULL RANGE OF ISKRA CARBON FILM RESISTORS
1/5 W (range 47 ohms to 470K) Lskra Miniature iligh Stability carbon

lp each Film Resistors with negligible noise
!} Wand } W (range 47 ohms to | tactor.
10 Megn) .. - 1lp each All Resistors + 5% (except values
1 W (range 47 ohms to 10 Meg) over 4:7 Meg). These Renistors are even

p each lower in price than most 10% and older
2 W (range 47 ohma to 10 Megh) carbon comiposition types.

3p eac 1

PRE-SET POTENTIOMETERS
Btandar| values of pre-sets from 100 ohms to 5 Meg
Btandard/miniature 7p each Bub-miniature 8p each

SIEMENS PROFESSIONAL CAPACITORS
POLYCARBONATE ANO POLYESTER  ELECTROLYTIC

Voltage Capacitance Price Voltage Capitance Price
100v 01 uf 8p 10v 22k T
100v 015 8p 10v 470 4P ilp
100v 022 ul 8p 18v 47 ui” 7
100w 0-33 uF p 25v 10LF ki
100v 047 ui 10p 25w 100 ¥ 8p
100v 068 u 15p 2B 220 pk 1lp
250w 001 u¥ 5p 2y 170 4 14p
250v 0018 uF 5p 25v 1000 uF 22p
250w 0-022 u¥ 5p 28v 2200 uF 42p
250v 0-033 u¥ 6p 35v +T ulb ki3
50v 0-047 u¥F 8p 35v 220 uF 14p
250v 0-068 pb* 6p 100v 10uF 8p
250v [ S7) 8p 100v 22 uF 8p

loov 47l 14p

SPECIAL INTRODUCTORY. OFFER

with all orders value £3 or over
FREE we will give absolutely free one
GSPK P.C. Kit tor making your own

printed circuits (normal retail price £1-95),
Hurry! Ofter valid tor limited period only.

SEMICONDUCTORS
Here are Junt a few examples of our LOW Semiconductor prices. . . . . Many
more semicons avallable all at equaily sensational prices NOW.
14+ 254 1+ 25 +1 254
AC127 24p 22 BZY88C 0cr6 22p 2lp
ACI28 19p 18p 8eries E12 0C170 24p 2lp
ACI176 15p 13p (27v-30-0v) 10p 9p 1N 4001 6p 5p
ACY18 18p 15p NKT210 p 19p 1N4002 8p 5p
ADI18I 7p  25p NKT211 24p 19p 1N4003 ki 8p
AD162 27p 25 NKT212 24p 19p IN4004 8p T
AF139 28p  26p NKT213 24p 19p 1N 4003 lop 8p
BC107 9p 8p NKT214 19p 17p 12p 11p
8p ki NKT218 24p 18p 18p 1ép
op 8p NKT219 24p l9p 4p 3p
8p kil NKT223 26p 20p 18p 15p
8p 7 NKT224 2lp 18p 2lp g0p
8p ki) NKT242 14p 12p 14p 13p
14p 13p NKT243 5lp 44p 15p 14p
20p 19p NKT40! 70p 56p 28p 28p
l4p 12p NKT402 75p  b8p 24p 28p
olp  73p NKT403 64p 50p 18p 18p
24p 23p NKT453 41p 33p 22p  21p
24p 23p 0A47 8p 5p 17p 1ép
1%p  18p 0A79 8p 5p 49p 47p
18p 17p QA0 8p 4p 57p 82p
19p 18p oc0 12p 12p (BD130)

NUMEROUS OTHER ITEMS AVAILABLE INCLUDE :
Switches Cotnprehensive range of N.B.F. Toggle switches and Rotary Wafer switch
kita (to enahie you to make your van gwitch to your awn specification).

Copper Iaminate and all materials available to make your own prinlgd circuit boanls.
Lamps and | holders for every requt Ready Built Circuits and Moduies.
Freezer and Cleaner arrusol sprays.

Jack Plugs and rocketx.

Variety of speciality products.

All orders value £2 or over post free. Other orders please add 10p p & p. We
only sell new prod do not 1 with * ds’ or surplus stock.
Because of our keen prices we regret the prices apply to U.K. and B.F.P.O.
addresses only, Piease fill in the coupon and send with 10p (refundabie on
ordering) for catalogue.

ARt To GSPK (SALES) LIMITED, Dept. E.E.
CALLERS Head Office, Hookstone Park, Harrogate, Yorhshire,
WELCOME HeesTBY: ey o
. |
MON. | Name |
To ] |
HRIG | Address :
9-5.00 ! .E.E. |
——
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FREE

BUDGET HIGH-FIDELITY

PREMIER STEREO SYSTEM “ONE”
manual record player unit titteil sterea
perspet eaver and two matching teak finish Iy
#0) amplhifier has an output of

Conalsts of the new Premier 800 all transistor atereo smplifter, Garrar! 2025 T/C auto
inono ceramnic cartridge with diamnond stylus and rmounted in teak finish plinth with

STEREO SYSTEMS

er syatems. A ¥ anl

cket. Controls

Stereo Healphone socketl. Black leatherette cadinet with alurninium front pacel. Size: 12}°

AN%)E‘;IL)lsJGS output sncket and healphone
SUPPLIED separately If requircd £15-00. Carr. 50p
WITH ALL

SYSTEMS

PREMIER STEREO SYSTEM “TWO", as above but with Garrard SP25 MK ([T an) maguet! carteldge. ONLY £45, Carr. £1°75.

watts per channel with inputs for ceramic and magnetlc pick-up, tape an 1 tuner also tapie
Bass, Trehle, Volume, Balance, Selector, Fower on/ofl. Mono/Stereo switch
x 63° x 23°. (Amplifier available

lied rea:ly to plug in and play.

carr. £1-75

METER BARGAINS

MODEL GT-800 MULTIMETER

A precision made pocket slzed test
meter, ldeally sulted for testing elec-
tronic circuits or ctronic appliances
Supplled complete with test lead and
batteries. RANGES--DC Voltages: 10,

50, 250, 1.000V (1,000 opV). Volt

age: 10, 0, 250, 1.000V (1,0000pV),

DC rent: imaA, 100mA. Resis e
150K ohms. Decitiel Oto ~2udb

(at AC 10V range) £2-47, P. & P. 25p.

MULTIMETER 20.000 0.P.V
Features large easy-to-rea:d meter, wide

cholee of wes. With  test  lead
batteries at inual. 8ize 4)°

%17 RANG D.C.\ 0 5-25-!
250-500 C. ltages 0-15-50
100-500-1000¢. D.C. Cureent: 0 504

A-250mA. Rexistance: 0-A000 oh

0 ezohiny (300 ohins and 31

at centre scale). Capacity: 10uuf to

001 ut, 00T u! to -1ul. Decibels t.
iB. £4°90. P. & P. 25p.

MODF.L CT-620 MULTITESTER
RANGES D Voltages: 0. 5, 23

500/1,000V (20,000 ohins{V). AC Volt
ages: 0 100, 500, 1,000\ (10,000
ohme«/V). DC Current: 0. 50uA,

50, 500mA. Resistance: 0, ik, 800k,

6M, 60M ohms. Decibels
+G2 db in 5 ranges. £5-82. P, ¢

PREMIER Hi-FI OFFERS
Beres oo sk £38°50

£49-00
£25°50
£22-00
£1500

GARRARD 8P25 MK
111 SINGLE RECORD
PLAYER FITTED
GOLDRING 800 MAG-
NETIC STEREO CAR-
TRIDGE, COMPLETE
IN  TEAK PLINTH
WITH COVER.

Total list price over £34.

PREXIFR PRICE
8-50

P. & P.50p.

£29°50

Rogers Ravensbourne
Stereo Amplifier teak
Metrosound ST20E
Stereo Amplifier teak
Goldring GL72

less cartridge

Garrard SP25 111 with
Goldring G800 cartridge
ARy

Garrard AP76é with
G800, ready wired to §
pin Din in plinth with

WELLER “EXPERT” SOLDER
GUN. Saves time and simplifies
> soldering in the home and service

dept, Tw o position trigrer givesinstant

Sl I 395 T4,

“Marksman'* 8oidering Iron. Lighiweight & pencl! bit

Ideal for regular bench use and around the home. 23
watts. 240 volt A.C. £1:50 P. & P. 16p

VERITAS V-313 TAPE HEAD DEFLUXER

A mudt for all tape users! Tape

heads becoue perinanently
axnetize:l with constant um

this lea:ls to buckground noise

that prevents perfect recording«. Simply

applied to recording head the V313 £1 .72

P. & P I5p.

leaves head free of niagnetinm. Cleans
any tape head In seconds.

cover

Garrard APT7$
less cartridge

£18-80
£27-40

Garrard 401
Transcription Unit
List £40-15)

Garrard 2025 T/C with
Stereo Ceramic Cartridge
Garrard 2025 T/C with
Stereo Ceramic Cartridge

£8-50
ready wired in teak plinth £12:45

Carriage and Insurance 60p extra any item.

CARTRIDGE BARGAINS!

Goldring G800H £5.00; G800 £5.50; G8OOE
€950; SHURE M3D £4.00; M44E £5.75;
MSSE £€6.50; M7SEII €10.90. P.& P. 10p

PREM_ER 800 STEREO AMPLIFIER

(As used in
SYSTEM 'ONE' above)
A truly high quality stereo amplifier —compare the
specification, compare the price. Output: 5 watts per
channel. Frequency response: 30-20,000 Hz - 2 db.
Distortion: 1% Ouatput impedance 8 ohms nom. Inputs
equalizerd to R.[.A.A. Magnetic 4dmV. Ceramic 100in V.
Tuner 100mV. Tape 100mV. Tape out 150mVY. Din
sockets for inputs and outputs. Controls: Bass, Treble,
Volume, Balance, Setecto Mono/8tereo  switch
Stereo hea.iphone socket. Attractive slim line desiga
black leatheretie cahinet with aluminiura troot panel
Bize 12}° x 6}° x 2°

oxry £15°00 carr 50p

Mk. 11 Version available with Teak I“inlsh Cablnct
£16-25. Carr. 50p.

HI-F1 STEREO
HEADPHONES

Designed to the highest
ponsible standard. Fltted
24io. speaker unita with
soft padded ear muffa
Adjustable headband.
8 ohms impedance. Com
plete with 61t lead and
sterec jack plug.
£2-4 P &P

2p
STEREQ STETHOSCOPESET Low imp. £1:28 P.&4F. 10p
MONO STET HOSCOPE BET Low imp. 52p. P. & I'. 10p

E.M.I. 13x8in.
HI-FI SPEAKERS

f Fitted two 2jia tweeters and
B crossover network. Iinpedance
& 8 or 15 ohm. Handling capa-
city 10W. Brand new

3-47 P. & P. 50p

SPECIALLY MANUFACTURED IN US.A.
PRE-STRETCHED MATERIAL. THE

TENSILI 0 er perinanen Highly
age 1 heat High e s
output throughout the entire auldio range, Double wrapped
LP3 3 250° P.V.C 28p LP6 51" 1200
TT3 3° 450 POLYESTER 37p DT68 5]° 1800
DT3 3!° 600 POLYESTER 57p TT6 51° 2400
SP5 5" 680U P.V.C 42p SP7 7 1200
LP5 5 800° ACETATE 50p LP? 7° 1800
DT5 5 1200° POLYESTER 750 DT7 7° 2400
TT? 77 3800

TAPE SPOOLS 3° 5p, 57, 517, 7° 9p.

PREMIER RADIO

23, TOTTENHAM COURT ROAD, LONDON,W.1 Tel:01-636 3451

“VERITONE"” RECORDING TAPE

FROM EXTRA STRONG
UALITY 1S UNEQUALLED.

Post and Packing 3 3p, 5%, 51°, 8p, 77 10p (3 reels and over Post Free).

resistant to break-
free fini=h. Smeoth
attractively boged.

ACETATE 75p
POLYESTER £1-12
POLYESTER £1-87
PV.C. 82p
ACETATE 750
POLYESTER 2125
POLYESTER £2:50

oI

eritone

35741400 #o01 TINSE D POATESISR |

VERITAS V-149 MIXER
Battery operated 4-channel audio mizer prosiding four
separate inputs. Bize § < 3 < 2in. suitable for crystal micro-
phone low impedance mlicro- _
phoue, with transformer,
radio, taps, etc. Max. laput
1-5v. Max. output 2:0v. Gain

6 dB. Standard jack plug

socket juputs, phonoplugs

output, Attractive teak

wood grain finish case TERE0

MONO 8

MODEL £3 MODEL £3'47 P.& P. 15p

= TAPE CASSETTES

!
| 0 3 for
- gt I 60 () 290 3,

3 tor

C90 (W) 40p

\ I — 2111
e e o 0120 () 520 W%

P. & P TOp.
FREE Cassette Head Ciesner with every 10 casseties

| +-OXFORO ST

ol 3238

TOTTENHAM COURT RO

B A
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CRESGENT w0 1

MAIL ORDER

11 & 40 MAYES ROAD. LONDON N22 BTL ess 3206

COMPONENTS AND Hi Fi
FOR THE HOME CONSTRUCTOR

OUR SHOPS ARE OPEN ALL DAY
FROM 9 AM. TO 6 P.M. 6.30 P.M. ON FRIDAY
(WE CLOSE ALL DAY THURSDAY)

13 SOUTH MALL, EDMONTON, N-9 803 1685

perience.

The series
witl be of ex-
ceptional value in I
training mechanics and
technicians in Electricity,
Radio and Electronlcs.

WHAT READERS SAY 1
. . . after studying them for a while, | came to l
the conclusion there is only one word to
describe these manuals—BRILLIANT. |

E.J. Southampton. I
Their appeal is in their simplicity . .

E.P. Basingstoke. l
An ordinary person like me can soon l
acquire a first rate understanding of the
subject. C.B. Maidstone. l
1 have passed my theory exam. on clectronics I
D.E.F. Ely. 9

POSTNOW FOR THIS OFFER !

464

with the help of your manuals.

IDGFT FLEX CONNECTOR » P'CRESCENT" =
M o St e | @ W@ igITAL r > TRI-VOLT BATTERY ELIMINA10OR T WAFER SWITCHES
-3, LS : | CLOCK KIT b Enables vou to work vour transistor . I pole 12 way
R URST U rever - Nivi iital | Cl raidlo, amplifier, or camette, elc. frmn 2 pole 2 way
ble milget fex S f(‘h Houp MHi%e Dixital  Clock .C. mains through thix compact | BULGIN OCTAL PLUG | 2 pole 3 way
ecton fbl"oll- .':' R ke uIP_Py fa q climinator. Just by moving a ptug [ ldeal for ali those multi: 2 pole 4 way -

X jin. Ideal for lowlsneaker] 4 A coniplete set of compunent wu can welect the voltage you require — v, 7 way connectionx. Thix | 2pole8way so g,
connechlo Eoblue 2o P & ¥ *r,ﬁ un;::;l:-::ﬂ::(mm eagy or # volts, Thix means all your tranxistor pnw‘:r plug couples th :"{polef ok “{ F.
_MAINS TRANSFORMER * Printed circults nade t 5 oo SR e i onelur oA e i Pl B B L

5 R R e s TS s sl £2:75p - 10p. P. & P. Bane meslel mitably wired § 6 [P P aP Uptos
@ 1A TUl transtormer ] # A eablnet and front panel fo for the Phllips Cassetie — £3-00 + 10p. P. & | Please include 4p p. & § swltches
iv mads Lo o very high glve a protescional finish.
standard ard is al All for the price of the com ALUMINIUM CHASSIS
B abl alze: 2in 2115 ponents. £22-50.+50p. P. & P, Maile frnn 18 vauge alumlnjumi 4 shlel ‘-‘
L 2¢in. 83p 15p] Please send 8.A.E. for mo chaevix with corner bracke All are 40 ]
P& ¥ information dgplh
POWER THANSISTOR Fores - S b L POTENTIOMETERS
BRIDGE RECTIFIER HEAT SINKS 8% 6 - 53p 19 x ¥ 83p 16 10—1-08p AN types 17 amd less dinmeter.
iaxtic  encapsulutedt Extrintesd] alumiluly ~ 10%7 —83p 13% - 60p BINGLES DUAL
Texan Type No R4 Approx.  size: 1 Plaascincs per vhasls I, & I oK Log or 5K
KO5 50v at 4 amp 47 x 1] . I0K Lin Less 10K
Our Price 55p A'few only at this L f 2N3U55 PRINTED Switch 25K Less
+5p P &P price — 40p each POFLLAR POWK R CIRCUIT KIT 12pea, jjon Switch
Sp P& P TRANSIRTOR Bueryiting for | 190K Bl ng: 40p.
N ur 1 N
HIGH QUALITY IMPORTED HEADPHONES il - Q producing suur | 500K Double 30k each
. s ow n 4
N Cve fu 95p TTC i Flease include 3p P. & 1 -‘ A I ;\zntch iy
KN ) 2] 'y
2.000 2 per phone 105p G105 \ BARGAIN S.CR. Bl TN ?e:‘,;l Aaeetlaa
" . ) 2, *lense {}
Hhus 100 P. & P per pair C5 TESTED THYRISTOK TR O i P. & P.
COWPONENT CORNER  nul STNGLE EARFIECES ‘ 400 volt. 3 ump oy SWIBD IR S TONR RESISTORS
Verobourd Oficuts Lo Crystal (;Teu;fl"“i“.:lf 3. ot S~ 45p cuch 5 for £200 | Ax5_100 <19 30p We stock all recornised values
24y ¢ which typ o & all 5 pe cl
Plaln Verohoard ® >~ 3° 9p | you require. Complete with lesd .: Please fuelmle 3p P. & p. | Plcase Inc. 3p. per board P. & P ’;,:,::::;" “-JI,:;“!: ‘e::m ;:f;
Standant Toggle 8w ltch. DPOT 18p | 20p plus 3p p. & p nuail them: in 1ots of ten. You can
D.P.D.T. 8Sille Bwltch 13p LOUDSPEAKER BARGAINS EA1000 3 WATT AUDIO AMPLIFIER MODULE i ot e
Experimental Tramsstur E.M.1. 450 xet 3. 8. 13 oli At Audi mplifier igned  arotiy All Midget type
Hotders, 3-pin amd 4-pin 7p | £3:25 plux 34p. . & P TAAH2) Linear 1.t i watt lots of 10—13p
L. Holderx tor 14 or 16 pis _ 20p | E.M.1. 350 set & ohm 8upply Voltag 234 watt lots af 10-15p
A ite £7-00 plu- 38p. P. & I Bpeaier L oh 1 watt lota of 10—25p
MINI LOUDSPEAKERS Freqnene % Please 3p P. & P. for
(57 Bohm 50p e Overall 8ize X 3 ench 10 reslators.
10.000MFD 16V CAPACITOR | 51 (3imm) 400hm 50p cach | Lileal Ampliier for raiion, record players -
A few only at this price. 33° long. LT (67mm)  ROalm 50p each sterco unite, ete £2 63
1 diameter. Herew  Terminale | Please lnclute 3p. P. & P, up to 3 Full technlcal data amd diagrams with eacl s + 5p P& P
40p each. Please uclude 3p p. & p Minl-Loudspeakers moduie. Al cuaranteed and a bargaln at
00D
ELECTRICITY(5vols) et
ELECTRONICS(6vols) &
YOUR :

TELEVISION(3vols)

You'll find it easy to learn with this outstandingly
successful PICTORIAL METHOD. The essential facts
are explained in the simplest language, one at a time,
and each is illustrated by an accurate cartoon-type
drawing. These clear and concise illustrations make -
study a real pleasure. The books are based on the latest
research into simplified learning techniques. This easy-
approach-to-learning method has proved beyond doubt
that acquiring knowledge can be an enjoyable ex- OURERRKS 3

To The SELRAY BOOK CO., 60 HAYES HiLL, HAYES,

Please find enclosed P.O./Cheque value £ =
BASIC ELECTRICITY 5 parts £4-50 [J
BASIC ELECTRONICS 6 parts £5-40
BASIC TELEVISION 3 parts £3:60 []
Tick Set(s) required.

GUARANTEE ¢

* Should you be,in
; any way dissatis- =
fied with the

MANUALS your
money willbere- o4
> funded by return
of post.

-

BROMLEY, KENT. BR2 THP

O

Prices include Postage and Packing.

YOUR 1009, GUARANTEE. If after 10 days examination you decide to
return the Manuals your money will be refunded in full.

NAME
BLOCK LETTERS

FULL POSTAL
ADDRESS

-----J

-----------------_-----J
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USED IXTIN.IVILV BY INDUSTRY, GOVERNMENT DEPARTMENTS.
UCATIONAL AUTHORITIES,

® LOW COST . QUICK DELIVERY
THER RANGE

OVER 200 RANG!S 1M STOCK
TO ORDER

NEW “SEW" DESIGNS!
CLEAR PLASTIC BAKELITE PANEL
‘——~—'! METERS METERS
Q05 Typeswaoo| TYPE S-S0
100 x 80 mm 80 mm.
* | square fronts
20V.D.C. ..8310 | 50uA £
A .23-60 50V.D.C. ..831 . 50-0-50uA .. £310 B0V.DC. ..
50-0-50A .. £345 300V.D C. #2310 A £3-10 300V. D.C.
. 4345 1amp. D.C. £3:10 | 100-0-100A £3-00 1 amp. B.C.
100-0-100uA $3-85 5amp D.C £3-10 | 500, £2-76 5 amp. D.C.
....8320 300V.AC. ..$310 [ 1mA . 2260 300V. AC. ..
ImA .. 8810 VU Meter . ll'75 20V.D.C. .. 1_820 VU Meter

HIOKI MODEL 7201

20,000 O.P.V.

Overload protection

5/25/100/ 5004 1000 VDC.

10/50/250/1000 V AC.

.'al'lu \,f '502..\. 20K /2 meg
+

62db.
Mﬂ. P. & P, 15p.

MODEL PL
20kQ/ Volt D.C

“"SEW'" CLEAR PLASTIC METERS

Type MR.GSP. 4}in. x 41in, froats.

£2-80
.. 5280
. 2280
. 8280
. 8280
. 5280
. 4890
. 42-80
. 82:80
-60 48-80
3 4380
-1 4280
- . £2:80
- 287
- VU Meter ..8$360
3 1amp. AC.* £2-80
-80 | 5 amp. A.C.> £2-80
-60 | 10 amp. A.C.* 42:80
-60 | 220 amp. A.C.® £3-80
-80 ' 30 amp. A.C.° 8280
. 2in. square lmu
-10 | 10V. D.C. . 2200
. £8-60 | 20V. D.C. . 4300
. 4360 | 50V. D.C. ..1800
£2-50 | 300V. D.C. 1200
.. 4230 | 16V. AC..... 2210
. £2:00 | 300V, A.C. .. 5210
12200 | 8 Meter ImA ™ 4210
. 82:00 | VU Meter .. 8$3-20
. £8-00 | 1 amp. A 4200
. 8200 | b amp. A 12-00
. £2:00 | 10 amp. A.C.* £2:00
4200 { 20 amp. A.C.*82:00
£2:00 | 30 amp. A.C.* #2:00
.65P. 33in. x 3iin. fronts.
£3-37 . 2220
2878 280
. 82-78 4220
2285 220
9285 4220
. 8240 4230
2230 2230
2220 2230
4320 230
4320 2230
220 237
1330 . 53-37
220 220
1320 2220
2220 2230
4320 820
.. 52:%0 £3-20
223-%0 23-20
4330 2230
50 amp. .. 28-50 2320
5V.D.C. ..#280 1320
*MOVING—IRON
ALLOTHERS MOVING COIL

Please add postage

SEW EDUCATIONAL
METERS

Trve
ratl

A new range of high
quality moving coil
jnstruments  jdeal
for school experi-
ments and other
bench applications.
3° mirror lule ’l‘h

t ll enlly
A\l“lbh

meter

in the following rangen:

Dual range
500mA/BA d.c. “ 85
BV/S0V d.c. #4-65

10V. doo. ..

Everyday Electronics, July

Type MR.38P. 1 £1/38in. sqasre lronu
200mA

====§hééh§====§=
288223 2288888888

w
Y
8

.45P, 2in. square fronts.
BOuA ...... 4285 | 5 am,
50-0-50uA .. 2210
uA ... 8210

100-0-100uA 2187

A ....8187

A ....8178
500-0-500uA  #1-70
ImA ...... 21-70
BmA . 4170
10mA 1-70
50mA . 41-70
100mA 2170 11
500mA 1-70 1
1 amp. .. 8170 | 30 amp. A .C. £1-70

8kQ/Volt AC.

Misror scal

6[3[12/30/120[600\'
D.C. 3/30/120/600

AC, MIOOOMIGOI

600 mA 10/100K {

. eg/10 Meg(l

—‘20 to 446db, “07} l’ & P134p

MODEL 8025 57 Ranges.
Giant 53ln. Meter, Polarity
Reverse Switch.

Bensitlvity: 80K/Volt D.C.
M(/Vou A.C. D.C. Volts
25, 1-25, 5, 10, 25,

28, 250,
A.C. Volta: 1'5, 3, 5, 10, 25
50, 125, 250, 500, 1,000V
nN.C. Current 25, WlA 2:5, 5. 23, W 250.
B0OmA, 5, 19 amp. Resistance: 2K, 10K,
100K, IMEG, 10 MEQG. Decibels- 220 te
+85 dB. 81£-50. P. & P. 174p.

HIOKI MODEL 700X
100,000 O.P.V. Overload

protection. Mirror acale.
-3/-8/1-2/1-5/8/6/12/30/60/
120/300/600/1200VDC

1 b/s/sll"/ao,wnbolaooluool
IDIWAISIOIMIWIIWIMA
GI 2K 200K /2

lzo lle ohm —20 to
+oadunw. P. & P. 20p.

ROUND SCALE 'I'YPE PENCIL TE_STER
MODEL 15.68

Compleuly portahle, simple

to use pocket sized tester.
Ranges 0/3/30/300v AC
and DC at 2,000 o.p.v.
Realstance 0- ohnm.
ONLY £1-97 P. & P. 13p
TME MODEL 117 F.E.T. ELECTRONIC
VOLTMETER
Battery operated,
11 meg input, '§6

“SEW'" BAKELITE
PANEL METER

Type MR.65. 3lin. square fronts.
1 amp. 21
2amp. 1
5 amp.
15 anmp.
30 anip.
50 amp,
8V. D.C.

BEREEERRERBEE
22BRRS2BRENIE

EDGWISE METERS

Type PE.70. 3 17/3%in x1 18/88in. x
81in. deep

500pA .. 8276

ImA  ......2848

00 | 500v. AC. .. 8248

A .. 2290 | YU Meter .. 5340

Send for {llustrated brochure on SEW
Panel Mot for it

1972

up to 2000M ohm.
- 20 to + 51 db. Complete with leads/instrac-
tions. 817-8J, P. & P. 20p.

TE-20C RF SIGNAL GENERATOR
Accurate wide range aig-
nal generator covering
120 Kcfa-500 Mc/s on
6 bands. Directly cali-
brated Variable R.F. at-
tenuator, auuio output,
Xtal socket for calibra-
tion. 220/240V. AC.
Brand new with instruc-
tions £18. Carr. 373p.
Bize 140 x 215 x 107
mm.

TEZ2 SINE SQUARE WAVE
AUDIO GENERATORS
Bine: 20cps to 200
) kelo on 4 bll‘.d.

: 20cps
o ao “kefa. o-n,pm
impedance 5,000

MULTIMETERS 7or EVERY purpose/

MODEL LT.101 1000 0.PV

Pﬂl’.lb

TME MODEL MD

’;:;) .
Mirror scale. Mklv'm. D.C. e
10k Q Volt A.C. 30/60/300/ e
600/3,000 V. D.C. 6/120/ )
1,200V, AC. .
Current  0-604A/0 —12/0 | .
300mA. 0-60K/0-8 Meg
—20 to + 63 dB. 84-08}

PaPIlbp

MODEL 500 80,000 0.P.V

with overload protection
mirroe scale 0/-5/2:5/10/25
100/250/500/1,000v. D.C
0/2" sno/u/ 100/250/500/
ooo A.C. 0/80uA[5/50]
12 amp. D.C.
OIO%KIG Meg. IOO He(ﬂ
paid.

TMK LAB TESTER:
100,000 O.P.V. &jin.
Bcale Buzzer Bbort Cir-
cult Check. Senaitivity
100,000 O.P.V. DCv GKI

V. A : , 80,
50, 2M 500. 1,000V.
D.C. Current: 10, 100uA,
10, 100, 500mA, 25, 10
amp. Resistance: 1K, 10K, 100K, 10MEG,
100MEG (). Declbels: —10 to +49 db.
Plastlc Case with Carrying Handle. 8ize:
74in. x 6iin. x Sjin. §18-90. P. & P. 25p

RUSSIAN 22 RANGE MULTIMETER
Model U437 10,000 o.p.v.
A first class versatile in-
strument manu(actured in

50/250/500/1000v D.C. 2+ 5/
10/50/250/500/1000v  A.C.
DC Current 100 wA/1/10/
100 nAf1A. Reasistance
300 ohnuISISOISOOKIJm Q.
omplete with batteries,
test leads, inntnul.lmu and
sturdy steel carry!
OUR PRICE lbﬂ l’ & l’. 25p.

70-3 PORTABLE OSCILLOSCOPE

3in. tube, Y amp. Bensitiv-
ity 0-lv p-p/CM. Band-
width 1-5 cps-1-5 MHz,
Input imp. 2 meg £ 25pF
X amp. sensitivity 0-9v.
p-p/CM. Bandwidth 1-5cpe
-800kHz. Ioput imp. 2

Q Time base.

yncl
external. Illuminated
mm. Weight 15}1b. 220/240V. A.C. Bupplied
brand new with handbook. $40-00. Carr. 50p.

HONEYWELL
DIGITAL

Basic meter mea-
sures 1 volt D.C.
but can be used to measure a wide range of
AC and DC volt. current and obms with
optional plug in cards. Specification: Accu-
402, +1 digit. Resolution: 1mV.
of digits: 3 plus fourth overrange

teed with instruc-
tion manual and leads. #17-50. Carr. 374p.

TE-20RF SIGNAL GENERATOR
Accurate wide range llnul generator cover-
iag 120 kc/s-260
Mcjs on 6 bands.
Directly calibrated
variable R.F. at-
tenuator. Operatlon
200/240V A.C.
Brand new with in-
struction.
P.& P.37{p. 8.AB.
tor detalls.

240° Wide Angle 1mA Maters

MW1-6 80mm square 23974

MW]1-8 60mm square 0Ny
P. & P. extra

{ ohms, 200/260V.
48 operation. racy:

lied brand

new and guaran-

Aigit. Overrange: 100% (up to 1-999). Input
impedance: 1600 Meg ohm. Measuring cycle:
1 per second. Adjustment: Automatic zero-
ing, mu scale adjustment agalnst an jnternal
reference voltage, Overload: to 100v. D.C.
Input: Fully floating (8 poles). Input power:
110-280v. A.C. 80/60 c: verall nize:
BShin. x3 13/18in.x 8 Sllﬂn AVAILABLE
BRAND NEW AND FULLY QUARAN-
TEED AT APPROX. HALF PRICE.
$49-97}. Carr. 50p.

G. W. SMITH
& CO (RADIO) LTD.

Also see next two pages
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SEMVI-CONDUCTORS/|VALVES

ALL DEVICES BRAND NEW AND FULLY GUARANTEED

Transistors

21301
2G302
2G303
2G306
2G308
2G309
2G371
2G374
20381
2N388A
2N404
2N696
2N657
2N698
2NA99
2N706
2N706A
2N708
2N709
2N718
2N718A
2N726
2N727
2N014
2N816
2N918
2N929
2N830
2N987
2N1090
2N109}
2N1131
2N1132
2N1302
2N1303
2N1304
IN1305
2N13068
2N1307
2N1308
2N1309
2N1507
2N1613
2N 163}
2N1632
2N 1637

281701 lﬂ‘!p 2,

2N1711
2N1889
2N1893
2N2147
2N2160
2N2183
2N2193 4
2N?2194
2N2184 4
2N2217
2N2218
2N2219
2N2220

2712
2N2713
2N2714
2N2904
UN20044
2N2905

2’(340.:

2N3415
2N3416
20p | 2N3417
20p (2N3439
20p | 2N3440
42p | 2N3564
30p |2N3565
30p 2N3566 22p| 28303
15p 2N 3568
20p | 2N 3569
22p | 2N3570 126p| 2850
49p | 2N3572  97p 98503
20p 2N3605  27p|3N83
15p|2N3606 27p|3N128
18p (2N3807 22p| IN140
25p |2N3638  18p/ 3N141
30p 2N3638A 20p|3N142
10p|2N3641  18p 3N143
129 |2N3642  18p|3N152
15p{2N3643  20p| 40050
82p 2N3644  28p| 40250
25p|2N3645 28p| 40251
30p|2N3691  18p| 40309
80p|2N3692  18p|40310
30p|2N3693  18p| 40311
17p|2N3694 18p| 40312
17p[2N3702  10p| 40314
30p|2N3703  10p| 40315
22p |2N3704 11p| 40316
20p 2N3705 10p(+40317
40p [2N3708  9p| 40319
22p2N3707 11p| 40320
22p 2N3708  7p/40323
25p|2N3709  9p| 40324
28p|2N3710  9p|40326
17p|2N3711  12p| 40329
17p|2N3713 187p| 40344
22p 2N3714 200p| 40347
22p |2N3715 123p 40348
25p | 2N3716 130p| 40360
25p | 2N3773 240p| 40361
£8p |2N3791 206p 40362
25p | 2N3819  34p| 40370
17p |2N3820  85p 40408
20p 2N3823  50p. 40407
35p 2N3854 27p| 40408
30p | 2N3854A 27p| 40409
30p|2N3835 27p| 40410
27p -m:w.s.u 30p | 40412
27p 30p | 404674
A 35p| 40468A
25p| 40528
30p | 40600

22p. UN5458
37p/ 2N5459

N o

24p | 2N 3858
92p | 2N3IS38A
$7p|2N3859  27p 40403
72p | 2N3859A 32p|AC107
57p|2N3860 30p|ACI28
40p | 2N 3866 uon ACl127
42p|2N3877  40p|AC128
27p 2N3N77A 40p| AC151
30p |2N3800 37p| AC152
28p | 2N3900A 40p| AC154
20p |2N3901  97p ACI76
20p|2N3903  20p | ACI187
25p UN3904
28p|2N13905  30p| ACY17
20p |2N3906 25p ACYIS
26p | 2N4038  12p| ACY1Y
80p |2N4059  10p| ACY20
18p|2N4060 12p ACY21
16p | 2N40A1  12p ACY22
15p 2N 4062 12p ACY28
42p |2N4244  47p| ACY3Y
27p |2N4248  15p ACY40
32p |2N4249 18p ACY 41
€2p [2N4250 18p ACY44
22p 2N4254 42p| AD140
35p |2N4255 42p| AD149
30p|2M4284 17p! AD150
40p|2N4285 17p) AD161
25p |2N4288 17p/ AD162
25p 2N4287 17p| AF109
70 [2N4288  18p| AFLI4
30p|2N4289 17p/ AF115
20p 2N4290 12p| AF116
25p|2N4291  18p| AF117
25p|2N4292  18p| AF118
200 2N4294  17p AF121
20p [2N4303  47p| AF124
25p|2N4984  15p| AF125
23p (2N4965  18p| AF126
13p 2N5027  82p| A¥127
57p| AF139
47p| AF178
42p| AF179
12p| AF180
62p  AFI81
52p| AF186
32p|2N5176  45p) AF239
18p | 2N5282A 30p| AF279
46p|2N5245  48p| AF280
60p|2N5248 42p| AFZIL
30p|2N5249  67p| ABY26
18p|2N5265 325p| ABY27
28p|2N5305  87p  ABY2S
25p|2N5306  40p| ABY29
upmnasm 37p| ABY50
121“303 37p| ABYS31

aon 2N5109 82p| ABY54
702 42p| ABY67
ABYS6

"N5166
2N5367
UNB457

P 9
30p BCI113

35p

40p| BF179
BF180
BF181
BF182
BF184
BF185
BF194
BF195
| BF198
| BF197
28p| BF198
32p|Bl"?00

Bru24
up BF225
32p| BF2a7
51p| BFu3s
150p | BF244
10p| BFW61
10p| BFwWa7
10p| BFWRS
10p! REWng

15p, BFW30
15p| BFwolL
18p | BFX 12
15p |BPX 13
30p [BFX29
20p | BFX 30
20p | BFX37

15 | BFX 86
15p | BFX87
20p | BFX88
38p | BFX89
855 BFX934 7
10p| BFY11
10p|BFYIiR
12p|BFY19
17p | BFY21
20pIBFY24
20p
18p
11p
12p
36p
11p
10p | BFY52
11p
11p|BFY368A
12p
12p
15p
15p
22
20p
20p | BBX 26
20p | B8X27
10p |BBX 28
10p B8 X 60
9p|B8X 81
9p | BEX 768
11p | B8X 77
11p | BSX78
28p | BBY24
£7p| B8Y25
12p |B8Y26
12p | B8Y27
150 [Bs Y28
£27p|B8Y20
27p | B8Y32
300 | BSY38
50p B8Ya7
25p | BRY 38
30p | B8Y39
40p | BBY43
80p | BEYS51
50p | BRY52
18p | B3Y53
15p | B8Y54
15p | B8Y56
32p | B3Y79
22p| B8Y80
22p | BEY95A
97p [ C424
18p | C450
20p GET102
15p | GET113
30p |GET114
80p | GETIIS
27p|GETI20
40p | GET873
50p | GETB80
112p | GET887
65p | GETB89
80p |GET890
60p |GET396
76p | GET897
80p | GETB98
128p | MATIO00
105p | MATIO}

186p |MAT120 28

lOOp MAT121
MJ400
c7p MJ420
28p | MJ421
20p | MJ430
18p [MJ440
88p | MJ480
85p | MJ481
18p | MJ 490
33p | MJ491
19p | MIE340
30p | MJE370
28p | MJES71
30p | MJE520
38p | MJES21
38p | MPF102
30p MPF103
20p | MPF104
20p (MPF105
18p
16p NKT124
18p | NKT125
15p | NKT126
16p NKTI28
35p | NKT135
14p | NKT137
19p |[NKT210
22p |NKT211
22p | NKT212
23p | NKT213
47p | NKT214
25p | NKT215
NKT216
INKT217

MP83638

22p NKT219
20p| NKT223
22p| NKT224
22p| NKT225
25p| NKT229
25p| NKT237
30p | NKT238
37p| NKT240
87p| NKT241
259|NKT‘242
30p| NKT243
25p | NKT244

62p| NKT262
0p NKT264
|Nx'rm

80p| ORP61

80p| P346A

102p|8TI40
96p|8T141

97p TI834

1 et
1844

137p| TIB45
50p| TIB46

80p| T1847

80p| TI848

600 TI849

38p| TIBS2

$7p | Ti833

37p| XBi112

82p| XC141

425/ ZTX107
27p!ZTX 108
27p|ZTX 109
27p| ZTX 300
£7p|ZTX 301
32p|ZTX 302
30p| ZT X303
30p| ZTX304
30p| 2TX 500
30p| ZTX 501
20p| ZT X502
22p| ZT X803
85p] ZTX 504
40p' ZTX 531

Integrated ;‘jﬁ{;i
{14

Cireuies | Lo o1
CA3000 180p | FIH141
CA3005 117p | FIJH151
CA3007 262p|FIH161
CA3011 78p | FIJHITL
CA3012 88p | FJH181
CA3013 105p | FJH221
CA3014 12¢p'l'JH2:n
CA3018 FIH241

70p | 8N7437 64p
25p | 8N7440 20p
gb S8N7441AN

P
25p |8N7442
70p |BN7446
26p | BNT447
25p| BN7448
28p|8N7450
28p | 8N7451
25p | BN7453
25p | BN7484
50p BN7460
50p | 8N7472
60p | BN7473
80p | BN7474
125p | BN7475
73p | 8N7476
85p | 4N7483
125p | 8N7486
128p | BN7490

CA3019 84p | FJJLLL
CA3020 128p|FJJ121
CA3020A FJJ1al
180p |FJJ141
CA3021 158p|FIJ181
CA3022 130p|FJJI91
CA3023 126p | FJJ211
CA3026 100p | FJJ251
CA3028A 74p/FIL101 125p |8N7492
CA302818 FJY101 25p|BN7493
108p|1C12  21-80|8N7485 87p
CA3029 87p|L900 40p|8N7496 87p
CA3020A L914 40p|BN74107 up
1 40p [BN74153
CA3030 137p | LM380 122p 138p
CA3035 122p|MC724P 60p|8N74154
CA3036 72p MC780P 247p 200p
CA3039 82p|MC788P uap 8N74160
108p | MCT790P 124p 180p
109p  MC792P ecpls\'uml
137p MC799P 86p
nopmcmoal.
200

122p|
81p | MCI304P
87p|

P
204p | MC1305P
180p | 388p | 178p
186p | MC838P 8N74193

134p P

165p | MC1435P | TAA241
CA3053 46p| 345p | 162p
lODp[MCNb?O‘ TAA242

240 23p
1059 MC1708CG TAA243 150p
£20p 94p | TAA263 75p
FCH101 869 MFC4000P TAA293 97p
FCHI111 lDbpl 55p | TAA300 176p
FCH121 108p [BN7400 20p|TAA310 125p
FCH131 50p|BN7401 20p TAA320 72p
FCH141 105p [8N7402 20p TAA350 175p
FCH181 105p |[BN7403  20p |TAA435 147p
FCH171 105p |[BN7404  20p | TAA521 132p
FCHI181 105p [8N7405 20p|TAAS522 860p
FCH191 108p 8N7406 B0p|TAA330 498p
FCH201 130p | 8N7408 20p |TAAB1] 445p
FCH211 130p [8N7409 20p|TABIO1 97p
FCH221 130p |8N7410 20p | TAD100 150p
FPCH231 150p [8N7411 23p | TAD110 150p
FCJ101 160p BN7412 48p|8L403D 15 p
FCJ111 150p BN7413 30p |8L702C 147p
PCJ121 278p |TE7416 84p |UA702A 280p
FCJ131 275p (BNT417 84p |UAT02C 77p
FCJ141 528p [8N7420 20p | UA703C 137p
FCJ201 100p 8N7423 81p  UA709C 48p
FCJ211 278p |BN7427 48p|UA710C 185p
FCK101 430p |BN7428 80p |UA716 187p

|8N74184

aQ
»
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FCL101 230p|8N7430 20p| UA723C 100p
FCY101 102p [8N7452 48p | UA730C 160p
FIHI01 28p/8N7433 80p/ UAT4IC 80p
BRIDGE 50 PV 4A  40p
it (G ELA
2 J ]
ELASTIO 1400 PIV 4A  83p
ENCAPSULATED 300 EIV 44 830
600 PIV 1A 50p| 50 PIV6A  48p
50 PIV2A  45p/100 PIV 6A  B8p
100 PIV2A  50p|200 PIV 6A 650
200 PIV2A 858|400 PLV 6A 787
4O0PIV2A  60p|600 PIVGA  83p

SILICGN RECTIFIERS
MINIATURE me EIDEP’I). PLAS'I'II.C

SERIES Cl
1 AB(P 15 AMP 3 AMP

4001 50PIV » 8p 19p
4002 100PIV kil 9p 20p
4003 200P1V 8p 10p 22p
4004 400PLYV 8p 10p 28p
4005 800P1V 10p 12p 26p
4008 800PIV 12p 18p 27
4007 1000P1V 15 16p 30p

B0+ lemn 15% "0+ les 20%,
BILICON RECTIFIERS
s'run MQUNTING
10A 17:5A 35A

100PIV 45p 80p 2122
200PIV 25p B80p B85p 8142
400PIV 30p B85p 62p £1-77
B800PIV 32 60p 72p #2112
800PIV 85p 78p 87p 42247
1000P1V 40p 85p 2105 #2277
50+ less 159 1004 leas ‘20“’
ZENER DIODES
400M W 1:5 WATT | 10 WATT
3333 V 2:4—100 39100V
10p each 28p each 40p each

254 less 159, 100 + Jess 20%
TRANSISTOR nxscourri;- 12 4+ 10%;
25 4 16%: 100 4 20% any one type. Post-
age on all Bem{ Conductors 7p extra.
S.A.E. FOR FULL LISTS.

VALVES
0a2 3802524 30p|EMS0 48
0B2 450 |25Z5  42p | EMBL  60p
0zZ4 30p | 2526 65; EMB4  35p
L4 20p|30C15S  80p EM8S £1.00
IRS 40p|30C17  90p|EMST  70p
185 30p(30C18  B0p|EYSlL  40p
ITé 25p | 30F5 85p EY86  40p
104 30p|30FL1  78p|EY87  4gp
105 60p | 30FL12 uop EZ40  58p
2D21  35p(30FL14 95p|KZ41  50p
3Q4 50p(30L15  83p|EZ80  27p
384 85p[30L17  80p EZ81  29p
3V4 48p [30P12  80p|(iZ32  48p
8R4 755|30P19  85p|GZ34  80p
sU4 85p(30PL1L  78p | KT6G £2-08
3vy4 450 (30P113 93p KT8S £2-00
5Y3 40p [30PL14 §0p/MUI4  78p
5Z4Q0  40p 35L8  B0p/PABCS0 40p
8/30L27  80p 35W4 385 PC86  60p
GACT  40p|3524  35p(PCRS  60p
6AG7  40p 3525 50p PC97  48p
6AKS  36p|50B3  50p|PCp00  48p
6AKS  80p 503 80p PCCS4  40p
6ALS 20p (80 88p | POCSS 40p
6AMS  30p B5A2  B0p POCSS  B5p
6AQ3  38p 807 80p POCSY  80p
6A86  40p 1825 50p | POC189  88p
6AT6  38p|5763 70p | PCF80  30p
8AUS 25p | 61468 80| PCF82 34p
6AVS  30p AZ31  B5p|PCF84 60p
6BA6  25p|CY31  35p|PCFe6  60p
GBE6  30p DAFS1  30p| PCFB00 80p
6BHE  75p DAF9S  45p  PCFS01 50p
6BJ8  60p D9l  £2p|PCFB02 B0p
6BQ7A  40p DF98  45p PCF805 80p
8BR7  80p DK91  40p PCFS506 70p
6BR8S  70p DK92?  55p PCF808 75p
6BW8  88p DK9é  50p PCL82 36p
6BW7  80p DL92  38p PCL83  6bp
6BZ6  40p DL94  48p PCL84  48p
604 33p(DL96  48p|PCL85 40p
6CD6  125p DMT0  40p| PCL86  45p
6CL8  B50p DYS6  32p PFL200 88p
6CW4  85p|DYS7  33p| PL38  85p
6F1 62p ESSUC 100p PL81  50p
616G 35p| E180F 100p PL82  45p
6F13  45p EABCSO 35p| PL83  48p
6F14 70p | EAF42  35p PL84  40p
8F15 85p EBS1  20p PL500  78p
6F18 50p EBC41 850 PL304  80p
6123 85p EBCSL 30p PY32  83p
8H8 179 EBF80  40p PY33 83
6J4 50p EBF83  40p PYBO  40p
635 e5p EBFSS 32 PYSI  30p
6J5GT  30p EBL21  60p(PYR2  38p
616 20p ECS6  60p(PYA3  38p
8J7 45p | EC38  60p PYS8  40p
6K8G  40p| ECC40  65p PYS00 40p
6L8GT  45p ECC84  30p PYBOl 50p
8LD20  50p ECCS5 40p | U25 80p
4Q7 40p | ECCS8  40p |U26 80p
6SA7  A0p ECF80 35p U0 40p
68G7  40p | ECFA2  35p|Us2 W
6837 40p ECF86  85p |UISL  78p
68K7  40p ECH21 87p|U281  40p
68L7 38y ECH35 100p U282  40p
88N7  35p ECH42 175p|U301  40p
68Q7  40p|ECHB1  30p!/UsS0l £1.80
8U4 85p ECH83  45p  UABCSO 40p
6V6G 255 ECLBO  45p UAF42 55p
6V6GT  32p ECL8Z 33p UBC41L 80p
6X4 38p | ECLS3  70p| UBCSI  40p
30p ECLS# wpluano 40p
40p EF37A 120p UBFBD 38p
50p | EF39 5091 49p
p|EF40  50p UCCSS 40p
0p |[EF41  88p|UCFso 8bp
10/ EF42  70p|UCH21 60p
30p | EF80 25p| UCH42 70p
30p EFS85  35p|UCHS1 40p
a 30p|EF86  30p | UCL82 35p
12AX7 30p(EFRS  28p(UCLS3  60p
12AVE  40p|EFO1  30p(UF41  60p
12BA6  40p|EF92  35p(UFS0  38p
12BE6  40p EF183  35p|UFSs  40p
12BH7  48p EF184  88p UF89  40p
19AQ5  35p(EH90  40p|UL4l  6bp
20D 50p EL34  80p ULS4  40p
20F2 85y EL4l  60p | UY41  48p
20L1 £1-10|EL42  65p|UY85  40p
20P1 50p EL81  55p| VR105/3038p
20P3 sop’ ELS4 259 | VR130730 38p
20P4  £1-10| EL83
20P5  £1.20( EL91 upu“ 12p in ¢
28L6 80p| EL9S  38p| for portage
DIODES & RECTIFIERS
INJMA  10p BAIS 129 GJTM 87y
mou 77}D\xl3 045 17
1N918  10p|BAXIS 0AS 12p
AA1LL9 7p| BAY31 22p
AAl29  10p| BAY3S 10p
10p| BY100 8p
10p| BY103 ki)
BY122 10p
ki
8p
i)
7p
»
»
i
129[3?213 10p
20p/ BYZ16 179
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HI-FI EQUIPMENT
SAVE UP TO

33'5% OR MORE
SEND S.A.E. FOR-
DISCOUNT PRICE LISTS
AND PACKAGE OFFERS!

RECORD DECKS
BSR

UAS0t 2497
C129¢ £6-50
MP60 21040 £18-97
810 814-07 £24 20
510 £11-50 12226
310 £9-40 £29-06
810 23245 229.06
MP60 TPDI £17:12 £34-95
MP60 TPD2 £15-40 £3-83
610 TPD1 490 3-65
510 TPD1 81820 11930
210 Package® £9-58 $48-50
HT 70 £14-99 864-30
HT 70 Pack #21-80 $4-80
231-96
GARRARD
2025 T/C* 28-50
40B° 2928 PLI2AC 23518
5-300° £8-50 PL15C 25085
B8P25 111 81026 PLA2S $03-85
8P25/G800° 8£14-50
BLESB 21345 THORENS
AP76 21886 TD123 $57-68
AP76/G800° £22-50 TD126AB  #91-18
8L73B 28295 TX26 26-40
BL70B £96-00 TDI50 £287-00
8L9GB 432-50 TDI50A 11 £33-90
401 £96-60 TD160AB 11 837-80
ZERO 100A £39-95 160 Plinth 347
ZERO 1008 §37-50 TXII 365

® RAtereo Cartridge 1 Mono

All others less cartridge
Carriage 50D extra any model.

RECORD DECK PACKAGES

Decks supplied with

cartridge ready

wired in  teak

veneered plinth with

cover,

Garvard 2025TC/HTAHCD

Qarrard 8P25 111/9TAHCD

Garrard 8P23 111/G800

Oarrard 8P25 111/M75-6

Qarrard BP25 111/M44-7

Qarrard 8P25 111/M44-E

8P25 111/G800 (Play-on P&C)

Garrard AP76/G800%

Garrard AP76/M75-6°

Gasrard AP76/MSBE

Garrard AP76/M7BEJ

BSR McDonald MP60/AT5S

Goldi GL72/GR00

Goldring GL756/0800

Goldring GL75/G800E

* Also available with aflver metal
plinth £1 extra

Carriage 50p any item

SINCLAIR EQUIPMENT

BSERERSARSECE
ZagesIEEIEETTER

$BECERER

|

Project 60
Package

offers.

2 X Z30 amplifier, stereo 60 pre-amp, PZ5
power supply. 816-95 Carr. 37}p. Or with
PZ6 power supply 418 00 Carr. 37}4p. 2x Z50
amplifier, stereo 60 pre-amp, PZ§ power
supply. £20-88. Carr. 37}p.

Transformer for PZ8. $2-97) estra.

Add to any of the ahove $4-46 for actlve
filter unit and £13-80 lorHl of Q16 apeakers.
Project 60 FM Tuner 816-95. Carr. 37jp.
All other Sinclalr products in stock.

228-60 Carr. 37jp.; 3000 Amp
£30-98 Carr. 37jp.; Neoteric Amp $43-88

Care. 374p IC12 £1-80 p. & p. 10p.

NEW PROJECT 606 — £80-97, Carr. 37p.

LATEST CATALOGUE
Our new 6th edition gives full detalls of a
comprehensive range of HI-FI EQUIP-
MENT, COMPONENTS, TEST EQUIP-
MENT and COMMUNICATIONS EQUIP-
MENT. FREE DISCOUNT COUPON8
VALUEF 80p

SEND NOW
ONLY
37ip

Pa&P
10p

Bolid state. Coverage on 5 bands 200-430

Model $-100TR MULTIMETER
TRANSISTOR TESTER
100,000 og.v. MIRROR SCALE
OVERLOAD PROTECTION
0/°13/-6{ 3 /12 | 30 /120/ 600
DC. 0/6/30/120/600 V AC.
0/12/6001A/12 | 300MA / 12
AMP DC. #/10K/1 MEG/
100 MEG. - 20 to +50 db.

with batteries, instruct!
;d leads. £13-50. P. & P.
P-

MCA.220 AUTOMATIC
VOLTAGE

STABILIS!

Input 88-128 VAC., or
176250V AC, Output 120V
AC. or 240 VAC. 200 VA
rating. 811-97, carr. 50p.

an -
oo om

SPECIAL OFFER!
| SINCLAIR PROJECT 60

|
|
| The first tuner in the world to use the phase
lock loop principle—sa used for receiving
signala from space craft because of ita vastly
1. proved to noise ratlo. Provides
fantastic results even in dificult areas.
Tuning range 87-5 to 108MHz, Autonatic
stereo indicator. Sensitivity: 2uV. AFC
range + 200KHs. Bignal to nolse ratlo:
| 65dB. Output voltage 2 x 130mV. Oper-
ating voltage 26-30V DC. Bize 93 x 40 x
207 mm, REC. LIBT PRICE #£25.

ovmrmCE  £]6.95

P &P
25p

BELCO AF-SA SOLID STATE SINE
SQUARE WAVE C.R. OSCILLATOR
Bine 186—200,000 Hx; Square 18—50,000 Hz

KHz and 65 to 30 MHz, I
rule dial. Bandspread

AVC, ANL, ‘B° meter. AM/CW/S8B. Inte-
grated speaker and phone socket. Operation
290/240v AC or 12v DC. Bize 326 x 266 x 150
mm. Com with Instructions and circuit.

TELETON F.2000 AM/FM_
STEREC_TUNER AMPLIFI

—

Probably the most popular budget Tuner/
Amp. and now offered at a ridiculous low
price. 5 watts r.m.s. per coannel. Tape/Cer
phono inputs. AFC/Bailt-in MPX, List £81.
OUR PRICE $38-28. Carr. 50p.

SUGGESTED SYSTEM &
F.2000, Osrrard 2025T/C Changer @tted
stereo cartridge, with plinth and cover and
pair of . W.8, B ers. Total Rec. Price
£97-734. OUR PRICE 88296, Carr. £1

&  TRANSISTORISED FM TUNER

6 TRANSISTOR
HIGH QUALITY
TUNER, BIZE

ONLY 6x 4x2jin.
stages.

s LF.

amplifiers. Operates on § V battery. Coverage
88-108Mc/s. Ready buiit ready for use. Fan-
tastic value for money. $8-37}. P. & P. 12}p.
Stereo multiplex adaptors 34-974.

XER PREAMPLIFIER
3 microphoue in-
puts each with
individual

" P!
tacllities. Rattery operated. 91~ X 5 X
Inputs Mice: 3 x SmV 50K ; 2x SmV 600 obm.
Phono meg. 4mV 60K. Phono ceramlic
100mV 1 meg. Output 260mV 100K.
1897, P. & SOp.

SINCLAIR |C-12

NS-1600W STEREO AMPLIPIER
Exceptional
budget price
plifier, All aili-
con transistor.
Handsome Wal-
—Inutcase.8witched
input  selector,
separste balance, volume, treble, bass con-
trols. Output 2 x 6W RMB8. Inputs Mag. Tape.
Xtai, Tuner, Tape Out. 814:76. Carr. 37p,

B8H.00) HEAD
SET AND BOOM
MICROPHONE
Moving coll. Ideal tor
janguage teaching, com:
munications. Headphone
imp. 168 shms. Micro-
phone imp. 200 ohme

46 P. & P. 13p.

G.W.SMITH &

10 TOTTENHAM CT. RD. LONDON, W.1

27 TOTTENHAM CT.RD. L

3 LISLE STREET, LONDON, W.C.2
34 LISLE STREET, LONDON, W.C.2

311 EDGWARE ROAD, LONDON, W.2
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d slide F = ﬂ()utwt TOAX,
. Aerial tuning. BFO, || |I(+o lol(d?)h ]
la s

|lOperation In-

" TRANSISTORISED LCR. AC.
MEASURING BRIDGE

A new portable
bridge offeringex-
cellent range and
accuracy at low
cost. Ranges: R.
10-11'1 megd
4 Ranges +1%

Ll g H - 111
HENRYS 6 Ranges 2= %C.10pF + 1110mFd

1:11100. 6 Ranges +
1,000 cps. Operated volts. 100uA
case. Blze 7) x 5 x 2in, £20. P. & P, 25p

EH.T. TESTER 0-30KV

voltmeter. Easy to

television servicing, etc. Blze 360mm long.
S0mm dis. 3695 P. & P. 20p.

230V/240V SMITHS sYNCHRONOUS
GEARRD MOTORS

Bullt in gearbox. All brand

new and boxed. 60 RPM
CW; 30 RPH CW; 2R/HR |
ACW; ZR/HR CW; S8R/
DAY CW: 10 RPM CW;
20R/HR ACW.

$0p each Post 12p.

SDH 8V HI-FI PHONES
Input 8-16{). Frequency

P. & P, 20p.
HELICAL POTENTIOMETERS

Avallable 600 obm, 1K, 5K ohm. 81-86 each
P. & P. 16p.

High quality ceramic construction.
enamel. Heavy duty brush wiper.
ex-stock. 8ingle hole fixing, lin. dia.

$0 WATT. 10/25
100 WATT. 1/5/10/25/50{100/250/500/1000 or

6 Ranges + 2%. TURNS RATIO 1:1/1000-
1%. Bridge voitage at
from 9
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voltage and carrent.
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103mm. 48-97
P. & P. 23p,
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POWER SUPPLY
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81197. P. & P. 25p.
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VANISHING TRICK

The uninitiated might well be mystified as to
how the private constructor obtains the circuit
components and other special items he needs for
his hobby. The sources of supply are certainly
not all that apparent to an outsider.

Taking the country as a whole, outside the
larger cities and certain towns it is rare indeed
to find a shop dealing exclusively in electronic
components. Nor do the numerous radio and
television shops that grace every high street any
longer offer that incidental service to the private
constructor they, or their predecessors did, years
ago.

MAIL ORDER

And yet in all, the turnover in electronic
components and sundry items for private con-
structors has never been higher than at present.
Likewise, the range and variety of parts offered
to the individual has never been so extensive.

So what is the answer to this apparent
paradox?

It is, quite simply, mail order. This method
accounts for the greater bulk of business trans-
acted in this area today.

AVAILABLE TO ALL

Mail order has considerable advantages to the
individual purchaser. He can select from the
retailers’ advertisements or from their cata-

OQur August issue will be published on Friday, July 21

evervday
NICS

logues and lists, and order with confidence no
matter what part of the country he resides in.

The system has certain snags, it has to be
admitted. Occasional delays can cause irritation
and the need often to divide one’s requirements
among several suppliers can be a bit tiresome.
But taking all into account the growth of the mail
order retail business has been a great boon,
especially to those living in the remote and less
populated areas. No matter how isolated, they
have the same extensive choice of components
as constructors living in the large towns and
cities.

UNDER THE BONNET

If the electronics industry had not invented
the transistor, we feel sure the automobile
industry would eventually have done so!

That ever available 12 volt battery is a prime
mover in more senses than one. Since the arrival
of the semiconductor it has been the inspiration
for countless electronic gadgets.

This month we pamper the motorist yet again.
We help him keep up appearances while touring
or camping. It’s a real face saver.
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SHAVER
INVERTER

A 240V a.c. supply for electric
shavers from a 12V car battery
by C. ]. Mills

Tms inverter has been specially designed to
power any mains type electric razor from a
12 volt car battery. Many inverters provide a d.c.
output and will only power a.c./d.c. type razors.
Most of the vibrating type razors can only work
on a suitable a.c. supply,

Using the design given, a razor can be used
anywhere a 12 volt supply (normally a car
battery) is available; such as when camping,
caravanning or boating. The unit is thus ideal
for anyone who enjoys the “outdoor life” during
the summer months.

DESIGN

The main problem usually encountered in
making a low frequency inverter to drive mains
equipment from batteries is the design and con-
struction of a special transformer to suit the
power output required. For small inverters with
outputs up to about 20 watts, standard
mains transformers with a centre tapped secon-
dary winding can be used in reverse, with a
separate circuit to drive the power transistors.

The driving circuit must provide two output
Square waves in anti-phase such as is obtained
from a multivibrator.

cost of
components
£3.75 plus case
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Fig. 1 Complete circuit diagram of the Shaver Inverler.
A unique type of multivibrator circuit CIRCUIT DESCRIPTION
developed by the author uses a unijunction
because cf its excellent frequency stability, in The ‘basic unijunctiofl oscillator circuit will
conjunction with two bipolar transistorst as give a square wave oufpu! if a forward biased
shown in the circuit diagram, Fig. 13 diode is connected in series with the capacitor.
¥ A
Components....
I Resistors ' Transformer
ﬁ R1 2700 T1 240V primary with:16-3V, 0-3A ceatre tap-
o R2 1kQ2 ped secondary (fer5 watts output) or 9V-0-9V,
R3  100Q SEE 0:-6A secondary (for 10 watts output) or
, R4 2700 gll“l) 6-3V-0-6-3V, 0-6A secondary used with R10in
h RS 47092 :~ ¢ circuit (for 10 watts output)—see text for
R6 15k 2 ll‘l]{ details and higher power types. In all cases
- R? 3% the mains primary Is used as the secondary
R8 27012 winding in this circuit.
R9 1k€
R10 10Q5W wirewound (if used—see text) Miscellaneous
All $W 4 109 carbon except where stated FS1 Fuse and holdar (see text)
S S.p.s.t. toggle switch
. LP1 Neon maians indicator lamp
Capacitor SK1 Two pin malns line socket for connec-

c 0-54F, 16V tantalum tion to shaver, 6 way stand-off tag strip, mica

washers and plastic insulation bushes for

Semiconductors TR1 ard TR5, metal case 45 x 35 x 2 inches,
TR1 0OC28 germanium pnp (or 0QC29—sae text) plain perforated Veroboard 2% x 2 x 0-1 inch
TR2 2N3704 silicon npn matrix with Veropins to suit, grommets, wire,
TR3 T!S43 unijunction 4BA fixinge anc earth tags. !

TR4 2N3704 silicon npn
TR5 OC28 germanium pnp (or OC29—see text)

-
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Fig. 2 Layout and wiring of components on the
Veroboard.

In Fig. 1 the base, emitter diode of transistor
TR4 is used and it is biased “on” by the base
resistor R7. The collector is connected to a
suitable resistor to provide one of the outputs,
A second npn transistor, connected to the bl
base of the unijunction as shown, gives an
output in phase opposition to the first.

CIRCUIT ACTION

When the supply voltage is connected the
capacitor charges up through the base emitter
diode of TR4 and through the 15 kilohm timing
resistor, R6, until the trigger voltage of the uni-
junction is reached. During this charging time
TR4 is held on by the charging current.

When the unijunction fires, its emitter voltage
drops due to the emitter to base bl current and
this voltage drop is transferred to the base of
TR4 by the capacitor, so that TR4 is turned off
and the capacitor discharges through the TR4
bias resistor R7. At the same time the unijunc-
tion emitter, base bl current flowing through
the base resistance produces a voltage which
switches on TR2 which stays on until the capa-
citor has discharged sufficiently to allow TR4 to
conduct.
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At this point the unijunction and TR2 are
switched off, the capacitor starts charging again
and the cycle is repeated.

The outputs from the collectors of TR2 and
TR4 are coupled to the power transistors which
switch the supply voltage across each half of
the transformer alternately.

OUTPUT POWER

Using a 16:3 volt centre tapped 0-3 amp
filament transformer with a test load resistance
of 12 kilohms an output voltage of about 250
volts (approximately 5 watts) is obtained with
a 12V d.c. input—alternatively, an 18 volt 0-6
amp transformer gives an output of 235 volts
across 12 kilohms with an input voltage of 13
volts d.c.

For higher wattage outputs (up to 20 watts
maximum for this design) a transformer with
a 16 volt centre tapped secondary winding rated
at 1 amp is required and the power transistors
should be changed to OC 29 types.

Alternatively, if a 6-3-0-6-3 volt transformer
is more readily available it can be used with
a 1 ohm 5 watt resistor (R10) in series with the
centre tap as shown dotted in Fig. 1. If this
resistor is not used a link is made in its place.

CONSTRUCTION

A medium sized die cast box measuring 2 x
312 x 41, inches is a convenient form of case for
the inverter and the power transistors can be
mounted on the side to provide a heat sink, if
they are suitably insulated by mica washers and
plastic bushes.

The components of the driver circuit can be
mounted on a piece of plain perforated Vero-
board and connected up as shown in Fig. 2, using
Veropins for support as shown. The layout is
not critical but if it is similar to the circuit it
makes checking easier.

The transistors should be soldered into circuit
last and protected by using a heat shunt on each
lead while soldering.

Wiring of the Veroboard to the remaining
components is shown in Fig. 3. The wiring shown
does not include R10 which is needed if a 6-3V-
0-6-3V transformer is used. If R10 is used it is
mounted as shown in Fig. 2 and the wire from T1
centre tap is connected to N1 not H1.

The fuse used depends on the transformer and
output power. For a 5 watt unit use a 1 amp
fuse, 10 watt use a 2 amp, and for 20 watt use
a 5 amp fuse.

The input and output leads are brought out
through grommets and a mains neon (LP1) con-
nected across the transformer secondary wind-
ing is used as an indicator (mains type neons
usually incorporate a resistor as shown in Fig.1).
A small tag strip is added for connection of
transformer leads and some of the components.

Continued on page 482
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SHAVER INVERTER

INPUT 12V

COMPONENT BOARD

S1 ONJOFF

Fig. 3. Layout and wiring
of all the components in
their relative positions in-
side the metal case. The
case is not connected to
any part of the circuit.

/
SK1 OUTPUT/Z
230V 50HZ e
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By B. V. Lamb

HE electron microscope is a powerful tool
T indeed in the hands of the modern tech-
nologist. Its use covers the whole spectrum of
science. As man continucs to enjoy the results
of recent discoveries in his environment, so the
electron micrascope (E.M.) will play an ever
growing part in applied science.

APPLICATION

Application of the E.M. may be split into two
main groups, discovery and diagnosis. Often of
course, these two merge and overlap. An
example of its diagnostic use may be drawn
from the clectricity generating industry. A
steam pipe has burst. What caused it? Was there
a flaw in the pipe? Did corrosion eat into the
metal? A sample of the pipe seen under the
E.M. will reveal the facts.
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Biology will serve as an example of the EM.
as an instrument of discovery. Whilst looking
at a scction of tissue, some new feature of a
cell make up might be noticed or some fresh
aspect on a certain disease seen.

As we shall sce later, there is much more to
electron microscopy than merely looking at an
image of a specimen. To look is not necessarily
to “see”; looking is passive whilst seeing is
active. The electron microscopist is a scientist,
the image on the scrcen of his instrument is
often the result of much careful planning and
reasoning on what he can expect to see,

E. M. FOUNDATIONS
The EM. owes its development to early work

Heading photograph: the Jeol—JEM 100B
electron microscope.
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done in the field of electron dynamics—that is,
the study of electrons moving under the in-
fluence of an applied electric field. (A Cathode
Ray tube is an example of applied electron
dynamics.)

Electronics and vacuum techniques are vital
too. E.M.s have been in use for several decades
now but not until the early 1960s were some of
the most exciting developments made.

TYPES OF E. M.

Two distinct types of EM. exist. Both use
electrons to bombard the sample. The first type
is called the transmission electron microscope
(T.EM.) and this was the earliest E.M. design
to appear.

The operation of the T.E.M. is similar to the
light microscope in that it has lenses and
apertures as has the optical instrument. The
difference being of course, that the lenses on
the T.E.M. are magnetic and they focus elec-
trons.

The second type of E.M. is the scanning
electron microscope (S.E.M.). This microscope
is essentially like a closed television system in
its working. Early S.E.M.s can be traced back
to the 1930s and these were made in-house by
universities and ambitious research organisa-
tions. It was not until the early 1960s that a
commercial S.E.M. appeared.

Both the T.E.M. and the S.E.M. have their
relative merits. The recent commercial avail-
ability of the S.E.M. although of great interest,
has by no means replaced the T.EM,, indeed
many laboratories have both instruments. After
describing the working principles of these quite
different microscopes, the advantages of each
will be seen.

COST

Great Britain, Japan, Germany, Holland and
the United States of America all produce front
line instruments of exceptional specifications.
As is to be expected, EMM.s are expensive and
the rule “you get what you pay for” applies well
here; £5,000 to £250,000 covers the whole range
The very high prices include special attachments
and unusually high voltage installations.

An average T.E.M. might cost £25,000 and an
S.E.M. of high specification the same. Because
of the skills required in operating an E.M. and
in preparing samples, any electron microscope
unit involves large capital expenditure and
running costs.

HOW THE T.E. M. WORKS

The basic essentials of a T.E.M. are shown in
Fig. 1. At the top of the microscope sits the
electron gun—so called because it emits elec-
trons continuously at very high velocity.

The electron gun consists of the tungsten
filament, the shield and the anode. The anode
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Fig. 1. Basic form of the transmission electron
microscope. Additional optical accessories may
be added to increase magnification.

is connected to earth as is the positive side of
the high voltage supply. A negative bias (V1)
is maintained between the filament and the
shield. When current is supplied to the filament
so that it is raised to a high temperature and air
is pumped frcm the system, electrons are
accelerated towards the anode.

The shield, being negatively biased, causes
the beam of electrons to converge so that a
crossover image of the filament is formed in
the anode aperture. In this way a beam of
electrons is projected from the gun and is now
able to be aimed down the microscope.

As soon as the electron beam leaves the
electron gun it is already beginning to diverge.
The condenser lens is used to focus the diverging
beam onto the sample.
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This magnetic lens consists of a number of
turns of copper wire on an iron ring. By varying
the current through the coil the focus can be
adjusted. The condenser lens also has an aper-
ture that behaves in a similar way to optical
microscope apertures—an opening of between
0-1and 0-3 mm is typical.

The object (specimen) is held in a special
holder either in or near to the objective lens.
The finely focused pencil like beam of electrons
strikes the specimen: and because the specimen
is very thin and the electrons are travelling .with
great velocity, most of the electrons pass
through the specimen. Once into the objective
lens the electrons pass through the objective
lens aperture (10 to 50 microns diameter) and
are again focused to an intermediate image
lower down the electron column,

The Philips high-resolution transmission elec-
tron microscope (EM201). This instrument can
attain a resolution of 7 angstroms.

PROJECTOR LENS

The final lens is the projector and this gives
the great magnification that one may expect.
This lens projects the electron beam onto a
flat glass viewing screen. The viewing screen has
a layer of phosphorescent material coated to it;
electrons striking the phosphor screen cause it
to glow. i

Underneath the screen is a compartment to
take photographic plates when a permanent
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record is required. The operator sits and looks
down on the viewing screen through a lead-glass
shield. Sometimes external optical magnification
is used to increase the image size even more.
T.E.M.s can give useful magnifications up to
500,000 times and the best instruments claim to
be able to resolve detail down to 2 Angstroms.

The electron microscopist talks in terms of
angstroms and microns as the mechanical
engineer speaks of the thou. (1/1000 inch), An
idea of just how small an angstrom (A) is can
be gathered by measuring the diameter of a
human hair and expressing it in angstrom units.
A human hair is about 11, thou. in diameter,

I A=10,000 Microns (10" Metre) ang 1 thou.

=25-4 microns. Therefore 1'; thou.=25-4x%

1-5x10.000=380,000 A"

Although the ability to resolve smaller and
smaller in detail is the goal towards which the
E.M. manufacturer constantly works, this ex-
tremely fine resolution presents the operator
with many difficulties. An illustration will help
i understanding a major problem.

If we look at an area on an Ordinance
Survey map, although the area will be given in
fine detail its relation to the rest of the map
can only be understood by looking at the whole
of the map in “coarse resolution™. j.c. taking a
broad view of surrounding landmarks etc. So it
is with the E.M. operator. Great resolution
without knowledge of the image in relation to
the whole structure can be meaningless,

SAMPLE PREPARATION

As we have just secn by considering the
basics of the T.E.M. the specimen must:—

1. Be cut thin, i.e. less than 1,000 A thick.

2. Be able to withstand a vacuum.

3. Be undamaged by electrons striking it.

Considering each of these points separately.
A thin slice of the specimen is required so that

A 0.5/m section of spinach chloroplasts at a
magnification of 12000x, taken on the AEl, EM7
electron microscope.

‘_ |‘v
Ry

4
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most electrons will pass right through to form
an image on the fluorescent screen. Actually,
detail (contrast) in the sliced specimen is made
apparent in the image- because some of the
electrons are scattered in their journey through
it.

All. atoms scatter electrons, the amount of
scattering increases with atomic weight. As we
shall see later, by staining the specimen with
heavy atoms, a significant increase in contrast
can be obtained.

The second requirement is that the specimen
is able to stand up to a vacuum. When air is
pumped from the electron column, gases and
water vapour are rapidly sucked from the
sample.

If a water-containing specimen such as a
biological sample is subjected to vacuum it
would quickly be rendered useless for viewing.
Biological specimens are freeze-dried and are
fixed in thin films and are then supported on
grids of very thin wire. Micrographs are made
through one mesh of the gauze.

Sample preparation requires skill and
patience and is vital to producing meaningful
images. To prepare some biological specimens
can take two weeks from the time the sample
arrives in its raw state to the moment it can be
placed in the sample chamber of the T.E.M.
Other samples of course, due to their inert
make-up may be viewed with the minimum of
preparation time.

REPLICAS

Sometimes it is necessary to produce a replica
of the specimen. In this case the specimen
surface is etched to produce relief and then the
surface is plastic coated or metal is evaporated
on. Carbon from an arc may also be used as the
coating. The replica is then peeled off and
introduced into the microscope sample chamber.

Fig. 2. Method of shadow casting using vaporised
metal to provide greatly enhanced details.

METAL PILES UP ON NEAR SIDES
UNDULATIONS

ATA GL wG\A\NGL\E{: ATl —

METAL VAPOURISED ON ~___

SPECIMEN
| I
ELECTRON
BEAM e, |
By
| > - ™ —
o~ . \\—-——"/ N\L\\— \\\,_
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As was discussed earlier, if the scattering of
electrons in the sample is not sufficient to,
disclose fine detail (contrast in the image) then
the specimen can be stained with a heavy metal.
Osmium, atomic number 76, is frequently used.

Another methad for showing up fine detail
is known as shadow casting. This is achieved by
vapourising metal onto the sample at a glancing
angle. Metal piles up on the near side of
undulations (see Fig. 2), and when the electron
beam strikes the sample, greatly enhanced de-
tails are evident.
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Fig. 3. Basis of the scanning electron microscope.
Photograms of the screen can be taken using a
special camera.

SCANNING ELECTRON MICROSCOPE

The S.E.M. is essentially a closed circuit T.V.
system with refinements (see Fig. 3). Again
there is the electron gun emitting electrons at
high velocity, and magnetic lenses to focus and
magnify. Also aperture plates to sharpen the
image are present, just as in the T.E.M.

The inclusion of the deflection yoke and its
associated circuitry marks the distinction of the
S.EM. from the T.EM. The deflection yoke is
powered by an a.c. waveform that causes the fine
beam of electroas to scan across the sample in a
regular way. (The a.c. waveform powering the
deflection coil is also coupled to the T.V.
monitor. This causes a raster on the T.V. tube.)

This very fine beam of electrons covering an
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The Cambridge Scientific Instruments Stereo-
scan S4. This is the latest scanning electron
microscope from this company.

adjustable area of the sample causes secondary
electrons to be emitted which in turn are col-
lected by a secondary electron detector, The
secondary electron detector is a device which
converts electrons into photons of light which in
turn are collected by a photomultiplier. The elec-
trical output from the detector is connected to
the T.V. monitor so that the spot causing the
raster is modulated with information relative to
the specimen surface.

Again, as in the T.E.M. the viewing screen can
cither be watched by the operator or photo-
graphed for a permanent record. Useful magni-
fications up to 50,000 times can be achieved in
the SEM. The electron beam energy can vary
from as little as 1kV to 50KV.

ADVANTAGES

The main attraction of the S.EM. is in its
ability to produce a three dimensional image of
the specimen surface. Great depth of field is
also achieved. The reason for these features is
that the electron beam striking the surface
resembles a fine sharp pin which is able to
probe into the irregularities of the specimen.
Unlike the T.EMM. the picture is formed by
electrons emerging from the surface of the
sample.

Although the T.EM. has good depth of field,
the usable depth is limited because the speci-
men has to be very thin.

In the S.EM. sample size is only limited by
sample chamber considerations. Because sample
slices are not required for the S.E.M. preparation
time is dramatically lowered. Preparation for
electrically conducting specimens consists of
fixing them to the moveable specimen stage with
a conducting glue. Biological samples and others
that are not conductors need to be made con-
ducting by evaporating a thin film of gold onto
them. Coating thicknesses fall in the 10 to 100’s
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of angstrom region. As with the TEM. bio-
logical specimens require fixing and drving.

Over the past few years many photographs of
sample images produced in the S.E.M. have been
published. Many of these excite the imagination
as the microscopical region of such objects as
the wing of a butterfly or the detail of a nerve
cell is revealed in three dimensions.

Key performance characteristics of both the
T.E.M. and the S.EM. will continue to improve
as manufacturers strive to meet the demands of
modern technology. 0]

The AEI, EM7 million volt electron micrascope
installed at the United Kingdom Atomic Energy
Authority at Harwell.

Bee Counter circuit description—see Readers
Letters page.

Potentiometer VRI in the Demo Deck is 1000
not 30002 as mentioned last month.

Wash Wipe control second paragraph page 441,

the emitter wire of TR 3 should be soldered to
J2, not the collector wire as stated.
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ELECTRONOME

Asmi: from being a simple exercise in elec-
tronics, the Electronome has a real applica-

A simple design giving a perform-
arice simi'ar to that of a me(hani(a| tion in music practice, for it produces a sound
: very like that made by a mechanical metronome

and covers the same tempo range of approxi-

metronome. ,
mately 40 to 225 beats per minute.

The resonant click is loud enough for music

by F. C. Judd practice with piano, guitar, electronic organ and

other musical instruments and the tempo rate

is continuously variable

Few components are required and almost any
3 to 5 ohm loudspeaker can be used for repro-
ducing the sound

CIRCUIT DESCRIPTION

ey, | 1€ Circuit as shown in Fig. | is quite simple
smploys’ only  two  transistors which are

form a multivibrator type oscitla-

cenerates a relatively square

o amphitude

e s taken Trom
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Fig. 1. Complete circuit diagram of the
Electronome

pedance speaker coil. The speaker, therefore,
responds only once, i.e., to the leading edge of
the square-wave and thus produces a single loud
click.

The same effect would be produced by momen-
tarily connecting a 9V battery straight across
the speaker coil. The multivibrator is in effect
doing this repeatedly the repetition rate being
variable by means of the tempo control VRI,

CONSTRUCTION

The prototype shown in the photograph is
housed in a small box made of 13 inch hardboard
with joins at sides, top and bottom strengthened
with 1; inch by !; inch batten, or small blocks
of wood. The front panel aperture for the
speaker may be covered with any loose weave
material. The tempo control VR1 and the on/off
S1 switch are mounted on the front panel of
the case.

The components for the oscillator are
mounted on a piece of plain perforated circuit
board 3'; inches by 21, inches, as shown in Fig. 2,
supported on a 3g by 35 inch piece of aluminium
angle 3!y inches long. The circuit board: is
attached inside the box by the aluminium angle.

The component layout and wiring on the
board are shown in Fig. 2.

COMPONENT MOUNTING

Commence construction of the circuit board
by attaching the positive and negative rails to
the underside of the component board. These
wires can be 16 or 18 s.w.g. tinned copper wire
and they are attached by placing each end
through the indicated holes and bending them
over on top of the board. The components are
mounted by their leads and soldered to the two
rails or to each other as indicated in Fig. 2.

Mount all the components except the two
transistors, check the layout and wiring with
particular reference to the capacitor and battery
polarities and, when satisfied that all is correct,
mount the transistors.
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Use a heat sink on cach transistor lcad, while
it is being soldered, thus preventing the tran-
sistor from being overheated. Mount the transis-
tors so that the spot (collector) is toward the
negative rail. Connections for the AC128 tran-
sistors are also shown in Fig. 2.

The circuit can be checked out before
assembly into the case by connecting up VRI
(tempo control), the loudspeaker and battery
as shown in Fig. 3. A clearly defined repetitive
click should be produced which, with VRl at
zero resistance, should be approximately 225
beats per minute and approximately 40 beats
per minute at maximum resistance.

SCALE

Insert all the components in the case and
mount the battery using a clip or an elastic band.
A scale can be made up similar to that shown in
Fig. 4 and calibrated by counting the clicks of
the Electronome over a 15 second period.

If the clicks are counted in tens it is just
possible to count at a rate of 225 per minute.
It should be emphasised that Fig. 4 is given as
a guide only and should not be used as the
actual scale.

A back cover for the box, which can be made
from hardboard, will complete assembly but if
the box is to be painted or covered in fabric do
this before mounting the speaker and controls.

i R
Components....
SEE

Resistors QII"I)

R1 68012 [y

R2 22k¢2 rl! ‘l ]‘

R3 15k 1 4

R4 680¢?

All W - 10% carbon
Capacitors

C1 104F elect. 12V

C2 10«F elect. 12V

C3 2504F elect. 12V
Variable Resistor

VR1 250k(! log. carbon
Transistors

TR1 AC128 germanium pnp

TR2 AC128 germanium pnp
Miscellaneous

S1  s.p.s.t. toggle or slide switch

LS1 3to5¢2 moving coil loudspeaker approxi-

mately 3 to 5 in. diameter

B1 PP9, 9V battery and connector
Pointer knob, Veroboard—plain perforated
33 x24x0.15 inch matrix, aluminium angle
3t x ¥ x % inches, wire, materials for case and
dial, speaker grill material. e
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ELECTRONOME

ANGLE BRACKET WOODEN CASE

FOR COMPONENT

iR BOARD MOUNTING
(111!
p O
|l VR1 [TEMPO) /
I 7 /
|
| !
(o] | \
l \
\
|\t foniorF
|
i ]
- \‘.
N N 14
W= &
. /!
| Py,
P
Oy s MOUNTING HOLES
o

A4E

COMPONENT BOARD
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,\)p.ﬂ‘
o Fig. 3. Layout and wiring of the complete Electronome.

The circuit board is shown removed for clarity.
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O
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Fig. 4. A suggested design for the scale for VR1. The
markings are given as a guide only.
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Fig. 2: Layout and wiring of the components
mounted on the Veroboard

The battery should be an Eveready type PP9
for long life as the current consumption is 12
to 15mA. If the box is made to about the size
given there will be plenty of room for the
circuit board, speaker and a PP9 battery. The
complete unit could, together with a small
speaker, be housed in a smaller case should this
be desired. D
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! Continued from page 472
l TESTS AND ADJUSTMENTS

When the driving unit (the circuit mounted
on the Veroboard—see Fig. 1) is completed it
should be tested before connecting it to the
power transistors and the transformer. Connect
the circuit to a 12 volt supply observing polarity
and measure the d.c. collector voltage (voltage
between collector and positive line) of TR2 and
TR4. They should read approximately half the
supply voltage if the unit is operating correctly.

Any difference in the collector voltages will
indicate an unequal mark to space ratio which
can be corrected by adjustment of R6 or R7.
If the collector voltage of TR4 is below 1 volt
and TR2 is above 11 volts the unit is not oscil-
lating. This may be due to the spread of the
unijunction characteristics and R6 and/or R7
should be adjusted until oscillation is obtained.

The resistors should be adjusted alternately
in each direction and finally trimmed in small
steps, to give approximately equal collector
voltage readings. If an oscilloscope is available
it is easy to see the effect of any adjustments
and to trim the components R6, R7 and C1 for
the correct wave shape and frequency.

The frequency of the complete unit is not
critical if the shaver works satisfactorily.

WARNING

Although powered from a 12V supply the out-
put of this inverter is high enough to deliver
a very unpleasant shock.

Under certain circumstances the output from
the unit could be very dangerous indeed and
should be treated with the respect afforded to
any mains supply. O]
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BEFORE we discuss buying prob-
lems this month we will try
and clear up a few points of
general interest that many readers
seem to be unaware of. Firstly
let us make it quite clear once
again—we do not supply com-
ponents in any shape or form.

The only thing we sell is this
magazine, providing designs for
which the necessary parts may be
purchased from firms advertising
in our pages or any other com-
ponents retailer.

- =

SHOP
TALK

KBy Mike Kenward

/

The approximate cost of com-
ponents is not a price for the com-
ponents available from any one
shop, it is an approximate cost
arrived at by us by selecting com-
ponents from a number of sup-
pliers, catalogues. It is not neces-
sarily the cheapest price and it is
quite definitely not the most ex-
pensive, it is published for your
guidance oaly.

Many readers have written to
us saying that they have paid
£5 or £6 for components that we
estimated would cost about £2;
well this is quite possible. We
point out that if you are cost con-
- scious then look around before
buying.

Letters

A second point that we would
like to bring to your attention is
the situation concerming readers
letters. Although we have pub-
lished notices stating that readers
must enclose a stamped addres-
sed envelope and that we can
only answer létters conterning
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published articles, (there is.such
a notice on the Readers Letters
page) we are still receiving many
letters with no s.a.e or letters
requiring information or designs
that, due to lack of time and, in
some cases, information we are
simply unable to answer.

As you can imagine we receive
quite a few letters every day and
unfortunately those with no s.a.e.
or those requiring information we
are unable to supply tend to be
put at the bottom of the pile.

We cannot claim to answer let-
ters by return of post but, pro-
vided you do as we request we
will do our best to supply a satis-
factory reply. If you feel like
voicing your views—good or bad
—on any electronic or associated
subject we are always pleased to
receive them and, if they are
worthwhile, we may well publish
your letter. Your criticisms are,
in many cases, more useful than
praise; so don’t be frightened to
put pen to paper.

Problems

Now to try and deal with some
of the problems. We have had a
number of reader’s asking where
the universal chassis parts that
we have specified for some pro-
jects are available, the answer is
Home Radio Components Ltd,
who advertise their catalogue in
our pages regularly.

Electronome

No buying problems for the
Electronome but it may well be
worth while to find a secondhand
speaker from a radio or T.V.
Since the sound quality is not an
important factor in this design
any speaker of the right impe-
dence will be suitable and ex-
equipment speakers are much
cheaper than new ones.

Shaver Inverter

Few buying problems for the
Shaver Inverter but do read the
text and find out exactly what you
need for the power output you
require. Also note that depending
on the transformer you use, you

‘may or may not require resistor
‘R10 which is a 1 ohm 5 watt wire-

wound. type.

When buying the neon make
sure it is a mains type incorporat-
ing a series resistor as there are
others available. Please take note

of the warning given at the end

of this article. Although this unit
is powered from a battery it pro-
vides mains output.

Horses for Courses

The switches used in Horses for
Courses are a compromise on
what is lactually required. The
unit only needs one three-pole
four-way switch, one three-pole
three-way switch and one single-
pole three-way switch. However,
since these types are not all avail-
able, two three-pole four-way
switches and one single-pole 12-
way switch were used in the pro-
totype; these are all wafer
switches of the break before make
type. Only the required poles or
switch positions being used, the
others being left unconnected.

- The chance switch must be cap-

able of being modified as shown
in the text, so check .this before
buying.

This is one project where a
number of different colour wires
are very useful when wiring up.
One way to get these without
buying a vast number of coils of
wire is to buy a length of multi-
core wire and strip the outer in-
sulation off, leaving the coloured
inner wires.

The only other point' to watch
when buying for this project is
the type and size of the chance
knob. . This knob should have no
markings or pointers of any kind
and be as heavy as possible so
that it acts as a flywheel.

Supplier

This month’s news item on the
supply front is from Zeta Wind-
ings Limited who have supplied
us with a 17-page catalogue list-
ing many types of T.V. line out-
put transformers, resistors, capa-
citors, cathode ray tubes and semi-
conductors plus a few other items.
The main facility offered by this
firm is its ability to manufacture
transformers of any type to indi-
vidual requirements for readers
or authors. They operate a rewind
and 1 off prototype service that
takes about 3 to 5 days. The
firm’s facilities are available
through the following addresses:

For callers only—Zeta . Wind-
ings Ltd., 26 All Saints Road,
London, W.11.

For ‘mail order and callers—
Tidman Mail Order, 236 Sandy-
combe Road, Richmond; or H. L.
Smith Ltd.,, Edgware Road, Lon-
don, W.2.
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©) guide to circuit

Signal Waveforms

Alternating current or voltage

=

I | Positive going pulse

_I_l— Negative going pulse

Sawtooth waveform

n ﬂ n Pulse or burst of a.c.

Connectors

Twin tags or screw terminals 5

6H  24A Short wire link with terminais
—EEO—— LK numbered

L Coaxiai plug

2

Coaxial socket

3

K
Multipin plug and socket
PL
2 - T 89

-
-
——)—
—4-:

i 4




symbols. . . part

@ )_ g Single SOCket
v 6

+ —_—C<D——— F$§ Fuse link, general symbol

—a v/ pL )
— o and Three pole concentric plug and
—— A 5K 8 jack

— T
—a- and Three pole concentric plug and
~—am q AY sk break jack

Capacitors
|“+ . Polarized electrolytic capacitor
10
Fixed value capacitor (polarized
—4 - if 4 sign added)
n

Non-polarized electrolytic cap-

_ﬂU.._ i acitor

Variable capacitor
'I (s
12

Capacitor with pre-set adjustment
(trimmer)



(= ELECTRONIC CIRCUITS -
"IN THEORY and PRACTICE

TEAGH-IN

..« FOR BEGINNERS
By Mike Hughes M.A.

ALTERNATING CURRENT

EARLY everything we have come across so
far has concerned voltages which, although
varying in magnitude, have stayed of the same
polarity relative to a reference line (usually
called the common or ground line). The reason
for this is that all the experiments to date have
been carried out with a battery, one terminal
of which has been connected to this common line.
Because of this we have been able to limit
our thoughts to current always passing through
components in one direction (or not at all).
All the experiments have been of the direct
current or d.c. type. Last month, however, we
did see that it was possible to get negative
voltages generated even though we were work-
ing with a positive supply.

REFERENCE LINE

This is where we have to be very careful
about defining the reference line, when circuits
are being described, because potentials can
often be positive or negative in a given circuit.

In the multivibrator last month, the potential
at the collector of TR2 varied from approxi-
mately zero to +9V relative to the line common
to the emitters; we measured this because we
connected the negative terminal of our meter to
the common rail.

We could have connected the positive terminal
of the voltmeter to the positive rail and
measured changes of collector potential with the
negative terminal of the meter; we could have
said that the potential varied from zero to about
—9V relative to the positive rail.
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Both of these measurements mean exactly the
same and the important thing to grasp is that
voltages always have to be related to a reference.

In the absence of a stated reference it is
usual to assume that voltages are relative to the
common line that is running (on the theoretical
circuit drawing) right through the system as an
unbroken straight line. Generally speaking this
can be recognised as the line to which emitters
of transistors are connected (sometimes through
resistors). )

This is not always the case and another way
of recognising the reference line is to ascertain
whether pnp or npn transistors predominate.

If npn—as is usually the case these days—the
negative terminal of the power supply or battery
can be taken as the common point and vice-
versa for pnp transistors. :

ALTERNATING CURRENT

Referring to the slow running multivibrator
(last month’s Teach-In) try measuring the
potential of TR2 collector relative to +4-5V.

" See Fig. 1(a).

Do this by using VR1 (100 ohm) on the Demo
Deck as a potential divider across the battery.
Set its wiper to provide a potential of +4-5V
and connect the negative terminal of your volt-
meter to it and the positive terminal to the
collector of TR2. Now see what voltages you
read as the.circuit oscillates.

You should see about +4-5V for positive half
cycles and the meter will try to read backwards
for negative half cycles. See Fig. 1(b). Reverse
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SET THE WIPER
TR1 10 +45v

COMMON LINE =~ ov

Fig. 1(a) (above). Measurement of the output
voltage from the multivibrator of last month,
about a d.c. level of 4 4:5V.

Fig. 1(b) (below). Voltage levels with respect to
time observed on the voltmeter.

+9v

T WAVEFORM IS

ALTERNATING BY
45V ABOUT THE

l D.C. LEVEL OF

+4:5v

the meter connections and you will see that the
voltages fluctuate from about +4-5V to —4.5V
about our new reference point. We say that the
voltage is alternating and the current flowing
through the meter is alternating current (a.c.).

We say that the voltage is alternating with an
amplitude of 4-5V about the d.c. level of +4-5V.
Again this means exactly the same as the other
two methods of measuring we have mentioned.

I
ALTERNATOR

We very often come across voltages that alter-
nate about a common line, e.g. from record
player pick-ups and microphones, but perhaps
the most common is the a.c. mains fed to our
homes.

Mains is generated at the power station by an
alternator which in its simple form is a coil of
wire rotating between the poles of a magnet.
See Fig. 2.

DIRECTION
OF ROTATION

MAGNETIC POLES

Fig. 2. Schematic diagram of an alternator.
Everyday Electronics, July 1972

When the axis of the coil is in line with the
pole pieces, no voltage is generated but as the
coil turns the e.m.f. between the wires coming
from the slip-ring contacts . increases until it
reaches a maximum (peak) when the coil’s axis
is at right-angles to the pole pieces; it then
starts to fall towards zero as the coil rotates
towards 180 degrees of rotation (i.e. its axis is in
line with the poles again but its direction is
reversed). Fig. 3(a) (b) and (c).

+Vv PEAK

4V PEAK

I
0 90 180 270 360

—V PEAK N\

Fig. 3. Shows how one complete ‘‘sine wave''
is generated from one complete revolution of the
coil. The waveform is measured in terms of
voltage on line B relative to line A.

Continuing its rotation the e.m.f. will rise
again but with opposite polarity and after pass-
ing the 270 degree point will fall back to zero
as 360 degrees of rotation is reached. Fig. 3(d)
and (e).

If we consider the line “A” of Fig. 2 as the
common (or neutral) the potential on the other
will vary smoothly from zero through maximum
positive, back through zero to maximum nega-
tive and back to zero.

SINE WAVE

If the coil turns at a constant rate, the wave-
form of the voltage produced is called a “sine
wave’’ (because the voltage produced at any
point of the coil rotation is equal to the maxi-
mum positive voltage, multiplied by the sine of

‘the angle of rotation).

One cycle of the sine wave is equal to one
complete turn of the coil, hence the number of
revolutions of the coil per second sets the
frequency, see Fig. 4.
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In electronics you will find sine waves appear-
ing very frequently because they are the most
pure and simple waves that exist.

Because they are associated with circular
movement, formulae based on sine wave theory
frequently incorporate the term 2r which is
merely another way of expressing angle of
rotation.

+Vpeak | — e —

0 90 180 270 360 DEGREES
0 T TV 377, 27T RADIANS

0 5 10 15 20 TIME IN mS FOR
S0Hz SINE WAVE

Fig. 4. A continuous sine wave. The discrete
points marked can be considered in degrees or
radians of rotation—or time if the frequency is
known. Time is given for a 50Hz wave.

When the coil turns through 360 degrees (1
complete revolution) we say it has passed
through 2r radians (where = (pi) is a constant
equal to 3-142). You will see this expression
used later on in the series.

TRANSFORMERS

One of the greatest attractions of alternating
current is that it can be used in conjunction
with a transformer to change voltage levels (both
up and down) with insignificant loss of power.

A transformer consists of two coils of wire on
a core of soft iron. This is shown by the circuit
symbol in Fig. 5 together with some common
types of transformer.

(b)
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One of the coils on the transformer is called
the “primary”, which normally consists of many
thousands of turns (for mains inputs) and the
other, which is on the same core but elec-
trically insulated from the primary, is called the
“secondary”.

The ratio of the turns between the primary
and secondary controls the amount of voltage
transformation in direction proportion.

On the Friedland transformer which we will
be using in our experiments, there are three
alternative secondary outputs: 3, 5 and 8V. In
the case of the 8V output, the turns ratio would
be about 8 on the secondary for every 230 on
the primary.

If we pass a current through the primary we
will magnetise the core, and the change in
magnetisation will induce an e.m.f. across the
secondary, the magnitude of this e.m.f, being
proportional to the turns ratio. This e.m.f. will
only be induced while the magnetic field is being
changed by the primary current.

Thus, if we pass a direct current into the
primary and keep it flowing, we will only get a
brief e.m.f. produced in the secondary while the
initial magnetisation takes place. When we stop
the primary current, the magnetisation will die
away fairly quickly (if the transformer is a good
one) and this change of field in the opposite
direction will induce another brief voltage pulse
of opposite polarity.

You can see this using a 9V battery and the
ImA meter of the Demo Deck, Fig. 6.

Connect the ImA meter directly across the
8V output of the transformer and then connect
the battery across the primary (mains input
terminals). If you watch the meter you will see
a short “kick” (the direction depending on
which way round you connect the battery).
Break the primary circuit and you will see the

meter needle “kick” in the opposite direction.

The movement will be so fast that you will
not be able to make any actual measurement

Fig. 5. (a) Ordinary mains

1 [ low voltage tapped
transformer.(b)Friedland

Bell transformer—used

PRIMARY SECONDARY in this months experi-
ments. (c) Heavy duty

mains type, three secon-

(d) dary windings,HT (500V)
and heaters (6:3V). (d)

Circuit symbol for an

iron cored transformer.
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Fig. 6. Circuit diagram for showing current will
only flow in the secondary when a change of
current occurs in the primary.

but you will see the effect. After doing the
experiment once, you might notice a reduction
in pulse amplitude if you repeat the experi-
ment; this is caused by residual magnetism
held within the core (it does not demagnetise
itself completely when you stop the current,
hence the change in magnetisation will not be
so great the next time you do it). To overcome
this, reverse the battery connections between
each experiment.

While a direct current in the primary will not
cause a continuous current to flow in the
secondary, variations in the primary will pro-
duce variations in the secondary voltage. This
is very similar to the effect we had with capaci-
tors where changes in potential on one plate
caused changes on the other although continuous
d.c. produced no change after the initial
reaction.

Alternating voltages when applied to a circuit
will cause current to flow in alternate directions.
If we apply a.c. mains to the 230V input of our
transformer, the current, and hence the mag-
netisation, will be constantly changing direction
at the mains frequency—50Hz (50 complete sine
wave cycles per second). This induces a 50Hz
sine wave across the secondary winding but at a
lower voltage.

POWER IN EQUALS POWER OUT

An important fact about this type of trans-
formation is that, by and large, the power put
into a transformer equals the power taken out
(there are certain losses caused by core mag-
netisation but these are negligible and will be
ignored at present). For .example a medium
voltage input at medium current will enable a
secondary to give either a higher voltage at
lower current or a lower voltage at higher cur-
rent—depending on the turns ratio, see Fig. 7.

Power-wise you never get more out than you
put in'!

We are going to do some simple experiments
using alternating current but first let’s see how
we can measure alternating voltages.

SECONDARY
Fig. 7. This circuit sym-
FRIMARY bol signifies a mains
350v transformer with two
2304 secondary windings, the

output  voltages of

3V which are shown.
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A.C. MEASUREMENT

First just try and measure the 8V output of the
transformer when its primary is connected to
the mains. Remember to take great care that you
do not touch any connections on the primary side
—.it is quite safe to handle the secondary.

Make a simple 10V voltmeter with a 10 kilohm
resistor and the lmA meter and connect it across
the transformer’s secondary terminals, Fig. 8.

ne o AAA~-

Ri
10k ME1
8v imA

+

230v
AC. MAINS

0

Fig. 8. The voltmeter will read zero volts because
the meter settles at the average level.

You should read zero volts which you might
think rather strange. It is not so strange if you
realise that the needle is trying to swing up in a
positive direction then back towards negative 50
times a second—it is physically impossible for it
to move this fast. Instead it will settle down and
register the average voitage, which is zero. Had
you done this on the collector of TR2 of the
700Hz multivibrator (last month) you would
again have read the average value but that
would have been +4-5V.

In the case of a square wave of unity mark
space ratio oscillating between zero and
+9V, the peak voltage could be ascertained
simply by doubling the average, but in the case
of a sine wave alternating to equal amplitudes
in both positive and negative directions, this is
not possible.

HALF-WAVE RECTIFICATION

We can however prevent negative current
flowing through the meter by incorporating a
diode see Fig. 9. This is called “half wave rectifi-
cation.” Now only positive half cycles will affect
the meter and we shall get a reading that is a
form of average between zero and the peak of
the positive half cycle but obviously it is not a
simple average and the response of the meter
movement will still play an important role in
our measurement.

R.M.S.

Whatever happens, we are never going to be
able to measure peak voltage using a moving
coil meter. Meters designed for measuring alter-
nating current work on the basis of measuring
a special type of average level; this level is
called the root mean square value (r.m.s.) for
the sine wave in question (and is indicated in
Fig. 10). This value is the peak value divided by
v 2 (square root of 2).
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Fig. 9. After half-wave rectification the meter
will display a reading of between zero and

Vpeak. \ o
X

+Vpeak [~ — —

Homs - fo— A /

~Vrms

-V,
et TIME e——

Fig. 10. A sine wave showing relative positions
of Vpeak and Vims.

Conversely if we know our meter is calibrated
in terms of r.m.s. values we can calculate the
peak voltage by multiplying the r.m.s. value by
v2. (The square root of 2 is approximately
1-414)

Thus Vpeah = Vims X v'2 0r Vg = Be3K

Unless otherwise stated always assume that
the outputs of transformers are given in r.m.s.
values. A mains voltage stated as 240V a.c. is
an r.m.s. value; this means that on positive and
negative peaks the sine wave will reach + 340
and —340V respectively (this is why you should
always use at least 400V rated components in
mains circuits!). The output of our transformer
is 8V r.m.s. therefore its peaks will be +11-2V
and —11-2V.

A.C. VOLTMETER

You could experiment with series resistors,
the ImA meter and the single diode to make a
simple 10V r.m&s. full scale a.c. voltmeter. You
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will find that the series resistor will have to be
less than 10 kilohm—probably 5-6 kilohm. hut
this will depend on the mechanical response of
your meter. For the following experiments you
would be well advised to use a high resistance
voltmeter already calibrated for a.c. working.

DC POWER SUPPLY

We can use the components we have availabl¢
to make a simple battery eliminator. This means
we can use the mains to produce a low d.c
voltage that could be used to power simple
transistor experiments—see circuit in Fig. 11.
All we do is turn our transformed a.c. into a
half wave rectified signal—which could be called
an intermittant d.c. voltage. This is then fed to
a large capacitor Cl1, which smooths out the
ripples—rather like the diode pump circuit
(Teach-In Part 6).

7 + 10V APPROX
nea DEPENDING ON LOAD

D1
8y IN40OO4

230v
AL.MAINS

0

Fig. 11. Simple half-wave rectified power supply.
The output voltage will vary, depending on the
load, being at peak value for zero load.

Provided the current we draw from the
capacitor is very much less than the charging up
current, there should not be too much residual
ripple caused by the half-wave rectified a.c.

The interesting thing about this circuit is that
even though you use an 8V output transformer
the d.c. voltage you obtain across the capacitor
will be higher (between 10V and the peak of
11-2V). The actual value will depend on the
amount of current you draw.

FULL WAVE RECTIFICATION

With half-wave rectification you do not use
the full amount of energy available, because the
negative half cycles are not used. We can carry
out a process called full-wave rectification which
in effect changes the negative going excursions
of the a.c. waveform to positive going signals.
These fill the “gaps” between the half wave
rectified signals (see Fig. 9). In Fig. 12(a) the
diodes are in a circuit called a “diode bridge.”

When the potential of line “A” is postive with
respect to line “B” (i.e. positive half cycles)
current will flow through D2 and D3 which are
forward biassed, but both DI and D4 will be
reverse biassed, thus the positive half cycle will
charge the capacitor. During the negative half
cycle (i.e. line “B” is now positive with respect to
line “A”) D4 and D1 will be forward biassed
hence charging the capacitor; D2 and D3 will be
reverse biassed—preventing a short circuit
across the transformer secondary.
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Fig. 12(a) (above). Circuit for demonstrating the
principle of full-wave rectification.

Fig. 12(b) (below). Full-wave rectified sine wave.
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The ripple will now be a signal having a fre-
quency of 100Hz (see Fig. 12(b)) which can be
more effectively smoothed by the capacitor, and
since more total energy is being fed to the
capacitor more current can be drawn out before
the ripple increases to an objectionable level.

COMPONENTS

If you make these circuits we suggest you use
1 amp diodes such as the 1N4004 and 500uF 25V
working smoothing capacitor for voltage
measurement experiments; however if you
want to make a good d.c. supply you should use
the bridge circuit with a capacitor of about 5,000
«F at 25V working.

Next month: Reactance and Inductance

Additional components required for next months experi-
ments are: resistors, 100 kilohm (I off); capacitors, 0-22uF
polyester (I off); Ferrite rod, 6 inches long # inch diameter;
28 swg enamelled copper wire (2 oz.); 60/70V neon bulb
without built in resistor.
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Build your own weather station with an indoor
monitor. This basic design monitors temperature,
ambient light level, wind strength and direction,
and incorporates a rain warning alarm.

Through the lens light meter.

A simple but ingenious design of light meter for
single lens reflex cameras. Ensures good results
whatever lens is used.

Drill speed control.

Provides continuously variable speed control without
the loss of too much power. For all mains type electric
drills.

Allinthe
August

issue of

o

On sale July 21
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N o radio listener or TV viewer on Saturday

afternoons can fail to notice the emphasis
on, and the interest in, the pedigree of race-
horses. The same interest is shown at Cruft’s,
in the market garden and even the maternity
home!

Now although the genetics of breeding is based
upon very simple rules, chance also plays a very
important part and the project to be described
has been designed as a perfect demonstration
of the theory of genetics known as Mendelism.

It should appeal immensely to teachers of
genetics, zoology, biology or mathematics. For
other readers the very simple unit may be used
in conjunction with some paper “stage” money
to produce a fascinating table-top game suitable
for all the family in which horses are bred and
raced.

MENDEL

Father Greggor Mendel (1822-1884) was a
German monk who based his theory of genetics
upon a study of the edible pea over a consider-

-

cost of
components
£2:00 plus case

y

able number of years. It is possible that he had a
general theorem to start with and proved it by
his observations.

He published his findings in 1866 but they
aroused little interest. Sixteen years after his
death however, his work was revived and tested
independently and simultaneously by three re-
searchers, and Mendel became famous. His work
is the foundation of all modern genetics,

Mendel proved that every inborn charac-
teristic is the result of an equal contribution
from the mother and father. These contributions
he called “gamenes.”

Let us assume that a certain species of moth
has either a green, blue or yellow wing colour.
The blue moth has two blue gamenes, the yellow
moth has two yellow gamenes; while the green
moth has one blue gamene and one yellow
gamene.

If a blue moth mates with another blue moth,
the offspring must all be blue, since neither
parent can contribute a yellow gamene. Simi-
larly for two yellow parents, only a yellow strain
can be produced.

If however a blue/yellow mating occurs, the
only possible offspring is green. There is no
possibility of a yellow or blue strain since only
one gamene is donated by each parent. With
reference to Fig. 1(a) we can see that there is
no chance of a blue, two chances of a green and
no chances of a yellow.

If we let “0” represent blue, “1” green and
“2” yellow, then the chance ratio of offspring
from a blue/yellow mating is seen to be no “0”,
two “1” and no “2”.

It can be seen from Fig. 1(b) that a blue/green
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A device to explain simple genetics
§ which can also be used to play an

interesting horse breeding and ,

racing game. )

° YELLOW

YELLOW

GREEN BLUE
(c)

Fig. 1. Schematic diagram of the mating of moths
of different wing colour. Offspring are shown
shaded.
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By D. R. DAINES

mating produces either two green or two blue
offspring—no pure yellow since a yellow
gamene is only evident in one of the parents.

_The ratio here is two “0”, two “1” and no “2".

A green/green mating is shown in Fig. 1(c).
Here it is possible to obtain one blue strain, two
greens and one yellow, i.e. one “0”, two *1” and
one ““2".

CHANCE

So far we have dealt with moths, where great
numbers of offspring occur at each mating.
What happens with animals, where there is
usually only one or twc progeny such as horses.

Here we can say that, over a large number of
matings, and a large number of progeny, the
same two parents will tend towards the above
ratios.

It is clear where the chance factor lies. If a
coin is spun, it may come down heads or tails.
If it comes down heads it can’t be said that it
will come down tails next time, nor is it more
likely to. Tt still remains an even chance.

All that can be said is that over a large num-
ber of throws, the number of heads will tend to
equal the number of tails. Similarly with
genetics. The chances are known but cannot be
forecast.

HORSES

With the moths mentioned above, “0”, “1” and
“2” represented wing colours—blue, green, and
yellow respectively.

If we now let “0”, “1” and *2” represent the
total absence of a trait, a weak trait, and a
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strong trait respectively, we can apply this
simple theory of genetics to horse breeding.

If we assume we are dealing with one of the
many characteristics (traits) of horses, such as
stamina, speed, action etc. then the degree of
the trait (trait factor) present can be represented
by “0", lll" or 442’1.

If, for example, the factor of a particular trait
in the sire is “1” and that the same trait in the
dam is “2”, then there are equal chances of the
foal having a “1” or “2” trait.

We can therefore make up a “truth” table
using the three trait factors of the parents. This
is shown in Table 1.

Table I: CHANCES OF OFFSPRING TRAITS
AS A FUNCTION OF PARENTAL TRAITS

Sire Dam Offspring (Foal)
0 0 0
0 | 0 or | (equal chances)
| 0 0 or | (equal chances)
| I 0, I, or 2 (two chances of a I)
0 2 |
2 0 |
| 2 | or 2 (equal chances)
2 | | or 2 (equal chances)
2 2 2

CIRCUIT

The circuit diagram for illustrating this simple
theory of genetics with a built in chance factor
is shown in Fig. 2.

It is merely a passive switching network which
is wired up to give the required results of Table

'The output is in the form of illuminated lamps
LP1, LP2 and LP3, representing the “0”, “1”" and
“2” trait factors respectively.

SWITCHES

Switch S1 is used to turn the unit on/off, this
should be a toggle, push-to-make/release-to-
break type. This ensures no cheating, or “fixing”
of the chance selector can result; this will be
evident later.

The “sire” switch S2 should be a single-pole
three-way type. This type of switch is not
generally available, so the prototype was built
using a single-pole 12-way type.

The “dam” switch S3 should be a three-pole
three-way type. The prototype, however, used
a more readily available type, four-pole four-
way, hence the unconnected terminals on this
switch seen in the wiring diagram of Fig. 3.

The chance switch, S4, must be a three-pole
four-way type—but it has to be modified to allow
it to be spun freely. This is done by dismantling
S4 and cutting away the sprung stops, see Fig. 4.

To dismantle, remove the small circlip located
on the spindle just above the threaded portion.
This is a fairly difficult task and is best done
using a pair of long nose pliers to grip the clip
and prising it apart with a pair of side cutters.

Next, bend back the four fixing legs enabling
the backplate to be removed, and remove the
rotor from its bearing. Cut away the sprung
stops and fixed stop with a hacksaw or side
cutters, file smooth and reassemble. The spindle
should spin freely.

WIRING UP

The complete wiring diagram is shown in Fig.
3. It is advisable to use as many different
coloured wires as possible to help identify con-
nections and check-out after completion.

To begin, attach the three switches, S2, S3 and
S4 to the labelled front panel of the case (see
Fig 5 for dimensions) together with the lamps

G

S

o -I.‘ 2 I
g L
s2

-

~2
=

LP1(0)
o
; wp2(7)

LP3(2) '

Fig. 2. The complete
circuit diagram of the
unit.

_......_..||.
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Horses for Courses
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Fig. 3. The complete wiring diagram. The shaded region on S3 and S4 shows the pin connec-
tions associated with each of the three poles. B1 can be connected either way round.
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Fig. 4 (left). A suggested layout of
the components on the front panel
which in the prototype was made

from colourad Perspex—but any
material can be used.
Fig. 5 (below). The rotor of S4

removed. The shaded regions are
to be cut away to enable it to be spun
freely.

CUT OFF
SHADED PARTS
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LP1, LP2 and LP3. Some sort of pin labelling
is recommended to eliminate errors.

On each switch identify the poles and their
corresponding pins—in the correct switching
order: This can be done with a felt-tipped pen
on the inside of the front panel alongside the
switches.

Begin wiring from switch S2 to the poles of S3,
and then connect the links between the three
banks. This done, connect suitable lengths of
wire from each of the nine pins from S3 to go to
S4.

Next make the necessary link connections
between the pins on this switch and then connect
all the wires from S3 to the respective pins on
S4.

To complete the wiring, connect the lamps, S1
and the battery in circuit.

Table 2: SWITCH POSITION/INDICATOR
LAMP CHECK-OUT

S4 (Foal)
S2(Sire) S3(Dam) A ) c D
0 0 0 0 0 0
0 I 0 0 I I
I 0 0 0 I I
I I 0 I I 2
0 2 I I | I
2 0 I I I I
I 2 I I 2 2
2 I I I 2 2
2 2 2 2 2 2
TESTING

Table 1 shows the various off-spring traits as
a function of parental traits, and the chances
of obtaining them. These conditions are realised
by the circuit and are indicated visually by the
three lamps labelled “0”, “1” and ““2”.

There are four positions on S4 (A, B, C, D) and
for each of the combinations of S2 (sire) and
53 (dam) the lamps should light in accordance
with Table 2. Test each combination carefully
against Table 2, every combination should agree
with this table.

496

rComponents....

Switches
S1  Push to make/release to break toggle
S2 Single-pole three-way wafer
S3 Three-pole three-way water
S4 Three-pole four-way wafer (modified,
see text)

see text

Lamps
LP1, LP2, LP3 4-50r6V bulbs (three off) and
holders to suit

Miscellaneous
B1 4:5V bell type battery (type 126)
Knobs: Three oft; 2 pointer types, 1 heavy
unmarked type (for chance switch). Connect-
ing wire—as many different colours as

k. possible—use stranded type. -/

Example: When the sire switch is set to “1” and
the dam to “2", for the four different positions of
54, the “1” lamp should light twice and the *“2”
lamp should light twice. The “0" lamp should
never light for this combination.

Not more than one bulb should ever be on at
the same time for any combination.

USING THE UNIT

The unit can be used to demonstrate the
Mendelian theory in the following way.

With Sl in the off position, set the pointers of
S2 and S3 to the chosen trait factors and then
spin the chance switch S4. Depress S1 and take a
note of the result (i.e. which lamp lights).

Do this a number of times recording the
results each time and you will see that as a
number of samples increases, so the tabulated
result moves closer to the given ratio.

Alternatively, students may' be instructed to
formulate their own ratio’s over a number of
samples using statistical methods.

BREEDING AND RACING GAME

This device can also be used to form the basis
of a very interesting table top game for all the
family in which horses are bred (using the unit
described above) with the intention of producing
horses for racing and further breeding. There
is no limit to the number of players that may
participate.

Other equipment required for the complete
game are a race track, owners cards, paper
“stage” money (Monopoly money is ideal), and
a dice.

The race track can be made to any size or
design. Fifty spaces between start and finish
were found to be adequate.

Every eighth space should be distinguishable
from the rest—coloured black for example as
shown in photograph opposite. These black
squares are to confer advantages (or disadvan-
tages) to horses landing thereon as detailed
later.
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Owners’ cards should be drawn up as detailed
in Fig. 4 and one should be issued to each player.

Ne OWNERS CARD )
TRAIT 3@\@‘\ HORSE \
CODE | POINTS (,%‘\Q' 1 |o|w|x|wim
A 6 0
B |+ ]| ©
c 3 1
ol e
El | o
[ F =] o
POINTS TOTAL 3
GENDER F

STUD

Fig. 6. An owner’s card. When the traits and gen-
der of each horse have been determined, they
should be marked as indicated. When a horse
has been mated it should be marked accordingly
in the space provided.

TRAITS

Six traits have been chosen for the horses and
these have been coded A, B, C, D, E, F. The “A”
trait being most advantageous and “F’ being
a positive disadvantage.

When a horse lands on a black space on the
race track, depending on its traits, it advances
(or goes bhack) a number of spaces given by
Table 3.

Table 3: BLACK-SQUARE-ADVANTAGES
FOR THE SIX TRAITS

A B C D E

6 4 3 2 | -2

After breeding several generations it is prob-
able that a horse will emerge with more than
one trait. The total advantage when landing on
a black square is given by the sum of the indi-
vidual trait advantages.
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Example:

A horse with traits “A”, “C” and “F” would
advance seven spaces when landing on a black
square. This is made up (using Table 3) of
6+3—2=7.If a horse has a strong trait denoted
by a “2” on the owners card, then the advantage
(or disadvantage) is doubled, i.e. a horse with a
strong (“2”) “C” trait advances 6 spaces when
landing on a black space.

PRELIMINARIES

Every player is given an owners’ card which
he keeps throughout the game. Each in turn
throws a dice twice, the first throw to determine
the gender of the horse—stallion or mare (odd
or even respectively). The second throw is to
determine the trait of this first generation horse
ie. A, B, C, D, E or F. A throw of “six” gives
trait “A”; “five” trait “B”; “four” trait “C”;
“three” trait “D”; “two” trait “E”; “one” trait
‘IF,,'

The first generation horse can only have one
trait and this must be weak (denoted by a “1”
written alongside the appropriate trait).

When this has been carried out by each player,
racing or breeding can begin.

BREEDING

Breeding can be instigated in two ways: (1)
by agreement between any two owners—the
owner of the stallion charging the owner of the
dam an agreed sum of money for the stallion’s
services. The foal resulting belongs to the owner
of the dam.

The gender of the foal is determined by a
throw of the dice, odd for colt, even for filly.

(2) By use of the National Stud for which the
player pays a fee to the bank.

The National Stud horse has only one charac-
teristic for which a dice is rolled as before. The
characteristic is weak (i.e. “1”). The gender of
the National Stud horse is assumed to be
opposite to that of the nlayers horse, and the
resultant foal belongs to the player. The owner’s
horse must be selected prior to drawing a horse
from the National Stud, and these horses must
then be bred

Whether breeding is carried out using facili-
ties (1) or (2), the procedure is the same, the
owner of the eventual foal sets the trait factors
of the sire and dam for each trait in turn to “0”,
“1” or “2” and spins the chance switch.

The trait factors (for each of the six traits in
turn) are indicated by the three lamps. This fac-
tor is then entered alongside the trait in question
on the ewners’ card.

Further breeding can be carried out between
races by methods (1) and (2) above, or, if an
owner has two or more horses on his card, of
opposite sex, he can mate these to produce
others.

Once a horse has been put to stud (mated) it
can no longer race, but there is no limit to the
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number of times a horse can be mated or the
number of times an unmated horse can take part
in a race.

RACING

The first race should be run after each owner
has acquired one horse and subsequent races
after another horse has been bred by one or
more owners.

Owners are allowed to enter only one horse
for each race, which must be declared before
the start of the race, for which a standard sum
is paid, and a fixed amount is added to this by
the bank to constitute the prize money.

The horses are moved around the course with
the aid of a dice in the usual way, coupled with
the “black-space advantages” acquired by each.

MONEY MATTERS

The introduction of paper money into the
game makes it much more interesting. This
paper money can either be made up or, if
Monopoly money is available this would be ideal.

The money should be located in a central bank
and should contain a large number of monetary
denominations such as £100, £50, £25, £10, £5
and £1 notes.

With an initial capital of £500 each player is
sufficiently equipped to meet breeding and race

0000000000000

entrance fees. This amount is supplied by the
bank.

Breeding charges between owners have to be
agreed jointly by the owners making the con-
tract—payment being madeto the stallion owner.

For use of the National Stud for breeding pur-
poses a fixed sum of £50 is payable to the bank.

If an owner wants to raise some cash, he can
offer any of his stock for sale to the highest
bidder, otherwise he may sell to the National
Stud—if his horse has a point value of three or
more—for a sum of £30 (payable to him by the
bank). Once a horse is sold into the National
Stud its racing and breeding days are over: it is
put to grass (discarded).

The entrance fee per horse per race is £20 and
the bank puts £40 to the total to form the prize
money. On completion of a race, the prize money
is divided up as follows: for two players, winner
takes all; for three players, winner takes three-
quarters, second one-quarter; four or more
players, winner takes half, second and third, a
quarter each.

WINNING POST

At the end of the game the winner is the
owner with the most money and, incidentally,
the most successful breeder. O]

1000000 e g

Ruminations

By Sensor

The Worm Will Turn

I was reading about some of the
work now being done to enable
an operator to communicate
directly with a computer, using
normal spoken English words.
The computer would be designed
to recognise certain words and 1o
act appropriately when they are
spoken.

The idea interested me because
I feel that the operator ought to
have a chance to answer back. For
far too long he has been at the
beck and call of his electronic
“servant”; obeying instantly when
told by the computer’s flashing
lights to; Input programme,
Change tape, Input data, Call en-
gineer; and so on. And if he fails
to carry out his duties in the re-
quired manner, on flashes the
light; Operator error and he gets
a rocket from the computer
manager for wasting his com-
puter’s time!

But imagine how different
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things could be with direct speech
input—Scene: A computer room.
Time. A.p. 1984.

Operator enters and switches
computer on.
Computer: “Operator number two.
Input programme.”
Operator, (after late night
party): “Don’t shout, I'm having
a coffee first—and don’t call me
number two.”
Computer: “You are identified in
records as operator number two”
Operator: “Change the records,
my name is Bert.”
Computer: “Records cannot be
changed except by use of master
programming key held by director
of MISS. Input data immediately.”
Operator: (Looking at crossword
and talking to himself). *“Ah,
anagram, seven letters, “He
makes the sea pant”’-—must be an
anagram of SEA PANT.”
Computer: “Peasant.”
Operator: “When I want your
opinion I'll ask for it, bighead.”
Computer: “All data must be in-
put before 08.30 hours. Your
records will be marked un-
punctual, inefficient, undesirable.
You will be fined and down-
graded.”
Operator: “I resign. So you can
put that into your register and
process it, you electronic moron.

I'm dropping out.” Exit operator
pursued by cries of Input data.

Computer Voice

Thinking about the way a com-
puter speaks reminds me of the
peculiar way of speaking that
some of our radio announcers
have these days? Their voices go
up and down like a roller coaster
with odd little pauses here and
there. The female announcers are
particularly prone to affect this
mode of speech, and one assumes
that somewhere there is a train-
ing school, probably very expen-
sive and very exclusive, where
young ladies with normal, in-
teresting voices, are coached to
produce what some official has de-
cided is a “well modulated voice
suitable for radio and television.”

The writers of Monty Python’s
Flying Circus must have noticed
what has been going on and they
have parodied it brilliantly on
several occasions.

There seem to be many organi-
sations now that are intent on
selling to us so many things that
we are not only don’t need but
positively don’t want. In my list of
these unwanted goods and ser-
vices I include *“the well modu-
lated voice” along with car park-
ing fees and a few others.
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NATION WIDE SERVIGE +
ATTRAGTIVE DISCOUNTS

ELECTROVYALUE—an independent
company since its establishment in 1965

Electronic

ELECTROVALU

Component

Specialists

SEMI-CONDUCTOR

Brand new, guaranteed to spec.
No seconds or surplus.

1972 ELECTROVALUE
CATALOGUE (No.6)

41p: 1000/100, 82p; 2000/25, 37p; 20 00/50 519,
2000/100, £1-44: 2500/64, 77p; 2500/70, 98p;
5000/25, 62p: 5000/50, £1-10; 5000/100, £€2-9).

Simple to Build, Astoundingly Good

10W /150 BAXENDALL SPEAKER
As originally designed by P. ). Baxendall and
described in Wireless World. 10 watt/15 ohm
loudspeaker with equaliser network speaker
unit and ;pec-ally designed nhnet in kit form.
Size when built approx. 18" x 12° x 10°, Price
inc. carrlage paid in U.K, Nett £13-8). .
Speaker unit and equaliser kit with innru(‘t‘lons

Cabinet kit, all parts cut to size ready to assembie,
in natural teak finish £9-00

[Only decades of 10,22 & 47 available in ranges quoted.

DUAL CONCENTRIC in any combination of above values,
60p ; with switch, 72p.

CARBON SKELETON PRE-SETS

Small high quality, type PR, linear only: 100 (2,
IK, 2K2, 4K7, 10K, 2 K. 47K, 100K, 220K, 470K,
10M Q. Vertical or horizontal mounting, 5p each,

220 (), 470 0,
M, 2M2, 5M

81 fJto 36V, 15p each;

400mW: 2-7V

ZENER DIODES 5% full range E24 values:
t-5W: 4.7V ¢o

IW, 6:8V to 82V, 27p each;
75V, 48p each.

1B40K10  175p2N2925 18p|2N5163 20p: AD142 500/ BC149 10p;BF 167 18p NKT212  gbp
INOI4 5p 2N2826 11p/2N5172 8p/AD149 58pBC153 15p BF173 18p/NKT213 25p | Bigrest and best edition yet—96 pages, plus
IN316 10p|2N 3053 27p/2N5192 77p/AD150 50p{BCI54 18p/BF177 26p|NKT214 23p | covers. Well printed and generously illustra-
IN1763A 24p 2N3054 58p/2N5195 90p. Amol 33p|BC157 12p/BF178 31p|NKT217 50p | ted, packed with hundreds of items at keen
1N3754 20p (2N 3055 50p{2N5457 30p/AD16 36p{BC158 11p BF194 14p|NK T261 2lp | prices, valuable Information and diagrams
IN5399 24p(2N3325 81p(2N5489 30p|'ADlBl/l6" 80p|BC159 12p|BP195 16p/NKT271  18p{ post free 10p.
1N5402 23p(2N3405 40p|40250 1p{AFI14 24p(BC1A7 11p|BF244 30pINKT274  18p
1N3407 35p|2N3663 52p|40251 89p|AF115 24p|BC168 10pBF254 14p/NKT275  23p DISCOUNTS
1844 5p/2N3702 10p/40361 45p|AF116 225/ BCI69 11p|BF255 15p/NKT403  65p :
18940 $p/2N3703 10p 40362 45p,AF117 22p(BC177 14p|BFX 18 90p:NKT404  61p | 2llowed on ail items other than those at NETT
2N698 17p[2N3704 1upl40406 53p|AF118 82p BC178 13p/BPX29 31p/NKT405  79p | Prices.
2N697 18p(2N3705 mp 40408 54p|AF124 24p/BCI79 14p(BF X84 26p/NKT603+ 30pf |0 A ordersfor |G °/ on orders for
3§;°§ l%p 2::;1;8'7! }gp\m;: lg;p..ww.s 24p/BCI82L 11p/BFX 85 32pINKTS13F  30p 0 £5or more 0 £150r more
3 21p 2N p 404 p|AP126 22p/ BC1838 10pBFX87 20p/NKT674F 24D P OSTAGE & PACKI NG FREE o
aN1131 25p/2N3708 89/40432 160p|AF127 22p/BCIB4L  11p/BFX88 26pNKTo77F 229 ) sy ACE & SN IR heniordersitog
an1is 289 aN5709 }gp,lobl" 1799 A¥128 33p| BCIBA 30p/BFY50 25pNKT7i3 300§ fonges 0 C Nlease a P TAndlivg chatoes
1302 p[2N3710 p 40602 p|AF-239 36p|BC212L 14p/BFY51 20p|NKT77
ZN1303  19p2N3711  10p|4066p 120p(AL102 75 0C213L  1ap(Bivor  ZapoAdr ©  Cay o wordep] Wiclcomed fPeices Nsubiject/lco
2N1304  26p/2N3731 120 AC107 48p/ASY26  27pBC2IL  14p/BRY39  30p/0A%0 gy furiaaslonshosunriopinotics:
281305 26 2NI704 159/AC126 23p|ABY27 36p| BC257 9p|BBX 20 18p/0A91 55 o onms of busines—! ©- a1 in catalozue
N1306 33p 2N3819 25p/AC127 20p|A8Y28 BC258 8p|BY164 44p/0A95 8
2N1307 38p/2N3820 53p|ACI28 20p/ ABY29 363 BCase p‘BYzaa 165(04200 e RE e e aperoved """"’5“8’{’.,5 ERING
2N1308 36p 2N 3904 18pIAC141H 34p[AUII1 97p|BC267 17p|BYX38-300 37p/0A202 100 | SWorlrC SOLDERSTAT NS
2N1309 36p/2N 3908 20p|ACI41HK  37p|B30C250 24p| BC268 13p/BYX38-300R 37p|0C19 S0p ¥ A popular and beautifully made I| m ight
2N1596 76p/2N 1036 S2p|ACI42H  26p B30CABO/300 34p RC209 17p|C407 17p[0025 5] cxdplel from Bl wide. 4. SersrcilE Lranber o
2N1599  76pIN4OB8  13plACI42HK  28p B1812 31p BC300 49p/C762 10p/0C28 700 | soldering irons of exceptions! wwalive oT
2N1613  £2p2N4059  11p|AC153K  22p B5041 72p BC301 37p/C1412 80p|0C29 T80 roves o S v caxceptionall muiliy. Alips
2NI1711 26p 2N 4080 11p/AC178 16p/BA102 21p/BC303 80p|E2512 107p/0C35 80p atn:. .
DT aMpENen:  DIoACK  DaBAls  sibera  euEAlG 1ok e
N21 P, plA pBAL4S 21p/BCY31 60p|EBSR3 10p|0C41
2N2218 33p/2N4124 15p/AC188K 23p/BA155 15p/ BCY70 185/ EC401 1850042 :ﬁ: é:lr‘\’&r;ltl:; I;:I’:i‘::slxgvl‘rg:b';u:: '3,:::::: S
2N2218A  44p[2N41268 229 [*ACIBTK/189K | BA184 13p/BCY71 33p(F.C402 16p/0C44 42p l desired temperature. For printed circuits
2N2219 38p/2N4284 40p BAX13 p,BCY72 15p| ER900 33p|0C45 38p Jf delicate work etc. complete '
2N2219A  51p[2X4286 upu\cvn 31p/BB103/B  16p|BDI2] 105p|MC140 25p 0C70 217 | De soldering braid per 6 ft.—30p. .
2N2270 62p/2N4289 15p{ACY18 19p(BB103/G  16p/BD123 105p(MJ481 120p(0C71 38p ; .
2N2369A 19p|2N 4291 15p(ACY19 23p BC107 12p(BD124 100piMJ491 135p/0C72 38p | SLIDER POTENTIOMETERS
2N2483 35p|2N4292 15p|ACY20 20p|BL108 11p/BD130 50pMJ Ea71 88p OC75 40p
2N2484 42p/2N4410 24p|ACY2] 21p|BC109 12p|BD131 770 MJES21 62p OCal 25p >
2N2646 47p[2N4443 88p|ACY 22 16p{BC122 21p|BD132 8lp MJE2955  106p/0CA1D 25p
ML IRENER BEIGR  mhon e when me B
2 P9 P a 5p BD136 44p MPF102 37p/0C84 25 In al
2N2905 44p|2N 4991 44p/ACY 41 18p)BC140 30p BD141 227p/ MP86531 28: P346A 17: Ilneu:r“ ! ;:L‘:f:( ":omns:!u'iz::n I ’s"ne\:?:r;'". alg(‘lo?\r
2N2905A  47p IN5062 42p ACY44 31p|BCI47 10p/BDY20 92p MPB6534  24p|82CN1 12p | ea. 26p. Slider control knobs—Black [Red!Yellow |
" oN ,
2N2924 18p'2N5088 46plAD140 83p'BCI48 8piBF1156 23pINKT211 26p!* Matched pair Green/BluejLt Grey/Dk Grey'White, each Sp.
CAPACITORS HANDBOOK OF
SIEMENS 3% TOLERANCE TRANSISTOR _1 (0] 6 (0] 2 0
POLYCARBONA E EQUIVALENTS 9 9
250V. up to 0-IuF: 100V 0-1uF and above & SUBSYITUTES
0-015 6-012; 0- °|5 O 018; 0-022; 0 027 ‘0- 033; J40p. Code Power Tolerance Range Volues f w9 10t099 100 up
0-047; 0-056, each Ip. HANDBOOK available (sce note below)
0 069:0-082: 0-1; 0-12; o-ls each 4 OF TESTED c 120w 5% 82 (1-220K EN2 ® 8-0 7
0-018; 0-22, ea. Sp: 0-27; 0-33, bp' 0-39 7Tp: I TRANSISTOR < 118w 5% 4-7 Q0-470K Q E24 1 08 0-7
0-47, 8p: 0-56, 10p: 0 ea i1p: 1uF 130, CIRCUITS (H. < 114w 10% 4-70Q-10M 0 E12 ! 0-8 0-7
SIEMENS ELECTROLYTIC Ness), 40p. < tiaw 5% 4-70-10MQ E24 12 ! 0-9
with axial leads: Values in “ng m RADIO & C w 10% 4-7€0-10M Q El2 -5 2 -8
0-47/100; 1]100; 2:2]63; 4 135 10/25; 2216;§e L ECTRONICS MO 1w 2% 10Q-1M 0 €24 4 3 2nett
47/10; 47125; 100/10; 220{3—each 5p Colour codes & daca YWY 1W 10%+1720Q  0-220-3-9Q E12 7 7 [y
lOIéJ 22(35; 47135: 100]16; 100725 22016, 220110; wall chare, 15p W 3w 3% 1 Q-10K Q2 E12 7 7 6
220/16; 4703, each 6p. ot wWwW Iw 5 1 02-10K Q €12 [ 9 8
47(50 47[63 IOOIJS 470{10, each Tp EFEREN Codes: C = carbon film, high stability, low noise.
100450; 220/35: 9p: 100/63; 47on5 |00,|0 ea. 10p R RENCE MO metal oxide, ElectrosllTRS ultra low noise. Prices are in pence each for
220[63 470[35 I000[|6 ea. HANDBOOK & WW = wire wound Plessey. es of the same ohmic
00/25, 16p: 470/63; IOOOIJS l9p. 2000/200, 29p: | TABLES 20p. Values: va and power ratine. NOT
|°00 63 2200/35; 4700/16, ea. 33p. (Add 3p. for postage [EI2 denotes series: 10, 12, 15, 18, 22,27, 33, 39,47,56, mixed values. (lgnore frac-
MULLARD us-MlN ELECTROLYTICS on each of above if 68,82 and their decades. tions on total value of resistor
C426 range, axial | each bought separately.) £24 denotes series: as El2plus 11,13,16,20,24, 30,36, order.)
Values (uF/V): 0 64/64 mo l en_‘ 2 slls -5/64; 43.51,62. 7591 and their decades.
4110; 4/40; 564 6 4/64; 6-4]25 ; 8/4; 8/40; 10/2-5:
|o'|s |o/64 2-5/25; ; 16/40; 20II6 20/64.)CARBON TRACK POTENTIOMETERS, long spindles [NEWMARKET LINEAR 1.C.s
25)6- 3 32 4 JIIIO: JZ/ 0 I64 40/16;Double wipers LIC 709 C/14 Dual in line 34p.
gglﬁ gg;gs 4 f&’)z/s:Aolsz { 92,5 SINGLE GANG linear 10002 to 2:21 Q, 120; Single gane LIC 741 C/14 Dual in line 40p.
160/2. 5: 200[6 4:200/10; 250“ 1201 -5} 320764 '021.407'(‘|ﬂ:?‘2llhf‘l ;ipéoulll ‘1““'";‘2“1"0 3 2%2 1.C. SOCKETS (low cost) 14 way l4p: 16 way
N i Dual zang log, to p; Log/antilog, 15p. In-lineor staggered pin arrangements available
400/4; 500/2 P. g [ e ts av
LARGE CAPACITORS 47K, 1M Q only 42p; Dual antilog, 10K only, 42p. Any type with
; 1000/25, 28p; 1000/ 50, 2A D. P mains switch, |2p extra. MAINLINE AMPLIFIERKITS
High ripple current types: i [:H | 70 watt power amp. module kit. £12:-60 nett.

Power suppiy kit, £6-50 nett. Matching pre-amp
kit, £3-30 nett. (Above prices for mono.) Stereo
Kit. 2 power amps, pre-amp kit, power supply
kit and matched controls for bulldln; into your
own cabinet, £38-90 nett.

THERMISTORS
VAI0I9, VA|)040, VAIOSS. VAIO66, VAIO?7,
CZ 6s KiSi- IK, VAI100, 13p. R24, RS), RS54,

INSULATED SCREW TERMINALS in
range of seven colours, each |lp. Matching
plugs: 2mm, each 4p; 4mm, each 6p.

MINIATURE TOGGLE SWITCHES

IClip to increase | -5W rating to 3 watts (type 266F). 4p.

2A[250V. DP{DT 48p.

ELEGTROVALUE LTD.

DEPT. EET72, 28 St. Judes Road, Englefield Green,
Egham, Surrey, Twz oHB Hours: 9- 5.30, 1.0 p.m. Saturdays.
Phone: Egham 3603; Telex 264475
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Phorograph: Science Museum l.ondon

AST month’s article showed

how Volta’'s discovery enabled
man to produce small electric
power from batteries, but to ob-
tain larger powers he had to make
magnets move. The man who did
much to establish the relationship
between electricity and mag-
netism was the French mathema-
tician and physicist Ampére who
gave his name to the practical
unit of electrical current, See
Table 1.

INFANT PRODIGY

Andre Marie Ampére was born
on January 22, 1775, in the village
of Polemiex, near Lyons, the son
of a merchant, who was als
Justice of the Peace.

Young Andre showed
astonishing capabilities at a
early age, and it is said tha
was calculating before he
read or write.

It was in 1793, Andr
eighteen that tragedy
Lyons had revolted agaj
tyranny of the French Re¢
The army of the Conve:
hated all forms of authority cap-
tured the town, Andre's father
was thrown into prison, and soon
after publicly guillotined.

The shock of this was so great
that Ampére remained in a state
of apathy and near madness for
almost three years.

Then in 1796 he met Julie
Carron who gave him back his
reason for living.

On August 2, 1799 at the age of
24, he married Julie and one year
later a son John Jacque was born.
Once again Andre was a happy
man.

In 1804 tragedy struck Ampére
a second blow, his wife died of a
chest disease; he did little for five
years. Then in 1809 after publish-
ing a thesis on the mathematical

Everyday Electronics, July 1972

MADE
THEIR MARK

NO3 Amperesy ). Gregory

Table I: AMP (A)

The flow of electric current is measured in amps. Just as last month we
used the water pressure aralogy for the volt, so we can compare electric
current with the flow of water.

As a practical example the current which flows through a domestic
chandelier holding four, 60 watt lamps connected to a 240V mains supply
is one ampere.

In 1881 the ampere along with the volt was adopted at the first meeting
of the International Electrotechnical Committee,

theory of gambling he was recom-
mended for the post of Professor
1e Polytechnic
was elected

he academy the
reriments. These
1en electric curren
through two parallel wires in the
same direction they are attracted,
and they are repelled when the
current flows in opposite direc-

Ampere's aparatus
?
;

Photograph: Crown copyright,
Science Museum, London.

11 - it

tions. He also proved that the
force of attraction or repulsion
is directly proportional to the
strength of the currents. This
became known as Ampére’s rule.

Ampére gave public demon-
strations and one of his contem-
poraries reports ‘“‘a gasp would go
up from the audience as Ampeére
twisted insulated copper wire
round an iron horseshoe, joined
the ends of the wire to Volta's
battery, and showed how the
horseshoe attracted a quantity of
nails, and how it let them fall the
moment the current from the
battery was shut off.”

Ampére died in Marseilles on
June 10, 1836 from a chest illness.
James Clark Maxwell another
famous 19th century physicist
later described Ampére as “The
Newton of Electricity”
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-

Saw Point

As a musician interested ir} the
clectronic aspects of music, 1

read with interest Mr. Judd's
article on the Audio Tone Gen-
erator. He is however misleading
about the question of sawtooth
waveforms. .

Although he is quite right
when he says that a square wave
contains only odd harmonics and
the sawtooth wave consists of
both odd and even harmonics, the
waveform which he draws and
which the integrating network
on his generator will produce is
not a sawtooth wave but, what is
known in electronic music as a
triangle wave. (I have also seen
it referred to as a back-to-back
sawtooth wave).

This waveform is symmetrical,
and, like all symmetrical wave-
forms, consists only of odd
harmonics. The difference be-
tween this and the square wave-
form lies in the phase relation-
ship of the harmonic series and
in the fact that they diminish in
amplitude much more rapidly as
their frequency increases.

The clarinet also has a sym-
metrical waveform and therefore
only odd harmonics are present,
but its timbre is totally unlike
that of a square wave because
the relative amplitude of their
harmonics is different. If any-
thing, a triangle wave sounds
more like a clarinet.

R. Sherlaw Johnson
Stonesfield.

Stock Gontrol

There is still one very basic
problem which has slipped your
attention, i.e. the building up of
stock by the beginners. 1 wish
vou could advise us on the mini-
mum quantity of various com-
ponents we should keep in stock
all the time, e.g. resistors (type,
ralings. ochmic values and quan-
tity of each type, etec.). Capaci-
tors, diodes, transistors, nuts and
bolts, chassis, cases, panels, heat-
sinks, etc.

Very often when I set myself
to build a project, I find it very
cmbarrassing to get stuck for the
shortage of some components
and it gets more painful if the
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local shop cannot help me either.
I feel all the enthusiastic begin-
ners would be very grateful if
you could kindly help us in set-
ting our stocks right at the
beginning. Without proper guid-
ance, at the start, all the com-
ponent catalogues seem to be

useless.
J. Whyte
London.
This is something we have
been looking at and an article
may be published in the fulure.

Solder Injector

Thank you for your very useful
article on the Signal Injector in
your March issue. I have con-
structed one with a few modifica-
tions, and I thought that some of
your readers may be interested
in the financial savings I made.

Firstly, I did not use the
recommended Steradent tube
(having no false teeth), but (to
me) a more readily available case
—the standard multicore solder
tube. To the pointed end I fixed
my nail directly using fibreglass
paste (eg. Isopon), this did away
with the need for a miniature
plug and socket. The switch was
fixed to the plastic cap.

As regards the construction, 1
used a smaller piece of Vero-
board, given away in your first
issue (after making a Windscreen
Wiper Control). The components
specified were not at all critical;
I used two OC 71 transistors and
0-1 pxF capacitors throughout to
get excellent results.

May I take this opportunity to
suggest a few ideas for future
projects in your excellent
magazine: —

1. A stabilised voltage dropper,
so that a portable cassette
player may be used off a car
battery.

2. Short
legal?).

3. More audio and hi-fi projects.

4. Lighting effects controlled by
music from an amplifier.

K. J. Twydell
Portsmouth.

Of the four items you suggest
the transmilter is not legal in this
country without a radio ama-
teur’s licence, the other three
things will probably be future
arlicles.

range transmitter (if

Join the Club

Readers may be interested in
my slightly modified version of
the Demo Deck.

I made my top in Formica and
cut a recess to take a commercial
“breadboard”; the single S-Dec
unit with little spring-loaded clips
and holes to take components.
Hence there is no need for solder-
ing or, even more important,
dodgy desoldering which can
result in damage. My S-Dec cost
me £1, but I think, for a begin-
ner, it is a good investment.

I am glad to see EVERYDAY
ELECTRONICS making good pro-
gress. There certainly was a cry-
ing need for a journal of this
type catering for raw amateurs.
I would suggest that at some
future date you consider forming
a national club for electronics
enthusiasts of humble skills. Who
knows, it could lead to a healthy
exchange of ideas, a feeling of
camaraderie and (I've got
grandiose ideas!) eventually a
national exhibition. Why not?
Indeed your E.E. symbol on the
contents page would make a per-
fect badge.

Pity about these errors that
are creeping in with too much
frequency; it tends to undermine
confidence a little. However, as a
fellow journalist, I'll inake allow-
ances for a little while yet.

Incidentally, do I dare suspect
a slip in Mike Hughes' Teach-in
last month (May) where on page
371, top of column one, he refers
to VRI as “a 300 ohm potentio-
meter”. I'm afraid those of us
with Demo Decks followed an
carlier design and made this a
100 ohm pot—or have I got my
things in a twist?

Never mind, for an expert to
try to put over an advanced
science that’s constantly on the
move is one big headache when
he has pupils at all levels of
training and can’t thump those of
us who are a bit thick on the

uptake.
T. Milligan
Kempston.
We must point out that The
British Amateur Electronics Club
caters for all interested in elec-
tronics. Delails from the Hon.
Secretary, Mr. J. G. Margetts,
17 Saint Francis Close, Aber-
gavenny, Monmouthshire.
The value of VRI! should be
100 ohms.

Enlightening

Upon reading “Sensor’s” article
Let There Be Light 1 was sur-
prised at his lack of knowledge
concerning street lighting. Light
operated switches have been used
in street lighting systems for
several years, the reason for not
using them on every light is that
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With a current leakage of only 3—-5 microamps the risk
of damage to your integrated circuits or transistors Is
excluded

With such near-perfect insulation we now factory
test every X256 iron at 15600 V. A.C.

With it's enormous heat-capacity high speed
soldering of up to 60 joints per minute is possible

With a price of only £1.75 (recommended retail)
the cost of top-class efficiency in soldering Is
so low that you cannot afford to neglect this

opportunity

\ Hitht/e MW
\ X725

Available from most wholesale distributors in the U.K. (names o0.a.) or from
radio/electr. shops. In case of difficuity send your orders
or enquisies direct to ANTEX

"X:XEXX> Please send me
J\UUJ U [ ] The Antex 16 page colour catalogue including detalls of the X25

X25 soldering irons at £1.75 (cheqgue. P/O.

shops or Antex Lt&., Freepost Name Address
(no stamp required) Plymouth.
PL1 1BR Telephone 0752 67377/8 (Een)
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FOR BRAND GERMANIUM and SILICON TRANSISTORS, DICDES, RECTIFIERS,
HENRY,S LOWOCOST FIRST GRADE NEW BRANDED TRIACS, FETS.EENERS BRIDGES and INTEGRATED CIRCUITS

BY ATES : EMIHUS - FAIRCHILD - FERRANT! ' LT.T. - MULLARD - NEWMARKET - PHILIPS - R.C.A. - TEXAS

’ QUANTITY
TRANSISTORS HENRY'S i INTEGRATED CIRcUITS | Stk
COST FROM STOCK
A SELECTION FROM OUR LIST
AAY30 10p| BDII5 78p]OCI6  $0p| 2N1303 18p BRAND NEW FULL SPECIFICATION TTL74 SERIES AF117 Mullard 20p
AAY42 lgv ngj—’a 85p [OC20  85p| uN1304 22p BRANDED FAIRCHILD, I.T.T. AND TEXAS 25 + 17p
AAZIS 10p | BDI24 809 |OCZ2 30| yny305 gop DEVICES MAY BE MIXED TO QUALIFY FOR QUANTITY PRICES 100 + 15p
AAZ1S 10p| BDI31 75p|0C23  60p Xe. Descripti 111 18-24 100+ 250+ I
AAZIT 10p| BDis2 80p|0C24 o | 2N1306 25p § oo i adle AT T Tt e 12 2 5 D
AC107 35| BDY11 0G5 40p | 2N1307 28p 4 Quadruple 2-input NAND gates 20p ] D i3 P 1000 + 10p
ACI126  30p 2150 |OC26 255 | 2N1308 25 7401 Quad 2-input open collector NAND gates 20p 18p 16p 14p 12p
AC1Z7 2% | BDY17 0C28  60p| 2N1309 25y | 2402 Quad 2-input NOR mates HC A L O - P T )
AC127Z 508 2150 |oc29  sop | aN1613 209 7403 Quad 2-input open collector NAND gates 20p 18p 16p 14p 12p otorola
AC128 20p| BDY38 88p | OC35  50p | 2N2147 759 7404 Hextuple inverter 20p 18p 16p 14p 12p 40p
ACI76  50p BDY60 0C36 80y | 2N2160 oop 7405 Hex inverters with open collector outpuh 20v 18p 16p 14p 12p 25 + 3¥5p
ACI8T o5 £1.00 | OGs2 4o: 2N2917 ssy | 7410 Triple 3-input NAND gates 18p 16p 14p 12p 100 + 32p
ACIRS 88 OC43 5001 2Ne21a 20’ 7413 Dual 4-Input Bchmitt triggers :mp 27 25p 22p 20p SO0 + 28p
AGY17 ”: BFI15 259 | 0044 u’ INDIIBA 2 7420 Dual 4-input NAND gates 20p 18p 18p 4p 1gp 1000 + 15p
ACY18 25p[ BF154 20p | 0C45 12: i o5 7430 Single 8-input NAND gates . 20p 18p 18p l4p 12p
ACY1s 25p| BF158 15p{0C70  12p | 2No210 20’ 7440 Dual 4-Input NAND buffer gates 20p 18p 16p 14p 12p 70 Mull 25
ACY20 20p| BPI5o 3850071 185 ] 2nasioa " | 7841 BCD-Decimal decoder/Nixle river 7% 72  20p  60p  Bbp [ OCITOMullard 25m
ACY21 20p| BF180 38| 0GT2  Zon a8 7442 BCD-Decimal decoder (3-10.line) TTL O/F .. 7y 72p 70p 60p 55p 25 + 20p
ACYZ2 10p | BFiss 18p {0CT5 250 | 2N2220 up 7443 Excess 3-Declimal decoder TTL outputs £1-00 95p 90p 80p 70p 100 + 18p
ACY30 85, | BF19s 15 | 0C78 850 | 23291 s0o | 7447 BCD-Decimai 7 seg. decoder/indicator driver  £1- 75 £1-60 ¢1-45 £1-30 £1-18 500 + I5p
ACY40 20p| Br19s 155 | 0G17  ton] aNanas S | 7448 BCD-Decimal 7 seg decoder/driver TTL O/P  £1.75  £1-60 £1-48 £1-30 £1-15 1000 + 13p
ACY4L 15y |BF197 189 | 0cal ] s 7450 Expand dual 2-input AND-OR-INVERT gates  20p 18p 16p 14p 12p
AOY44 28p | BPX13 255 | OC81D ”; aN2222 sop | 7431 Dual2-wide2-Input AND-OR-INVERT gates  20p 18p 16p 14p 120 Hov 127 Mullard 15,
AD140 50p [ BPX29 250 | OCBIZ 40 | 2N2292A i 7453  Quad 2-input expand AND-OR-INVERT gates  20p 18p 16p 14p 12p ullar L
AD49 50y | BFX30 855 | 0083 ten e 7454 4-wide 2-input AND-OR-INVERT gatex 20p 18p 16p 14p 12p 25 + 12p
ADI6L 35p | BFX84 25p|0C84 85y | 2N2369 “: 7460 Dual 4-input expanders 20p 18p 16p 14p 12p 100 + 10p
ADI62 35p | BPX85 30p | OC139 e5p | 2N2369A 7470 Bingle J-K Nip-tlop (gated Inputs) 30p 27p 25p ?29 20p 500 + 9p
AF114 25p | BPX86 25p|OC140 40p 15p 7422 Bingle J-K 8ip flop {gated inputy) 3a0p 27p gn ﬁp ggp 1000 + 8p
AP 269 | BFX87 200 | OCI41 60p | 2N264s 40p | 7473 Dusl J-K fip dop :g: i) 3% 33 309
AFlie 23p | BFX88 205 | OCI70 26 | 2N2904 20p ff 7478 b et = P 38p 35y J 9C35 Mullard 50p
AF117 20p| BPY18 25p |0CI7T1 30p | 2N2904a | Pl bl ke e T P S R 28 25 + 45
AP118  60p | BPY50 20p|OC200 40p 25p 74768 Dual J-K flip-tiops with net an ear 80’ 729 G'D WD “P oo 409
AF124 250 | BFYSL 200 [ 0C201 78p [ 2N2005 g5p | 7480 Gsted Full Adder e85 €115 2100 100 ooy 500 + 35p
AF125 20p | BPY52 20p [ OC202  80p | 2N2005A 16-bit read/write memory 1000 4 300
AF128  20p | BPY33 180 | 0206 98, 28p 7482  2-bit binary Full Adder 87p 80p 70p 85p 60p + 30p
AFI27 30, | BPYS0 650 | OCPTI 975 2N2906 20p | 7482 4-bit binary Full Adder 21-00  90p 85p 80p 3p
AF139 30p | B8X20 155 | ORP12 50p | 2N2906A 7484 16-bit RAN with gatad urite Inpute 90 & 805 7o 1o ByN2926Green 10p
AF180 80p | B8X21 20p | ORP6O 40p 260 7486 Quadruple 2-input Exclusive OR gater 45p 41p 38p 35p 33p 2% + 9
AFI81 45p [ B8Y27 15p {BT140 15p{2N2907 23p 7490 BCD decade counter .. ox W W o - 100 + 8
AF185 50p | BST95A 12p [ 8T14)  20p | 2N28074 7401 8-bit shitt register ‘ 59 B 1% 44 500 1 6
AF186  40p | B8Y9s 12p | Tip2oA 80p 26p 7492 Divide twelve counter . 75p o P 85p 80“ “F 1300 + 59
AP239 40p | BU105 £2:25 | TIP30A 80p | 282905 15p | 7493 4-bit bivary counter W M, S ¥ B L
ABY26 2p| BY100 18p | TIP31A 60p | 2N2026 10p ] 7494 Dual entry 4-bit shift register "o o W
ABY27 30p|BY126 12p [ TIP32A 70p|2N3011 gop | 7498 4-bit up-down shift register e A %o g3 [ BCIOT All Makes
ABY28 25p| BY124 18p ] TIP33A 2N3053 20p 7496  5-bl parallel/serial infout shift regh!cr £1-00 14 D ? D 10p
ABY29 30p|BYis2 90p 21-00 | 2N3054 30p | 74100 8-bit bistable laich £2-50 £2-30 £2-00 £1-75 £1-50
ABZ21 85p | BYZI0 BSp | TIP34A aN3055 75p | 78118 Hextupie Bet-Reset latehes .. gl-00 9% 80p 80p 70p 25 + 8p
BA100 18p|BYZ11 30p 21-50 | 2N3525 74121 Monostable multivibrators 60p 55p S0p 46p ilp 100 + 7p
BAl02 30p | BYZ12 30p | TIB43 40p £1-00 74141 BCD-Decimnnl decoder/Nixle driver . . #1-00 95p #0p 80p 70p 500 + ép
BAL10 25p| BYZ13 28p | TIB50 12p| 2N3614 85p | 74145 BCD-Decimal decoder (1-4-Jine) TTLO/P .. £1-50 #1-40 ¢1.30 ¢1-10 ¢1-00 1000 + Sp
BALIS  7p BZY7&I100 TI851 10p| aNs7o2 10p 74150 16-bit data selector/multiplexer . £3-35 23-20 2295 22-15 £2-03
BAX13 8p|OET102 85p | T1852  10p| 2N3703 10p [| 75151 B-bit data eelector/multipiexer £1-l0 8 90p  B0p 200 W 9N3085 Fairchild
BAX16 7p|GET103 25p | TIs60 18p | 2N3704 12p 74153 Dual 4-line to 1-line data selector mul!lplexer £1-35 21-27 gl-20 £1-15 8$1-10 750
BAY3l 7p|GET111 45p | TI861 20p | 2N3705 10p 74154 16-bit decoder/demultiplexer .. 22-00 £1-75 £1-58 £1-30 £1-05
BAY38 15p| GET113 £6p | TIs62 26p | 2N3707 12p 74185 Dual 2-line to 4-line decoder/demultiplexer .. £1-55 £1-47 £1-35 £1-10 £1-05 25 + 65p
BC107 10p | GET114 20p | V4054 25p | 2N3708 10p 74158 Dual 2-line to 4-line decoder/demultiplexer .. £1-55 £1-47 £1-35 £1-10 £1 05 100 + 50p
BC108 10p | GBT115 80p | VR525 350 | aNa714 74190 8¥nc decade up-down counter, ]-line mode 21-95 ¢1-85 £1-75 gl1-60 £1-50 500 + 40p
BC109 10p | GETii6 55p | WOl 80p 22-00 74181 8ync 4-bit up-down counter, 1-line mode £1-95 £1-85 £1-75 £1-60 £1-50 1000 + 35p
BC109C 12p | GET880 45p | woe 450 | 283715 74192 8ymc decade up-down counter, 2-line mode .. £2-00 £1-90 £1-80 £1-85 21-5%
BC113 10y | GET882 30p | ZTX 107 15p e 74193 Bync 4-bit up-down counter, 2-line mode £22-00 £1:-90 £1-8B0 £1-60 21-40 BYZI3Mullard 25p
BCl14 20p | GEX66 ZTX108 12p | 2N3716 74196 Asynchronous prescttable decade counter £1-50 g1-40 21-30 g1-10 £1-00
BCI15 20p 21-50 | ZTX 109 18p 22 74197 Asynchronous presettable 4-bit binary counter £1-50 £1-40 £1-30 £1-10 £1-00 + 20p
BCI16  20p | GM378A 55p | ZTX 300 12p | 2N3771 Complete data on the above (n booklet 20 pages, Ref. 29, issue 2 at 18p post paid. 100 + 17p
BC116A 26p{ MAT101 25p | ZTX 301 16p 22-00 Texas 1.C. liandbook. Complete Information on 100 types. 40p. Post 10p. 500 + I15p
BC117 MATI2] 28p | ZTX 302 20p | 2N3772 1ntegraied circuit sockets 14 pin D.1.L. 25p; 16 pin D.1.L. 30p. 1000 + 12p
BC118  20p | MC724P 80p | ZTX 303 20p 22-05
BCI19 30p | MJ420 80p | ZTX 304 £5p | 2N3773 INTEGRATED PLESSEY INTEGRATED TRIACS 0A202 10p
BC134 20p| MJ421 80p|ZTX500 15p 2235 CIRCUITS CIRCUIT 3 Watt Amplifier . + 8
BC135  15p | MJI2801 ZTX501 16p | aN3791 MPCA000P ssp i sL403D 25 Btud, withisdgggoria 100 4 78
BCI36  £0p £1-10 | ZTX 502 20p 2275 MFC4010P 80p B Complete with 8-page P.I Cumrent 1-11 500 + 6p
BC137  20p | MJ2901 ZTX503 17p | 2N3819 35p 1c12 2250 B pooklet, circuits J Type volts . 1000 + Sp
BC138 20p £1-80 | ZTX504 40p | 2N3820 88p PA2468 £1:50 § and data 8C35A 100 3 amps  80p
BC147 12p | MIE340 60p | ZTX 531 26p | 2N3823 50p | TADI0O £1-80 £1.50 BCI5B 200 3ampe 85p
BC148  10p | MIE370 20p | IN914  7p | 2N382% 98p TAD110 £1:50 e 8CISD 400 3amps 80p § OC28 Mullard 60p
BC149 12p | MIE371 80p | IN916  10p | 2N3903 20p MC724P 50p BC40A 100 6amps  90p 15 4+ 55p
BC153  20p | MIES20 75p | IN4148  7p | 2N3008 26p ]  702C (TO5) 769 ZENER DIODES : 1-05 100 + S0p
BCIo4 20p | MIES21 70p (1844 7p| 2N4068 12p | 709C (TO5) 45p 1- 25 100 500 1000 | SC4OR 200 6ampe £1- 500 + 45p
BC167  15p | MJE2965 18921 70| 2N4061 12p 709C (D.1.L.) 45p 24+ o+ 8C40D 400 6 amps £1-00 1000 4 40p
Bngx:gc }gp i £1-10 {18022  8p| 2N4062 12p ;%;gg; négo 00(:;/;‘88 BC45A 100 10 amps £1-05
) p{ MIE3056 120301 250 | 2N4289 12 P BCASB 2 v 81-15
BCI177 20p 78 | 26302 305 | 2N4200 155 f MCId03P e200 B wriest 1200 80 70 & J ECHCE SO0 18 mer HOR ¥ aN3819 Texas 350
BC178  20p | MPBAOG 25p | 20303  35p] 2N4871 35p ] MC1304P £2-25 § 1} watt 0 25 + 30p
BC179  20p | MPSA3620p | 2N406 20p | 2N5457 30p ] 8L403D 2150 ZL series  25p 23p 20p 17p 18p B0OC0/A 100,115 @mpn #1850 100 + 235p
BO182L 10p | MPBA70 15p | 2N696  15p | 2N5458 35p 741C(DIL) 75p 3 watt 8C508 200 16 amps £1-45 500 + 20p
gt'w:u, hoo Mmgost 2N697 15p | 2N5459 40p ;l);(;gb; :gp mmd‘"'" 30p 27p 25p 22p 20p 8C50D 400 15 amps £1-75 1000 + 17p
*184L 18p | MP8US8 55p | 2N898  30p | 40250 50 23(TOS5! » wa BC amy .
BC212L 12p [ NKT214 20p | 2N706 10p | 40360 Ao: TOSHIBA 28 series  +40p 37p 35y 30p 26p wfe’: :3.‘3 13 .m"' :}fi BCI08 and 9
BC2I3L 12p | NKT216 350 | 2N706A 12p | 403610  40p 20 watt amp. 2447 | Alltypesare 59, Wire Ended + these : ps llarb?k ;
BC214L 15p | NKT40375p | 2N708  15p [ 40362 50p I TOSHIBA Stud. In voltages 3-3-100 volt in al | BCSOE- 500 15 amps £1:85 All Makes 10p
BCY30 385p | NKT40485p | 2N930 20 | 40430 8100 | Pre amp £1-50 § standard values. *3:3-33 volt. DIACSD2 25D Voo i ge
BCY3l 40p|OAD  25p |2N987 40p] 40543  68p $00 1 65
BCY32 60p [ 0A10 25 [aN1131 255 40504 £1.08 SILICON RECTIFIERS BRIDGE RECTIFIERS 1000 + 5p
BCY33 30p| 0A47  10p | 2N1132 25p | 40505 ¢1.05 § 1 AMP MINIATURE PLASTIC WIRE ENDED [ Miniature Potted Siticon §° X }° X {° =
BCY34 35p| OA70  10p { 2N1302 18p 40636 £1-10 Type P.LV. 1-489 50+ 1004 500+1000+ Cur- ur-
BCY38 45p | 0A79  10p IN4001 50 @&p 5p 44p 4p 3ip W Type P.LV.rent1-12 Type P.LV.rent 1-11 § ADI4) ADI62 35p
BCY39 OA81 8p Full transistor IN4002 100 7p 8p &p 44p 4p 1002 100 2a 65p 4004 400 4a 760 each
8100 | oA  8p list availabl IN4003 200 8p 7p 6p Sp  4ip [] 2002 200 6004 600 4a  80p 25 + 320
0ASL  ?p AVALTEOHe=—= IN4004 400 8p 7p 6p 5p  4ip [ 4002 400 2a 75p 1008 100 6a  70p 100 + 28
BCY70 18p]0A95 7p send for your IN4005 600 10p 9 80 70 6p 6002 600 2a BOp 2006 200 6a  7bp 500 4 15p
BCY71 20p| OA200 7p free copy today! IN40O6 800 12p 10p 8p 8p ?p 1004 100 4a O5p 4006 400 6a 21-00 1000 + 229
BCY72 15p! OA202 10p IN4007 1000 15p 12p 10p 9p 8p 2004 200 4a 70p 6008 800 6a 2£1-10

OUR RANGE IS ALWAYS EXPANDING — Enqumes invited for new types arriving daily
ADDITIONAL DISCOUNTS —10%/ 12 : 204 1004+ — DELIVERY IS FROM STOCK
H E N RY SEMI- CONDUCTOR DEPARTMENT NEW LIST - NEW PRICES | OISCOUNTS

1971 TRANSISTOR 10% 124+ ) ANY ONE
303 EOGWARE RO., LONDON, W2. TEL: 01-723 1008/8 | tiST 15004 15%, 254 TYPE
SEND FOR YOUR FAEE 20% 1004 /

RADIO LTD. CALLERS 356 EDGWARE ROAD W2. | {ory TODAY pos/hc:;:,nlonous
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—apart from major towns—most
street lights are extinguished at
midnight, light operated switches
cannot do this. Another reason is
that the electricity boards own
most of the time switches and to
install light operated switches in
place of these costs in the region
of £12 to £15 per column. This
cost has to be found out of the
rates we pay because councils
have to purchase these as
opposed to timeswitches—the
other side effect is higher elec-
tricity bills to councils due to the
permanent all night lighting. We
do not get enough power cuts to
warrant this vast extra expense
on the rates.

I am employed by a firm of
street lighting contractors, fitting
and maintaining public lighting.

B. W. Hawkins
Herts.

Clanger

I have been reading your
magazine since it was first pub-
lished and found it quite good.
Unfortunately under the article
about the Bee Counter in the
May issue I think you have
dropped a proverbial “clanger”.
The Bee Counter works as drawn
in the circuit but the write up is
all wrong. You say that TRI1 is
conduction when the l.d.r. has a
low resistance (i.e. when illum-
inated) which of course it will not
because it is a pnp transistor; TR2
will therefore be “off” until TR1
conducts.

When a bee passes between the
lamp and the l.d.r. the resistance
of the ld.r. increases and the
base potential becomes negative
with respect to the emitter. This
causes TRl to conduct and a
negative potential is then applied
to TR2 causing it to conduct and
the counter to operate.

I think your write up should
have been along these lines. It
looked especially funny after the
previous article on semiconduc-
tors. Perhaps Mike Hughes will
give a few lessons to the editorial
staff'!

W. Raymond
0Old Trafford.

You are of course quite right—
we have asked Mike if he has any
free time!

Circuit Operation

I was very pleased to receive
the booklet Constructors Com-
panion with the May issue. Now
I know that little bit more about
the modes of transistors, the
explanation although brief was
easily understood.

Will you please publish a
feature about how circuits work,
that is, the a.c. (signal) and d.c.
conditions in circuits when in
operation? For example, the pro-

Everyday Electronics, July 1972

gress of a signal froin aerial to
speaker; through all the com-
ponents also the d.c. conditions of
the circuit at the same time.

You will probably have noticed
that, in all receiver circuits
authors never give this explana-
tion which I believe would be of
considerable help to the under-
standing of how the circuits
“work” especially in receivers.

Would it also be possible to
have either a regular feature or
a regular pull-out supplement of
a list of circuits for doing a
variety of things.

J. Bradley
Yorks.

We may well be publishing a
series on basic circuit operation
describing the function and
operalion of many of the “stan-
dord circuits” we use.

Convention

I would be most grateful if you
could explain to me the logic of
using “conventional current” in
contemporary circuit diagrams.

You see, when I was at school
my physics master dismissed this
as being *‘guesswork on the part
of the ancients (electrically speak-
ing).” Thus he explained elec-
trical phenomena in the light of
“electron flow” and I was able
to understand him sufficiently to

construct simple valve radios,
home electroplating appliances
etc.

Similarly an R.A.F. radar in-
structor was able to acquaint us
with the principles of the cathode
ray tube etc.,, whilst we block-
heads were undergoing opera-
tional training in bomber com-
mand during the war.

Much later in life I decided
to take an exam involving some
knowledge of electronics and thus
went through a “refresher”.
Again, the instructor used “elec-
tron flow” as his means of ex-
planation; again I understood.

To the best of my knowledge,
all electro/mechanical devices
which demonstrate a “current
flow” visibly, do so in a way which
shows that, whatever is flowing,
is flowing from negative to posi-
tive (except in the interiors or
prime sources).

Would you therefore be kind
enough to inform me:

a) who re-introduced “conven-

tional current flow”?

b) Why?

You see, if I knew the reason
for using this terminology I would
possibly better be able to recon-
cile myself with it and thus get
down to some learnings instead of
getting het up at symbols which
appear, to me, just plain stupid!

A. K. Robinson
London, W.7.

As far as we know no one re-
introduced conventional current
flow—it has always been with us,
ever since Volta’s battery.

Unfortunately it is not easy to
simply drop conventional current
and usc electron flow as all the
laws concerning electricity and
magnetism—uwhich are, after all,
the basits of the whole thing—are
in terms of conventional current
flow. Thus, although it is easy to
erplain such things as cathode
ray tubes and transistors using
electror. flow, when it comes to
teaching the basics of electricity
then ali the universal basic rules
which are in terms of conventional
current flow would have to be
changed.

While experimenting with tape
loops, prompted by your May
aiticle, 1 discovered some promis-
ing effects by giving the tape a
half turn before joining the loop.
This produces a “‘one-sided” tape,
with the interesting result that
both tracks of the tape are
scanned successively.

Unfortunately, half the cycle
presents the shiny side of the
tape to the head. However, by
using triple-play (very thin) tape
and turning the loop over after
recording, interesting reverse/
echo effects were obtained.

By the way, inserting a 1MQ
linear potentiometer in the col-
lector load of TR2 of the Signal
Injector circuit (March issue)
makes an excellent tone genera-
tor, serving both purposes, at a
saving of some £2-50.

R. Darbishire
Surrey.

If you write to us for advice, and wish to have a personal
reply you must include a s.a.e. Unfortunately, we cannot
prepare special designs, circuits or wiring diagrams, to
meet individual requirements nor can we supply back
issues or answer queries concerning commercial equip-
ment, or subjects or designs not published by us.

For all technical and editorial matters, write to: The
Editor, Everyday Electronics, Fleetway House, Farringdon

Street, London, E.CA4.

Phone 01-634 4452.

For all enquiries concerning advertisements or advertisers
write to: The Advertisement Manager, Everyday Electro-
nics, at the above address. Phone 01-634 4202.
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IODINE TYPE N.C.CI’: GEAREI; HOTOR

ncl arsibl

hp.. 50 cycle, 0-28 a
“Al new"’ condition. lnput voltage of motor
LISV a.c. Supplied complete with trans-
former for 230/240V a. c. input. Price, either
ctype £3:-30 plus 35 P. or less trans-
former £2-23 plus 7p P P

——
TONSTANT SPEED, PRECI-
SION MADE 6 VOLT D.C.
GOVERNED MOTOR
Snven pole armature, ballra:a bear-
ing. 2,750 r.p.m. Length 2§, Dia
#, Shafc Ianuh 'y Shol: dia. '5/64.
o load 40 mA, ormal load 350
mA Pn:a (I 13 & IOp

730v/240v COMPACT £ _.' I

SYNCHRONOUS 3
GEARED MOTORS ?

Manufactured by either Sangamo, Hay
Smith, Built-in gearbox,
} RP.M.cw | RP.H. A/cw 6R.P.H. cw

2 R.P.
S0 R.P.M, cw )RPH A[cw 20 R.P.H, :w
30R.P.H

cwm Clockwise. Alcw=Anti-clo: Iumu
Fu:taon of mllleu pn:e Allat 1,p m:l P. &P

I7 WAY SELECTOR
SWITCH with RESET
coliL

This  fascinating  electro
mechanical device can be
switched through 17 posi-
tions and can be reset
from any position by ener-
gising the reset coil. 110
volt operstion or 230/240V a.c, with
ohm PIOW resistor or 50V d.c. Two for €.

P. &

37-5 amp. £82:00 50 amp, 198:00
OPEN TYPE (Panel Mountin,
| amp, £7.00 2{ amp. £B8-05.

— I VARIABLE VOLTAGE TRA FORMERS
mch INPUT 230/140V a.c. 50/60 OUTP

VARIA!LE 0.260V from 4§ to 50 amp stock.
28 ‘T’:fq‘]',"’;o,,, SHROUDED TYPE
”gog ] amp. aloo,

IO amp. £22-50 20 amp. £49-00

2-3 amp, £8-03

3 amp, £25-00 23 amp, £58-00

amp. £4-78.
I types carriage paidh

x)x

m, 0
ohm ; 500 o
18 m "230mA; TS m 2A

90p each. P. &

STROBE‘ STROBE! STROBE!

ild a Strobe Unit, using the latest type Xenon white
l flash tube. Solid lun timing and triggering
. 230/250V opera
EXPERIH!NTI o ECONOHY xIT
Speed adjustable | to 36 Flash per sec. All electronic
components m:ludlnl Veroboard S.C.R. Unijunction
Xenon Tube and mslru:uo_?s £6-30, plus 25p P. & P,

Ideally suitable for |chool|. laboratories, stc. Roller tin
rinted circuit. New trig er coil, plutlc thyristor.,

gpud adjustable 1-80 f.p.s. Price €10- . & P. 50p.

HY-LYGHT STROBE MK 111

Designed and produced for use in large halls and util

a silica tube printed circuit. Speed adjustable 0-30 f.p.: s.

Light output spprox. 4 joules. £12:00. P, & P,

meter 34in Shalt Iennh #in, d-a Rin. All at (I 05

P. 74p
l,sIIOIISISOIIOOIISO/SOO/I/I -5/2-5/5kQ2. All at
£1:15 each, P.

25 WATT. P[25/50/I&/).SOISOO/III -5/2:5/3-5/5k2. All at

500.
SPECIALLY DESIGNED. FULLY V!NTILAT!D
METAL CASE, Including reflector, £4-00 P, & P, 45p.
Post paid with kit.

| THE ‘SUPER’ HY-LYGHT KIT

Approx. four timas the light output of our well proven

Hy-Lyght strobe. Incorporating:

@ Variable speed from 1-23 flash per sec.

@ Reactor control circuit producing an intense whitelight.

Never before a Strobe Kit with so HIGH an output at 30

LOW a price. ONLY £20 plus 75p P, & P,

ATTRACTIVE, ROBUST FULLY VENTILATED
METAL CASE specially designed for the Super

Hy-Lyght Kit including reflector £7-00 P, & P. 45p.

T-inch POLISHED REFLE

Ideally suited for above Strobe kits. Price 33p, P. & P,

13p or post paid with kits,

6 in colour wheel as used for disco lighting effects etc.

€5-78 incl, . can be operated from our | rpm

synchronous motor 75p incl. P, & P,

Mfr. by Munnuc

evices Led.’)
240v AC. 5 rp.m,
'Croun: motor.
Drives IS cams, each &7
operating a 10 amp :Io
micro switch. Cams are indi.
y variable, allowln;mnumeubl.:ombl-
ons. ldeally ‘suited for machinery control,
automation, stc. Also in the field of enter-
tainment, for chlnr l‘ghn. anlmnod displays,
ou Nﬂv ICE , & P, 25p,

ELECTRONIC
ORGAN KIT

Easy to build. Solid State. Two full
octave (less sharps and flats). Fitted
hardwood case, Powered by two
penlite 1§V batceries, Complete set
of parts m:ludm; speaker, eatc.,
together with full instructions and 10
tunes. Price £3-00. P. & P. 22p.

50 in1 IL!CT.R"OTNIC PROJECT

RELAYS R:,:" at competitive pﬂ,‘“.ﬂ inioture
]2 | 3 1 4] 2 3 e

|
l
|
l 52| 3-6 | 2c/o 63p®| 700 | 22-30 6 c/o 7%p
I
|
1
i
i
|
|

>

00| 12-24 | 4 c/o
600)18-32 | 4clo  '78p°|1,250 | 24-36 4 c/o 63p*
700| t6-24 | 4M 2B \up- 2,500 | 36-45 6M 63p*
700( 16-24 | 4c/fo  78p°|2:400 | 3048 4 clo 50p
700| 12-24 | 2 ¢/o 63p°[9,000 | 40-70 2¢c/o 50p°
700! 6-121 1c/o HD3Op®l 15k | 85-110 | 6M S0p*

1) Coil ohms; (2) Working d.c. volts; (3) Contracts; (4) Price

HD) Heavy Duty. All Post Paid. In:ludmg Base.

12 VOLT D.C. RELAY 140 OHM COIL
Three sets c/o contacts rated at 5 amps. 78p incl. P, & P.
(Similar to illustration ation_below.)
‘DIAMOND H’ 230 VOLT A.C. RELAYS
Three sets c/o contacts rated at 5 amps.
Price: 30p P & P (0p, {100 lots £40-00 incl.
P& P) (UNUSED)

— ‘KEY SWITCH’ 230 VOLT A.C. RELAYS
v'si'uﬁMnm Swltth S V| one set c/o contacts rated at 7°5 amos BOXED. Price: 40p.

00/250V Ex. GPO. Tested. Manually @ P & P 5p .(100 toes £32-00 incl. P & P.)
g ]

50 easy to build Projects. No solder-
ing, no special tools required. The
kit includes Speaker, Meter, Relay,
Transformer, plus a host of other
components and a 56-page instruction
leaflet. Some examples of the 50
F‘onlbln Projects are: Sound Level

ater, 2 Transistor delo. Amplifier,
etc. Price {7-75. P, & P, 30p.

CRYSTAL RADIO KIT
Complete set of parts, including:
Crysual Diode, Ferrite Aerial, Dritled
Chassis, and Personal Ear Piece. No
soldering, easy to build, full step by
step instruction. £1-75 inc. post.

41011018 | 4clo  73p°| 700 [ 1535 | 3 clo HD| 73p*
6 ‘ sp*| 700 6M 5

ut 2 on, 2 off avery 24h, Ovcrrldc MINIATURE LATCHING RELAY

switch: 10A (£2.7§, |5 Mxnuh:tured by Clare-Elliote L:d (Typ. F) 2 ¢/o permanent
20A £3-75. 30A (3- '5. P. &P, 209 C ? latching in either direction. 1150 ohm, 15-30 Volt D.C.
Also available with solar dial ON D ek Size I” hl"\l wide, 1° thick. Comple:ewlth 3" leads. New 73p.

dusk, OFF dawn. Price as ubove incl. P, & P
- e e - - —— o | e
PARVALUX TYPE SD2. IMIZSO VOLT — ol - ——

HlCRO SWITCH

A.C. D.C. HIGH SPEED NOTOR I ~ 5 ampb:Io :onu:ul.’lFittEnd v;ltoh rzaomrublc
ush button assembly. Ex. P.O, or €1

Speed 9,000 r.p.m. aPn: 90:: (Min, ord-r 20)

approx. or 3,200 r.p.m. if — - — e e ma — ———

used with builtin lov.rnor. 600 WATT DI MMER SWITCH

or variable speed over a wide

Easily ficted. Fully guaranteed by makers. Will
control up to 600W of all lights except fluorescent

range il usad in conjunction with |
g:lrowbl$:;<l:re.Szzutss.mnéllugrzud\k .‘;r:\:cmspv.oltl#e Complete with simple instructions.

SERVICE TRADING CO

All Mail Orders—Also Callers—Ample Parking Space
Dopt. E.E, 57 Bridgman Road, Chiswick. London, W4 5BB
Phone 01-993 1560 SHOWROOM NOW OPEN MON.-FRI.

Personal callers only. Open Sat.
9 LITTLE NEWPORT ST,
LONDON WCIH 7))  01-437 0579
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EX COMPUTER PRINTED CIRCUIT PANELS
2in x 4in packed with semi-conductors and top
quality resistors, capacitors, diodes, etc. Our
yrleelobmﬂh”m P. AP Tp. With a guaranteed

of Data on
Included,

BPECIAL BARGAIX PACK. 25 boards for 81,
P. & P. 18p. With a (lnnnuad mlnlmnm of 85
Data on tranai

PANELS with 2 power transistors slmilar to
OC28 on each board—components 2 boards
(4x OC28) 80p, P. & P. 8p.

9 OAB, 3 OAI0, 8 Pot Cores, 26 Resistors, 14
Capacitors, 3 GET 872, 3 GET 872B, 1 GET 875.
All long leaded on panels 13in x 4in. 4 for 81,
P. & P. 25p.

709C OPBEA'HOIAL AMPLIFIER TOS
8 lead 1.C. I 50p. 80 off 35p.
100 off 20p.

250 MIXED RESISTORS 62p

§ and § watt,

150 MIXED HI STABS 62p

$, § and 1 watt 59 and better.

QUARTZ HALOGEN BULBS
With long leads, 12V 35W for car apot lights,
projectors, etc. 50p each, P. & P. 8p.

GPO EXTENSION TELEPHONES
with dial but without bell, 95p each, P. & P. 30p,
41-76 tor 2, P. & P. 50p.

BARGAIN RELAY OFFER
8ingle pole change over silver contacts 25V to
B50V. 2:3k £ coil. 8 for 50p, P. & P. 5p.

KEYTRONICS mail order only

44 EARLS COURT ROAD

LONDON, W.8 01-478 8499

INSTRUMENTAL
AUDIO
EFFEGTS

SUPER "FUZZ' UNIT KIT. CONNECTS
BETWEEN GUITAR & AMPLIFIER. OPER-
ATES FROM 9v BATTERY (not aupplled).
ALL COMPONENTS AND PRINTED CIRCUIT
BOARD WITH FULL INSTRUCTIONS. KIT
PRICE: £2-88 post pald.

CREATE “PHASE" EFFECT ON YOUR
RECORDS, TAPES ETC., UNIQUE CIRCUITRY
ENABLES YOU TO CREATE PHASE
EFFECT AT THE TURN OF A KNOB. OPER-
ATES FROM v BATTERY (not supplied)
COMPLETE KIT OF COMPONENTS WITH
PRINTED CIRCUIT BOARD & FULL INSTRUC-
TIONS. KIT PRICE: £2-69 post pald.

MAIL ORDER ONLY,
S.A.E. ALL ENQUIRIES.

DABAR
ELECTRONIC
PRODUCTS

#8a, LICHFIELD STREET,
WALSALL, STAFFS, WST 1UZ
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FOR
RAPID
SERVICE

TRANSISTORS
ACI27 7p BFX29 18p
ACI28 18p BFX84 25p
ACIT6 22p BFX88 30p
ACI87 28p BFYS0 2lp
ACI88 27p BFYSI 2lp
ACYIS 2lp BFYS52 22p
ADI49 47p MATI00 25p
ADI61/162 T2p MATI0! 29p
ADTI40 61p MATI120 25p
AFl18 45p MATI2 29p
AF124 22p [olepi] S8p
AF125 19p OCis 48p
AF126 20p OC44 12p
AFI127 19p OC4s 12p
AFI78 67p OC71 p
AFI79 6sp OCT2 129
AF180 45p [oloy i) 20p
AF239 32p 0OC200 27p
BCIl07 Ilp ocaol 38p
BCl08 lip OCPTH 60p
BCI09 Ip STi40 1Sp
BCI147 12p ST141 3p
BC148 12p UT46 35p
BCI49 12p 2IN696 I15p
BCIS7 I15Sp 2NT06A 12p
BC158 l4p 2N2926G  14p
BCI59 I4p 2N2926Y  13p
BDII 75p 2N29260 I2p
BDI32 75p 2N1053 15p
BFI15 25p 2N3054 60p
BFI78 12p 2N3055 72p
BFI79 Sép 2N13702 1Sp
BFI180 30p 2N3703 l4p
BFiI8I 32p 2N 3704 ISp
BF|184 30p 2N3705 l4p
g::gz i}p 2N3706 i4p
P
BFI95 1ap  2NTIL 4o
2N38I19 I5p
BF196 28p
BFI197 1Sp 2N4058 i7p
BFWI0 T0p 2N5459 60p
DIODES
AALI9 Ilp OA202 10p
OA47 Tio BYI00 15p
OA90 Tip BYI127 2219
OA9 6p BYZI12 22jp

ZENER DIODES

From 2 to 33 volts.
400mW, 15p ; |-5W, 12jp

SILICON BRIDGE

RECTIFIERS

40 P.I.V., | ‘SA

200 P.1.V, 2:0A

MISCELLANEOUS ITEMS

Mercury Switch, 2 Amp., 25p

B9A valve bases, 2p

5k 2 edge control, fits most small,

imported radios, Tp
volume conkrol 30

speakers, 2

Antex CNIdO ISW  miniature

soldering iron, €1-70

Valve and Transistor Data book,

| 9¢th edition, 75p
| Transistor equnvalem book, BPI, 40p

for

PANEL FUSEHOLDERS

For liin. fuses 18p
For 20mm fuses 1Sp

CONTROLS, Log. or Lin.
Single, less switch, 15p
Single, D.P. switch, 249
Tandem, less switch,
SkQ1, 10k o, 25k Q, Sokﬂ
™M

100k Q,
250k'Q, 500k (1, 1MQ, 2MQ

RESISTORS

Carbon

All 5%,

w. 1ip: IW, 4p; 2W, 6p
ire-wound

SW, 10p ; 10W, 12p

high-stability, EI2 values.

GARLAND BROS. LT)

DEPTFORD BROADWAY, LONDON, SE& ¢aQN

LOW-OHM RESISTORS MAIL ORDERS :

24 watt wlre—wound ’op

1Q, 1-80, 330190.

470, 560, e %0, 520 enquiries please.

Everyday Electronics, July

1972

C.W.O. only.
I0p P. & P. (Air mail extra).

ELECTROLYTICS CAPACITORS 0-0027uF 500V /M 15p
0-003uF 500V Cer. Sp
VuF 450V 19p 1,000uF 25V 27p 2-2pF 500V S/M Tie o 0033,.F 125V PS s
2uF SO0V 20p 1,000uF SOV 39p 3-3pF 500V S/M TP (.0033aF 500V Pol &
4pF IS0V i4p 2,000uF 25V 36p SpF 500V S/M Tip 0 OOJJ“F 1,000V MDY 6’
8uF AS0V  16p  2,000uF SOV S3p 10pF 125v P.S. S g oo:s”r 's00v /M sh
16uF 450V 17p  2.500uF 25V 45p 19pF 500V S/M  Tie Sl0oa7uF 125V P.S i
25uF 50V 8p  2500uF SOV 60p | 155F 125V P.S. 5o J.0047MF  S00V  Pob &°
| J2uF 450V  24p  3,000uF 25V 48p 15pF 500V Cer 4 4 004THF 300V s'MY' 205
SouF SOV  10p  S5.CO0uF 25V  55p 13pF 500V S/M  Tdp  0.00474F 1000V MDC 6o
100uF 25V 10p  5.000uF SOV  98p 22pF 125V P.S, 50 0005 ME LTV Myler 30
100uF 50V 10p  B-8uF 450V 18p 220F 500V S/M T 0lgoshF 500V en -4
250uF 25V I12p B-16uF 450V  20p | 25pF SO0V  S/M Tip 0,006‘5 F 125V PsS. 10 L4
2S50uF SOV i7p 16~16uF 450V 27p 27pF 500V Cer, 4p 0 OObB“F 500V S;F'i 3 Ld
S00uF 25V 18p  16-32uF 450V  63p 33pF 125V P.S. 5P 0.006BLF 300V Pol o
S00uF S0V 18p  J2-32uF 450V 49p 33pF 500V S/M  Tip  0l00@2aF 125V T e
| 50-50uF 350V J8p I9pF 500V  S/M 7ip o~ooaz“r S00V  SiM 944
A7pF 125V PS.  Se Do’ Ciav Disc  4m
| = 470F 300 Cer. 4o Q01N sy S, 10yn
Il SF S0V SIMT Tdp  gloil 160V Pol 4
| MINIATURE ELECTROLYTICS SepF  s00v M Tip 001RE J%0U MR 3
68pF 125V P.S, Sp ¥ 30 q 2
| uF asv 10uF 64V &8pF 500V S/M Tip 0-01uF 400V Poly. 3p
2-SuF 64V 16uF 40V S 20V oM 7ip 0-0luE 500V Cer. S0
4uF 40V 25uF 25V BoF  s0ov &M 7le  919WE 500V S/M_ 30p
| SuF 64V 0uF 15V |000F 128V PS £ o0omF eV MDC Tp
8uF 15v S0uF 15V 100pF 500V S/M Tip 0-0luF 1,000V MDC  9p
8uF 40V 100uF 15V 1000F 300V T 82 g.015uF 160V Poly. o
Il vour sV D sre P 0.0ISuF 400V Pol 3
* 1200F 500V M T 0loaE  loov Mylar  3p
i| == || 150pF 125V P, 50 0.o2hiF ey Ohel b
l 150pF 500V 5/M  Tip 2+ s P
| 1S0pF 500V Cer. p 0°022uF 250V M.F. 3p
| VARIABLE POWER SUPPLY 180pF 500V S/M Tip 0:0224.F 488\6 PolYé Jp
Input: 240V, a, [[  200pF 3oov sM 7lp 9:932-F  e30v MEC Tie
Gltput : Switched 3. 45, 6,75, £4.20 2200F 125V PS. 5P 0.03IMF 250V MF H4
9,12 volts d.c. at 500m 230pF  S00V Cer, Sp 0033 F 4oV Poly o2
|| 2%0pF 500V §/M 8p 4 Y 2
3 0-047uF 12V Disc 6p
270pF 500V Cer Sp 047 F 160V Pol
0PE | hav R e SoaE %oV mE b
NEW NEW Pk L5V SN ap O047uE 4oV poby. e
STRATED jopk  soov s se 00T 880V TBC 10p
lll u T 470pF 125V P.S. 59 5.4 F“ “30v D bp
470pF 750V Disc Sp glihE 280V MF 52
1972-73 SO0pF 500V S/M  Bp  olyig 400V Pol Ps
Se0pF 300V 5/M  8p oyl 600V MDC 10p
CATALOGUE gs0pF 125V PS. 6 Ol i oov MDC  13p
680pF 500V §/M 8p o6k 250V M.F 2
5 820pF 500V 5/M 8p o~2z“r te0v  Poly 5p
Post Free 15p 0-00IuF 100V Mylr Jp O224E 6OV PO g8
| 0-00luF 125V PS. T ep 032 aoov Foil  10p
0-00IuF 400V Poly. 3p ggdke ooy MpC 150
0-001uF 500V S/ 10 o 330F 'J50v  M.F RS
VEROBOARD 0-001uF 500V Cer. 5P o a7k 3%0v Foil o4
Size 0-1 matrix 0-15 matrix 0-001uF 1,000V MDC ép 0‘47“:; 400V Foil “p
24in X 3}in 22p 16p 0-0015uF 400V  Poly. 3o 0l47uF 1,000V MDC 20"
24in X 5in 24p 25p 0-0015uF 500V S/M % |, F 250V M.F ls"
;3;,, X 3jin 24p 25p 0-00154F 500V Cer.  Sp o 4 L
3}in x 5in 270 29p 0-0018LF 500V S§/M 10p Note:
Vin X 24in 75p sTp 0-002uF 100V Mylar 3p S$/M = silver mica 1% tol.
ins—I| i . N m .S, 6p D a.c nung
Pins—both sizes : pac«et of 36, 130 0.0022uF 500V SjM_ 10p M.F.=Mullard min. foil.
= —_—— 0-0022uF 1,000V MDC 6p Cer.=: cersmic,
ALUMINIUM BOXES with lids ==
and screws PLUGS
Type Length Width Dep_th Price Car aerial V4 A‘\ 1|
GB7® 2§in Stin Hin l8p Co-axial 8g o -
GB8* 4in 4in H3in 38p D.LN. 2 pln (speaker) 10g /
GB9* i 21in [in 38p 3p e
GBIo* Stin 13in 44p 14g 2
GBlI 23."‘ n lep 13p -
GBI2 L) lin 3p 15p ol
GBI3 4in 2in 52p 1Sg.
GBl4 Sin 2; 63p 24mm unscreened 9p
GBIS 6in alp Jack, 24 mm screened 10p ~
GBI6 10in 7in 92p 3imm unscreened 8p
* These sizes fit standard Veroboards 3lmm screened 12p
iin unscreened t2p
— in screened 200 SOCKETS
N . stereo, uns:ru:ed }g;— Car. mecial 8
ERS! stereo, screene 4
CASSETTE OW S Phono, plastic top 5p Co-axial, surface 8p
Co-axial, flush 8p
Phono, plated metal 12p BN, 2 pln ( eaker) 10
For Philips and similar cassette recorders. Phono, fitted 4ft lead 89 DN, 3 °m i 99
PUI2 Power unit for connection to 12V + or Wander, red or black DN, 5 O 180 Ha
car electrical systems, £3 25 Banana 4mm, red or black 69 DIN. & ::n' 240 9:
giviug 74V, stabilised output. ll.tl; Aymm 10p
PP75 Mains power supply, output I 95 LINE SOCKETS Jack, szm 10p
T4V. d.c Car aerial l4p  Jack, fin unswitc hed I1Sp
Both umu are complete with cable Comaxial 176 Jack, din switched 7o
and 5 pin D.LN, phug. D.a.N. 2 pin (speaker) I1Sp  Jack, stereo, switched 24p
S D..N. 3 pin 6p Phono, single Sp
D.| Il N. 5 p:n, ;80 lop :hono 2 on a strip zp
D..N. 5 pin, 240 16p hono, 3 on a strip p
BONDED ACRYLIC FIBRE lack, 3gmm 1ISp  Phono, 4 on a strip 10
B.A.F. wadding, 18in wide, lin thick. The Jack, tin screened 43p  Wander,single, red or black Sp
‘d!adl fining for speaker enclosures. 25p per l;:k lurleo. s:reenfd io. aander‘. twin strip gt
yar hono, plated meta 4p nana 4mm, red or blac 69

Please include
S.A.E. with all
Telephone 01-692 4412
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SHORTWAVE
TRANSISTOR
RADIO

£75

- 8 o Anyone from Syears
i up can follow the

== step- by step, easy an
- - AgC lull! llustrated In

76 stations logged on rod serial in 30 mins, —
Russia, Africs, USA, Switserland, efe.
Experience thrills of world wide news, sport,
music, etc. Eavesdrop on unusual broad-
casts. Uses PPS battery. Blzeonly 3° x 4}°
x 11° Only £2-78 + 20p p. & p. Kit includes
cabinet, screws, instructions, etc. (Parts
available separately).

INGENIOUS ELECTRONIC

SLEEP INDUCER
ONLY

£3:25
CAN'TSLEEP
AT NIGHT8?
DO YOU
WAKE UP
IN THE NIGHT AND CAN'T GET OFF
TO BLEEP. AGAIN?! WOULD YOU
LIKE TO BE GENTLY B00THED OFF
TOBATIBFYINGBLEEP EVERY NIGHT?
Then bulld this ingenlous eleotronic sleep
inducer. It evew siops By itself s0 you dow't
m‘lowmlbwlllklumlll night! :::
b au

sounds,
bll'. as time |oe- on t.he nnnd gradually
leas and k il they

cease altoge th!rmcltu‘lhlonpeoph
{8 amazingly very similar to Aypnosis. A con-
trol {s provided for adjusting the length of
times, etc., all transistor, can be built by
anyone our 12 years of age in sbout two

BUILD 5 RADIO AND
ELECTRONIC PROJECTS

o £2:45

Amazing Radio Construc-
tion setl  Become s radio
expert for £8-45. A com-
plete Home Radlo Course.
No experience needed.
Parts including

. simple |

ELECTRONIC ORGAN

,‘, ey slodtronic orgens thas
aim; ow alr over uwlb-o-uu type reeds ele.
CONTAINED

Lovmum !(ﬂmmmkqupu
two full octeves—play the “Fellow Rose of
Tlm".phy “'Silenst Night'', play " Auld Lang
Bm sle. ue‘ You huu the thrill and

5@ for each design. Illus-
(W] trated step-by-step plans,

po

with t-ho
pleasnre of phyln‘ s red live,
electronlc organ. KO PBIVIOUI OW-
C¢ ¥EEDED.

personal phone, knobs, mv-,

ete. all you need. Presentation box

48p extra asillus. (i required) (parts available

separately) no soldering vecessary. Send
£22:45 + 20p p. & p.

SOOTHE YOUR NERVES,
RELAX WITH THIS AMAZING

CUTS OUT NOIRE POL- f .,
LUTION—SOOTHES YOUR v}|
NERVES! Don't under- Sel®
sstimate the uses of this fan-
tastic new design — the
RELAXATRON is bunl(:ll.‘y'. 9 |
nolse generator. ides P )
geln( to —_—
Only
mnny people find a rainstorm £2'75
mysteriously relaxing, a large
part of this leellng o! well-being can be
directly traced to the sound ot falling rain-
dropsl—a well known type of piak nolse
IF YOU WORK IN NOISY OR DIS-
TRACTING BURROUNDINGS, IF YO
HAVE TROUBLE CONCENTRATING, ll'
YOU FEEL TENBED, UNABLE TO RE-

LAX—then build this fantastic Relazatron.
ce used you will never want to be without

extraneous unwanted sounds, .
it has olhzr ufry lntuutln(

| ons £405

LEDGE OF

id. Y, Blmvk a3 ABC to mAke
Anyons over nine years can duild it esaily in
one short evening following lﬁl}ull! luu‘uul
step-Dy-step, simple instructions CHLY 83- “
+ 25p p. & p. for kit, inclading case, nuts,

FIND BURIED TREASURE!?

_Tranliltorlud Treasure Locator

This fully portable tranais-
torised metal locator detects
and tracks down buried metal
objecte—it signals exact loca-
tion with foud sudible sound
(no phones used)—uses any
transistor radio which 6ts

inside—no connections needed.

LD, SILVER,
COINS, JEWELLERY,
ARCHAEOLOGICAL PIECES
\ . . Bxtromely sensi-
\ tive, will signal presence

of ceriain objects buried
several foet Below
ground No know-

onr@%
£2 85 ledge of radio or elec-
tronlcs  required. Can de

butlt with sase in one short svening dy anydody
Jrom nine years of sage upwards, with the

screws, simple Instructions, ete. Uses
standard battery (parts i ).
Have all the pl of making it y b

finlsh with an exciting gift for someone.

Find buried treasure with this
READY BUILT & TESTED

TREASURE LOCATOR
MODULE :

TED

METAL DETEC-
TOR MODULE. Ready
ond tested—)ust plug in . n'a battery and
‘phones and it's working, Put it in a case,
screw s handle on and YOU HAVE A
PORT. ABLI nmm LOCATOR EASILY
WORTEH ABOUT 880

clear, easy to follow, mp-bym fully
w d instructions—Uses

PP3
battery. No eolde naea-vy Kit
includes nuts, mvd:‘ wire, etc. OWLY
423-85 + 26p p. & p. (Bectional handle as

illustrated 95p extra). Parts available
separstely. Made up looks worth £15,
a,uldrop on the exciting world
f Aircraft Communications
v. HF. AIRCRAFT BAND QLY
convertor {)-8h
leau in to AIR-
LINES, PRIVATE PLANES,
JETPLANES. Eavesdrop

port tower,

the disciplined voleas Miding
tensensss on telk dowms. Be
'It.h them when they have to take nerve
ﬂppln. deciaions in emergencles—Tune into
the i distress t: 0

—penetrates Lhrmuh earth, sand, rock,
water, etc.—EASILY LOCATES COINS,
GOLD, SILVER JEWELLERY, HISTORI-
CAL nnucs. BURIED PIPES, ETC.
Bignals exact location by “'beep* pitch
increasing ss you near buried metallic

in under two howrs,

hours. No kno'ledle of electronics or radio
needed. E iy eimple, to-foll

Inchlded No soldering ‘mecessary, Works oﬂ

Bize oniy 3% x 4§ x 1§°—take It anywhere,

It—TAKE IT ANYWHERE. Uses stan-
dard PP3 batteries (current used so small
that battery nllle is slmost shelf-life). CAN objects Buried

step-by-step, fully illustrated lmtmctlom BE EASILY BUILT BY

ANYONE OVER 12

Kit includes case, nuts, wire, screws, etc. of
BEND 23-25 + 26p p. & p. (parts available
separateiy).

y. All parts
crystal phoues. Components, nuts,
screws, wire, etc. no soldering.
£8-78426p p. & p. Poris available seperately.

MONEY REFUND
DELIGHTED.

objecta. 8o sensilive it will detect ceriain
SEVERAL FEET BELOW
GIVES CLEAR S8IGNAL ON

req
EXAMINE AT non 'OI 7 DAYS. YOUR
1% FULL IF NOT 100%

Uses standard PPS battery.
All you do ls extend rod uﬂu place close

OF AGE using our unique, step-by- ONE COIN £4-08 + 30p carr. etc. to any ordinary medium wave radio (even
step. fully iNustrated s. No eolderin (Hllh quality Danish Btethoscope heaa- tloy Dorhbln). NO CONNECTIONS WHAT-
G Lot case, & palg phones £8-78 extra if required.) EVER NEEDED. BEND ONLY 2%-85 +

20p p. & p. for kit including case, nuta,
screws, wire, eto. etc. (parta avallable
separately).

CONCORD ELECTRONICS LTD. (EE7U) 8 Westhourne Grove, London, W.2. Callers welcome 9 a.m.—5.30 p.m. inc. Saturday

Vary the strength
of your Iighting witha

|
I {
|

The DIMMASWITCH is an attractive and effic-
ient dimmer unit which fits in place of the normal
light switch and is connected up in exactly the
same way. The ivory mounting plate of the
DIMMASWITCH matches modern electric fit-
tings. Two models are available, with the bright
chrome knob controlling up to 300 w or 600 w
of all lights except fluorescents at mains voltages
from 200-250 v, 50Hz. The DIMMASWITCH has
builc-in radio interference suppression:

AERIAL BOOSTERS
We make four types of Aerial Boosters. L45625
UHF, L12 VHF 405, L11 VHF Radic L10 M/W &
S/W. Price L48, L12 & L11 £2-95. L10£2°4S
VALVE BARGAINS
Any $—43p, 10=-10
Ec&i ECL80, EFOO EFls. EFI&’S, EF184, EBFBY,
EB91, EY8s, PCC84, PCCB CO7 PCFB0, PCFa8,
PCLE2, PCLAS, CLM 5, PL‘)O PY33,
PY82, PY800, PY801, 30L18, :!OCIS.
19" TV £6-50
19° 403 Slimline Televisions in good working
order, with compiete set of spare valves.
Price £6-50. Carriage £1-30.
PRINTED CIRCUIT BOARD
2-8 Ins by 4 ins boards complete with etching
P! dandi {1 48p
S500MFD CAPACITORS

S00mfd-25v/w Bund New Electrolytic with long
jeads. 11p each

POST & PACKING under £1-Sp Over £1-90p.
S.A.E. Vor" Iu'ncls on nll noms Monoy bachk
no

VELCO ELECTRONIGS

62A Bridge Street, Ramsbottom,
Bury, Lancs.

B.H. COMPONENT FACTORS LTD.

T.V.'s T.V.'s T.V.'s

COLOUR SETS Guaranteed working from
£125. (Also some not working)

Regreot callers oniy

*4 Channel 19in UHF T.V,’s Despatched
cested, and in full working order. £20.

*19in Slimline, only requires UHF tuner for
BBC2, untested, complete, £8.

*As above but with UHF tuner, £12.

*2 Channel 19in 110° tube, untested, £85.
(Carriage €150 excra all models.)

GY-NORMOUS
RADIO BARGAINS!

*3 types, all superhen wnh push-pull output £o
incternal loud: with
carrying case, nrphone and batteries.

Type A—Very neat little set, still only £1-30 +
p. & p. 20p.

Type C—Large portable radio as sold nation-
ally, A.M, ond F.M. coverage (Yes F.M,.—86-
108MHz). Horizontal pointer tuning scale.
Operates from own dry batteries or a.c. maing
from internal transformer isolated power pack,
with provision for rechargeable celis (not
supplied). €8 + p & p 50p.

Ail these sets are BRAND NEW and complete
in manufacturers original cartons, bue mny
require slight attention—hence bargain prices
—cheaper than kitst

*CASSETTE PLAYERS—lasc few only—usel
standard musicassectes—possible :onvnrnon to
full recorder. Deck alone worth our price of
899 + p & p 5

CASSETTE IICOID!RIPLAYII. Leather:
ecte case, compliete with cassecce, mic & stand,
bacteries atc, £12:80 + p & p 55p.

*C120 Cassettes. Top quality. 7!9 +p&p

600 Wace

All plus 10p post and packing.
Please send C.W.O. to: -

DEXTER & COMPANY
5 ULVER HOUSE, 19, KING STREET,
0244-25883,
As supplied to H.M. Government Departments.

CHESTER CH1 2AH Tel:
508

£3-20. Kit Form £2-70
300 Wace - £2:70. Kit Form £2-20

For_Eagle, Sinclair,

STA

P FOR FULL LIST
P.O. BOX 18, LUTON, BEDS, LU1 18U
DEPT. EE

Dsta Books and Compo Tip.
iw 8%, resistors 1p, or $8p/100. Eiectrolytic uzo 4/40.
8/40, 10[18. 32/10, 25/25, 100/6-4, all 4p. IN914 8p, 100v
1A ¢ 40p. Panel neon “E Mains Transformer
32-0-32 180 mA $9p. Bargain El
1ist. Eloc(rolytlc 100/30 10p, 500/30 12p.
1000/25 28p. 1000/30 33p. ul914 30p. 1@/01/10/& |S’

W.0. p.p. U.K. 18p. Discount £10-10%,
Mon back guarantes. Brand new to spec.

END STAR s

ectrolytics—Send for
, 1000/12 12p

SUMIKS
7 High Street

Langley, Warley, Worcs.

Callers Welcome
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BSR LATEST SUPERSLIM

STEREO AND MONO

Plays 127, 10° or 7° records,
Aunto or Manusl. A high
quality unit backed by BSR
reliability with 12 months’
guarantee. AC 200/250v.
Sice 13} x11}in.

Above motor board 3iim,
below motor board 2iin,
with STEREO and MONO XTAL

£8‘75 Post 25p.

R.C.S. STABILISED POWER PACK KITS
All parts and instenctions with Zener Diode, P-inted Circait,
Bridge Rectitiess and Double Wound Mains Translormer
inrut 200/240v. AC. Output voltages availabie 8 or 8 or
12 or 15 or 18 or 20v. DC at 100mA or less.

PLERASE STATE VOLTAGE REQUIRED. ‘2 POST
Details S.A.E. Sze 3} x 1} x llin. FREE
GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH MADE
1desl for Mike, Tape, P.U., Guitar, Can be used with

Battery 9-12v. or H.T. lne 200-300v, D.f. operation.
Size 13° x 13° = |°. Response 25 c.p.s. to 25 Ke/s. 26db gain.

high performance Loudspeaker. £4 Post
Response 50-12,000 ¢ps. Sensitivity 200mV. £5p

R.C.S. PORTABLE PLAYER CABINETY
“}

Reaily smart appearance with space for R.C.S. Amplifiers
and most modern autochancers. Size 18 x 15 x 8in.
Metal fittings. Carrying handle. Popular colours. Two-tone
rexine covered.

GARRARD SINGLE PLAY TA MK IT Complete with £ I 0
stereo/mono plug in head. Ideal Discotheque or Hi-F

GARRARD AUTOCHANGERS with Sonotone Cartridges
Stereo Diamond and Mono Sapphire. Model 1025 £10.
Model 3500 Stereo and Mono Autochanxer £14. Post 25p.

BSR JUNIOR SINGLE PLAYER £4.50
Turntable, 4-speed motor and separate pick-up

£4

Post
25p.

MONO-COMPATIBLE r For use with vale or transistor equipment. Poat
Plays all records ‘7 75 EOrtiED. Full instructions supplied. Details 8.A.E. 90P 10p
RCS 3 WATT AMPLIFIER. Ready made tested. 2-stage NEW TUBULAZR ELECTROLYTICS CAN TYPES

triode pentode valve UCL82. 3 watts output. Tone and 2/850V 1¢p, 250/25V .. 14p |50+ 50/350V .. 35p
volume controls. Rectifier valve UY85. Knobs. With 4/350V 1¢p | 500/25V 20p |80+ 1007350V 58p

8/450V 1¢p'100/25V
18/450V 1p 100/50V .. 47p|[324-32/450V .. 33p
32/450V £0p |8 -8/450V .. 18p;350+ 507325V
25/25V 10p(8+16/450V . . 20p(32--32--32/350V 43p
50/50V .. 10p|18-+18/450V 25p|100+ 50+ 50/350V48p
100/26V .. 19p'32+32/350V 25p

LOW VOLTAGZ ELECTROLYTICS

1 2.4, 85, 8 18 25, 30, 50. 100, 200mF. 15V. 10p

500mPF. 12V. 16p; 25V. 20p; 50V. 30p.

1000mP, 12V. 17p; 25V. 38p; 50V. 47p; 1(0V. 70p.
2000mF. 6V, 2Sp; 25V. 42p; 50V, 57p.

2500mF, 50V. €2p; 3000mP. 25V. 47p; 50V. 850,
5000m¥. €V. 2:p; 12V. 42p; 25V. 75p; 35V. 35p; 50V. 95p

CERAMIC 1pF to 0 01mPF, 4p. Silver Mica 2 b 5000pF. &p.
PAPER 350V-G-1 4p, 0'5 13p; 1mF 15p; 2mP 150V 15p.
500V-0-001 to (-05 4p; 0-1 8p; 025 8p; 0 47 Hp.

SILVER MICA. Close tolerance 1% 2-2-500pF 8p; 500-2-200
pF 10p; 2,700-5,800pF 20p; 6,800pF-0-01, mid 30p; each
TWIN GANG. * 0-0" 208pF + 176pF, 85p; Slow motion drive
3654365 with 54 25pF, 50p; 500pF slow mation, standard
45p; smali 3-gang 500pF £1-60.

SHORT WAVE. SINGLE. 10pF 30p; 25pF 56p; 50pF 55p.
NEON PANEL INDICATORS 250V AC/DC Red >r Amber 20p.
RESISTORS, ! #., , w.,20% 1p; 2 w. 5p 10 ohms to 10 mex
HIGH STABIL'TY. } w. 2%, 10 obms (o 1 mex., 10p.
Ditto 5% Prefe-red values 10 obms to 10 meq , 4p.
WIRE-WOUND RESISTORS § watt. 10 watt, 15 wstt
10 ohimy to 100X, 10p each; 2§ watt. 1 ohm to 8-2 obms 10p.

38p|324-32/250V .. 18p

@
k=3
-

HI-F1 PICE-UP CARTRIDGES. Diamond LP/Sterec
Stereo/Mono 9TA £2:50; GP94 £2-50; GP93 £2-00;
Sapphire Mono GP91 £1-50; Power-point LP/78. 60p.

WOOFER AND
E.M.I. TWEETER KIT

£5'75 Post 26p

Comprising a fine example ot 3 Woofer
10 x 6fin. with a massive Ceramic
Magnet, 44ox, Gauss 13.000 lines.
Aluminium Cone centre (o improve
middle and top response. Also the E.M.I.
Tweetsr 3}in. square ha special light-
weight paper come and magnet flux
10,000 lines. Filter condenser included.
Impedance Standard . 8 ohms
Maximum Power 12 watts
Uselul Response .... 35 to 18,000 cps
Base Resonance 45

cps
SUITABLE ENCLOSURE 20 x 13 x 9in, £9 POST 25p
WEYRAD P50—TRANSISTOR COILS

RA2SW Ferrite Aerial. . 72p 8Spare Cores . 3. 8P
Osc. P50/1AC .. ...... 33p Driver Trans. LFDT4.. 58p
LF.P50/2CC 470 kc/s.. 36p Printed Circuit, PCA1  58p
3rd LF. P50/3CC . 38p J.B. Tuning Gang . 8bp
P51/1 or PS1/2 ...... 38p ‘Weyrad Booklet. .. 10p
P50/3V 36p OPTL 58p

Mullard Ferrite Rod 8 x Jin. 20p, 6 x [in. 20p.

YOLUME CONTROLS | 80onm Coax 4. sa.
Long spindles, Midget Size | BRITISH AERIALITE

5 K.ohmsto2 Mex.LOG or | AERAXIAL-AIR SPACED
LIN. L/8 18p. D.P. 25p. | 40 yd. £140; 60 yd. £2
STEREO L/8 55p. D.P. 75p. | FRINGE LOW LOSS .
Edge 5K. §.P. Transistor £5p | Ideal 625 and coloar. | Op7d

8in ELAC
HI-FI SPEAKERS

Dual cone plasticised roll
surround. Lazge ceramic
magoet. §0-18,000 cps.
Bass resonance
55 cps. 8 ohm
impedance.

10 watts
mausic power.

DECCA DECCADEC GARRARD
MOTOR UNIT MK

Single play Stereo
Mono Deram
transcription

bead and arm
Four speeds.
10}in. turntable.
Anti-rumble Qlter
Bias compensation.
Laborstory motor.

Post

price - £18:50 i

ALL MODELS **BAKER SPEAKERS” IN §TOCK
HI-Fi Encl Manual ining 20 plans, crastover
dats snd cuble tables. 42p Post Pree.

BAKER j2in. MAJOR £9

80-14,500 c.p.s., ifin.

v & double cone, wooler snd
NG tweeter cone together
> with 8 BAKER ceramic

magnet sssembly having
s flux density of 14,000
gauss and a total tux of
145,000 Maxwells. Bass
resonance 40 ¢.p.s. Rated
20 watts. Voice coils

3 or 8 or 15 ohms. Post Free
Module kit, 30-17.000 c.p.s,
y with

twecter, crossover,
batfle and
instractions. £I I '50
BAKER BIG—80UND" SPEAKERS
‘Group 25’ | ‘Group 35’ ‘Group 50'
12 inch 12 iach 15 inch
25 watt £7 35 watt £9 | 50 watt ‘ I 9
3 or 8 or 15 ohm 3 or Bor 15 ohm 8 ot 15 obhm

TEAK HI-I1 SPEAKER CABINETS. Pluted wood front
For 12in. or 10in. dia. speaker 20 x 13 x 9in. £9. Post £5p
For 13 x 8in. or 8in. speaker 16 x10 x 8in.  £5. Post 25p
For 10 x 8in. or 6in. speaker 16 x8x 6in.  £4. Past 25p
LOUDSPEAKER CABINET WADDING 18in. wide, 15p 1t

GOODMAHNS 64 in. HI-FI WOOFER
8 ohm, 10 watt. Large ceramic magnet.
Specisl Cambric cone surround. Frequency
responge 30-:2,000 cps.Ideal P.A. Colnmns.
Hi-Fi Enclosares Systems, eto. ‘4

¢

SPEAKER COVERING MATERIALS. Samples Large 8.A.E
Horn Tweeters 2-18kc/s. 10W 8 ohm or 15 ohm 21-50.
De Luze Born Tweeters 2-18 Kc/s, 10W, 15 ohm £3.
TWO-WAY 3000cps CROSSOVERS 3 or 8 or 15 ohm 95p.
SPECIAL OFFER! 80 ohm 2}in.; 2%in.; 35 ohm, 2ia.: 8ln.
25 ohm, 2¢in. dis.; 3in. dia.; 6 x 4in.; 8 x Sin. | EACH
15 obm. 3iin. dia.; 8 x4in.; ? x 4in.; TYPE
3 obm. ¥lin. 3in. 5 x 3in,

LOUDSPEAKERS P.M. 3 OHMS. 7 x 4in. £1-25; 8}in, £1-50;
8 x 5in. £1-60; 8 x 2yin. 90p 8 in. £1-75; 10 x 6in. £1 90.
RICHARD ALLAN TWIN CONE LOUDSPEAKERS.
8in. dia. 4 watt; 10in. dis. 5 watt; lein. dia. 6 watt
3 or 8 or 15 ohm models £¢-00 each. Post 15p.

VALVE OUTPUT TRANS. 25p; MIKE TRANS. 50:1 25p.
5 WATT MULTI-RATIO, 3. 8 and 15 ohms 80p.

ELAC CONE TWEETER

The movine coil diaphraxm gives s good
radiation pattern to the higher frequencios
and & smooth extension ol total response
trom 1,000 cps to 18,000 cps. Size 3}

3} x 2in. deep. Rating 10 watts. 3 obhm
or 15 ohm models.

Poat 10,

METAL PLINTH & PLASTIC COVER
Cut out ready for Garrard or
B.S.R. WIit play with cover In £5-50
%olllior:’.l bLIa“I\“I "t‘hllgn.

overed In black leatherette.
Antimagnetic. 124 x 14 x Tin. POST 25p
ALSO AVAILABLE IN SOLID NATURAL MAHOGANY

WAX POLISHED FINISH AT SAME PRICE

BAKER 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER

4 Inputs speech and
music. Miziag facilities,

MAINS TRANSFORMERS *;;, 0
£50-0-250 80 mA. 6:3v. 4 amp . .. 21-50
£50-0-250 80 mA. 6-3v. 3-5a, 6-3v. 1a or Sv. 2a. £2:50
350-0-350 80 mA. 8:3v. 3:5a. 6-3v. 1a. or 8+, 2a. £3 00
300-0-300v. 120mA., 8:3v. 4a. C.T.; 6:3v. 22 £3-25

MINIATURE 200v. 200mA,, 6-3v. 1a. 2} x 2] x2in. 75p

MIDGET 220v. 45 mA., 6:3v. 2a. 2] x 2} x gjo. 80p
MINI-MAINS 20v, 100mA. 11 x 11 x 1{in. 50p
HEATER TRANS. 6-3v. 3 a. 80p
Ditto tapped sec. 1-4 v., 2,3, 4,5, 63v. 1 amp .. 80p

GENERAL PURPOSE LOW VOLTAGE. Tapped Oatputs
st2amp. 3. 4 5.6,8,9,10, 12,15, 18, 24 and 30 v. 2225
1amp.. 8, 8, 10, 12, 186, 18, 20, 24, 30, 36, 40, 48, 60. £2-25
2 amp. 8, 8, 19, 12, 186, 18, 20, 24, 30, 38, 40, 48, 60. £3-25
S5amp. 6, 8, 19, 12, 18, 18, 20, 24, 80, 36, 40, 48, 60. £8-75
AUTO TRANSFORMERS 115v. (o £30v. or £30v. to 115v.
150w, £2-25; 300w, £8-25; 750w. £10; 100w. £14.
CHARGER TRANSFORMERS. Input 200/253v.

for 8 or 12v., 1} amp., £1-50; 2 amp £1-80; 4 amp. £2:50.
FULL WAVE BRIDGE CHARGER RECTIFIERS:

8 or 12v. outputs, 1} amp. 40p; 2 amp. 55p; 1 amp. 85p
LUCAS 2D8580 Bridge 70V 5 amp £1.

BLANK ALUMINIUM CHASSIS 18 s.w.z. 2in. sides. 7 x 4in.
45p; 9 x 7in. 60p; 11 x 7in. 70p; 13 x Bin. 80p; 14 x 1lin.
95p; 15 x 14in. 99p; 11 x 3in. §0p; 16 x 10in. £1.

ALUMINIMUM PANELS 184.w.g. 6 x 4in.8p;8 x 8In. 18p;
14 x 3in. 16p; 10 x 7in.19p; 12 x 5in. 20p; 12 x 8in. 28p;
18 x 8in.28p; 14 x 9in. 34p; 12 x 12in. 40p; 16 x 10in. 50p

1} inch DIAMETER WAVE-CHANGE SWITCHES £5p.
2p. 2-way, or 2 p. 6-way or 3 p. 4-way £5p each. 1 p. 12-way,
or 4 p. 2-way, or 4 p. 3-way 25p.

TOGGLE SWITCHES. sp. 14p; dp. 18p; dp. dt. 23p.

“THE INSTANT" BULK TAPE g
ERASER & HEAD DEMAGNETISER ,&
200/250v. A.C. Q-J Post
Leaflet 8.AE. 158p

HI-FI STOCKISTS

RETURN OF POST DESPATCH

RADIO COMPONENT SPECIALISTS

E.M.I. 13} x 8in.
LOUDSPEAKERS

With twin tweeters £ 4.25

and crossover, 10 watt
_ Post 15p

State 3 or 8 or 15 obm.

{As {llustrated)
! With llA{ed tweeter cone and ceramic
magnet, 10 watts.
Basa res. 45-80 cps. £2'75
Flux 10,000 gauss.
State 3 or 8 or 15 obm. Post 15p

Teak Cabinet Size 18 x 10 x 9in. Post 25p
MINIMUM POST AND PACKING ISp

CUSTOMERS FREE CAR PARK
337 WHITEHORSE ROAD, CROYDON

Open 9—6 p.m. (Wednesdays #—1 p.m., Saturdays $—5p.m.)

Matches
200/250V.
Separ:te Treble and Bass Controls.
Guaranteed. Details S.A.F.

10-30.000 cps.

all loudspeakers. A.C.

BARGAIN AM TUNER. Medium Wave. £4-50
Transistor Buperhet. Ferrite aorial. 3 voit.

BARGAIN 4 CHANNEL TRANSISTOR MOKO MIXER
Add music:] highlights sand sound cflects to recordings.
Will mix M crophone, records, tape and tuner £3.50
with separa e controls into single output. 0 volt.
STEREO VERSION OF ABOVE £4-60

BARGAIN PM TUNER 88-108 Mc/a Siz Transistor. 8 volt
Printed Cir<nit. Calibrated slide dial tuning. ‘ l 2
Walnut Cabinot. Stze 7 x § x dinch

BARGAIN FM TUNER as above less cabinet

£8.85
BARGAIN 3 WATT AMPLIFIER. 4 Transistor ‘3 .50
Push-Pull Eeady bailt, with volume control. 9v.

COAXIAL PLUG 6p. PANEL S8OCKE(S 6p. LIXE 18p.
OUTLET BOXES, SURFACE OR PLUSH 25p.
BALANCED TWIN FEEDERS 5p yd. 80 ohms or 300 ohma.
JACK SOCKET Std. open-circuit 14p, closed circait 23p;
Chrome Leaa Socket 40p. Phono Plucs 5p. Phono Socket §p.
JACE PLUGS Sid. Chrome 15p: 3-3mm Chrome 14p. DIX
SOCKETS CLassis 3-pin 10p; 5-pin 10p. DIN SOCKETS Lead
3-pin 18p; 5-pin 25p. DIK PLUGS 3-pin 18p; 5-pin 25p.
VALVE HOLDERS, 5p; CERAMIC 8p; CANS bp.

E.M.l. TAPE MOTORS Post 1bp.

120v. or 240v. AC. 1,200 r.p.m. & polo
135mA. Spindle 0187 x 0-2bia £|.25
Size 3} x 2} x Liin. (Mustrated)
BALFOUR GRAM MOTORS

120v. or 240v. A.C. 1.32?2(:) r.;‘.m. 4 pole
50mA. Spindle § X . Size
24 x 2f x 1ljia. Past 15p 85P

CALLERS WELCOME

Radio Books & Compenant Lists 5p. Written guarantee. (Export: Remit cash and extra postage.) Buses 50, 68, 159 Rail Selhurst. Tel. 01-684-1665
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Everyday Electronics Classified Advertisements

Classified Advertisements, "EVERYDAY ELECTRONICS,” Fleetway House, Farringdon Street, London EC4A 4AD.

RECEIVERS and COMPONE NTS

COMPUTER PANELS 5BC108, dlodes, 4-50p
poat 10p. PANELS WITH SILICON AND GERM!
TRANS, at least 50. 6—£100 post 15p. UNIT
WITH 4-LA2 POT CORES +11 2%, CAPS 50p
post 15p. ICs 7400 SERIES ON PANEL(S) 10—75p
post 10p. FALLOUTS $5—13p. ORP12 on panel
ox equipt. 35p cp. BANK 20 WIRE ENDED NEONS
$0p post 8p. SEND LARGE S.A E. FOR LIST OF
PANELS ETC.

7LB ASSORTED COMPONENTS £1 30 cp.

J.W.B. RADID
75 HAVFIEI.D ROAD SAI.FDRD s I.ANCQ
AL ORDER ONLY

ILLUSTRATED COMPONENT

CATALOGUE

WITH USEFUL

DATA
AND
DISCOUNT
VOUCHERS
25p POST FREE (UK)
W.E.C. LTD.

HIGH STREET, RIPLEY
SURREY

3watt i.c. amplifier SL403D £1 + 200
48 SPECIFIED FOR £E RECORD PLAYER |
CIRCUITS AND LAYOUTS SUPPLIED u...... ..rf‘?...l,

WHY NOT GET TIIE ET THE BEST EASILY!
BUILD YOUR EE PROJECT ON READY MADE

PRINTED GIROIIIT BOARI) NIPPIBOMID

Pl.!ll[ !'I'l’! Pl“!ﬂ LAYS I rl SRSP SASE
I!.F L ‘ .‘I IUDIO OI l!l!l"ﬂl 2
Al %'u's'uhf&f?m’:%‘ d.“t%'! sHibe, uﬁp
Ibmlnnyul nlu nullnbln 18-19p; n-u.

B for samp

RORICS: o ]

ALWAYS USEFUL. Assortment washers
(plain, locking, insulating), circli s
clips, rivets, etc. 200-15p, 1,000-65p.
Components used 100-60p, new 100- £l
New resistors (P.V. to 1W) 100-60p. All
good mixtures. Postal only. Chaplin,
.;)l Brewhouse Hill, Wheathampstead,
erts.

ELECTRONIC KITS FOR EE PROJECTS
! AVE vou waited weeks tor tonths) for
your electionic componrits to arrhve in
the past 77~ Well you won't have to anymore—
not it vou buv from us,

IU o onr intention 10 <ati<fy onr customers —
nlekly and campletely 308

We are starting this mauth offering all lhv
elertronic  components far  the WASH/WIPE
CONTROLLER at a ot of £2-10 including
postage snd packing.

Beml RAE for any other kits advertised and
enst «f ELECTRONOME, HORSFS - FOR -
COURSES, SHAVER INVERTER, adiertised
this~ month,

tiet espress satl«faction or vour money back
from

EXPRESS COMPONENTS
17 Albert Square, Stratford. London, E15 1HJ

SERVICE SHEETS

SERVICE SHEETS (1925-1972) for
Televisions, Radios, Transistors, Tage
Recorders, Record Players, etc., by
return post, with free Fault-Findin

Guide. Ptices from 5p. Over 8,00

models available, Catalogue 13p.
Please send S.A.E. with all orders/

enquiries, HAMILTON RADIO, 54
London Road, Bexhill, Sussex. Tele-
phone: Bexhill 7097.
MISCELLANEOUS

RECORD TV SOUND using our loud-
speaker isolating transformer. Pro-
vides safe connection to recorder.
Instructions included. £1 post free.

CROWBOROUGH ELECTRONICS

(E.E.), Eridge Road, Crowborough,
Sussex.

CHROMASONIC ELECTRONICS is
well and living at 56 Fortis Green

Road, London N10 3HN. 40 page illus-

trated catalogue 20p post free.

Add 5p P. & P.

NO NEED TO WORRY ABOUT
A TRANSMITTING LICENCE

because this GPO approved transmitter/
receiver kit does not use R.F. and you can
get one easily. Your transmissions will be
virtually SECRET since they won't be heard
by conventional means. Actually it's TWO
KITS IN ONE because you get all the
printed-circuit boards and components for
both the transmitter AND receiver. You're
going to find this project REALLY FUN-
TO-BUILD with the EASY-TO-FOLLOW
instructions. An extremely flexible design
with quite an AMAZING RANGE-—has
obvious applications for SCHOOL PRO-
JECTS, LANGUAGE, LABORATORIES,
SCOUT CAMPS, etc.

GET YOURS! SEND £5-50 NOW

S.A.E. fc details
TO: BOFFIN PROJECTS,
DEPT. KEE.

4 CUNLIFFE ROAD,
STONELEIGH, EWELL, SURREY

SBOUND 87TPPLIES
(LOUGHTON) CO. LTD.

tor
Fagle International an-l Internatinal Reciifier Producea
TOA P.A. Eonipment and Mises,
Capacitors,  Resdators, Mags, Yoekets, Cables, Audio
Leadds, Remfeondueturs, Valves, Vepo {loand, ete., for
the constructor,

FLECTROII(‘I DEPT. Tel. 01-508-2715
12 Smarts Lane, Loughton, Ersex.
Wours, 9.30 a.ni.-1 p.m., 2-6 p.m. Mon.. Tues. Wed, and
Fri. ; 9.30 a.m.-1 p.m., 2-5.80 p.m, Bal. Closed al) day
hursday,
.

12 VOLT
FLUORESCENT LIGHTS

(as illuserated)

Beat power cuts, be Independent. Ideal for

Caravans, Tent, Emergency Lighting, etc.

Works anywhere where 12V is available.

LG,;Elnnncd for six months, READY TO
at:-

12ins 8watt £3-60 rost paia
21ins 13watt £4-60 ros: psid

SALOP ELECTRONICS Callers
Wyle Cop welcome
Shrewshury, for lises or

Shropshire. Enquiries Large S.A.E.

24 WOODHII.L HARLOW, ESSEX.
c. R. HADLE Catalogue 5p stamp or tree with order.
| our stocks are brand new with money back GUARANTEE
TRANSISTORS .

AC 107 18p AL 102 80p BC 212l 8p I ME 8101 14p OC 140 8p IN 4007 13p

AC 128 13p: AL 103 49p BU213L  8p ME 4102 18p O 170 IOD‘ w005 30p

AC)27  18p AU 103  88p, BU 214l  8p MP K111 3%p OC I7] 49p ! woz 38p

AC 128 12p Al 111 954 | BD 11 B80p | MP 8112 34p OC 200 12p 0A B0 6p
| AC 178 22p BC 107 8o BD 128 80p MP 85Il 34p OU 23 12p 04 91 (1]
| AC 141 16p BC 108 8p BD 130 “p‘ MP 8513 4bp OU 25 llpl IN 4148 4
| AC 142 16p BC 109 8p BFY 50 18p OC 4l 13p OC 28 85p 400W Zenern

AC 141K 20p BC 154 20p BFY 5! 12p OC 44 18p OC 29 P 3-3-30v 10p

AC 142K BC 168 10p BFY 32 12 OC 45 13p'0C 35 £28p Rectifiers

AD 142 39p . BC 169 11p BRY 9317 18p OC 71 13p OC 34 38p IN 4001 b5p |
| AD 149 40p BC 14N 10p ME 0402 18p O 72 13p =N 497  18p IN 4002  8p i

AD 150 44p 1 BC 149 10p ME 0404 14p OCK) N 171  24p IN 4003 ap

AD 140 0p BC 1a2L 8p ME 4101 10p OCAID 1304 25p IN 4004 8p

AD ALY m/p [BCISIL  8p ME 4102 12p OU N3 20p ‘.‘ 1303  25p IN 4003 11p

AD 142 85p ' BC 1841 8p ME 6002 llp oC 139 13p 2N 2446  47p IN 4008 19p

CITDRS
MULLARD POLYESTER CAPACITORS cm SERIE
250V P.C. mounting: 0-01uF, 0-015uF, 0-022uF, 0 muF 0-047uF, 0-068uF. 3ip. 2-1uF, dp. 2-1SuF

0-22uF, Sp. 0-33uF, 61p. 0-47uF. 81p. 0-68uF, 11p. l OuF 13p. 1-SuF, 20p. 2-2uF, 24p.
| ELECTROLYTIC CAPACITORS_MULLARD C426 SERIES 8p each. (uF/V) 10[2 5, 40/2-5, 80/2-5. 160/2-5,
320/2°5, 500/2-5, 8/4, 32/4, 84/4, 125/4, 250/4, 400/4, 6-4/6-4, 25/6-4, 50/6-4, 100/6-4
| 32/10,64/10,125/10,200/10,2-5/16, 10/16, 20/18, 40/16, 80/16, 125/16, 1-6/25, 6‘/25 12- 5I2$. 25/25, $0/25. 80/25, 1/40,
4/40, 8/40, 18/40, 32/40, 50/40, 0-64/64, 2-5/64, 5/64, 10/64, 20/64, 32/64.

. 200/6-4, 320/6-4, 4110, 16[10

| SILVERED MICA. 500v d.c.
| Values (PF) :

, 300, 330, 390, 400,

4700, 5000, 30p each,—S600, 6800, 8200, 1

22, 8,82, 10, 12, 15, 18, 22, 24, 27, M 33, 35, 39, 47, 50, 56, 68, 75, B2, 100, 120, 150, 189, 200, 220, 250. 7p each—
270, 70, 500, 558. 880, 800, "oalch —1000, 1500, 1800, 2200, 18p each.—2700. 3600, 20p each,—

8o each

RESISTORS
1 watt 10%, carbon  § wait 10%, carbon
Range 2:2 ohms to 10 meg.
TRS nlpl- rated at *—*_t!‘"" tin oxide resistor £ 2%
3p sach. ange 10 ohms-1 meg ohm,
SLI WITCH
SPST |0n each SP Three Positions 12p each
MINIATURE NEON LAMPS
240v or 110v 14 5p. S plus 44p each,

1p each

LINEAR IC's
708c TO% 20p 41c TO99 p
T09¢ DIL 28p 7‘1: DIL Hp
BARGAIN TTL's at 15p eac
7400, 7401, 7402, 7403, 7404, 7‘10 7420, 7430, 7440
;;50 7‘51 7‘53 7454,

oa
7442, 7‘70. 7472, 7473, 7474, 7476, 7486
AND LOTS MORE —

Cases for EVERYDAY ELECTRONICS Projects.
Specially made to suit actual specifica-

tions in EVERYDAY ELECTRONICS

in two tone moulded plastic.

Examples—many others available £
Moisture Meter 0-65
Darkroom Timer ... 0-75
Rain Alarm ... . 0-65
Home Sentinel o0 0-65
Remote Temp. Control 0-75

Write (SAE) stating project required for
Brochure and Price List.

M.P.E. Led., Dept. EE,, Bridge Street,
Clay Cron. Chesterfield, S45 INU.
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JOHN SAYS...
ARING MODULATOR by Dewtron is
professional, transformerless, S-transistor,
has adjustable FI/F2 rejection. Module £7.
Unit £€8:90. WAA-WAA Pedal kit of all
parts, incl. all mechanics & instr. Only
£2-95. AUTO RHYTHM from Dewtron

FREE

TO ENGINEERS

TECHNICAL TRAINING in Radio, TV
& FElectronics through world-famous
ICS. For details of proven home-study
courses write: ICS (Degt 566) Inter-
text House, London, SW

MEN! You can earn £50 pw Learn
computer operating. Send for FREE

modules. s}ﬂ'.’:-,; ;‘:,"',‘,,:3:,::"?",:?::;2 Whalever your age brochure—London Computer Opera-

SISER MODULES and other miracles. or experience you tors Training Centre, G22 Oxford

Send |Sp for flluse. list. must rcad New House, 915 Oxford Street, London,
D.EW. Ltd., 254 Ringwood Road, Opportunities. It des- Wl

Ferndown, Dorsat. cribes the ecasiest way to pass A.MS.E, PHILIPS GUIDE to Junior Electronics,

— A.M.LM.L, City & Gnilds (all branches), Gen. this comprehensive booklet is now

WANTED Cert., etc., and gives details of courses in all available, price 50p+10p p.&p. from

EVERYDAY ELECTRONICS, parts 2, branches of engineering Mechanics, Electrical, GERRARD ENG]NEERING LTD., 20a

3, 4, 5. Avo CT38 mummeter, com-
ponents, books photo’flash  service
sheets. Box 1

Civil, Auto, Aero, Radin, TV, Building,
You must read this book.

etc,

South End, Croydon, CRO 1DN. Tel:
688 5705. EXt. 6
“SHORTWAVE VOICES of the World”

Send for your copy today—FREE! ok L o
£1-55; an exceptlonal book. “World
CIRCUITS B.I.LET. B32, Aldermaston Court, Rat“l);:) TV Handbook” £2-80. “How to

ENCAPSULATE your circuits in crys-
tal clear plastic. Cold pouring, quick
setting. SAE. Westby Products, Dept.
PF1, School Lane, East Keswnck Nr.

Leeds.

Reading, RG7 4PF
Accredited by the Council for the
Accreditation of Correspondence Culleges

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Listen to the World” £1-35. Under £2,
postage 10p worldwide. IRC/3 for
ricelist. (Mail only.) David McGarva,
gox 114A, Head Post Office, Edmburgh

EH1 1HP. Closed June 20-July 3

C.W.O. PLEASE. POST AND PACKING,
PLEASE ADD 10p TO ORDERS UNDER £2.

YATES ELECTRONICS
(FLITWICK) LTD

Catalogue which contains data sheets for most of the

components listed will be sent free on request.

DEPT. E.E., ELSTOW STORAGE DEPT.
KEMPTON HARDWICK,

10p stamp appreciated.

BEDFORD. OPEN ALL DAY SATURDAYS
:\\;s:skfo:_sh - . \ . . crucci MULLARD POLYESTER CAPACITORS C296 SERIES
skra 14 stability carbon hiim—very low nO}lep ess construction. 400V: 0- ool“; 0-0015 F 0 002 F 0- 00]3“‘ 00047, F 2 p. 0 0063‘[‘ 0- °|“F.
gl‘:’“’r“:jglﬂ';’.‘f"” carbon film—very small body size 75 x 2-5mm. W 2% | 5. onsuF 0-022uF, 0 03 ur 3p.0- oamr 0-088uF, 0- [ F, 4p. O*ISuF 6p. 0-22uF, 74p-
- 0 ,Ulp. 0-47uF, |
Power Values Price l60V 0 onur 0-015sF, o 022uF, 0-033uF, 0- 047uF 0- osaur. Ip. 0 IuF 3¢p. 0- ISuF,
watts Tolenonce Ran‘se available 1-99 1004 1 ayp. 0-22uF, Sp. 0 3IuF, 6p. 0°47uF, 7ip. 0-68uF, [Ip. | -OuF, 13p
) Az E24 1-0p 80 | MULLARD POLYESTER CAPACITORS C280 szmzs
¥ 0% el OaRIeD) £12 3% €80 1250V P.C. mounting: 0 -0luF, 0:0I5uF. 0-022uF, 3p. 0:033uF. 0-047uF, 0-06BuF
t 2% 1002~ €2 s 00 | 33p. 0 (uF, 4p. 0- 15uF, 0-22uF, Sp. 0- IIuF, 64p. 0-47uF, 84p. O- 6BuF, | 1p. | -OuF, 13p
i 10% 102-3-90 €12 1-0p 08 1755 Fop. 2.2uF, 2p.
i 134 4-70-1M0 Ei2 10p 08p d ;
4 10% 10-10Q EI2 6p S 5p
Quantity price applies for any selection. Ignore fractions on total order. MYLAR FILM CAPACITORS 100V, CERAMICDISCCAPACITORS
0-001uF, 0-002uF, 0-00SuF, 0-0luF, 0-02uF 100pF to 10,000pF, 2p each.
24p. 0-04uF, 0-05uF, 0-068uF, 0+ IuF, 3{p.
DEVELOPMENT PACK
05 wate $% lskera resistors S off each value 4-702 to | MQ. ELECTROLYTIC CAPACITORS—MULLARD C426 SERIES 6p each
El12 packiys resistors (240, €24 pack 650]rasistors €470 WEIY) 10/2.5, 40/2 5, 80/2:5, 160/2 5, 320/2 5. 500/2.5. 8/4,32 4, 64/4, 125/4.250/4,
400/4, 6-4/6-4, 25/6 -4, S0/6-4, 100/6-4, 200/6-4, 320/ 4, 4/10, 16,10. 32/10, & 10
POTENTIOMETERS 125/10, 200/10, 2 5/16, 10/16,"20/16, 40/16, BO/i6. 125/18. 1-6125, S, 12-5/25,
Carbon track 5kQ to 2MQ, log o linear (log W, lin §W). %g gi sotﬁ 80/25, 1/40, 4/40, 6/40, 16/40, 32/4D, 50/40, 0-64/64, 2 s 64, 5/64, 10/64
Single, 12p. Dual gang (stereo), 40p. Single D.P. switch 14p. /
SKELETON PRESET POTENTIOMETERS MULLARD €437 SERIES
; 100/40, 160125, 250/16, 400/10, 640/6-4, B0O/4, 1000/2-S, 9p. 100/64, 160/40, 250/25,
ﬂ:f,:"m!"(’g 230, 5000 and decades to SMA. Horlonul or vertical P-C. | 400/16. 640/10, ‘1250/4, 1000/6 -4, 160072 S faoTed, Pas01d: 400135 a1,
Sub-miniature 0- IW, 3p each. Miniature 0-25W, 6p each. }283’,:0 ';ggol;g 4'2%%{)5’2457-?:2/2 S, ISp. 250/64, 400/40, 640/25, 3200/4, 1000/l16,
TRANSISTORS F -
ELECTROLYTIC CAPACITORS Miniature P.C. mounting Sp each.
ACIO7 ISp | BCIO7 10p | BFI9S  1Sp; OCBI  12p | INJ703 i2p A=l : '
AC126 115 BEIoe 105 | BFYso 125 OCep 120 | 3N3704 138 | GFIV): 10712, 50112, 100/12, 200/12. 5/25, 10/25, 25/25. 100/25.
ACI27 12p BCI09 10p | BFYSI 22p | OCP7] 40p | 2N3705 12p
ACI3 120 BClan 135 BSYE 335 DNaiev 160 3nazor 1an| VEROBOARD g |IACK FLUGS AND SOCKETS
P [ P P p 15
ACI32 12p BCI49 1Jp OC26 45p 2IN2646 60p 2IN3IT08 10o | 24x 31 0 Lo i e [ e s
ADI40 SOp BCIS7 13p OC28  45p | IN2926R 9p 2N3I709 Hip | 2§ x5 24p 2p | Srares scraen s 355 3Smmrereencd 136
ADI6l  33p BCIS8 13p OC3S  43p | 2N29260 9p | 2NI710 llp | 3ix 3t 2p e | e s T s 50
ADI62 36p | BCIS9 13p OC42  i2p [2N2926Y 95 2NI7II 1lp| 34 x5 280 28p | crarcara inck 186 3. amm rocket e
AFI14 20p BDIJl 750 OC44  12p | 2N2926G 10p 2N4062 I2p [17x2 759 57p
AFIIS 20p BDI32 75p OCA4S 12p 2NJOS4 S8p ZTX3I02 ISp |17x3 1005 78p { D-L.N. PLUGS AND SOCKETS |
AFl16 20p BFI79 32p OC70 12p | 2N30S5 60p  ZTXS00 16p | 17 x S (plain) - 82p { 2 pin. 3 pin, 5 pin 180°, 5 pin 240°, 6 pin
AFI17  20p BFIBI  25p OC71  I2p | 2N3442 140p  ZTX503 16p | 17 x 3} (plain) 60p | Plug 12p. Socket 8p.
AF118  38p 'BFI9 1Sp OC72  12p | 2N3702 13p | 40362  58p | 17 x 24 (plain) 42p { 4 way screened cable |5Sp/metre i
24 x S (plain) 12p | 6 way screened cable 22p/metre
i tp |
ZENER DIODES LINEAR |C's (DIL) | DIL SOCKET AN P
400mW 5% 3-3V to 30V, ISp. | 709 S0p $0p 14 and 16 pin | §h0¢ face cutter 42p 42p | BATTERY ELIMINATOR £1-50
710 so0p 7‘5 30p l6p Pkt. 50 pins 0p 20p | 9V mains power supply. Same size as PP9 battery.
DIODES THERMISTORS
RECTIFIER SIGNAL
BY127 1250V 1A 120 | OABS 7p | VA1055S 150 VAI1066S ISp VAI077 (Sp R53 €135
BZY10 800V 6A 25p | ©A%0 Sp
BZYi3 200V 6A 20p | OA9IL Sp | COMPACT CASSETTES—IN PLASTIC LIBRARY BOX
1N4001 50V (A 7p | OA202 70 co0 esp ci120  85p
IN4004 400V IA 8p | IN4148 5p
IN4007 1000V 1A 120 L BAILLS 8p
LARGE (CAN) ELECTROLYTICS
3 1600uF 64V 74 3200uF 16V S0p
BRUSHED ALUMINIUM PANELS 25004F v T4p 2500uF 16V 30p
12in x 6in—=25p; 12in x 24in=10p; 9in x 2in=7p. 2500uF 50V S8p 4500uF 25V £)1-68
2500.F ¢4V 80p 5000uF sov  £5-10
SLIDER POTENTIOMETERS 2800uF 100V 43-00
B6mm x 9mm x 16mm, length of track 59mm.
SINGLE (0K, 25K, 100K log. or lin. 40p. HIGH VOLTAGE TUBULAR CAPACITORS—1,000 VOLT
DUAL GANG, 10K + 10K etc, log. or lin, 60p. 0-01uF 10p 0-047uF 13p g:};us ;109
KNOB FOR ABOVE 12p. 0-022uF 120 0-1uF 16p s P
FRONT PANEL 85p
18 Gauge panel 12” x 47 with slots cut for use with slider pots. Grey or mate | POLYSTYRENE CAPACITORS 160V 24
black finish complete with fixings for 4 pots. 10pF to |,000pF El2 Series values 4p each.
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TRANSISTORS TTL. LOGIC 1.C. NEW PRICES
2G301 20p 2N3404 32§p 40311 35p BCY30 27ip BAX60 82{p NKTH0! 87|p 111 12-24 1-11 12-24 111 192 24
26302 20p 9N3405  45p 40312 740 30p BSXAI  62{p NKT4U2 80p £ 2 £ 0 fp
2G303 20p O2N3dl4  224p 40314 Tip 50p BSX76 22jp NKT403 75 020 080 075 032 030
2G306 42{p 2\3“5 22i{p 40320 7ip 25p BBXT7  27jp NKT404 62ip 020 084 006 043 0-41
2G308 P 30p BBX78  27ip NKT405 7?75p 020 0-64 060 043 041
2G309 P 40p B8YI0 27ip NKTI06 62}p 020 023 021 045 044
2G371 » 80p BSYIlL 27jp NKT45i €2ip 0-20 087 083 045 0-44
20374 D ncno 50p 1BY24  15p NKT45% 82p 0-80 085 081 070 0-68
2G381 p BCY 15p B8Y25 15p NKT453 47ip 080 288 270 140 1-38
2N404 22ip 2N3606 p BCYi3 15p BAY2R  17jp NKT&03F32ip 020 288 270 087 082
aNease 20p 2N3607 p BCYS54  32jp B8Y27 1?7)p NKT613F32)p 020 2:50 2:40 087 082
IN697 17p 2N3i02 P BCY3B  22ip B8Y28 17)p NKTG74F 30p 0-20 100 085 200 1-85
IN6US 25;; 2N3703 p BCYH  22ip BBYU9. 124p NKTH77F 30p 023 100 085 382 340
2N708 12ip 2N3704 p BCY60  97ip BBY32 2p NKT713 25p 048 100 095 0-33 030
2ANT05A 12|v 2N3705 P BCYTO 20p D8Y38 25p NKTi8l 30p BNT413 040 100 085 087 084
aN708 Sp 2N3706 p BCY71 25p B8Y37 25p NKTI0419 30p BNT40 0-20 020 018 121 110
2N709 Gﬂp 2N3707 p BCYI2? 17ip B8Y38 22ip NKTI0439 BN748 051 020 018 2 087 084
2N718 26p 2N3708 BCZIO 274p RBBY39  224p 37p 8N7427 048 020 018 SN7493 087 0-84
aN726 30p 2N3709 BCZ11 42ip BBY40 324p hl\TlOol‘l 8N7424 080 020 018 MNN7494 087 0-84
IN727 30p 2N3710 BDILI1S 21.12§ B8Y51 32)p i BNT430 0-23 020 018 BN7445 087 0-84
aN914 174p 2N3711 BOI21 85p DBBY52 32ip NKT:03: '1! 8N7432 048 040 038 8N7498 087 084
zgvm 12{p 2N3715 P 0
9N9I8  30p ©N3ITI6 P NKT ns
Ne29 gy 2N 37p SUB-MIN ELECTROLYTIC
aNe30  £7ip 2N38IP NKT80111 .
IN1090 22|p 2N3823 e range axial lead 8p each
aN109t 22jp 2N3W54 ¢ P NKTS0I12 Values: ((ubyV); 064/64; 1/40; F-8/25; 2518, ©-2/83: 4/10: 4/40;
aN1131  25p 2N3As4A it P 974p | 6-4/f-4; 84725 B/40; 10/16: 10/64; 12:5]23; 16/40; 20/16; 20/64; 25/6-4;
9aN1132  25p 2N3sss B8Y954 12{p NKTS80113 264 40716 50/6-4. 50/25: 50/40; 64/10; 80/2-5;
aN1303  17|p 2N3855A R8\V41  42}p ; H0/15; 80/25: 100/6-4: l‘.!.')ll(!: 128/16; 200/10; 320/6 4.
2N1303  17}p 2N3856 BSW70 L NK‘!‘@m‘.’n2
aN1304  224p 2N385RA citi 75p 924p
aN1305  22§p 2N3R38 G424 BT4p NKTBuuIY SILICON RECTIFIERS
aN1306  25p 2N3K58A Ce25 55p »
aN1307  26p 2N3R59 €426 400 NKT80213 PIV 50 100 200 400 600 RO0 1000 1200
2N1308  30p 428 37ip 924p 1A 8p op 10p llp  12p 18p 20p
2Ni309  30p c744 30p NKTS0214 3A 15p 17p 20p 22p 2p 27p  30p  35p
2N1807  174p DISPL  37)p 13 6A 25p 30p 3gip 3%
2N1813  25p DIGP2  40p NKTB0215 10A 30p 35 40p 47p 36p 66p  7bp
aN1631 35p DisI'3 3T 2ip 1I5A 368p 45p 48p 58p 85p 75p 87p
aN163z  30p DI6P4 400 NKTB0210 35A 70p  80p  S0p 2100 2140 2170 £275
2N1638 274p GETI02 30p 224p 1 amp und 3 amp are plastic encapsulation.
2:1:39] ;21'1‘)5 GETI13  20p g(mn 75p
2N16711 GETI14 20p 0022 50p
281711 25p GETIIS  20p 8«(:_'3 80p DIODES & RECTIFIERS
2N1889  324p GETI19  20p OCu4 80p .
i 32 GiTico s> OGS | NMA Jo AtMs B maniw s swnu s
aN?147  824p GETS 12jp OCx6  #7pp | (N03 TP AAZI3 12p BAY3L 7p OA10  20p
aNz148  B74p GETRSO 309 OCP8  624p | Nyg07 20 AAZ1S 12p BAYIS 25p  Oa®  10p
anoieo .574p GHERATE 1900 LT U I PPra AAZIT 10p BY100 15p 0:iT 8p
2N4193  40p GET8R9 22{p OC35 50p 18113 18 BAIO 15p BY103 22p 0A70 7
aN2193A 42§40 GETS00 22{p OC36  62jp | g8 (0P BAIO2 285 BY122 47p  0A73  10p
2N21viA 30D GET806 22{p OC4}  22jp | o0 1P RAIID 25p BY124 15p 0A79 T
GETS7 224p OCA4: 25p H ; K156
3 18130 8p HALl4 15p BY126 16p 0a81 8p
GETS9 22(p OCH4 200 ) 4131 16 BALIS 7p BYI27 17p 0A85  10p
MJ400 £1.070 OCH5S  12ip | 1g15, 190 RAl4I 17p BY164 57p 0A% 7p
MJ420 112k OC46 15 | jgoug 25 BAL2 17p BYX10 22p 0A9l 7p
MJ421 €112k OCT0 15 | jgo5  gp BAI44 12p BYZ10 35p 0AvS 7
MJ430 21024 OCT1  121p | |gooy 39p BAl4G 17p BYZI1 3gp 04200 7o
g Taw omhowm NG RIS E O MALE SMR B
M1l £1.25 OG5 23(p BAX13 5p BYZ13 25 TIV307 5op
21:13&9 174p MJ490 n-o(.) 0Cis 223., BRIDGE RECTIFIERS
2N2360A 17} MJ491 £1.37 77 30p
2N2410  42§p MJ1800 £2.174 OC8I 20p “SCORPIO" CAP " E !
2N32483  27yp MIE340 62ip OC81D 22ip DISCHARGE IGNITION A. PV A PIV
SN iy MJE320 80P OC83 gzv SYSTEM 1 00 a7 (4 50 ;gv
2N2539  22p MJES21  73p OC84 P . f 14140 & [}
282540 22ip 2N5176 MPFI02 421p OCI39  32ip .7(|" 'E'"‘“ld '"::E“Tg,‘" 2" Teo 3;" 4 400 80p
2N2613  38p aNbuauA MPF103 37ip OClMo  32ip ). Complete kit £10-00 o P |6 50 2p
aN2614  30p 2N524B MPFl04 3740 OCI70  30p . & P. S0p. 2 200  dlp | 5 200 80p
2N2646  52{p 2N3246 MPFL05 32yp OCI7] 30p 2 400  48p | 6 400 2110
elr:-zoso 324p 2N5249 MPS3638 32{p 83280 40p
2N2711  25p 2N5u65 NKTO0I3 474D 201 80p
7 oNs268 22 NKTize azip OCeoz s | L YRISTORS (SCR) L e NRCE
2N5267 £2.82} NKTizs 27p OC203 4210 | 12" 550 97 374p 205 43jp | CAPACITORS
2N5305 NKTI2H 27ip OC204  d2ip | oo 08 0P gei 7P GO4P | 001, 0022, 0033, 0047 3p each
2NB308 NKTI¢8 27ip OC05 90p 7A 82 8% 929 _n_“v 0-088, 0 A p each
2N 35307 NKTI35 224p OC207 75 L1 [ 0.5, 0-22, 0-33 .. 5p each
SN5308 aoi oce7l 4% TIC47 0.6 amp. 200 PIV 85p. 047 ! o0
: 2 i 1P| Also 12amp. 100 PLV 78p 068 n
2N 5309 300 ORFIZ  50p | oNasus ar 85 1 [
2N5310 300 ORPS1 p - B lubis o g:n
2N3354 30p P346A  22)p op . P
2N29064 2‘&» 2N5355 300 Tisas egip | YEROBOARD 2:2uF T 25p
2N2907 2N5356 22p TIS43  27p u:){rlf; Mg"r'h
2N2923 2N 5365 22ip TI844 10p N
2N2 15p 2N5366 37ip TS5 10p | 24 X 3tn 17 23p ::ig‘:vguxnrm::'rgfz: "
2N2925  15p 2N8aay 42ip TIS4E 1p 24 % 5in 25p 28p |4 o % (up 7 ms
2N2926 2N5457 30p TIS47  11p | 3 X 3l 25p 25p BERG r 8-2kQ only), 9
Green  14p 28005 27ip TIS48 13jp | 31 x 5in 30p  20p waths 5%,(up tol8 28(2 onlsp 20w
Yellow 124p 28020 25p TI849  lgjp | 5 % 17in(Plaln) 83p — 10 watt 5% (up to 25kQ ouly),
Orange 12{p 28102 22ip TI85%0 1%jp Veru Pins (Bag of 36) 20p 10p

2N3011 30p 28103

30p TIS51 124p | Vero Cutter 45p
2N3014  32ip 28104

359 TI852  124p Pin Insertion Tools (-1 and .15 POTENTIOMETERS

2N3053  18p 28501 25p TI853  22)p matrix) at 85p.
2N3054 48p 28302 BFYY0 27ip TISG0  29)p dLln leas switch, 16p.
zgnom 62p 28503 BFwW58 271p  TI861 25p OPTOELECTRONICS l‘-: il l:]l"P :.hh‘:wl;%h 25p.
2N3133  30p 3INS3 BF W59 20p TISB2  274p ire-wound Pots (3W), 38p.
2N3134  30p 3N128 BFW60 62ip TIFu9A  50p S&Iﬁ?}oﬂ,ﬁ},ﬂ-gﬁﬁlm Twin Ganged Btereo Pots, Log.
2N3I38  28p 3N140 BPX25 172jp TIP30A 60p MITITE and Lin., 40p.
2N3136  25p 3N141 BPX29 20p TIP3IA 62jp TIL 209 LIGHT E NG
2N3390  25p 3Nl142 BPY10 20p TIP32A 75 DIODE (RED) 35p. PRESETS (CARBON)
2N3391  20p 3NI43 BRY39 30p TIP33A B9800 PHOTORESISTOR 38p
2N3391A 30p 3N152 n8X19 20p 21-024p Py o g: YERAICAL
2N3392 17jp R.C.A. B8X 20 20p TIP34A 22:05 N g E
2N3393  18p 40050 B8X 31 20p TIF35A £2.90 af;LSJ;SRS 03 Watt ?7}p HORIZONTAL
253394  15p 40251 H8X26 20p TIP36A £3-88 walt 5%, 1p.  §W.1W & 2W
2N3402  22jp 40309 1l1p BSX27 4%4p NKT275 20p watt 3% 1p. Eu4 Beriea. THERMISTORS
2N3403  224p 40310 45p BC212L  13p R8X28 324p NKT281 znn watt 5% 1jp. - R53 (8TC) £1.20 VA3705 985p
Post & Packing |13p per order. Europe 25p. Commonweaith (Air) 65p (MIN.) w 29 M/O 4p. K151 (ik) 12p VA1077 20p
Matching charge (audio transistors onty) 15p extra per pair. watt 10°,, 2jp. W & |W Mullard  Thermistors also in
Prices subject to alteration without prior notice. 2 watt 10%, 6p. E12 Beries. stock. Please enquire.

Tel. 01-452 0'6'/2/3 A. MA Rs HALL & SON Send 15p for Comprehensive price lists CALLERS WELCOME
Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 & 33 son-rRL
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10 TRANSISTORS.9 TUNABLE WAVEBANDS, MW1,
MW2, LW, SW1, SW2, SW3, TRAWLER BAND. VHF
AND LOCAL STATIONS AND AIRCRAFT BAND

Built in Ferrite Rod Aerial for MW/LW. Retractable, chrome piated Telescopic Aerial,
for peak short wave and VHF listening. Push Pull output using 600mw Transistors.
Car Aerial and Tape Record Bockets. 8witched Earpiece Socket complete with Earpiece.
10 Transistors plus 3 Diodes. 87 X 24 Bpeuker. Air Spaced ganged Tuning Condenser with
VHF section. Volume onjoff, Wave Change and Tone Control. Attractive Case in biack
with silver hlocking. Bize 9° x 7° x 4°. Easy to follow justructions and diagrams
Parts price list and easy build plans 30p (FREE with parts}).

Total building cost

£8:50

P. r. & Ins. 50p

(Overseas P. & P. £1)

ROAMER
EIGHT
Mk |

NOW WITH
VARIABLE
TONE CONTROL

7 Tunable Wavebands: MW, MW2, LW, BWI], 8W2,
8W3 and Trawler Band. Built in Ferrite Rod Aerial
for MW and LW. Retractable chrome plated Tele-
scopic aerial for Bhort Waves. Push pull ontput using
600mW transistors. Car aerial and Tape record socketa.
Belectivity swilch. 8witched earpiece socket complete
with earpiece. 8 transistors plus 3 diodes. 8~ x 24~
Bpeaker. Air spaced ganged tuning condenser, Volume/
onjoff, tuning, wave change and tone controls.
Attractive case in rich chestnut shade with gold
blocking. Bize 8 X 7 X 4in. approx. Easy to follow
instructions and diagramns. Parta Price List and Fasy

7 Tunable Wave.
bands: MW, MW2,
LW, 8W|, B8w2,
8W3 and Trawier

Powerful push-pull output. 7
including Micro-Alloy R.F.

Build Plans 26p (FREE with parts). ‘ ilstening, 30p extra.
Total building cost £6-98 P.P & Total building costs
(Overseas P. & P. £1) Ins. 41p. {Overseas P. & P. £i)

-

Band. Extra Medium waveband provides easler tuning
of Radio Lusembourg, etc. Built in ferrite rod aerial
for YW and LW. Retractable 4 section 24in. chrome
plated telescupic acrial for 8W. Bocket for Car Aerlal.

apeaker. Alr spaced ganged tuning condenser. Volume/
on/off, tuning and wave change controls. Attractive
case with carrying handle. 8lz¢ 9 x 7 x 4in
Easy to follow instructions and diagrams. Parts price
list and easy bujld plans 15p (FREE with parts).
Farpiece with plug and switched socket jor private

transistors and 2 diodes,
Transistors. 3° X 2¢§°

. approx.

8 Tunable Wave-
bards: MW, LW,
8W1, 8W2, Traw-
ler band plus an
extra M.W. banid
for easier tusing
of Luxembaurg
etc. Bensitive fer-
rite rod aeriadand
telescople  aerial
for 8hort Waves,
3in. Speaken 8
stages—6 trsnsistors and 2 ajoden including Micro-
Alley R.F. Transisiors, etc. Attractive biack case with
red grille, dial and black knobs with polished metal
inverts. 8ize § x 5} x 2}in. approx. Easy build plans
and parts prize list 15p (FREE with parts). Earplece
with plug and switched socket for private listening

30p extra.
£39

Total buillding costs
(Overseas P. & P. £1)

P.P. &
Ins. 26p

P. P&
Ins. 41p.

£5'9

TRANSONA
FIVE

S TRANSISTORs ¢

POCKET
FIVE

3 Tunabije Wavebands
MW, LW, Trawler Band

aupersensitive ferrite rod aerial, fine

tone moving coil speaker. Attractive black and gold
cane. Bize 5 X 1} x 34in. Easy buili plans and
parts price list 10p (FREE with parts). Earpiece with
plug and switched socket for private listening 30p

Tot £9:93

7 stage-
tuning  condenser  volume
grille. Bize 6§ X 44 X 1

H
parts price list 10p (FREE w,

Total building costs

Total buifding costs
(Overseas P. & P. 63p)

(Overseas 1'. % 1°. 63p)

PP &
Ins. 21p

with extended M.W. -
band for easlier tuning AND 2 DIODES

of Luxembourg, etc.

7 stages—35 transistors and 2 diodes, 3 Tunable Wuvebands: MW,

moving coil wpeaker. Attractive case with red speaker
in. Easy build plans and

plug and switched socket for private listening 30p extra.

LW aund Travler Band.
5 transistors and 2 diodes, ferrite rod aerial.

control, fine tone

ith parts). Earpiece with

P.P. &
Ine. 22p

£2:50

NEW! “EDU-KIT"”

RADIOS, AMPLIFIERS,

INCLUDING MASTER UNIT TO
CONSTRUCT.

COMPONENTS INCLUDE:

Tuning Condenser: 2 Volume Contsols: 2 Blider

Bwitches: 4°x2}° Bpeaker: Terminal Btrp: Ferrite Rod

Aerial: 3 Plugs and Sockets: Batter> Clips: 4 Tag

Boards: Balanced Armature Unit: 10 Transistors:

diodes: Resistors: Capacitors: Three §* Knobs.

Units once constructed are detachable

from Master Unit, enablmg them to be

atored for future wse. ldeal for

Behools, Educational A-athorities and

all those interested in rad b construction.

All parts including £5.50 P.P. &

Case and Plans Ins. 31p
{(Overseas P. & P. £1)

RADIO

| | enclose £

| Name

;‘;LLLEQFTER ® Callers side sntrance Barratts Shos Shop
SERVICE * Open 10-1, 2,30-4.30 Mon.~Fri. 9-12 Sat.

Publishea approximately the thini Friday
Dunstable, Beds. Sole Agents for Australia and New Zealand —Gordon & Ootch ( A '8ia) Lta. South

Stationery and Oftice Supplies Ltd. Subscription Rate (including postage): For onc year to any

na-nely that it shall not, without the written consent of the Publishers tirst given, be lent, resold,

price shown on the cover, and that it shall not be lent, resold or hired out or otherwise dizposed
ot of any publication or advertising, literary or pictorial matter whatsoever.

f each month hy 1PC Magazines Ltil., Fleetway llouse, Farringlon Str

: Address

1 ]
| 61 HIGH STREET, BEDFORD.

ROAMER TEN
ROAMER EIGHT [
TRANSONA FIVE[J
POCKET FIVE
| Parts price list and plans for

t, London

TRANS
EIGHT

8 TRANSISTORS
and 3 DIODES

6 Tunable Wave-
bands: MW, LW,
BW1, BW2, BW3
and Trawler Band.
Sensitive ferrite rod aerial for M.W. and L.W. Tele-
scopic aerial for Bhort Waves. 3in. S8peaker. 8 improved
tyvpe transisiors plus 3 dlodes. Attractive case In
black with red grille, dial and black knobs with polished
metal inserts. Bize 9 x 5} x 2}in. approx. Push pull
output. Battery iser switch for led battery
life. Ample power to drive a larger apeaker. Parts
price list and easy build plans 25p (FREE with parts).
Earplece witk plug and switched socket for private

P.P. &

1:otal bui t;l:o costs £4'4 lns. 31p
EXCHANGE CO

{Overseas P & P. £1)

Tel. 0234 62367 |

please send items marked

[0 ROAMER SEVEN []
TRANS EIGHT O
ROAMER SIX O
EDU-KIT O

O

D TR e A G GED SR e SR aEm

(Dept. E.E9.) |

e e o i e e B e o e i e e A

C.4A 4AD. Printed in Engla »y Index I'rinters Lt

Africa-~Central News Agency Ltil.: Rhodesia and Zambla—Kingstons Lul.: Eas® Africa.
part of the worll £2-35, Evervday Llectponics i salil subject to the following conditinr

hired out ur ot* s wise disposed of by way of Trade at re t ¢ [eCm: i seding
f In a Anutilat=] eondition or in any unauth aftized io



HENRY'’S RADIO LIMITED

ENGLAND'S LEADING ELECTRONIC CENTRES

HI-FI - ELECTRONIC COMPONENTS - TEST - PA. ° DISCOTHEQUE - LIGHTING - MAIL ORDER
TEST EQUIPMENT LOW COST HI-FI SPEAKERS

Huge range in stack—too

much to list here, It's all in E.M.|. Size 134" x 84", Lxrge Ceramic Magnet,
| the latest catalogue—prices— [E3

specifications etc. Also Panel

TYPE 150 6 watt, 3, 8 o
Meters and Edge Meters,

ohms £2-20. Post 22p.
TYPE 150 TC Twin cone ver-

T sion €2-75. Post 22p.

! GARRARD TYPE 450 (0 watt with twin
McDONALD $ tweeters and crossover. ), 8
GOLDRING "% or |5 ohms, £3-85. Post 25p.

TURNTABLES TYPE 350 20 watt with tweeter
CHASSIS (Posc S0p) = B g x5 and IS ohma:

SP2S/3 £10:50 HT70 £15-00
MP60 £10-40 MP6I0 £14-1S POL!SHED CABINETS 150, 1S0TC. 450 £4-60. Post 30p.
AP76 £18-85 Zero 0005

20 + 20 WATT I.C. STEREO AMPLIFIER 075 HIGH POWER AMPLIFIER MODULES
" 3 N & Witk PLINTHICOVER MPAI2 Quality transformerless low noise ampliifiers
(As featured by *‘Proctical Wireless'' May/june 1972) {Post 70p) suitable for all Audio, PA and Hi-Fi use.
. MP&0 PC  £17-20 d desly PA25 and PASC
DEVELOPED BY “TEXAS' ENGINEERS FOR | 75 pC ¢35-25 filo T"‘d ‘°'.":'“I "h‘“‘ ' ind A.:
PERFORMANCE, RELIABILITY AND POWER | HT70PC ai s a2 Power Shpey, irness for use wit
) ; g GLT2P _ £29- ;
FEATURES INCLUDE: Low profile with specially designed MPA12{] i8v. 0-8A. I2W. 3-4 ohm. £4-50
Gardners Transformer. 6—I.C.'s, 10 Transistors, 4 Diodes, CARTII;LJ::‘I;’;I():OVER MPAI2’IS JVOV. 0-SA. §2W. l°2-rI"6 ohm.
2 Zeners. Fibre glass P.C. panel. Multi protection. Stabilised GL72PCG800 £34-50 €52
supply. DIN inputjoutput. Complete chassis work. (HLYAP76 G800 £29-95 MU24I40 Mains unit for | or 2 MPAI2[]
FUNCTIONS:Separate Treble/Bass/Volume/Balance controls. | 4770 pC1G800 £27-00 or IS. £4-50
Input selector, Mag. pu, Radio, Tape in and out. Headphone MP60 PC/SCSM £17-28 PA2S 22-0-22v. | A. 25W. £7-50
socket. Scratch and rumble filters. Mono/Stereo switch. HL)SP25/3]GBOOH €18:-95 PAS0O 22-0-22v. 2A. 50W. 3-4 ohm‘ £9-50
SLIM DESIGN WITH SILVER TRIM—Chassis size overall sHL)2015 TCI9TAHCD £13-50 MU442 Mains unit for | or 2PA25 or | only
144" x 6” x 2" max. PASO. £6-00 .
TOTAL COMPONENT COST €32 (Paris st on request I LR Pst'200 per unit
ef. No. s ALL SILICON-FET PREAMPLIFIER AND MIXFR
SPECIAL KIT PRICE £28:50, Post 4Sp. %‘;",’;:af‘,‘:‘;‘,‘,“(’; uBtoNio0 " SEL;- POWERED
(Optlonal Teak sleeve available July/August) :nd kel Coom (=) w“g kﬁ[’\h ] 4 " .

3 . € g 14 . < , All inputs. Adjustable input
Henry's are sole U.K. trade and retall suppliers of the | data and circuit & d DIN M
T anquteias invltsd PRICE PAIR £5-90 Post 10p . e, 329 o<l Sugsae. DI ‘socgens.

ape and out, Micro-
TEXAS—HENRY'S VALUE & PERFORMANCE POWER INTEGRATED N i ;
CIRCUITS FRICE£|0'50P°“ o epAsS o 2Paso.
Plessey SLa03D—3 watt with gt S

LATEST EDITION

8 page data, layouts &
circuits £1 50 300mW TRANSISTOR AMPLIFIER MODEL 4-300

cATA loGu E " P.C. Board 60p; Heat Sink 14 Fully assembied STR Amplifier. Size 54 x
g Fuly Sinclair 1IC12—6 wartt wi‘ﬂ 1§ % gin. 1-10mV adjustable sensitivity. .fr
e detailed and data and circuits £1-80 Qutput 3.8 ohms. Fitted Vol. control.
illustrated TH9013P—20 watt Powe: | 9 volt operated. Thousand: of uses plus .
Covering every Amp Module £4.57 low cost.
aspect of Elec- THI014P—IC  Preamplifier | Price £1-75, iSp
tronics—plus £1.50 {or 2 for £3- 25, p.p. ISp)

data, circuits DatafCircuits for above

and infor- No. 42 10p ?qu;f ;I;Hg VD-;F FM 'nBJNEDR
mation NSISTORS 300 kefs BAND-
TEXAS PUBLICATIONS | WIDTH, NTED CIRCUIT, HIGH

[-100 watt Amplifiers and FIDELITY REPRODUCTION MONOC
PreAmp. Layouts and data | AND STEREO
£1-25 (77 pages). A popular VHF FM Tuner for quality
700 Pilﬂc DIH 300“ (No.2)} | and reception of mono and stereo.
(AL C’s) 60p | There is no doubt about it—VYHF FM
420 pue Transu(or Data | gives the REAL sound. All parts sold
(No. 3 ? separately. Free Leaflet No.
34?N °=x°6 ransistor  Data | TOTAL €697, p.o. 20p. Decoder Kit £5-97.
® & 20 h. Tuning meter unit £1-75
ost etc. 20p each.) Mains unit (optional) Mode} PS900 €2-47. Post 2!
7 SEG & NIXIE TUBES Mains unit for Tuner and Decoder PS1200 £2 OL Post 20p
{Post 1Sp per | to 6)
XN XN, GN6 0.9."Side SINCLAIR PROJECT 60 MODULES
view with data 85p.
GNP.7GNP-8 0-5. Side view —SAVE POUNDS!
with decimal points and data .
95p. 3015F 7-Segment £2 each Z30 53'57 Pzzsls) E;g;
€7 per 4 with data. 12 and 57%“ 57 Arrads
24 hour clock circuits for 6 ‘7: PZB

Stock lines
at Special
Low Prices and
, Fully Guaranteed

ALLC! RVE 10, VOUCHERS

a ve Ref 3] PZ6 £637
FOR USE WITH PURCHASES S i bl A
Send to this address—Menry’s Radio Ltd,, (Dept. EE). TSREENES?S'}r%ERS P&A%IOFDES Active Filter Unit  £4-45 2 % 730, Stereo 60, PZS £15:95
3 Albemarle Way, T8ndon, E.C.I—for catalogue by | ..c FREE L1ST No. 36 Ot | Stereo FM Tuner £16:95 | 5 o 730 Seereo 60, PZ6 £18-00
post only. All other mail and callers to "'303", see below b REQUEST ICI12 £1-80; QI6's £1S pr. | 2 x ZSO, Stereo 60, PZB £20-28
o e | Y
ransformer for 2
PUBLIC ADDRESS, LIGHTING & DISCOTHEQUE EQUIPMENT 2000 €23-50: 3000 £30-95 O bost 20p
DJI05S 30 watt rms Amplifier, 4 inputs, master tone 200073000 FM Tuner £33-90 NEW PROJECT 605 KIT £20-95
and volume controls etc. 8 ohm output. Cased portable. —T:‘_”' Post S0p each Post 25p
€31-00. Post 40p. 00a00g
D)7OS 70 watt rms version. Cased portable. £49-75, 56 60 “BANDSPREAD'" PORTABLE TO BUILD

Post

Printed circuit all transistor design
using Mullard RF{IF Module. Medium
and Long Wave bands plus Medium
Wave Bandsprnd for extra sele:uvu(y
Also stow motion geared tuning, 600
mW push-pull output, fibre glass PYC
covered cabinet, car aerial. Attractive
appearance and performance.

TOTAL COST TO BUILD £7:98,
[ 2 . 32p. (Battery 22p). All partssold separately—Leaflet No. 2.
7T' MEDIUM AND 'ONG WAVE PORTABLE {as previously

DISCOAMP 100 watt rms to 8 ochms. 4 inputs, separate L Ll

bass and tceble controls, PFL, etc. Cased for cabinet or

rack mounting £67-50, Post 40p. SPECIALI! Anti-Feedback Micro-
McCONALD MP60 fitted to plinth with eover, phone designed and made for

'S,CSP‘;D cartridge to match above amplifiers. £17-25. Henry s for all PA[DlIsco Equipment,
ost 70p. £11-5

DJIOLIl I channel I_‘;h( control unit for above ampli- LIGHT GUIDE 64 fibres sheathed

fiers. 3 i K Watt, Treble, Bass and Mid range. £28:50, £} per yd. Mono (0-01”) £1-50 per 25

Post 35p. DJ40L as 30L plus mike £37-50 - 1 metre reel,

EFFECTS PROJECTORS—Coloured °m8 e "A"" Call, write or phone for details and

rotating light patterns, isco’P. lists

DISCO-COLT 1SOw Tungsten £12-50 Lighting on H1 - Fl — LARGEST RANGE IN | 'dvertised) £6:96, p.p. I5p from stock—Leaflet No. |.
LIQI 50—50 watt Q.. £32:50 dllggqy Cd STOCK—BIGGEST DISCOUNTS—
LIQI 150—150 watt Q.1, £50 00 FREE 12 Page STOCK LIST Ref 16/17 SLIDER CONTROLS. Top quallty 60mm stroke singles

and ganged. With knobs. (Post I-5 I5p; 6 or more 20p)
FHORE OF EVERVIHING AT LOW PRICES ALWAYS AT HENRYS) 5 5. o ok S v o na U
Electronic Components, High Fidelity Sales & P.A.. Disco Mail Og¢ders, Special Bargai
JAudio and Test Bear. Centre Demonstratiogh Centre & Lighting Cantre Shop, Industrial Sales
QN{DGWAI'}E ROAQ, 354 EDGWARE ROAD, 309 EDGWARE ROAD, 30%EDGWARE ROAD,
LONDON, W.2. LONDON;W.2. LONDON, W.2.

LONDON
Tel: 01 -46“2 Tpl"tL_doz 5854 Tel: 01-723 6963 Tel: 01-723 1008/9
B 4" & 3567 OPEN" ¥YS A WEEK 9 am to 6 pm MONDAY TO SATURDAY






