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Repiesenting really exceptional value 

0 -200- 230 -250v. 50 Hz 
A.C. mains operation. 
Inputs for magnetic or 
Ceramic Pickup, Tape 
or Radio Tuner. 

LINEAR 6 
6+6 WATTS 

Recommended Retail Price 

£22.50 

TWO STEREO 
AMPLIFIERS 
IN ELEGANT TEAK FINISH CASES 

TECHNICAL DETAILS 
Bass Control f 12 dB at 40 Hz. 
Treble Control +i 12 dB at 14 KHz. 
Sensitivities Mag. P.U. 3.5 m.v. 
into 47K ohm R.I.A.A. Ceramic 
P.U. 35 m.v. Into 100K ohm. Tape 
Amp. 100 m.v. into 100K. Radio 
Tuner. 400 m.v. Into 400K ohm, 
Crosstalk 53 dB. 
Hum and Noise -75 dB min. 
vol. -65 dB max. vol. 
Total Harmonic 
Distortion 0.1 / at 1watt 
into 15 ohms. 
Output (per channel) 
6.5 watts I.H.F.M. 

* Individual Bass and Treble Controls. * Frequency Response ± 1# dB 
20 Hz to 65 KHz. * Outputs for Speaker impedances 
between 3 and 15 ohms. * Stereo /Mono Switch. * Input Selector Switch. * Solid State Circuitry. * Attractive silver finished metal facia 
and matching control knobs. 

* A modestly priced solid state unit. * The Silver Facia with black lettering enhanced by 
matching control knobs, provides a high standard 
of appearance. * Suitable for crystal Gram. Pick -up cartridges and 
Radio input. * A wide range of tone variation is provided by the 
separate Bass and Treble 'lift' and 'cut' controls. * A selector switch permits instantaneous selection 
of Gram, or Radio. * Speaker impedances between 3 and -15 ohms are 
suitable. 

Wholesale and Retail enquiries to the Manufacturers 

TECHNICAL DETAILS 
Frequency Range 20 Hz to 
20 KHz 

Output (per channel) 5 watts 
I.H.F.M. 
Bass Control f 12 dB at 60 Hz. 

Treble Control t 14 dB. at 
14 KHz. 

PRINTED CIRCUIT CONSTRUCTION 
EMPLOYING 10 TRANSISTORS 

ALL LINEAR AMPLIFIERS GUARANTEED FOR 12 MONTHS 

Recommended Retail Price 

5 +5 WATTS 

11750 
0mains -200- 250v.50t 

operation 
Hz A.C. 

LINEAR PRODUCTS LTD.; Electron Works, Armie , Leeds. LS12 3SA Te1.630126 

SOUND BARGAINS 

GIANT POWER WAVEBAND 

COMMUNICATIONS RECEIVER 

BATTERY 
CHECK 

INDICATOR 

VHYBA Ó pp9Uc 

pWHpBaNO 

WITH 3 in 1 AC /DC POWER SUPPLY SYSTEM 

MAINS /BATTERY plus : UILTIN BATTERY BOOSTER 

£I0.50 + 40p. 
P. & P. 

THIS NEW 1972 RADIO. No less than 
3 VHF BANDS. Picks up Aircraft 
Transmissions Pop Pirates, Taxis, 

Ambulances, Local Radio, Continental and 
all BBC, VHF Stations plus fascinating 

Public Service Transmissions we are not allowed to mention! 
Even TV Sound in certain areas. PLUS A SPECIAL 

WEATHERBAND. Frequency ranges: MW540 -1600 KHZ, FM88- 
108 MHZ,Airband 108 -146 MHZ, VHF 145- 176MHZ, 23 semi-conductors - 
12 transistors 11 diodes and thermistors. Automatic frequency control 
stops irritating station drift. Built -in adjustable 8- section 31- telescopic 

aerial. Rune o8 mains AC 230/250 volts or off 4 U2 batteries, or use re- chargeable 
nickel alkali cell. Finished in strong leather grained case with carrying handle. 
Approx. size 10f- x 6;' x 3t". Written gurantee. Special magnetic ear -piece for 

personal listening, dry batteries FREE. HURRY! Limited 
O U R 12895' quantity only from Marktyme. Money back guarantee. 

PRICE Tune into the world with this amazing tom- 
+ 50p P. & P. munioatione receiver. A truly exceptional unit in 

performance and looks -leatherette with Stainless 
steel trim. Looks good anywhere. Use either as a 
portable with standard batteries or plug it directly 

'reto 220.240 volt domestic mains supply. 
14 Transistors; 9 diodes; 1 thermister. 
Internal ferrite rod antenna plus tele- 

scopic aerial. Separate tone, volume 
and tuning controls with push- 
button selectors for the 8 WAVE- 
BANDS. Complete with Hi -Fi 
earphone for personal listening. 

Frequency ranges: Long wave 150- 
350Kcs. Medium 353- 1605Kes. Marine 

i 0- 4.5Mcs. Short Wave 12- 24Mes. FM /VHF 
88- 108Mes. Aircraft 108- 135Mcs. PUBLIC 

SERVICE BANDS 135- 174Mcs. Fully guaranteed. 
B. The Ministry of Post L Telecommunications has pointed out that a licence 

(no generally available to the public) is required for reception of transmissions 
by Fire Brigade, Aircraft, Shipping, etc. 

8 
WAVEBANDS 
ANO WORLD 

MAP 5 TIME 

ZONE DIAL 

MARKTYME (DEPT. PWS ), 372 EDGWARE ROAD, 
LONDON, W.2 Tel. 01 -725 0094. 
Callers welcome Monday to Saturday 9 a.m. 
to 6 p.m. 

for fast,easy 
reliable soldering 
Ersin Multicore Solder contains 5 cores 
of non -corrosive flux, instantly cleaning 
heavily oxidised. surfaces. No extra flux 
is required.. 

IDEAL FOR HOME EASY -TO -USE 
CONSTRUCTORS DISPENSERS 

Size 1 cartons all at 25p each 
in 40/60,60/40, 
or Savbit alloys in 7 gauges. 

Size 5 
(Savbit) 18swg, 
18p (illustrated) 

Size 19A 
(60/40 alloy) 
l8sWg. l8p 
Size 15 
(60/40 alloy) 
22swg. 22p 

BIB WIRE STRIPPER AND CUTTER 
Model 3A. Strips insulation 
from cable or flex without 
nicking wire.4 different 
settings, 4 &6 BAspanner ends, 
ground cutting edges Price 32p. 
Also available, 

IvEW! de luxe Model 8. Price 58p. 

From Electrical and Hardware Shops. If unobtainable, write to: 
Multicore Solders Ltd., Hemel Hempstead, Herts. 



l$CÓ 
SOUND& LIGHTING 
EQUIPMENT 
from 4 SPECIALISED DISCO STUDIOS 

HIGH POWER 

SPEAKER 
SYSTEMS 
Strong leather cloth 
finish }' board, fully 
lagged. Fitted high 
efficiency 8 or 16 ohm 
speakers. 

PRINCE. 50 watt rms. 12" twin cone. Size 
24" x 16" x 12'. 

CONSORT. 100 watt rms. 2 -12' twin cone 
speakers. Size 36" x 18° x 12 ". 
MAJESTIC. 100 watt rms. 15' Crescendo. 
Size 38' x 24" x 15 ". 
SOVEREIGN. 100 watt rms. 18" Base, 12' Full 
range. Size 50" x 26' x 14'. 

FULL RANGE OF MICROPHONES, 
STANDS, ETC. ALWAYS IN STOCK 

SOUND CONTROLLED AND 
SOUND TO LIGHT UNITS 
Mid, Treble and Bass Channels, up to 1kw of 
lamps per channel plus override switching. 

DJ80L. Sound to light. Takes output from 
most amplifiers. Adjustable levels. 

DJ4OL. Sound controlled version. Built in 
microphone, no connections required. 

/ASSEMBLED DISCOTHEQUES 
DISCO -MINI. Complete portable Disco with 
built -in full function preamplifier /mixer. For 
use with any power amplifier such as "Disc - 
master ". Size 30' x 20° x 8'. 898.60 
DISCO -IMP. The latest addition to the Disco - 
sound Range of discotheques. Even smaller 
and more compact than the Disco -Mini, it 
contains all the necessary features for the 
smooth running of a mobile unit. Size 29" x 
18 }^ x 7'. £79.00 
DISCO- STANDARD. Has all the facilities of 
the Disco -Mini with the addition of a built -in 
100 watt power amplifier making it a com- 
pletely self contained disco unit. A V.U. meter 
gives visual indication of output levels. Size 
32" x 27" x 71". £180.00 
DISCO -SUPER. A slightly larger version of the 
Disco- Standard.,,Fitted individual controls for 
both mic. and deck inputs plus a cross -fade 
for deck to deck transfer. A. built in P.F.L. 
cueing system, mic. over -ride, also a V.U. 
meter gives visual indication of output levels. 
DJ. 30L (3000w) 3- channel psychedelic light 
unit is a standard fitting. Deck cut out switches 
are also featured for ease of cueing. Size 
38' x 27' x 10'. £2E4.00 
DISCO -SUPREME. Has all the facilities of the 
Disco -Super plus the addition of a third turn- 
table which can be used for Jingles or other 
effects without tieing the main deck system. 
Flexilights are also fitted. Size 50' x 27 ". X 10'. 
DISCO- PLINTH. Consists of 2 turntables 
fitted with high quality ceramic cartridges. 
The unit has a built in cross -fade rotary 
control for transferring the sound from left to 
right decks. The unit has no amplification 
built in and must be used with amplifiers such 
as the D.J. 105S or D.J. 708. Size 32" x 

x 7' (incl. lid). 

Di$co$cene 
536, Sutton Road, 
Southend, Essex. 

(0702) 611577 

CCHECK WITH YOUR NEAREST STUDIO FOR LATEST PRICES AND DETAILS (TRa 
SUP úEó) TAIL. 

PA -DISCO AMPLIFIERS 
DISCO -AMP. 100 watt 
rms. output for 8 -16 
ohms, 4 channel inputs, 
2 -mic, 2 decks. Separate 
volume control plus 
masters. Response 30Hz 
-30KHz, distortion less 
than 1 %. Treble /Bass/ 
PFL /Mic over -ride etc. 
Panel size 161" X 7 ". 

DJ.70S MIXER /AMPLIFIER. 70 watt rms. output for 
8 -16 ohms. 2 -mic, 2- aux /decks. Master volume /Bass/ 
Treble. Size 151" x 5" x 6 ". 

DJ.105S. 30 watt rms. version. Size 11 *" X 5" X 6 ". 

DISCMASTER SLAVE AMPLIFIER. 100 watt rms. 
for 8 -16 ohms. £55.00 

EFF CTS PROJECTORS 

DISCO COLT. 150 watt. 
LIQUIMATIC MINI, 50 watt Ql with 6" wheel. 
DISCO WHEEL, -50 watt Ql with quick change 
Cassette. 
GNOME 150, 150 watt Q1 with Cassette. 
LIQUIMATIC, 150 watt QS with 6' wheel. 
PLUTO TUTOR -S, 250 watt Ql with Cassette 
and 6' wheel. 
TUTOR -S, with Liquisplode Tank. 
KALEIDOSCOPE LENS (for Tutor -2) 6" 
Liquid Wheel and Crystal Wheel Liquid 
Cassette and Moire (24 different types to 
choose from). 
Portable Hi -Power Strobes. 
YOU WILL BE SURPRISED BY THE 
LOW PRICES & PERFORMAN 

NEW D.J. 500 SERIES P.A. AMPLIFIERS 
50 WATT, 70 WATT & 100 WATT MODELS 
This new range incorporates many features that make them ideal for 
the professional user, clubs, discotheques, factories etc. Fibre glass 
P.C. Boards are used throughout with low noise silicon transistors, 
high stability resistors, generously rated components and hand wired 
assembly to ensure 
reliability and quality. 
* Exclusive "Fail 

Safe" Electronic 
Protection circuit. 

* Fault Condition 
warning lamp. 

* Built in bas. boost 
below 30 Hz. * 4 channel mixer with slider controls. 

All three amplifiers have a built in emitter follower output socket for 
connecting a slave amplifier to enable the power output to be increased 
up to 1000 watts or more if required. A matching range of slave power 
amplifiers and a separate matching 100v line transformer is available 

SPECIFICATION 
Frequency Response 50- 20,000 Hz ± 3db (10dB Bass Boost at 

10 Hz) 
Signal /Noise Ratio better than =50db. 
Harmonic Distortion less than 1 % 

Speaker Impedance 8 -16 ohms. 
Inputs: mic 1 & 2 5mV at 50M ohms (50 or 600 ohm to order) 

Aux 3 & 4 100mV at 1 meg ohm. 
Size (all models) 154" x 5' x 6'. 
Power Output: Model D.J.500 - 50 watts B.M.S. £58.25 

(at 8 ohms) Model D.J.700 - 70 watts R.M.S. £67.50 
Model D.J.1000 - 100 watts R.M.S. 57P00 

DISCO MINI 
Hardly larger than a 

_ suitcase yet contains 
all the necessary features 
or a high quality mo- 

bile unit. The pre-amp 
has separate tone con- 
trols for both mic. and decks, 
and each input has its own indi- 
vidual volume controls and inputs, 
plus the addition of a cross fade for deck to deck sound transfer. A 
built in P.F.L. system for cueing, together with mic -over -ride facility 
are standard on all units. Response 20- 20,000 Hz. Mic. input 5mV, 
5014. Output 1 volt. 
McDonald. M.P.60 Turntables are used with high quality ceramic 
cartridges, and eachdeck has its own individual cut out switch fitted. 
This unit is suitable for Discos or Clubs having a power amplifier, or 
for use with the Discmaster' 100 watt power amplifier as above. 
Size 32" x 20' x 8'. £98.50. 

Diseosound 
122, Balls Pond Road, 

London, N.1. 
(01) 254 5779 

SDL POWER SPEAKERS 
High efficiency 12" speakers. Ferrite magneto. 
Heavy duty voice coils and cones for Disco 
and Group use. 
12' 50 watt rms. 8 ohm Full range. 
15' 25 watt rms. 15 ohm Mid- Treble. 
15' 50 watt rms. 15 ohm. Full range. 
15' 100 watt rms. 15 ohm. Bass. 

DISCO SPOT BANK 

Designed to take three E/S Type spot or 
colour bulbs up to 150 watts each. The unit is 
of all metal construction and has one 3 -pin 
mains input socket plus one 3 -pin mains 
output socket for connecting more than one 
bank together if required. The unit can be 
left free -standing or wall mounted if needed. 
Black crackle finish gives the unit a very 
professional appearance. 

Size 18' x 6' x 7' (excluding bulbs) 
Also in stock: Ultra Violet Spot Lamps and 
Fluorescent Lamps, Standard and Colour Spot 
Lampe and Fittings. Rotating Colour Displays. 
Fleñlights, Fibre Optics, Dimmers, Flashers 
Effects Foils, etc. Your enquiries invited. 

Al 

MIXER UNITS 
DJ.101. Battery powered, 6- channel, variable 
levels, 3 x 50k mic., 1 X 100mV. aux., 2 x 
100mV p.u. Output 250mV. 

D7.102. Mains operated, 4- channel, variable 
levels. 2 x 50k mic., 2 x 100mV p.n. PFL 
control, master volume, mic. over -ride, output 
variable 0- 500mV. 

DISCO 40. Pre amp part of Disco amp .(see 
above). All facilities. Output will drive up to 
ten 100 watt amplifiers. 

Discesound 
(Birmingham) Ltd. 

494, Bristol Road, 
Selly Oak, B'ham 29. 

(021) 472 1141 

Hnnry's Disco 
309, Edgware Road, 

London, W.2. 
(01) 723 6963 
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A QUARTER TURN RIGHT! 
...opens a world of real stereo sound 

VISCOUNT HI AUDIO -£52 complete 
PRICES Viscount III R101 amplifier £22.00 +90p p &p PRICES Viscount R101 amplifier £22.00+90p p &p 
SYSTEM 1 2 x Duo Type II speakers . £14.00 +£2 p &p SYSTEM 2 2 x Duo Type Ill speakers £3200 +£3 p &p 

Garrard SP25 Mk. III with MAG. Garrard SP25 Mk. III with MAG. 
cartridge plinth and cover £23.00 +£1.50 

&p 
cartridge, plinth and cover £23.00 +£1.50 

p 
£59.00 

p &p 
£7700 Total Total 

Available complete for only £52+£3 50 p &p Available complete for £69+£4 p &p 

14 + 14 watts r.m.s. 40 Hz to 40kHz ± 3dB. Total distortion 
at 10 watts at 1kHz -0.1 
This is real value for money! We have designed 2 systems and 
the heart of them is the Viscount Ill amplifier. A unit of great 
eye appeal with teak finished cabinet. FET's (Field effect tran- 
sistors) are incorporated on the input stages, just like top 
priced units. FET's give you more of the signal you want and 
almost none of the hiss you don't. Both units have output 
sockets for headphones and tape recorder. Filters and tone 
controls give a wide range of bass and treble adjustment. 
For both systems we have chosen the famous Garrard SP25 
Mk. Ill deck which comes complete with simulated teak plinth 
and dust cover. 
The exclusive Duo loudspeaker systems are incomparable for 
quality within their price range. Large speakers in extremely 
substantial cabinets. There's a choice of the Duo Il's for the 
smaller room or the big Duo Ill's for real bass response. 

SPECIFICATION 
14 watts per channel into 3 to 4 ohms (suitable 3 -15 ohms). Total distortion @ 10W @ 
1kHz 0.1%. P.U.1 (for ceramic cartridges) 150mV into 3 Meg. P.U,2 (for magnetic cartridges) 
4mV @ 1kHz into 47K equalised within ±1dB R.I.A.A. Radio 150mV into 220K. (Sensi- 
tivities given at full power). Tape out facilities: headphone socket, power out 250mW per 
channel. Tone controls and filter characteristics: Bass +12dB to -17dB @ 60Hz. Bass 
filter: 6dB per octave cut. Treble control: treble +12dB to -12dB @ 15kHz. Treble filter: 
12dB per octave. Signal to noise ratio: (all controls at max.) -P.U.1 and radio -65dB. 
P.U.2 -58dB. Cross talk better than -35dB on all inputs. Overload characteristics better 
than 26dB on all inputs. Size approx. 13 -,in x 9in x 
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SPEAKERS 
Duo Type Il 
Size approx. 17!n x 10;!n x 61in. Drive unit 13in x 8!n with para- 
sitic tweeter. Max. power 10 watts, 8 ohms. Simulated Teak cabinet. 
£14 pair + £2 p &p. 

Duo Type Ill 
Size approx. 23í!n x 11-}in x 91in. Drive unit 13fin x 8áin with 
H.F. speaker. Max. power 20 watts at 3 ohms. Freq. range 201íz 
to 20kHz. Teak veneer cabinet. £32 pair + £3 p &p. 

Goods not 
despatched outside U.K. 

S.A.E. for fully illustrated leaflet 
Radio and TV Components (Acton) Ltd. 21c High 
Street, Acton, London W3 6NG. 323 Edgware Road, London W2. 
Mail orders to Acton. Terms C.W.O. All enquiries S.A.E. 



650etae.104# 
unisounD 
a new 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 with (diamond stylus), teak 
simulated plinth and tinted acrylic cover. Plus the big 13" x 8" EMI Twin -cone 
speakers ready for mounting in their elegant cabinets. 
Easy to follow step -by -step instructions guide you quickly and effortlessly 
to taking the wraps off truly realistic stereo sound. 

£25 complete plus £2.80 p. & p. 
Power output: 4 watts per channel 
into 8 ohms. 
Inputs: 120 mV (for ceramic cartridges). 
Stereo headphones with adaptor £4.00 

See opposite 
page for address 

UNISOUND MODULES ONLY £6.95 
If you prefer, you can buy the three modules`t;°,» 
-pre -amplifier, power supply /dual power `,- 
amplifier, and control panel -by themselves 
for only £6.95. P. & P. 50D extra. 

RELIANT Mk IV 
* 5 Electronically Mixed Inputs. * 3 Individual Mixing Controls. * Separate bass and treble controls 

common to all 5 inputs. * Mixer employing F.E.T. (Field Effect Transistor). * Solid State Circuitry. * Attractive Styling. 

19.50 INPUTS: -1. Crystal Mic or Guitar 9mV. 2. Moving 
coil Mic or Guitar 8mV. Inputs 3, 4 & 5 are suitable 
for a wide range of medium output equipment (Gram., 
Tuner, Monitor, Organ, etc.). All 250mV sensitivity. 
CONTROLS: -3 Volume controls. Bass control range: 

13dB r 60Hz. Treble control range +12d5 ,g 15KHz. Separate ON/OFF Switch. 
Neon indicator. POWER OUTPUT: -12 Watts R.M.S. into 3 t 4 ohms speaker. 
SIGNAL /NOISE: -Better than -60dB on inputs 3, 4 and 5 & -50db on 1 & 2. 
SUPPLY: -220 -250 AC Mains. SIZE : -12 #" x 6" x 3h ". 

p--t us p.&p. 6gp 

DUETTO MK. II I.C. 
STEREO AMPLIFIER 

Mullard built stereo pre- ampfifter /tone control module and the highly efficient 
I.C. monolithic power chips ensure reliability and very low distortion at all power 
levels. 
INPUTS: -P.U. 150mV. @ 2.2 Meg (for ceramic cartridge) 

Auxiliary 100mV. «h 1 Meg (for radio, tape etc.) 
OUTPUTS:-5 watts R.M.S. per channel Into 8-150 speakers, 

Switched stereo headphone socket with power correction. 
CONTROLS: -Mono /stereo switch, selector switch, treble, bass, volume, 

balance and on /off switch. Neon indicator. 

AICOJO 
CONTROLS: -Treble ±14db C 15KHz. 

Hz. Bss 
POWER BANDWIDTHa ±2dbd 0Hz- 25KHz. 

plus P. & P. 60p. 

SOUND 50 
50 WATT 
AMPLIFIER 
AND 
SPEAKER 
SYSTEM 
Output Power: 45 
watts R.M.S. (Sine 
wave drive). Fre- 
quency Response: 
-3dB points 30Hz at 
18KHz. Total Distor- 
tion: less than 2% 
at rated output. Sig- 
nal to noise ratio: 
better than 60dB. 

Speaker Impedance: 3, 8 or 15 ohms. Bass Control Range: -r 13dB at 60Hz. 
Treble Control Range: ± 12dB at 10KHz. Inputs: 4 inputs at 5mV into 470K. 
Each pair of inputs controlled by separate volume control. 2 inputs at 200mV 
into 470K. 
To protect the output valves, the Incorporated fail safe circuit will enable the 
amplifier to be used at half power. 
SPEAKERS ! Size 20" x 20" x 10" incorporating 12" heavy duty 25 watt high 
flux, quality loudspeaker with cast frame. Cabinets attractively finished in two tone 
colour scheme -Black and Grey. 

COMPLETE SYSTEM 
Sound 50 Amp and 2 speakers 
or available separately. 

£50 Plus 
£6 

P. & P. 

Amplifier £2850 plus £1.50 P. & P. 
Speakers £12.50 each plus £2:25 P. & P. 

TOURIST MK 3 
CAR RADIO 
ALL TRANSISTOR 
Beautifully designed to blend 
with the interiors of all cars. 
Permeability tuning and long 
wave loading coils ensure excel- 
lent tracking, sensitivity and 
selectivity on both wave bands. 
R.F. sensitivity at 1MHz is better than 8 micro volts. Power output Into 3 ohm 
speaker is 3 watts. Pre -aligned I.F. module and tuner together with comprehensive 
instructions guarantees success first time. 12 volts negative or positive earth. 
Size 7in x 2in x 41-in deep. 
Circuit diagram 13p. Free with parts. Speaker, baffle and fixing kit £1:25 extra, 
plus 25p p. & p. Postage free when ordered with parts. 
SET OF PARTS 

£6.30 
plus P. & P. 50p. 
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THE PULLMAN PB 
PUSH BUTTON 

CAR RADIO NIT 

Apart from the output stage, 
which is an integrated circuit,. 
the only other electronic 
components that need solder- 
ing are some capacitors, 
resistors, etc. The kit includes 
a pre -built RF tuner unit, and 
fully modulised IF stages 
which are pre -aligned before 
despatch. As well as electronic components, this kit 
also contains 2 diamond -spun aluminium knobs, 
elegant matching front panel, dial, washers, screws 
and wire. 
The Pullman PB is suitable for 12 volt working with 
both negative and positive earth. It covers the full 
medium and long wave bands. Four push -buttons 
for medium wave, one for long wave. It is perme- 
ability tuned and sturdily constructed. Output is a 

full 2.5 watts into an 8 ohm speaker. But the Pullman 
PB will operate into any loud- 
speaker from 8 to 15 ohms. 
Power consumption approx. 
1 amp. * Circuit diagram and comprehensive 

PUOMAII 
P8 GPI 

instructions 50p, free with parts. 
SWORD * Car aerial £1 25 post paid. /q/ 

SIZE ¡O[A/¡SNQ 
PANEL /LNG 0N 

OViW F GNOSIS 
SIZE IS: 

Sfí FOR ßa/0 4111140,001101/10 71Ó Bohm speaker with ban 
7r¡yiof,ZÑ/6N/MMS and fixing strips 0150 

post free if bought with the kit 

If you can solder 
on printed circuit 
board, you can 

build this 
push - button 
car radio kit. 
It's simple - 
just follow the 
step -by -step 
instructions 

P RICE ONLY 

£7.00+ p &p SOp 

RADIO & TV COMPONENTS (ACTON} LTD., 
21C High Street, Acton, London W3 6NG 
323 Edgware Road,London W.2. 
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4,+ 
T V 

4111, .111 

Mail Orders to Acton 
Terms C.W.O. 
All enquiries S.A.E. 
Goods not des - 
natehed rnit.cide U K 

T UAS 

19 
£11 

NOW 
95 . 

TWO YEARS' GUARANTEE 
ALL MODELS 

405/625: 19" £25.95 
FREE 23" £35.95 
CATALOGUE £A95 

COLOUR TV 19" £145 
OR 25" 1185 
LIMITED SUPPLY, REGRET PERSONAL CALLERS ONLY 
A SELECTION OF RECENT YEARS MODELS 
U.K. MANUFACTURE 

TV TUBES REBUILT 
GUARANTEED 2 YEARS 

17" and 19" f595; 21" and 23" f.6.45 

Exchange Bowls carr. 55p 

COMPONENTS MUST BE CLEARED 
Transistor Radio Cases: 25p 
each. Size 94" x 64" x 3}". Post 22p. 
Speakers: 35p. 2#" 80. Brand 
new. Post 15p. 
Record Player Cabinets. £3.75p 
Designed for the modern auto - 
changer. Size 17" x 15" x 7;'. 
P.P. 55p. 
Radio: 63.95 8 transistor LW/ 
M W. Free case, battery. Post 15p. 
Precision Tape Motors: LI .95. 
200/250V. Famous German manu- 
facturer. Post 20p. 

Transistor Gang Condensers: 
20p. Miniature AM. Post free. 
Modern Gang Condensers: 30p. 
AM /FM or AM only 20p. Post IOp. 
Press Button VHF Tuner 75p. 
Brand new, takes PCF806, PCC89. 
Post 25p. 
Valve ELLBO 50p 

SPECIAL OFFER 
Pots.: 25p each. Post 5p. ID/SW 
500/500 KO. D /SW 500/100 KO. 
D /SW I meg. /100. KO. S /SW 
500/500 KO. S /SW 500/I meg. 

DUKE & CO. (LONDON) LTD. 
621/3 ROMFORD ROAD, MANOR PARK, E.12. Phone 01 -478 6001 -2 -3 

VALVES SAME DAY SERVICE 
NEW ! TESTED ! GUARANTEED ! 
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35FLI 

414 
-85 

EBC33 
E1fC41 

.40 
-54 

E5184 
1:5187 

82 
50 

PCI.85 
001,86 

38 
418 

U0080 
U8089 

-34 
-82 

504G 31 30FL12 -89 EOC90 .22 E051 88 PCL88 .65 UCC84 -32 
5V40 -85 30F1.14 68 EBF60 .32 EY88 29 PCL800 75 UCC85 35 
bY3GT -34 301,1 29 EB1'83 39 EZ40 48 FENA4 -77 170080 32 
5Z40 35 30L15 .57 141tF89 .29 EZ41 43 PEN38C -70 UCH42 58 
6/30L2 .54 301.17 87 ECC81 .17 EZ80 22 PFL200 42 1101181 32 
BALS -11 30P4 85 ECC82 20 EZ81 .28 PL36 .49 UCL82 -32 
6A56 -13 30P12 .72 ECM 36 GZ30 -84 PL81 49 UCL83 56 
GAQS 22 30PI9 .65 ECC85 .34 0232 40 PLBlA -47 13041 58 
6AT6 .20 30PL1 -80 1000804 54 OZ34 48 PL82 81 UF89 -30 
8AU6 20 30PL13 .89 ECF80 31 10T41 .77 PL83 33 UL41 -57 
6BA6 .20 30PL14 -65 ECF82 28 10061 55 PL84 80 111.84 30 
63E6 .21 351.60T .45 F,01435 .65 KT66 .78 PL500 .63 05184 22 
6336 41 35W4 25 ECH42 59 LN319 88 PL504 83 UY41 89 
6BW7 52 35Z4oT 25 EC/181 29 LN329 72 PM84 38 1.7Y85 -25 
6F14 40 500116G 88 ECH83 .40 LN339 .63 PX25 95 VP4B 77 
6523 .68 807 45 ECH84 86 N78 -87 PY32 56 W77 48 
6E25 .53 ACtVP2 .77 ECL80 .85 PABC80 84 PY33 -55 Z77 22 
6270 24 3349 85 ECI.02 81 PC86 .47 PY81 .25 Transistors 
6107G 12 B729 82 ECL86 .35 PC88 -47 P082 -25 AC107 17 
eR8G 17 001135 87 EF39 -38 PC96 42 01183 28 AC127 18 
6Q7(1 85 CY31 30 EF41, 80 PC97 89 PY88 33 ADI40 37 
68N70T .80 DAF91 22 10080 23 PC900 81 P0800 84 AF115 20 
6V813 28 DAF96 .36 EF85 -28 PCC84 .29 PY801 34 AF116 -20 
BVBGT -28 0091 18 EF86 -30 PCC85 23 319 .30 AF117 20 
6X4 23 Dí'96 38 EF89 -28 PCC88 38 1020 58 AF118 48 
6X50T 28 D1177 20 10F91 48 PIX.89 45 U25 84 AF125 17 
10P13 68 1)1032 .33 E5'92 40 PC0189 -48 1326 88 140127 17 
12AH8 2.95 1)1091 .28 EF98 45 P00805 -68 U47 84 0026 25 
12AT7 .17 DK92 .50 EF183 EB 10F80 .28 1749 68 OC44 -12 
12A1.17 -20 DK96 .45 E0184 81 PCF82 83 U52 31 0045 -12 
12AX7 .22 0135 -40 EI190 -35 PCF86 48 U78 24 0071 12 
191)6100 80 DL92 .26 10033 -58 PCF800 58 1)191 -59 0072 -12 

20E2 
2003 
251,600 

.67 
-77 
-19 

DL94 
DL96 
1)086 

.47 
38 
.24 

10L34 
F.L41. 

EL84 

45 
.66 
28 

PCF801 
PCF802 
P0F805 

-28 
.40 
81 

U193 

1)301 

42 

.88 

OC75 
OC81 
OCS1A 
0082 

12 
12 
12 
12 

25U4GT 67 D087 .24 EL90 20 PCF808 68 L"329 OC82n lE 
3001 28 DY802 .33 E1,95 38 P0F808 -89 11801 -80 00170 23 

READERS RADIO 
85 TORQUAY GARDENS, REDBRIDGE, ILFORD, 
ESSEX. - 

Tel. 01 -550 7441. 
Minimum post /packing on I valve 7p., on each additional valve, 

(3p. per. valve extra) 
Ann parcel iixured against damage in transit Sp extra. 



Why take the risk? 
of damage to expensive 
transistors and integrated 
circuits, when soldering? 
Use Antex low- leakage 
soldering irons 

220 -240 Volts or Model X25 100 -120 Volts 

The leakage current of the NEW X25 
is only a few microamps and cannot \ 

harm the most delicate equipment 
even when soldered "live ". 

Tested at 1500v. A.C. This 25 watt iron 
with it's truly remarkable heat -capacity 

will easily "out- solder" any conventionally 
made 40 and 60 watt soldering irons, 

due to its unique construction advantages. 
Fitted long -life iron -coated bit 1 /8 ". \ 

2 other bits available 3/32" and 3/16 ". 

Model CCN 220 volts or 240 volts 

The 15 watt miniature model CCN. 
also has negligible leakage. 

Test voltage 4000v. A.C. 
Totally enclosed element in 

ceramic shaft. Fitted 
long -life iron -coated bit 3/32" 

4 other bits available 
1/8 ", 3/16" 1/4" and 1/16" 
PRICE: £1.80 (rec. retail) 

OR Fitted with triple- coated, 
(iron, nickel and 
Chromium) bit 1/8" 
PRICE: £1.95 (rec. retail) 

Totally enclosed element in ceramic 
and steel shaft Bits do not "freeze" 
and can easily be removed 

PRICE: £1.75 (rec. retail) 
Suitable for production work 
and as a general purpose iron 

A SELECTION OF OTHER SOLDERING EQUIPMENT. 

MODEL CN 
Miniature 15 watt soldering iron fitted 3/32" iron - 
coated bit. Many other bits available from 1/16" to 
3/16 ". Voltages 240, 220, 110, 50 or 24 
PRICE: £1.70 (rec. retail) 

MODEL CN2 
Miniature 15 watt soldering iron fitted with nickel 
plated bit 3/32 ". Voltages 240 or 220. 
PRICE £1.70 (rec. retail) 

MODEL G 
18 Watt miniature iron, fitted with long life iron - 
coated bit 3/32 ". Voltages 240, 220 or 110. 
PRICE. £1.83 (rec. retail) 

MODEL 
SK.1 KIT 

contains 15 Watt miniature iron fitted 
with 3/16" bit, 2 spare bits 5/32" 

and 3/32'', heat sink, solder, stand 
and "How to Solder" booklet. 

PRICE £2.75 

MODEL SK.2 KIT 
contains 15 Watt $ 

miniature iron fitted with 3/16" bit, 
2 spare bits 5/32 "and 3/32" 

heat sink, 
solder and 

booklet "How 
to Solder 

eY NiHX 

PRICE £2.40 
MODEL 
MES. KIT Battery- operated 12v. 25 watt 
iron fitted with 15' lead and 2 heavy clips 

for connection to car battery. Packed in strong 
plastic wallet with booklet "How to Solder." PRICE £1.95 

00000 
rom radio or electrical dealers, 

car accessory shops or, 
case of difficulty direct from: - 

ANTEX LTD. FREEPOST 
Io stamp required) Plymouth \L1 1BR Tel: 0752 67377 

lyPlease send the ANTEX 
colour catalogue. 7 Please send the following: 

I enclose cheque /P.O. /Cash 
(Giro No. 2581000) 

NAME - 

ADDRESS 
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- 
ORGAN. KITS. 

IAI iáidL 

Build your own Electronic Organ, if you want 
the best value for your money. Yes you really 
save over 50% and get the best and up-to -date 
designs. There are four models to choose from. 
* Portable -4 octave keyboard with IO voices. 

3 pitches- vibrato, at £10300, P/P £150. 
* Console -S octave keyboard with IO voices, 

3 pitches . Keyboard can be split into solo and 
accompaniment. Vibrato built in amplifier and 
50 watt 12" Goodmans speaker at £167.00, 
PIP £5.00- 

* Console -2 x 4 octave keyboards and 13 note pedal 
board, 29 voices, Vibrato, Delay Vibrato, Sustain 
Reverberation, Precussion, Wah Wah, etc. at £40600. 
Carr. paid on complete kit U.K. only. 

* Console -2 x 5 octave keyboards and 32 note pedal 
boards, 32 voices. Vibrato, Delay Vibrato, Sustain 
Reverberation, Precussion, 3 Couplers, etc., at £57255 
Carr. paid on complete kit U.K. only. 

We regret H.P. facilities are not available, but components 
can be bought separately. Trade and overseas enquiries 
welcomed. Send 15p for latest catalogue. 

Please call in for demonstration. Business hours: 10 a.m. to 
7 p.m. Monday to Saturday. Thursday closed. 

ELVINS ELECTRONIC 

MUSICAL INSTRUMENTS 
8, PUTNEY BRIDGE RD., LONDON 
S.W.18 TEL: 01 -870 4949 

as 
Bus numbers 37, 220, 225; 168 pass the door. 10 minutes 

' 
- walk from East Putney or 15 minutes walk from Putney Bridge 

si. Underground Stations. 
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RADIO BARGAINS 

Grundig Mariner TR865 
Grundig Solo Boy 
Grundig Music Boy 
Grundig TR600, 
Grundig Elite Boy 210 
Grundig Elite Boy 500 
Grundig Melody Boy 500 £2650 
Grundig Melody Boy 1000E £41 -50 

Grundig Satellit 1000 £12500 
Grundig Ocean Boy 3005 £62.00 
Grundig Yacht Boy £3450 
Grundig RF430 £26'50 
Koyo KTR1661 8w.b. £40.25 
Koyo KTR 1663 or 1664 8w.b. £47.50 
Koyo KTR1770 11w.b. £66.00 
Aiwa AR158 £31.00 
Toshiba IC70 £1650 
Aiwa ARI58 6w.b. (inc. air) £3100 
Hitachi WH1160 with D.F. £2250 
ITT /KB Golf £2650 
ITT /KB Touring Int. Marine £4500 

FREE With 
each set "Guide 

to Broadcasting 
Stations" (160 pages) 

£35.00 
£16.50 
£2600 
£2850 
£2900 
£2650 

WILMSLOW 
AUDIO, Dept. PW, 
10 Swan St. Wilmslow, 

Cheshire, SK9 1HF 
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NEW lililh` 
ABC'S OF ELECTRONIC 
POWER 

By Rufus P. Turner £1 50 

THE MANUAL OF CAR 
ELECTRONICS 

By Rudolph F. Graf and 
George J. Whalen £3 50 

99 WAYS TO IMPROVE 
YOUR HI -FI 

By Len Buckwalter £1.50 

PRACTICAL DESIGN 
WITH TRANSISTORS 

(Rev. Edn.) 
By M. Horowitz £240 

The Mazda Book of PAL 
RECEIVER SERVICING 

By D. J. Seal £350 
(Published: Foulaham Technical) 

INTRODUCTION TO 
VIDEO RECORDING 

By W. Oliver £150 
(Published: Foulaham Technical) 

FOULSHAM -SAMS 
TECHNICAL BOOKS 
(W W. FOULSHAM. & CO. LTD.) 

YEOVIL RO., SLOUGH, BUCKS, ENGLAND 

PRACTICAL WIRELESS 

ELECTRONIC IGNITION 

SYSTEM 

This Capacitor -discharge Electronic ignition 
system was recently described in Practical 
Wireless and has proved extremely popular. 
We are able to offer the kit in two forms; the 
Standard kit containing the electronic com- 
ponents only, enabling the customer to tailor 
these to his own layout, or the De -luxe version 
containing a ready -drilled roller- trimmed 
printed circuit board and fully machined 
die -cast case with electrical connection block. 
Each kit is supplied with a custom wound 
transformer, first -grade components and full 
construction details. Suitable for 12V. systems 
only, pos. or neg. earth. All components 
available separately. Case size 4t" x 34" x 2" 
Complete assembly and wiring manual 25p, 
refundable on purchase of kit. 
Price : Standard kit .. £7.25 post free 

De -luxe -. .. £5.75 post free 
Trade enquiries Invited. Mail order only. 

State pos. or neg earth when ordering. 

DABAR 
ELECTRONIC 

PRODUCTS 
98e, LICHFIELD STREET, 

WALSALL, STAFFS, WS1 tUZ 
Tel. Walsall 34365 



BI PREP 
COMPLETE TELEPHONES 

EX. G.P.O. NORMAL 
HOUSEHOLD TYPE 

ONLY 5Op 
POST & PACKING 35p EACH 

TELEPHONE DIALS 
Standard Post Office type. 
Guaranteed in working order. 

ONLY SOp 
POST & PACKING 15p 

TESTED AND GUARANTEED PAM. 

879. 4 IN4007 Sil. Reo. diodes. 
1,000 PIV lamp plastic 

Bel "410 Reed s e ,cm;ii 
mixed types 50p 

ge an 

H4 
250 

Mixed counted Approx. SOp quantity counted -by weight 

Hl 40 Wirewanudnd Rss tors. Mined 50P upes a 

4 01127 Sil. Rets. 
1000 PIV. I amp. plastic 

2 iagnhalst; 

HI2 50 brand155/259 Gmlearance' 50p 
H28 2(1 

OC20011 /2 /3 PNP Silicon 
seceded TO -5 can 

H35 100 
bonded 

Diodes, 
Mara' 

Galdd 50p 
Unmarked.c 

an 

H50 30 Short lead Transistors, NPN 50p 
Silicon Planar types. 

UNMARKED UNTESTED PACKS 

1366 ISO Germanium Diodes 
Min. glass type 

B O) 200 Trans. maeafactarero relent 50p 
II types NPN, PNP, Sil. and 

Germ. 

896 50 Sil. Oitdoe sub. min. 
IN914 and IN916 types 

B BB 5r0 Sil. Trsns. 
to OC2N, /l 

NP PNP 
equiv. 0o 
2N706Á, 0SY95A, etc. 

B I 50 Germanium Transis to 
PNerP, AF and RF 

H6 40 DOJ Min. aims° ;óés 50p 
HI7 20 3 mepp.V ikson Stud Rectifiers, 50p 
HIS 30 isómñatimsi 

R diners, SOP 

H16: -; 8 Integrated Ci cuits. Data 
supplied 

H2O 20 p1 s. ?c. Mira R;i:iBers 
5OP 

1134 
I 

Powe rTransistorn, PP, Germ. 
NPN Silicon TO -3 CNan. 50P 

OUR VERY POPULAR 3p TRANSISTORS 
TYPE "A" PNP Silicon alloy, TO-5 can. 
TYPE "B" PNP Silicon, plastic encapsulation. 
TYPE "E" PNP Germanium AF or RF. 
TYPE "F" NPN Silicon plastic encapsulation. 

FULLY TESTED AND MARKED 
SEMICONDUCTORS 

fp LP 
ACI07 0.15 'OCn0 0-23 
AC126 0.15 OC171 023 
AC127 0.17 0C200 0.25 
AC128 0.15 0C201 0.25 
AC176 020 2G301 0.13 
ACYI7 0.20 2G303 0-13 
AF239 030 2N7II 0-50 
AFI 86 0.20 2N1302-3 0.15 
AFI 39 0,30 21,11304-5 0.17 
0C154 0.20 2N1306-7 0.20 
BCI07 0.10 2N1308-9 0.22 
BC108 0.10 2N3819FET 0.35 
BC109 0,10 2N44I6FET 0-35 
13F194 0.15 Power 
BF274 0.20 Transistors 
13E750 0.15 OC20 0-50 
85Y25 0-13 OC23 0.30 
135726 0.13 0C25 0.25 
BSY27 0.13 OC26 0.25 
BSY28 0-13 OC28 0.30 
BSY29 0.13 OC35 0.25 
65Y95A 0.10 0C36 0-37 
0C41 0.15 AD149 0.30 
0C44 0-13 AUYIO 125 
0C45 0.10 25034 0.25 
0071 0-10 2N3055 0-50 
0072 0-10 Diodes 
OCBI 0-13 AAY42 0.10 
OCBID 013 OA95 0.07 
0083 0.18 0A79 0-07 
0CI39 0-13 OASI 0"07 
0C140 015 IN914 0.06 

F.E.T. PRICE 

BREAKTHROUGH!! 
This field effect transistor is th 
2N3823 in a plastic encapsulation, 
coded as 3823E. It is also an excel- 
lent replacement for the 2N3819. 
Data sheet supplied with device. 
I -I0 30p each, 10 -50 25p each, 
50+20p each. 

FREE FCOATALOGUE 

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

8 VARIOUS 2TYY ES 
P 

COLOUR T.V. LINE;OUTPUT 
TRANSFORMERS 

Designed to give 25kV when Used with PL509 
and PY500 valves. As removed from colour 
receivers at the factory. 

NOW ONLY 50p each 
post and packing 23p. 

TRANSISTOR IGNITION! 

MAKE A REV COUNTER 

FOR YOUR CAR 
The 'TACHO BLOCK'. This 
encapsulated block will turn any 
0 -1mA meter into a linear and 
accurate rev. counter for any 
car with normal coil ignition 
system. 

£1 each. 

AS USED BY RACING DRIVERS 

N O W We introduce a Transistorised Ignition 
that is NOT a Kit at LESS than Kit price! 
The Super Spark, Mark I1, is ready to go. 

Installation time -I0 minutes. It operates on 
a 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 circuitry is 

all silicon solid state and is engineered for top 
dependable performance on any car with standard 
ignition coil. 4 and 6 cylinder. Every unit is tested 
before despatch and each carries a full guarantee. 
.Gives a full spark at up to 8,000 RPM! 

Super Spark- f IO.95 
P & P 25p 

Quantity 1 -10 10 -50 504- 
613105 Varicap Diodes IOp Sp 6p 
0071 or 72 Fully Tested 

Unmarked 5p 5p 4p 
Matched Sets I -0C44 and 

2- 0C45's. Per Set. 25p 20p ISp 
0A47 Gold- Bonded Diodes, 

Marked and Tested 3p 3p 2p 
I -watt Zener Diodes 7.5, 

24, 27, 30, 36, 43 Volts 5p 4p 3p 
10 -watt Zener Diodes 5.1, 

8-2, II, 13, 16, 24, 30, 
100 Volts 20p 17p ISp 

Micro Switches, S /P, C/O 25p 20p ISp 
1 -amp Bridge Rec's 25 -volt 25p 22p 20p 

INTEGRATED CIRCUITS 
S1403D Audio Amp.,3- Watts 1.50 1.37 1.32 
709C Linear Opp. Amp. 25p 20p 15p 
Gates, Factory Marked and 

Tested by A.E.I. 10p 9p 8p 
J. K. Flip-Flops Factory, 

Marked and Tested by 
A.E.I. 20P lop 1Sp 

SN7490 Decade Counter 50p 45p 40p 
UL9I4 Dual 2 I/P Gate 40p 35p 30p 

LOW COST DUAL INLINE I.C. 
SOCKETS 
14 pin type at ISp each 
16 pin type at 16p each. 

BOOKS 
We have a large selection of Reference 
Technical Books in stock. 
These are just two of our popular lines: 
B.P.1 Transistor Equivalents and 

Substitutes; 
This includes many thousands of British 
U.S.A., European and C.Y. equivalents. 
The lliffe Radio Valve & Transistor 
Data Book 9th Edition; 
Characteristics of 3,000 valves and tubes, 
4,500 Transistors, Diodes, Rectifiers and 
Integrated Circuits. 
Send for lists of these English publications. 

and 

40p 

75p 

a -® ®i -- 
Please send roe the FREE at-Pre-Pak Catalogue. illit 
NAME ll 

1 
Il 

iMINIMUM ORDER 50p.ß CASH WITH ORDER 
PLEASE. Add lop post and packing per. order 
OVERSEAS ADD EXTRA FOR POSTAGE ® ®®MMI -® 

ADDRESS 

BI- PRE-PAK LTD TELEPHONE SOUTHEND (0 02) 46344'FF 
-ON -SEA, ESSEX. 
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C'OMEYHIFI 
discount warehouses 

STEREO AMPLIFIERS 
A LBA UA 700 37.93 2495 
ALPHA 212 By Highgate 3775 24-95 
AMSTRAD Stereo 8000 Mk 2 2795 1495 
AMSTRAD I.C. 2000 42-95 2725 
ARMSTRONG 521 59-00 44-95 
DULCI 207M 32.00 1950 
FERROGRAPH F307 Mk. II (cased) 6400 44.90 
GOODMANS Maxamp 54-00 3495 
LEAK Delta 30 (cased) 6500 47.95 
LEAK Dolts 70 (cased) 7950 5095 
METROSOUND ST20E 39-50 24-95 
METROSOUND ST60 70.00 4825 
PHILIPS RH591 7900 5395 
PHILIPS RH590 52-00 35-50 
PHILIPS RH580 2900 19-95 
PIONEER SA500A 45-50 3995 
PIONEER SA600 99.60 58.95 
PIONEER SA800 11985 7595 
PIONEER SA900 133-83 90.95 
PIONEER SA1000 147-83 9375 
QL600 Quadraphonic converter 9443 9595 
Reverberation 202W 5105 34 -95 
RANK Rotel 210 3490 2395 
RANK Rotel 310 4750 31 -95 
RANK Rotel 610 7450. 4950 
ROGERS Ravensbourne 6450 45-50 
ROGERS Ravensbourne (cased) 69.50 49.50 
ROGERS Ravensbrook Mk. II 50.50 395 
ROGERS Ravensbrook (cased)Mk 11 5550 3995 
SINCLAIR2000 3500 22-95 

Project 60/2 x Z30 /PZ5 23-90 1595 
Project 60/2 x Z50 /PZ8 /trans 34-86 21'95 
Project 605 29-95 18.90 
AFU 5.98 450 
Neoteric 61 95 42.93 
3000 45-00 29.50 

TELETON SAQ 2066 33.00 19.50 
307 33-00 20-95 
GA202 15 watt RMS P. Chan. Spec. Price 2850 

WHARFEDALE Linton Amplifier 60-00 39.95 

All take both ceramic and magnetic cartridges. 

Hec. Reldii Comet 
Price Price 

TUNERS 
°ARMSTRONG 523 AM /FM 
*ARMSTRONG 524 FM 
ARMSTRONG M8 Decoder 
DULCI FMT.7 FM 
DULCI FMT.7S Stereo 
GOODMANS Stereomai 
LEAK Delta FM 
LEAK Delta AM /FM 
PHILIPS RH 690 
PHILIPS RH 691 
PIONEER TX500 AM/FM 
PIONEER TX600 AM /FM 
RANK ROTEL 320 
RANK ROTEL 620 
ROGERS Ravensbourne chassis 
ROGERS Ravensbourne In teak case 
ROGERS Ravensbrook chassis 
ROGERS Ravensbrook (cased) 
SINCLAIR 2000 
SINCLAIR 3000 
SINCLAIR Project 60 tuner (stereo) 

52-68 3925 
4097 30.95 
9-50 695 

2443 17.50 
3289 2450 
75.74 46-85 
7300 5395 
8700 65.95 
4415 31-95 
83.40 6295 
70-93 52.50 

100.37 77.95 
53.38 31150 
86.33 6995 
5795 4250 
62-63 47.25 
4214 3095 
4800 34-95 
45-00 3295 
4500 32.95 
25-00 1850 

All above Tuners are complete with MPX 
Stereo Decoder except where starred. 

TUNER /AMPLIFIERS 
AKAI AA 8500 22834 169-95 
AKAI 6600 145-28 10550 
AKAI 6300 12583 9250 
AKAI6200 97-09 7250 
ARENA 2600 111-30 6595 
ARMSTRONG M8 Decoder 9-50 6.95 
ARMSTRONG 525 90-14 67.75 
ARMSTRONG 526 10272 77-50 
GOODMANS Module 80, 35w. RMS 8902 6895 
GOODMANS Module 80 Compact 16038 12596 
GOODMANS Module 110 FM /MW/ 

LW /SW 100W RMS 13122 104-95 
LEAK Delta 75 160.00 127-95 
MIDLAND 19/542 49.56 3675 
PHILIPS RH 790 13400 7495 
PIONEER SX770 AM/FM - 135.80 104-95 
PIONEER SX440 AM /FM 10160 7895 
ROGERS Ravensbrook Chassis 96 -57 74-25 
ROGERS Ravensbrook (cased) 10535 79.95 
ROTEL RX150 67-93 5195 
TANDBERG 1171 MPX 103-03 64-95 
TANDBERGTR200 MPX 9623 79.95 
TELETON F2000 51.50 27.25 
TELETON CR55 125-26 6650 
TELETON R8000 AM/FM 42.16 21.95 

All the above take! magnetic cartridges except 
Teleton F2000 and R8000 which take ceramic only. 
All Include MPX Stereo Decoder with the exception 
of Armstrong where M8 decoder is extra. 

Rec. Reran Comet 
Price Price 

TURNTABLES 
GARRARD SP25 Mk III 1617 .9.45 
GARRARD SL65B 2093 1395 
GARRARD SL95B 4921 31-95 
GARRARD 401 39-04 25.95 
GARRARD SL72B 32-60 2295 
GARRARD Zero 100A 57-42 39.95 
GARRARD Zero 1005 52-83 38.95 
GARRARD WB4 base Mk IIZ to fit 

Zero 100 á Zero 100$ 6.55 4-95 

The following Turntables are complete with 
base, plinth, perspex cover and cartridge. 
Fully wired and ready for use. All at special 
prices. 
GARRARD 5P25 Mk III with Goldring G.800 

Special Price £18.50 
GARRARD SP25 Mk III with Shure M.44/7 

Special Price £175 
GARRARD SP25 Mk III with Shure M.44 /E 

Secial Price 
GARRARD AP76 with Goldring G800£20.95 

Special Price £28 75 
GARRARD AP76 with Shure M5SE 

Special Price £3225 
GARRARD AP76 with Shure M75EJ 

Special Price £325 
GARRARD 2025 with Sonotone 9TAHC 

Special Price £1390 
GOLDRING 705/P with G850 

£2600 £1095 
GOLDRING GL75 with 6800 

Special 
THORENS 150 AB complete 

Price 
THORENS 

cover Shure M556 cartridge 
£60.46 £4795 

Base and Cover to fit GARRARD 
AP76, SL55, SL65B Spec. Price3.60 

GARRARD 40B 1 13.63 1095 
GARRARD AP76 28.44 1795 
GOLDRING GL69 MKII 26.86 18.50 

GL69P Mk. II 35.23 2525 
GL75 3906 26-75 
GL75P 47.43 34.50 
Covers for 69P and 72P 4.36 3.75 
Cover tor 75P Deluxe 4.88 3.95 
C99- plinth and cover for G99 10.75 9.75 

GOLDRING G99 27.90 19-25 
GOLDRING G101P /G 27-90 20.25 
GOLDRING GL72 Chassis 2790 2095 
GOLDRING GL72P 36.27 2895 
GOLDRING GL85 81.03 46.50 
GOLDRING GL85P 70.80 54.75 
LEAK Delta 67.50 54.75 
McDONALD MP80 14.80 9.50 

610 1879 13-95 
HT70 20-88 14.75 
1-11-70 Inc. plinth and cover 2989 22.60 

Base and Cover for MP60 and 610 Spec. Price 3.95 
PHILIPS 202 Electronic 84.65 46.95 
PHILIPS 308 transcription unit com- 

plete with base and cover 36.55 2825 
PIONEER PL12AC with base & cover 47.15 33.95 
THORENS TX25 cover 8.26 6.60 
THORENS TD125 73.78 56.50 
THORENS TD125AB 112.14 8995 
THORENS TD150 Mk. II 3364 2695 
THORENS T0150A Mk. II 43-09 32-95 
THORENS TD150AB Mk. II 46.63 3605 
THORENS TX11 Cover 4.13 3.75 
WHARFEDALE Linton with base 

and cover and Shure M44 -7 cart. 34-50 27-25 

PICK -UP ARMS AND HEADS 
AUDIO TECHNICA AT7005 Mk II 18.78 1425 
AUDIO TECHNICA L2 LIFTS 2.61 195 
GOLDRING Lenco 75 13.51 9-30 

`GOLDRING Lenco L69 9.77 6.40 
SME 3009 with S2 Shell 32.34 2450 
SME 3012 with S2 Shell 3444 2650 
SME S2 HEADSHELL 2.59 1.95 

SPEAKERS 
AKAI SW 155 59.50 
AMSTRAD 138 (pair) 13 "08° twin 

cone teak 2600 
B á W Model 70 159.50 
B&WDM2 62-50 
BáWDM3 63.00 
B. á W DM1 (pair) 7520 
CELESTION COUNTY 23.97 
CELESTION Ditton 120 (pair) 5640 
CELESTION Ditton 15 3740 
CELESTION Ditton 25 65.00 
CELESTION Ditton 44 5400 
CELESTION Ditton 66 9900 
FERROGRAPH St inc. stand 9500 
GOODMANS Havant (pair) 54-42 
GOODMANS Minster (pair) 50-62 
GOODMANS Magister 65-63 

39.95 

15.95 
11195 
51.85 
46.25 
57.25 
19.50 
42.95 
2650 
44.95 
38-50 
7495 
74.95 
3995 
34-20 
37.45 

SPEAKERS- continued 
GOODMANS Double Maxim 32.07 
GOODMANS Mezzo 3 35-70 
GOODMANS Magnum K2 46-20 
GOODMANS Dimension 8 72-44 
GOODMANS DIN 20NT kit 1219 
KELETRON KN400 2- speaker Sys- 

tern (pair) 15.86 
KN600 3- speaker System (pair) 26.46 
KN800 3- speaker System 15.90 
KN1100 4- speaker System 2040 
KN1600 3- speaker System 25.20 
KN2100 3- speaker System 30.60 

LEAK 150 (pair) 49-00 
LEAK 250 (pair) 63-00 
LEAK 600 49.50 
LINEAR 10 watt teak (pair) Sp. Price 
METROSOUND HFS 103 (pair) 29.21 
METROSOUND202 2150 
METROSOUND Duplex 15 3200 
METROSOUND Duplex 25 52.00 
PHILIPS RH 402 (pair) 4470 
PHILIPS 406 34.00 
SINCLAIR Q16 8.98 
STE -MA 450 2500 
TANDBERG TAN 7 2722 
TANDBERG Tan 11 (pair) 36.94 
TANDBERG Tan 12 teak (pair) 48-82 
TANDBERG Tan 25 teak (pair) 6608 
TANDBERG Tan 50 teak 85.00 
TELETON 8000 (pair) 21.08 
THORPE Grenville TG 100 (pair) 28.95 

Grenville TG 200 (pair) 41.95 
Grenville-TG 300 (pair) 55.95 

WHARFEDALE 
Denton Mark II 39.00 
Linton Mark Ii 4900 
Melton Mark II 35.00 
Dovedale 3 Mark 11 45.00 
Rosedale 65-00 
Triton 111 63.00 
Unit 3 Speaker Kit 12.00 
Unit 4 Speaker Kit 18.00 
Unit 5 Speaker Kit 26.00 

Rec. Retail Cornet 
Price Price 

CHASSIS SPEAKERS 
GOODMANS Twin -Axiom 8 8.65 

Twin Axiom 10 9.58 
Axiom 401 17.68 
Audlom 8P 520 
Audlom 10P 5.67 
Audlom 12P 13.00 
Audlom 15P 01.00 
Audlom 18P 35.70 
Audlom 100 40 watts DIN 12.00 
ARU 172 4.50 
Axent 100 6.90 
Mides 650 13.69 
Attenuator 3.73 
Crossover Network X01950 7.77 

WHARFEDALE 81n. Bronze /RS /DD 4.50 
Super 8 /RS /DD 8.00 
Super 10 /RS /DD 1300 
WMT1 Matching Transformer 0.84 

24.75 
22.45 
2895 
4750 
8.95 

11.95 
17-50 
10-25 
13-95 
15.95 
20.45 
35-75 
45-50 
32.45 
14-95 
23.50 
1525 
2395 
36.95 
2720 
2620 

6.75 
1695 
23.40 
31-20 
43-63 
56-59 
4905 
1105 
17-95 
25.95 
3195 

29-25 
3695 
23.95 
30.50 
44-95 
49-95 

8-95 
11-93 
17.25 

7.10 
7.75 

12.25 
4.15 
4.70 
9,90 

15 -75 
25.95 

9.50 
3.20 
4.90 
9.30 
2.70 
5.25 
3.40 
6.60 

1109 
0.70 

CARTRIDGES 
AUDIO TECHNICA AT68 6.47 3.95 
GOLDRING G850 6-10 3-45 
GOLDRING G800 12.21 5.60 
GOLDRING G800E 17.67 8.95 
GOLDRING G800 Super E 24-41 14.40 
"GOLDRING CS90 Stereo 4.88 4.20 
*GOLDRING CS91/E 7.33 6.20 
EMPIRE 1000ZE /X 59.12 44.95 
EMPIRE 999VE /X 4214 32.50 
EMPIRE 999TE/X 24-58 19.25 
EMPIRE 999SE /X 1990 125 
EMPIRE 999E/X 15-57 11.70 
EMPIRE 909E /X 1212 9-25 
EMPIRE90EE /X 9.37 7.15 
ORBIT Magnetic NM 22 Sp Price 2.75 
ORTOFON M15E 27-60 2275 
SHURE M3DM 6.10 3195 
SHURE M31E 1163 6.95 
SHURE M32E 10.73 6.50 
SHURE M32 -3 9.84 765 
SHURE M44 -5 8-30 5-25 
SHUREM44 -G 8.30 5.25 
SHURE M44 -7 7.90 S15 
SHUREM -44C 7.90 5.40 
SHURE 1444E 8.60 5.50 
SHURE M55E .9.70 5.95 
SHURE M75G 14.70 645 
SHURE M75 -6 1360 7.90 
SHURE M75EJ - 15-40 9-25 
SHURE M75E 19.00 11.50 
SHURE M75 ED 19.00 11.50 
SHURE M75E/95G 20-80 14.25 
SHURE V15 -11 39-40 2695 
SONOTONE9TAHC Dlam /Saph 3.75 1.05 

Starred cartridges above are ceramic. All others are 
magnetic. 
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OVER 1000 ITEMS ALWAYS IN STOCK 
All items brand new and fully Guaranteed 
and backed by after -sales service 

- latest modele in manufacturers' sealed cartons 

COMET for 
after -Sales Service 
THROUGHOUT THE U.K. 
einan& S.r it. Dep. ai a.r.1 Rd.. MO. 
also at Bmningham. Bridlington. Bantam, 
Edineo,R. Goob. Leda. l.itam, 
Roods,., SMI-N. Declaim. Waken. 
and Talk. 

Rec. Rela,1 Comet 
Price Price 

BASES AND COVERS 
GARRARD WB1 Base 3.78 3.20 

WB4 Base 5.60 4-70 
SPC1 Cover 3.68 2-90 
SPC4 Cover 4.38 3.50 

Special offer of Base and Cover to 
fit SP25, SL55, SLOB and 3500 Special Price 3.60 
WB4 base Mk RZ to fit Zero 100 

and Zero 100S 6.55 4-95 
GOLDRING Plinth 75 8.37 7.00 
GOLDRING Plinth 69 8.37 7 -00 
GOLDRING Covers for 69P and 72P 4-36 3-75 
Cover for 75P De luxe 4.88 3.95 
THORENS TX25 (for TD125AB) - 8.26 6.60 
THORENS TXtt Cover - 4-13 3.75 

Base and Cover for TD125 12-39 10.50 
SME Plinth System 2000 with motor - 

board 4620 3700 
MOTORBOARDS only 5.85 3.95 

BLANK TAPES 

SCOTCH DYNARANGE CASSETTES 
C60 0.71 0-45 
C90 0.99 0.55 
C120 1-49 0.80 

SCOTCH HIGH ENERGY COBALT 
CASSETTES 
C60 1.45 0.95 
C90 1 -90 125 

SCOTCH 8 Track Blank Cartridges 
40 mins 1.50 0.95 
80 mina 1.80 1.10 

SCOTCH LONG LIFE SPOOLED 
TAPE 
5" L.P.900 1.41 0.95 
50" L.P. 1200 - 1.76 120 
7" L.P. 1800 2-52 1.70 

Postage--Tape, cassettes and ST cartridges 1 -9 
items 5p per order. Packs of ten post free. 

Hl.FI STEREO SYSTEMS COMPLETE 
ALBA UA552 47.75 34.65 
AMSTRAD Stereo 1000 48.00 33.95 
BUSH A1005 6e -89 53.25 
DANSETTE Consort Stereo 34-43 24.95 
DECCA Sound 613 Special Price 53-95 
DECCA Sound 614 Special Price 57.95 
DECCA Sound 1204 Special Price 76.95 
DECCA COMPACT 2 Sp. Price 79 -95 
DECCA Compact 3 Special Price 102.35 
DECCA 403 Special Price 47 -75 
ELIZABETHAN LZ101 58.33 41-85 
FERGUSON 3450 with Radio 
FERGUSON 3451 with Radio -. - 

FIDELITY UA2 Music Master 
UA1 Music Master with Radio 
Stereo nine 

GOODMANS Module 80 compact 
system FM /35 watts. RMS (Less 
US) 165.00 

HMV 2404/5/6 with Radio 194.40 
HMV 2451 11595 
HMV 2452 63.90 
HMV 2450 with Stereo Radio 130.60 
1081025 with 657 speakers 4825 
McDONALD MP60 complete with 

base, cover and Goldring G800 
cartridge, Amstrad 2000 MP 
amplifier. 2 Wharfedale Denton 
speakers 

MURPHY 902 Studio 1, AM /VHF 
Radio 

MURPHY 003 
MARCONI 4452 
PHILCO FORD M1500 
PHILIPS 808 
PHILIPS GF824 
PHILIPS 825 
PHILIPS 826 
PHILIPS 835 
PHILIPS 836 

70.45 53.95 
96.80 75.95 
43.50 30.95 

100.23 7195 
3850 24.95 

113.96 

125.75 
151.95 
8995 
47.95 
98.95 
3795 

74.25 

84.50 65.95 
84-42 65-95 
73.95 56.50 
97.96 66-75 
935) 71.95 
65.33 49.65 

49-50 38.95 
78.00 5295 
69.50 49.55 
9500 69.95 

PYE black box unit stereo 1022 90.93 65.25 
RIGONDA party time 27.50 21.95 
STEEPLETONE stereo system 41:75 29-95 
TELETON STP 8 track stereo system 5750 38.95 
TELETON R800 Tuner /Amplifier with stereo de- 

coder. Garrard 2025 TC turntable and one pair of 
Teleton 8000 speakers 87.95 4710 

Rec. Retail 
Price 

Comet 
Price 

Rec. Retail Comet 
Price Price 

TAPE RECORDERS -continued 
FERROGRAPH 702/4 DOLBY .... 264.38 22495 
FERROGRAPH 702H DOLBY .... 274.95 233.95 
FERROGRAPH 722/4 DOLBY .... 30198 25595 
FERROGRAPH 722H DOLBY .... 31255 264.59 
FERROGRAPH 702 2-track tape deck 224.43 170.65 
FERROGRAPH 704/W 4 -track deck 224.43 17065 
FERROGRAPH 722 262-03 19015 
FERROGRAPH 724 26203 19015 
GRUNDIG C200 De Luxe Cassette 3755 27-95 
GRUNDIG C210 Batt /mains cassette 4690 34-95 
GRUNDIG TK 121 twin track 5625 39-95 
GRUNDIG TK 141 4 -track 62.10 4575 
GRUNDIG TK 1464 -track Auto 66.95 4995 
GRUNDIG TK 147 4 -track Auto 93.05 71.95 
GRUNDIG C410 Cassette recorder 42.50 32-95 
GRUNDIG C418 (4 -track auto 

2 speed) 71.30 53.95 
HARVARD elite cassette with 

AM /FM radio bait. /mains 42.00 32.95 
PHILIPS R.R. 692 MW /VHF Radio 

and Cassette Recorder 49.95 36.55 
2202 cassette 22-85 17.95 
2204 cassette, battery /mains 29.10 22.90 
3302 cassette 2035 15.95 
4303 Twin -track 39 -46 29-95 
4307 4 -track 4665 34.95 
4308 De luxe 4 -track 56.85 41-45 
4404 4 -track stereo recorder .... 89.25 65.95 
4407 4 -track stereo recorder .... 155.50 73-95 
4418 4 -track stereo 189.75 13995 
4450 4 -track stereo 27250 199.95 
4500 4 -track stereo tape deck..., 124.30 9165 
2400 stereo cassette less L/S .- 6610 5195 

PYE 9109 cassette 20-37 1695 
PYE 9116 Stereo cassette 66.10 5160 
PYE 9118 2911 22-95 
TANDBERG 2000 125.61 103.95 
TANDBERG 1841 4 -track stereo 

tape deck 66-09 48.75 
TANDBERG 3021X twin track stereo 104.00 80.85 
TANDBERG 3041X 4 -track stereo 104.00 86.85 
TANDBERG 4021X twin track stereo 169.12 135.50 
TANDBERG 4041X 4 -track stereo 169 -t2 135.50 
TANDBERG 6041X 4 -track stereo 182.73 145.25 
TANDBERG 6021X twin track stereo 182.73 145.25 
TELETON TRC 130 cassette with 

VHF /AM radio battery/mains 42.50 28-00 
TC110 cassette battery /mains 27.50 1850 

Full range of headphones available 
discounted prices. 

at 

HI -FI STEREO SYSTEMS -continued 
ULTRA 6028 5815 
ULTRA 6450 70.45 
ULTRA 6454 38 -85 
ULTRA 6455 41.35 

TAPE RECORDERS AND TAPE DECKS 
AKAI 1720L 4 -track Stereo 87.36 
AKAI 4000D 4 -track stereo deck 93.65 
AKAI CR800 8 -track stereo deck 85-02 
AKAI CR80 8-track stereo recorder 106-39 
AKAI CR80T 8 -track stereo recorder 

and tuner amplifier 14984 
AKAI X200D 151.93 
AKAI 1800SD 162.79 
AKAI 200050 289.07 
AKAI GXC 40D Cassette Tape Deck 9226 
AKAI GXC 40 Cassette recorder 111.75 
BUSH Discassette DC70 20.62 
BUSH TP 66 Batt- /Mains Cassette 

Recorder 28 -18 
BUSH TP70 Cassette. battery/mains 

tape recorder - 28.13 
CARLTONE LCR500 Cassette . Sp. Price 
DECCA 2000 Cassette Recorder 

(battery /mains) Sp. Price 
DECCA CR1000 Cassette Recorder 

with VHF Radio Sp. Price 
EKCO 350 Battery /Mains Cassette 
VHF /MW Radio 37.42 

EKCO 351 Battery/Mains Cassette 23-23 
FERGUSON 3240 cassette with case 24 -90 
FERGUSON 3245 Twin track 36-70 
FERGUSON 3246 4 -track 42-55 
FERGUSON 3247 4 -track 4795 
FERGUSON 3248 4-track 53-75 
FERGUSON 3252 4 -track 100-52 
FERGUSON 3253 43-55 
FERGUSON 3258 4 -track 72-40 
FERGUSON 3262 30.15 

44-95 
53.95 
29.95 
31.95 

5995 
64-95 
5845 
74-00 

89-95 
100 - 45 
102. 30 
223 30 

68. 25 
83. es 
16. 55 

21-95 

21-95 
11- 95 

22-95 

32. 95 

2875 
18.45 
15-95 
25-95 
30.95 
34.95 
39- 95 
74.95 
31.95 
53-95 
23-95 

COMPLETE Hi -FI SYSTEMS 
Completely wired mounted and ready for used 

THORENS TD 150AB Mk. II with TX11 dust cover, 
SHURE M55E Cartridge, LEAK Delta 70 Amplifier, 
2 Wharfedale Dovedale Speakers 229-56 167-90 

PHILIPS 790 tuner/amp 20 watts RMS per channel. 
FM /MW /LW /SW A Stereo decoder. Electronic 
touch tuning. Goldring G275 turntable on plinth 
with cover and G800 magnetic cartridge, fully 
wired. 2 Mezzo Ill speakers .... 269.19 15880 

GARRARD AP76 with base cover and Shure M55E 
cartridge. Arena 2600 AM /FM and SW Tuner /Amp 
and 2 Goodmans Havant speakers 21495 138.15 

GOODMANS Module 80 Tuner /Amplifier, Garrard 
AP76 Turntable with Goldring G800 Cartridge and 
2 Goodmans Havant Speakers .. 192.97 13565 

LEAK Delta 30 amp in teak case, 15 watts RMS 
per channel. Garrard AP76 transcription deck 
with plinth. cover and 6800 magnetic cartridge, 
fully wired. 2 Ditton 15 speakers 189.36 129.70 

PHILIPS RH 802 Stereo Tuner /Amp. player. 2 x 15 
watts LW /MW1 /MW2 /SW /FM. GP400 magnetic 
cartridge, speakers extra 155.00 118.95 

PHILIPS RH 811 System, Stereo Tuner /Amp/ 
Cassette recorder, with 2 RH411 L /S. 

117.00 89.95 
GARRARD 2025/TC deck with plinth and cover, 

and Sonotone 9TAHC cartridge to suit above. 
Sp. Price 1390 

LINTf1N System with Wharfedale Linton Amplifier, 
Linton Turntable with Shure M44 -7 Cartridge and 
pair of Linton Mk. It Speakers .. 143.50 104.15 

AMSTRAD L.C. 2000 integrated circuit 20 watts 
RMS into 8 ohms per channel amp., Garrard SP25 
turntable with plinth, cover and Goldring P800 
magnetic cartridge, fully wired. 2 Wharfedale 
Denton Speakers 11495 75.00 

AMSTRAD 8000 Mk. II Amplifier, 7 watts RMS per 
channel, Garrard SP25 with G800 cartridge includ- 
ing base, plinth and cover and pair of Amstrad 138 
13" x 8' twin cone teak finish Speakers 

86.95 48-40 
GOLDRING 705P Turntable, fully wired complete 

with Goldring 850 cartridge. Amstrad stereo 8000 
amplifier and 2 Amstrad 138 13" X 8' twin cone 
Speakers 79.95 40.85 

FREE Technical Advisory Service. If in doubt ask us! Price list on request. 
Comet guarantees that all prices quoted are genuine. All items offered available at these prices 
at the time this Issue closed for press. Add 75p for postage, packing and insurance on all orders 
(Cartridges 20p) OR, IF SECURICOR DELIVERY REQUIRED ADD £1.75 ONLY. 
Make cheques, Money Orders payable to 'COMET' . 

r®d rg7 HIGH FIDELITY DISCOUNT WAREHOUSES 
OPEN DAILY TO THE 
PUBLIC FROM: 
9am- 5.30pm Monday 
9am -1pm Tuesday 
Sam -8pm Wednesday 
9am -8pm Thursday 
gam-8pm Friday 
Sam- 5.30pm Saturday 

Dept. PW BIRMINGHAM: Heeley Road, Selly Oak B29 6EY. Tel.: 021 -472 6181. 
Dept. PW BIRMINGHAM: Tivoli Shopping Centre, 1570 -1572 Coventry Road, Yardley. 

Tel.: 021 -706 0684. 
Dept. PW EDINBURGH: 1 Newhaven Road EH6 5QX. Tel.: 5548501 (5 lines). 
Dept. PW HULL: Reservoir Road, Clough Road HU67Q0. Tel.: 46441 (6 lires) 
Dept. PW LEEDS: 78 Armley Road L512 2EF. Tel,: Leeds 40551 (10 lines). 
Deot. PW STOCKTON: Teesway, Portreck Lane, Teesside T5182RH. Tel.: 66132/65215. 
Dept. PW ROCHDALE: Corner of Well t'th' Lane and Queensway. Tel.: 50606. 
Dept. PW LEICESTER: Syston Street. Tel.: 0533 52236. 
Dept. PW SHEFFIELD: The Mill, 1 Loxely Rd., Malls Bridge, SO 4TN. Tel,: 0742341721/6, 

All in -toct Items deliv.r.d by 
SECURICOR within 72 how. 

lada el 75 only for S.cwicor d. /ivory) 
ALL G0005 FULLY INSURED AGAINST 
LOSS OR DAMAGE WHILST IN TRANSIT 
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0 A FAST EASY 
WAY TO LEARN BASIC 
RADIO & ELECTRONICS 

Build as you learn with the exciting 
new TEONNATRON Outfit! No mathe- 
matics. No soldering-you learn the 
practical way. 

Learn basic Radio and Electronics at home -the fast, modern way. 
Give yourself essential technical "know- how" -like reading circuits, 
assembling standard components, experimenting, building -quickly and 
without effort, and en ¡oy every moment. B.I.E.T.'s Simplified Study 
Method and the remancable TECHNATRON Self -Build Outfit take the 
mystery out of the subject, making learning easy and interesting. 

Even if you don't know the first thing about Radio now, 
you'll build your own Radio set within a month or so! 

. . and what's more, you will 
understand exactly what you are 
doing. The TECHNATRON Outfit 
contains everything you need, from 
tools to transistors -even a versatile 
Multimeter which we teach you to 
use. All you need give is a little of 
your spare time and the surprisingly 
low fee, payable monthly if you 
wish. And the equipment remains 
yours, so you can use it again and 
again. 

You LEARN -but it's as 
fascinating as a hobby 
Among many other interesting 
experiments, the Radio set you 
build -and it's a good one-is really 
a bonus. This is first and last a 
teaching course, but the training is 
as fascinating as any hobby and it 
could be the spring -board for a 
career iñ Radio and Electronics. 

FREE 
BRITISH INSTITUTE 

OF ENGINEERING 

TECHNOLOGY 

A 14- year -old could understand and 
benefit from this Course -but it 
teaches the real thing. The easy to 
understand, practical projects - 
from a burglar -alarm to a sophisti- 
cated Radio set -help you master 
basic Radio and Electronics -even 
if you are a "non- technical" type. 
And, if you want to make it a 
career, B.I.E.T. has a fine range of 
Courses up to City and Guilds 
standards. 

New Specialist Booklet 
If you wish to make a career in 
Electronics, send for your FREE 
copy of "OPPORTUNITIES IN 
TELECOMMUNICATIONS / TV 
AND RADIO ". This brand new 
booklet -just out -tells you all 
about TECHNATRON and 
B.I.E.T.'s full range of courses. 

Opportunities in 

Telecommunications 
'Nand Radio 

Dept. B8, ALDERMASTON COURT, READING RG7 4PF 

POST THIS COUPON FOR FREE BOOK 
To B.I.E,T. Dept, B8 Aldermaston Court, Reading RG7 4PF 
Please send book and full information - FREE and without, 
obligation. 
II 

BLOCK CAPIT4LJJLEASE 

I 

I 

NAME Ki - e ii v.Sre.i. /Jjii 4f '.. AGE /. L............ I 

ADDRESS .. i 9.N. M. '.L.: J.A......( L:f..9.i i. - ....... 

BIET 

...7. 1úÍdi... ,....(.... íe. . Lr. i .LA....4,.G.....f.. /.w....f ...t 

CtVr' =g 
Subj. of interest .......... .- .u.t.:.t...v..é.í2.ì.y..tp... - 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY I 
L Accredited by the C.A.C.C. - A t - ttt a t ar. - ar tut. - tt tttt ttt a 

I 
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EXPRESS 
MAIL ORDER 
DY86 
DY87 
EABC80 
EB9I 
ECC8I 
ECC82 
ECC83 
ECL80 
EF80 
EF85 
EF86 
EF89 
EF91 
E F183 
EF184 
EH90 
EL4 I 

EL84 
EY51 
EY86 
EZ80 
EZ81 
PC86 
PC88 

0.23 
0.23 
0.30 
0.09 
0.15 
0.18 
0.24 
0.25 
0.22 
0.26 
0.28 
0.23 
0.12 
0.26 
0.28 
0.35 
0.53 
0.22 
0.30 
0.28 
0.20 
0.21 
0.45 
0.45 

PC97 
PCC84 
PCC89 
PCC 189 
PCF80 
PCF86 
PCF802 
PCF806 
PCF808 
PCL82 
PCL83 
PCL84 
PCL85 
PCL86 
PFL200 
PL36 
PL81 
PL82 
PL83 
PL84 
PL500 
PL504 
PY81 
PY82 

0.36 
0.28 
0.43 
0.47 
0.27 
0.44 
0.38 
0.56 
0.68 
0.30 
0.55 
0.33 
0.37 
0.37 
0 51 

0.47 
0.43 
0.29 
0.31 
0.29 
0.61 
0.61 
0.23 
0.24 

PY83 
PY500 
PY800 
PY80 I 

UABC80 
U C C85 
UCH8I 
UCL82 
U1,41 
UY85 
6/30L2 
6AT6 
6AU6 
6BA6 
6BE6 
6F23 
I2AT6 
I 2AT7 
I 2AU7 
12AX7 
I2BA6 
128E6 
35W4 
SOCS 

0.26 
0.95 
0.32 
0.32 
0.30 
0.34 
0.30 
0.31 
0.54 
0.24 
0.58 
0.18 
0.20 
0.20 
0.21 
0.67 
0.23 
0.15 
0.18 
0.24 
0.30 
0.30 
0.23 
0.32 

POSTAGE I VALVE Sp, EACH ADDITIONAL VALVE Ip. 
ORDERS OVER E5 POST FREE. CASH WITH ORDER ONLY. 
NO CALLERS. 
SEND TO :- 

ARCHES 1150/1152 
41 NORWOOD RD., LONDON, S.E.24 

poly - planar 
20 -Watt Full Range Speaker 

Completely replaces the 
conventional cone speaker 
Super -thin construction 
permits new installation ideas. 
Power capability: 40 watts peak. Frequency range: 40 Hz -20 KHz Sensitivity: 85 dB /M for 1 watt electrical input. Input impedance: 
8 ohms. Operating temperature range: -20 °F to - 175 °F. Size (WsOxL): 1.7/t6" x 113/4" z 14 11/16 ". Weight: 19 ounces. 

£6.50 each Stereo pair £12.50 
post free 

web europa 
P.O. Box 162, Watford WD1 1AA 

MINIATURE POWER DRILLS 
Capable of Drilling Mild Steel 
IDEAL FOR PRINTED CIRCUITS 
PRECISION DRILLING, 
CUTTING, GRINDING 

12 volt D.C.; 

FROM 
PRICES 

kU 

EXPO DRILLS LTD., 
DEPT. PWI, 62 NEAL STREET, LONDON, W.C.2 

TRADE DISTRIBUTOR N. Rose (Electrical) Ltd., London, W.C.1. 



Garrard Record 
Players 
SP25 Mk. III 
Deck Only 
4 speed 
Automatic Single Player 
Lasky's price £llSO 
Garrard SL95B Deck £35.00 

Add £9.00 for Garrard Base & Cover. C & PLI 50 
Garrard AP76 deck only ... ... ... E23.00 
Garrard 408 deck only ... ... ... E9.50 

complete with stereo cartridge ... E11 -50 
Garrard SL55B deck only ... ... E9.00 
Garrard 2025TC deck only ... ... 

complete with KS40A stereo ceramic 
cartridge... ... ... ... ... £7.95 

Garrard ZERO 100 Automatic ... E47.50 
C & PEI .50 

Garrard ZERO 1005 Single Player £43.50 
C &PLI50 

Garrard Plinths & Covers 
W84 Mk. 11 Plinth... ... ... 
SPC4 Mk. 11 cover... ... ... 

Price together ... ... 
W81 Plinth ... ... ... 
SPCI co ver ... ... ... 

Price together ... ... ... 

SP 2S Package 
SP25 Mk. III Single player 
AD76K stereo magnetic cartridge 
Lasky's teach plinth & cover .., 

List 
List 
List 

£5.45 
£A-25 
L8.70 
£3.70 
£3.60 
£6.50 

£15.85 
£4.35 
£4.75 

Total List Price ... ... ... L24.95 

Package Price £20.50 
AP 76 Package 
AP76 Single Player 
SHURE M44E Cartridge ... ... List 
Lack's Base and Cover ... ... List 

L29.26 
[8.59 
[5.95 

Total List Price . ... L43.80 

Package Price £35.00 
CARRIAGE -all units 
DECK ONLY 50p. PLINTH & COVER ONLY 25p. 
DECK WITH PLINTH AND COVER 75p. 

FANTAVOX CAR 
RADIO 
WI /700 -.. . 

MW /LW 
Two waveband 
all transistor car . - o t at covers full odium and 
Long wavebands with slide switch wave change. 
Large easy to grip controls. Illuminated dial with 
"easy to read" scale. Externally adjustable aerial 
trimmer. Powerful output through either one or 
two speakers. Operates on 12 volt D.C. Negative or 
positive earth. Standard site 6 }in (W) x 4 }in (D) x 
tin (H). Black with chrome trim. Complete with 
speaker, baffle, leads, mounting brackets. 

LASK 
'S ONLY £7'50 C & P 25p 

NEW DIGITAL CLOCK 
NOW WITH 
ILLUMINATED DIAL 
EXCLUSIVELY 
FROM LASKY'S 
The clock measures 
5} W 29 H x 3inD 
(overall from front 
of drum to back of 
switch). SPEC.: 210/ 
240V a.c. 50Hz operation; switch rating 250V, 3A. 
Complete with instructions. COMPLETE 
WITH KNOBS. FEATURES: MAINS 
OPERATION I2 -HOUR ALARM AUTO 
"SLEEP" SWITCH HOURS, MINUTES 
AND SECONDS READ -OFF FORWARD 
AND BACKWARD TIME ADJUSTMENT 

SILENT OPERATION SHOCK AND 
VIBRATION PROOF BUILT IN ALARM 
BUZZER 
SPECIAL 
FOR QUAN 

UTI 

TI PRICE 
LASKY'S £6Ì3 25p P 

SINCLAIR PHASE LOCK LOOP 
STEREO FM TUNER 
Incorporates varicap 
diodes, printed cir- 
cuit, coils, squelch 
circuit I.C. Decoder, 
etc.. supplied com- 
pletely built and 
tested and ready to 
be mounted into any cabinet you choose. It may be 
used with any High Fidelity Amplifier. Power 
requirements 25/30V DC. Size 84' x 14" x 39'. 
LIST 
£25-00 PRICE PRICE 

LASKY'S £ló93 25pP 
PZ5 power supply £4.15 extra. 

LEAK BARGAINS 
STEREO 30 PLUS amplifier (cased) 

EAGLE AM /FM POCKET TRAN- 
SISTOR RADIO 
This super compact two -band 
radio ORIGINALLY COST 
£9-a1! The ideal pocket set for 
all ages. Receives all Fled. wave 
and FM stations (local news, etc.) 
-separate tuning scales. Grey/ 
chrome trim cabinet with carry 
strap. Excellent tone. Uses single 
PP3 type battery. Telescopic FM 
aerial. Size: 44 x 29 x Ilin, comp. 
with battery and ear -piece. 
LIST PRICE LASKY'S 
£9.81 PRICE £4.75 C & P 

15p 

LASKY'S NEW LOW NOISE 
CASSETTES FROM THE USA 
Type Single 5 10 iS 
C60 28p £1.37 E2-70 £3.99 
C90 38p £1.86 £3.67 £5.42 
C120 48p £2.35 £4.63 £684 
Each cassette individually boxed in Philips, type 
plastic library. 
C & P: each 7p, 5 -25p, 10 -40p, 20 -68p. 

INTERNATIONAL 

List Price 
£62.50 L PRICE í4500 C 

I .00 
& P 

STEREO 70 amplifier (cased) 

List Price LASKY'S £33 00 C & P 

£75.00 PRICE £1.00 

LEAK CASES 
Rosewood cases for Stereo 30 or Stereo 70. 
List Price LASKY'S £2.75 C & P 

£7.37 PRICE 35P 

Teak case for Stereofetic tuner only. 
List Price LASKY'S £2.30 39p P 

£7.37 PRICE 
Teak double case for 30 or 70 and stereofetic 
tuner. 
List Price LASKY'S 14.95 Hp 

P 

£1037 PRICE 

LEAK 
e TRUSPEED 

2 speed belt drive turn- 
table comp. with plinth, 
cover and SHURE cart- 
ridge. 
LIST PRICE L69.50 

LASKY'S 
PRICE £47'30 LI50 

MAGNETIC RECORDING TAPE 
FROM THE U.S.A. AT LASKY'S 
RECORD LOW PRICES 
Sin. RT.20 Message Tape 22Sfe .. 
3 }in. RT.21 Triple play, 600ft. Mylar ... 
Sin. RT.23 Double play, 1,200ft. ... 

. 19p 
Sop 
75p 

Sin. RT.I8 Long play, 900ft. Acetate ... 50p 
5in. RT.17 Standard play 600ft. ... 43p 
5 }in. RT.IS Double play, 1,800ft. Mylar... £1.13 
59in. RT,16 Long play 1,200ft. Acetate... 75p 
5}in. RT.24 Standard play 900ft. P.V.C. 68p 
59in. RT.I4 Long play 1,200ft. Mylar ... 75p 
5 }in. RT.25 Triple play, 2,400ft ... ... 11.31 
7in. RT.22 Standard play, i,2001í Acetate 63p 
7in. R.T.10 Standard play, 1,200ft. Mylar 63p 
7in. RT.12 Long play, 1,800ft. Mylar ... 95p 
7in. RT.13 Double play, 2,400ft. Mylar £1.25 
7in. RT.I I Long play, 1,800ft. Acetate 75p 
7in. RT.19 Triple play, 3,600ft. Mylar... £2SO 
3 9in. RT.22 Quad play, 1,100ft.... L1-02 
P & P 5p extra per reel, 4 reels and over Post Free. 
Special quotes for quantities. 

Leak Speaker "Scoop" 
Leak 150 Speakers 
List price L49.90 
Lasky's 
Price £3895 
Leak 250 Speakers 
List price L6500 
Lasky's 
Price 

Leak 600 Speakers 
List price L99.00 
Lasky's 

C&P 
£2.00 

LASKY'S IC-403 
INTEGRATED 
CIRCUIT 
Originally developed for computer 
and space projects -size only 25 x 
10 x 5 millimetres. The IC-403 is an 
integrated power and preamplifier 
requiring only the addition of tone 
and volume controls, power source 
and speaker to form a complete 
audio amplifier of 3W output. 
SPECIFICATION (ratings at 25 C). 
Output power typically 3W from 
250mV. Input frequency response 
20Hz to 80KHz plus 3dB Max. 
operating voltage 21 V. Min. operat- 
ing load 7.5 ohms. Pre -amp imp. 
2M /ohms Preamp. D.C. Input 
current 50mA. The 1C -403 is avail- 
able from stock exclusively from 
Laskys-- complete with instruction 
data and suggested circuit applica- 
tions. Free instruction leaflet on 
request. JEI.50 2 FOR LASKY'S 
PRICE EACH £285 

C & P 
51. 

EACH 

TRIO KA2000A STEREO AMP 
KA2000A 16 + I6W 
Stereo Amplifier 
104 x 44 x 91in. 
TEAK SLEEVE as illus- 
crated E3.25 extra. 

LASKY 
PRICE 

,S 
ONLY £37.30 FREE 

KA2000A PACKAGE 
£48.95 C&P 

£2.00 

Price £68.75 C &P 
FREE 

TRIO KA2000A Stereo amplifier 
2 LASKY'S Criterion Mk X speakers 
BSR MP.60 turntable... ... ... 
LASKY'S Plinth and cover .. 
AD76K stereo magnetic cartridge ... 
Total Recommended List Price ... 
LASKY'S PRICE (79-00 c & P £3-SO 

07.50 
£28-00 
£15.20 
£4.75 
£435 

£89-80 

DON'T FORGET YOUR 1972 
AUDIO-TRONICS CATALOGUE 4nclud mailing Liess 

you 

our 

Name and address and ISp 

Lassly's R,actìo Lìxri ìted 
The Home of Hiyh F,delily 

207 EDGWARE ROAD, LONDON.W.2 Tel: 01723 3271 42 -45 TOTTENHAM CT. RD.. LONDON. W.1 Tel: 01 580 2573 

33 TOTTENHAM CT. RD.. LONDON. W.1 Tel: 01- 636 2605 
OPar. °nd °y 9°' -6p M ° °d °yl °s °lu,d °y 

Open all doy. 90 e .b p in. Mondry loSolurdoy NEW CITY BRANCH NOW OPEN 
152/3 FLEET STREET. LONDON. E C.4 Tel: 01353 2833 109 FLEET STREET. LONDON. E.CA TeL 01-353 5812 

Open olldoy Thursday -eody :lose9 l p Sol Upen oll doy inmdoy.e «ly: osg ipm °ru-aoy 

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3.15 CAVELI ST., TOWER HAMLETS, LONDON, El Tel.: 01 -790 4821 
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BENTLEY ACOUSTIC 
CORPORATION LTD. 
38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.I 
THE VALVE SPECIALISTS Telephone 01- 722 -9090 

043 .30 0BW8 .72 68G7GT .88 19140ßG .80 402/PEN/ ECC32 1.50 
OB2 .30 6BW7 .50 69117 .53 19G6 .50 DD .98 ECC33 1.50 
0Z4 .25 8BZ6 .81 6437 .35 2004 1.05 ACBPEN.88 ECC40 .80 
143 .23 6CB6A .28 681(702 .23 20E2 .65 AC/TP .98 ECC81 .18 
1A7GT .32 804 28 68Q7GT .88 2011 .98 .78 20082 .19 
1BSGT .85 009 .73 617402 .80 20P1 .50 ATP4 .12 ECC83 .21 
1H502 .83 6006G 1.06 626G .17 20P3 .76 AZ1 .40 ECC84 '28 
114 .13 8008 .60 62602 .27 20P4 .89 AZ3I .46 ECC85 .82 
1115011 .87 60118 .88 6X4 .20 20P5 1.00 4241 .53 ECC88 .35 
1R5 .26 BOL6 .43 6X5GT .25 25A6G .29 CL33 .90 ECC189 .48 
184 .22 8CM7 50 747 .88 26160 .20 0263 .53 ECC807 
104 .29 60115 .80 7140 .68 25250 .43 0210 .53 1.70 
1156 .48 6CW4 .63 7B7 .82 25240 .28 CY31 .29 ECF80 .27 
2D21 .35 6DE7 .50 7117 .28 2525 .40 DAF91 .20 ECF82 .25 
201E5 .50 6DT6A .50 7117 .85 25Z60 .48 DAF96 .33 ECF86 .64 
3A4 .25 6EW8 .55 724 .60 3045 .44 DF91 .14 ECF804 
IDO .19 6F1 .59 7Z4 .50 30015 .56 DF96 .84 2.10 
3Q4 .38 6F6 .63 907 .78 30017 .74 DH76 .28 ECH21 .68 
3Q5GT .35 8F13 .38 1002 .49 30018 .58 DK40 .55 ECH42 .57 
384 .23 6F14 .40 100E7 .50 30E6 .61 D3192 .85 ECH81 .25 
3V4 .32 6E18 .45 10F1 .76 30E11 .58 DK96 .85 E01183 .38 
4086 50 6F53 .85 10F9 .46 30E12 .58 01.96 .85 EC1184 .84 
5008 50 6E24 .68 10E18 .35 30E114 .67 DM70 .80 ECL80 .28 
5V4G .88 8E25 .51 101011 .58 30E114 .68 DM71. .88 ECL82 .28 
6Y8GT .25 6F28 .60 10P13 .54 30115 .55 DY87/6 .22 ECL83 .52 
524G .88 6F32 .15 10P14 1.08 30/17 .65 0171102 .29 ECL84 .54 
°Z4GT. 38 6111184 .50 1246 .88 30P4MR .95 E80CC 1.85 ECL85 .54 
8/301.2 .53 60K5 .50 12AC6 .40 30P12 .69 E80F 1.80 201.86 .88 
648G .83 60177 .50 12.406 .40 30P19f E83F 1.20 EF22 .63 
6A07 .16 SHOOT .15 12426 .48 ß0F4 .55 218800 .80 EF40 .49 
BAOS .25 635G .19 12426 .23 30PL1 .57 B92CC .40 EF41 .58 
64K6 .30 MGT .29 12427 .16 30PL13 .75 &180F .90 EF42 .33 
6AM8A .60 836 .18 12AU8 .21 30PL14 .62 E1820C1.00 EF54 .98 
64N8 .49 637G .24 124U7 .19 20PL15 .87 E1148 .68 EFY3 -75 
6AQ5 .21 63702 .38 12426 .28 3543 .48 EA50 .18 EF80 .21 
6AR6 80 631784 50 154X7 .21 352.607 .42 2476 .88 ESSI .54 
6426 .18 6K70, .10 121346 .80 30W4 .28 F.ABC80 .29 EF88 .25 
64176 .19 6K8f1 .10 128E6 .80 35Z4GT .24 EAC91 .88 EPOS .27 
6426 .28 61I .98 1213117 .27 35Z5GT .80 E4F42 .48 2E89 .28 
6AW8A .54 616GT .39 123702 .83 5002)6(5 EB34 .20 EF91 .17 
6AX4 .89 617 .38 1.2K6 .50 217 EB91 .10 EF92 .28 
6B8G .13 
6B48 

6118 .44 
6119 1.88 

12K7GT .34 
12807 

50E15 .55 
50L6GT 

EBC41 .48 
E13081 

EF98 .65 
EF183 25 .19 

6BC8 .50 61D20 .48 
.85 

128G7 .28 
.45 

85A`I .43 
.29 

EBF80 .80 EF184 .27 
611E6 .20 6N7GT .40 128117 .15 9001 .59 EBF83 .88 21190 .34 
68116 .4316Q7GT .43 12837 .28 150E2 .58 EBF89 .26 EL32 .18 
6E36 .89 6117G .35 128K7 .24 807 .59 EBL21 .60 EL34 .44 
68Q7A .88 68A7GT .35 14417 .48 5702 .80 EC86 .59 EL35 1.00 
6BR7 .79 6847M .35 1487 .75 5768 .50 EC88 .59 F,L37 .74 
BBRB .83 6$C7GT .33 19AQ5 .24 AC /PEN 98 EC92 .34 EL41 .58 

EL42 .53 PABC80.82 PM84 .31 UY85 .28 AC157 .25 140234 .28 0485 .08 
EL81 .50 PC86 .44 PX4 1.18 0110 .46 AC165 .25 140X38 .88 0490 .13 
EL83 .88 PC88 .44 PY83/2 .50 012/14 .88 AC166 .25 1301£39 .85 0491 .09 
EL84 .21 P095 .58 PY80 .33 1119 1.73 AC168 .38 BCZ11 .88 0495 .09 
EL85 .40 PC97 .36 PY81 .24 U22 .89 AC176 .55 131158 89 04200 .09 
EL86 .38 PC900 .28 PY82 .28 U25 .82 40177 .28 BF159 .55 04202 ,10 
EL91 .23 PCC84 .27 YY83 .28 1726 .58 40217 .25 119163 .20 0022 .88 
EL95 .82 PGC85 .24 PY68 .81 U45 .78 ACY18 .20 10F178 .88 0023 .88 
ELL80 .75 PCC88 .89 PY500 .95 U191 .56 403119 .19 BF180 .80 0054 .88 
RAM .87 PCC89 .42 PY800 .81 U251 .62 ACY20 .18 BF181 .40 0025 .88 
EM81 .87 PCC189 .46 PY801 .81 U301 -40 ACY21 .19 8F185 .90 0028 .60 
E3183 .75 PCF80 .26 PZ30 .48 U403 .88 ACY22 .15 BF194 .15 0029 .63 
EM84 .81 PCF82 .80 QQV03/10 17404 .88 ACY28 .18 BFX80 .28 0035 .32 
2E85 1.00 P0F84 .40 1.20 (1801 .78 40140 .36 B FY61 .19 0036 .43 
E1187 .34 PCF86 .44 Q895/10 .49 174020 .38 40149 .50 BF252 .90 0042 .83 
EY51 .29 PCF200 .67 

11104/7 
VP23 .40 AD181 .45 BY100 .18 0043 1.18 

EY81 .85 PCF801 .28 .75 VP41 .88 A0162 .45 BY105 .18 0044 .10 
E283 .54 PCF802 .87 R11 .98 VT61A .86 ADT140 .63 BY114 .18 0045 .11 
EY84 .50 PCF806 .55 R18 1.75 VU111 .44 431106 .50 BY126 .15 0046 .15 
EY87/6 .27 PC11200.62 1117 .88 VÚ120 .60 431114 .25 ßY127 .18 0070 .18 
EY88 .40 PCL82 .29 R19 .28 V15120Á .60 AF115 .15 11YZIO .25 0071 .11 
E291 .53 PCL83 .54 SP42 .75 VU153 .36 431117 .19 EMI .25 0072 .11 
EZ40 .40 PCL89 .32 eP61 .83 W107 .50 431121 .80 8X212 .25 0074 .23 
EZ41 .42 PC1805185 TH233 .98 W729 .80 Á31124 .25 BYZ13 .25 0075 .11 
EZ80 .19 .87 2172620 .98 X41 .50 431125 .3.7 C0122 .20 0076 .15 
EZ81 .20 PCL86 .36 114.11080 .80 AF126 .18 F8X114 .28 0077 .27 
FW4/600.75 PD500 1.44 1.41,42 .49 AF139 .65 08X414. 28 0078 .15 
FW4/800.76 PEN4DD 15BC41 .45 431176 .68 GD9 .20 00700 .15 
G230 .83 1.38 UBC81 .40 431180 .48 0E2113 .20 0081 .11 
GZ32 .39 PEN45DD TTBF80 .28 Transistors 431186 .55 GE2118 .20 0081D .11 
GZ33 .70 .75 UBF89 .28 & Diodes 43239 .88 GET119 .20 0082 .11 
GZ34 .47 PEN453DD UBL21 .55 214404 .18 434102 .45 GET573 .88 0082D .11 
GZ37 .87 .98 UCH .85 5672297 .28 BA115 .14 GE2587 .48 0083 .20 
11413C80 .44 PENDD- UCC84 .83 2142369 .22 104116 .25 0E2873 .15 0084 .24 
HL23DD.40 4020 .88 110085 .83 2N305S .33 BA129 .13 0E2887 .28 00123 .23 
HL41DD.98 PEN40 .40 UCF80 .81 2143121 250 114130 .10 GE2897 .28 00139 .28 
11L42DD.50 PEN46 .20 II0H21 .60 2183709 .20 BA183 .15 0E11898 .28 00140 .95 
11E309 1.40 PFL200 .50 UC1f42 .57 2143988 .50 B0107 .13 311 .15 00169 .23 
HV112 .58 P1.83 .88 I1CH81 .29 26323 .50 110108 .18 0A5 .28 00172 .35 
1117R24 .58 P136 .46 (1OL82 .80 44119 15 140113 .25 049 .13 00200 .22 
K23 .26 PL81 .42 00183 .48 A 4120 15 110 115 .15 0410 .48 00501 .38 
K241 .98 P1814 .48 LTF41 .50 44129 15 BCS16 .25 0447 .10 00202 .48 
KT44 1.00 P182 .28 11942 .80 44213 .18 100118 .23 0470 .15 00203 .30 
K268 .80 FL83 .30 ÚF80 .85 40107 

40113 
25 140X10 .45 0473 15 00204 .80 

KT81 2.00 
KTW61 .68 

P1.84 .28 
PL604/500 

17315 .84 
171836 .68 

10413 .50 
1101733 .80 

0479 .09 
0481 .09 

00205 .43 
02913 . 53 40126 .18 

KTW62 .68 
KTW63 .60 
1111106 .75 
N78 2.05 
POI .44 

410 
PL505 1.30 
PL608 .90 
F1.609 1.80 
P1802 .75 

ÚF89 .27 
UL4l .54 
17184 .28 
175180 .88 
ÚY41 .88 

A0127 .17 
AC128 .20 
AC132 .20 
AC154 .25 
ACI56 .20 

MATOMBD TRANSISTOR 5228: - 
LP15 (40113. AC154. AC15 ". A4120) 6ßp 
per pack. 1 -00810 4 2 -0081, 439. 
1 -0044 5 2 -0045, -439. 1- 0082D. S 
2 -0082 -48p. Bet of 8 -OC83 .659. 

All valves are unused, boxed, and subject to the standard 90 day guarantee. Terms of business - 
Cash nr cheque with order only. Post/packing 3p. per item, subject to a minimum of 9p. per order. 
Orders over £5.00 post /packing free. Some day despatch by first class mail. Any parcel insured 
against damage in transit for only 3p. extra per order. Complete catalogue with conditions of sale 
price 7p. post paid. Business hours Mon.-Fri. 9 -5.30 p.m. Sate. 9 -1 p.m. 
We do not handle seconds nor rejects, which are often described as "New and Tested" but have a 
limited and unreliable life. No enquiries answered unless B.A.E. is enclosed for reply. 

Why pay more look at our 
Fantastic Bergen Offer! 

THE AVON AUDIO SYSTEM 

This uncabineted system is ideal as an economical replacement for 
an outdated chassis. The Stereo Tuner Amplifier with medium, 
long and short wavebands provides Worldwide coverage, even 
the weakest continental stations can be received with superb 
clarity. Push button band selection. 10 watts total output. Fre- 
quency response 25 -18000 Hz. 

SSR 4 SPEED STEREO /MONO TWIN ELLIPTICAL SPEAKER 
RECORD CHANGER plays all These low impedance, perma- 
types of 7in., 10in. and 12in. Mono nent magnet units have been 
or Stereo records. Manual or specially selected to provide 
automatic play. the fullest range of audio 

reproduction. 
EASY TO INSTALL -NO TECHNICAL KNOW- 
LEDGE REQUIRED. List Price 646.20. OUR PRICE 

£37.00. Credit Terms £4.17 
deposit plus 88p Post & Packing 
followed by 9 payments of £4.17 
(Total Credit Terms £41.70) 
Don't miss this bargain. 
SEND £5.05 TODAY. (11 

ALL EQUIPMENT COVERED BY 12 MONTHS FULL GUARANTEE. - ME CALLERS WELCOME MN I 
Please send me free details of your range 

!2 - Name.,..iw 1z4A11.1.¢.: 

Address... /../Me11ú.44 :11 4111 3.1í. 12.641 
ItkU4d..rfij...114e P7.í trt.5 PW8/7II II 

100,Chase Side Landon N.14 . 
Tel : 01- 886 3733/9666 II - - - -I 
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PHOTOELECTRIC KIT 
CONTENTS. 2 P.C. Chassis Boards, Chemicals, Etching Manual, Infra -Red Photo - 
transistor, Latching Relay, I Transistors, 3 Diodes, Resistors, (lain Control, Terminal 
Block. Elegant Case, Screws, cte.ln fact everything you need to build a Steady -Light 
Photo- Switeb /Counter /Burglar Alarm, etc. (Project No. 1) which can be modified for 
nledulafe0i.liahf 0,,,11:+0 1011 

PHOTOELECI ßIC 
susciae 
n4YIilELE E(aM rY.t1 

PHOTOELECTRIC KIT 

£2.60 
Postage and Pack. 15p (UK) 

Commonwealth: 
SURFACE MAIL 25p 

AIR MAIL £1.40 
Australia, New Zealand, 

S. Africa, Canada and U.S.A. 
Also Essential Data Circuits 

and Plans for Building 
10 Advanced Designs 

INVISBLE BEAM OPTICAL KIT 
Everything needed (except plywood) for building: 1 Invisible -Beam Projector and 1 
Photocell Receiver (as illustrated). Suitable for all Photoelectric Burglar Alarms4 
Counters, Door Openers, etc. 
CONTENTS: 9 lenses, 2 mirrors. 2 45- degree wooden blocks. Infra -red filter, pro- 
jector lamp holder, building plane, etc. Price £1.25 Postage and Pack. 10p (U.K.). 
Commonwealth: Surface Mail 202, Air Mall 50p. 

LONG RANGE INVISBLE BEAM OPTICAL KIT 
CONTENTS: As above. Twice the range of standard kit. Larger Lenses, Filter, etc. 
Pr1Oe £1.85. Postage and Pack 15p (U.K.) Commonwealth: Surface Mail 20p, Air Mail 
£1.15. 

JUNIOR PHOTOELECTRIC KIT 
Versatile Invisible -beam, Relay -less, Steady -light Photo -Switch, Burglar Alarm, Door 
Opener, Counter, etc., for the Experimenter. 
CONTENTS:Infra -Red Sensitive Phototransistor, 3 Transistors, Chassis, Plastic Case, 
Resistors, Screws, etc. Full Size Plans, Instructions, Data Sheet "10 Advanced Photo- 
electric Designs ". 
Price £1.25. Postage and Pack. 10p (U.K.). Commonwealth 20p; Airmail 50p. 

JUNIOR OPTICAL KIT 
CONTENTS: 2 Lenses, Infra -red Filter, Lampholder, Bracket, Plans, etc. Everything 
(except plywood) to build 1 miniature invisible beam projector and photocell receiver 
for use with Junior Photoelectric Kit. 
Price '759. Post. and Pack. lop (U.K.). Commonwealth: Surface ó2m12013; Air Mail 50p. 

YORK ELECTRICS Mail Order Dept. 
335 BATTERSEA PARK RD., LONDON S.W.11 
Send S.A.E. for full details, a brief description of ail Kits and Projects 



BSR LATEST SUPERSLIM 
STEREO AND MONO 
Playa 12". 10" or 7" records. 

r" 

Auto or Manual. A high 
quality unit backed by BSR 
reliability with 12 months' li 
guarantee. AC 200/250v. a 

t' 

Size 135 -x 115in. 
Above motor board 33ín. 

to below motor in. 
with STEREO nod rMONO XTAL £8.75 Post 25p. 
MONO- COMPATIBLE £7.75 Post 25p. Plays all records 

RCS DE -LUME 8 WATT AMPLIFIER. Ready made 
tested. Printed circuit. Pentode valve EL84. 3 watts. 
output. Tone and volume controls. Metal rectifier. Com- 
plete with two knobs, output transformer and high per- 
formance loudspeaker. Response 50- 12,000 E4 Post 
cps. Sensitivity 300mV. 2bp 

R.C.S. PORTABLE PLAYER CABINET 
Really smart appearance with space for R.C.S. Amplifiers 
and most modern autochangers. Size 18 x 15 x Sin. 
Metal fittings. Carrying handle. f4 Post 
Popular colours. Two -tone reline covered. 25p. 

GARRARD DISCO DECK 
TA MICH 
4 speeds. Plays all ( ITS 
sizes of records, 4 (( ) r 

pole heavy duty \ 
9in. motor. steel 

turntable. Plug in head 
complete with stereo /mono 
cartridge. Adjustable stylus pressure. Actortos,. Brown 
and Cream finish. AC mains 110/240V. Base plate size 
12in. x Sin. Operating area 14ía. x 122-ín. Above motor 
board 3in., below motor board Olin. £10 Post 
Ideal for Home Hi -Fi or Discotheque. Free 

GARRARD AUTOCHANGERS with 000010ne Cartridges 
Stereo Diamond and Mono Sapphire. Model 1025 £10, 
Model 3500 Stereo and Mono Autoehanger £14. Post 25p. 

BSR JUNIOR SINGLE PLAYER 14.50 Turntable, 4 -speed motor and separate pick -up 

HI -FI PICK -UP CARTRIDGES. Diamond LP /Stereo 
Stereo /Mono 9TA 22-60; GP94 2250; 091 £2.00; 
Sapphire Mono GPO). £1.50; Power -point LP /78. 60p. 

EMI TWEETER KIT 
15.75 Post 25p 

Comprising a fine example of a Woofer 
101 x Olin. with a massive Ceramic 
Magnet, 44oz, Gauss 13,000 lines. 
Aluminium Cone centre to improve 
middle and top response. Also the E,M.I, 
Tweeter 35ín. square has a special light- 
weight paper cone and magnet Mix 
10,000 lines. Crossover condenser supp- 
lied. 
Impedance Standard 8 ohms 
Maximum Power 12 watts 
Useful Response... 35 to 18,000 cps 
Base Resonance 45 cps 
SUITABLE ENCLOSURE 20x 13 x9in, f9 POST 25p 
MODERN TEAK DESIGN 

WEYRAD P50- TRANSISTOR COILS 
RA2W Ferrite Aerial.. 72p Spare Cores 39 
Osc. P50 /1AC 33p Driver Trans. LFDT4 . 58p 
S.F. P50/2CC 470 kc /s 36p Printed Circuit, PCA1 . 58p 
3rd I.F. P50 /3CC 36p J.H. Tuning Gang 65p 
P51/1 or P51/2 36p Weyrad Booklet 10p 
P60 /3V 36p OPTI 58p 
Moliard Ferrite Rod 8 x lie. 20p, 6 X lin. 20p. 

VOLUME CONTROLS 80ohm Coax 4p. yd. 
Long spindles. Midget Size BRITISH AERIALITE 
5 K. ohms to 2 Meg. LOG or AERAXIAL -AIR SPACED 
LIN. L/9 15p. D.P. 25p, 40 yd. £1.40; 80 yd. £2. 
STEREO LIS 55p. D.P. 75p. FRINGE LOW LOSS IOP yd. Edge 5K. S.P. Transistor 25p ideal 825 and colour. 

Sin ELAC 
HI -FI SPEAKERS 
Dual cone plasticised roll 
surround. Large ceramic mag- 
net, 50- 18,000 cps. Bass 

pedance. 10 

resonance 55 
cps. 8 ohm im_ 

£4 80 -_ watts music 
Power, 
BLANK ALUMINIUM CHASSIS 18 s.w.g. 2in. sides. 7 x 4in. 
45p; 9 -' 7in. 80p; 11 x 7in. 70p;13 x 9in. 90p; 14 x lien. 
95p; 15 x 14in. 99p; 11 x Sin. 50p; 18 x loin. £1 
ALUMINIUM PANELS 18 s.w.g. 8 x 4in. 9p; 8 x bin. 15p; 
14 x Sin. 16p ;10 x lin. 19p; 12 X 5in. 20p; 12 x Sin. 28p; 
18 x Sin, 28p; 14 x 9in. 34p; 12 x 12in. 40p;1ß x 10in 50p. 
15 inch DIAMETER WAVE- CHANGE SWITCHES 25p. 
2 p. 2 -way, or 2 P. 8 -way or 3 p. 4 -way 25p 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 
ERASER & HEAD DEMAGNETISER 
200/250v. A.C. 12.35 Post 
Leaflet S.A.E. 15p 

HI-FI STOCKISTS RETURN OF POST DESPATCH 

R.C.S. STABILISED POWER PACK KITS 
All parts and instructions with Neuer Diode; Printed Circuit, 
Bridge Rectifiers and Double Wound Mains Transformer 
input 200/240v. AC. Output voltages available 8 or 0 or 
12 or 15 or 18 or 20v. DC at 100mA or less. 
PLEASE STATE VOLTAGE REQUIRED. f2 POST 
Details S.A.E. Size 35 x 15 x lain. l'REE 
GENERAL PURPOSE TRANSISTOR 
PRE - AMPLIFIER BRITISH MADE 

Ideal for Mike, Tape, P.U., Guitar. Can be used with 
Battery 9 -12v or H.T, line 200 -300v D.C. operation. 
Size 11" x 15" s 5 °. Response 25 c.o.s. to 25 Ke!s. 28db gain. 
For use with valve or transistor equipment. 90rß Post 
Full instructions supplied. Details S.A.E. 10p 

NEW TUBULAR ELECTROLYTICS CAN TYPES 
50 +501850V .. 85p 
80 +100)350V.. 58p 
32-j 32/250V .. 18p 
32 +32/450V .. 83p 
350-c 50/325V 50p 
32 +32 +82/350V 48p 
100 +50 +50 /350V48p 

LOW VOLTAGE ELECTROLYTICS 
1, 2, 4, 5, 8, 16, 25, 30, 50, 100, 200mO'. 15V. 10p. 
500mF. 12V. 15p ; 25V, 20p ; 60V. 30P. 
1000mF. 12V. 1772 ; 25V. 35p ; SOT. 47p ; 100V. 705. 
2000mF. 8V. 25p ; 25V. 42p : 50V. 57p. 
2600mF. 50V. 62p : 8000mF. 25V. 47p ; 50V. 65p. 
5000mF. 6V. 25p; 12V. 42p; 25V. 75p; 35V, 85p; 50V. 95p. 

2/350V 14p 250/25V .. 14p 
4/350V .. 14p 500/25V .. 20p 
8/450V .. 14p 1000/26V.. 35p 
16/450V lbp 1000,50V.. 47p 
52/450V 20p 8+ 8/450V 18p 
25/25V lop 8 +16/450V 20p 
50/50V .. 10p 16 +161450V 25p 
100/25V 10p 32 +82/350V 25p 

CERAMIC 11F to 0.01 mF, 4p. Silver Mica 2 to 5000pF, 4p. 
PAPER 350V -0.1 4p, 0 5 13p; 1mF 15p: 2mF 150V 15p, 
500V -0001 to 0.05 4p; 01 5p; 0.25 Sp; 0.47 25p 
SILVER MICA. Close tolerance 1 °/ 2 2.500pF Sp; 500 -2-200 
pF 10p; 2,700- 5,600pF 20p; 0,800pF -0.01, mid SOp; each. 
TWIN GANG. "0 -0" 208pF +178pF, 65p; Slow motion drive 
865 +365 with 25 +25pF, 50p 500pF slow motion, standard 
45p; amall3 -gang 500pF £1.60. 
SHORT WAVE, SINGLE. 10pF 30p; 25pF 55p: 50pF 55p 
NEON PANEL INDICATORS 250V AC /DC Red or Amber 20p. 
RESISTORS, I w., t w., 20% ip; 2 w. 5p IO ohms to 10 meg 
HIGH STABILITY. 5 w. 2% 10 ohms to 1 meg., 10p. 
Ditto 5', Preferred values 10 ohms to 10 meg., 4p. 
WIRE -WOUND RESISTORS 5 watt, 10 watt, 15 watt, 
10 ohms to 100K, lop each; 25- watt, 1 ohm to S-2 ohms 10p 

DECCA DECCADEC GARRARD 
MOTOR UNIT MKII 
Single play Stereo 
Mono Derain 
transcription 
bead and arm 
Four speeds. 
105in. turntable. 
Anti -rumble filter 
Bias compensa- 
tion. 
LaboraloIymolor. 

8.5 PRICE o 2sn 

METAL PLINTH & PLASTIC COVER 
Cut out for most 

with 
or A s 

B.S.R. Will play with cover in .}/5 
position. Latest design. 
Covered in black leatherette. 

Pont 25 Antimagnetic. 121 x i4} x 7ß3n. 25p 
ALSO AVAILABLE IN SOLID NATURAL MAHOGANY 

WAX POLISHED FINISH AT SAME PRICE 

MAINS TRANSFORMERS ALL POST 
O 

250 -0 -250 80 mA. 8.3 v. 4 amp. £1.50 
250 -0 -250 80 mA. 8.3 v. 3.5 a. 8.8 v. 1 a. or 5 v. 2 a £250 
350. 0 -350 80 mA. 0 1 v. 3 5 a. 6.3 v. 1 a. or 5 v. 2 a £3.00 
300 -0 -300 v. 120 mA., 8.3 v. 4 a. C.T.; 8.3 v.2 a £325 
MINIATURE 200 v. 20mA., 0.3 v. l a. 25 x 25 x 2in. 76p 
MIDGET 220 v. 45 mA., 8.3 v. 2 a. 25x25 x2in. 90p 
MINI -MAINS 20v, 100mA. 13 x 12 x lain 50p 
HEATER TRANS. 8 3v. 3 a. 60p 
Ditto tapped see. 1.4 v., 2, 3, 4, 5, 8.3 v.ß5 amp 80p 
GENERAL PURPOSE LOW VOLTAGE. Tapped Outputs 
at 2 amp. 3,4,5,0, 8, 9, 10, 12, 15, 18, 24 and 30 v. £2.25 
I amp., 8, 8, 10, 12, 18, 18, 20, 24, 30, 38, 40, 48, 80, £2.25 
2 amp. 8, 8, 10, 12, 16, 18, 20, 24, 30, 38, 40, 48, 80. £8.25 
5 amp. 8, 8, 10, 12, 10, 18, 20, 24, 00, 38, 40, 48,80.£875 
AUTO TRANSFORMERS 115v , to 230v. or 230v. to 115e. 
150w. 02-25; 505w. £6.25; 750w. £10; 1000w. £14. 
CHARGER TRANSFORMERS. Input 200 /250v. 
for 8 or 12v., 15 amp., £150; 2 amp £180; 4 amp. 22.50. 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 
e or 12v. outputs, 15 amp. 40p; 2 amp. 55p; 4 amp. 85p 
LUCAS 2D$500 Bridge 70V 5 amp £1. 

EM I. 131 x 8in. 
LOUDSPEAKERS 
With twin as 

£4.25 nad crossover, 10 watt. 
State 8 or S or 15 ohm. 
(As illustrated) Post 15p 

With flared tweeter cone and ceramic 
magnet. 10 watts. 
Bass res. 45 -80 epa 
Flux 10,000 gauss. 
State 3 or 8 or 15 ohm. 

£275 
Post 15p 

£5 Teak Cabinet Size 10 x 10 x 9in. Post 261, 

MINIMUM POST AND PACKING 159 

RADIO COMPONENT SPECIALISTS 
Radio Books & Component Lists Sp. Written guarantee. 

ALL MODELS "BAKER SPEAKERS" IN STOCK 
Hi Fi Enclosure Manual containing 20 plans, crossover 
data and cubic tables. 42p. Poet Free 

BAKER I2in. MAJOR £9 
30- 14,500 c.p.s., 12ín. 

s 

double cone, woofer and 
tweeter cone together 

. i. with a BAKER ceramic 
magnet assembly having 
a flux density of 14,000 
gauss and a total flux of 
145,000 Maxwells. Bass 
resonance 40 c.p.a. Rated 
20 watts. Voice coils 
3 or 8 or 15 ohms. Post Free 

l+ 

Module 1047,000 r, 
with twe eter, crossover, 
baffle and L11.50 instructions. 

BAKER "BIG- SOUND" SPEAKERS 
'Group 25' I ' Group 35' ' Group 50' 
12 
25 watt f 7 35 watt 19. SO 

inch 119 
3 or8or15 ohm . 3or8or 15 ohm 8or15 ohm 
TEAK HI -FI SPEAKER CABINETS. Fluted wood front 
For 12in. or 10in. dia. speaker 20 x 13 x 9in. £9. Post 25p 
For 13 x Sin. or Sin. speaker IS x 10 x 9in. £5. Post 25p 
For 10 x Bin. or Ota. speaker 16 x 8 x Sin. £4. Post 25p 
LOUDSPEAKER CABINET WADDING 18ín. wide, 15p ft. 

GOODMANS 6+ in. HI -FI WOOFER 
8 ohm, 10 watt. Large ceramic magnet. 
Special Cambric cone surround. Frequency 
response 30- 12,000 cps. Ideal P.A, Columns, 
Hi -Fi Enclosures Systems, etc. f4 

ELAC CONE TWEETER 
The moving coil diaphragm gives a good 
radiation pattern to the higher frequencies 
and a smooth extension of total response 
from 1,000 cps to 18,000 cps. Size 35 x 
35 x lin. deep. Rating 10 watts. 3 ohm 
or 15 ohm models. £ I.90 Post 10p 

SPEAKER COVERING MATERIALS. Samples Large S.A.E. 
Horn Tweeters 2- 18kc /s, 10W 8 obm or 15 ohm 81.50. 
De Luxe Horn Tweeters 2 -18 Ke /s, 15W, 15 ohm £3. 
TWO -WAY 3000cps CROSSOVERS 3 or 8 or 15 ohm 95p, 
SPECIAL OFFER! 80 ohm 22-in.; Stia.; 35 ohm, 2in.; 3in 
25 ohm, Olin. din.; 3in dia.; 0x 4in.; 8 x Sin. f 1 EACH 
15 ohm, 35in. die.; B x 4in.; 7 x 4in.; TYPE 
3 ohm. Soin. Sin. 6 x Sin. 
LOUDSPEAKERS P.M. 3 OHMS. 7 x 4fu. £1.25; Slin. £1.50; 
8 x 5in. £1.00; 8 x 2;ín. £1.60 8in. £1.75;10 x bin. £1.90, 
RICHARD ALLAN TWIN CONE LOUDSPEAKERS. 
Sin. dia. 4 watt; loin. dia. 5 watt; 12in. dia. 8 watt 
3 or 8 or 16 ohm models £2.00 each. Post 15p. 
VALVE OUTPUT TRANS. 25p; MIKE TRANS. 50:1 25p. 
5 WATT MULTI -RATIO, S. 8 and 16 ohms 800. 

BAKER 100 WATT 
ALL PURPOSE 
TRANSISTOR 5 3 6 
AMPLIFIER ells* i ea -- 

4 inputs speech and '_u -. 
music. Mixing facilities. 
Response 10- 30,000 cps. Matches 
all loudspeakers. A.C. 2001250V. 
Separate Treble and Bass controls. 
Guaranteed. Details S.A.E. 

£39 Post 
Free 

BARGAIN AM TUNER. Medium Wave. £4.50 Transistor Superhet. Ferrite aerial. 9 volt. 
BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER 
Add musical highlights and sound eflects to recordings. 
Will mix Microphone, records, tape and tuner £3.50 with separate controls into single output. 9 volt. 
STEREO VERSION OF ABOVE £4.50. 
BARGAIN FM TUNER 88 -108 Meg a Six Transistor. 9 volt 
Printed Circuit. Calibrated slide dial tuning. L12.50 Walnut Cabinet. Size 7 x 5 x 4inch 

BARGAIN FM TUNER as above less cabinet £8.85 
BARGAIN 3 WATT AMPLIFIER. 4 Transistor 
Push -Pull Ready built, with volume control. 9v. £3.50 

COAXIAL PLUG Bp. PANEL SOCKETS 8p. LINE 18P 
OUTLET BOXES, SURFACE OR FLUSH 25p. 
BALANCED TWIN FEEDERS 5p yd. 80 ohms or 300 ohms. 
JACK SOCKET Std. open -circuit 14p, closed circuit 2311. 
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Socket 5p. 
JACK PLUGS Std. Chrome 15p; 3 5m Chrome 14p. DIN 
SOCKETS Chassis 3 -pin 10p; 5 -pin 10p. DIN SOCKETS Lead 
3 -pin 18p; 5 -pio 25p. DIN PLUGS 3 -pin 18p; 5 -pin 25p. 
VALVE HOLDERS. Sp; CERAMIC Sp; CANS 5p. 

E.M.I. TAPE MOTORSpost 15p. 
120v. or 240v. AC. 1,200 r.p.m. 4 pole 
135mA. Spindle 0.187 x 0.75in, 11.25 Size 35 x 25 x 21ín. (illustrated). 
BALFOUR GRAM MOTORS 
120v. or 240v. A.C. 1,200 r.p.m. 4 pole 
50mA. Spindle 3 x 3/20. Sim 85P 20 x.22. X llin. Post 15p 

CUSTOMERS FREE CAR PARK CALLERS WELCOME 

337 WHITEHORSE ROAD, CROYDON 
9 -6 p.m. (Wednesdays 9 -I p.m., Saturdays 9-5 p.m.) 

Buses S0, 68, 159 Rail Selhurst. Tel. 01- 684 -1665 
Open 

(Export: Remit cash and extra postage.) 
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The largest selection 
NEW LOW PRICE TESTED S.C.R.'s 

l'tV I 3A 7A 10A 16A 30A 
TO -5 TO -66 TO -68 TO -48 TO -48 
OP OP OP OP Op Op 

50 0-23 0.25 0.47 050 053 1-15 
100 0-25 033 0.53 058 0113 1.40 
200 035 0-37 057 061 0.75 1.60 
400 0.43 0-47 067 0 -75 098 1-75 
600 0.53 0.57 0-77 0-97 1.25 - 
500 0.83 070 0.90 1.20 1.50 4-00. 

SIL. RECTS. TESTED 
PIV300mA750mA IA 

8p £p Op 
50 0-40 0-05 0-05 

100 0-04 0-06 0-05 
200 0-05 009 0-08 
400 0-06 0.13 0-07 
600 0-67 018 0-10 
800 0-10 0-17 018 

1000 041 0.25 0.15 
1200 - 033 - 

TRIACS 

VBOM'2A 6A l0A 
TO-1 TO-66 TO-88 
Op Sp £p 

100 80 60 76 

200 50 60 90 
400 70 75 1-10 

DIACS 
FOR USE WITH 
TRIACS 
BRIM) (D32) 37p each 

UNIJUNCTION 
13T46. Eqvt. 2N2646, 
Eqvt. TIS43. BEN3000 

each, 25 -99 25P 
100 UP 20p. 

NPN SILICON PLANAR 
BC107/108, 10p each: 
50 -99 9p; 100 un, 
Sp each; 1.000 off, 
7p each. bully- tested 
and coded TO -18 case. 

FREE 
One 50p Pak of your 
own choice tree with 
orders valued 84 or over. 

SPECIAL 
OFFER 

'2110026 (Y). (0) 
10 for 50p. 55 for £1 
20,000 TO CLEAR 

CADMIUM CELLS 
ORP12 43p 

ORY60, ORP61 40p each 

GENERAL PURPOSE 
NPN SILICON SWITCH- 
ING TRANS. TO -18 
SIM. TO 2N708/8. BOY - 
27/28/95A. AU usable 
devices no open or short 
circuits. ALSO AVAIL- 
ABLE in PNP Sim. to 
2/12906, BCY70. When 
ordering please state 
preference NPN or PNP. 

£p 
20 For 0 50 
50 For 1.00 

100 For 1.75 
500 For 7-50 

1000 For 1800 

PHOTO TRANS. 
OCP71 Type. 43p 

SIL. G.P. DIODES Op 

300mW 30..0.50 
4OPIV(Min.) 100..160 
Sub -Min. 500..600 
Full Tested 1,000..900 
Ideal for Organ Builders. 
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DISD1 Silicon Unilateral 
switch 50p ecah. 

A Silicon Planar, mono- 
lithic integrated circuit 
having thyristor elec- 
trical characteristics, but 
with an anode gate and a 
built-in 'Zener" diode 
between gate and 
cathode. Full data and 
application circuits avail- 
able on request. 

1-5A 
£p 

0-07 
0.13 
0-14 
0.20 
0.23 
0,26 
0-30 
0.33 

3A 10A 30k 
ßP 9p £P 

0-14 0-21 047 
0-16 0-23 0-75 
0-20 024 1.00 
0-27 087 1-25 
084 045 1-85 
0-37 0-55 900 
0-48 088 2-50 
0-57 0-75 - 

FULL RANGE OF 
ZENER DIODES 
VOLTAGE RANGE 

E-32V. 400mV (DO -7 
Case) 131 ea. 1 0W (Top- 
Hat) 18p ea. 10W (80-10 
Stud) ß6p ea. All fully 
tested 5% toi. and 
marked. State voltage 
required. 

IQ amp POTTED . 

BRIDGE RECTIFIER 

on heat sink. 
I00PIV. 90o each 

JUMBO 

COMPONENT 
PAKS 

MIXED 
ELECTRONIC 

COMPONENTS 
Exceptionally 

good value 
Resistors, capaeltore, 
pots, electrolytlee and 
coils plus many other 
useful items. Approxi- 
mately Slba In weight, 
Price incl. P. & P. 

01.50 only 
Pive your astnfie:ion or 
money Sock guarantee. 

BRAND NEW TEXAS 
GERM. TRABSIBTORS 
Coded and Guaranteed 
Pak No. EQVT 

Tl 8 203713 0071 
T2 8 D1374 0075 
T3 8 D1216 0081» 
T4 8 20381T 0081 
T5 8 20382T 0082 
T6 8 30344B 0044 
T7 8 20345B 0045 
T8 - 8 20378 0078 
T9 8 50390A 2E1302 
T10 8 2G417 AF117 

All 50p each pak 

212080 NPN SIL. DUAL 
TRANS. CODE D1609 
TEXAS. Our price 25p 
each. 

120 VCR MIXIE DRIVER 
TRANSISTOR. - ß1m. 
BSX21 & 0407, 2111893 
FULLY TESTED AND 
CODED ND 120. 1.24 
170 each. TO.5 N.P.N. 
25 up 16p each. 

SB. trans. evitable for 
P.N. Organ. Metal TO-18 
Eqvt. ZTX300 5p each. 
Any Qty. 

NEW LINE 
Plastic Encapsulated 
2 Amp. BRIDGE RECTS. 

50 V EMS 22P each 
100 v EMS S7p ,. 
400 v RMS 46p , 

Size 15 mm x 6 mni. 

KING OF THE PAKS Unequalled Value and Quality 

SUPER PAKS 
NEW BI-PAK 

SE 
UNTESTED 

RS 

Satisfaction GUARANTEED In Every Pak, or money back. 

Pak No. 

171 120 Glass sub -min. general purpose germanium diodes 

Sp 

0.50 
132 60 Mixed germanium transietore AF /RF 0-50 

178 75 Germanium gold bonded diodes elm. OAS, OA47 0.50 

U4 40 Germanium transistors like 0081, AC128 - 050 
U5 60 200mA sub -min. Sil. diodes 0.50 

U6 30 Silicon planar transistors NPE aim. BSY9SA, 218706 050 
U7 16 Silicon rectifiera Top -Hat 750mA up to 1,000V 0.50 

118 50 Oil. planar diodes 250mA, OA/200/202 0-50 
1.79 20 Mixed volts 1 watt Zener diodes 0.50 
1111 30 PNP silicon planar translators TO -5 aim. 2111132 0.50 

1713 25 PNP -NPN sil. transistor. 00200 & 26104 0.50 

U14 150 Mixed /Uicon and germanium diodes 0.50 
U15 25 NPN Silicon planar transistors TO -5 aim. 2N697 0.50 

U16 10 8 -Amp silicon rectifiera stud type up to 1000 PIV 0.50 
»17 30 Germanium PNP AF translators TO -5 like ACV 17 -22 .... 0.50 

U18 8 8 -Amp silicon rectifiers BYZ13 type up to 600 PIF 0.50 

U19 25 Silicon NPN transistors like BC108 0-50 
U20 12 1.5 Amp silicon rectifiers Top -Hat up to 1.000 PIV 0.50 

U21 30 A.F. germanium alloy transistors 20300 series & 0071 .... 0.50 
1138 30 Madt's the MAT series PNP transistor. 0-50 

1224 20 Germanium 1 -Amp rectifier. GJM up to 300 PIF 030 
»25 25 300 Mc /e NPN silicon transistors 218708, BSY27 0.50 
U26 30 Fast switching silicon diodes like 1N914 micro-min .... 0.50 
U19 10 1 -Amp SCR's TO-5 can up to 600 PIV CRS1/25-600 1.00 

U31 20 Sil. Planar PIPE trans. low noise amp SN3707 050 
U32 25 Zener diodes 400mW D07 case mixed volte, 3 -18 0.60 

U33 15 Plastic case 1 amp silicon rectifiera IN4000 series 0'50 
U34 30 SIB. PEP alloy trans. TO -5 BCY28, 29302/4 0.60 

U35 25 Sil. planar trans. PNP TO -18 2182906 030 
U36 25 Sil. planar PNP trans. TO-5 BFY50/51/52 1,.50 

U37 30 66. alloy trans. 00 -2 PNP, 00200 26322 0.50 

F38 20 Fast switching ell. trans. NPN, 400Mc /e 2 /13011 0.50 
U39 30 RF germ. PNP trans. 2111303 5 TO -5 0.60 
1240 10 dual trans. 8 lead TO -5 2112060 0.50 
U41 . 25 RF germ. trans. TO- 10045 NKT72 050 
U42 10 VHF germ. PNP trans. TO -1 NKT667, AF117 0.50 
U48 25 Sil. trans. plastic TO-18 A.F. BC113 /114 050 
U44 20 Sil, trans. plastie TO -5 BC115 /116 - 

060 
U45 7 3A SCR's TO-66 up to 800 Piv, 1.00 

Code Nos. mentioned above are given as a guide to the type of device In 

the Pak. The devices themselves are normally unmarked. 

NEW QUALITY TESTED PAKS 
Pak Description Price 

£p 
QI 20 Red epot trans. PNP AF 050 
Q2 16 White spot R.F. trans. PNP 0.50 
Q3 4 OC77 type trans. 0.50 
Q4 .6 Matched trans. 0044/45/81181» 0-50 
Q5 4 0075 transistors 0.50 
Q6 4 0072 transistors 0.50 
Q7 4 AC128 trans. PNP high gain 050 
Q8 4 AC126 trans. PNP 0-50 
Q9 7 OC81 type trans. G50 
Q10 7 0071 type trans. 0.50 
Q11 2 AC127/128 comp. pairs PNP /NPN 0 50 
Q12 3 AF116 type trans. 030 
Q13 3 AF117 type trans. 0.50 
Q14 3 OC171 R.F. type trans. 0.50 
Q15 5 2182928 sil. epoxy trans. 0-50 
Q16 o (4ET880 low noise germ. trans. 0.50 
017 3 NPN 113T141 & 2 ST140 0-50 
Q18' 4 Madt's 2 MAT 100 & 2 MAT 120 030 
Q19 3 Madt's 2 MAT 101 & 1 MAT 121 0.50 
Q20 4 0044 germ. trans. A.F G50 
Q21 I AC127 NPN germ. trans. 0.50 
Q22 20 NET trans. A.F. R.F. coded 0-50 
Q23 10 0A20288. diodes sub-min. 0-50 
Q24 8 OAK diodes 0.50 
Q25 6 I/1914 ail. diodes 75PIV 75mA 0-50 
Q26 8 0A95 germ. diodes nab -min. IN69 0.50 
Q27 2 10A 600PIV oil. recta. 1245R 0.50 
Q28 2 SIL power recta. BYZ13 050 
Q29 4 Sil. trans. 2 X 211696, 1 X 911697, 

I X 2/4898 0.60 
Q30 7 S0. switch trans. 2N700 PNP 0.60 
Q31 6 SIt switch trans. 211708 NPN 0.50 
Q32 3 PNP ail. trans.. 2 X 2111131, 

1 x 218113° 0.50 
Q31 3 Sil. M.N. trans. 2N1711 0.50 
Q34 7 Sil. NPN trans. 2142369, 500MHZ 0.50 
Q35 3 Sil. PNP TO-5 2 X 2 /42904 & 

1 x 2182905 0.50 
Q36 7 2N3646 TO-18 plastic 300111112 6 

0'60 
Q27 h 2 /19053 N111 sil. trans 0.50 
Q38 7 PEP trans. 4 x 2N3703, 3 x 2N8702 0-50 
Q39 7 NPN trans. 4E2113704, 3 X 2118705 0.50 
Q40 7 NPN amp. 4x2183707, 3x3113708. 0.50 
Q41 3 Plastic NPN TO-18 2518904 0-50 
Q42 8 NPN trans. 2115172 0.50 
Q43 7 BC107 NPN trans 0.50 
Q44 7 NPN trans. 4 X BC108, 3 X 80109 050 
Q45 3 BC113 1PN TO -18 trans 0.50 
Q46 3 BC115 NPN TO-5 trans. 050 
Q47 8 NPI, high gain 3X130167. 3X BC168 0.50 
Q48 4 BCY70 NPN trans. TO -18 0.50 
Q49 4 NPN trans. 2 XBFYSl, 2 XBFY52 0.50 
Q50 7 BSY28 NPN switch TO -18 S'SO 
Q51 7 13SY95A NPN trans. 300M112 0.50 
Q52 8 BY100 type ail. rect. 1.00 
Q53 25 Sil. & germ. trans. mixed all 

marked new 1.50 

PRINTED CIRCUITS -EX- COMPUTER 
Packed with semiconductors and components. 
10 boards giv a guaranteed 30 trans and 30 diodes. 
Our price 10 hoards. 50p Plus 10p P. & P. 100 
Boards 08, P & P. 30p. 

POWER TRANSISTOR BONANZA! 
POSE 

Coded GPE100: BRAND NEW TÓ33 
REPLACE.:- OC25- 28- 29- 30- 35 -36. 
404 -405- 406 -430 -451- 453 -453. TI3027 
2N456A- 457A -458A. 2N511 A & B. 20220 
VCBO 80V VCEO 50V IC l0A PT. 30 
30-1 ï0. 
PRICE 1-24 25 -99 

48p each 40p each 

PNP 
CASE. POSS. AD 16I NPN 

AD 162 PNP 
M/P COMP 
GERM TRANS. 
OUR LOWEST PRIG!'. 
OF 55D PER PSI R 

NET 401 -403- 
-8026, 2N250A, 

-222, ETC. 
WATTS life 

100 up 
ß8p each 

SILICON High Voltage 250V NPN 
TO-3 case. G.P. Switching & Amplifier 
Applications. Brand R nd new Coded 2400 
VCBO 250/VCEO 100/IC 6A /30 Watts. 
HFE type 20 /fT SMHZ. 
OUR PRICE EACH : 

1 -24 25 -99 100 up 
50p 45p 40p 

Is i, /Olo55 
LII, ' 

115 WATT SIL 
POWER NPN 
509 EACH 

SILICON 50 WATTS 
MATCHED NPNIPNP 
BIP 19 NPN TO.S 

plastic. 
BIP 20 PNP. Brand 

new. 
VCBO 100 /VCEO 50/ 
IC 10A. HPE type 
100 /ft 3mHZ. 
OUR PRICE PER 
PAIR : 

1 -24 26 -99 100 
pm pro. pro. 
809 56p 50p 

EX -STOCK TYPE EACH AS PRICED 
0020 50p OC28 40p AD149 48p BD131 70p BD139 75p 
0022 80p OC29 40p AL102 85p BD132 80p B»140 35p. 
0023 33p OCIO 88p AL103 85p BD135 70p BD155 75p 
0024 45p 0C38 409 BD121 BOp BD136 80p BU105 £S 
OC25 25p AD14040p BDI23 759 BD137 70p 2183054459 
0026 259 AD14240p BD124 70p BD138 809 i 

RTL MICROLOGIC CIRCUITS 

Price each 

Epoxy TO-5 case 1 -24 25 -99 100 up 

uL900 Buffer 352 33p 27p 
uL914 Dua12i /p 

gate SSp 38p 279 

uL923J -K dip -flop 50p 47p 45p 

Date and Circuits Booklet for IC's 
Price 7p. 

DUAL IN LINE SOCKETS. 
14 & 16 Lead Sockets for use with 

DUAL -IN -LINE Le'a. TWO Ranges. 
PROFESSIONAL & NEW LOW COST. 
PROF. TYPE No. l -24 25 -99 100up. 
TOO 14 pin type 805 275 25p 
'DSO 16 35p 32p 309 

LOW COST No. 
BPS 14 15p 13p 119 
BPS 16 18p 14p 12p 

SILICON PHOTO TRAN - 
SISTOR. TO -18 Lene end 
NPN Sim. to BP X 25 and Pß1. 
BRAND NEW. Full data 
available. Fully guaranteed. 
Qty. 1-2425-99 100 up 
Price each 45p 40p ßop 

F.E.T: S 
ßN3819 S5p 2N5458 50p 
2113820 SOp 2/45459 40p 
ßN3821 85p BFWIO 
2Nß823 80p MPF105 4Óé 

NEW EDITION 1911 

TRANSISTOR EQUIVALENTS 
BOOK. A complete cross referene. 
and equivalente book for Europeans 
American and Japanese Transis- 
tors. Exclusive to BI -PAK (10p 
each. 

A LARGE RANGE OF TECHNICAL 
AND DATA BOOKS ARE NOW 
AVAILABLE EX. STOCK. 
SEND FOR FREE LIST.. 

OUR STOCKS of Individual - devices 
are now too numerous to mention lu 
this Advertisement. Send S.A.E. 
for our listing of over 1,000 
Semiconductors. All available Ex- 
Stock at very competitive prices. 



the lowest prices! 
74 Series T.T.L. I.C'S 
DOWN AGAIN IN PRICE 

Check our 74 Series List before you buy any I.C'e. Our prices are 
the lowest possible. All devices ex- stock. Full spec. guaranteed 
BI -PA% 
Order No. 

Price and qty. prices BI -PAK Price and qty. prices 
1 -24 25 -99 100 up Order No. 1 -24 25 -99 100 up 

op op £p £P £, £p 
BP00 =ßN7400 015 044 012 BP86 =SN7486 0.82 0.30 0.28 
BP01 --- SN7401 015 914 0.12 BP90= SN7490 0.67 0.64 958 
BP02 =SN7402 015 0-14 012 BP91= SN7491AN 0.87 0.84 978 
BP03 =8N7403 915 914 912 BP92= SN7492 0.87 964 958 
BP04 =8x7404 915 044 0-12 BP93 =ßN7493 0.87 0.64 0.58 
BP05= SN7405 045 044 012 BP94 =SN7494 977 974 008 
BP07 =8517407 0.18 047 016 BP95= S517495 017 0.74 968 
BP08 =5577408 918 0-17 0.16 BP96 =SN7496 0.77 0.74 0-68 
BP09= SN7409 048 0.17 0.16 ßP100= SN74100 1.75 1.65 1.55 
BP10 =SN7410 0.15 014 0-12 BP104= SN74104 0.07 994 0.88 
BP13= SN7413 0-28 0.26 0-24 BP105= S2174105 0.97 0.94 0.88 
BP16 =SN7416 0.43 0-40 0.38 BP107= SN74107 0.40 0.38 0 -86 
B117= SN7417 0-43 0.40 0.88 BP110= SN74110 0.55 0.53 0.50 
BP20 =SN7420 0.15 0-14 0-12 BP111= 8N74111 1.25 145 1.00 
BP30 =8x7430 0.15 0.14 012 BP118= 5N74118 1.00 0.95 0.90 
BP40 =5147440 0.15 0.14 0.12 BP119= ßN74119 1.85 1.25 140 
BP41 =SN7441 0.67 0.64 958 BP121= 6N74121 0.67 0 -64 0.58 
BP42 =SN7442 0.67 0.64 0.58 BP141 =55774141 0.67 9.64 0.58 
B543= SN7443 1.85 1-85 1-75 BP145= SN74145 1.50 1.40 130 
B1'44= SN7444 1-95 1.85 1.75 BP150= SN74150 1.80 1.70 1.60 
BP45 =S517445 195 1.85 1-75 BP151= SN74151 1.00 995 990 
BP46= SN7446 0-97 0.94 0-88 BP153= SN74153 120 1.10 0.95 
BP47 =S17447 0.97 0.94 0.88 BP154= SN74154 1.80 1.70 160 
BP48= SN7448 0-97 0-94 0.88 BP155 =6N74155 1-40 130 1.20 
BP50= SN7450 915 0.14 0-12 BP156= ßN74156 140 1.80 1.20 
BP51 =ßN7451 0-15 0.14 912 BP160= SN74160 180 170 1.60 
BP53= 8517453 0.15 0.14 0.12 BP161= SN74161 190 1.70 1.60 
BP54= SN7454 0-15 0-14 0.12 BP164= SN74164 2.00 1.90 1-80 

BP165= SN74165 2.00 190 180 
BP60= 8147460 0.15 0-14 0-12 BP181= 55774181 2.75 260 2.40 
ßP70= SN7470 929 0.26 0-24 BP18'2= S7174)82 0.97 0.94 0-88 
BP72= SN7472 929 0.28 924 BP190= SN74190 8.50 3.25 3-00 
BP73= SN7473 0.37 0.35 0-32 BP191= ßN74191 950 8.25 2.00 
BP74= 2977474 0.37 0.35 0.32 BP192= 8x74192 540 1-95 1.75 
BP75 =ßN7475 0-47 0.45 0.42 BP195- SN74193 2-10 1.95 1 -75 
BP76= 5N7475 0.43 0-40 938 ßP195= SN74195 1.10 1.05 0.95 
BP80= 8N7480 0.67 0.84 0 -58 BP196= 5x74196 1.80 1.70 1.60 
BP81= 5N7481 0-97 0-94 0-88 13P197 =8x74197 1-80 1.70 1.60 
BP82= SN7482 0.97 0.94 0.88 BP198 =ßN74198 5-50 5.00 4-00 
BP83 =SN7483 1.10 1.05 0.95 BP199 =SN74199 5.50 5.00 4.00 
PRICE -MIX. Devices may be mixed to qualify for quantity prices. 
PRICES for quantities in excess of 500 pieces mixed, on application. 
Owing to the ever increasing range of TTL 74 Series, please check with us for supplies 
of any devices not listed above, as it is probably now in stock. WARE 3442. 

LINEAR I.C's -FULL SPEC. 
Price 

Type No. 1 -24 25 -99 100 up 
BP 201C-8L201C 63p 
BP701C-SL701C OOP 
BP 7020-8L702C 63p 
BP 702-72702 53p 
BP709-72709 539 
BP 709P-µA709C 53p 
BP 710-72710 539 
BP 711-µA711 58p 
BP 741-72741 759 
pA703C--µA703C 43p 
TAA 263- ' 709 
TAA 293- 909 
TAA 350 170p 
S.G.S. EA10002.63 

539 459 
509 45p 
50p 45p 
45p 40p 
45p 409 
45p 40p 
45p 40p 
50p 459 
609 50p 
34p 27p 
609 55P 
759 709 

158p 1509 

ROCK BOTTOM PRICES 
LOGIC DTL 930 Series I.C's 
Type Price 

No. 1 -24 25- 99 100 up 
BP930 129 llp 10p 
BP932 1Sp 129 lip 
BP933 lap 129 lip 
BP935 lap 12p llp 
BP930 13p 129 ilp 
BP844 lap 129 llp 
BP945 25p 249 22p 
RP946 lap llp lOp 
BP948 25p 249 229 
BP951 869 - 809 56p 
13P962 - l2p lip 10p 
BP9093 40p 385 359 
BP9094 409 88p 35p 
BP9097 409 389 359 
BP9099 409 38p asp 
Devices may be mixed to qualify for 
quantity price. Larger ouantit.y prices 
on application. (DTL 930 Series only). 

NUMERICAL INDICATOR TUBES 
MODEL CD66 GR116 3015F 

Minitron 

Anode voltage (Vdc) 170min 175min 

Cathode Current (mA) 2.3 14 

Numerical Height (mm) 16 13 

Tube Height (mm) 47 32 22 

Tube Diameter (mm) 19 13 12 wide 

I.C. Driver Rec. BP41 or 
141 

BP41 or 
141 

BP47 

PRICE EACH £1.70 01.55 £1.90 

All indicators 
0.9 + Decimal 
point. All side 
viewing. Fall 
data for all 
types available 
on request. 

STOP PRESS! NOW OPEN 
BI -PA KS NEW COMPONENT SHOP 

A wide range of all types of electronic components and equipment 
available at competitive prices. 

18, BALDOCK ST. (A10), WARE. HERTS. Tel. : 61593 
OPEN 9.15 -6 TUES. to SATS. FRIDAYS UNTIL 8 p.m. 

81-PAl( DO IT AGAIN! 

50W Pk 25w (RMS) 
0.1% DISTORTION! 
HI -FI AUDIO AMPLIFIER 

THE AL50 
* Frequency Response 15Hz 

100,000 -1 dB. 

* Loan -3, 4, 8 or 16 ohms. 

* Distortion- better than 1% 
1 KHz. 

* Signal to noise ratio 80dB. 

to ONLY 

£3.25p eadh 

* Supply voltage 10-35 
at Volts. 

* Overall size 63mm 
105mm x 13mm. 

Tailor rnade'sto the most stringent specifications using top quality components 
and Incorporating the latest solid state circuitry and ALSO was conceived to All 
the need for all your A.F. amplification needs. 
FULLY BUILT - TESTED - GUARANTEED. 

STABILISED POWER MODULE 
AP80 is especially designed to power 2 of the ALSO Amplifiers, up to 15 watt (arms) 
per channel, simultaneously. This module embodies the latest components and 
circuit techniques incorporating complete short circuit protection. With the addition 
of the Mains Transformer 10T80, the unit will provide outputs of up to 1-5amps 
at 35volts. Size: 63mm x 105mm x 30mm. 

These units enable you to build Audio Systems of the highest quality at a hitherto 
unobtainable price. Also ideal for many other applications including: Disco Systems, 
Public Address, Intercom Unite etc. Handbook available 10p. 

STABILISED POWER MODULE SPM80 £2.95 

TRANSFORMER BMT80 £1.95 p. & p. 25p. 

SPECIAL COMPLETE KIT COMPRISING 2, AL50's, 1, 
SPM80 & 1, BMT80 ONLY £11 FREE p. & p. 

DTL & TTL INTEGRATED CIRCUITS 
Manufacturers' "Fall outs" -out of spec. devices including functional units and part 
function but classed as out of spec. from the manufacturers' very rigid specifica- 
tions. Ideal for learning about I.C's and experimental work. 

Pak No. 
11I0930 = 12 X µA 930 
UIC932 = 12 Si µA 932 
17I0933 = 12 X µA 9.,3 
UIC935 = 12 X HA 935 
UIC936 = 12 X AA 936 
UIC944 = 12 X HA 944 
UIC945 = 8 x HA 945 
UIC946 = 12 X PA 946 

Pak No. 
509 UIC948 = 8 -x pA 948 . 609 
509 UIC951 = 5 x pA 951 .. 60p 
509 UIC961 -. 12 X HA 961 .. 509 
509 UIC9093 = 5 X µA 9093 .. 509 
50p UIC9094= 5 x µA9094 .. 50p 
509 UIC9097 = 5 X HA 9097 .. 609 
50p UIC9099 = 5 X µA 9099 .. 509 
50p UICX9 25 Assorted 930 Series £1.60 

Packs cannot be split but 25 Assorted Pieces (our mix) is available as Pack UICX9 
Data Booklet available for the BP930 Series, PRICE 13p 

UIC00=12X740074 509 
UIC01 =12 X 7401N 509 
UICO2=12 X 7402N 50p 
UIC03=12x7303N 50p 
UIC04=12X7404N 50p 
UIC05 =12 x 7405N 509 
UIC10=12X7410N 50p 
UIC13 = 8 X 74135.1 50p 
UIC20 =12 X 7420N 50p 
UIC40 = 12 X 7440N 50p 
UIC41= 5x7441AN 509 
UIC42= 5X744251 509 
UIC43= 5X7443N 50p 
UIC44= 5X7444N 509 
17IC45= 5X7445N 60p 

UIC46 = 6 X 7446N 
UIC47= 5X744757 
17I048= 5 X 7448N 
UIC50 =12 X 7450N 
UIC51=12 X 7451N 
UIC53 =12 X 7453N 
UIC54=12 X 7454N 
UIC60=12 X 7460N 
UIC70= 8x7470N 
17IC72= 8x7472N 
17X073= 8x7473N 
UIC74= 8X7474N 
UIC75= 8x7475N 
17I076= 8x7476N 
UIC80 = 5 X 7480N 

509 
50p 
50p 
50 
áó9p 
Sop 
509 
50p 
50p 
509 
609 
509 
50p 
509 
50p 

UIC8f = 5 X 7481N 60p 
UIC82= 5 X 7482N 60p 
UIC83= 5x7483N 60p 
UIC86= 5 X 7486N 60p 
UIC90 = 5 X 7490N 60p 
UIC91= 5X7491N 504 
U1092= 5 X 7492N 404 
17IC93 = 5 x 74931g 60p 
11IC94= 5 X 7494N 60p 
UIC95 = 5 x 7495N 609 
UIC96= 5X7496N 50p 
UIC121=5X74121N 50p 
UICX1=25 x Aset'd 

74's £160 

All prices quoted in new pence Ciro No. 388 -7006 
Please send all orders direct to warehouse and despatch department 

BbPAK 
P.O. BOX 6, WARE - HERTS 

Postage and packing add 7p. Overseas add extra for airmail. 
Minimum order 50p. Cash with order please. 

Guaranteed Satisfaction or Money Back 
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TECHNICAL 
TRAINING 

in radio television 
and electronics 

Whether you are a newcomer to radio and elec- 
tronics, or are engaged in the industry and wish to 
prepare for a recognized examination, ICS can 
further your technical knowledge and provide the 
specialized training so essential to success. ICS 
have helped thousands of ambitious men to move 
up into higher paid jobs -they can help you too ! 

Why not fill in the coupon below and find out how ? 

Many diploma and examination courses available, 
including expert coaching for: 

C. & G. Telecommunications Techos'. Certs. 
Radio Amateurs' Examination 
General Radiocommunications Certificate 
C. & G. Radio Servicing Theory 
General Certificate of Education, etc. 

Now available Colour T.V. Servicing 

Examination Students coached until successful 

N EWSELF -BUILD RADIO COURSES 

Learn as you build. You can learn both the theory and prac- 
tice of valve and transistor circuits, and servicing work while 
building your own 5 -valve receiver, transistor portable, 
and high -grade test instruments -all under expert tuition. 
Transistor Portable available as separate course. 

POST THIS COUPON TODAY 
for full details of ICS courses in Radio, T.V. and Electronics. 

Accredited by the CACC Member of the ABCC 
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Please send me the ICS prospectus -free and without obligation. 

(state Subject or Exam) .,tU.. :..lvr.. r...:....; 

NAME ..,. ......e v;r 
(BLOCK CAPITALS PLEASE) 

ADDRESS eviEr- .E.tai.0.£+. #7 t.7 1t 

AGE ..!.i..... OCCUPATION -5.`Cf°re.r0.4. r3r../Y 

INTERNATIONAL CORRESPONDENCE SHCOOLS 
Dept. PA28 Intertext House, Stewarts Road, 
London, S.W.8 4U) 

IICS 

CAPACITOR DISCHARGE 

IGNITION NIT 
PW JUNE 71 

A comprehensive 
kit of parts 
with detailed 
constructional 
details, ready 
drilled diecast 
case, screws, 
leads, terminals 
etc. 

Available in both 6 - and 12V versions. State 
whether positive or negative- earth. 

£8.75 incl. p. & p. 

De- coupling kit for impulse tachometer and 
interference suppression. £1.00 incl. p. & p. 

All our kits use guaranteed quality components 
and have been approved by the Author. 

MALTOR LTD. 
68 DALE ST., MANCHESTER, M1 2HS. 

LOWE ELECTRONICS 
119 CAVENDISH ROAD, MATLOCK, 

DERBYSHIRE. DE4 3HE 
Telephone: MATLOCK 2817 or 2430 9 a.m.- 9 p.m. 

G3UBO & G3MME 
While the Yaesu Musen FRdx400 receiver is just about the best you 
can get in the Amateur Band line, the price of L160 is beyond a lot of 
pockets, so to cater for the lower -priced field, we very proudly introduce 
the 'Vacua Musen FR -508 at a very incredible L52. In spite of this rock 
bottom price, the FR -SOB is a very good Amateur Band receiver indeed 
and provides a high degree of sensitivity, selectivity and stability. 
Basically, it is a double conversion receiver covering 80 to 10m with a 
VFO for the first oscillator and a crystal controlled second oscillator. 
Being double conversion (5173.9 kHz and 455 kHz) explains the incredibly 
good image rejection figure of better than 50 db. When it comes to 
sensitivity, the 6BZ6 r.f. amplifier ensures 0.5 microvolt for 10 db SIN 
ratio. Selectivity is achieved by two ceramic transducer filter elements 
which give a nose band width of 3.6 kHZ at 6bd and a skirt band width 
of IO kHz at 50 db. These figures are extremely good for equipment in 
this price class (even for equipment costing much more!). A high order 
of stability is achieved by a stabilized transistor VFO and VFO buffer 
amplifier. Other niceties of design built in are: - 
100 kHz calibrator. speaker, geared VFO drive, "S" meter, product 

detector. 
Frequency range: 
Sensitivity: 

Amateur Bands 80 -10 plus W W V. 
Better than # microvolt for 10 db SIN ratio in the 
SSB mode. 

Selectivity: 3.6 kHz -6db IO kHz -50db 
Image rejection: 50 db or more. 
Audio: I -5W 4/600 ohm output. Built-in speaker. 
Power: 240 v.a.c. 
Size: I 3" wide, 6" high, 10," deep. - 

Weight: I7; lb 
Controls: BFO, monitor agc slow/fast/off, noise limiter on/off, 

calibrator on/off, mode switch, AF gain, RF gain, 
band switch, main tuning, preseleccor, zero set 
(for calibration), "S" meter zero (on rear panel). 

Valves: 12AT7 crystal calibrator, 6BZ6 r.f. amp.: 12AT7 
first mixer 2SC373 WO, 2SC372 VFO buffer, 6CB6 
1st IF amp./2nd mixer, 2SC372 2nd oscillator, 
6BA6 2nd IF amp., 6BA6 3rd IF amp., 151007 AM 
detector, 6BE6 product detector, IS1941 noise 
limiter 6BA6 BFO, 6BM8 Audio. 

The above is just a sample of our wide range of Amateur Radio equip - 
ment-we stock everything from aerials to 'Z' matches for the Amateur 
Radio enthusiast. Please note, though, that we dent' handle domestic 
equipment, Hi -Fi. small components, surplus junk -just good quality 
equipment for the Amateur Radio Enthusiast. 
Equally, we service the stuff we sell and consider we have the best 
Amateur Radio service department in the country. 
If you'd care to send us a large s.a.e. with a bp stamp on it, we'll fill it 
with guff on all the stuff we sell. 



Build yourself a TRANSISTOR RADIO 

NEW! ROAMER 10 WITH VHF INCLUDING AIRCRAFT 
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 plated Telescopic Aerial, 
for peak short wave and VHF listening. Push Pull output using 600mw Transistors. 
Car Aerial and Tape Record Sockets. Switched Earpiece Socket complete with Earpiece. 
10 Transistors plus 3 Diodes. 8" x 25" Speaker. Mr Spaced ganged Tuning Condenser with 
VHF section. Volume on /off, Wave Change and Tone Control. Attractive Case in black 
with silver blocking. Size 9" X 7' X 4 ". Easy to follow Instructions and diagrams. 
Parts price list and easy build plans 80p (FREE with parts). 

ROAMER 

EIGHT 

MkI 
NOW WITH 
VARIABLE 
TONE CONTROL 
7 Tunable Wavebands: 3íW1, MW2, LW, SW1, SW2, 
SW3 and Trawler Band. Built in Ferrite Rod Aerial 
for MW and LW. Retractable chrome plated Tele- 
scopic aerial for Short Waves. Push pull output using 
600mW transistors. Car aerial and Tape record sockets. 
Selectivity switch. Switched earpiece socket complete 
with earpiece. 8 transistors plus 3 diodes. 8' x 25' 
Speaker. Air spaced ganged tuning condenser. Volume/ 
on /of, tuning, wave change and tone controls. 
Attractive case in rich chestnut shade with gold 
blocking. Size 9 X 7 x 4in. approx. Easy to follow 
instructions and diagrams. Parts Price List and Easy 
Build Plans 25p (FREE with parts). 

Total building cost 16AQ r. P. & 
(Overseas P. & P. Al) ei a7v Ins. 41p. 

POCKET 

FIVE 
3 Tunable Wavebands: 
MW, LW, Trawler Band 
with extended M.W. 
band for easier tuning 
of Luxembourg, etc. 
7 stages --6 transistors and 2 diodes, 
supersensitive ferrite roi aerial,, fine 
tone moving coil speaker, Attractive black and gold 
case. Size 05 x 15 x 85ín. Easy build plans and 
parts price list 10p (FREE with parte). Earpiece with 
plug and switched socket for private listening 80p 
extra. 

Total building costs Leff A2 P. p.& 
(Overseas P. & P. 63p) á+L LN Ins, lip 

ROAME 

SEVEN 

MK IV 

Total building cost 

£8.50 
P. P. & Ins. OOp 

(Overseas P. & P. El) 

7 Tunable Wave- 
bands: MW1, MW2, 
LW, SWl, SW2, 
SW3 and Trawler 
Band. Extra Medium waveband provides easier tuning 
of Radio Luxembourg, ele. Built in ferrite rod aerial 
for MW and LW. Retractable 4 section 24in. chrome 
plated telescopic aerial for SW. Socket for Car Aerial. 
Powerful push -pull output. 7 transistors and 2 diodes, 
including Micro -Alloy R.F. Transistors. 8' X 25" 
speaker. Air spaced ganged tuning condenser. Volume) 
on /off, tuning and wave change controls. Attractive 
case with carrying handle. Size 9 x 7 x 4in, approx. 
Easy to follow instructions and diagrams. Parts price 
list and easy build plans 150 (FREE with parts). 
Earpiece with plug and switched socket for private 
listening, 80p extra. 

Total building costs .25.90 P. P.& 
(Overseas P. & P. £1) eTi aa7QS Ins. 41p. 

TRANSONA 

FIVE 
_ - -- 

5 TRANSISTORS 

AND 2 DIODES 

3 Tunable Wavebands: MW, LW and Trawler Band. 
7 stage -6 transistors and 2 diodes, ferrite rod aerial. 
tuning condenser volume control, fine tone 
moving coil speaker. Attractive case with red speaker 
grille. Size (3f X 95 x 15]1). Easy build plans and 
parts price list 10p (FREE with parts). Earpiece with 
plug and switched socket for private listening 80p extra. 

Total building costs 
oLL 

1s2. CO P. r, .a 
(Overseas P. & P. 63p) 47 Ins. 22p 
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BUILD RADIOS, AMPLIFIERS, ETC., 
FROM EASY STAGE DIAGRAMS. FIVE 
UNITS INCLUDING MASTER UNIT TO 
CONSTRUCT. 
COMPONENTS INCLUDE: 
Tuning Condenser: 2 Volume Controls: 2 Slider 
Switches: 4"x'35" Speaker: Terminal Strip: Ferrite Rod 

Aerial: 3 Plugs and Sockets: Battery Clips: 4 Tag 
Boards: Balanced Armature Unit: 10 Transistors: 

4 Diodes: Resistors: Capacitors: Three 5" Knobs. 
Units once constructed are detachable 
from Master Unit, enabling them to be 

stored for future use. Ideal for 
Schools, Educational Authorities and 
all those interested in radio construction 

I parts including 5.50 p b 
Case and Plans e+i1 tt7 Ins. 31p 
(Overseas P..& P. C1) 

FULL AFTER 
SALES 
SERVICE 

* Callers side entrance Barratts Shoe Shop 
* Open 10 -1, 2.30 -4.30 Mon.-Fri. 9 -12 Sat. 

ROAME 

SIX 
6 Tunable Wave- 
bands: MW, LW. 
SWl, SW2, Traw- 
ler band plus an 
extra M.W. band 
for easier tuning 
of Luxembourg 
etc. Sensitive fer- 
rite rod aerial and 
telescopic aerial 
for Short Waves. 
31n. Speaker. 6 
stages -6 transistors and 2 modes including Micro - 
Alloy R.F. Transistors, etc. Attractive black case with 
red grille, dial and black knobs with polished metal 
inserts, Size 9 x 61 X i n. approx. Easy build plans 
and parts price list lip (FREE with parts). Earpiece 
with plug and switched socket for private listening 
30p extra. 

Total building costs Ls3 AO P. P. & 

(Overseas P. & P. Cl) ei a701ns. 26p 

TRANS 

EIGHT 

8 TRANSISTORS 

and 3 DIODES 

6 Tunable Wave- 
bands: MW, LW, 
SW1, SW2, SW3 
and Trawler Band. 
Sensitive ferrite rod aerial for M.W. and L.W. Tele- 
scopic aerial for Short Waves. 3in. Speaker. 8 improved 
type transistors plue 3 diodes. Attractive case in 
black with red grille, dial and black knobs with polished 
metal inserts. Size 9 X 1$ X 21 in. approx. Push pull 
output. Battery economiser switch for extended battery 
life, Ample power to drive a larger speaker. Parts 
price list and easy build plans 25p (FREE with parts). 
Earpiece with plug and switched socket for private 
listening 80p extra. 

Total building Costs Ls A Q 
as P. 

P, & 
(Overseas P. & P. Cl) aTiF Ins. 81p 

RADIO EXCHANGE CO 
61 HIGH STREET, BEDFORD. Tel. 0234 52367 

I enclose £ please send items marked 
ROAMER TEN ROAMER SEVEN 
ROAMER EIGHT 0 TRANS EIGHT 
TRANSONA FIVE ROAMER SIX 
POCKET FIVE - EDU -KIT 

o 

Parts price list and plans far 

Name 

Address 

L 

a 

PW44 rrr 
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FIND BURIED TREASURE! 
Transistorised Treasure Locator 

This fully portable transis- 
torised metal locator detects 
and tracks down buried metal 
objects -it signal. exact loca- 
tion with loud audible sound 
(no phone. used) -uses any 
translator radio which fits 
Inside -no connections needed. 
FINDS GOLD, SILVER, 
COINS, JEWELLERY, 
ARCHAEOLOGICAL PIECES 

ETC. ETC. Extremely sensi- 
tive, will signal presence 

of certain objects buried 
ONLY " several feet below 

ttttstt[ ground. Noknow- 

i}IG IU(!VI 
ledge of radio or elec. 

tropics required. Can be 
built with ease in one abort evening by anybody 
rom nine years of age upwards, with the 

clear, easy to follow, step -by -step, fully 
illustrated instructions -Uses standard PPS 
battery. No soldering necessary. Kit 
includes nuts, screws, wire, etc. ONLY 
22185 + 25p P. & p. (Sectional handle as 
illustrated 96p extra). Parts available 
separately. Made up looks worth £161 

E vesdrop on the exciting world 
o Aircraft Communications 

F. AIRCRAFT BAND ONLT' 
CONVERTOR £2.85 
Listen in to AIR- 
LINES, PRIVATE PLANES, 
JETPLANES. Eavesdrop on 
exciting cross talk between pilots, 
ground approach control, air- 
port tower. Hear for yourself 
the disciplined voices biding 
tenseness on talk downs. Be 

with them 'when they have to take nerve 
ripping decisions in emergencies -Tune into 
the international distress frequency. Covers 
the aircraft frequency band including 
HEATHROW, GATWICK, LUTON, RING- 
WAY, PRESTWICK. ETC. ETC. CLEAR AS 
A.BELL. This tantaatie fully transistorised 
instrument can be built by anyone over nine 
in under two hours. No soldering necessary. 
Fully illustrated simple instructions take you 
step -by -step. Uses standard PP3 battery. 
All you do is extend rod aerial, place close 
to any ordinary medium wave radio (even 
tiny portables). NO CONNECTIONS WHAT- 
EVER NEEDED. SEND ONLI 22-85 + 
20p p. & p. for kit including case, ants, 
screws, wire, etc. etc. (parts available 
separately). 

SOOTHE YOUR NERVES, 
RELAX WITH THIS AMAZING 
RELAXATRON 
CUTS OUT NOISE POL- 
LUTION- SOOTHES YOUR 
NERVES 1 Don't under- 
estimate the uses of this fan - 
tastfc new design - the 
RELAXATRON Is basically a 
Pink noise generator, Besides 
being able to mask out 
extraneous unwanted sounds, 
It has other very intereating Only 
properties. For instance, 

£2sI 5 many people find a rainstorm 2 
mysteriously missing, a large 
part of this feeling of well -being can be 
directly traced to the sound of falling rain - 
deopsl -a well known type of pink noise. 
IF YOU WORK IN NOISY OR DIS- 
TRACTING SURROUNDINGS, IF YOU 
HAVE TROUBLE CONCENTRATING, IF 
YOU FEEL TENSED, UNABLE TO RE- 
LAX -then build this fantastic Relaxation. 
Once used you will never want to be without 
it -TAKE IT ANYWHERE. Uses stan- 
dard FP3 batteries (current used so small 
that battery life is almost shelf -life). CAN 
BE EASILY BUILT BY ANYONE OVER 12 
YEARS OF AGE using our unique, step -by- 
step, fully illustrated plans. No soldering 
necessary. All parts including case, a pair 
of crystal phones. Components, nuts, 
screws, wire, etc. no soldering. 
£2.75 +25p p. & p. Pars available.sepsratety 

BUILD 5 RADIO AND 
ELECTRONIC PROJECTS 

SHORTWAVE 
TRANSISTOR 

RADIO 
only 

£2.15 

only £2'45 
Amazing Radio Construc- 
tion set I Become a radio 
expert for 22.45. A com- 

plete Home Radio Course. 
No experience needed. 

Parts including 
i é® simple instructions 

Go ® for each design. IRns- 
o, ® (rated step-by-step plans. 

all transistors, loudspeaker. 
personal phone, knobs, screws. 

etc. all you need. Presentation box 
45pextra as illus. (if required) (parts available 
separately) no soldering necessary. Bend 
22-45 + 20p P. & P. 

Anyone from 9years 
up can follow the 
rep -by -step, easy as 

ABC fully illustrated Me- 
(ructions. No soldering necessary. 

7e stations logged on rod aerial in 30 mine. - 
Rosds, Africa, USA, Switzerland, etc. 
Experience thrills of world wide news, sport, 
music,. etc. Eavesdrop on unusual broad- 
casts. Uses PP3 battery. Size only 3' z 4', 
x i4" Only 8275 + 20p p. & p. Kit includes 
cabinet, screws, instructions, etc. (Parts 
available separately). 

INGENIOUS ELECTRONIC 
SLEEP INDUCER 

ONLY 

£3.25 
CAN'T SLEEP 
AT NIGHTS? 
D O Y O U 
WAKE UP 
IN THE NIGHT AND CAN'T GET OFF 
TO SLEEP AGAIN WOULD YOU 
LIKE TO BE GENTLY SOOTHED OFF 
TO SATISFYING SLEEP EVERY NIGHT? 
Then build this ingenious electronic sleep 
inducer. It even stops 0£ half so you don't 
have to worry about it bring on all night! The 
loudspeaker produces soothing audio - 
frequency sounds, continuously repeated - 
but as time goes on the sound gradually 
becomes Iess and less -until they eventually 
cease altogether, the effect it has on people 
is amazingly very similar to hypnosis. A con- 
trol in provided for adjusting the length of 
times, etc., all transistor, can be built by 
anyone over 32 years of age in about two 
hours. No knowledge of electronics or radio 
needed. Extremely simple, eaeyto- follow, 
step -by -step, fully illustrated instructions 
Included. No soldering necessary. Works off 
standard batteries, extremely economical. 
Size only 3' x 4:' x 1l' -take it anywhere. 
Kit Includes case, nuts, wire, screws, etc. 
SEND 88.25 + 25p p. & p. (parts available 
separately). 

ELECTRONIC ORGAN 

ONLY £3.25 
Don't confuse 

with ordinary 
electronic organs that 

simply 01an, air over mouth -organ type reeds rte. 
Fully transistorised. SELF CONTAINED 
LOUDSPEAKER. Fifteen separate keys span 
two foil octaves -ply the 'Yellow Hose of 
Trzas "play "Eilenf Night ", play "Auld Lang 
Fyne" etc. etc. You have. the thrill and 
excitement of building it together with the 
pleasure of playing a real, live, portable 
electronic 

r 
gan. NO PREVIOUS KNOW- 

LEDGE OF ELECTRONICS NEEDED. No 
soldering necessary, Simple as ABC to make. 
Anyone over seine years can build it easily in 
one short evening following the fully illustrated 
step.by -stsp, simple instructions. ONLY £286 
+ 25p p. & p. tor kit, including ease, nuts, 
screws, simple instructions, etc. Uses 
standard battery (parts available separately). 
Have all the pleasure of making it yourself, 
finish with an exciting gift for someone. 
Find buried treasure with (hie 
READY BUILT & TESTED 
TREASURE LOCATOR 
MODULE 
ONLY £495 
FULLY 
TRANSIS- 
TORISED PRIN- 
TED CIRCUIT 
METAL DETEC- 
TOR MODULE. Beady built 
and tested-Just plug In a PP3 battery and 
'phones and it's working. Put I in a ease, 
screw a handle on and YOU HAVE A 
PORTABLE TREASURE LOCATOR EASILY 
WORTH ABOUT 220l Extreme y sensitive - penetrates through earth, sand, rock, 
water, etc. EASILY LOCATES COINS, 
GOLD, SILVER, JEWELLERY, HISTORI- 
CAL RELICS, BURIED PIPES, ETC. 
Signals exact location by "beep" pitch 
increasing as you near buried metallic 
objects. So tensitive it will detect certain 
objects buried SEVERAL FEET BELOW 
GROUND! GIVES CLEAR SIGNAL ON 
ONE COIN I £4.95 + 30p cart. etc. 
(High quality Danish Stethoscope head- 
phones £2.75 extra it required.) 
EXAMINE AT HOME FOR 7 DAYS. YOUR 
MONEY REFUNDED IN FULL IF NOT 100% 
DELIGHTED. 

CONCORD ELECTRONICS LTD. (PW8U) 8 Westbourne Grove, London, W.2. Callers welcome 9 a.m. -5.30 p.m. inc. Saturday 

RSGB BOOKS FOR YO 
RAE MANUAL 

by G. L Benbow, G3HB Sixth (1972) edition 
The standard work for all would -be licensed radio 
amateurs studying for the Radio Amateurs' Exam- 
ination. A completely re- written edition brought fully 
up to date to meet the present examination syllabus 
requirements. 
96 pages 90p post paid 

RSGB GREAT CIRCLE DX MAP 
An invaluable aid to long -distance communications, 
showing the true bearing and distance from London 
of any position on the globe. 

Supplied with a free copy of the latest Countries 
List showing world prefixes. 
25 in. by 30 in. - 65p post paid 

RADIO DATA 
REFERENCE BOOK 

Third (1972) edition 
Compiled by G. R. Jessop, CEng, MIERE, G6JP 

Completely revised and updated 
An invaluable source of essential radio data conven- 
iently gathered into one hard -bound volume. 
150 pages £1 post paid 

These are three of a complete range of technical 
publications, log books and maps, all obtainable from: 

RADIO SOCIETY of GREAT BRITAIN 
35 DOUGHTY STREET, LONDON, WC1N 2AE 

298 

BAKER 12in. REGENT 
An inexpensive unit for the beginner in 
high fidelity and for I purposes. May 
be used to advantage with any Radio, 
Amplifier or Television receiver. 

Maximum Power 15. watts 
B ass Resonance 45 c.p.s. 
Flux Density 12,000 gauss 
Voice Coil impedance 

3 or 8 or IS ohm models 
Response 45- 13,000 c.p.s. 

GUITAR MODEL"GROUP 15" 
Heavy duty 25 watt rating 
20 plans. cubic tables, crossover data and 
Catalogue 42p post free. Catalogue only Sp. 

7 
POST 
FREE 

L7 

Baker Reproducers ltd. 
B sluham Manor Read Presage, Thornton Heath, Surrey. 01.664.1865 

Newest, neatest 

1 
-N T' E- R-L-O- C- K -I-N -G system 

forvstoring PLASTIC STORAGE DRAWERS small parts and 
components 
sisters. 

i re- -rt./ 
r 
/ / /'jill 

gisions, capacitors, 
diodes, transis- L ICJ ,,1j1111 

tors, etc. Rigid 
P 

r - 
plastic units, in- 11111:11 

terlock together -- --- I i 
in vertical and 

DISCO{IIIT -6-__ - ' ' horizontal - rons- IIII 
binations. ?sans- 

li 
parent plastic 
drawer emo label 

PRICES 
'í'(i slots l removable ( I 

Trans- 

space dividers. Build up 
any size cabinet for wall, bench or able top. 
SINGLE UNITS (5 "x7f."x2 +") £1.35 Dozen 
DOUBLE UNITS t2ß5 Dozen 
TREBLE (3D) £2.35 for 8 
DOUBLE TREBLE 2 draws in one outer case (6D2) 63.65 
fore extra large size (601) £3.30 for 8. 
PLUS QUANTITY DISCOUNTS! Order E5 and over Deduct 5% in the E. Order El and over Deduct 7; % in the C. Order f20 and over Deduct 10% in the E. 
Pack./Post./Carr.: Add 35p to all orders under ES. Orders over f5 P /P /C free. 

(Dept PW 8 124 CRICKLEWOOD 
BROADWAY, LONDON N.W.2 

S SIZES 
AU INTERLOCK 

/VORYET 
LI MITE O 



So many of the components 
you need for PW designs are 
in the new 1972 Electrovalue 
catalogue. Bigger, better than 

ever -Post free -10p. 

EL ECTRÖ A 
Electronic Component 

Specialists 
TRANSISTORS 

Bínwuta 
a 

n 
d 
dreahulp 

Insulating sets FREE with 
power types. 

MANY HUNDREDS OF DIFFERENT TYPES IN STOCK- THEY'RE 
ALL IN OUR NEWEST CATALOGUE 
No. Type Multi- purpose 
2E697 Sìl. NPN General 
081804 Ger. EPE 
281805 PEP 
282646 Sil. UST Osdllator, SCR driver 
2E2926 NPN Small sig. amp 
2E8055 EPE High power 
2E8702 PNP Low power 
2E3704 RPM Low power 
AC126 - -- - Ger. PEP Small sig. /driver 
`AC328 PNP - Low-power 
AC176 NPN Low power 
AD149 PEP High power 
"ADM NPN Mer]. power 
AD162 PNP Med. power 
8C106 Sil. NPN Small signal 
510109 NPN Low noise 
B0168 NPN Small signal 
80169 NPN Low noise 
B0194 NPN RF amp. 
BFY51 NPN Med. current 
09.90 Ger. diode RF detector 
0A91 General purpose 
8D1 Silicose Rectifier 1 amp 
W02 Silicose bridge ]. amp 
Sil.= Billieen. Ger.= Germanium. *Matched pair AD181/AD162 

Price 
18p 
260 
28p 
47p 
llp 
50p 
10p 
lop 
23p 
Y(lp. 
16p 
580 
330 
88p 
llp 
12p 
10p 
lip 
14p 
20p 

Bp 
by 
9p 

30p 
60p 

MINITRON 
DIGITAL 

INDICATOR 
PYmn 

TYPE 8015F Seven seg- 
ment indicator corn. 
patible with standard 
logic modules and power 

--tr5mm. supplies. Figs. 0 -9 from 
well illuminated filament segments to give 
character of 9mm height plus decimal point. 
Power requirement 8mA from 5V D.C. per 
segment. A limited number of alphabetical 
symbols also 

case In 
n 

10 lead DI case 

driverltype 
decoder 

PLL121T £1 V6 
DIL Socket: 16 lead 80p. 

No. 3015G showing + or - and fig. 1 and 
decimal point £200. 

We are official distributors for 
SOLDERSTAT SOLD . 
As appointed distributors for well -known Elremco- 
Wolf "Solderstat" irons we offer this light weight model 
HMS in 16 or 54 watt, ratings 220/240V a.c. (1.87 1 ,87 
nett 

INFINITELY VARIABLE 
TEMPERATURE CONTROLLED 
SOLDER IRON 
Designed essentially for micro -miniature and printed 
circuit board assemblies. Temperature is adjusted as 
required by control on base and remains constant 
whether idling or on load. Although for working to 
very delicate standards, the iron is of rugged con- 

ruc 
Price, 

is exceptionally e a t. £9.20 Price, complete with base, nett 

DE- SOLDER BRAID 
The efficient money saving way to de- solder 50p solder joints, per 6 it length, nett 

t tl d' reliable. 

RESISTORS 10% - 5% - 2% 
Code Power Tolerance Range Values 1 to 9 10 to 99 100 up 

in ohms (see note below ) 

C 1 /8W 5% 4-7 -470K E24 1 

C 1/4W 10% 44 -10M E12 1 
C 1/2W 5 y 4.7 -10111 E24 1.2 
C 1W 5% 4.7 -10M E12 2-5 
MO 1 /2W 2% 10-1M E24 4 
WW 1W 10% 0.22 -3;9 E12 7 

-I -1/20 0 
WW 3W 5% 10 -10K E12 7 
WW 7W 5% 1 0-10K E12 9 

Codes: C--carbon film high stability low noise 
MO.-- metal oxide Electrosil TR5 ultra low noise 
WW =wire wound Plessey 

0.8 07 
0 -8 0.7 
1 09 
2 1.9 
8 2 nett 
7 6 

7 6 

9 8 

Values: 
Ell denotes series: 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82 and 
their decades. E24: as EI2 plus 11, 13, 16, 20, 24, 30, 36, 43, 51, 62, 72, 
91 and their decades. Prices are in pence each for same ohmic value and 
power rating, NOT mixed values. (Ignore feadiona of 1p on total value 
of resistor order). 

RIVLIN PRECISION 
RESISTORS 
01% to 0.01% tolerance. Prices and delivery 
details on request. Example -values up to 
100K, between £1 and £2 nett. 

TYGAN 36" x 27' Sl 58;18" x 27' 83p. 
V YNAIR 36' x 25' 980. 15° x 25' 50p 

(Pattern Book Sp & S.A.E.) 

BAXANDALL SPEAKER 
As designed by P. J. Baxandall and originally described in 
"Wirless World". Complete kit inc. spite. equaliser and 
special cabinet kit (1.8' x 12' x 101 cut to size. 10 watt 
RMS /15 Q loading. Part cost of /13,81 
Carr. and ins. in U.k. 60p Nett 

Speaker unit and equaliser kit post free nett £4.81. 
Pack Bat cabinet assembly (a11 cut to shape) natural 
teak finish £8.00 nett. Part cost of cary. in L.K. 60p. 

CARBON SKELETON PRE -SETS 
Small high quality. type PR linear only: 1000, 2200, 
4700, IK, 2K2, 4K7, 10K, 22K, 47K, 100K, 220K, 
470K, IM, 2142, 551, 10M 0. Vertical or horizontal 
mounting, 50 each, 
NEBER DIODES 5% full range E24 values: 400mW: 
97V to 36V, 14p each: 1W: 6.8V to 82V, 279 each; 
i -5W: 4-7V to 75V, 48p each. 
Clip to increase 1.5W rating to 3 watts (type 266F) 4p. 

MINIATURE TOGGLE SWITCHES 
2A/250V. DP /DT, 48p. 

MAINLINE AMPLIFIER KITS 
70 watt power amp. module kit, 212-60 nett. Power 
supply kit, £6.00 nett. Matching pre -amp klt, 1-3-S0 nett. 
(Above prices for mono.) Stereo Kit. 2 power amps, pre - 
amp kit, power supply kit and matched controls for 
building your own cabinet, 23840 nett. 

SLIDE 
POTENTIOMETERS 

Robust construction, smooth silent action. 
In values from 4K7 to 1 megohm, linear or 
log, each 26p. Light grey escutchon, 10p. 
Knobs flat, grip type in black /Red /Green /, 
Yellow /Blue /Lt. Grey /Dark Grey or White 
each 59. 

SIEMENS CAPACITORS 
POLYCARBONATE-5% TOLERANCE 

250V. up to 0-1/4F: 100V /DIRE and above 
0.01; 0.012; 0.015; 0 -018; 0-022; 0027; 0.033; 0-047; 
0056 each 8p. 
0.068; 0082; 0.1; 0.12; 0-15 each 4p. 
0.18; 0.22; each Sp. 
027; 0-33; Op: 0.39 79: 0.47 8p:0.56100; 0-6311p: 1µF 18p 

ELECTROLYTIC CAPACITORS (values in µF /V) 
0.47/100; 1/100; 2.2/63; 4-7/35; 10/25; 22/16; 47/10; 
47/25; 100 /10; 22/3 -each 5p. 
10/63; 22/35; 47/35; 100 /16; 100/25; 220/6; 220/10; 
220116; 470/3 each Op. 
47/50; 47/63; 100/35; 470/10 each 7p. 
100/60; 220/35; each 97: !00/63; 470/25 ;100/10 each 10p. 
220/63; 470/35; 1000 /16; each 14p. 
1000/25 -16p: 470/63; 1000/35 each 19p: 2200/25 -30p. 
1000/63; 2,200/35; 4,700 /16 -each 839. 
Tantalum and other capacitors etc. --see latest 1972 
Catalogue -issue No. 6. 

SIEMENS TTL 
INTEGRATED CIRCUITS 
FLHl01 (7400) 20p FLJ121 (7473) 45p 
FL112O1 (7401) 209 FLJ141 (7474) 459 
FLH191 
FLH291 

(7402) 
(7403) 

20p 
20p 

FLJ1 
FLJ131 

51 

FLH221 
(7476) 
(7475) 

45p 
45p 

FLH271 
FLH271 

(7404) 
(7405) 

259 
259 

(7480) 
(7482) 

88p 
879 FL11231 

FLH381 .(7400) 26p FL11241 (7483) 1-32 
FLH391 (7409) 26p FL11341 (7486) SSp 
FLH111 (7410) 20p FLJ161 (7490) 809 
FLH351. (7413) 809 FLJ221 (7491 
FLH121 (7420) 20p AN) 128 
FLH131 (7430) - 20p FLJ171 (7492) 859 
FLH141 (7440) 24p FLJ181 (7493) 80p 
FLL101 (7414) 1.22 FLJ231 (7494) 118 
FLH281 (7442) 1.10 FLJ191 (7495) 87p 
FLH361 (7443) 1.45 P12261 (7496) 1-48 
FLH371 (7444) 1.45 FLJ301 (74100) 1-84 
FLHl51 (7450) 200- FLJ281 (74104) 43p 
FLH161 (7451) 26p FL7271 (74107) 529 
FLH171 (7453) no FLK101 (79121) 480 
FLH181 (7454) ß0P FLJ201 (74190) 180 
FLY101 (7466) 20p FL2211 (74191) 1.80 
FLJ101 (7470) 46p FLJ241 (74192) 1-74 
FLJ111 (7472) 82p FLJ251 (74193) 1-74 

NEWMARKET LINEAR I.Cs 
LTC 7090/14 Dual in line -34p 7090/5, TO5 39p 
LIC 7410/14 Dual in line -40p I 7410/5, TO5 92p 

CARBON TRACK 
POTENTIOMETERS 
long spindles. Double wipers for low noise. 
SINGLE GANG P.20 lin. 100 Q to 2.2510, 12p; Single 
gang log, 47kO to 2.211f 0, 12p; Dual gang linear 
4-71rß to 2.251 0, 429; Dual gang log, 47K 0 to 
2-2M0. 42p; Log /antilog, 10K, 22K. 47K, 151 0 only 
42p, Dual antilog, 10K only, 42p. Any type with 2A 
D.P. mains switch, 129 extra. 
Only decades of 10, 22 & 47 available in ranges quoted. 
DUAL CONCENTRIC in any combination of P.20 
values as above, OOp; with switch, 720. Knobs, paie 24p. 

DISCOUNTS 
10% on orders £5 to £15. 
15% on orders over £15. No discount on items marked 
Nett, Prices subject to aiaeralion without notice. 

Q.E.D. High quality amplifier systems. Built to your 
personal specifications. Enquiries invited. Please quote 
P.W.B. 

ELECTRO.ALUE 

1972 ELECTROVALUE 

CATALOGUE (NO.6) 
Now enlarged to 96 pages plus cover. More items, more 
information, more diagrams then ever. Post tree in U.K. 
-lop. 

POSTAGE AND PACKING 
FREE unless otherwise stated. Handling surcharge 
lop on mail orders under £2. 
Overseas orders: earr. & Insurance charged at cost. 
U.S.A. CUSTOMERS are invited to contact ELECTRO- 
VALUE AMERICA. P.O. Box 27, Swarthmore, 
PA 19081. 
ENQUIRIES FROM TRADE AND OTHER LARGE 
QUANTITY USERS INVITED. 

(Dept. P.W. 872) 28 ST. DUDES ROAD., ENGLEFIELD GREEN, EGHAM, SURREY, TW20 0HB 
Hours: 9 -5.30: Sat. 1 p.m. Tel.: Egham 3603 (STD 0784 -3) Telex 264475 
ELECTROVALUE LTD -AN INDEPENDENT COMPANY SINCE ITS ESTABLISHMENT ORIGINALLY IN 1985 
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HIGH- FIDELITY STEREO p4C / <6-Wk5 
ATTRACTIVE `S 

TEAK OR - * TAI2 AMPLIFIER 
O 

AFRORMOSIA 6 5 6.5 watt in veneered 
VENEERED housing 
CABINETS * GARRARD SP25 MK III Player 

AND PLINTHS I unit on Plinth 
Send S.A.E. for * GOLDRING CS90 Ceramic P.0 

Cartridge with diamond stylus coloured brochure ,( I "' y 
¡ ¡ ¡ ¡u showing 

other mane y ¡' * PAIR OF DORCHESTER 

IIII II 11 

saving offers. r Loudspeaker Units E58.33 Special Total Price 
Or Deposit £8.33 84. 

9 mthly payments 
£6.25 (Total £64.58). Can. £1.25 
Trans. Plastic Cover £3.15 extra. 

Four fully wired units ready to 
`plug in'. * SUPER 30 AMPLIFIER (15 -F 15 
watt) in veneered housing * GARRARD SP25 MK III Turn- 
table on Plinth with cover * GOLDRING G850 Magnetic 
cartridge with diamond stylus * PAIR OF STANWAY II Speaker 
Units 

95 £86. 

Special Total Price ` J 
Carr. £1.50 

Terms: Deposit £11.95 and 9 monthly 
payments £9.37 (Total £96.28). 
* Super 30 Amplifier (15 + 15 watt) 

in veneered housing * Goldring GL69 II Transcription 
Turntable on Plinth as illustrated * Goldring Magnetic P.U. Cartridge. * Pair of Stanway II 

£98.63 

Carr. 
speaker units. o £1.50 
Special Total Price 

Terms: Deposit £13.63 and 9 monthly Matching payments £10.62 (Total £109.21). as recommended for optimum performance. 

PACKAGE AS ABOVE but with 
Garrard 3000 Autochanger and Sono - 
tone 9TA Ceramic Car- E51-20 fridge in lieu of SP25 
and CS90 Carr. LI.25 
Or Deposit £7.45 and 9 monthly 
payments £5.58 (Total £57.67) 
Trans. Plastic cover £3.15 extra. 

`YORK' HIGH -FIDELITY 3 SPEAKER SYSTEM 
* Moderate size only 25 x 14 x lOtn. approx. 
* Response 80- 20,000 c.p.s. COMPLETE KIT223 

Impedance 15 ohms Carr. 65p 
.)t Performance comparable with units costing couaiderably more. 

Conshits of (1)12in. 15 watt Bass unit with cast chassis, Roll rubber cone 
surround for ultra low resonance, and ceramic magnet. (2) 3 -way quarter 
section series cross -over system (3) 8 x Sin. high flux middle range speaker. 
(4) High efficiency tweeter. (5) Appropriate quantity acoustic damping 

i material. (6) Handsome Teak veneered cabinet. (7) Circuit and full instruc- 
tions. Terms: Dep. 24-60 and 9 monthly payments 50.47 (Total 126.88). 
DEMONSTRATIONS AT ALL BRANCHES 

Individual Ganged Controls: Bass, Treble, Volume and Balance. Printed 
circuit construction employing 10 Transistors plus Diodes. Output 
rating I.H.F.M. Frequency range 20-20,000 c.p.s. Bass Control ± I2db. 

Treble Control ± 13db. Selector switch for 
P.U. or Tape /Radio. For loudspeaker out- 
put impedances of 3 to 15 ohms. For 
standard 200 -250v. A.C. mains operation. 
Attractive Black and Silver finished metal 
facia plate and matching control knobs. 

COMPLETE KIT OF PARTS INCLUDING 
FULLY WIRED PRINTED CIRCUIT and 

comprehensive wiring 1I 1.50 Carr. 
diagram and instructions 40p 

Or FACTORY BUILT IN TEAK VENEERED CABINET al Illustrated 114.99 or 
dep. 1220 and 9 monthly payments 1170 (Total 117.50). 

P 

HIGH FIDELITY LOUDSPEAKER UNITS 
Cabinets latest style Satin Teak veneer. Acoustically lined or filled 
amerdo damping. Ported where appropriate. Credit terms available. 
DORCHESTER ( Illustrated) Size 16 x 11 x bin. appr. Range 45 -15,000 
c.p.a. Rating 8.10 watts. Fitted High flux 13 X Sin. to 
Dual Cone speaker. Imp. 3 or 15 ohms. Can. 40p. 
STANWAY i 1 Size 20 x 101 x 9/in. approx. Rating 10 watts. Inc. 19 x Sin. speaker 
with highly flexible cone surround, long throw voice coil and 10,000 line magnet. High 
aim tweeter. Handsome Scandinavian design cabinet. Range 35- 20,000 c.p.s. Imp. 
8 ohms. Givea smooth realistic eound output. See package offers' for £ 17.85 illustration 

R.S.C. TA12 MKIII 6.5 +6.5 WATT STEREO AMPLIFIER 
FULLY TRANSISTORISED, SOLID STATE CONSTRUCTION 
HIGH FIDELITY OUTPUT OF 6.5 WATTS PER CHANNEL 
Designed for optimum performance with any crystal 
or ceramic Gram. P.U. cartridge. Radio tuner, Tape 
recorder etc. * 3 separate switched input eocketa 
on each channel * Separate Bass and Treble controls 
* Slide Switch for mono use * Speaker Output 
3.15 ohms * For 200 -250v. A.C. main` * Frequency 
Response 20. 20,000 c.p.s. -2dB * Harmonic Distor- 
tion 0.3x/ at 1,000 c.p.s. Hum and Noise -70dB * Sensitivities (1) 50mV (2) 400mV 
(3) 1OOmV. Output rating LH.F.M. * Handsome finish Facia plate a Knobs. 
COMPLETE KIT OF PARTS WITH FULL g 15s50Carr. Factory built with 19.50 WIRING DIAGRAMS A INSTRUCTIONS. 40p. 18 milts. guarantee 
Deposit 18 and 9 mthly pymís 1245 (Total 128.35). Or in Teak veneer homing £23 Dep. 13 a 9 mthly payments 1255 (Total 025.95). Send S.A.E. for leaflet. 

AUDIOTRINE HI -FI SPEAKER SYSTEMS 
Consisting of snatched 12ín. 11,000 line 15 Watt 15 ohm 
high quality speaker, cross -over unit and tweeter. Smooth 
response and extended frequency range £5,95 Carr. 
ensure surprisingly realistic reproduction. 30p 
OR SENIOR 15 WATT 
HF126 15,000 LINE SPEAKER 

INCLUDING £6.95 35p 

AUDIOTRINE HIGH FIDELITY SPEAKERS 
Heavy construction. Latest high efficiency ceramic magnets. 
Plasticised Cone surround. "D" indicates Tweeter Cone providing 
extended frequency range up to 15,000 c.p.s. Impedance 3 or 
8.15 ohms. PLEASE STATE CHOICE. 

Exceptional performance at low cost. 
11P608T 8' 10W 1 288 117120D 12' 15W 14.75 
1117102D 10° 10W 48-40 81126 le' 15W 1550 
HF180 12' 15W 1485 8F1280 15' 15W 5590 

FANE 807T HIGH FIDELITY SPEAKER 
A full range Sin. 10 watt unit for excellent sound quality, in suitable 
enclosure. Cast chassis Roll P.V.C. cone surround and long throw voice 
coil to achieve very low fundamental resonance of 30 c.p.e. Tweeter 
cone is fitted to extend high note response. Frequency range 25 Hz to 
15 KHz. Gauss 10,000. Impedance 3 or 8.15 O. 13,855 
PLEASE STATE IMPEDANCE WHEN ORDERING 

HI -FI SPEAKER ENCLOSURES MODERN DESIGN 
Teak veneer finish. Acoustically lined. Sizes approx. Carr. 95p. per ene 
JE8 Size 16 x Il x 9in. 
Pressurised. Gives pleasing 
results with any £5.35 Bin. Hi -Fi speaker. 

SE10 For outstanding results 
with 10in. Hi -Fi 
spkr. Size 24 x 15 £6.74 x 10in., P'td. 

SE8 For optimum perform- 
ance with any Sin. t -F 
Hi -Fi spkr. Size 22 £6.41 
x 15 x 9in. 
SE12 For excellent 
performance with 12in. 
Hi -Fi speaker and tweeter 
Size £7,07 25 x 16 X 104in. 

R.S.C. BATTERY /MAINS CONVERSION UNITS 
TYPE BEL An all -dry battery eliminator. Size 50 X 44 X Sin. 
approx, Completely replaces batteries supplying 1.8v and 90v, 
to battery radio where A.O. mains 200/250v. 50cjs Is available. 
COMP 
W THLDIAGRIAM L3s25 FOR USEED 

READY í3a75 

R.S.C. TA6 6 Watt HI -FI AMPLIFIER 
800.250t AO mains operated. Frequency Response :10. 20,000 c.p.s. I9 
-2dB. Harmonic Distortion 0.3% at 1,000 c.p.s. Separate Bass and . Og ¡ 
Treble lift and out controls. 3 input sockets for Mike, Gram, Radio '' 
or Tape. Input `elector switch. Output for 9.15 ohm spkra. Max. sensitivity 5rnV 
Output rating I.H.F.M. Fully enclosed enamelled case, 90x26 x5 }m. Attractive 
brushed silver finish facto plate 102 x 3 11n. and matching knobs. 
Complete kit of parts with lull wiring diagrams and instructions. 
OR FACTORY BUILT WITH 18 MONTHS' GUARANTEE £I095 

17.75 Cl; 

R.S.C. MkIII SUPER 30 HIGH 
A COMPLETELY NEW DESIGN 
FURTHER IMPROVED iN BOTH 
APPEARANCE and PERFORM- 
ANCE. REPRESENTING VALUE 
FAR HIGHER THAN THE 
PRICES SUGGEST. 

Only high grade components by Carr. 
leading manufacturers. 85p 
COMPLETE KIT OF PARTS 

%V j 33 t guarantee. Dep. £5.75 and 9 monthly 
Or FACTORY BUILT with 12 months 

payments £8.50 (Total £37.25.) 

I 
Or FACTORY BUILT in cabinet as 

4,15 Illustrated. Dep. £7 and 9 monthly z o payments 183.99 (Total £42.91) 
TECHNICAL DETAILS (Applying to each channel where appropriate) 
CONTROLS: PUSH -BUTTON SELECTOR (1) Disc (2) Radio (3) Tape 

(4) Mono L (5) Mono R (6) SPEAKER DIS. (7) Mains on /off. 
Bass. Treble and Balance. Plus Ceramic Mag P.U. Switch. 

FIDELITY STEREO AMPLIFIER 

PRINTED CIRCUITRY 
TWENTY SILICON 
TRANSISTORS. 
FOUR DIODES. 
FOUR RECTIFIERS 

* SATIN SILVER METAL FACIA with black letter- 
ing. Black edged knobs with bright silver centres. * PUSH -BUTTON SELECTOR SWITCHING * NEON INDICATOR * JACK SOCKET FOR HEADPHONES 

* TEAK. SU TABLE 
MODEL 

OR AVENEERED Y MODERN 
SATIN 
PIC 

UP CARTRIDGE CERAMIC or MAGNETIC, 
REGARDLESS OF PRICE. WE RECOMMEND 
USE WITH THE BEST ANCILLARY EQUIP- 
MENT THAT CAN BE AFFORDED. 

OUTPUT: 15 watts R.M.S. (Continuous) into 8 ohms. 
10 watts R.M.S. (Continuous) into 15 ohms. 

HUM L NOISE -75dB Min. Vol. -65dB Full Vol. HARMONIC DISTORTION 
FREQUENCY RESPONSE: -3dB 7Hz to 70kHz 0.1% at 1000 Hz 10 Watts 
TREBLE CONTROL: +16dß to -12d8 at 14kHz 
BASS CONTROL: +17dB to -16dB at 40Hz CROSS TALK -50dB 
SENSITIVITIES: Disc Meg. 2.5 mV. Ceramic 35mV. Radio 120mV. Tape 120mV. 
REAR PANEL SOCKETS ARE FOR 3 PAIRS OF INPUTS (1) P.U. (2) Radio. 
(3) Tape Amp. Plus pair for tape recorder signal take off and 2 pairs for speaker 
connections. 
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50 WATT 
SPEAKER GROUP /DISCO UNITS UNITS ILLUSTRATED 

50 WATT 
SPEAKER 

100 WATT AMPLIFIER 

HEADPHONES 
MICROPHONE 

SEND S.A.E. FOR 

DISCO LEAFLET 
TWIN TURNTABLE 
WITH PRE -AMP 

FAL FG1 /2A Console £6710' 
Carr. £1.25. 
100W Power Amplifier £3180. 
Carr. 50p. 
Pair High Quality Headphones 
Matching Dynamic (Moving 
Coil) Microphone fitted to 
Headphones. £295. 
Pair 50W Speakers black 
resine covered. Sine approx. 

18' x 18' x 8'. £3890. Carr.((s ffI1¡¡tI 17 
TOTAL COST OF 75p. 1..5!i. /[l 
INDIVIDUAL UNITS . 

Terms on Amp Speakers and H /phone/ 
Mike. Deposit £15 and 18 monthly 
payments of £8.94 (Total £8292) 
FM/2 Terms etc., next column 

1 

R.S.C. COLUMN' SPEAKERS IDEAL FOR VOCALISTS 

All types 15 Ohms covered in Realms and Vynair AND PUBLIC ADDRESS 

TYPE C4100 IS ALSO SUITABLE FOR BASS GUITAR OR ELECTRONIC ORGAN 

TYPE C48S 25 -30 WATTS TYPE C412S SO WATTS 
Fitted four 8" high flax 8 watt speakers Fitted four 12" 11,000 line 15 watt 
Overall size approx. 48 X 10 X 

5in.f 17.75 speakers: Overall size approx. 56 >C14 X Sin 
Terme: Dep £8 and 9 monthly Terms: Dep. £4 and 9 monthly pay /21 
payments £2 (Total £21) Carr. 50p. mente £3.37 (Total £34.33) Carr. 75p 

TYPE C4I 00 100 WATTS inc. four 12" 50 watt speakers for conserva- L65 tive rating. Extra heavy construction. Size approx. 58 x 16 x 10" Acoustically 
filled and pressurised. Terme: Dep. £11 and 9 mthly. pyts. £8.75 (Total £71.75). Carr. £1 

R.S.C. A10 30 WATT ULTRA LINEAR 
HI -FI AMPLIFIER Highly sensitive. Push -Pull high 

output, Hum level -70dB. Response 
±2dB 30- 20,000 c /s. All high grade componente. Valves EF86, 

IEF86, ECC83, 807, 807, GZ34. Separate Base and Treble Contrrols. 
l Sensitivity 36 millivolts. For High Impedance microphones. 

For Clubs, Schools, ,Theatres, Dance Halls, Outdoor Functions, 
etc. For Electronic Organ, Guitar, String Rana, etc. Gram, Radio 

or Tape. Two separate inputs with vol. controls permit such as "mike' and Pick -up etc. to be used 
for mixing purposes, 200-250v. 50 cis A.C. maim. For 3 and 15 ohm speakers. Com- 
plate Kit of parte with wiring diagram and instructions. Twin -handled perforated cover L15.75 
£1.90. Or factory built with EL34 output valves and 12 months' guarantee for 619.75 Carr. 65P 

TERMS: Deposit £4 and 9 monthly payments of £2.10 (Total $2290). Send S.A.E. for leaflet. 

R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS 
FULLY GUARANTEED, Impregnated and Interleaved where necessary. 
Primaries 200 -250v. 50c /s. Screened 
MIDGET CLAMPED TYPE 25 X 25 X 21-in. 
250v., 60mA, 8.3v. 2a 99p 
250.0.250v., 60mA 6.3v 2a $1.05 
FULLY SHROUDED UPRIGHT MOUNTING 
250- 0 -250v. 60mA, 6.3v. 2a., 0- 5 -6.3v. 2a. L1.40 
250- 0 -250v. 100mA, 6.3v. 4a., 0.5.6.3v. 2a. $2.90 
300.0 -300v. 100mA, 6.3v. 4a., 0.5 -6.3v. la. $2.20 
300.0.300v. 130mA, 6.3v. 4a. c.t., 6.3v. la. 

For Mallard 510 Amplifier $2.65 
359.8.250v. 100mA, 6.3v. 4a., 0 5 -6.3v. 3a. £2.20 
350.0 -350v. 150mA, 6.3v. 4a., 0- 5 -8.3v. 3a. 52-65 
425- 0 -425v. 200mA, 6.3v. 4a., c.t., 5v. la. 54.95 
425.0.425v. 200mA, 6 .3v. 4a., 6 3v. 3a., 5v. 

3a $5.10 
450.0 -450v. 250mA, 6.3v. 4a., e t., 5v. 3a. 55.50 
TOP SHROUDED DROP -THRO' TYPE 
250- 0.250v. 70mA, 6.3v. 2a., 0 -5.6 3v. 2a. $1.35 
250- 0.250v. 100mA, 6.3v. 3.5a. £1.55 
250- 0 -250v. 100mA, 6.3v. 2a., 6.3v. la. $1.60 
550- 0 -550v. 80mA, 8.3v. la., 0- 5 -6.3v. 2a. $1.65 
250- 0.250v. 100mA, 6.3v. 4a., 0- 5 -6.3v. 3a. £2.20 
300.0 -300v. 100mA, 6.3v. 4a., 0- 5.6.3v. 3a. £2.20 
300- 0 -300v. 130mA, 6.3v. 4a., c.t. 6.3v. la. 

Suitable for Mallard 510 Amplifier $2.80 SELENIUM RECTIFIERS F. W. (Bridged) 
350- 0.350v. 100mA, 6.3v. 4a., 0.5 -6.3v. 3a. $2.20 All 6/12v. D.C. output. Max- A.C. input 18v. 
350- 0 -350v. 150mA, 6.3v. 4a., 0.5.6.3v. 3a. £2.80 la. 26p. 2a. 859. la. 50p. 4a. 65p. ea. SOP. 

CREDIT TERMS AVAILABLE ON PURCHASES OVER E8 (Kits Excepted) 
INTEREST CHARGES REFUNDED ON CREDIT SALES Settled in 3 months 

FILAMENT or TRANSISTOR POWER PACK 
Types 6.3v. 1.5a. 49p; 6.3v. 2a. 54p; 6.3v. la. 76p; 
6.3v. 6a. £1 30; 12v. la. 55p; 12v. la. or 24v. 
1.5a £185:0.9 -18v lta £110; 0- 12.25.42v 2a£1.76.. 
CHARGER TRANSFORMERS 0- 9.15v. lia. 99P ; 

24a. £1.10; 3a.£125; la.£1.46; 6a.£1.65. 8a.5800 
AUTO (Step UP /step DOWN) TRANSFORMERS 
0.110/120v. 200.22e -250v. 50 -80 watts £1.10, 
150 watts, £1.90 250 watts 8875; 500 watts £5.75 
OUTPUT TRANSFORMERS 
Standard. Pentode 5,000 t2 or 7,000 SI to 3 CI 50p 
Push -Pull 8 watts EL84 to 3 Sa or 15 R 88p 
Push -Pull 10 watts 6V6, ECL88 to 3, 5, 8 or 

15 U £1.87 
Push -Pull EL84 to 3 or 15 (110.12 watts £1.35 
Push -Pull Ultra Linear for Mallard 510, etc £2.20 
Push -Pull 15 -18 watts, sectionally wound 

6L6, KT66, etc., for 3 or 15 0 51.99 
Push -Pull 20 watt high quality sectionally 

wound EL34, 6L6, KT86 etc. to 3 or 15 S2 5830 
SMOOTHING CHOKES 150mA, 7 -1011. 250 Sl 
70p; 100mA, 10H, 200 S1 00p; 80mA, 10H, 
350 S1 50p: 60mA, 10H, 400 S1 25p. 

MAL 
F.G.1 /2A DISCO CONSOLE 
Incorporating twin Garrard SP25 
Mk.DI turntables and Ceramic 
Cartridges with diamond stylfi. 
Separate Vol. controls for each 
turntable. Also MONITORING 
FACILITIES, pins Treble and Bass 
Controls. Separate input for `mike' 
with vol. control switch. Black 
Resin covered Cabinet with lid. 

Carr. £1.25 

£67s10 Or Deposit £15 and 
18 monthly pay- 
ments 2256 (Total 679-08) 

FANE ULTRA HIGH POWER LOUDSPEAKERS 
All power ratings are R.M.S. continuous. 2 YEARS' GUARANTEE 

High flux ceramic magnete. All cary. free. 

'POP' 100 'POP' 60 
8"100 Watt 15" 60 Watt 

14,000 gauss 14,000 gauss 
8/150 8/15(2 

L22.95 (12.90 
Dep: £6 and 9 Dep. £8.80 and 9 

mthly payments monthly payments. 
52-20 (Total £25480) i £1.80 (Total £15). 

FOR BASS GUITAR, ELECT. ORGAN. ETC. 

'POP' 50 
12" 50 Watt 
13,000 gauss 
l5ta £10.90 

Dep £2 and 9 
monthly pay- 
ments 51.20 
(Total £12.80) 

PAIR SUITABLE 
ALL PURPOSES 

FANE SPEAKERS 'POP' 25/2 12 in. 25 WATT 
Dual Cone 15 11 (for uses £6.75 Carr. or Dep. £l and 9 mthly 
other than Bass Guitar or free Payments 75p (Total 

Electronic Organ). £775). 

GROUP /DISCO EQUIPMENT PACKAGE OFFERS 
F.A.L. PHASE' 50 ME.IH AMPLIFIER £84.95 PACKAGE PRICE 
PR. FANE POP 25/2 25W L/SPEAKERS £13.50 Carr, 
Terms: Deposit £0.50 and 9 monthly £45 £1 
payments of £4.72 (Total £48.98) 648.45 

F.A.L. PHASE 50 MR.HI AMPLIFIER 
PR. FANE POP 50 L /SPEAKERS 
Terms: Deposit £10 and 9 monthly 
payments of £5.25 (Total £57.25) 
F.A.L. PHASE 60 MB.DI AMPLIFIER 
PAIR. L12/25 25W L/S in cabinets 
Terms: Deposit 510 and 9 monthly 
payments of 25.50 (Total $69.60) 
F.A.L. PHASE 100 AMPLIFIER. 
4 FANE POP 50 L /SPEAKERS 
Terms: Deposit 515.95 and 9 monthly 
payments of 510.50 (Total £110.45) 

534.95 
£21.80 

£58.75 

584.95 
£28.90 
£58.85 

581.95 
£48.60 

£105.56 

PACKAGE PRICE 

£52 `£1 

PACKAGE PRICE 

£54 £12s 

PACKAGE PRICE 

£9995 cas 

HIGH QUALITY LOUDSPEAKER UNITS 
ALL TWO TONE REXINE AND VYNAIR FINISH 
L125 50 WATT Fitted pair of 12" 50 

£33sÚ0 watt high flux speakers for conservative 
rating. Impedance 8 -15 ohms. Carr. £1.50 
Or deposit 5450 and 9 monthly payte. of 5 262. Total £808 
L12/25 12" 25 WATT L1313" x 8" 10 Watt 
10,000 lines 

£11.95 
10,000 lines 3 or 15 

25 
.nG 

15 ohms. ohms. State imped- J Carr. 50P. anon required. Carr 40p 

FAL PHASE 50 MkIIIAMPLIFIER 50W 
Solid state. 4 Separately controlled inputs 
Plus master vol. control. Ind. Bass and Treble 
Controls. Protective circuit to guard against 
damage from accidental shorts. Output for 
Speaker's 3 to 30 ohms. Size 

A17" 
x 7" X 7}. 

200.250v. A.C. mains.Output 50 watts music rating. [34.95 Carr. 
Or deposit £7.25 & 9 monthly payments £8.50. Total 538-75. 75p. 

R.S.C. Branches listed below open all day Hats. 
BRADFORD 10 North Parade (Half -day Wed.). Tel 
BLACKPOOL (Agent) O & C Electro 

227 Church Street 
BIRMINGHAM 30/31 

Tel 021-236 127 (Had -day Wed.). 
DERBY 26 Osmaston Rd., The Spot (Half-day Wed.). 

.ï 
DARLINGTON 18 Priestgate (Half -day Wed.). 

Tel . 68043 

EDINBURGH 101 Lothian Rd. (Half -day Wed.). 
GLASGOW 326 Argyle St. (Half -day Tues.). 

"fel. 248 4158 

HULL 91 Paragon Street (Half -day Thurs.). Tel. 20505. 

LEICESTER 32 High Street (Half -day Thurs.). Tel . 56420 

LEEDS 5-7 County (Mecca) Arcade, Bri agate 
(Half -day Wed.). Tel. 28252 

LIVERPOOL 73 Dale Street (Half -day Wed-). 
Tel. 236 3573 

LONDON 238 Edgware Road; W.2. (Half -day Thurs.). 
Tel. 723 1629 

MANCHESTER 60A Oldham Street, (Half -day Wed.). 
Tel. 236 2778 

MIDDLESBROUGH 106 Newport Rd. (Half-day Wed.). 

NEWCASTLE UPON TYNE 41 Blackett 
ke t 

Street 
ee1.21469 

NOTTINGHAM 19/19A Market Street (Half -day Thurs.). 
Tel: 48068 

SHEFFIELD 13 Exchange Street (Castle Market. Bids.) 
(Half -day Thurs.). Tel. 20716 

SUNDERLAND 5 Market Square Opp. W. H. Smiths 

NOW TWO NEW BRANCHES 
19/19A MARKET STREET 

NOTTINGHAM 
Also 5 Market Square 

SUNDERLAND 
Opening late July 

AND NEW MUCH LARGER PREMISES 
AT 101 LOTHIAN ROAD, EDINBURGH 

1 -FI CENTRES LTD. 

MAIL ORDERS ds EXPORT ENQUIRIES TO:- 
AUDIO HOUSE, HENCONNER LANE, LEEDS, 18. 
Tel: Pudaey (09785) 77681. 
TERMS C.W.O. or C.O.D. No C.O.D. under It 
POSTAGE 25p EXTRA UNDER £2. 80p EXTRA 
OVER £2 OR AS QUOTED. TRADE SUPPLIED. 
S.A.E. PLEASE WITH ENQUIRIES. SUPPLIERS 
TO GOVERNMENT DEPARTMENTS. EDUCATION 
AUTHORITIES, SCHOOLS, HOSPITALS, H.M. 
FORCES ETC. 
MAIL ORDERS MUST NOT BE SENT TO SHOPS 

RSC BASS -REGENT 
50 WATT AMPLIFIER 
A powerful high quality all- purpose 
unit for lead, rhythm, bass guitar, 
vocalists, gram, radio, tape. Peak 
Output rating. Loudspeaker unit 
optional horizontal or vertical 
mounting. * Two extra heavy duty 12ín. Loudspeakers. * Four Jack inputs and two Volume 
Controls for instant use of up to four pick -ups 
or "mikes ". Bass and Treble controls. 
Credit Terme: Deposit Send 
816 & 9 monthly S.A.E. 
pyts of £6.08 Carr. ° for 
(Total 572721 £150 leaflet. 

RSC GP30 HI -FI AMPLIFIER 
For Guitar, Vocal or 
Instrumental Group. 

A 4 input, 2 vol. control Hi -Fi 30 watt unit 
with Separate Base and Treble controle. 
Current valves. Peak output rating. Strong 
Rexne covered cabinet with handles. 
Attractive black /gold P.V.C. facia. Neon 
indicator. For 200.250v. A.C. mains. For 3 ffffffff fffnfff ssC 

or 15 ohm speakers. Send S.A.E. for leaflet. 

£ZYsV0 Terme: Deposit 5480 and 9 monthly pay - GG u 8 p 
mente of 52.80 (Total £25.001. 
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ALMOST UNBELIEVABLE! Think of the year 1984 and what 
might be produced then -now get the fantastic ASTRAD 
17 and SEE for yourself that the incredible Russians have 
done it all NOW! It's the radio perfectionist's dream 
come true! THIS ONE SUPERSEDES ALL EARLIER 
MODELS! It will probably make your present radio seem 
like a "crystal set "! Complete with optional battery eliminator 
for both battery and mains use! Wer'e almost giving them away 
at only £2075 -a mere fraction of even today's Russian miracle 
price! We challenge you to compare performance and value 
with that of £80 radios! You can't lose, we'll refund instantly 
if you are not astounded! Elegant black and chrome finish 
facia, set in fabulous Cabinet built case- constructed of 
fine Russian hardwood in beautiful Teak Veneer finish - prevents vibration, ensures purer and sweeter tone than ever: 
Volume controlled from a whisper to a roar that would fill a hall! 
Much wider band spread, for absolute "pin- point" station 
selection! Plus "MAGIC EYE" tuning level indicator for 
ultra perfect tuning sensitivity! Yes, the Russians have surpassed 
themselves, proving again their fantastic ability in the field of 
electronics and brilliantly reflecting their advanced micro -circuitry 
techniques in the field of spaceship and satellite communications. 
Yes, EVERY WAVEBAND instantly at your fingertips including 
Standard Long, Medium, Short and Ultra Short Waves 
to cover the four corners of the earth 24 hours a day, in- 
cluding all normal transmissions, VHF, AM, FM, MW, 
LW, USW, plus local and new stations not yet operational 
and messages from all over the world! Expensive TURRET 
TUNER side control waveband selection unit (as used on ex- 
pensive T.V.'s!). Every waveband clicks into position giving 
incredible ease of station tuning! Genuine push -pull output' 
ON /OFF volume and separate Treble and Bass tone controls for 
utter perfection of reproduction and tone! Press -button dial 
illumination! Take it anywhere -runs economically on standard 
batteries (obtainable everywhere) or direct through battery 
eliminator from 220(240v AC mains supply. Internal ferrite rod 
aerial plus built -in "rotatable" telescopic aerial extending to 
39ins anorak. It's also a fabulous CAR RADIO. Can also be 
used through extension amplifier, tape recorder or public 
address system. SIZE 14ins x 10 #ins x 44-ins overall approx. 
Magnificently designed, made to give years of perfect service. 
(U.K. service facilities and spares available for years and years to come, if ever necessary:). With WRITTEN 
GUARANTEE manual with simple operating instructions and circuit diagram. ONLY £20.75 (with mains) 
battery eliminator £I 48 extra). BOX, POST, ETC. 50p. *BUT WAIT, for only 55p extra you get the 
sensational "COMPUTERISED" WORLD TUNING GUIDE (it enables you to time pinpoint and W ( Y P P 
get transmissions the whole world over -even a child can do it in a flash -it even lets you know when to 
tune into the U.K. when abroad. NO GUESSING! NO MESSING!) PLUS Standard 'Ionglife' batteries 
PLUS ultra sensitive earphone for personal listening. (Sorry -We caneo change these new radios 
fnr any earlier model purchased.! HURRY! Send mdv' or call at either store. It's a chance of a lifetime that 

nobody can afford to miss 

'NV TH IS YEARS flE_VI 

4k60 RUSSIAN MIRACLE COMPUTERISED'? 

RTABLE RADIO& 
MMUNICATION 

RECEIVER 

TRANSI I5JI 

WAVEBANDS: D 
STANDARD LONGand MEQIL 

pus 5 SHORT WAVEBANDS 
Hus ULTRA SHORT WAVES' 

(V.H.F.AMWUSW) 

AND DIODES! 

WECOONDN' EVER MIKE 
NM FOR UM PRICE ! 

ad POST 
mpti 
MAINS /BATTERY 
ELIMINATOR £1.48 extra 
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with £80 
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f/RsrT/,I *NOWAV (PO/ 
WÓRousCO 
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NST NrRECEoUIof, 
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RK' 
transmissions T EINq RANI to es the world over! 
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431-Taira 
CAR STEREO 

PLAYE hKR 

l$ MATCHED SPEAKERS 
FOR ONLY £1.25 EACH! Flus 

pLl CONNECaInd WINGS! 

FANTASTIC "BANK BUSTING" OFFER! ASTRONOMICAL RE- 
DUCTION! Frustrated import order must be turned into cash! Brand 
New, from first -class makers -we must not mention name. Absolutely the 
ultimate in luxury car equipment. The sort of offer that you only dream about, 
but THIS is true! Yes, for the incredible price of LI2-97 carr. etc. 33p you 
can have this magnificent complete 8 -track Stereo Player. Beautifully made -so 
compact, overall size 6;in. x 6 }in. x 2 }in. approx. for easy mounting in any car, 
boat or truck -or even in the home. (Runs off 12V, battery.) lust 'slap -in' your 
favourite recordings (obtainable everywhere) and you get hours of continuous 
playing and experience rich true -fidelity stereo sound! Autoplay, automatic 
track -changer, plus manual programme selector. Separate thumbwheel volume 
and treble/bass tone controls, sliding balance control. Outstanding 80- 10,000 c/s 
frequency response! Circuit --IOTr OTL system! Playback system -8 track, 
4 channels! Speaker impedance -4-8 ohms each channel! Output power -5 watts 
(2.5 watts per channel), plus all leads, connections, fitments, etc. Designed for 
fast, easy mounting. Complete with simple instructions & WRITTEN GUARAN- 
TEE. BUT WAIT! For only £2.50 extra (£1 -25 each) you get the option to buy 
TWO SUPERB COMPACT MATCHED SPEAKERS -each 44in. diam. 
approx. -to give you a COMPLETE MAGNIFICENT 8 TRACK CAR 
STEREO SYSTEM! Everything for £15.47 carr. 33p. (SAVING YOU £24.50), 
but please hurry! We don't want to disappoint a single reader! Refund guarantee 

NEWUSSOLIDSTATE 

BATTERY /MAINS AC 

Combined 
V.N.F AMIFM 
RADIO and 
CASSETTE 

TAPE RECORDER %, 

& PLAYER 
OUR tio75 C32 /CE ffl- 

This equipment's got 

EVERYTHING! 

WITH REMOTE 
CONTROL MICROPHONE 

Shopertunities 'thunder' ahead with an offer that's FANTASTIC (even 
by our standards!) We've snapped up 500 magnificent machines. Latest sensation 
in the world of sound! First -class makers! Fabulous VHF, AM /FM Radio 
AND Cassette Tape Recorder & Player combined and it also runs off 
standard batteries or mains. (Simply plug in the 220/240v. AC lint cord. 
Record and play back anything, anywhere! Even tape direct from the Radio 
as you listen) RECOMMENDED RETAIL PRICE GENUINELY L44! 
WE OFFER AT ALMOST HALF PRICE! Wonderful features: * Press - 
button KeyboardjControl Panel or latest MASTER SWITCH CONTROL! * "MAGIC EYE" Visual Battery check /recording level indicator or built -in automatic Leveller! * Separate ON/OFF and HI -LO volume 
controls! * Heavy duty built -in speaker! * Earphone (for personal listening 
or "monitoring") and extension speaker sockets! * Remote control 
microphone! * Built -in swivel telescopic extension aerial (24in. approx)! 
Magnificently made case with carry handle. (DESIGNS VARY SLIGHT- 
LY.) Takes standard 30, 60, 90 or 120- minute Philips Cassette Tapes obtainable 
everywhere. The amazing built -in full circuit VHF, AM /FM Radio gives 
you superb clarity of cone, incredible station selection. Unique rotating Station 
Selector Dial -get all local city and regional stations in every part of the country 
plus B.B.C. National, VHF. Picks up dozens of foreign stations. Fabulous in 
your car! You could pay E E £'s more for a Car Radio or Car Cassette player 
ALONE! £2375, CARR, ETC. 35p. Complete with simple instructions, 
remote control microphone with on /off switch and microphone stand. WITH WRITTEN GUARANTEE. Send today or call at either store. 
BONUS OFFER: Batteries and Cassette Tape 25p extra if required. 

SHOPERTUNITIES LTD. 
Dept. WP /21, 164 UXBRIDGE RD., LONDON, WI2 8A62 
(Thurs. I, Fri. 7) (facing Shepherd's Bush Green). Also 37 High Holborn, 
London W.C.I (Thursday 7 p.m.). Both Mon. to Sat. 9 a.m. -6 p.m. 
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Hope for VHF 
IF we are honest, the VHF (Band II) services have 

largely been a failure. It is 17 years since these trans- 
missions started but even now the number of people 
listening to them compared to the AM stations is very 
small. We have tried to get hold of some figures to prove 
the point but they do not seem to exist. Most informed 
sources tend towards a figure of less than 10 per cent. 
We don't blame the BBC for this; they have given plenty 
of information on the availability of the service but they 
(quite rightly) cannot force people to change over. 

The main reason for this failure must be that until 
recently there have been no extra services on VHF, a 

situation rather different from that elsewhere, in Europe 
and the United States, where additional programmes have 
been available on this band for several years. 

There is hope however. Recently the Sound Broad- 
casting Bill was given the Royal Assent and within about 
a year the first commercial stations will take to the air. 
Plans on frequencies etc. have yet to be finalised but it 
would seem that both medium waves and VHF will be 

used during daylight while transmissions after dark will 
be confined to VHF. This situation could bring about a 

listening revolution; people will have reason to change 
the waveband switch to VHF and it will not be long before 
they become convinced that the reception is better. If this 
does happen, everyone will gain. The set makers will be 
well pleased, the BBC local stations will have a much 
higher potential audience and the BBC networks will be 
able to justify an expansion of stereo transmissions, 
something which is difficult now with so few taking advan- 
tage of the service. It will be the listeners however that 
have the most to gain. 

It will be a very long time before the medium waves 
become redundant, in fact they will probably continue 
indefinitely, even if all domestic services are duplicated 
on VHF, but we can foresee a swing away from AM and 
this must be welcomed. 

We must remember however that the introduction of 
the BBC local stations was predicted as being the saviour 
of this band, a hope that has only been realised to a small 
extent. The number of people who have even heard of the 
existence of these stations seems to be small, largely due 
to the tiny budgets available to these stations for publicity. 
The commercial operators on the other hand will have a 

vested interest in popularising this band if they are con- 
fined to it for part of their transmission time. We can 
only hope that they will succeed. 

W. N. STEVENS -Editor 
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NEWS... NEWS... NEWS... 
Partridge add to their range 

Partridge EIectronics Ltd. of 
Broadstairs in addition to their 
brand new range of "Joystick" 
and "Joymatch" export aerial 
equipment; have introduced a 
range of novel very reasonably 
priced items they describe as "The 
Partridge Budget Line." These 
items illustrated from left to 
right are: (1) Versatile transmit 
or receive ATU kit; (2) Assembled 
kit; (3) Indoor artificial earth; 
(4) Complete aerial system com- 
prising aerial and ATU. 

Not illustrated is the new 
"Joystick" VFA which measures 
7ft. bin. assembled (or 2.28m for 
E.E.C. area readers). 

Mini toggles 
A new range of low cost miniature 
toggle switches, the 5500 series is 
now available ex -stock from Guest 
International Limited. 

Utilizing 6m.m. threaded bush 
fixing, they are supplied in single 
or double pole versions. The stan- 
dard version offers a changeover 
action, but both types can be sup- 
plied in momentary switch and 
centre off versions. 

The switches are rated at 250V 
a.c. at 2A and have solid silver 
contacts terminating in solder 
tags. 

Coloured plastic hoods are avail- 
able which snap over the tapered 
dolly thus providing effective 
coding. For further information 
contact Mr. E. S. Tingay, Man- 
ager, Industrial Components Divi- 
sion, Guest International Limited, 
Nicholas House, Brigstock Road, 
Thornton Heath, Surrey. 

The mini toggle switches 
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Grinder 
Peter Kwasny GmbH &' Co., of 
West Germany market a small 
battery -operated grinder which 
has many applications in the home 
constructor field of radio /elec- 
tronics. It is ideal for example, 
for smoothing off holes that have 
been drilled in chassis and really 
comes into its own when cabinets 
have to be drilled or a nice finish 
has to be put on a unit and rough 
edges smoothed down. 

The carborundum tip cuts 
metals, plastics or wood and runs 
at 11,000r.p.m. A toggle switch is 
provided to switch the unit on and 
off and power supply is 6 -12V. 
The sole UK agents are TIS Pro- 
ducts Limited, 39 St. James's 
Street, London, S.W.1, and the 
price of the unit is £2.50. 

PARS rally 
Preston Amateur Radio Society 
Mobile Rally will be held on 
Sunday, August 27th at Kimber- 
ley Barracks, Deepdale Road, 
Preston, from 12 noon to 5 p.m. 

Talk in stations on 160 metres 
and 2 metres. Ample parking, 
refreshments add bar. Further 
details from G. W. Earnshaw, 
G3ZXC, 12 Withy Parade, Ful- 
wood, Preston. 

Screwdrivers 
Wittekind screwdrivers have 
chrome vanadium in their blades 
and the Standard range has fluted 
plastic handles. The Top Ten 
range has a unique three -sided 
handle design which gives even 
better turning power while each 
face is textured to improve the 
grip even more. Wittekind screw- 
drivers are distributed in the UK 
by: L. J. Hydleman & Co. Ltd., 
197/215 Lyham Road, London, 
SW2 5PZ. 



Seminar of 1972 
Texas Instruments Ltd. pre- 

sented "The Seminar of 1972" 
on June 6th, 7th and 8th, at the 
Talk of The Town. The .pro- 
gramme was specifically chosen 
to meet the needs of design 
engineers working on original 
equipment. 

The themes discussed were: 
New Digital and Linear Bipolar 
LC.'s, M.O.S., Audio and Con- 
sumer Design Techniques, Power 
Control and Opto Electronics. 

A Seminar Slide Book was 
given to everyone attending the 
day's presentation. This contained 
a reproduction of all relevant 
slides, together with a compre- 
hensive data pack containing a 
selection of collateral material 
to support the day's presentation. 

A new feature for this year's 
Seminar was a specially pre- 
pared text book worth £5. Its 
contents are relevant to the pre- 
sentations, and it is intended as 
supplementary reading to the 
day's Seminar. 

The Text Book plus the four 
course lunch, plus a full day's 
presentation was all covered 
by an inclusive charge of £8.50 
per delegate. 

"The Seminar of 1972" was a 
comprehensive applications cover- 
age of tomorrow's semiconductor 
products. It provided a useful 
day's education for delegates, and 
equipped them with knowledge, 
which they can apply to the 
design of end equipment that 
will be marketable throughout the 
world. 

Texan 204-20 Amplifier 
for the home constructor 
designed by Richard Mann 
featured in Practical Wireless 
May/June/July 1972 ' 

The "Texan" Amplifier display on view at the Seminar. 

Bi -Pak components 
Bi -Pak have opened their first 
electrical component and Hi -Fi 
supermarket at 18 Baldock Street, 
Ware, Herts (continuation of 
Ware High Street). 

In addition to their Mail Order 
lines there is a vast selection of 
Hi -Fi equipment, transistor radios, 
cassette and tape recorders, car 
radios, record playing decks, loud- 
speakers and enclosures, cart- 
ridges and stylus, etc., electronic 
equipment and accessories. 

Customers are also able to hear 
the popular System 12 Stereo kit 
which is on display. 

The shop is trading under the 
name of `BI -PAK Components" 
and is open 9.15 a.m. -6 p.m. Tues- 
days to Saturdays with late night 
shopping till 8 p.m. on Fridays. 
Telephone: Ware 61593. 

Use anywhere 
soldering instrument 
Adcola have introduced a light- 
weight thermally controlled 
soldering iron operating from a 
standard car battery. 

The new model is an addition 
to the Invader range of mains 
operated soldering instruments 
mentioned in NEWS ... last year, 
and features a simple plug -in 
element which can be replaced 
in 90 seconds. 

Two models are available with 
soldering bit diameters of 316in 

and 14in, rated at 23 and 27 watts 
respectively to provide an operat- 
ing bit temperature of 360 °C. 

Crocodile clips are provided at 
the end of 12ft. of p.v.c. cable- 
impervious to oil, grease and 
water -for connection to the bat- 
tery terminals. The tool is sup- 
plied with a fire-resistant tubular 
sleeve which fits over the element 
and bit. This allows the user to 
safely replace the soldering in- 
strument in a tool box after use 
without having to wait for the tip 
to cool -the sleeve also protects 
the element in transit. 

The Invader 316in. diameter bit 
model BL 646 retails at £2.37 and 
the larger model BL 1076 for 
£2.47. Both are available with a 
red or blue handle. A wide range 
of standard copper and iron 
plated long -life bits are also .avail- 
able. 
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top band 

E G. RAYER G3OGR 
THIS converter may be used with a valve or 

transistor receiver, bringing the 1800kHz to 
2000kHz amateur "Top Band" range into the 

600kHz to 800kHz section of the receiver's medium 
wave band. Actual frequency coverage extends some- 
what outside the 1.8- 2.0MHz range. 

Conversion is by means of an oscillator working at 
about 2.6MHz, the oscillator being h.f. of the signal 
frequency. As an example; to receive a signal on 
1800kHz, the converter output is 2600 -1800, or 
800kHz, while to receive a signal on 2000kHz, the 
converter output is 2600- 2000kHz, or 600 kHz. The 
receiver thus functions as a tunable i.f. amplifier, 
covering 1800- 2000kHz when tuned from 800- 600kHz. 
It will be noted that the new frequency range is 
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inverted, the high frequency end of this band coming 
towards the low frequency end of the receiver's 
medium wave range. 

Circuit 
This is shown in Fig.l. When the 3 -pole switch is in 

the "off" position SiA and S1C take the aerial 
connection directly to the receiver, which then works 
in the usual manner. When the switch is "on" S1B 
connects the 9V battery supply and signals pass 
through the converter. 

Trl, an OC170, is the r.f. amplifier, the aerial circuit 
being peaked up by the panel trimmer VC1. Output 
from this stage passes to L2, trimmed by VC2, which 
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Fig. 1. Circuit of the complete converter 
using a tuneable oscillator. 
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'4Fig. 2. Layout of the tuneable version of 
the converter. Tuning capacitor VC3 and 
associated components are not required 
in the crystal controlled version, shown in 
heading photograph. 

if General view of completed converter 
based on Fig. I and 2. 

forms the input circuit of the f.e.t. mixer Tr2, a 
2N5459. 

Tr3, an 0C170, is the 2.6MHz oscillator, coil L3 
having a fixed capacitor C10 in parallel together 
with the trimmer VC3. Mixer injection is via C4, 
while the output to the receiver is by means of a 
screened lead. 

Crystal Control 
The oscillator stage Tr3 in Fig. 1 may be replaced 

by a crystal controlled oscillator, as described later. 
In this case, VC3 and some other items here will not 
be required, as this part of the circuit conforms to 
Fig. 3. 

Construction 
The converter is completely screened in a 6 X 4 

X 2in. aluminium box made from two 6 X 2in. univer- 
sal chassis members, two 4X2in. members and two 
6 X 4in. flat plates secured with self- tapping screws. 

Holes for capacitors, switch and coils are punched 
as in Fig. 2. The can in which L2 is supplied is used 
as a screen by securing the lid under the bush of L2. 
Drill holes clear of the threaded portion of the lid, 
for the leads from pins 1, 6 and 8. 

A piece of 11sin. paxolin about 514in. X 334in. is cut 
and fixed inside the flanged members by countersunk 
6BA bolts through the flanges and paxolin. Place 
washers between the flanges and paxolin, to give 
about 3isin. clearance for wires which will be under 
the paxolin. If this is not done, it will be impossible 
to fix the bottom 6 X 4in. plate in position. Secure 6BA 
tags under the bolts near VC1 and the switch, for 
earth return connections. 

It is easier to wire the converter with only the 
front 6 X 2in. and side 4 X 2in. members in place. 
After testing, bolt on the back 6 X 2in. member, and 
fix top and bottom 6 X 4in. plates. 

L3 is mounted on a small bracket cut from scrap 
metal but leads should be soldered to its pins before 
actually fixing it. 

Wiring 
Resistors and other components are fixed to the 

paxolin board by drilling small holes and putting the 
wire ends through them, Fig. 2. 

Coil pins should be scraped or cleaned with abra- 
sive paper before soldering, since undue heating will 
soften the material in which the pins are moulded. 

(Because of the ease with which the coils can be 
damaged by excessive heat applied to the pins it is 
suggested that constructors may wish to use a valve - 
holder for each coil. Wire the valveholders in such 
a way that they can be pushed on to their respective 
coils, keeping the leads as short as possible.-Ed.) 

When wiring L2, leave an insulated wire projecting 
from pin 9. 

Drill a hole in the centre of the screening can and 
also cut off some of the threaded section, so that when 
the can is screwed on it does not cut into the leads 
from pins 6 and 8. The can is then screwed on, with 
the lead through the hole, the collector lead of Trl 
being soldered to the lead. Note that C3 is across pins 
1 and 8, inside the can. 

A 3- socket transistor holder is used for Tr2 and 
this can be cemented in position, or held with stout 
leads through the paxolin. 

Check that switch connections are correct. In the 
"off" position the converter is not in use. With the 
switch "on" SiA takes the aerial to 8 on Ll, S1B 
connects the battery positive, and S1C connects the 
receiver to C5. 

The aerial socket fitted is a miniature item for a 
small jack plug, outer going to chassis, and inner to 
SiA. The output lead employed was small co -axial 
cable with the outer soldered to a tag bolted to the 
chassis and the inner conductor running to S1C. This 
was to suit associated equipment. There is adequate 
space for ordinary co -axial connectors or sockets, for 
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Resistors: 
R1 3.3kS1 R5 22kS2 R9 1kS2 
R2 15kS2 R6 33kS2 R10: 3.9k52 
R3 1kS2 R7 2-7kfà 
R4 39k52 R8 fOkSl Art $W 10% 

Capacitors: 
Cl 0-01¡4F disc ceramic- C6 001,uF disc Ceramic 
C2 0<01/4F C7 0^01,uF ` 
C3 0.01¡2F , C8 001µF ï, 
C4 5pF SM CO 0.01,oF 
C5 140pF SM C10 150pF SM 
VC1-2'50pF variable (Jackson C804) 
VC3 15pF variable ( ;, ) 

Semiconductors: 
1"r1 OC170 Tr2 2N5459 Tr3 0C170 

Miscellaneous: 
Lt, Range 2, Blue. L2, Range 2, Yellow. L3, Range 
3, Red, all miniature, transistor (Denco). Case, 
Universal Chassis members, 6 x 2dri. flanged 
(2), 4 k 2in. flanged (2), 6 x 4in. flat plates (2) (Home 
Radio). Transistor holder, for 2N5459. 3-pole 2-way 
rotary switch. Screened lead, knObs, aerial socket. 

Crystal Oscillator: (Fig. 3) 
R7 27kIâ R8 27k0 R9 3300 
C7 270 SM ' C8 470pF SM C0 ̀ '0-01,aF disc -: 
Tr3 2N706 U See text 
Crystal : 2600kHz and holder, see text 

both input and output purposes, if preferred. 
An elastic band through holes in the paxolin holds 

the internal battery. The internal battery supply 
allows the converter to be connected to a car radio 
in a vehicle having either positive or negative earth. 

Alignment 
If the converter is used with a portable or table 

transistor receiver, run a reasonably short screened 
lead to the aerial input socket of the receiver, the 
co -axial outer conductor going to the receiver earth 
or chassis in the usual way. This can also be done 
with mains receivers where the receiver chassis is 
earthed and isolated from the mains. The converter 
must not be used with any acldc type receiver having 
a live chassis. 

Plug in Tr2, making sure the lead -out wires are 
in the correct sockets. Adjust Ll and L2 so that 
about 15 threads of the adjusting screw protrude. 
L3 has about 10 threads protruding. 

Tune in any Top -Band signal with the receiver 
tuning around 700kHz. Place VC1, VC2 and VC3 
about half closed and rotate the cores of Ll and L2 
for best volume. The core of L3 can be moved to 
alter coverage, if necessary, and then locked with 
a nut. It should be found that VC1 and VC2 peak 
up signals throughout the band; if not, adjust Ll 
and L2 cores for suitable coverage. In the event of 
a wanted Top -Band signal falling on the frequency 
of a medium wave signal thus causing interference, 
alter VC3 and re -tune the receiver. VC3 also acts 
as a fine tuner if the receiver is not equipped with 
a suitably slow tuning drive or dial. 

Alternative Crystal Control 
The LC oscillator tuned circuit L3 with C10 and 

VC3 can be replaced by a crystal controlled oscillator 
stage with a frequency of about 2600kHz. The circuit 
for this is shown in Fig. 3 and the layout in Fig. 4. 

Crystal control gives much greater oscillator 
stability and Top Band frequency readings trans- 
ferred to the receiver m.w. scale will remain un- 
changed, which can be useful for logging and tuning 
purposes. On the other hand, it is impossible to shift 
the m.w. tuning point in the manner previously des- 
cribed, in order to dodge m.w. interference. So 
crystal control is only suitable when the receiver is 
not subject to m.w. breakthrough. 

Fig. 3. Modified oscillator circuit for crystal control. 
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Fig. 4. Layout of components around oscillator inductor 
L3, when using circuit of Fig. 3. 

* components list 

L3 can be that used for the circuit in Fig. 1, or any 
similar inductor which can be adjusted to about the 
crystal frequency by moving its core. Set the core 
so that the oscillator starts immediately when the 
converter is switched on. 

Aerials 
If no Top Band aerial is available a long outdoor 

wire will give good general results. Some 50 to 150ft 
of wire would do well. Bends in the run of the 



aerial will not matter too much, if they cannot be 
avoided, but the wire should not turn back on 
itself. 

Various resonant and other aerials are used by 
Top -Band enthusiasts which can greatly increase 
signal strength. If a very short aerial is used, it 
should be brought to resonance by a tuner. 

Connecting a reasonably effective earth can also 
greatly increase the strength of Top -Band signals. 

If there is particularly troublesome interference 
from a m.w. transmission breaking through, this 
can be reduced with a wavetrap. 

Tuning 
With a receiver such as a car radio or older type 

of domestic receiver intended for use with an 
external aerial, there is very little pick -up of medium 
wave transmissions in the 600- 800kHz sector when 
the aerial is disconnected or the converter in use. 
It is then only necessary to peak signals with VC1 
and VC2 on the converter and tune the receiver 
through the 600- 800kHz range. 

With other receivers, and particularly portables 
with ferrite rod aerials, there is considerable pick -up 
of medium wave transmissions, so that a number of 
broadcast stations will be heard in the 600- 800kHz 
range. As it is scarcely practicable to eliminate this, 

Underside view of modified converter. 

interference to reception in the 1.8- 2.0MHz range 
is avoided by means of the small trimmer VC3, which 
allows the converter oscillator frequency to be 
shifted a little, so that if necessary a wanted Top 
Band signal can be moved off the channel occupied 
by a broadcast station in the m.w. range. With the 
aid of VC3 it was found practicable to use the con- 
verter with a portable receiver having an internal 
ferrite rod aerial, and provision for connecting an 
external aerial, and to obtain Top Band signals with- 
out m.w. broadcast interference. 

VC1 and VC2 were each 50pF, but on test it was 
apparent that 25pF capacitors would be adequate. 
A pre -set, adjusted when first testing the converter, 
may be used instead of VC2, but with a slight falling 
off of results towards the extreme ends of the band. 
VC3 could also be omitted if the receiver does not 
give troublesome break- through of medium wave 
signals. VC1 is better retained as a panel control, to 
allow peaking up L1 with any aerial. 

stiV;,s;,,;s -°.:, 
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cALCULATORS have been in existence for quite 

some time. Probably the earliest was a hand 
which gave a crude visual indication. The left 

hand fingers were worth one, going from one to five. 
From five to ten individual numbers were recognised 
by a bent finger. Once ten was reached, a finger on 
the other hand was raised. The abacus came with 
its beads enabling counting to be carried out with 
comparative ease. Most modern day school children 
have used a slide rule. These can be bought for less 
than £1 and offer quick means of making a calcu- 
lation. Accuracy is often not very good, but is 
usually near enough for most practical purposes. 

In this modern technological age even the slide 
rule is considered by many to be crude, and elec- 
tronic calculators are beginning to move in. Simple 
machines which add, subtract, divide and multiply 
are readily available, some for less than £50. 

Beauty of the electronic slide rule or calculator 
is that it is accurate and very easy to read. It is only 
a matter of pressing clearly labelled push buttons 
for the simple operations. The answer is clearly 
readable from illuminated digital readouts. 

An electronic calculator which aroused a great 
deal of interest when it was launched recently, is the 
HP -35. This unit fits snugly into the palm of your 
hand, weighs only nine ounces and gives a readout 
from quite complex functions in less than 0.5 second. 
The display goes to ten digits, so accuracy is excel- 
lent. Some 30,000 transistors are employed in the 
m.o.s. chips which are manufactured using ion 
implantation. Besides adding, subtracting, multiply- 
ing and dividing, the unit also handles square roots 
plus a whole range of trigonometrical functions such 
as Sin x, Cos x, Tan x, Arc sin x, Arc cos x, and Arc 
tan x. Logarithmic functions include Logio x, Loge 
and ex. Other functions are xg, 1 /x, data storage and 
positioning keys. 

The calculating range covers 10-99 to 1099 which is 
equal to 200 decades. If any improper operations are 
involved, such as the square root of a negative 
number, a light will flash. Readouts are l.e.d's, which 
save power compared to other readout systems, and 
the unit also has a memory which will remember a 
figure for you and display it as and when you call 
it up on the readout. 

Just in case you are a hardened cynic and reckon 
you could back your conventional slide rule against 
this device, try working out a square root. The HP -35 
takes 110 milliseconds to do this -to ten digit 
accuracy toa. Of course, logarithmic and exponential 
functions are more difficult and the HP -35 takes a 
full 200 milliseconds before displaying these answers. 
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PART 1 

INTEREST in mobile radio has never been greater. 
Recently a boost to car radio ownership was 
given when the radio licence fee was abolished. 

This had been a damper for some time, and the 
requirement for a separate licence for the car radio 
resulted in many technical dodges. The simplest was 
the provision of a car aerial socket on the ordinary 
transistor radio, but in most cases it proved unsatis- 
factory for one reason or another. Next, came the 
car -portable, which was a cradle fixed in the usual 
dashboard position into which a detachable tran- 
sistor radio could be slid. A set of contacts in the 
cradle and the radio automatically connected an 
external speaker, car aerial and in some cases the 
car battery to save the internal ones. Although 
widely used these actually were illegal from the point 
of view of operating without a licence because the 
criterion was not detachability, but whether the 
radio was run from the car battery. 

All this is over now of course, and we can go 
ahead with a proper installation without considera- 
tion of how to save the licence fee. The large num- 
ber of radios currently offered by the makers is 
proof that large numbers are doing just that, and 
the car- portable which had many problems of its 
own, is now dying a natural death. 

The four main operations in installing a car radio 
are: mounting the radio; mounting the loudspeaker; 
fitting the aerial, and making the electrical con- 
nections including interference suppression. 

Mounting the radio 
In the days of valve radios, mounting was always 

a problem due to the bulk and the weight. Often 
the power unit consisting of the vibrator to turn 
the car - battery d.c. voltage into a.c., and the step - 
up transformer together with the output stage were 
contained within a separate case. This helped with 
space and mounting problems for the radio, but of 
course room had to be found for the power unit. 

Modern transistorised car radios are small, com- 
pact and light thus greatly facilitating mounting. 
The weight of the earlier models meant that one or 
two securing struts had to be bolted between the 
back of the radio and some point behind the dash- 
board of the car. These were extremely difficult to 
fit in many cars, and just as bad to remove if the 
radio needed repair. It usually meant lying in some 
unbelievable positions, and getting entangled with 
gear levers and handbrakes. Nowadays, the radio 
can be fixed only by a pair of brackets on either 
side, and although these are not always easy to 
secure, generally things are much easier. 
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In most cars there is a blank plate on the instru- 
ment panel which can be removed to reveal the 
space to accommodate the radio. Incidentally when 
removing this plate make sure it is kept safely 
because you may want to remove the radio if ever 
you change cars. In the aperture will be found, with 
many models, brackets already fitted as part of the 
car body. Many have four brackets, one pair at the 
rear and a pair near the front of the radio, however 
it is not always necessary to secure the back as 
mentioned before. It may, though, be desirable as 
a thief -deterrent to do so. The brackets have slotted 
holes and can be bent to suit different sized radios. 

The fixing bolts usually have plain hexagonal 
heads, and where access may be rather limited a 
selection of spanners, box and ring, may be needed 
to reach the bolts. Sometimes the brackets may be 
too far from the fixing holes in the radio, and a 
metal mounting -strut may have to be used. These 
are usually supplied as part of the mounting kit 
with the radio. 

The finishing touches 
To finish off the mounting, an escutcheon will be 

needed to fill in the space between the edge of the 
radio and the instrument -panel aperture. In some 
cases where the radio is a good fit and the radio 
scale overlaps the panel, an escutcheon can be dis- 
pensed with. A range of escutcheons is often avail- 
able from the radio makers to suit most modern 
car models. Sometimes though, the correct escut- 
cheon or even one close to it is not available be- 
cause of an unusual style, curvature or size of the 
instrument -panel. One way to overcome this snag 
is to make one up from leather or leatherette 
material obtained from a handicraft shop. A colour 
can be chosen that will match with the interior trim 
of the car. Holes are cut in the material for the 
knob spindles and an aperture for the station scale. 
The edge of the piece can be either tucked inside 
the aperture of the instrument -panel or it can be 
left on the outside. If it is on show, the edge must 
be cut very neatly and the corners can be rounded 
off to prevent curling. It can then be secured by 
fitting self- tapping screws, one in each corner and 
one halfway along each long side, which will screw 
into the metalwork of the instrument -panel. The 
screws should be small, semi or totally countersunk. 

Occasionally one may encounter a car, especially 
an older model where there is no provision or space 
for a radio in the instrument -panel. In this case it 
will have to be slung underneath the panel. A central 
position is best as this will then not interfere with 



You can make any of these just as well as we can. 
And save yourself money into the bargain. 

We at Heathkit do all 
the donkey work - the rest 
is up to you. If you're handy 
with a soldering iron, pliers 
and screwdrivers, you'll 
have no difficulty putting 
the bits and pieces 

together in a 
few hours. 

Just think 
what you 
could make 

yourself this 
weekend. 

How about building up 
the world's first electronic 
calculator kit? The new 
Heathkit IC -2008 desk -top 
calculator adds, subtracts, 
multiplies and divides up to 
eight digits - electronically. 
You can multiply or divide 
a series of numbers by a 
preselected figure ; fix the 
decimal point in one of 
eight positions or in a 
floating decimal mode. A 
ninth display tube indicates 
overflow. It's smart, highly 

sophisticated and big value 
for money at £65. 

Or you could make 
yourself 
anlB -1101 
frequency mow 
counter. 
New 
from Heathkit, it has a 
range from 1 Hz to over 
100 Hz - and an input circuit 
that'll accept levels from 
below 50 mV to over 200V. 
The decimal point is 
automatically placed with 
range selection. Price, £95. 

Maybe radio is more in 
your line. Well, you could 
make our new version of 
the Tiger transistor 
portable - the Tiger FM. 
Designed specifically for 
the high -quality sound of 
VHF broadcasts (BBC radio 
2, 3, 4 and local stations), 
it's particularly easy to 
build (ideal for beginners) 
and costs only £12.90. 

And at last, you can 

have Hi Fi in colour - with 
our AÁ14 30 watt stereo 
amp (£33.90), AJ14 stereo 
tuner (£27,77), ÁR14 tuner/ 
amp (£58.37), Garrard deck 
(£17.27) and Trent speakers 
(£17.54 each), all of which 
now come in a choice of 
white, orange, teak or 
walnut finishes. 

Like we said, you can 
make them all as well as we 
can - but if, by any remote 
chance, you do manage to 
go wrong with your 
assembly, we'll put you 
right again. In fact, that's a 
firm guarantee. 

So you simply can't fail, 
can you? 

Want to know more? 
Mail the coupon for our 
free 1972 

catalogue. 

odler 

Please send me the FREE 1972 Heathkit catalogue. 

Name 

Address 

HEATH (Gloucester) Ltd., Gloucester GL2 6EE 

PW08/72 
H EATH KIT 

Schlumberger 
We won't let you fail. 
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TOKAI /TUNER AMPLIFIER 
AM /FM MULTIPLEX 

20/20 RMS PER CHANNEL 
Made to sell over £100 

Only £60.00 

MAIL ORDERS ONLY 
CARTRIDGES 
Goldring G850 £4.50 
Goldring G800 £7.50 
Goldring G800E £12.00 
Goldring G800SE £16.00 
Shure M44C £5.00 
Shure M44.5 £6.00 
Shure M44.7 £6.00 
Shure M55E £8.00 
Audio technical AT66 

£5.00 

AMPLIFIERS 
Armstrong 521 £45.50 
Metrosound ST201 £26.00 
Sinclair 2000 £24.00 
Sinclair 605 £25.00 
Heco HA50 £50.00 
Femograph F307(T) 

£48.00 
Cambridge Audio P40 

£66.00 
Sansui AU101 £33.00 
Sansui AU555A £57.00 
Sansui AÚ666 £74.00 

HEADPHON ES 

AKG K60 (6005) £12.50 Sansui SS2 £7.50 
SS10 £10.50 K120 £7.50 

Koss KRD 711 £8.50 
Nivico STH1OE £10.50 
Pioneer SEE30 £10.50 

SE50 £15.00 

TURNTABLES 
Garrard SP25/3 
BSR MP60 
Pioneer PL12AC 
Garrard 401 

Goldring GL69 
Goldring GL72 /P 
Goldring GL75 
Sansui 1050C 

£11.50 
£1150 
£35.00 
£28.95 
£21.50 
£27.00 
£31.50 
£62.00 

SS20 £13.50 
Sennheiser H D414 £1050 
Teac HP101 £8.50 
Wharfedale DD1 £9.50 

GRUN DIG 
CLEARANCE 

TK 121 £43.00 
TK 141 £47.00 
TK 146 £52.00 
TK 248 £120.00 
TK 3200 £100.00 
SV 85 £100.00 
RT 100 £140.00 
Yacht Boy 210 £33.00 

HECO 
HSW330 
Baffle Unit 
Freq. Response 45- 25,000Hz 
Power Handling 30 watts RMS 
Retail £20.22 
Our Price £1500 

HSW320 
Baffle Unit 
Freq. Response 48- 25,000Hz 
Power Handling 20 watts RMS 
Retail £16.65 
Our Price £12.00 

SOUTHERN AUDIO SERVICES 
43, High Street, Kingston -on- Thames, Surrey 

Tel: 01 -549 3194 (3 lines) 
All equipment guaranteed new and in makers' own boxes. 
Finest after sales services, First year, parts and labour free. 
Money credited within 7` days if not satisfied. Majority 
of orders by return post. 

Under the personal Direction of Mr. Joseph PAO, BRIT.I.RE., 
POST GRAD. DIPLOMA IN ELECTRONICS (SOUTHAMPTON) 
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GEIGER COUNTERS 
(FOR MAINS OR PORTABLE BATTERY Ú8E) 

Latest Home Office release and probably the last, 
of this well known Contamination Meter No. 1, this 
very useful Instrument is used for the measurement 
of Radio -Activity. Indicated on an Internal Meter 
scaled 0.1 to 10 milli Bootgens /Hour, a socket is also 
provided for additional sound Monitoring on Head- 
phones. This Instrument is homed in a Strong light 
Alloy Case, placed in a carrying Haversack with 
shoulder strap. Containing Cable and Hand held 
Probe, Instruction Card, plus the latest plug in Vi- 
brator Power Unit, which uses current email Transis- 
tor Radio Batteries (4 Mallory Long Life RM12 or 
4 EverReady H.P.7 or equivalent makes). 
For Mobile use any-where. (Cost Gov. approx. £70 
each). Supplied Brand New in Carton only £5.50 
corr. 50p. An additional plug in Power Unit for 
Laboratory use, operating from 100 -120 volts or 200- 
250 volts A.C. Mains Is available. Supplied Brand 
New in Carton at only ES-50 post 25p. Headphones (not necessary) if required E1.50 
A few Geiger Counters as above but not boxed in cardboard cartons, available 
at only E450. 

Meter Dose Rate Portable Trainer NO. 1 
This was used to train in the use of Geiger Counters. A very 
compact selfcontained Geiger Counter, being very sensitive, 
Radiation indicated on Internal Meter scaled 0 to 3 Rontgens 
/Hour x 10-4. Unit contained in Waterproof Alloy Case, 
which le band held. Uses Internal Batteries (4 EverReady 
B105 and I V2 or equivalent makes) Not Supplied. These 
have had little or practically no use, supplied as New in. 
Carton. Few only 53.50 care. 50p. 

Due to Warehouse clearance, we have for disposal few 
only Trans- Receivers No. 62 MR2. Made by Pye for the 
Navy and Army. Using a total of 11 Valves, 1 RF and 
2 I.F. stages, A.V.C., BFO, covering 1-5 me /s to 10 me /a 
(approX 200 to 30 metres) in two switched Bands. Can be 
used on RT or CW M.O. or Crystal. A very good Internal 
ATII made of a rotating Silver wire coil. Tuneable over 
the complete range, suitable for Aerials Oft to 100ft, 
Internal P.U. for 72 volt DC. A meter is fitted for checking 
voltages A.V.C. etc. Housed in a Metal Waterproof Case 
approx size 16" x 10 }" x 12t ". Supplied in very good condition with Head- 
phones R Mike two spare Valves, circuit boxed, only at £1210. Carr. El. Air 
Tested £1 extra. A few Grade 2 sets £5.50. Carr. E1, Air Tested £1 extra. CRY- 
STAL CALIBRATOR No. 10. Range 500 Kr /s to 10 me /s, up to 30 me /s on Har- 
monics. Size 7" x 71" x 4 ", Power 300 volts HT, 12 volts LT. The Calibrator 
can plug into a Power Socket on the 62 Trans- Receiver which it was normally 
used with. Supplied in Good used condition with circuit £8.50. Post bop or Brand 
New in Carton with operating Manual .0 Circuit Connectors to set 85.00. Post 50p. 

JOHNS RADIO Dept. D, 424 Bradford Road, 
Batley, Yorks. Phone Morley 69696 

M. L B. COMPONENTS (LEEDS) LTD. 
(INCORPORATING M. & B. RADIO) 

PO Box 125, 38 BRIDGE ENO, LEEDS 1 Telephone 0532 -35649 

NEW PREMISES NOW OPEN IN BISHOPGATE STREET 
everything for the Ham, give us a call; G8BUU at your service. 
TRIO AND ) BEAM AMATEUR AERIAL STOCKISTS. 

LATEST MINISTRY RELEASE. Professional Eddystone 730/4, 
730/IA Receivers, 480 Kc /s to 30 Mc /s coverage in 5 switched bands, 
with crystal filter. Cal. S. Meter. In very clean condition. (As new). 
Bargain Price. 730/4 £75.730/1 A £65. 

DELIVERY CHARGE ARRANGED. 
AM25B VANGUARDS. 12 volt Boot mounting radio -telephones. 
20 watts RF output from QQV03 /20A. High -band and low -band, less 
mike, control -box and speaker. £20 plus 90p P /P. UK. 
20 volt version of the above. fI7.50p. plus 90p. P/P UK. 
CAMBRIDGES. Boot Mounting High -band and Low -band, less mike, 
control -box and speaker. Ideal for mobile on 2 meters. 

f27.50p plus 50p P /P. UK. 
ÁZ06/20. Brand new quick heat version of the 6146. (Ideal for low 
drain mobile rigs). LI 75p IOp P/P UK. 
BRAND NEW 2+ SQ. 50012A METERS. LI -20p lop P/P UK. 
BRAND NEW COSSOR PA UNITS with YL 1020 and YL1000. 
quick heat valves. Hi /low band. Ideal for Mobile work. 

£6 ea: 25p P /P. U.K 
MOTOROLA IN 4007 DIODES. 1000 P.I.V. 1 Amp. 15p each 
BRAND NEW COLOUR SET SCAN COILS complete with 
convergence coils. Will scan 19" or 25 "Tubes. Bargain at £3.30p P/P UK. 
UHF. Transistor tuners, brand new. (Less press button unit). Ideal for 
70cm. fI-25. 15p. P/P UK. 
STANDARD 5 AMP MICRO- SWITCHES. 15 for LI. 12p P/P UK. 
EX GPO. Time switches 240 ac. will switch 15 amp. I on I off. 

LI -60p 15p. P /P. 
TELEPHONE HANDSETS. Used but complete. Ideal for making 
your own intercoms. 4 for LI 25p. P/P UK. 

Send SAE for full lists with many bargains of general interest. 



the leg -room of either driver or passenger. In some 
car models though, this space is already occupied 
by heating equipment, so some other position will 
have to be found by experiment. 

Once the position of an underslung mounting has 
been decided upon, the actual fitting can be accom- 
plished by using the metal struts mentioned pre- 
viously. These are screwed to the fixing points on 
the radio, and then secured by large, self- tapping 
screws to convenient places on the car body, usually 
in inconspicuous positions underneath the instru- 
ment panel. The struts may have to be cut to size 
and bent into a suitable shape. 

Loudspeaker fitting 
Now we have to determine where to fit the loud- 

speaker. There is normally no difficulty here. A 
common place is underneath the instrument -panel 
on the passenger side facing downward. Space on 
the driving side will already be occupied with the 
steering wheel. Another position favoured by some 
is in the rear parcel -shelf. The speaker in this case 
is actually in the boot facing upward. Grilles and 
escutcheons are available for mounting a speaker in 
this manner. 

A baffle board is usually supplied for the front - 
mounting position, ready cut for the speaker, so it 
is just a case of screwing the baffle in position. Some 
cars have a ready made forward facing position as 
part of the instrument panel in which case the baffle 
board can be discarded and the speaker mounted 
directly in position. 

Some people like to have two speakers in the 
car, one at the rear for the rear passengers, and 
one at the front. A changeover switch can be fitted 
to silence either one or the other, or parallel them 
so that both are on at the same time. One thing that 
must be watched here is that paralleling halves the 
load, and many transistor output circuits are not 
happy when working into a lower impedance than 
that intended, in fact the output transistors can be 
damaged. To prevent this, a series resistor can be 
included in the circuit, which should be half the 
value of the impedance of one speaker, this will 
bring the impedance up to that of a single speaker 
when the two are paralleled. Alternatively matters 
can be arranged without loss of power in the resis- 
tor, by connecting the speakers in series. The change- 
over switch can then merely short one or the other 
speaker out. 

It is sometimes found that where two speakers 
are used, one seems louder than the other. This 
can be due to the efficiency of the baffle, the speaker 
itself or the resistance of the cable to the back 
speaker, although this should have little effect if 
the wire is not too thin. In such a case, a resistor 
can be included in series with the loud one to reduce 
it to about the same level as the other. Of course 
a variable resistor can be used to give volume 
control if required. 

Aerials 
Next comes the aerial fitting. There are a variety 

of positions possible, the considerations being good 
signal pickup, avoidance of interference, practical 
mounting and accessibility factors, and appearance. 
Some of the possible ones are shown at Fig. 1. As 
fitting involves drilling the bodywork it must be 

right first time, no second thoughts are possible 
unless one is prepared to make good a large body 
hole! 

Detachable aerials are available that can be 
clipped on to the window, but these are more 
nuisance than they are worth and cannot be con- 
sidered as a proper installation. Their only value 
is for occasional use with a portable radio with 
car -aerial socket. 

It must be remembered that strong interference 
fields are radiated from the distributor and ignition- 
coil, as is well known from the early days of tele- 

Fig. 1: The various possible positions for the car radio aerial. 

vision reception. Therefore, the aerial should not 
be mounted on the same side of the car as these 
components. It is true that they will be suppressed, 
but background noise can still be picked up if the 
aerial is in close proximity, especially if weak stations 
are being received. 

Normally, the distributor is on the same side of 
the engine as the plugs, but if this is not so, it is 
better for the aerial to be near the plugs than the 
distributor, because although plugs can generate 
interference, they are buried to a considerable 
extent in the engine -block and so are at least par- 
tially screened. It is the distributor that is the worst 
culprit, as far as interference goes. 

Aerial siting 
We shall now consider the features of the various 

positions. A forward position on the wings is fairly 
easy to fit, as access to the underneath can be 
obtained from the front wheel -arch. However, the 
aerial lead will then have to pass through the engine 
compartment on its way back, and although screened, 
may pick up a certain amount of interference. It 
must be remembered that screening does not com- 
pletely eliminate pickup, it only reduces it to small 
proportions, and it is when one is a long distance 
from the nearest BBC transmitter, or well shielded 
by hills so that the signal is weak, that interference 
previously unnoticed becomes prominent. Another 
snag with this position is that the bottom of the 
aerial and its cable connection is exposed to mud 
and wet thrown up by the wheel. Even though it 
may be enclosed, moisture can seep in. This results 
in a leakage between the aerial and the bodywork. 
It is quite enlightening to measure the resistance 
from the aerial to the body with a meter during 
a wet spell, very often leakage can be found. The 
effect of this is a reduction of signal and an increase 
of interference. In fact a number of car radios 
returned to one manufacturer, were found to be 
working perfectly and subsequently the trouble was 
traced to aerial leakage. 
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Another position that was very popular at one 
time but seems to have faded out is the under -car 
aerial. These are very good from the interference 
angle as they are well away from the main causes, 
but signal pickup is not so good. There is also the 
probability of damage from wet and corrosion from 
the road. Certainly the under -car aerial has room to 
be longer and more complex than a simple vertical 
rod, which to some extent compensates for its other- 
wise poorer signal pickup. It is also unobtrusive 
and doesn't mar the appearance of the car. This 
probably was a reason for its losing popularity, as 
the car aerial became something of a status symbol. 
However, in these days of vandalism and the wanton 
destruction of car aerials in many areas, it may 
again become popular. 

Roof aerials 
As a complete contrast we have the roof position. 

Because of garage height and other considerations, 
roof aerials are not of the vertical -rod type, but 
have a swept -back configuration, or are circular. This 
position is well away from the engine and inter- 
ference sources and the elevation is good for signal 
pickup, although there may be some loss due to 
the small physical dimensions. Fitting may pose a 
few problems. A hole must be drilled in a centre 
position above the windscreen, and with wider cars 
it may not be too easy to reach this without stand- 
ing on the bonnet; then the trim must be removed 
from the inside to feed the cable down to the radio. 

A very good position is on the body close to the 
windscreen. This is remote from the engine and 
distributor, and the aerial feeder does not have to 
enter the engine compartment. Provided the exact 
spot for drilling is well chosen, fitting is quite easy. 
The cable, will emerge from behind the instrument 
panel, so there will be no need for the removal of 
trim and refitting. There is one thing that must be 
carefully checked before drilling. Many car bodies 
employ a box construction at certain places to 
impart extra strength. If one inadvertently drills 
into one of these, there will be no access to the 
underside of the aerial to pass the cable through 
and fit the securing nuts. So make quite sure that 
there is access to the inside before drilling. 

Rear mounted aerials 
The final position is on the body at the rear of 

the car near to the back window. One advantage 
with this position is that there will be no wind - 
noise at high speeds which can arise with forward 
positions, nor any obstruction of the forward view 
however slight. 

Access to the underside is very straightforward, 
because this point usually lies directly over the boot. 
Here the aerial is at maximum distance from the 
engine and so this gives maximum rejection of 
interference. In fact while with most forward 
mounting positions, there will be residual inter- 
ference with the volume up high on weak stations, 
back positions are usually completely silent. In fact 
it seems to have all the advantages, but there is 
one snag. A long cable -run is needed from the aerial 
to the set. Apart from practical cable -run problems, 
a high capacitance will be introduced into the aerial 
circuit. Also the cable supplied with the aerial will 
in most cases be too short and extra will be needed. 
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Adding cable 
Taking this last problem first, any extra cable will 

need to be special car -radio aerial type. It must be 
screened, but not the ordinary audio screened -cable 
which has far too high a capacitance between con- 
ductor and screen. Television co -ax cable is better 
and can be used for short runs, but even this imposes 
too great a capacitance for a long run from the back 
of the car. The special cable, which incidentally 
seems not too easy to came by, consists of a very 
fine centre conductor running in a tube which is 
then covered with metal braiding. This construction 
gives a low capacitance. 

If the existing cable is too short, the best plan 
is to scrap it and fit a new length. If for any reason 
this is not practicable, the additional length should 
be soldered to the existing one to ensure a trouble - 
free joint. After joining the inner conductor, insulate 
and then join the screened braids around the inner 
joint if possible, to maintain the screening through- 
out. 

Cable routing 
The route taken by the cable will depend on the 

car, but usually it can be passed behind the back 
seat to emerge on the floor and run along the corner 
between wall and floor. Often, the wall trim is glued 
down to the floor level with some overlap onto the 
floor. If this can be peeled back to the corner and 
the cable laid along, then the trim glued back into 
place, an inconspicuous run will be achieved. 

Make sure that the cable does not foul the hand- 
brake if this is on the right of the driver's seat and 
therefore in the way of the run. Finally it can pass 
behind the side foot -panel to come up behind the 
front parcel shelf and thence to the radio. An 
alternative is to pass the cable through a hole in the 
floor and then along underneath the car to come 
back inside at the front. If drilling down from the 
back, take care not to drill into the petrol tank! 

Even with low- capacitance cable, a long run from 
the back may introduce too much capacitance into 
the circuit. Most car radios have an aerial trimmer 
mounted so that it can be adjusted without removing 
the case. The receiver is aligned in the usual way by 
means of the internal trimmers, with the aerial 
trimmer near maximum, and with a dummy aerial 
giving the capacitance of an average car aerial. 

Aerial trimmers 
When the radio is being installed, before it is 

screwed into place, it must be switched on and 
tried. The aerial trimmer is then adjusted to give 
the maximum output with that particular aerial, 
which it does by compensating for the differences 
between the aerial and the dummy one used in the 
alignment. If the capacitance of the aerial lead is too 
great the trimmer will not be able to compensate and 
it will be found that maximum gain will not be 
reached even with the trimmer fully unscrewed. 

One way of tackling this problem is to realign 
the internal aerial circuits with a capacitance across 
the aerial socket to simulate the extra capacitance of 
the aerial. This may not always work satisfactorily, 
as tracking may be affected and optimum alignment 
not be attainable at all points of the scale. 

There is another quite effective way of dealing 
with this difficulty, and that is to simply wire a small- 
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SUPERSOUND 13 HI -FI 
MONO AMPLIFIER 

A superb solid state audio 
amplifier, Brand 
new components 
throughout. 5 
silicon transistors 
plus. 2 power out- 
put transistors in 
push -pull. Full 

ay r ct'fica 
tian. Output 
approx. 13 watts 

r.m.s. into 8 ohm. Frequency response 12Hz -30KHz 
A 9db. Fully integrated pre -amplifier stage with separate 
Volume, Base boost and Treble cut controls. Suitable for 
8-15 ohm speakers. Input for ceramic or crystal cartridge. 
Sensitivity approx. 40mV for full output. Suppled ready 
built and tested, with knobs, escutcheon panel, input and 
output plugs. Overall size 3" high a 6" wide x 7}" deep. 
AC 200/250V. 
PRICE £10.50. P. & P. 25p. 

De Luxe Stereo Amplifier 
A.C- mains 
200 -240 v 
U s i n g 
heavy duty 
fully isola- 
ted mains 
transform- 
er with full 
wave recti- 
fication 
giving ade- 
q u a t e 
smoothing 
with negli- 
gible hum. 

Valve line up: -2 x RCL86 Triode Pentodes. 1 x EMU 
as rec filer. Two dual potentiometers are provided for 
basa and treble control, giving bass and treble boost and 
cut. A dual volume' control is used. Balance of the left and 
right hand channels can be adjusted by means of a sepa- 
rate'Balancé control fitted at the rear of the chassis. 
Input sensitivity is approximately 300m /v for full peak 
output of 4 watts per channel (8 watts mono), into 3 ohm 
speakers. Full negative feedback in a carefully calculated 
circuit, allows high volume levels to be used with negligible 
distortion. Supplied complete with knobs, chassis size 
11 "w x 4 "d. Overall height including valves 0 ". Ready 
built & tested to a high standard. PRICE £8.92 P. &P- 45p, 

NEW! 
POWER SUPPLY UNIT 

200/240v. A.C. input. Four switched fully smoothed D.C. 
outputs giving 6v, and 71v. and 9v- and 12v. at 1 amp 
continuous (llama intermittent). 
Fitted insulated output terminals and pilot lamp indicator. 
Hammer finish metal case overall size ó" x 31" x 21 ". 
Suitable for Transistor Radios, Tape Recordera, Ampli- 
fiera etc. etc. Ready built and tested. 

PRICE £450 P & P 35p. 

BLACK ANODISED 16g. ALUMINIUM HEAT SINKS. For TOS, complete with mica's and bushes. Size 21" X 8' approx. 25p pair. P. & P. 5p. 

HIGH GRADE COPPER LAMINATE BOARDS. 
8 x 8 x *in. FIVE for 50p. P. & P. 13p, 

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can 
be angled and rotated in any direction. 6 section Lacquered 
Brass. Extends from 6in. to 22ß1n. approx. Maximum 
diameter lio- 25p each. P. & P. 5p. 

BRAND NEW MULTI -RATIO MAINS TRANSFOR- 
MERS. Giving 13 alternatives. Primary: 0- 210 -240v, 
Secondary combinations O- 5- 10- 15- 20- 25- 30- 35- 40 -60v. 
half wave at 1 amp- or 10 -0 -10, 20 -0-20, 30 -0-30v, at 
2 amps full wave. Size 3in, long x 33in, wide x 3in, deep. 
Price £1.75 P. & P. 30p. 

MAINS TRANSFORMER- For transistor power supplies. 
Pri. 200/240v. Sec. 9 -0-9 at 500mA. 70p. P. & P. 13p, 
Pri. 2001240v, Sec. 12 -0-12 at 1 amp. 881. P. & P 13p. 
Pd. 200/240v. Sec. 10 -0 -10 at 2 amp. £I48. P. & P. 30p, 

HANDBOOK OF TRANSISTOR 
EQUIVALENTS AND 
SUBSTITUTES 
A must for servicemen and home con - 
structors. Including many 1000's of 
British, U.S.A. European and Japanese 
transistors. ONLY 40p. Post 5p. 

4 -SPEED RECORD PLAYER BARGAINS 
Mains models- All brand new in maker's packing. 
LATEST B.S.R. C109/C129 4 -SPEED AUTOCHANGER. 
With latest mono compatible cartridge £6.97 Carr. 50p. 
With etereo cartridge £7.97 Carr. 50p. 
LATEST GARRARD MODELS. S.A.E. for latest Prima! 
PRECISION ENGINEERED PLINTHS 
Beautifully constructed in heavy gauge "Colorcoat " 
plastic coated steel- Resonance free. Designed to take 
Garrard 1025, 2000, 2026TG, 2500, 3000, 3500, 5100, 
SP25 II and III, SL65B, AT60 etc. or B.S.R. C109, 
C129, All etc. Choice of Black leatherette or Teak 
grain finish. Size 121" x 141' x 33" high (approx- 75" 
high, including rigid smoked acrylic cover). 
PRICE £5.50, P. & P. 60p. 

LATEST ACOS GP8111SC mono compatible cartridge with 
t/o stylus for LP /EP /78. Universal mounting bracket, 
£1.50 P. & P. 8p. 
SONOTONE MHO COMPATIBLE STEREO CARTRIDGE 
T/O stylus Diamond Stereo LP and Sapphire 78. 
ONLY £2 -SO P. & P. 10p. Also available fitted with twin 
Diamond T/O stylus for Stereo LP. £3. 1'. & P. 10p. 
LATEST RONETTE T/0 STEREO /COMPATIBLE 
CARTRIDGE for EP /LP/Stereo /78. £1.63 P. & P. 10p, 
LATEST RONETTE I/O MONO COMPATIBLE CART- 
RIDGE for playing EP /LP /78 mono or stereo records 
on mono equipment. Only £1.50 P. & P. 10p, 

QUALITY RECORD PLAYER AMPLIFIER MK II 
A top quality record player amplifier employing heavy 
duty double wound mains transformer, ECC83. ELS4, 
and rectifier. Separate Base, Treble and Volume controls. 
Complete with output transformer matched for 3 ohm 
speaker. Size 710. wide x 3in. deep x bin. high. Ready 
built and tested. PRICE E3.75 P. & P. 40p 
ALSO AVAILABLE mounted on board with output 
transformer and speaker ready to fit into cabinet below. 
PRICE £448 P. & P. 50p. 
DELUXE QUALITY PORTABLE R/P CABINET MK II, 
Uncut motor board size 145 x 12in. clearance 215. below, 
5 +10. above. Will take above amplifier and any B.B.R. or 
GARRARD changer or Single Player (except AT60 and 
SP25). Size 18 X 15 X 8in. PRICE £4.75. P. & P. 50p. 

SPECIAL OFFER 
HI -F1 LOUDSPEAKER SYSTEMS 

Beautifully made teak finish enclosure with most 
attractive Tygan- Vynair front. Size I61' high x 101" 
wide x 53" deep. Fitted with E.M.I. Ceramic Magnet 
13" x 8" bass unit, two H.F. tweeter unite and 
crossover. Power handling 10 watts. Available 3 or 
8 or 15 ohms impedance. 

OUR PRICE f8.40 Carr. 65p 
Cabinet Available Separately £4.50 Carr 60p 
Also available in 8 ohms with EMI 13" x 8' bass 
speaker with parasitic tweeter £8.60 Carr. 65p 

LOUDSPEAKER BARGAINS 
5in. 3 ohm £1.05, P. & P. 15p. 7 x 4in. 3 ohm £I.15, P. & P. 
20p, I0 x gin. 3 or 16 ohm £1.80. P & P. 30p, E.M.I 
8 X Sin. 3 slim with high flux magnet £1.82. P. & P. 20p 
E-M-I. 135 X 8in. 3 ohm with high flux ceramic rnagne 
£2.10 (15 ohm £2.25), P. & P. 30p. E.M.I. 13 x 8in. 3, 8 
or 15 ohm with two inbuilt tweeters and crossover net 
work £4.20, P. & P. 30p. E -M.I. 13 X 8in, twin cone 
(parasitic tweeter) 8 ohm £2.25. P. & P. 30p. 
BRAND NEW, 12ín, 15w, H/D Speakers, S or 15 ohms 
Current production by well -known British maker. Now 
with Hilux ceramic ferrobar magnet assembly £6.25. 
Guitar models: 25w. £8.50, 35w. £8.50. P. & P. 38p 
EMI. Olin. HEAVY DUTY TWEETERS. Powerful 
ceramic magnet. Available in 3 or 8 or 15 ohms 035 
each. P. & P. 13p. 
121m "RA" TWIN CONE LOUDSPEAKER. 10 watts 
peak handling. 3, 8 or 15 ohm £2.20, P. & P. 30p. 
35 ohm SPEAKERS 3in. only 83p P. & P. lap. 
"POLY PLANAR" WAFER -TYPE, WIDE RANGE 
ELECTRO- DYNAMIC SPEAKER 
Size 111" x 14j1" x 1.4." deep. Weight 19oz. Power 
handling 20W r -m -s- (40W peak). Impedance 8 ohm only. 
Response 4011z- 20kHz, Can be mounted on ceilings, 
walls, doors, under tables, etc., and used with or without 
baffle. Send S.A.E. for full details- Only £5.75 each. 
P. & P. 25p. 
VYNAIR & REBHIE SPEAKERS & CABINET FABRICS 
app. 54 in. wide. Usually £1.75 yd., our price 75p yd, 
length. P. & P. 15p (min 1 yd.) S.A.E. for samples. 

HI -F1 STEREO HEADPHONES 
Adjustable headband with comfortable llexifoam ear- 
muffs. Wired and fitted with standard etereo Sin jack 
plug. Frequency response 30- 15.000Hz. Matching 
impedance 8.16 ohms. Easily converted for Mono. 
PRICE 02.05, P. & P. 15p. 
HIGH IMPEDANCE CRYSTAL STICK MIKES. 
OUR PRICE £1.05, P. & P. 8p 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PRE -AMPLIFIER 

For P-U. Tape, Mike, Guitar, etc. and suitable for 
use with valve or transistor equipment, 9 -18v- 
battery or from H-T. line 200 /300v. Frequency 
response 15Hz- 25KHz- Gain 26dB, Solid encap- 
sulation size 1q' x 11" x I° Brand new complete 
with instructions. Price 88p. P. & P. 13p. 

CENTRE ZERO MINIATURE MOVING COIL METER 
001zA. For balance or tuning. Approx. size 1' x l' x £ 

deep. Limited number. 75p- P. & P. 10p. 

HARVERSONIC SUPER SOUND 
IO + 10 STEREO AMPLIFIER KIT 

EW FURTHER IMPROVED MODEL WITH 
HIGHER OUTPUT AND INCORPORATING HIGH 
QUALITY READY DRILLED FIBRE GLASS 
PRINTED CIRCUIT BOARD WITH COMPONENT 
IDENTIFICATION CLEARLY MARKED FOR EVEN 
EASIER CONSTRUCTION 

A really that -class Hi-Fi Stereo Amplifier Kit- Uses 14 
ranaiatore including Silicon Transistors in the first five 
tages on each channel resulting in even lower nois 

level with improved sensitivity. Integrated pre -amp with 
Bass, Treble and two Volume Controls. Suitable for use 
with Ceramic or Crystal cartridges. Very simple to 
modify to suit magnetic cartridge - instructions included. 
Output stage for any speakers from 5 to 15 ohms. Compact 
design, all parts supplied including drilled metal work, 
high quality ready drilled fibreglass printed circuit board, 
smart brushed anodised aluminium front panel with 
matching knob, wire, solder, nuts, bolts -no extras to buy. 
Simple step by step instructions enable any constructor 
to build an amplifier to be proud of. Brief specification; 
Power output: 14 watts r.m.a. per channel into 5 ohms, 
Frequency response ±3dB 12- 30,000 Ha Sensitivity: 
better than 80mV into lid O. Full power bandwidth: 
d-3dB 12- 15,000 Hz, Bass boost approx. to ±12dB. 
Treble cut approx. to - 16sIB. Negative feedback 18dB 
over main amp. Power requirements 36v, at 1.0 amp. 
Overall Size 12'w. x 8'd- z 21 "h. 
Fully detailed 7 page construction manual and parts 
list free with kit or send 18p plus large S.A.E. 
AMPLIFIER KIT £10.50 P. & P. I5p 
(Magnetic input components 30p extra) 
POWER PACK KIT .. £3.00 P. & P. 30p 
CABINET .. £3.00 P. & P. 30p 

(Post Free U all units purchased at same time 
Full after sales service 

Also available ready built and tested £21.00. Post Free. 
Note: The above amplifier is suitable for feeding two mono 
sources into inputs (e.g. mike, radio, twin record decks, etc.) 
and will then provide mixing and fading facilities for med- 
ium powered Hi Ft Discotheque use, rte. 

3 -VALVE AUDIO 
AMPLIFIER HA34 MK H, 
Designed for Hi -Fi reproduc- 
tion of records- A.C. Mains 
operation. Ready built on 
plated heavy gauge metal 
chassis, size 7t" w, x 4" d- x 
41 h, Incorporates ECC83, 
EL84, EZ80 valves- Heavy 
duty. double wound mains 

" transformer and output trans- 
former matched for - 3 ohm 

speaker. Separate volume control and now with improved 
wide range tone controls giving bass and treble lift and 
cut. Negative feedback line. Output 4i watts. Front 
panel can be detached and leads extended for remote 
mounting of controls. Complete with knobs, valves, etc., 
wired and tested for only £4.75. P. & P. 35p. 
HSL "FOCE." AMPLIFIER KIT. Similar in appearance 
to 11534 above but employs entirely different and 
advanced circuitry- Complete set of parts, etc. £3.08, 
P. & P. 40p. 

EARN/ERROR'S SUPER MONO AMPLIFIER 
A super quality gram amplifier usinga double wound fully 
isolated mains transformer, rectifier and ECLS2 triode 
pentode valve as audio amplifier and power output 
stage. Impedance 3 ohms- Output approx- 3.5 watts. 
Volume and tone controle. Chassis size only lin, wide 
X 3in. deep x bin, high overall- AC mains 200 /240v. 
Supplied absolutely Brand New completely wired and 
tested with good quality output transformer. 
BARGAIN PRICE £2.75 s4. F. 

10/14 WATT ñI -FI 
AMPLIFIER KIT 
A stylishly finished 
monaural amplifier 
with an output of 
14 watts from 2 
EL84s in push -pull- 
Super reproduction 
of both music and 
speech, with negli- 
gible hum. Separate 
inputs for mike and 
gram allow records 
and announcements 
to follow each other. 
Fully shrouded section wound output transformer to 
match 3 -15 SI speaker and 2 independent volume controls, 
and separate base and treble controls are provided 
giving good lift and cut- Valve line -up 2 EL84s, ECC83, 
EF86 and EZ80 ectifier Simple instruction booklet 
lap (Free with par a). AU parte said separately. ONLY 
£7.97 P. & P. 55p. 

Open 9 -5.30 Monday to 
Saturday 
Early closing Wed. I p.m. 
A fate minutes from South Wimble- 
don Tube Station, 

HARVERSON SURPLUS CO. LTD (Please write clearly) 
e PLEASE NOTE: P. & P. 

170 HIGH ST., MERTON, LONDON, S.W.I9 Tel.: 01 -540 3985 CHARGES QUOTED APPLY 
TO U.K. ONLY. P. & P. ON 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES EXTRA. 
ORDERS CHARGED 
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Fully guaranteed 
Individually packed 

VALVES 
B1211 21.75p E01184 45p 042 35p 
CY81 85p ECH200 62p OB2 35p 
DAF96 38p ECL80 45p PABC80 37p 
DF96 42p ECL82 35p PC97 45p 
DK96 41p ECL83 65p PC900 489 
DL92 821, ECL86 42p PCC84 40p 
DL94 40p EF36 45p PCC89 50p 
DL96 41p EF37A£1.25P PCC189 55p 
DM70 80p EF40 50p PC.E800 75p 
DY86 83p EF41 Op PCF80 SOP 
DY87 32p EF80 25p PCF82 83p 
DY802 48p EF83 55p PCFB4 46p 
E88CCIO1 EF85 32p PCF86 57p 

11.85p EE86 31p PCF200 77p 
E18OCC 42p EF89 28p PCF201 77p 
E181CC 90p EF91 30p PCF801 48p 
E182CC EF92 37p PCF802 48p 

£1.25 EF95 30p PCF805 72p 
EABC80 82p EF183 30p PCF806 85p 
EAP42 55p EF184 35p PCF808 72p 
EA50 28p EFL200 75p PCH200 70p 
EB91 18p EL34 52p PCL81 47p 
EBC33 50p EL41 55p PCL82 87p 
EBC41 62p EL42 58p PCL83 85p 
ECC81 80p EL84 25p PCL84 42p 
EBF80 42p EL85 43p PCL85 42p 
Eß1683 42p EL86 40p PCL86 42p 
EBF89 80p EL90 3óy PFL200 86p 
ECM 30p EL95 35p PL86 53p 
RCC82 28p EL500 85p PL81 5011 
ECC83 80p EM31 25p PLSS 400 
16.0084 SOp EM80 40p PL83 42p 
ECC85 40p EM84 35p PL84 35p 
Ec086 609 EM87 559 P4600 73p 
ECC88 87p EY51 46p PL504 75p 
ECC189 52p 16Y86 406 73" 32.509 ECF80 35p EY81 35p PY33 609 
ECF82 8bp EY88 40p PY80 359 
E0583 769 EZ41 459 FY81 27p 
F,CF801 ß2p EZ80 259 28p 

TRANSISTORS, ZENER DIODES etc. 
SPECIAL 
OFFER 
097 tube 

22-50 
OAP 29V 
OA10 2óp 
0A70 10p 
0A71 10p 
0473 7p 
0A74 7p 
0.479 10p 
0481 81. 

7p 01191 
OA200 7p 
OA202 10p 
04210 25p 
0A211 87p 
0A5200 
042201 

baú 

0016 
0023 5ÓD 
0025 40p 
0026 259 
0028 
0029 
0036 50D 

0038 42p 
0044 17p 
0045 12p 
0070 12p 
0071 12p 
0072 20p 
0073 SOp 
0075 259 
0076 259 
0081 209 
00810 20p 
0C81DM 209 
OC82 25p 
OC82DM 80p 
0033 259 
008313 
0084 26p 
00122 50p 
0039 25p 
00140 40p 
00170 25 
00171 309 
00173 S7p 
00200 409 
00201 75p 
00206 95p 

1521E Sop 
IN25 60p 
IN43 109 
1570 711 
156.77 129 
I50702- 72536pp 
IN8234 £1.30 
154785 50p 
IZMTS 85p 
IZMT1O 33p 
IZTI ß7p 
IZTSO ß8p 
201305 51p 
20403 51p 
25918 37p 
251304 22p 
251306 25p 
251307 25p 
252147 86p 
2N2904Á 25p 
258053 20p 
258054 509 
253055 649 
253730 50p 
253731£$75p 
254172 50p 

02303 
3F100 02p 
2FRS 82p 
35108 ß7p 
35139 ß175p 
35140 97p 
35104 95p 
35159 £1.45p 
6FRS 45p 
12FR60 73p 
40594 £1.259 
40599 £l259 
40636 £1.25p 
40668 21.25p 
40669 81.40p 
ÁC128 25p 
AC127 251) 
AC128 20p 
AC176 2011 
ACV 17 25p 
ACY28 17p 
ÁD149 50p 
ÁD161 35p 
ÁD162 ß5p 
416118 50p 
ÁF127 20p 

AF139 30p 
AF178 48p 
AF188 40p 
ASY26 25p 
ASY28 25p 
ASY67 48p 
BAW19 28p 
130107 10p 
BC108 10p 
BC118 10p 
B0118 20p 
BCY72 15p 
BF115 259 
BF173 20p 
BFY5I 20p 
BFY52 209 
Rs 
B82 

45p 
47p 

20Y29 25p 
B0100 £1-80p 
BYZ13 25p 
BYZ18 68p 
CR81/10 25p 
CR81/20 88p 
C581/30 40p 
0581/25 43p 

QQV03 -10 
21.25p 

QQVO6 -404 
25.40p 

R17 98p 
R19 87p 
8TV280/40 

ß8.00p 
87V2ß0/80 

29.00p 
TT21 £2.75p 
1125 76p 
U26 75p 
027 50p 
(Ií91 78p 
U801 £1.00 
UAB080 35p 

ÁF42 ,p 
UB041 47p 
UBF80 40p 
1313F89 86p 
UCO85 40p 
UCF80 55p 
17C1142 70p 
UCH81 SSD 
UCL82 3óp 
Ú0L88 BOp 
ÚF41 50p 
UF80 86p 
11F89 85p 
ÚL41 65p 
ÚL84 00p 
135 56p 
ÚY41 45p 

UY S 30p 
VR105 /30 38 
VR150/3035p 
Z80111 22.00p 
Z808A 21.25p 
Z900T 959 
IL4 15p 
Iß5 85p 
784 25p 
185 24p 
IT4 22p 
1X2A 40p 
1X2B 40p 
723A/ß 27.00 
3A4 ß0p 
3D6 15p 
3Q4 ß7p 

3S4 5p 
3V4 450 
5B25411 2220 
510255M 

ß2.0O 
5R4GY 75p 
5114G 35p 
6V4ä 45p 
5Y4G 409 
5Y30T 35p 
óZ7 55p 
0Z4 75p 
SZ4GT 409 
6AB7 30p 
6A07 1511 
6AH6 50p 
6AK5 3011 

BARS 82p 
6AL5 15p 
8AL5W 40p 
6AM6 30p 
6ÁN8 500 
6ÁQ5 35p 
6AQ5W 50p 
6486 ß'1p 
6AS7G 80p 
6AT6 309 
6ÁU6 259 
6AX40T 809 
6AX5GT 70p 
6B7 40p 
6BK7 60p 
6BA6 209 
6ßE6 809 

CR81/40 48p 
CR83/05 Sop 
CR83/20 38p 
0583/30 43p 
CR825/025 

CR83/40 09 
C82A0 85p 
GET103 231, 
GET115 45p 
GET116 50p 
GERM ffi50 
NKT222 20p 
NKT304 50p 
BA8310AF 

88p 
80918 26p 
SD92S 310 
SD9$8 32p 
8094 21p 
8D98S 46p 
V405A 40p 
52451CF 78p 
7.R11. 33p 
ZR21 48p 
5522 420 

61108C. 
611J6 
6BQ7A 
6Bß7 
6ßW6 
6BW7 
604 
606 
6CH6 

45p 
40p 
85p 

S0P 

6046 49p 
8Dß 20p 
6EA8 65p 
6F23 759 
6E33 £1.50 
8H6M SOp 
6J4WA 75p 
675 409 

6 9 80 PPYY882 3 
P. 

& 
OTHERS include Cathode 

3 
Valves. Q.R. 

ECH3 O GZ34 5 PY88 7p 
P. Up to £12p, Sl ß217p 28 £3 2pOve ß p 

Tubes and 
ost free. C.O.D. C.O.Special op extra. 

ß6p KT66 £2 059 ßp 
ECH81 28p KT88 22.409 PY800 509 
ECHOS 42p N78 21-25p PY801 50p 
29/4118. AER ALS each consisting of ten Mt. lin. dia. 
tubular screw -in sections. 1ft. (6- section whip aerial 

INTEGRATED CIRCUITS - 
MANY OTHERS IN STOCK 

with adaptor to flt the lin. rod, Insulated base, stay RCA. CA 3005 wide band R.F. Ampl. 300mW dies £1.20 
plate and stay assemblies, pegs, reamer, hammer, etc. CA 3012 wide band amp!. 150m W dies .. .. £0.90 
Absolutely brand new and complete re dy to erect. CA 3020 Audio power ampi. .. .. .. £137 
In canvas bag £4. P. 0. P. 50p. CA 3036 Audio pre -ampi. £0.90 
METERS Full 

ock of metersronerreeguest. Mullard TAA 300 £1.75; TAA 3207394 
£1; PA 237 £2.10 

61207 25p 
616 20p 
6.170 35p 
617M 40p 
SKOGT 5ßp 
6127 ß2p 
6K762 20P 
6K8GT 400 
úK28 709 
6847 409 
6SA7GT 829 
60070 =T 25p 
6907 35p 
6817 37p 
6ß170T 32p 
6857 35p 
68L7GT 329 
ß8570T 350 
68Q7 39p 
68Q7417 35p 
6V60 17p 
6V6OT 40p 
8X4 30p 
8X50 30p 
6X507 37p 
6Y60 ß0p 
6 -3OL2 70p 
654 38p 
7B7 45p 
7 -7 32p 
7Y4 600 
9D6 97p 
11E2 £2-50p 
12478 30p 
12417 30p 
12AU7 299 
12AV6 38p 
124X7 30p 
121146 379 
12Bß6 40p 
1213117 alp 
1208 82p 
12E1 £1.50p 
12Kó S5p 
12K7GT 40p 
12K8GT 459 
12Q70T 95p 
12007 869 
1487 75p 

ALL valves 
guaranteed 

19ÁQ5 40p 
1903 £4 259 
1906 11.50p 
19H4 £5 00p 
2OP4 £1.009 
25LOOT 40p 
30015 75p 
ß0C17 859 
300IS 75p 
3055 ß4p 

20p 

301641 70p 
30E4122 

ß1 

30L130160.ó 

13 509 

ß60p 

30FL14 85p 

30417 Sop 
20P12 80p 
30E19 SOp 
30PL1 70p 
3OPL13 9ßy 
S9PL14 85p 
35LOOT 50p 
3óW4 30p 
35540T 45p 
5005 40p 
50036G 70p 

505H5 
801) 
40 

76 409 

80 
72 

S O00 oy 

3Á/B £7. 
803 £3 25p 
805 
807 

£8 
50p 

812 £8.759 
8324 £3.009 
866A 75p 
954 40p 
955 25p 
056 209 
957 ß0p 
091 404 
2001 5óp 
5983 21.12p 
6057 50p 
6060 50p 
6064 459 

6065 
6080 
6146 
8020 
9001 
9002 
9003 
9004 
9006 

859 
21.50p 
S1-75p 
62225p 

209 
26p 
50p 
15p 
15p 

C.R. Tubes 
VCR97 

£4.50p 
VCR517B 

£5 50p 
VCR517C 

£7.S0p 
5FP7 £1-32p 
88D 29.00p 
887 85-OOp 
8ßL £9-00p 

Photo Tubes 
CMG25 

£2á5p 
931A £4.0Op 
6097C 

£17.50p 

Special Viva 
CV2339 

£50.00p 
JP9 /7D 

ß87.50p 
K301 25.00p 
K305 ß12-00p 
5308 816.00p 
K337 £16.009 
KRN2A 

£8-ó0p 
WL47A 

33/92 
1.ó0p £ 

£37.50p 
5022 £18 -00p 
714ÁY £4-009 
725A £18.009 

Colomor (Electronics) Ltd. 
170 GOLDHAWK ROAD, LONDON W12. 

Tel: 01 -743 0899 
Open 9- 12.30, 1.30 -5.30 p.m. Thursday 9 -1 p.m. 

SAVE TIME 
AND MONEY 

PR 
p 

ICE £6 25 ?A £4 84 

As supplied to u- to SCHOOLS, TECHNICAL 
COLLEGES, SHOPS, OFFICES AND INDUSTRY. 
Silver grey stove enamelled steel cabinet with 
48 transparent styrene drawers fitted with 
moulded handles and label slots. Dividers can be 
supplied at an extra charge to enable each drawer 
to be sub -divided into six compartments. Trans- 
parent drawers allow swift selection of cam - 
pohenta at a glance and elbninates duplication 
of stock. A really first class time saving unit. 
Size of cabinets 215" x Ill" x 8l". Size of 
drawers 8-" x 20" it IV. Other sizes available. 
Callers welcome Mon. -Sat. 9 a.m. -1 p.m. 2 p.m.- 
6 p.m. NEW as illustrated OUR PRICE ONLY 
£4.84 plus 35p carriage on orders less than 510. 
Money back guarantee. SEND FOR FREE 
COLOUR BROCHURE. 

TRADE AIDS 
(DEPT. PW), III CHILTERN DRIVE* 

BERRYLANDS, SURBITON, SURREY 
01 -399 4383 

100 yds. Berrytaads Railway Station. 
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TRANSISTORISED F.M. tuner 
head with A.M. gang, slow motion 
drive. 88- 108Mcs, with circuit 
diagram. £2.10p. 
B.F.W. 10 Fet. New (unmarked) 
5 for £1.00p. 

SPECIAL OFFERS Of Unmarked 
Tested Power Transistors. 
2N3055 Silicon NPN 30p each 4 for £1 
2N3054 Silicon 20p each 3 for-SOp - 

Plastic 40. Watt NPN 25 Volt 
20p each 3 for 50p 

All items post paid in 
GREAT BRITAIN" 

P -C BOARDS (not - computer, 
panels). 

1 off 6 transistors single wave band 
1 off 4 transistor audio 
1 off 3 transistor £1.50 the three 

Encapsulated bridge rectifier (itt 
usd 3 3mdh) 100 PIV 2 amps 
50p each 

Transistor F.M. Stereo Multiplex 
Decoder. Size: 5# x 2 x 1;. As used 
in well known British stereo 
with circuit £3.75 

SURPLECTRONICS 
216 LEAGRAVE ROAD, 

LUTON, LU3.1JD, BEDS. 

7 
£7.25 

Solve your communiea. 
tion problems with this 

4- Station Transistor Intercom system (1 master and 
3 Subs), in de -luxe plastic cabinets for desk or wall 
mounting. Call/talk/listen from Muter to Subs and 
Subs to Master. Ideally suitable for Business, Sur- 
gery, Schools, Hospital, Office and Home. Operates 
on one 9V battery. On /of switch. Volume control. 
Complete with S connecting wires each 68ft. and 
other accessories. P. a P. 40.40. 

MAINS INTERCOM 
No batteries -no wires. Just plug in the main. 
for instant two -way, loud and clear communication. 
On o0 switch and volume control. Price £12.40 
P.A P. £0.5 

PRICE 
ONLY 

£3.35 
Same as 4 Sta inn n ercum for teo way Instant 
communication. Ideal as Baby Alarm and Door 
Phone. Complete with 660. connecting wire. 
Battery 14p. P. A P. i0.2.á. 

t t,sirtçTILEPRONERMPL /RER 

£2.99 
Why not boost 
business em- 

ciency with this incredible De -luxe Telephone Ampli- 
fier. Take down long telephone messages or converse 
without bolding the handset .A useful office aid. On/ 
aft switch. Volume Control. Battery 14p. extra. 
P. 4 P. 229. Full price refunded if not satisfied in 
7 days. 

WEST LONDON DIRECT SUPPLIES (PW.8) 
189 KENSINGTON HIGH STREET, LONDON, W.8. 



TAKE 2 
JULIAN ANDERSON 

IN "IC of the Month" in September 1970, Mr. 
Ireland said that the particular IC being dealt 
with should more appropriately come into the 

sphere of Take 20. At the time this was .a bit 
optimistic as the cost of the device was about £1.25 
and there were of course a number of ancillary 
components. Times change, however, and once again 
we are able to incorporate components in our circuits 
that would have been too expensive even a few 
months ago. 

The IC involved is a remakable one, the 
MFC4000P. For an IC it is not particularly complex; 
it contains six transistors together with a few 
resistors and diodes. It now retails for only 55p from 
at least two advertisers in this magazine and even 
with the discrete components, we are within our 
price limit though the loudspeaker will have to be 
considered as an extra. 

The MFC4000P is an audio amplifier, designed for 
use with a 9V battery, a 1511 speaker and with an 
output up to 250mW. This output may not sound 
very much until you consider that the outputs from 
pocket transistor radios which can be as low as 
50mW and rarely reach the level provided by this 
little package. Distortion is claimed by the makers 
to only 0.7 per cent and with this low figure, 
together with the spec mentioned above, you will 
agree that this IC has a lot to recommend it. 

The package itself has only four connections: 
input, output, positive and negative supply points. 
Both the input and the output have to be d.c. blocked 
and we need a volume control of course. Other than 
these items only one resistor and two capacitors are 
needed. Rl provides both a.c. and d.c. feedback from 
the output to the input. For greater gain it is 
possible to apply only d.c. feedback by using the 
alternative arrangement instead of this single 
resistor. This considerably increases the distortion 
but for certain applications this does not matter. 
The IC in this arrangement is being rather overrun 
and it can get very hot and almost certainly it is 
being run outside the manufacturer's ratings, but 
providing that some form of heatsink is fitted, I 
have found no problems in this. I have included this 
alteration only as an idea for an experiment and 
unless you know what you are doing it would be 
best to stick to the basic circuit. 

The package itself is very small, under 14in. square, 
and the other components need not be large. One 
way of constructing this circuit is to glue the IC to 
the volume control -cum -on -off switch and mount the 
other components around it. The complete amplifier 
will then be little larger than the volume control 
itself. It is as well to use a double pole switch; only 
one pole need be used but the other tags can be 
used as a firm anchoring point for the output. If 
this is not done the whole strain of the loudspeaker 
lead would be taken by the small tag on the body 
of the IC-not very good practice! 

The amplifier has a very high frequency response 
and to prevent h.f. instability a small capacitor, C2, 
is wired from the negative line to the input. This 
may or may not be needed but if problems are 
encountered it should certainly be included. 

No. 39 
I.C. AUDIO AMPLIFIER 

C4 9V 
100}iF i PP9 1_ 

4.7k 
Pin 2 

4.71( 
Pin 4 

25uF 
10V 

-ve 

Fig. 1: (a) The complete circuit of the amplifier, (b) an alternative 
arrangement to replace Ri but see text, (c) the lead identification 

viewed from the top. 

Fig. 2: A suggested layout, mounting all the 
components on the volume control. 

* components list 

1 FC4 

R1 
C7 
C2 
C3 

P Henry's Radio or 
G. W. Smith 55p 
19k11 iW, 5% 1p 
51iF 10V rein. Sp 
O. 011.LF Ivlyiar or ceramic Sp 
500µF 10V min. 7p; 

5p_ C4 1001íF 10V min, 
VR1 lOkÛ tog pot with D.P. 

switch 24p 

£1.0ßp 

Prices are those recently advertised in Practical Wire- 
less and may have changed. No allowance is made 
for minimum order costs or for postage and packing 
and these points should be checked carefully before 
ordering. 

Quiescent current drain is only about 3.5mA 
though this rises to 60mA or more on peaks and a 
substantial battery such as a PP9 is needed to drive 
the unit. The power supply described in the last 
Take 20 can also be used. 
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TEXAN 

20 +20 WATT I.C. STEREO 
AMPLIFIER 

RICHARD MANN PART 4 
Continued from the July issue. 

(10) Place capacitors C22 and C23 (these will have 
insulating sleeves) in position and fix down with 
the capacitor clip. The capacitors rely largely on a 
snug fit between the transformer and the dividing 
plate to keep them from slipping around but a thin 
piece of foam rubber under the clip helps to make 
the anchoring more positive. 
(11) Assemble the mains switch and neon indicator 
on the front panel. 
(12) Fit the jack socket for the headphones to the 
sub -front panel and use as many of the fibre spacing 
washers as are necessary to fill the space between 
the sub -front panel and the front panel. 
(13) Feed the leads from the neon indicator through 
the sub -front panel and screw the front panel to 
the upper pair of chassis hank bushes with spacers 
between the panels so that the front panel clears 
the nuts and washers on the potentiometers. Bright 
headed fixing screws are recommended since the 
heads shown on the front panel. 
(14) Finally screw in the fixing nut of the jack 
socket. The control knobs can now be fitted and 
the final wiring completed. 
Illustrations of the final wiring are given in Figs. 
44 and 45. These should be followed, carefully, 
particularly whenever earth wiring is concerned. 

Setting up 

If a fixed resistor has been used for R24 it should 
be possible to wire up the Texan and switch on! 
However I know from bitter experience that p.n.p. 
transistors sometimes get swapped with n.p.n. tran- 
sistors and joints are not always as wet as they 
might be. So a few precautions are worth while: 
(1) First the obvious -check all joints and com- 
ponent positions with particular care in the output 
stage. This is where mistakes can be expensive. 
(2) To be on the safe side temporarily replace F2 
and F102 with 250mA fuses and turn the volume 
control to minimum and selector to Radio. 
(3) Switch S5 to the loudspeaker position but do 
not connect the loudspeakers. 
(4) If you have an Avometer (or other suitable 
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test meter) available, check the power supply vol- 
tages. Across C22 and C23 there should be +32V 
and -32V respectively and across C20 and C21 
there should be +15V and -15V. These voltages 
could well vary by about 10% due to the tolerance 
on the quiescent current. Also check the output 
voltage at the collectors of Tr4 and Tr5 which should 
be less than 10mV. 
(5) If all is well so far, disconnect fuse F2 and 
measure the current flowing into the output stages. 
This should be in the region of 30 to 100mA. 
(6) Assuming this checks correctly the loudspeakers 
can now be connected and a few tests made of the 
volume and tone controls. Even with the amplifier 
input circuit open the output should be completely 
stable at all frequencies and all settings of the con- 
trols. 
(7) Assuming no problems are encountered up to 
this point then it safe to put back the 2A fuses and 
do some full power Iistening tests. 

If a variable resistor has been used instead of R24 
for setting up the current this should be turned 
down to a minimum resistance (fully anti- clockwise) 
before switching on. 

SK5 (Right) 

SK4 (Left) 

Through 
lower 
grommet 

- F1 - 
=F101 

To PCB output 
(Right) 

Through upper 
grommet to S5 

QE OV Supply' 
from C22- 

C23t 

QB To F102 

QA To F2 

OV To PCB 
(Earth 2)®K 

To PCB output 
(Left)© 

To+ input on PCB® 

To -input on PCB® 

IPL8f 

Fig. 44: Details of sockets SK4, SK5 and loudspeaker fuse mounting. 



Lower 
grommet 

Leads to 
PC B 

Jf S5 

To F102 (Bottom fuse) 

To F2 (Top fuse) 

OV To Ji 

Ni 56 Front panel 

SCR 

IPL12I 

C23 C22 TI 

E GniYell 

Tie round with 
cord to stop 
cable pulling out 

Back panel 

Proceed with tests 1 -4 above then break the wire 
link to the emitter of Tr4 and insert a milliameter. 
The variable resistance can then be turned up 
(clockwise) until the current is set to 20mA. This 
procedure is then repeated for the second channel. 
The wire links must of course be replaced when the 
meter is removed. 

A word of warning to anyone with facilities for 
more elaborate testing of the amplifier: do be careful 
with the earthing arrangements of the oscilloscope, 
pulse generator or whatever equipment you happen 
to be using. It is quite easy to introduce an 

Main chassis 

Live 
(Bn) 

Mains 

4-r' 
F3 

Fig. 45: Power supply wiring 
details and component positioning. 

extraneous earth loop into the system by connecting 
an oscilloscope probe across the load and an audio 
generator across the input resulting in a proportion 
of the load current flowing through the input stage 
earth track on the P.C.B. This will not damage the 
board itself, but it may well introduce low frequency 
instability, causing some components to "cook" as 
well as general alarm and despondency. My own 
technique is to remove the mains earth connections 
from all the test equipment (groans from RoSPA!) 
and to clip the 'scope probe earths to the earth link 
on the input DIN sockets (SKI -3). 

Back panel 

Capacitor clip 

0375° 

4.1 I I 

125" ' 

1 
A 

5' 
A Hole= 32 

Material 2 aluminium 

3 Off 

Front panel 

Sub front panel 

Spacer 

Layer of Fablon or 
Contact under p.c.b. 

Fig. 46: Exploded view of the metalwork. Note the addition of the three metal strip spacers introduced between the sub front panel and chassis. 

These have been introduced to facilitate easier mounting of the printed circuit board. 
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Heatsink 
In the interests of size, economy and simplicity 

the Texan was designed with normal domestic operat- 
ing conditions in mind rather than for extended 
tests on continuous sine wave inputs. This mainly 
affects the power supply and heatsink since the 
basic amplifier is quite capable of supplying a con- 
tinuous 25 watt from both channels simultaneously. 

In the prototype it was found that the heatsink 
ran at about 30 -35 °C with a moderately deafening 
output of Simon and Garfunkel. It will also cope 
with full power sinusoidal outputs for a period of ten 
minutes without reaching a temperature which is 
dangerously high for the output transistors. How- 
ever, if particularly arduous conditions are antici- 
pated the heat dissipation can be improved by adding 
a U- shaped bracket to the back panel of the ampli- 
fier. If this is made the width of the heat sink so 
that it projects about two inches away from the 
back of the amplifier it will fit quite neatly between 
the D.I.N. plugs and give a useful reduction in tem- 
perature. 

Since the first article of this series was published, 
I have had letters from as far apart as Norway and 
South Africa which shows how P.W. gets around. 
The most recurrent query concerned the loudspeaker 
impedances', which can be used with the Texan so 
some reiteration may be in order. 

Basically the amplifier is suitable for use with 411, 
812or 1552 loudspeakers. If 1511 speakers are used 
there will be a reduction in the maximum continuous 
sine wave output power from 16 +16W to 15 +15W 
(see Specification, Part 1). However, on speech and 
music there is virtually no audible difference between 
811 and 1511, power outputs since the voltage of the 
unregulated power supply tends to rise with 1511 
loads, due to the smaller peak load currents thereby 
giving a higher power capability on intermittent 
inputs. There is an added bonus in that the total 
harmonic distortion is reduced. With 1512 loads it is 
a good idea to drop the rating of fuses Fl and F101 
to 1A. 

At the other end of the scale, the higher currents 
required by 412 loads do tend to push up the distortion 
(see Table 2, part II) but not to a level which would 
be objectionable or, indeed, audible to the great 
majority of listeners. It is possible to obtain full 
output power (i.e. equivalent to 811 loading) when 
using 411 loudspeakers. Lt may be necessary to 
increase Fl and F101 to 3A rating, but I would be 
inclined to leave in the 2A fuses unless they blow 
persistently. It all depends how loud you like your 
music. 

When it comes to actual sound output power the 
most significant factor is the design of the loud- 
speaker itself. Some designs are notoriously ineffi- 
cient-particularly some of the infinite-baffle book- 
shelf systems. This is not to say they are bad designs 
-some are really excellent-but they do often need 
a bit more power to drive them. If you are buying 
new loudspeakers, the best thing is to go along to a 
good HiFi supplier with your slim -line Texan in 
hand and demand to hear the complete system before 
you part with any cash. 

If during normal operation of the amplifier it is 
considered that the output transistors are running 
rather hot, the values of R24 and R124 may be 
changed to 27011. This will reduce the quiescent 
current in the output transistors. Alternatively the 
"purists" may use the potentiometer method outlined 
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earlier. 
Finally, I should like to acknowledge the assitance 

received from Derek Skinner, who was involved in 
the design of the original B80 Amplifier and of 
Alistair Manley and Brian Howarth for their con - 
tributions to the Texan. 

The Texan was originally designed in the Bedford 
Applications Laboratory of Texas Instruments 
Limited and was subsequently modified for the 
present series of articles with the co- operation of 
this magazine and Henry's Radio Limited. Several 
advertisements have since appeared for "complete 
Texan kits" and while these may be to specification, 
it is emphasised that to date neither Texas Instru- 
ments nor Practical Wireless have had any liaison 
concerning the Texan with any kit suppliers other 
than Henry's Radio Limited. 

Henry's Radio Limited are supplying the complete 
kit for the Texan --to the Texas specification -at 
£28.50 (plus postage and packing). The teak cabinet 
will now be given free with all orders for complete 
kits. This applies also to all existing orders. The 
cabinet will still be available separately at £2.75 
plus 20p P &P. 

Hi -Fi and Electronic 
retailers amalgamate 
prior to public 
flotation 
The Lasky Group and G. W. Smith announce that a 
merger agreement was concluded on Tuesday 13 
June. 

The merger has been effected through Audiotronic 
Holdings Limited, :a new company which has been 
formed to amalgamate the Lasky's group of com- 
panies with the G. W. Smith business. 

Amalgamation of the two companies has been 
carried out prior to a flotation on the Stòck Exchange 
in the autumn. An Offer for Sale to the public of 
shares in Audiotronics Limited is being arranged 
through merchant bankers Singer & Friedlander. 

Under the merger agreement Audiotronics will 
acquire the entire capital of Lasky's Holdings 
Limited (parent company of the Lasky group) and 
Barnet Factors Limited (parent company of the G. 
W. Smith group). 

Apart from operating 14 hi -fi and electronic stores 
and a' mail order division comprising a mailing list' 
of 250,000,. the combined group also 'run a wholesale 
division, handling hi- fidelity and electronic equip- 
ment, components, accessories and test equipment. 

Following the merger it is the intention that the 
two companies shall continue to trade under their 
separate names and maintain their individival 
identities. 

Profits of the combined companies last year 
totalled £677,000 before depredation and tax and a 
substantial increase in turnover and profit is expected 
during 1972. 



BOING BACK... 
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COLIN RICHES 
ARTHUR DOW 

J jt X200 -Again anb finally 
FOR some time now in "Going Back" we have 

been publishing snippets of information and 
comment on the ephemeral ST200 receiver, 

the main theme being -did it ever exist? We were, 
therefore, highly delighted to get the following letter 
from the great man himself, which explains all and 
which we hope will now end the discussion to the 
satisfaction of all concerned:- 

Dear Sirs, 
In your January 1972 "Going Back" 

feature, which has just come to my 
notice, a reader suggested that one of the 
ST series of set designs was withdrawn 
from the market because of a mistake. 
As he admits he cannot recollect the 
facts, may I say that no set design of 
mine contained a mistake or was with -' 
drawn. The word "market," in any case, 
is inappropriate. I simply wrote articles 
in the technical press and readers built 
sets with components sold by a wide 
variety of firms. 

There appears to have been some sug- 
gestion of a mystery about the ST200. My 
books of circuits went up to ST151. I then 
confined myself to centuries. The ST300 
set of 1932 was the ,first of a series that 
ran to ST900. It was called ST300 be- 
cause I had produced the popular ST100 
in 1923 and, somewhat later, a little - 
publicised circuit labelled ST200. The 
ST200 was born in and remained in 
obscurity, but that hardly . amounts to a 
mystery. 

Yours faithfully, 
John Scott -Taggart 
F.I.E.E., F.I.Mech.E., F.Inst.P. ..- Rttro ptttíbt look 

Anyone who was constructing receivers in the 
early days of wireless was well acquainted with the 
name of John Scott -Taggart and the stream \of pro- 
gressive designs that he produced. The designs were 
generally free of "gimmicks" and the home construc- 
tor, using standard components, could follow the 
constructional articles with complete confidence. 

Wing Commander John Scott -Taggart, M.C., 
F.I.E.E., F.I.Mech.E., F.Inst.P., far better known as 
"S.T. ", is 75 this year. It is appropriate on this 
occasion to give an account of some of the pioneer- 
ing activities of one who has contributed so much 
to the amateur movement but even more to the 
development of electronics. 

Our personal knowledge of his work dates from 
1932 when he designed the S.T.300, the first of a 
highly popular annual set designs. But this was his 
second -wind activity. What was he up to before 1932? 
There are many sources of information, most of them 
printed, some of them on television and some we 
have dug up out of "S.T.'s" own half- forgotten 
archives. We shall call him "S.T." throughout. He 
was so well known that in 1926 a letter from abroad 
addressed simply "S.T., England" reached him at 
once. He calls this notoriety rather than fame and 
growls that it has smothered his far more important 
work as a professional radio engineer. 

Let's see what he's done for the amateur and 
serious experimenter first. He became an amateur 
himself in 1911. He acquired a transmitting licence 
(call -sign UX, later LUX!) and figured in the Gamage 
directory of 1913. His name first appeared in print 
when he showed his equipment at a school exhibition 
in Bolton in July 1912. In July 1913 the account of a 
school camp radio station appeared in the national 
press. In the December 1914 issue of 'Wireless World 
he described his first receiver design. It was the first 

Amateur radio station LUX, designed, built and operated by S.T., after 
being licensed in 1911. 
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of some 800 articles in British and foreign journals. 
In December 1914, as a boy of 17, he joined the 
Army and was a sergeant - instructor of signalling at 
just 18. He went to France as an infantryman but 
after going to a Wireless School at G.H.Q. he was 
given a commission in the Royal Engineers. He was 
privileged to work in the laboratory of Major Stanley 
and learnt, as he has said, "all about valves" -then 
a development practically unknown to the general 
public. 

The rest of the war he spent as a wireless officer 
at the front, gaining the Military Cross and a 
Mention in Despatches for gallant and distinguished 
service. In spite of his active service, he contributed 
-starting in 1917 -a series of "excellent articles" on 
valve techniques. The description appears in the pre- 
face to a book by Fleming -the father of the valve. 

Top view of one of the famous series of receivers designed by S.T., 
the ST300 of 1932. 

His compulsion to write and explain has lasted 
"S.T.'s" whole radio career. In 1921 appeared a 
monumental book "Thermionic Tubes in Radio 
Telegraphy and Telephony" with its 460 pages and 
nearly as many illustrations. Some dozen textbooks 
have come from his pen, excluding manuals written 
for the Royal Navy in later years. 

On demobilisation in 1919 S.T. got his first civilian 
job -as head of valve manufacture in the Ediswan 
Company. He designed for them the first valves 
made expressly for the amateur experimenter. These 
were marketed in the period 1919/1920 and the types 
were called ES2 and ES4. 

From 1918 onwards, S.T. patented many valves and 
valve circuits. Some thirty patents were sold to 
Marconi's, Radio Communication Company, Tele- 
funken (Germany), La Radio Technique (largest 
makers of valves in France), Ediswan, Canadian 
Marconi Company, Commercial Cable Company 
(USA), Hazeltine Corporation (USA) and other con- 
cerns. His expert knowledge of patent work led to 
his becoming, in May 1920, Head of the Patent De- 
partment of the Radio Communication Company - 
then Marconi's great rivals; he also occupied the 
same position simultaneously with Mullard's. When 
Mullard's were sued by Marconi's for alleged in- 
fringement of their valve patents, S.T. was involved 
up to the neck in a legal battle that ended in a 
Mullard victory. The valve was free. As a patent 
expert, he advised many leading companies in the 
world -especially those in competition with Marconi 
companies. He was later chief radio patent con- 
sultant to HMV, now part of EMI. 
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But what of his interest in the wireless amateur? 
He was a very active member of the Wireless Society 
of London (which at the end of 1922 became the 
Radio Society of Great Britain) and was made a 
member of its Committee in 1920. In 1922 he was 
one of the committee that extracted from the Post- 
master- General permission for the Marconi Company 
to broadcast from Writtle (near Chelmsford) half -an- 
hour a week! Half -an -hour! Such was the opposition 
both to broadcasting and the amateur. This was the 
start of broadcasting as we know it. That it was due 
to amateur pressure is proved by the Postmaster - 
General's official statement that this broadcasting 
was "for the benefit of the wireless societies ". But, 
meanwhile, in the USA broadcasting had begun in 
earnest and Britain followed. The British Broadcasting 
Company was formed and the flood -gates that the 
amateur had prized open a few inches were flung 
wide open. There followed a boom -but it was led 
by the 30,000 amateur experimenters. Without them 
to act as a lever, the general public would have taken 
far longer to get round to broadcasting. 

S.T., In 1972. 

John Scott- Taggart, amongst others, was there at 
the right moment to instruct the growing public. He 
formed his own publishing organisation Radio Press 
Limited, which published five radio journals. The 
first appeared on 9th January 1923 - Modern Wire- 
less, a monthly magazine. It was in the June 1923 
issue that the ST100 circuit was published and 
100,000 sets are known to have been built ,to this 
design. 

The battle for the amateur movement was not 
over. There was much hostility from set manufac- 
turers and the Post Office. S.T. offered a large sum to 
the Radio Society of Great Britain -to fight for the 
legal rights of the experimenter. Later there were 
threats of patent actions against those who built 
their own sets. S.T. publicly undertook to defend at 
his company's expense any experimenter who was 
sued for patent infringement. The scare died down. 

At the end of 1926 S.T. retired -at 29 years of age! 
He was called to the Bar in June 1928 but never used 
his wig and gown. In 1932 he was asked to design 
sets for Amalgamated Press Limited, the company 
to which he had sold his periodicals. The "Return of 
John Scott- Taggart" went with a bang and the first 
explosion was the ST300. 

continued on page 350 



IN NEXT MONTH'S 

PRACTICAL 
WIRELESS 

Reproduction 
crystal set 

Our nostalgia special! Few of our readers will 
remember the techniques used in the early twenties 
for receiving wireless telegraphy (as radio was 
then called) but the crystal sets of those days did 
work and the materials can still be obtained. This 
crystal set duplicates exactly the circuits and 
techniques used in the very earliest days of radio. 
And who knows, you may be able to hear the 50th 
anniversary broadcasts on the BBC in November 
on our Reproduction Crystal Set! 

4 -Bund Radio 
For our valve enthusiasts -a relatively simple but 
efficient receiver intended to cover the short wave 
bands but additional coils permit reception on 
medium and long waves. A high i.f. of 1.6MHz 
gives good second channel selectivity while the 
associated crystal filter will provide adequate 
selectivity whether the mode of reception is a.m., 
c.w. or s.s.b. The use of easily obtainable and 
standard components greatly facilitates the align- 
ment procedure once the receiver is completed. 

Enlarger Timer 

ALL IN THE SEPTEMBER 
ISSUE ON SALE 4th. AUGUST 

A high precision enlarger timer is essential for 
good printing from negatives and this one is truly 
a "Rolls Royce" version with a range from 1 to 
110 seconds in switched 1 second intervals and 
with an accuracy of 5 per cent. It has excellent 
"repeatability" and the stability is first class. 

PLUS MANY OTHER 
CONSTRUCTIONAL ARTICLES 
AND ALL THE REGULAR 
FEATURES. BE CERTAIN NOT TO 
MISS THE NEXT ISSUE. PRICE 20p 
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THE oscilloscope is probably one of the most 
versatile electronic testing instruments in 
existence, for it will not only measure ampli- 

tudes of a.c. or d.c. voltage but will display for 
visual examination the waveforms or fluctuations 
associated with them i.e., variations in amplitude 
over a period of time and at repetition frequencies 
ranging from zero (d.c.) to the high Megahertz 
ranges. 

It is not intended to explain how the oscilloscope 
itself operates as many articles have been devoted 
to this and there are a number of text books which 
deal admirably with the subject. It should be men- 
tioned, however, that commercial oscilloscopes are 
usually designed for specific applications, ranging 
from general workshop use for audio and television 
servicing, to highly sophisticated and expensive 
laboratory instruments with bandwidths extending 
to 4GHz and beyond. There are also `d.c.' 'scopes 
which directly measure and display stationary or 
slowly fluctuating voltages from a few millivolts to 
1000V or more as well as alternating voltages of 
very slow repetition rate or up to very high frequen- 
cies. 

Fig. 1: A 1kHz sine wave illustrating good 
linearity. 

amplifier testing, audio frequency comparison and 
modulation, etc., and so will exclude any that apply 
to video which are dealt with in Television and in 
text books such as `Servicing with the Oscilloscope' 
by Gordon J. King. Even so there are a large num- 
ber of audio and other applications that cannot be 
mentioned or illustrated because of space limitation. 
It is hoped that the examples given will at least 
prove helpful to those new to the oscilloscope whilst 
others may simply serve to illustrate the versatility 
of the instrument and provide a few new ideas for 
those already well practised in the art of oscil- 
lography. 

All the photographs are real oscillograms; they 
are not redrawn. Some have been taken by direct 
projection of the display onto bromide photographic 
paper, hence the `black on white' illustrations, whilst 
the rest are by normal film and print photography 
(white on black). Oscillogram photography is in itself 
quite a fascinating subject but there is not room to 
deal with it here. 

OSCILLOSCOPE ESSENTIALS 
It is important with any oscilloscope that the 

Fig. 2: The timebase waveform (above) and 
the flyback suppression (below) in the PW 

Workshop Oscilloscope. 

General purpose servicing oscilloscopes are not 
all that expensive when one considers their useful- 
ness and have many applications in audio work, as 
well as television. The "P.W. Workshop Oscilloscope" 
described in Practical Wireless April and May 1971 
issues (which unfortunately are no longer available) 
has been used for some of the examples shown; the 
rest have been taken from a Cossor Model 1049 Mk 
III double beam d.c. 'scope. Good secondhand double 
beam and d.c. instruments can be obtained at quite 
reasonable prices and have many applications beyond 
the usual display of a.c. waveforms as will be shown. 

The various applications described and illustrated 
are confined to the lower frequencies e.g., audio 
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Fig. 3: Half a cycle of a 10kHz square -wave 
applied direct to a 'scope. 

amplifiers and timebase generator perform cor- 
rectly and that some form of calibration is available, 
i.e., that the controls are calibrated or that there are 
calibration marks on the c.r.t. screen. The latter are 
usually contained on a thin perspex or celluloid 
graticle placed over the screen. For examination of 
repeating waveforms, i.e., sine and square- waves, 
etc., it is essentital that each timebase produces a 
linear X (horizontal) deflection. The example given 
in Fig. 1 is a 1kHz sine wave displayed on the P.W. 
Workshop Oscilloscope. Note the equal spacing 'be- 
tween each cycle. This is because the timebase vol- 
tage itself is linear; actual timebase waveform (Fig. 
2A) and flyback suppression pulse (Fig. 2B). 



Wide frequency response in the Y (vertical) ampli- 
fier is also an essential feature and the example 
given in Fig. 3 shows a little over one half cycle 
of a 10kHz square -wave displayed on the P.W. Work - 
shop 'Scope with the highest but one timebase range. 
It is equally important when using an oscilloscope 
not to overload the Y amplifier input. The result of 
doing so is shown in Fig. 4 in which positive clipping 
of a sinewave is occurring. If the input signal is too 
large it should first be attenuated. 

Two common faults that can occur, particularly 
with home constructed 'scopes, are hum pick -up in 
the Y amplifier as shown in Fig. 5 and crosstalk 
between the Y amplifier and timebase amplifier and 
generator as shown in Fig. 6. The first fault, hum 
pick up, might make it difficult to synchronize the 
timebase and also ascertain any hum level in the 
signal being checked. The second fault simply pro- 
duces distortion in the display of the waveform 
being examined. 

CALIBRATION 
With a.c. coupled 'scopes, calibration of the Y 

Fig. 6: Crosstalk 
between the time - 
base and Y ampli- 
fier. 

Fig. 7: Simple 
differentiating cir- 
cuit for obtaining 
marker pips from 
a square -wave. 

Fig. 4: Result of overloading the Y amplifier 
showing positive clipping. 

Fig. 5: The result of hum in the Y amplifier. 

amplifier can be carried out by using a combination 
of screen graticule markings and gain control set- 
tings to denote different peak4o -peak amplitudes of 
signals fed to the Y amplifier. 

Time -base calibration is a little more difficult but 
can be obtained by means of marker pips derived 
from square -waves of known frequency. First the 
square -wave must be differentiated by the simple 
circuit shown in Fig. 7, with the C (usually small) 
and R (usually a few thousand ohms adjusted to pro- 
duce the positive and negative going pips as in Fig. 
8B. Either the positive or negative pips can be recti- 
fied out with a diode across R leaving defined single 
pips as in Fig. 9A. 

Fig. 9: 1mS mar- 
ker pips from a 
ikHz square - 
wave. 

Square -wave 
input 

To `Scope 
Y input 

Diode 

Fig. 8: Waveform A shows a square -wave 
while B shows the differentiated output. 
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The next procedure is to mark the screen with dots 
(with indian ink) as in Fig. 10. 

The setting of the timebase controls must be noted, 
or left set, as any alteration of the timebase speed 
will render the calibration inaccurate. This method 
is more suitable for short term testing, for example, 
to find the rise time of a square -wave as shown in 
Fig. 11 in which 10µS markers are derived from a 
100kHz square -wave. The rise time of the square - 
wave shown from the 10 per cent to 90 per cent 
points on the leading edge is approximately 1µS. 

FREQUENCY COMPARISON 
The Lissajous method for frequency comparison 

may well be a technique unknown to those who have 
never used an oscilloscope. but is a simple enough 
way of determining, for example, the frequency of 
an oscillator. A calibrated oscillator and oscilloscope 
are required but the 'scope must have inputs to both 

known frequency was 50Hz and the unknown twice 
that frequency (100Hz). If the loops were lying side- 
ways (turn the page round) then the unknown would 
have been the known frequency divided by two or 
25Hz. 

Further examples are shown in Figs. 14 and 15 
which display 3 and 4 loops respectively. The three 
loop display is vertical and the known frequency 
50Hz. The unknown is therefore the known fre- 
quency times three or 150Hz. The four loop display 
will then be 200Hz. 

BRILLIANCE MODULATION 
If pulses applied to the c.r.t. grid are directly 

related in frequency to signals coupled to the Y 
input, the result will be blanked out portions of the 
display as in Fig. 16. The pulses to the grid must be 
of sufficient intensity and in the case of Fig. 16 the 
Y display is a 50Hz sine -wave and as each half cycle 

Fig. 10: By putting indian ink marks over the Fig. 11: 10uS marker pips used for measuring 
pips, the screen can be calibrated, the rise time of a square -wave. 

Fig. 12: A Lissajous circle. 

Fig. 13: A two -to -one Lissajous pattern. Fig. 14: A three -to -one pattern. 

the X and Y plates, either directly, or via X and Y 
amplifiers. The timebase must be switched off (the 
P.W. Workshop Oscilloscope has these facilities). 
The calibrated oscillator can be connected to, say, 
the X input and its output set to produce a short 
horizontal trace. The signal of unknown frequency 
is connected to the Y input to produce about the 
same amount of vertical deflection. 

The calibrated oscillator is now slowly adjusted 
around the expected frequency of the unknown until 
a circle is produced as in Fig. 12. When the circle 
is stationary, or nearly so. the frequency of both 
signal sources will be the same, i.e., the unknown 
will be that of the calibrated. It may happen that 
the frequency of the unknown is outside the range 
of the calibrated source in which case multiples of 
the circles can be used to determine frequency. In 
Fig. 13 two loops are visible and in this case the 
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Fig. 15: A four -to -one frequency ratio. 

is missing the pulses to the c.r.t. grid are. also 50Hz. 
Remember that only the negative going half cycles 
of the signals to the c.r.t. grid will produce the 
blanking effect. A further example is shown in Fig. 
17 in which the Y input signal is 50Hz and the 
blanking puises about 350Hz. 

Fig. 16: Brilliance 
modulation with a 
one -to -one ratio. VV V 



Fig. 17: Brilliance modulation with 'about a Fig. 18: A shows a sine -wave, B shows the same Fig. 19: 80 per cent modulation with some 
seven -to -one ratio. signal modulating an r.f. carrier to about 50 clipping. 

per cent. 

Fig. 20: Greater than 100 per cent modulation Fig. 21 : Gross over modulation resulting in 
resulting in top and bottom clipping. squared pulses. Such a signal will produce 

severe harmonics. 

RF MODULATION 
Amplitude modulation of radio frequency signals 

by audio frequency signals is well known by amateur 
radio enthusiasts but, judging by the side band 
splatter frequently heard on the amateur transmit- 
ting bands, it is pretty obvious that few ever monitor 
the modulation level. Modulation can be displayed 
in two ways but if the 'scope has, a Y amplifier with 
a sufficiently wide bandwidth (the P.W. 'scope will 
cope with 1.8MHz) then it may be simply a case of 
coupling some of the modulated r.f. signal to the Y 
input, taking care not to overload it. 

The first example shown in Fig. 18 displays the 
modulating audio sine -wave at 1kHz and the modula- 
tion at approximately 50 per cent (Fig. 18B). In Fig. 
19 modulation is at approximately 80 per cent but 
there is slight clipping which could be due to insuf- 
ficient r.f. drive power or limiting in the modulator 
itself. Another example is given in Fig. 20 which 
shows modulation at well over 100 per cent plus 
top and bottom clipping. The r.f. amplifier is also 
failing to maintain power on positive peaks. Gross 
over modulation is shown in Fig. 21 in which the 
audio signal is squared resulting in squared pulses 
from the transmitter. Speech modulation, allowed to 
square in this fashion, would produce spurious side 
bands all over and outside any amateur radio band 
allocation. 

Finally, don't be fooled by a display like that 
shown in Fig. 22 in which the modulation is 100 per 
cent but phase shift, due to stray coupling, external 
to the 'scope, is producing the distorted positive 
going modulation envelopes as well as distortion in 
the modulating audio signal. 

SQUARE -WAVE TESTS 
The so- called square -wave test is commonly used 

to check the performance of high fidelity amplifiers 

Fig. 22: A complex waveform due to stray 
coupling. 

and the method is to feed a square -wave of known 
quality to a linear input of the amplifier and then 
examine the amplified version with an oscilloscope. 
An example is given in Fig. 23 in which trace. A 
is the input square -wave at 1kHz with a 1:1 mark - 
space ratio and a rise time of less than 11.S. It is 
important that a square -wave of this quality is used. 
The output from the amplifier, with tone controls 
neutral and filters, etc., out of circuit, is shown in 
trace B. Slight loss of rise time and rounded tops 
on the leading edges indicate some small loss of 
frequency response but nevertheless show that the 
amplifier itself still has a wide response which, in 
the case of the example shown, was almost flat from 
15Hz to 100kHz. Severe rounding on the leading edge 
would indicate poor h.f. response whilst downward 
sloping to the top (left to right) and upward sloping 
(left to right) of the bottom, would indicate poor 
I.f. response. 

A 
011110 

=1MO .1110 IIMININ s 
B 

f s tO 11-M r° 
`- LMENIM. `111 

Fig. 23: A 1:1 
square -wave as 
applied to an ampli- 
fier (A) and as seen 
at the output (B). 
The fast rise time on 
the verticals means 
that this part of the 
waveform cannot 
be seen. 

This latter test is supported by Fig. 24 which 
shows that the bass control has been turned to full 
bass cut thus reducing the l.f. response. The square - 
wave is still at 1kHz and trace A is the input. On 
the other hand bass lift is shown by sloping in the 
opposite direction as in Fig. 25, trace B, which shows 

327 



A 
SIMIMM - - - - - err 

A 

/ / / % / 
B`` \ \ N 

Fig. 24: The applied signal (A), with the output Fig. 25: Boosted l.f. response. A poorer ampli- (8), showing poor 1.f response. fier may show some rounding of waveform B 
under similar conditions. 

A - _ - - -- - - 
L L L L Brrrr 

Fig, 27: Boosted h. / response resulting in 
overshoot 

B 

-- 
Fig. 28: Severe ringing in an amplifier. 

Fig. 26: Poor h.f response or full treble cut. 

Fig. 29: Crossover distortion indicated by the 
arrows. 

Fig. 30 : Symmetrical clipping. Fig. 31: Noise and hum from an amplifier. 

the effect of turning the bass control to full lift, i.e., 
about plus 12dB. Again the input square -wave is lk'Hz 
as in trace A. 

The response of the treble controls can be deter- 
mined in much the same way. Fig. 26 trace B shows 
the effect of full treble cut, i.e., by about 12dB, 
whilst Fig. 27, trace B, shows the effect of full treble 
lift, also by about 12dB. 

The square -wave test can also show if ringing is 
occurring on transients; a good amplifier should not 
produce these. A severe case is shown in Fig. 28 in 
which trace A is the input at 1kHz and trace B the 
amplifier output with ringing due to inductive 
elements within the amplifier circuitry, e.g., coupling 
transformers. 

Another form of distortion common to audio ampli- 
fiers with complementary pair output stages is cross- 
over distortion whereby the point of take -over be- 
tween one transistor and the other does- not coincide. 
The effect can be seen by applying a sine -wave input 
and is a small `step' half -way between the positive and 
negative peaks. The step is often hard to detect 
and then only at low power levels. Listening tests 
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Fig. 32: Harmonic distortion. A shows the 
input while B shows the output with the 

fundamental signal removed. 

might fail to reveal a small amount of crossover 
distortion. The example shown in Fig. 29 is typical 
but is only a small amount. The steps are just visible 
where shown by the arrows. 

Another test applied to audio amplifiers, also with 
a sine -wave input, is a check that. symmetrical clip- 
ping can be obtained at just beyond the rated r.m.s. 
power output. A good example is shown in Fig. 30 
in which both top and bottom have become clipped 
unifdrmly. Clipping at either top or bottom only 
indicates unbalance in the output stages. 

The oscilloscope will also show the hum and noise 
content of an amplifier which, if related in terms of 
r.m.s. voltage to the r.m.s. voltage obtained at full 
power from a 1kHz sine -wave, can be expressed in 
decibels as a level below the rated output. The 
example given in Fig. 31 shows the combined hum 
and noise from, an amplifier (the missing portion is 
due to the fast camera shutter speed and the slow 
timebase speed). Nate that the hum amplitude is ' greater than the noise amplitude but it is usual to 
measure the r.m.s. voltage of bath together. For 
example a combined hum and noise level of 12mV 



Fig. 33: The distortion seen on the 50Hz mains. Fig. 34: The effect of a voicing network in an Fig. 35: The integration of a square -wave 
electronic organ. signal. 
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Fig. 36: Waveform from a rotating tremulant Fig. 37: Permanent record of the frequency Fig. 36: An alternative method of displaying 
loudspeaker, response of an amplifier. the frequency response. 

Fig. 39: (left) A good low frequency square - 
wave. Such a display is only available on 

a d.c. coupled 'scope. 

Fig. 40: (right) Using a d.c. 'scope as a 
voltmeter -the numbers represent volts. 

related to an amplifier output of 12V both across a 
load of say 8fl, would be 60dB, i.e., the hum and 
noise would be 60dB below the rated power output. 

One other form of distortion is shown in Fig. 32. 
This is THD or total harmonic distortion but to be 
seen requires a THD bridge. However, it is shown 
for the sake of interest and the upper trace A is a 
1kHz sine -wave signal after passing through an 
amplifier. The lower trace B is the total harmonic 
distortion produced by the amplifier and in this case 
is about 0.3 per cent and contains mostly second 
harmonics. A further example, again one of interest, 
is that given in Fig. 33 in which trace A is ordinary 
50Hz domestic mains supply. The THD shown below 
in trace B looks formidable but amounts to only 
about 1 per cent. However, the harmonic content is 
complex and no doubt accounts for the fact that 
mains hum and its harmonics are so difficult to get 
rid of in amplifiers! 

MISCELLANEOUS 
The double beam oscilloscope allows one to 

examine both input and output signals simul- 
taneously, as in the case of amplifiers when the 

square -wave test is applied, or when it is desired to 
compare the effect of a particular circuit on a given 
waveform. In Fig. 34 for instance the lower trace B 
shows the waveform being fed into an electronic 
organ voicing circuit whilst trace A shows the out- 
put from that circuit. A further example is given 
in Fig. 35 in which trace A is a square -wave and 
trace B the effect of integration by passing the 
square -wave through a CR network. 

One of the advantages of any oscilloscope is that 
the timebase can be locked to the signal input, thus 
producing a stationary display of rapidly occurring 
waveforms. The display shown in Fig. 36 is an un- 
usual one in that the signals had to be picked up 
by a microphone, amplified and then fed to the 
'scope. The waveform is that produced by a rotating 
termulant loudspeaker (Leslie speaker) on an elec- 
tronic organ. The modulation envelope is approxi- 
mately 6Hz per second. 

It is not difficult to obtain a permanent record of 
the frequency response of an amplifier by a photo- 
graphic method as shown in Fig. 37. In this case an 
a.c. coupled 'scope can be used in conjunction with 
an illuminated frequency response (log) scale which 
is placed over the c.r.t. screen. The signal level at 
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each test frequency is displayed as a vertical deflec- 
tion which is the peak -to -peak amplitude. The time - 
base is switched off and the X shift control used to 
move each vertical trace to coincide with the fre- 
quency scale. The example shown is the response 
from a Hi -Fi amplifier. 

A similar technique can be used with a double 
beam d.c. 'scope but in this case the signals being 
measured are rectified to produce a d.c. voltage to 
deflect the trace. No timebase is used and the scan 
is carried out by manual X shift control. In Fig. 38 
the straight line is the output from the signal genera- 
tor (0dB) and the curving line the amplifier response 
from 10Hz to almost 100kHz. -the same amplifier 
as used for Fig. 37 in fact. 

An a.c. coupled 'scope will not normally display 
accurately a square -wave of very low frequency 
although the wave may be very symmetrical, i.e., 
perfectly flat top and bottom. An a.c. 'scope will 
usually display it with the top and bottom sloping 
quite considerably. A d.c. coupled 'scope, however, 
will display a low frequency square -wave accurately 
as shown in Fig. 39 which is the 15Hz square -wave 
from a good audio signal generator. 

A d.c. coupled 'scope can also be used as a d.c. 
voltmeter because d.c. voltages applied to the input 
will produce direct deflection of the trace. In Fig. 40 
each line is the trace deflected upward from OV to 
5V by 1V intervals. 

TELEVISION 

AUGUST ISSUE 
COLOUR RECEIVER 
RGB AND AUDIO MODULES 
Complete details this month of two of the colour 
receiver modules -the colour signal matrixing and 
output board and the i.c. audio output board. 
This is the first time than an RGB board has been 
presented to the constructor. The layout is not 
critical but care is required in the design to ensure 
stability and accurate black -level clamping. With 
these two boards we complete the signal side of 
the project. 

SERVICING TV RECEIVERS 
The very widely used Thorn /BRC 1500 single - 
standard monochrome chassis has now had time 
to reveal its common faults and this month Les 
will be telling us what goes wrong and what to 
look for. 

SINEWAVE LINE OSCILLATORS 
You might at first think it odd to use a sinewave 
oscillator as the line generator stage. Sinewave 
oscillators have however been used for this 
purpose for a number of years and have the 
advantage of much better frequency stability. 
This month Keith Cummins delves into all this 
and gives a practical circuit for use in his popular 
625 -line receiver. 

ON SALE JULY 17th 

330 

THE, 

m 
W 

CHARLES MOLLOY 

edium 
ave Column 

MR. ROY TOOMBS who lives in Knowle near 
Birmingham has been active on the medium 
waves with his Pye 1400 broadcast receiver. 

He reports reception from the Mediterranean area 
of Oujda, Morocco on 593kHz; Nicosia, Cyprus 
602kHz; El Gawarsha, Libya 674kHz; Sebaa Aioun, 
Morocco 701kHz; Corfu 1007kHz; Sebaa Aioun, 
1043kHz. Many local broadcasters from this part of 
the world are audible during the. evening. Listen for 
Oran, Algeria on 548kHz; Cairo 773kHz; Tartus, Syria 
on 782kHz; Beirut, Lebanon 836kHz; Algiers 890kHz; 
Tunis 962kHz; Algiers 980kHz; El Beida, Libya 
1124kHz; The Voice of Morocco, Tangiers on 
1232kHz; Tripoli, Libya 1250kHz. Stations further east 
that are worth looking for are Baghdad, Iraq on 
760kHz; Radio Teheran, Iran 841kHz; Kermanshah, 
Iran 985kHz; Riyadh, Saudi Arabia 1183kHz. 

From Seamas Davey of Collooney, Co. Sligo comes 
information about the new low -power local radio 
service in the West of Ireland. Programmes are in 
the Irish language and are on the air daily from 
1800hrs until 2000hrs GMT on 529kHz and 1250kHz. 
Reception reports should go to Radio na Gaeltachta, 
Cassa, Connemara, Eire. 

Richard Coyle of Glasgow has a Lafayette KT340 
and a medium wave loop antenna. Between 0100hrs 
and 0300hrs GMT he has logged CJON St John's, 
Newfoundland on 930kHz; CBA Moncton, N.B. 
Canada on 1070kHz; Radio Sutatenza, Colombia on 
960kHz; Radio Margarita, Venezuela 1020kHz; Radio 
Globo 1180kHz and Radio Tupi 1280kHz, both located 
in Rio de Janeiro, Brazil. South Americans are at 
their best in summer, those in Brazil being particu- 
larly prominent during the hour before sunrise. The 
cities of Sao Paulo and Rio de Janeiro have a 
number of commercially owned outlets that are 
heard regularly in the U.K. Portuguese is the lan- 
guage and call signs, although allocated, are seldom 
used. Try for Radio Record 1000kHz; Radio Tupi 
1040kHz; Radio Nacional 1100kHz; in Sao Paulo. 
From Rio de Janeiro there are Radio Mundial 
860kHz; Radio Journal 940kHz; Radio Nacional 
980kHz; Radio Globo 1180kHz; Radio Tupi 1280kHz. 

Two high power outlets in Buenos Aires, Argentina 
can nearly always be heard. These are LR1 Radio 
el Mundo on 1070kHz and LR3 Radio Belgrano on 
950kHz. Others to look for when conditions for 
reception from this area are good, include CX12 
Radio Oriental Montevideo, Uruguay on 810kHz; 
CX16 Radio Carve, Montevideo 850kHz; LR4 Radio 
Splendid, Buenos Aires 910kHz; CX28 Radio 
Imparcial, Montevideo 1090kHz; LT2 Radio Splendid, 
Rosario 1230kHz; LS6 Radio America, Buenos Aires 
1350kHz. 

Send logs and information about the Medium 
Waves to the writer at 132 Segars Lane, 
Southport, PR8 3JG. 



COMPACT SIGNAL 

GENERATOR 

ATTENUATOR 
J. N.WATT 

This month we describe a simpler and smaller version 
of the comprehensive audio signal generator dealt 
with in the July issue of PW. A discussion on the design 
of audio attenuators is followed by constructional 
details of a practical unit with switchable attenuation 
from 0 to 39dB. 

Specification 
Fre. uency,ranges: 30 - 300Hz 

300 - 3kHz 
3 -30kHz<. 

with some range overlap. 
Output level, sine wave: 1V continuously variable. 
Output impedance: 600Sí 
Output amplitude held to OS (sine wave) 
Power supply: 18V from two self contained batteries. 
Power consumption: 5mA 

T 
HE full audio generator described last month 

is thought to be a very suitable one for a large 
number of applications, but despite its rela- 

tively small size, it occurred to the author that an 
even smaller design, almost of pocket size, would 
be found extremely useful to service engineers etc. 
who prefer to work on audio equipment away from 
their main workshop. 

Accordingly, a second instrument was constructed 
omitting the square wave generator and coarse level 
output attenuator. This enabled the generator to be 
built in a box only half the size of the previous 
design. With no coarse attenuator now available, 
for levels of signal below 100mV, it is desirable to 
use an external attenuator, rather than attempt to 
set the instrument's fine level control for such very 
small output. 

With a little ingenuity, an even smaller unit could 
no doubt be made, perhaps only 112in. in depth. 
the generator then resulting could truly be called 
pocket -size but would still retain the excellent 
stability and purity of waveform of the original. 

CIRCUIT 
The simpler oscillator circuit Fig. 1 follows, in 

principle, that of the larger instrument described 
last month, that is, amplitude stabilisation is pro- 
vided in the same way, using the voltage variable 
resistance characteristic of the 2N5245 f.e.t. as a 
means of controlling the gain of IC1. Frequency 
determination is provided by VR1 together with the 
appropriate capacitor Cl to C3 and C4 to C6, as 
selected by two poles of Si, while the time constant 
of the amplitude stabilising circuit is similarly 
selected by the third pole of Sl. 

As with the larger unit, any temporary increase 
in the sine wave output of ICI results in a larger 
negative d.c. voltage appearing across C10 to C12; 
a proportion of this latter voltage is impressed on 
the gate of the f.e.t. so increasing its effective 
resistance. This has the effect of increasing the 
amount of negative feedback around ICI, which of 
course reduces the gain of that amplifier, so counter- 
acting the increase in sine wave output originally 
noted. The actual level of this output is determined 
by the particular values of all the circuit elements 
employed. The f.e.t. especially is liable to vary from 
sample to sample and so VR2 is used to set the 
output to the required level. 

The variable resistor VR3 is adjusted to give 
sufficient, and only just sufficient, positive feedback 
for the circuit to oscillate reliably, and is set up 
so that a constant output is obtained at all settings 
of VR1, without distortion of the output waveform. 
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A Fig. 1. Circuit of the simplified audio signal generator. 

Once set, the range of control of the negative feed- 
back is sufficient to ensure stability. 

Only a straightforward potential divider attenuator 
is provided in this simpler oscillator, so that when 
the output level is varied, so then is the output 
impedance varied also. For very low levels of output 
an external attenuator is best employed and this 
should also be done if the output impedance is 
required to be kept constant for any reason. A 
suitable 20dB 600Sl attenuator is shown in Fig. 2. 
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In other respects the smaller oscillator will be 
found to be as effective as its larger companion, 
as well as being a very portable source of audio 
frequency signals. 

CONSTRUCTION 
The general method of construction is similar to 

that used in the larger model of the generator 
except that the die cast box now measures only 
458 x 358 x 214in. The circuit board, Fig. 4, is attached 
to the lid while the remainder of the components 
are fitted in the box itself, Fig. 3. 

TESTING 
The setting up of the generator follows the same 

procedure as described last month for the sine wave 
part of the circuit. However the essentials of the 
alignment are given again. 

With construction complete, before plugging in the 
i.c., use a voltmeter to check that, at each of 
the input pins of the holder, i.e. pins 4 and 5, 
there is half supply volts. These readings should 
with two new batteries, be +9V or so, relative to 
battery negative (chassis). Any large departure from 
this value indicates the presence of a fault of some 
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The completed circuit board is mounted using a piece of thin foam Fig. 4. Reverse of the circuit board indicating breaks required in the plastic as insulator. copper rails. 
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kind; correction must be carried out before insertion 
of the i.c. 

Now fit IC1 and check its output potential at pin 
10. It should lie close to +9V relative to chassis. If 
all is well, VR3 can be adjusted for optimium per - 
formance. 

Fig. 5. A meter capable of giving a 
clear indication of about 100µA is 

required in the test set -up. 

To do this, the test set -up of Fig. 5 is required to 
monitor the output of IC1. Si is set to the middle 
range and VR1 to mid travel. With VR3 in its ex- 
treme anti- clockwise position, advance it slowly until 
the meter starts to indicate. Further advancement 
will give a rising meter reading which will start to 
level off as VR3 is rotated further; stop at this point. 

Now swing VR1 over its total range whilst con - 
tinuing to monitor ICi output. The reading should 
be constant, indicating a good setting of VR1 but if 
the meter reading is not constant, slight re-adjust- 
ment of VR3 is called for. The specification calls 
for the output level to be within 12dB either way 
which amounts to a total permitted variation in 
meter reading of about 11% as VR1 is swung from 
one end to the other. 

The actual level of the output signal depends on 
the particular values of the components employed, 
especially the specimen of f.e.t. used. Accordingly, 
transfer the test set -up to the output terminals, 
which should be loaded with 600Sí. Set VR4 to maxi- 
mum output and S2 to the 1V range; adjust VR2 for 
a reading of 80 /4A indicating a level of 1V r.m.s. 
With some specimens of the f.e.t. called for, it may 
not be possible to obtain 1V r.m.s. in this way, in 
which case a slight alteration in the value of R15 
should enable the correct level to be arrived at. 
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* components list 

Resistors 
R1 820fá 
R2 920Sá 
R3 10kfá 
R4 10kSá 
R5 101d1 

R616ki2 `: R11 47kfá 
R7 1.2Mfá R12 1.5kí3 
R8 1 - 5kfá R13 33S1 

R9 68fI R14 1800 
R10 47kS2 R15 1130f2* ' 

All resistors 1W 5% * see text 

VR1 10kf2 -{- 10kS2 linear lifts 10012 pre-set 
VR2 250k52 pre-set R4 500f2 1in. 

Capacitors 
Cl 0-47µF 10% 
C2 0047µF 10% 
C3 4700pF 10% 
C4 0.47µF 10% 
C5 0 047µF 10% 
C6 4700pF 10% '. 

C7 20µF 16V 

Miscellaneous 
ICI, Type 709 integrated circuit with holder. 
Tri, 2N5245. D1, 114914, S1, 3 pole 3 way wafer 
switch. Die cast box 41 x 31 x 21in. 
Veroboard, 0.1 in matrix h x 21in. 
Headphone socket. Knobs. 

C8 120pF 
C9 22pF 
C10 64µF 10V 
C11 16µF 10V 
C12 16µF 25V 
C13 324LF 10V 

With IC1 functioning correctly, an oscilloscope can 
be used, if available, to examine the output sine 
wave. It should be excellent at all settings of the 
controls. 

Lack of output, or a large rise in output, at any 
setting of VR1, other than that used when setting up 
VR3 probably indicates a fault in the amplitude 
stabilisation circuitry. 

Calibration of the frequency scale can be done by 
comparison with an existing audio signal generator, 
either by means of a Lissajou figure on an oscillo- 
scope or by listening simultaneously to both 
generators. It is possible to determine when both 
signals are at the same frequency by this latter 
means, especially if the operator has some musical 
appreciation. 

Audio signals of a very high degree of frequency 
accuracy are available to everyone with a radio or 
TV set. 

ATTENUATORS 

A glance inside the workroom of any enthusiastic 
amateur constructor in the field of electronics will 
reveal the presence of a number of items of test 
equipment, the quantity and complexity of them 
depending largely on the experience and depth of 
knowledge of the owner. 

Thus, from a multi -range testmeter likely to be 
found belonging to even the rawest beginner, we 
move to the laboratory -like instruments of the 
advanced constructor, probably including signal 
generators, a valve voltmeter and perhaps an 
oscilloscope, along with other items depending on 
the owner's special interests. However, how often do 
we see a calibrated attenuator? 

No professional laboratory would dream of being 



without an accurate attenuator, so why is it that the 
amateur constructor seems to think differently? 

Is it a question of the lack of availability of com- 
mercially manufactured units at reasonable prices, 
coupled with the lack of information for home con - 
struction? If the latter, this article seeks to put that 
right, with an outline of the simple theory, how to 
calculate component values, constructional details 
of a 0 -39dB attenuator, followed by an example of 
its use in a typical audio measurement. 

Specification 
Attenuation: 0 to 39dB in 1dB steps. 
Impedance: 6000. 
Frequency Range: DC to at least 80kHz. 
Input: from either 10kS2 or 60012 source 
Output: to either 5kû or more or 60052 load. 
input level; at 60052 input; up to 8.6V r.m.s. at all 

settings but greater at low settings, e.g. 
10V r.m.s. at 6dB, 

input level: at 10k0 input; up to 35V r.m.s at all 
settings. 

The die cast box carries all the components. The three switches 
provide any attenuation between 0 and 39dB. 

BASIC CIRCUITS 
First, just what is an attenuator? In its simplest 

form, it consists of just two resistances arranged as 
in Fig. 1, so that:- 

R2 VO- 
R7 -1-Rz 

This very simple attenuator has the merit of 
simplicity but the disadvantage that the impedance 
seen by the signal source (to the left in Fig. 1) is 
different from the impedance seen by the load (to 
the right in Fig. 1). Accordingly, since the input 
and output impedances of this attenuator are neces- 
sarily different, accurate matching is impossible. 
Moreover, as the ratio of Vo to V, is altered, by 
altering the values of Rl and R2, these input and 
output impedances change, so further disturbing 
matching. 

A much better arrangement is that given in Fig. 2, 
where the impedances seen at both the input and 
output are equal, provided that the resistor values 
are calculated according 

[-] tto 

the following equations: 

Rt =R3= ZN 
+1 

and R2 =Z 
2N 

1] 

V¡ 

R 

R2 Vo 

10110672J 

Vi 

4- Z 

R1 R3 

vo 

R2 Z- 

Fig. 1, fop left, shows the simplest form of attenuator. Fig. 2, top right 
the ,r pad provides a better match of impedances. Fig. 3, bottom left 
is a T network while Fig. 4, bottom right, is the alternative bridged -T 

network. 

where Z is the input and output impedance and N is 
V; /V°. 

Note that if the attenuation is quoted in dB (as is 
usual) then D = 20logN. 

Such a network, or pad, is known as a 7r pad. 
An alternative solution to the problem of provid- 

ing a known loss at a fixed impedance is the T pad, 
see Fig. 3. Here:- 

Rt= R3= ZCN -1J 
and R2 =ZLN 

2N 

IJ 
Either a Tr or a T pad may be used in any particular 
case; the choice of which to use would normally 
depend on the values of resistance that had been 
calculated, one pad perhaps having more suitable or 
standard values than the other. Resistors of 5% 
tolerance are usually adequate, any departure from 
the calculated value then giving rise to no more than 
a 5% mis- match, and only a very small attenuation 
difference. 

One other type of attenuator working between 
constant impedances is the bridged -T, Fig. 4, 
where:- 

ION 06731 

RI -12.4=Z and R2 =Z (N -1) and R3 =ÑZ 1i 

600 ) 600 

4- 6000 60051 - 
330 603 1456 

Fig. 5. Switched attenuator for 3, 6 or 9dB. A practical circuit would 
use preferred value resistors. 

This type of pad can have some very incon- 
veniently low values for R3 and very large values for 
R2 when N is large, and uses one more resistor 
compared to the 77 and T pads, but note that only 
two of these resistors need to be altered to alter the 
attenuation, which is sometimes an advantage, see 
Fig. 5. Here, a choice of 3, 6 or 9dB is available, 
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Fig. 6. Practical design for the attenuator illustrated, incorporating r, and T pads. 

using eight resistors and a switch of only two poles. 
The practical design for an attenuator, presented 

below, takes advantage of this simplification, com- 
pared to the use of 77 and T pads, although this is 
done only for the lower values of attenuation. 
Resistor values called for in the larger attenuation 
section would be rather larger, using a bridged -T, 
and the stray capacities associated with such 
resistors could tend to modify the response of the 
attenuator at the higher frequencies. Accordingly, 
IT and T pads are used, see Fig. 6. 

The total attenuation available, at an impedance 
of 60052, is 39dB, made up as follows. The first pad is 
a bridged -T, with a two pole rotary switch used to 
select 2, 4, 6 or 8dB of attenuation. This is followed 
by a 1dB 7r pad, either selected or by- passed by the 
slide switch. Finally, there are three separate pads, 
of 10, 20 and 30dB attenuation respectively, with a 
second two pole rotary switch employed to bring in 
one complete section at a time. 

Note that while the 10 and 30dB pads are T 
section, a 7r section is used for the 20dB pad. This 
was done in the present design as the resistor values 
calculated for a 20dB T pad turned out to lie exactly 
mid -way between two preferred 5% values; to elimi- 
nate any errors from the use of resistors either 5% 
too high. or 5% too low in value, a change to a 7r 
section was made. As noted earlier, T and 77 sections 
are interchangeable. 

Two input circuits are provided, one connecting 
directly to the pads for 60042 inputs, the other being 
used for signals fed from an impedance of 10k52 
e.g., the output of some signal generators. The simple 
matching pad used to connect this high impedance 
input to the 60052 attenuator presents an impedance of 
10k52 to the signal source and 60052 to the pads which 
follow. Of course, a loss occurs in this matching 
process amounting to some 18dB. Because of the 
change of impedance, this represents a reduction in 
voltage by a factor of 17.4. 

The output circuits are also duplicated, in that 
one is arranged to have a dummy load connected, the 
other having no such load provided. 

CONSTRUCTION 
The actual form of construction employed can 

depend, to a large extent, on the availability of a 
suitable housing for the attenuator, but in any event 
it should be a metal box of some kind that can be 
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Fig. 7 Component layout. All resistors are }W 5 %, S1 is 2 -pole 5 -way, 
S2 is a 2 -pole 2 -way slide switch and S3 is 2 -pole 4 -way, 

earthed, via the input and output jacks, for screening 
purposes. The author's prototype uses a robust die - 
cast box, 434 X 334 in. The layout of the front panel 
and position of the four jacks (two for input and 
two for output) is clear from the photographs and 
drawings, Fig. 7. 

With this external layout, the disposition of the 
resistors in the interior, using the switch terminals 
where possible, is fairly straightforward. A tagstrip 
may be used, if found to be convenient, for mounting 
some of the resistors. 

As for the resistors themselves, the use of 1 /8W 
components of as tight a tolerance as practicable is 
recommended. The author used 5% resistors, which 
most likely gives rise to about 3% overall mis -match 
and a very small attenuation error, say 14dB, so that 
the use of, say, 2% tolerance resistors at greater 
expense is hardly justified. As the specification 
shows, using 1 /8W resistors limits the maximum 
input signal (at the 60052 input) to 8-6V r.m.s. If the 
constructor envisages that he will require to apply 
a greater signal level, 14W or 12W resistors can be 
used, as appropriate. 

Inputs and outputs to the attenuator are by 
3.5mm. jacks, with some use made of the contacts 
which are opened by the insertion of the jack plug. 
At the 60052 input this contact is arranged to remove 
the 62052 resistor which forms part of the high 
impedance matching network, for if this component 

-continued on page 350 



TRANSISTOR CIRCUITRY far bioncrs 
PART 9 

H.W.HELgEfl &MICHAEL NOLLIEB 

E and O not E 
Part 8 of this series was held over from the May 

issue of PW, partly through illness which delayed 
the contribution, and partly because perceptive 
readers had jumped swiftly on one or two errors, a 
few omissions, and some arguable propositions. It 
would be expedient, if shaming, to begin this article 
with an attempt to put matters right. 

Those readers who wrote, and are champing at 
the bit for an answer, please read on... . 

Mr. Sharpies, of Widnes, Lancs, hits upon one very 
common cause of complaint. "Most books on elec- 
tronics I have locked at ", he says, "contain mostly 
mathematics, with very little explanation of the 
operation of circuits." He wants a recommendation 
of specific books to meet his needs. Many other 
readers voice this plea, but all give different out- 
lines of their needs. There just are not enough 
specific books on the market to satisfy such narrow 
requirements. Authors set out, quite honestly, to 
appeal to as wide a readership as they can, while 
giving all the information they are able in the space 
that is available. It is no easy task: believe me, I 
speak with feeling. (Mr. Hellyer is the author of 
"Tape Recorders" and "Radio Technician's Bench 
Manual ", published by Fountain Press, as well as 
"Questions and Answers on Radio and Television ", 
published by Butterworths, and "Tape Recorder 
Servicing Manual ", now out of print, originally pub- 
lished by Newnes.) 

There have been a number of books published on 
transistor circuitry, with hardly any mathematics, 
but Mr. Sharpies and others ask for "books on 
electronic circuit design" and this cannot be done 
without some recourse to arithmetic. 

I will not deign to call it mathematics, for none 
of the formulae used in this series of articles should 
be beyond the resources of a twelve -year old; and in 
all cases, we have "worked" the examples through, 
leaving very little to be taken for granted. 

But on one score, I agree wholeheartedly with 
Mr. Sharpies. There is very little "explanation of 
circuits" in the literature available. Poor Michael 
beat his brains out when preparing his piece on 
bootstrapping, which will follow. Between us, we 

combed the libraries of Bristol and could not find a 
satisfactory explanation that tallied with our own 
findings. So may I anticipate any challenge to our 
text by asking critics to supply supporting chapter 
and verse? 

Input resistance 
Next we come to the redoubtable Mr. Skidmore, 

of Gatley, Cheshire, and, to some extent on the same 
subject, Mr. Fletcher of Kingston, Surrey. Both find 
faults with Part 6, which appeared in the March 1972 
issue of PW. 

Factually, both are right in challenging Fig. 31. 
In the preparation for publication, the caption for 
this diagram, and the designation of the X axis, 
became mixed with another drawing. This unpardon- 
able crime, more easily understood if you look at 
Pax's cartoon at the foot of Page 70, May issue, 
should be corrected as follows : - 

X axis of Fig. 31 should be hfe and not H55. 
Caption should read "Typical variation of small 
signal forward current ratio with collector current ". 

We should also point out that we are interested in 
the curve for a BC109 at a VCE of 5V. In the 

+7.7V 

Input 

BC109 

Cout 
+ 

10yF 

Fig. 45. Reproduction of Fig. 30, p.1008 of March PW, showing a 
Darlington pair, as previously described, with special attention in the 
text to the effect of the 68kn emitter resistor of the first transistor. 
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diagrams of the last part and in subsequent dia- 
grams, we hope to avoid this misunderstanding by 
omitting extraneous detail, ,concentrating only on the 
basic information we want to impart. 

However, one message we tried to impart, and 
signally failed to do, it seems, is on the subject of 
input resistance. Referring back to page 1009 of the 
March issue, we should point out that all the cal- 
culations deliberately ignored the effect of Rel. In 
Fig. 30, this emitter resistor is 68kil, and both our 
aforementioned correspondents take us to task for 
not including it in our calculations. We have said 
that providing Rel is many times larger than Re2, 
its shunting effect on the input of Tr2 will be neg- 
ligible, but that is not good enough for Messrs 
Fletcher and Skidmore. They have done us the 
honour of digging more deeply into the subject, 
bless them! 

Quotation 
A clearer idea of the objections raised by our two 

perspicacious readers may be gained if I quote them 
verbatim, and then leave Michael to provide his 
personal answer. (That's one way of getting your- 
self off the hook! Ed.) 

Quoting Mr. Fletcher: "... the resistance seen at 
the emitter of Trl is 68kí2 in parallel with the resis- 
tance looking into the base of Tr2. This latter is 
current gain of Tr2 times Tr2's emitter load resistor, 
i.e., 440 X 2.7kí2 or 1.2Mí2 approximately. 

It is clear therefore that the 68kf2 is the govern- 
ing factor as regards the input resistance of Trl. 
Its current gain being 240, this gives us a value of 
16.8Mí1, quite differént to the 285Mí2 quoted but 
still unimportant compared to the lower value of 
the two base - biasing resistors in parallel." 

Now let's go on to Mr. Skidmore, who is a little 
more hard -hitting. 

He says "Rin= hfe(1)Xhfe(2)XRE(2) is quite satis- 
factory when applied to the circuit of Fig. 26 where 
the two transistors can be imagined as a single 
transistor with a high current gain . . . but the 
author has applied this formula to the circuit of 
Fig. 30 and has completely ignored the effects of 
the 68k12 resistor Rel." This emitter resistor cannot 
be ignored, he asserts, because it changes the circuit 
to two emitter followers in cascade. 

"All the transistor books I have read give the 
input resistance of an emitter follower as approxi- 
mately equal to the emitter load times the current 
gain, where the emitter load is equal to the combi- 
nation of the emitter resistors plus any external load 
added to it." 

Mr. Skidmore's meaning is clear, if his language 
is falling short of the scientifically precise. Perhaps 
he should have a go at the 1972 Cup (see Editorial 
in the May issue of PW). But his figures clash with 
Mr. Fletcher's. If hfe(1) is 240; hfe(2) 440; Ref, 68kí1 
and Reg 2.7k11, he says, then Rin(1)= h4e(1)XRe(1)= 
240 X 68kí1 = 16.3M12. 

He calculates the input impedance at 1.54M12 
which is ultimately not far short of our calculated 
and measured result. I think it should be remem- 
bered that we are trying to be practical (that's what 
it says on the cover). We build and measure, after 
initial calculations. Quite often, as we have already 
demonstrated, the empirical method gives surprising 
results: obviously some factor has been omitted 
from the calculation. So was Rel left out? -let's see. 
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Michael answers: We must take things step by 
step in arriving at these input resistances of direct 
coupled transistors. First, we ignore Rel for the 
reasons already given, so Rin= hfe(11Xhfe(2 ) XRE2, 
240 X 440 X 2,700, which. is 285.12Mí2. 

It is then shunted by the input base bias network 
Rl and R2, giving the stage input resistance as:- 

RIN Rl + R2 + Rin 

3.9MS/ + 3Mí2 + 285Mí1 
1 6MSà approx. 

A more accurate calculation for RIN would take 
into account REl, previously ignored, giving a 
marked difference in the calculation of Rin. 

Remember that the input resistance Rin is mainly 
controlled by Rl and R2 in parallel. This has already 
been used as a main argument by our readers, so 
let's go on from there. 

Fig. 46. Input resistances separately calculated for each section of a 

combined stage. This is not really a true picture, see text. 

The input resistance to the second transistor, Rm(2) 

is life (2) XRe(2) approximately, which works out to 
1.19Mí2 approximately. Fig. 46 sets out what we have 
already learned in the preceding paragraphs. But in 
interpreting this we should hark back to John 
Donne's reminder, "No man is an island ". Para- 
phrasing, no transistor is a self -contained entity 
when in a circuit. 

In Fig. 46, lima) is shunting the first transistor 
emitter resistance, the bone of contention, that 68kí2 
component. Now, 1 l9MSl is large, so large compared 
with 68kfl that the effective emitter resistance is 
only very little below the nominal 68k11, certainly 
with component tolerances and transistor spreads. 

But let's look at Rin(1), using our nominal figure. 
1R;,,(1)= 240X68k11 =16.3Mí/ 

This is a far different figure from 285Mí2, granted, 
but take another look at the Stage Resistance, which 
is what we want to know, practically. Let's insert 
our new figure of 16.3MS2 in this formula. We now 
g e t 

3.9MSZ 3M í2 +16-3M0 16.3Mí1 - 1 53Mí1 

As we can see, not such a different value from the 
original 1.6M11. 

We have to thank our correspondents for making 
us add to our explanation of Input Resistance and 
hope other readers will bear with us when we appear 
to be labouring a minor paint. It can be important in 
practice. 



THE ULT I MATE IN COMMUNICATIONS RECEIVERS 

8 WAVE BANDS 
+ WORLD MAP & 
TIME ZONE DIAL 

Brings INSTANT WORLD -WIDE RECEPTION at the 
press of a button. Sensational scoop purchase of this 
just -released model enables us to offer a truly advan- 
ced communications receiver at a previously unheard 
of price (Similar models can cost £120 or more ) The 
8 WAVEBANDS enables you to cover the world at 
the press of a button. You might even pick up a 

world scoop on this world -wide receiver! As well as 
all the usual BBC Programmes you can pick up 
Local Radio Stations (including new stations yet to 
be introduced). *Pop Pirates. *Aircraft (control to 
pilot -pilot to control). *Shipping. *Taxis. RAC. 
*AA. *Fire and Ambulances: *Continental and 
1008 more too numerous to list. from Australia. 
Africa America, India, Europe. You'll get hour 
after hour of enjoyable listening on this superb 
receiver 24 hours a day -7 days a week. A complete 
hobby in itself. Enjoy the exciting cross -talk between 
control towers and airline pilots -- listen to the 
progress of an ambulance on its way to an accident - 
hear the deep -sea trawler captain's ship -to -ship 
and ship- to-shore conversations. PLUS many more 
exciting and absorbing Public Service Band transmis- 
sions we are not allowed to mention. This set has been 
manufactured by one of the most advanced companies 
in radio and electronic communications and carries 
their FULL WRITTEN GUARANTEE. Attractively 
finished in Leatherette and stainless steel to add 
quality and distinction to any living -room. Completely portable using standard batteries 
(obtainable anywhere) -or can be plugged directly into mains. 14 Transistors, 9 diodes, 
1 thermistor, internal ferrite rod antenna and external Telescopic Antenna. Tone, volume 
and tuning controls. Very latest keyboard push -button waveband selector. Dial light (enabling 
use in darkness). Special WORLD -WIDE DIAL and WORLD MAP enables you to tell the 
correct time in any country of the world (essential for world listening). Hi-fidelity ear- 
phone automatically cuts out main speaker when in use. Freels.: Long Wave 110 -350 Kea. 
Medium 131 -1005 Res. Marine 1.0 -4.5 Mcs. Short Wave 412 Mcs. Short Wave 1224 Mrs. 
FM /VHF 88 -108 Mcs. AIRCRAFT 108 -135 Mcs. PUBLIC SERVICE BANDS 131 -174 Mcs. 

NOTE. -The Ministry of Posts & Telecommunications state a Licence 
(not generally available to the public) is required for the reception of 
transmissions by Fire Brigade, Aircraft, Shipping, etc., but there is no 
licence needed to buy. 
FREE Brochure of unusual frequency radios on request, send 3p stamp 

IIII1111N011Isis 

1111111111111111 

PRICE £29.50 
-- 50p p. & p. or sent for £7.50 
deposit and 50p. p & p and 6 

monthly payments of £4.40 
(Total £33.90) 

SCIENTIFIC AND TECHNICAL 
(PW8) 507-511 LONDON ROAD, WESTCLIFF, ESSEX 

Train for 
television 
Course commences 6th September, 1972 

This is your opportunity to train as a television 
and radio engineer on our full -time Two -Year 
College Diploma Course specially designed to cover 
the examinations of the City and Guilds Radio, 
Television and Electronics Technicians' Certificate. 
Full theoretical and practical instruction on all types 
of modern receivers -including the latest colour sets. 

Minimum entrance requirements are Senior. 
Cambridge or 'O' Level, or equivalent in Mathematics 
and English. is E i 

(Please send free prospectus to: 

Name ' 

IAddress 1 

I 
I 

THE PEMBRIDGECOLLEGEOFELECTRONICS I 
(Dept. pwii) 34a Hereford Rd., London W2 5AJ 

Lono ---- - moms -MIA 

May we draw 
your attention 

to the 
simplest way 

of ordering goods 
from 

HOME RADIO 

It's late at night but that doesn't stop our young electronics 
enthusiast from ordering some components. He just dialled 
01 -648 8422 and telephoned his requirements, knowing that our 
Answering Machine will store his message ready for us to deal 
with next morning. As a member of our Credit Account Service 

Please write in block capitals 

POST THIS 
COUPON 
with your 

Name 

Cheque or Address 
postal order 
tor 7011 

HOME RADIO (COMPONENTS) LTD., Dept.PW 
234 -240 London Road, Mitcham, Surrey CR4 3HD. 

I 
I 

-I 

(COMPONENTS) 
LIMITED 

240 London Road, Mitcham. CR4 3HD Tel 01-6488422 

he is well aware of the advantages it brings him. He has, for in- 
stance, a free supply of our pre -paid envelopes and order forms, 
for use when it suits him better to write his requirements rather 
than phone them. This alone saves him quite a bit. Not to mention 
his time spent in buying stamps and envelopes! 
We have over 300 customers in our Credit Account Service, some 
sending us several orders a week, others just a few a year; but 
they all appreciate the fact that after being in the service for 12 
months we send them up -dated Catalogues and Price Lists free 
of charge. 
Now -if you have not already got a copy of our Components Cata- 
logue send the coupon with a cheque or P.O. for 70 pence. More 
than 8,000 items clearly listed, over 1,500 of them illustrated. More- 
over, with the catalogue you get 10 vouchers each worth 5p when 
used as instructed. 
If you call at our shop (open 9 to 5.30 Monday to Saturday, except 
Wednesday 9 to 1) you can buy the catalogue for 50 pence, thus 
saving the 20p packing and postage. Details and entry forms for 
our Credit Account Service are included in each catalogue. Send 
today. 

The price of 70p applies only to catalognes purchased 
by customers in the UK and to BE PO addresses. 
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One red -faced author wishes to apologise for a slip 
of the typewriter: in the April issue, talking about 
the "practice" of using transistor circuits, allow- 
ing for gain spreads, etc., I said (and underlined, 
Heaven help me!) "Stage input resistance is pri- 
marily controlled by the base bias transistors," and, 
of course, I should have said resistors. 

Again, in the final paragraph of this contribu- 
tion, headed "Normalising ", it would have been more 
explicit to say: "For example, our Ic is ImA, which 
gives us around 0.24V, so we multiply the quoted 
minimum hFE at IOOmA Ic, 20,000 by 0.24, getting 
4,800. The Iast sentence of this article should then 
be ignored. 

Biasing 
In our previous circuits, we have relied upon the 

potential divider method of biasing, i.e., Rl and R2 
in Fig. 45, and the effect of the emitter resistor has, 
rightly been pointed out to us. We now come to the 
next step in circuit design, taking account of this 
component as the prime biasing factor -which may 
now explain why we were rather reticent about its 
effect before. 

If we have a single transistor, as in Fig. 47, taking 
a silicon type, for ease of calculation, and we require 
this to have the collector current of ImA. If, also, 
we want the collector to emitter voltage to be around 
half the supply (see previous articles for the reasons 
underlying these choices), we can anticipate the 
maximum voltage swing at the output, all being well. 

Beginning with the collector resistor, Re, let's 
calculate: 

VR 6V Rc= Ì lmA 
6kû 

All right, you don't have one of those in your 
spares box -but just stick with us a moment, while 
we continue to calculate, using "ideal" rather than 
practical values. (I remember an old steam radio 
engineer who used to say "stick a point one in" 
whenever a capacitor, sorry, condenser to him, had 
gone. Surprising how often it was successful.) 

Let's typify the circuit by saying the hie is around 
6k11 and the hFE is between a minimum of 200 and 
maximum of 800, typically 400. Take it from there ... 

Let us now use just one resistor to bias the base, 
as in Fig. 48. Regard the base- emitter junction as a 
conducting diode: right then, the base -to- emitter 
voltage will be around 600mV for our silicon semi- 
conductor. Taking this away from the supply voltage, 
we get 

VRb= Vc,- Vbc= 12- 0.6= 11.4V. 

Calculating the current which will flow through 
Rb, which is, of course, the base current of the tran- 
sistor, Ib, we take into account the d.c. current gain 
which will give us the required collector current. 
Hence our previous insistence on those graphs. It is 
no use sticking in something similar and hoping it 
will work : the right way is to check your curves 
and do these simple calculations. Or ask your twelve - 
year old nipper to do them for you! 

We know that the base current is multiplied by 
the d.c. current gain -yes we do, for we spent some 
time previously, explaining why! -and this gives us 
a certain collector current. 

To write this in basic mathematics, Io =IbXhrE. 
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If we juggle this formula, we can see that the base 
current required to attain a given collector current 
with a known d.c. current gain will be 

Ib 
hFt 

If we take a typical example, our figure of 400 for 

hFE, then ib becomes 400 or 2.5µA. 

Simple Ohms Law can now be called into play. 
VRb .4 

Rb 
IRb 2-5 

11 

51 x 1C r6 
4,560,000, i.e. 4.56Mû. 

If we fitted a resistor of this value (if we could 
find one, that is), plus the input and output coupling 
capacitors, we could get a working circuit with an 
input impedance of around 6kû, and we could expect 
the output impedance to be similar. 

In practical terms, a 6k11 input impedance is low. 
Remember what we have said before: low to high 
is the golden rule for matching. In this case, we 
could increase the input resistance by inserting an 
unbypassed emitter resistor. Easy, you say, but there 
is always a snag, that's Henry's First Law. The snag 
is that inserting this resistor immediately affects the 
biasing, and we are back where we began. 

hFE spreads 
There is an even more subtle pitfall, and this could 

be called differences in d.c. current gain. There can 
be variations of as much as 4:1 in hFE in any given 
batch of transistors. So instead of being able to 
expect a collector voltage swing of between the Vee 
and the "zero" line with a collector voltage of 6 volts, 
in the case given, we must allow for hFE spreads 
between 200 and 800. Let's take a look at what this 
means, practically. 

First, the base current is fixed, so the voltage drop 
across that base resistor will be 11.4 volts in the 
little circuit of Fig. 48. As the resistor does not 
change its value we can expect the current through 
it to be 2.5µA. 

12V 

R, / VR, 

i-r 6v 

Vice 

Fig. 47, left. Biasing, the first steps: determining collector voltage. 
Fig. 48, centre, the effect of the base bias resistor. Fig. 49, right, 
returning the "upper" end of Rb to the collector considerably alters 

conditions. 

Let's begin with the minimum hFE of 200. The 
collector current will be: 

I = Ib X hFE = 2.5µA x 200 = 500µA 

In other words, half the calculated L. And even 
worse, in these circumstances, the voltage across the 
collector resistor will be Ie X R°, or 3V which makes 
the collector voltage 12 -3 =9V. 

The serious effect of this is that instead of our 
collector having a swing of almost plus and minus 
6 volts we are now limited to a nominal 3 volts plus 
and 9 volts minus. Lop -sided waveforms are 



anathema to good amplifiers, so we would have to 
waste a lot of potential capability by limiting the 
swing to ± 3V to allow for the hFE spread. 

If you would care to pursue the same argument, 
you will find that an hFE of 800 would give a collector 
current of 2mA and a collector voltage of, believe it 
or not, zero volts, or very nearly. 

The solution? In this type of circuit we would use 
selected transistors. Even gain grouped, types have 
spreads of 2:1 or so, and an alternative way of en- 
suring precision is to employ selected resistors for 
the base bias, or, better still, have a preset resistor. 

In practice, what's to be done? We have already 
seen that resistor choice is precise, and transistor 
selection can be, to say the least a chancy business. 
Yet we find this type of circuit in use throughout 
commercial gear. So where do we, as constructors, 
take our guideline? 

We, that is, Mike and I, suggest you always take 
the maximum hFE into account. We do not want to 
end up with zero collector voltage, so if we design 
the circuit around maximum d.c. current gain, this 
eventuality, at least, can be avoided. But we must 
always remember that the reliability of this type of 
circuit depends on the peak -to -peak signal swing 
being smaller than the maximum spreads likely to 
be obtained in transistors of similar design, and, oh 
boy; do these vary! 

Another biasing method 
Let us now get on to another type of biasing. A 

subtle difference, with the base bias resistor taken 
to the collector instead of the supply line, Fig. 49. 

Consider the case of a transistor with a high 
hFE fitted into this circuit. As we have seen, this 
would cause the collector voltage to be less. The 
base current is controlled by Rb, as has already been 
noted, but it is also controlled by the voltage "feed- 
ing it ", so to speak, at its upper end. 

So, if the collector voltage is lower than normal, 
then the current feed, via Rb to the base will be 
less, and let us not forget that we are dealing with a 
current -sensitive device. Reduction of base current 
will cause reduction of the collector current, so 
there will be less voltage drop across the collector 
resistor and the collector voltage will go up. 

From this, we can see that taking the base bias 
resistor to the collector instead of the supply makes 
the simple circuit more tolerant of transistor 
variations. 

The signal source 
It has already been stated that we cannot regard 

a transistor circuit in its isolated state. What came 
before and what comes after is relevant to its opera- 
tion. Take Fig. 50a as an example. 

Here, we have a signal source, with, presumably, 
a definable resistance. The a.c. signal at the collector 
of the transistor is phase reversed with respect to the 
base. As Rb is connected from collector to base, some 
negative feedback will take place. The amount of 
negative feedback depends on the ratio of Rb to the 
resistance of the signal source. 

Let's take the source resistance of the previous 
stage to be lka. In our diagram, this is shown in 
series with a hypothetical generator, a convenient 
way of indicating a signal source. If Rb is 100kfl and 
the source Ik12, .then 1 /100th of the signal source is 
being fed back to the base. 

v« 

Fig. 50a, left, shows why the input resistance must be accounted for. 
Here the source is shown as a voltage generator with its resistance 
in series. Fig. 50b, right, shows how by "splitting" Rb and decoupling 

the junction point, we can modify the feedback. 

We can modify the amount of feedback by effec- 
tively splitting the feedback resistor, as in Fig 50b. 
But note that the junction of the two resistors is 
decoupled to the zero volts line. This is to ensure that 
although for d.c. purposes, Rb consists of Rbi and Rbz, 
for a.c. purposes, it is merely Rbz, because the 
"bottom" end of C is effectively taken to Voe via the 
power supply. The nearer C is to the collector, the 
more it shunts Re and reduces the a.c. gain of the 
stage. 

Substitutes 
In the May issue of PW there was some excellent 

semiconductor guidance, both in Mr. Longland's use- 
ful supplement and in the article (The Texan Stereo 
Amplifier) by Richard Mann. But the sort of thing 
you will not always see in these articles and supple- 
ments, and which is daily hammered home to those 
of us in the service industry, is that substitutes are 
not always what they seem -despite published 
specifications. 

In circuits of the type of our Fig. 48, some substi- 
tutes may not work at all, even those of the same 
type number. Not all makers indicate gain groups 
satisfactorily. 

Summing bias 
We have looked at the two -resistor method of base 

biasing in previous articles; have considered the 
effect of the emitter resistor, and in this article we 
have noted two distinct methods of base bias with 
a single resistor to the collector, or the supply line. 
All are common practical methods, and to sum them 
up, we show °a direct comparison, with parameter 
variations, in Fig. 51. 

For this purpose, we are again indebted to 1\Iullard 
Ltd. You know, if they didn't exist, they would have 
had to be invented! This figure is a direct crib 
from Chapter 3 of the Mullard Transistor Handbook. 
The only change we have to note is their use of Vs 
instead of our Ve,. The table shows the effect on 
emitter current when hFE, VBE or Vs is varied. We 
can see that in the potential divider type of circuit, 
the spreads in h55 have little effect on the emitter 
current. But an emitter voltage of 3V or more is 
needed if current variations are to be small when 
the supply voltage changes. 

Thus, it can be seen that variation of the base -to- 
emitter voltage causes only a very small percentage 
change in the emitter current. So we can regard VBE 
variations as of negligible consequence. 

Variations of hFE, however, depend on the circuit 
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arrangement. They are greater with the "direct" 
arrangement of Rb to Vs. 

In all cases, the really drastic operational change 
is caused by a variation in supply voltage. Change 
in Vs has a marked change effect on emitter current. 
This underlines more than ever the need for a stable 
power supply. Both Mike and I feel so strongly about 
this, having had so much bother with amplifiers and 
other pieces of transistorised equipment, that we 
intend to deal with stabilised power supplies, to build 
and describe one for general use, as soon as a pretty 
busy life will allow us. 

Parameter 
variation IE variation 

hFE 150% +.1, -1.6 % +23, -35% 149 
VBE 17% 11.7% 10.95% 10.86% 
Vs -50% -62% -55% -56% 

Fig. 51. Comparison of biasing arrangements, showing the effect of 
spreads of emitter current that can result from changes in hFE and 
VBE for alternative supply voltages. Nominal values of parameters are: 

Vs = 7V, VBE = 0.7V, hFE = 100, tE = 1mA (approx.). 

For now, bear with us, again having spent our 
allotted space in theoretical discussion. Next month, 
constructors can get their teeth into a useful 
project again. 

TO BE CONTINUED 

MAXWELL 

PRACTI CALL 

WIRELESS 
By 

HENRY 

"I'll bet he hasn't the nerve to make a monkey 
out of me "! 
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Car Radio Installation - continued from page 314 

value capacitor say around 50pF, in series with the 
aerial. This should be done inside the receiver, 
hence it should be in series with the aerial socket, 
so that it will be fully screened. The reason for this 
is that we are putting two capacitances in series, 
the capacitor, and that of the aerial and its feeder. 
Capacitances in series are always less in value than 
either one, hence the capacitance seen by the 
receiver aerial circuits is less than that of the aerial. 
There will be slight attenuation resulting from the 
reactance of the capacitor, but this will be little 
compared with the extra gain resulting from proper 
alignment of the aerial circuits. 

An aerial trimmer should come to a definite peak, 
if it doesn't, it shows that alignment is not at its 
optimum and most likely too much capacitance is 
the cause. The series capacitor is always worth a try. 

Finally in the matter of fitting the aerial, it is a 
good practice to make a small indentation with a 
centre -punch at the point of the body where you are 
going to drill. If this is not done, the drill may 
wander, or worse still slip and make a nasty scratch 
on the paintwork. 

Power supplies 
The power supply is the next step. It is essential 

first to ascertain the polarity of the car and that of 
the radio. Many radios are easily converted from 
one polarity to the other by means of a plug and 
socket or similar switching device, others can be 
converted by internal wiring changes described in 
the maker's service manual, while yet others are 
non -convertible. 

Having made sure of the correct polarity, next 
comes the connecting up. Each radio has a power 
lead connected to it which incorporates a series fuse - 
carrier. This too should be checked to see if the 
fuse is present and of the correct value. 

There is usually a large grommet in the bulkhead 
through which various cables pass. The power lead 
can pass through this, retaining the fuse -carrier on 
the inside of the car. The lead is brought to the 
fuse and distribution -box which will usually be found 
on the bulkhead in the engine compartment. There 
are generally two fuses for auxiliary equipment, one 
which is live when the ignition is switched on, and 
the other which is live all the time. As the radio 
will no doubt be required when the car is stationary, 
the one that is permanently on is the one to connect 
in to. The car .handbook will identify which is which, 
but if a manual is not available, use a meter to 
discover which is still alive with the ignition 
switched off. 

Interference 
The radio should now work, and the aerial 

trimmer can be adjusted as before described, then 
the radio screwed into place. However, the instal- 
lation is not yet finished, steps must be taken to 
suppress interference. Actually, the principal diffi- 
culties in achieving a satisfactory installation arise 
from suppressing interference. There seems to be a 
certain element of chance involved in this, some 
cars are quite docile and give no trouble at all, 
while others seems to be `rogue' models producing 
several different types of interference that prove 
difficult to eradicate. 

TO BE CONTINUED 



HENRY'S LOW COST FIRST GRADE BÑÉW BRANDED TRIACSNFE Sa1ENER5,8RDGE5Sla dORI DR ECIRMITI 
BY ATES EMIHUS FAIRCHILD FERRANTI I.T.T. MULLARD NEWMARKET PHILIPS R.C.A. TEXAS 

TRANSISTORS 
A SELECTION FROM OUR LIST 

AAY30 10p 
AAY42 15p 
AAZ13 lOp 
AAZ15 10p 
AAZ17 lOp 
AC107 8611 
AC126 300 
AC127 25p 
AC127Z 50p 
AC128 20p 
AC176 20p 
AC187 25p 
AC188 25p 
ACY17 SOp 
ACY18 25p 
ACY19 25p 
ACY20 200 
ACY21 20p 
ACY22 lOp 
ACY39 550 
ACY40 209 
ACY41 15p 
ACY44 $50 
AD140 50p 
AD149 50p 
AD161 850 
AD162 85p 
AF114 25p 
AF115 250 
AF116 25p 
AF117 20p 
AF118 800 
AF124 250 
AF125 20p 
AF126 209 
AF127 20p 
AF189 80p 
AF180 50p 
AF181 45p 
AF185 500 
AF186 40p 
AF239 40p 
ASY26 2ap 
ASY27 Sop 
ASY28 25p 
ASY29 S0p 
ASZ21 55p 
BA100 15p 
BA102 309 
BA110 259 
BA115 7p 
BAX13 6p 
BAX16 7p 
BAY31 7p 
BAY38 150 
BC107 10p 
BC108 10p 
BC109 100 
BC109C 12p 
BC113 100 
BC114 200 
BC116 20p 
BC116 20p 
BC116A 25D 
BC117 202 
BCI18 20p 
BC119 30p 
BC134 209 
BC135 16p 
BC136 20p 
BC137 209 
BC138 209 
BC147 129 
BC148 lOp 
BC149 120 
BC]53 200 
130154 20p 
BC167 15p 
BC169 12p 
BC189C 150 
BC177 20p 
BC178 20p 
BC179 209 
BC182L lOp 
BC183L 10p 
BC184L 129 
BC212L 129 
BC213L 12p 
BC214L 15p 
BCY30 350 
BCY31 40p 
BCY32 600 EMI SOp 
BCY34 85p 
BCY38 45p 
BCY39 

£1-00 
BCY40 50p 
BCY70 15p 
BCY71 209 
BCY72 15p 

BD115 750 
BD123 85p 
BD724 80p 
BD131 75p 
BD132 80p 
BDY11 

£150 
BDY17 

£1.50 
BDY38 85p 
BDY60 

11-00 

BF115 25P 
BF154 200 
BF158 15p 
BFI59 859 
BF180 85P 
BF194 15p 
BF195 15p 
13E196 15p 
BF197 159 
BFX13 25P 
BFX29 25p 
BFX30 25p 
BFX84 25p 
BFX85 80p 
BFX86 25p 
BFX87 250 
BFX88 200 
BFY18 25p 
BFY50 20p 
BFY51 200 
BFY52 20p 
BFY53 150 
BFY90 BbP 
BSX20 150 
1151121 20p 
BBY27 15p 
BST95A 12p 
B8Y95 12p 
BU105 2225 
BY100 15p 
BY126 120 
BY124 15p 
BY182 90p 
BYZ10 85p 
BYZ11 30p 
BYZ12 80p 
BYZ13 2Sp 
BZY78£1 00 
GET102 85p 
GET103 25p 
GET111 450 
GET113 250 
GET114 200 
GET115 500 
GET116 550 
GET880 45p 
GET882 SOP 
GEX66 

£150 
GM378A 550 
MAT101 25p 
MAT121 25p 
MC724P 60p 
MJ420 80p 
MJ421 800 
MJ2801 

£110 
1122901 

£1-50 
21.15140 50p 
MJE370 20p 
MJE371 80p 
MJE520 75p 
3125521 70p 
MJE2955 

£110 
MJE3055 

759 
MPSA0625p 
MPSA5629p 
MPSA7015p 
MPSU06 50p 
MPSL756 550 
NKT214 20p 
NKT216 35p 
NKT403 75p 
NKT404 55p 
OAS 250 
OA10 259 
0A47 10p 
0A70 10p 
0A79 lOp 
OA81 8p 
OA90 Sp 
OAR 7p 
0A95 7p 
0A200 7p 
OA202 100 

0016 50p 
0020 85p 
0022 500 
0023 BOp 
0024 80p 
0025 40p 
0026 25p 
0028 800 
0029 BOp 
0035 500 
0036 600 
0042 40p 
0043 500 
0044 1.50 
0045 12p 
0070 12P 
0071 120 
0072 209 
0075 250 
0076 25p 
0077 400 
OC81 20p 
OC81D 20p 
0081Z 40p 
0083 25p 
0084 25p 
00139 25p 
00140 400 
00141 600 
00170 25p 
00171 SOp 
OC200 40p 
00201 75p 
00202 80p 
00206 95p 
00571 97p 
ORP12 50p 
ORP60 40p 
8T140 15p 
ST141 20p 
TIP29A 50p 
TIP30A 80p 
TIP31A BOp 
TIP32A 70p 
TIP33A 

£1.00 
TIP34A 

£1-50 
TI843 40p 
TIS50 12p 
TIS51 10p 
TI852 lOp 
TIS60 18p 
TIS61 20p 
TIS62 260 
V405A 25P 
VR525 85p 
WO1 80p 
WO6 45p 
ZTX107 15p 
ZTX108 12p 
ZTX109 15p 
ZTX300 129 
ZTX301 150 
ZTX302 20p 
ZTX303 20p 
ZTX304 250 
ZTX500 15p 
ZTX501 15p 
ZTX502 20p 
ZTX503 17p 
ZTX504 40p 
ZTX531 28p 
IN914 70 
I5916 10p 
T54148 7p 
I544 7p 
10921 70 
I5922 Sp 
20301 25p 
20302 800 
20303 85p 
25404 20p 
25696 15p 
25697 15p 
25698 80p 
25706 lOp 
2N706A 12p 
25708 15p 
25930 209 
25987 40p 
251131 25p 
251132 25p 
251302 180 

251303 18p 
251304 22p 
251305 229 
251306 25P 
251307 25p 
251308 25p 
251309 259 
2571613 20p 
252147 75p 
252160 600 
252217 250 
252218 20p 
2N2218A 

250 
252219 20p 
252219A 

252220 259 
2N2221 20p 
252221A 

25p 
252222 20p 
2N2222A 

25p 
252369 15p 
2N2369A 

15p 
252646 40p 
252904 20p 
2N2904A 

25p 
252905 250 
252905A 

250 
252906 20p 
252906A 

2512907 28p 
2N2907A 

25p 
252925 15p 
252926 lOp 
253011 200 
253053 20p 
253054 50p 
253055 75p 
2N3525 

£100 
253614 550 
253702 lOp 
253703 10p 
253704 12D 
253705 100 
253707 12p 
253708 10p 
253714 

22.00 
253715 

£2-20 
253716 

£285 
253771 

£2-00 
253772 

£2-05 
253773 

£255 
253791 

22-75 
253819 85p 
253820 55p 
253823 50p 
253824 95p 
253903 200 
253966 25p 
254058 12p 
254061 12p 
2574062 12p 
254289 12p 
2N4250 12p 
25 4871 850 
2575457 80p 
255458 35p 
255459 40p 
40250 50p 
40360 40p 
40361 40p 
40362 50p 
40430 £1-00 
40543 650 
40594 £1-05 
40595 £1-05 
40636 £110 

Full transistor 
list available - 
send for your 

free copy today! 

HENRY'S 16o17 INTEGRATED CIRCUITS 
BRAND NEW FULL SPECIFICATION TTL74 SERIES 

BRANDED FAIRCHILD, I.T.T. AND TEXAS 
DEVICES MAY BE MIXED TO QUALIFY FOR QUANTITY PRICES 

No. Description 1 -11 12 -24 25 -99 100t 
7400 Quadruple 2-input NAND gates .. .. 20p 1139 14p 14p 
7401 Quad 2 -input open collector NAND gates .. 20p 18p 18p 14p 
7402 Quad 2 -input NOR gatea .. .. 20p 113p 16p 14p 
7405 Quad 2 -input open collector NAND gates .. 000 18p 16p 14p 
7404 Sextuple inverters .. .. 20p 18p iSp 14P 
7405 Sex inverters with open collector outputs 20p 18p lóp 140 
7410 Triple 3 -input NAND gates .. .. 20p 18D 18p 14p 
7418 Dual 4 -input Schmitt triggers .. .. 80p E7p E5p 520 
7420 Dual 4 -input NAND gates .. .. .. 20p 18p 16p 14p 
7480 Single 8 -input NAND gates .. .. .. 00p 18p 16p 14p 
7440 Dual 4 -input NAND buffer gates .. .. 200 189 16p 140 
7441 BCD -Decimal decoder /Nixie driver .. 75p 72p 70p 60p 
744E BCD -Decimal decoder (4 -10 -line) TTL O/P .. 75p 720 70p 60p 
7443 Excess 3- Decimal decoder TTL outputs .. £1.00 95p 90p 80p 
7447 BCD -Decimal 7 seg. decoder /indicator driver £1.75 £1.60 £145 £1.80 
7448 BCD -Decimal 7 seg. decoder /driver TTL 0/P £1.75 £1.8O £1.45 £1.80 
7450 Expand dual 2 -input AND -OR- INVERT gates 20p 18p 169 14p 
7451 Dual 2 -wide 2 -input AND -OR- INVERT gates 000 18p 16p 14p 
7453 Quad 2 -input expand AND -OR- INVERT gates 000 18p 16p 14p 
7454 4 -wide 2 -input AND -OR- INVERT gates .. SOP i8p 160 14p 
7460 Dual 4 -input expanders .. .. .. 200 11341 l6p 140 
7470 Single J -K flip -Sop (gated inputs) .. .. SOp 27p 25p 220 
7472 Single J -K flip flop (gated inputs) .. .. 30p 270 25p 02P 
7478 Dual J -K flip flop .. .. .. .. 40p 87p 85p 88p 
7474 Dual D flip flop ... .. .. 409 87p 85P 88p 
7475 Quadruple bistable latch .. 45p 42p 40p 88p 
7478 Dual J -K flip -flops with Preset and Clear .. 400 87p 84p 81p 
7480 Gated Full Adder .. .. .. .. 90p 720 87p 5011 
7481 16 -bit read /write memory .. .. .. £1.25 £1.15 21.10 £100 
7482 2 -bit binary Full Adder .. .. .. 87p 80p 700 050 
7483 4 -bit binary Full Adder .. E1.00 90p 85p 80p 
7484 16 -bit RAN with gated write inputs .. .. 90p 85p 80p 75p 
7486 Quadruple 2 -input Exclusive OR gates .. 450 41p 88p 850 
7490 BCD decade counter .. .. .. .. 75p 70p 650 OOP 

7491 8 -bit shift register . .. .. .. 11.00 95p 90p 80p 
7492 Divide twelve counter .. .. .. 750 70p 65p GOp 
7498 4 -bit binary counter .. .. .. 750 70p 65p 600 
7494 Dual entry 4 -bit shift register .. .. 80p 75p 70p 65p 
7495 4 -bit up -down shift register .. 800 75p 709 85p 
7490 5 -bit parallel /serial in /out shift register .. £1.00 97p 95p 90p 
74100 8 -bit bistable latch .. .. .. 22.60 12.30 12.00 £1.75 
74115 Sextuple Set -Reset latches .. , .. .. 11.00 95p 900 80p 
74121 Monostable multivlbrators .. .. .. 800 55p 50p 46p 
74141 BCD -Decimal decoder /Nixie driver . . £1.00 95p 90p 80p 
74145 BCD -Decimal decoder (1- 4 -line) TTL 0/P .. 01.50 £1.40 L1-30 £1.10 
74150 16 -bit data selector /multiplexer .. .. £8.85 £S.20 £2.95 22.15 
75151 8 -bit data selector /multiplexer .. 11.10 95p 90p 80p 

74158 Dual 4 -line to 1 -line data selector multiplexer £1 S5 El 27 £1.20 £1.15 
74154 16-bit decoder /demultiplexer .. .. .. £2.00 £1.75 21.55 81.80 
74155 Dual 2 -line to 4 -line decoder /demultiplexer .. 81.55 £1.47 £1.85 E1.10 
74156 Dual 2 -line to 4 -line decoder /demultiplexer.. £1.65 £1.47 01-55 £140 
74190 Sync decade up -down counter, 1 -line mode .. E1.95 £1.85 £1.75 £1.60 
74191 Sync 4 -bit up -down counter, 1 -line mode .. 11-9S £185 21.76 £1.80 
74192 Sync decade up -down counter, 2 -line mode .. 12.00 11.90 11.80 El 65 
74193 Sync 4- bit up -down counter, 2 -line mode .. 12.00 21.90 £1.80 11.80 
74196 Asynchronous presettable decade counter .. 11.50. E1.40 £1 -SO E1.10 
74197 Asynchronous presettable 4 -bit binary counter E1.50 E1.40 51.80 E1.10 
Complete data on the above in booklet 20 papes, Ref. 29, issue 2 at 159 post paid. 
Texas I.C. Handbook. Complete information on 100 types. 40p. Poet lOp. 
Integrated circuit sockets 14 pin D.I.L. 25p; 16 pin D.I.L. 80p. 

250+ 

120 
0 12 

1211 
129 
129 

120 
20p 

120 
0 12 

120 
55p 

70p 
£115 
£i 15 

12p 
12p 
120 
lßp 
200 
200 
800 
800 
850 
080 
55p 
90p 
80p 
78P 
710 
88p 
550 
706 
560 
55p 
800 
BOp 
SSp 

£1-50 
700 
410 
700 

£100 
£2-05 

700 
£110 
£105 
81-05 
£1-05 
£1-50 
£150 
£1-55 
£1.40 
£1-00 
E100 

QUANTITY 
OFFERS 

FROM STOCK 

AFI17Mullard 20p 
25 + 17p 

100 + I5p 
500 + 12p 

1000 + IOp 

2N2646 Motorola 
40p 

25 + 35p 
100 + 32p 

500 + 28p 
1000 + 25p 

OCI70 Mullard 25p 
25 + 20p 

100 + 18p 
500 + 15p 

1000 + 13p 

BYI27Mullard I5p 
25 + 1211 

100 + 10p 
500 + 9p 

1000 + Sp 

0C35 Mullard 50p 
25 + 45p 

100 + 40p 
500 + 35p 

1000 + 30p 

2N2926 Green 10p 
25 + 9p 

100 + 8p 
500 + 6p 

1000 + 5p 

BC107 All Makes 
!Op 

25 + 8p 
100 + 7p 
500 + 6p 

1000 + 5p - eet_nm 
2N3055 Fairchild 

75p 
25 + 65p 

100 + 50p 
500 + 40p 

1000 + 35p 
PEEP 

BYZ 13 M u l lard 25p 
25 + 20p 

100 + 17p 
500 + I5p 

1000 + 12p 

INTEGRATED 
CIRCUITS 

51F04000P 55p 
MFC4010P 60p 
1012 12-50 
PA246 £1.50 
TAD100 01.50 
TAD110 £1.50 
MC724P 50p 
702C (T05) 750 
709C (TOO) 450 
709C (D.I.L.) 450 
723C(TO5) 91.00 
741C(T05) SOp 
MC13035 £2.00 
MC1304P £2.25 
SL403D 21.50 
741C(DIL) 75p 
914(105) 40p 
923(T05) 40p 
TOSHIBA 
20 watt 24-47 
TOSHIBA 
Pre amp £1$0 

PLESSEY INTEGRATED 
CIRCUIT 8 Watt Amplifier 
SL408D 
Complete with 8 -page 
booklet, circuite 
and data - 

1 1 50ea. 
ZENER DIODES 

1- 25 100 500 1000 
24 + + + + 

400m/w 
BZY 88 
series; 12p 100 8p 7p Gp 

14 watt 
ZL series 25p 280 20p 17p 15P 

3 watt 
STZ series 800 270 250 220 20p 

10 watt - 

ZS aeries +40p 87p 85p SOp 25p 
All types are 5 %. Wire Ended + these 
Stud. in voltages 3.3 -100 volt in all 
standard values. '33.33 volt. 

TRIACS 
Stud with accessories 

P.I. Current 1 -11 
Type volts 
SC35A 100 3 amps 80p 
18035B 200 3 amps 85p 
SC35D 400 3 amps 90p 
SO40A 100 6 amps 90p 
50405 200 6 amps 1105 
0040D 400 6 amps £100 
SC45A 100 10 amps £1.05 
SC45B 200 10 amps £1.15 
SC45D 400 10 amps £1.25 
SC50 A 100 15 amps £1.85 
SC5OB 200 15 amps £1.45 
8C50D 400 15 amps £175 
8040E 500 6 amps E1-25 
5048E 500 10 amps £1.45 
8050E 500 15 amps 11-95 
DIAC SD2 25P 

SILICON RECTIFIERS 
1 AMP MINIATURE PLASTIC WIRE ENDED 
Type P.I.V. 1 -49 50+ 100+ 500 +1000+ 
I54001 50 Op 5p 41p 4p SOP 
I54012 100 7p Bp 5p 44p 4p 
IN4003 200 8p 7p Op Sp 44p 
IN4004 400 Sp 7p 8p by 44p 
154005 600 100 9p Sp 7p Gp 
I54006 800 120 10p Sp 8p 7p 
]N4007 1000 15p I2p 10p 9p Sp 

BRIDGE RECTIFIERS 
Miniature Potted Silicon -" x x 07 

Cur- Cur - 
Type P.I.V. rent 1 -12 Type P.I.V. rent 1 -11 
1002 100 2. 55p 4004 400 4a 75p 
2002 200 2a 85p 6004 600 4a SOp 
4002 400 2a 75p 1006 100 6a 70p 
6002 600 2a 80p 2006 200 6a 75p 
1004 100 4a 85p 4006 400 60. £1.00 
2004 200 4a 70p 6006 600 6a 01-10 

0A202 IOp 
25 + Sp 

100 + 7p 
500 + 6p 

1000 + 5p 

OC28 Mullard 60p 
25 + 55p 

100 + 50p 
500 + 45p 

1000 + 40p 

2N3819 Texas 35p 
25 + 30p 

100 + 25p 
500 + 20p 

1000 + 17p 

BCI08 and 9 
All Makes IOp 

25 + 8p 
100 + 7p 
500 + 6p 

1000 + 5p 

AD16I ADI62 35p 
each 

25 + 32p 
100 + 28p 
500 + 25p 

1000 + 22p 

OUR RANGE IS ALWAYS EXPANDING - Enquiries invited 
ADDITIONAL DISCOUNTS -10% 12 +: 15% 25+: 20% 100+ 

for new types arriving daily - DELIVERY IS FROM STOCK 
SEMI- CONDUCTOR DEPARTMENT HENRYS 303 EDGWARE RD., LONDON, W2. TEL 01 -723 1008/9 

RADIO LTD. CALLERS 356 EDGWARE ROAD W2. 

NEW LIST - NEW P 
1971 TRANSISTOR 
LIST 1500 + 
SEND FOR YOUR F 

COPY TODAY... 

RICES 

REE 

DISCOUNTS We respectfully ask 

10 % 12+ l ANY ONE customers to include 
15% 25+ Ì TYPE a minimum E1.00 per 

20% 100 + order.ithelpstoplanaheat 
POSTAGE7p.ALL ORDERS 8 saves postage as well. 
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MULLARD UNILEX 
EP9000 Amp £2.40. EP9001 Pre -amp £2.60. 
EPSOM Power Unit £390. Control Unit £200. 
Unilex Booklet £025. 

SINCLAIR SUPER IC12 

IN 1 II i i i 1 e 
ONLY ' £1.00 L1.80 
Complete with free printed circuit board and 
44 page Instruction book. 

1C12 KITS 
POWER Components for e 28V 0.5 Amp 
UNIT unit ideal for all versions power 

£2.00. Also suitable Sinclair P25 
. 123.70. 

LOUD Specially chosen for the IC12. 
SPEAKER I5" O ohm £090. 5" x 8" 8 ohm £135. 

10" x 6" 15 ohm "£200. 

BASIC Contains components for the P.C. 
KIT board and volume and simple tone 

controls. Mono version £1.10. 
Stereo model with balance control 
£2.39 

DELUXE Contains components for P.C. board 
KIT and volume and full treble and bass 

controls. Should be used with one 
of preamps below. Mono unit £130. 
Stereo model with balance control 
£279. 

PREAMP Type 1 for magnetic pickups, mica 
KIT and tuners, with 3 position equaliza- 

tion switch. Mono model £120. 
Stereo £2.20. Type 2 for ceramic or 
crystal pickups. Mono 46p. Stereo 
98p. 

S -DECS AND T -DECS 
The breadboards for the transistor age. 
S -DECS 
£1'40 
T -DECS 
£2.60 II 111' 

a /y, 
All orders from this section are post free and 
are subject to a 10% discount if over £5.00 and 
15/ if over £1500. Official credit orders from 
educational establishments welcome. 

SINCLAIR PROJECT 60 
yy 

Z30 23.60 45 L\¡ e - 250 £4.25 ii," 
P25 "£3.70 8. X -"`''. 
PZ6 "£6.20 4 ,K( 
PZ8 "£6 -40 

Q16 "£6.65 
AFU £4.40 

Stereo 60 Preamp /Control Unit .. £780 
Project 60 kit (see below) .. .. £250 

"5.30 Stereo 60/2 230 /PZ5 £ 
"Above package deal if sold with 

Project 60 kit and one other unit 
e.g. AFU, tuner or Q16 speaker .. "£74.80 
Stereo 60/2 Z30 /PZ6 . .. "£17 -60 

`Slmtlar special deal for above .. 1£1710 
Stereo 60 /2 Z50 /PZ8 .. .. "£1925 
Transformer for PZ8 (42V 2Amps) .. £2.45 
Project 605. .. .. .. "£18.80 
Project 60 FM tuner .. .. .. "£t6.80 

PROJECT 60 KIT 
Our extremely popular kit contains the extra 
capacitors, DIN plugs and sockets, cables and 
fuse holder needed to complete Project 50 at the 
attractive price of £2.50. 

SWANLEY ELECTRONICS 

32 Goldsel Rd., Swanky, Kent. 
Mall order only. Postage 37p per order on orders 
containing one or more hers with prices marked 
with an ". Postage on other orders 1Op. 
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BELLING LEE INSULATED TERMINALS. Red or 
Black, 5 amp. max. 10p pair, pp 3f 

BERCOSTAT WIREWOUTID RHEOSTAT. 50 volt, 
800 C2 25 watts, 2" dia. 25p. pp 7 }p. 

FINNED ALUMINIUM HEATSINK 9" x 14 ", Ready 
Drilled. 20p, pp 6 0 
SMITHS CIRCULAR TAPE POSITION INDICATORS 
Resetable, 50p, pp 5p. 

G.E.C. 5 AMP 240 VOLT A.C. CIRCUIT BREAKER. 
7614 PP 10 1p. 

SUB MIN CROC CLIPS. Red or Black, insulated 4p. 
Min. quantity, 6 pp. 34p. 
GARRARD MA(1 TAPE DECKS: flips, 50v solenoid 
operated brakes etc., Mains voltage motors £7.50 
each, pp £1.23. 

44' PLANNAIR FANS. Complete, capacitor, ex- 
equip. 2,800 r.p.m. £3.50, pp 40p. 

ELECTRIC MOTORS, HOOVER OR CROMPTON 
PARKINSON. 250v. Single Phase A.C. 

} h.p. 1,440 r.p.m. £3.75 PP £1.00 

I h.p. 1,425 r.p.m. or 2,800 r.p.m. £8.75 
pp £1.25 

4 h.p. 1,440 r.p.m. £2.25 pp 75p 

AUDIO CONNECTORS 
3 pin Din Plug . .. 

b pin Din Plug A type, B type 
2 pin Din Speaker Plug /socket 
3 pin Din Line Socket .. 

3.5mm Jack Plug Screened .. 
Standard Jack Plug .. .. 

Screened Standard Jack Plugs 
Stereo Jack Plug . .. 
Screened Stereo Jack Plug 

Phone Plugs: Red or Black 81 each. 

pp on above items 3fp. 

B.S.R. MINI AUTO- CHANGER 
Mono Cartridge £4.75 pp 30p. 

MAINS NEONS. 
Red or Green. Size: 4' X 11" 151, PP 3fp. 

LEVER ACTION P.0.1000 TYPE SWITCHES. 
Lock 4 -pole changeover 15p, PP 34p. (es- equip.) 

Lock 2 Pole Changeover 10p pp 31e. (ex- equip.) 

AUDIO LEADS 
Screened Phono Leads 46" long, 15p 

3.5 mm JAC5(3.5mm JACK 7' e" long 40p 

5 -Pin Din A Type, 5 -PIN A TYPE. Apneas 5' long 
70p. pp above items 51p. 
PIEZO DYNAMIC MICROPHONE 
50k CZ £100 pp 81i. 

MULLARD SCREW TERMINAL CAPACITORS. 
4,500 of 64v. 7100 of 40v. 500 each PP lOp. 

BELLING LEE 15 amp in -line rubber covered 
interference suppressor 25p PP 8p. 

RUBBER 3 PIN 6 AMP NON REVERSIBLE CABLE 
CONNECTORS 20p PP 541. 

FIBRE GLASS TAPE 3" wide 50 yd. roll. 501. 
PP 2O1. 

SOLENOIDS 12 VOLT PULL ACTION 
2' x l' x I" 40p pp 8p. 

STC SEALED RELAYS DOUBLE POLE 
CHANGEOVER 
48v 2500 Ex- equip. 15g pp 51, 
SIEMENS MINIATURE RELAY. Double pole 
changeover dust cover /base 48v 2500 50p PP 5P new. 

STO MINIATURE RELAY 280 C2 Perspex Cover 
6 -15v new, 35p pp 5p. 

GARDNER'S POTTED TRANSFORMER 0.250e 
Input: 18v 500m /n 50v 150 in/a, By 250 m/a Output. 
Size 3' X 2 }" X 2} ", £1.00, pp 20p. Ex equip tested. 

TELESCOPIC AERIALS 
Chromed 7' closed 28" extended 6 section ball 
jointed base 28p PP 8P new. 

MULLARD 4 DM 160 INDICATORS in plastic 
holder /cover ex- equip. size approx. ll' X 1}" X 4" 
Sop pp 81, 
PRINTED CIRCUIT BOARD /19 ACY 19's 10 0A200 
Diodes: l reed relay: 1 AZ 020 zenner ass. capacitor/ 
resistors. Power supply 22v 250 rn /A DC. Output 
240v. AC £1 pp 201 ex- equip. 

TOGGLE SWITCHES. Single pole Double Throw 
ex- equip. new condition. 60p doz. pp 13p. 

PAINTON PLUG SOCKETS Type 159 series working 
voltage 350e AC /DC current max. 3 amp AC /DC 
7 pin plug & socket 50p pp 6p. 15 pin plug & .socket 
11 pp Op. 31 WAY PLUG & SOCKET. £150. 
PP OP. 

13p each 
139 , 

10p 
13p 

lop 
10p 
15p 
139 
18p 

CASH WITH ORDER PLEASE 

FIELD 
ELECTRIC 
LIMITED 
3 Shenley Road, 
Borehamwood, Herts. 
Adjacent Elstree Mainline Station 
Tel: 01 -953 6009. 

BETTER GET 'SET' 
AERIAL MAST 
EQUIPMENT 

20' TELESCOPIC MASTS 
£875. Carr. £1. 
5' 2' Extension Sections to 
et bottom of above mast to 
increase beigbt. £1.26 each 
(any number supplied). 
85' MAST (7--5' 2' inter. 
locking sections) with base 
plate and 12 nylon guys with 
semi -auto tensioner. 
519.50. Carr. £I -50. 
70' MAST. Ditto. t6 guys, block 
and tackle.£37.50. Carr. £2.50. 

42' AERIAL MAST Complete 12 -4' x 2' sections. 
Interlocks 6 ". Flexible galvanised steel guy wires with 
strainers and guy plates. Base plate with fixing pins, guy 
wire stakes, halyard pulley block and tackle all in webbed 
canvas holdall. ONLY £250. Carr. £2. 

AERIAL RODS aft. 
Screwau loth . setion0 

Brand 
New, New, green finish. Suitable y 

Carr. 50p. 25 tor £5. Carr. Paid. 
R.F. ANTENNA TUNER (A.T.U.) 

Cylinder design 10' x 44'. Pre- 
cision calibrated scale. Suitable 
for tuning most aerials for 
increased signal strength. A must 
for serious operators for RC or 
TM. Full instructions. 
ONLY £900. P. & p. 25p. 

R.F. ANTENNA TUNER (A.T.U.) OPEN 
TYPE Mounted on ceramic former and feet. "Roller 

Coaster" design 18 G silver or 
silver plated wheel traversing 
on wire on ceramic former. Will 
handle considerable R.F. 
In original peeking. As used 
with No. 53 Transmitter. 
ONLY £3.00. P. & P. 501. 

No. 19 SET TRANSMITTER 
RECEIVER Rebuilt. Complete station 
with POU, Cables, Mic, Aerial, etc. 
£250. Carr. £3. 

No. 19 SET S00uA METERS 
Scaled 0 -800 and 13-15y. Brand new, 
boxed £125 Post Paid. (Quantity nor/. prices on request.) 

R.F. AMPLIFIER. To increase 
output of No. 19 Set. 

1 
. ONLY £376. Cara 01.25. 

4: Instruction Book for RF Amp. 
-Ó- -W+ 871p Poet Paid. 

AL No. 19 SPARES 
IN STOCK 
Complete instruction book 
with circuits for No. 19 
Equipment. 3741 Pest Paid. 

MINIATURE PORTABLE 
OSCILLOSCOPE CTS2 
A compact general purpose instrument with many 
unusual features. Size 9in. b., Sin. w., 16fin. d. Time base 
10 c /s. to 40 KHz. Y plate sensitivity 40V per cm. Tube 
Olin. Single sweep facilities. Operational 115/250V. AC 
5o c /s. Contained in metal transit ease. Tested (as new) 
condition. £2650. Carr. £1. 

NO. 31 SET BATTERIES 90 -60 and 4} volte. 
Four lu carton. £2.25, Carr. 75p. 

No. 22 TM /RC. 2 -8 MHz. Complete with 12V. D.C. 
P.S.U. headphones, mike and all cables 22250. Carr. £2.50 

FEW ONLY -No. 82 TM /RC 1 -5 -10 Mliz £17.50. 
Carr. £2. 

R.209 MK II COMMUNICATION 
RECEIVERS. 11 valve. Covers 1 -20 
Mc /s. 4 bande. AM /FM. CW. BFO. 
12V DC. Internal Power Supply. 
As New. Tested. £18-50. Carr. £130. 

MARCONI 80IA SIGNAL GENERATOR 
10-310 MHz. In original transit case. £45. Carr. £2.50 

CRYSTAL CALIBRATOR No. IO Crystal 
controlled heterodyne wave -meter covering 500 KHz- 
10 MHz (Harmonics up to 30 MHz). Power required 300V. 
D.C. 15mA. 12V. 0.3A D.C. Test equipment for 62TM /RC. 
SPECIAL OFFER £250. P. & p. 50p. 

HIGH SPEED MAGNETIC 
COUNTERS. 4 digit. 24 volt. 40p 
each or 15 for £350 poet paid. 

CREED 7E TELEPRINTERS 230 -240v AC opera- 
tion. Superb condition. Grey mottled enamel finish. 
Limited number £25. Carr. £1.50. 
Marty other F,x -Govt. Surplus Equipment items in ateek. 
Receivers ete. in mral quantities lox numerous to mension. 
Enquiries invited. LIST 251 Post Paid. (Refundable 
aeairtat purchases over £3.) 
C.W.O. Carriage charges apply to: Mariam only. 
Minimum Export Order 250. 

Surplus Electronicirading 
DRIVERS END LANE, CODICOTE, 

HITCHIN, HERTS, SG4 8TP 
Hours of business: 8-5 Mon. -Fri., 8-12 Sat. 

Telephone : Codicote 242 for appointment 



W I 
H 

o MONTHLY 
NEWS FOR 
DX LISTENERS 

v v 
j% ¡ i ^ i n 

T 
HE various electronic methods of determining 

the frequency of a station were discussed last 
month and, as promised, I will now describe a 

method which requires no additional electronic 
apparatus. 

The main requirement for this method is that the 
receiver has a bandspread dial, if this is not fitted it 
can be done very simply- several articles on this 
subject have been published. The other requirement 
is graph paper, the best kind has markings every 
tenth of an inch with major markings every 12in. 

The vertical axis of the graph is marked with the 
frequencies of interest. As an example I shall de- 
scribe the calibration of my Lafayette HÁ63 receiver 
on the 11MHz. band. The lowest frequency of in- 
terest is 11700kHz. and this is written at the bottom 
of the vertical axis. The scale is chosen so that 12in. 
represents 25kHz. The first mark up is therefore 
11725kHz., the second is 11750kHz. and so on up to 
12000kHz. 

The horizontal axis is marked with the graduations 
on the bandspread control. The scale on my receiver 
is marked from O to 100. The left hand end of the 
axis is marked 100 and every 12in. corresponds to 2 
on the dial. The graph markings are, therefore, 100, 
98, 96 etc. 

In order to draw the graph a certain amount of 
listening has to be done. The Main Tuning is set to 
a point where the Bandspread Control covers the 
whole of the band of interest, this point is then 
marked on the dial so that the tuning can be reset 
to this position at any time. During a short period 
of listening several stations will be heard of which 
the frequency is either known or announced during 
the broadcast. The positions of these stations on the 
bandspread dial are noted. 

Typical results of this are, for instance, 11710 
kHz, at 66 on the dial, 11800 at 70, 11880 at 74, 
11940 at 78 and 11990 at 82. These points are marked 
on the graph and a smooth curve is drawn joining 
all the points. . 

Once the graph has been drawn it is very easy to 
determine the frequency of any station. Before 
listening the Main Tuning is moved to the set point, 
the position of the station on the Bandspread dial 
is noted and the corresponding frequency is deter- 
mined from the graph. 

The first report this month comes from. Richard 
Coyle in Glasgow. Richard's equipment consists of a 
Lafayette KT340 receiver and a 200( ?) foot loft aerial. 
4965 R. Sante Fe, Colombia at 0400. 
4970 R. Rumbos, Venezuela at 0400. 
4980 Ecos del Torbes, Venezuela at 0345. 
4990 R. Barquisimeto, Venezuela at 0400. 

11710 RAE, Argentina in English at 0045. 
11720 R. Nacional, Brazil at 0200. 
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11795 R. Afghanistan in English at 1820. 
11805 R. Globo, Brazil at 0110. 
11865 R. Pernambuco, Brazil at 0005. 
11880 R. Splendid, Argentina at 0100. 
11925 R. Bandeirantes, Brzail at 0010. 
11955 FEBA, Seychelles at 1800:: 

Philip Sokell has recently added a 50 foot long - 
wire aerial to his equipment and has heard: 

6000 Hanoi, N. Vietnam at 2000. 
6050 HCJB, Quito, Ecuador at 0630. 
7125 Conakry, Guinea Rep. at 0530. 
7170 Beirut, Lebanon at 0200. 
7205 Beira, Mozambique at 0625. 
9645 Karachi, Pakistan at 0225. 
9545 Ulan Bator, Mongolia at 2330. 
Michael Berry of Dewsbury has used his Eddy- 

stone EB35 receiver and 15 foot vertical antenna to 
hear some interesting stations including: 

3240 R. Baghdad, Iraq in Turkish at 2005. 
3380 Blantyre, Malawi in English at 2100. 
3905 AIR, Delhi in English at 2310. 
4915 Nairobi Kenya in Swahili at 1730. 
4940 R. Yaracuy, Venezuela in Spanish at 0130. 
4940 Abidjan, Ivory Coast in French at 2300. 
4975 Dushanbe, USSR at 0000. 

15435 Dar -es- Salaam, Tanzania, English at 1905. 
15480 R. Portugal Libre, Portuguese at 1840., 

Ian Howes of Lowestoft used his R209 MKII re- 
ceiver and TV antenna to good effect hearing: - 
3260 R. TV Congolaise, Kinshasa in French at 1920. 
3295 Ghana B.C. in English at 2205. 
3380 Malawi B.C. in vernacular. at 1945. 
4755 R. Di!. do Maranhao, Brazil at 0020. 
4915 Voice of Kenya at 1750. 
4945 SABC, Commercial Service at 2205. 
9630 VOA, Philippines at 1700. 

14992 R. Liberation, S. Vietnam at 2000. 
15180 WINB, Red Lion in English at 2200. 
15265 R. Afghanistan in English at 1800. 

Chris Bruckshaw of Stockport has a Trio 9R59DS 
receiver and a 30 foot long -wire antenna enabling 
him to hear: - 

4940 R. Abidjan, Ivory Coast at 1940. 
4945 SABC, Commercial Service at 2015. 
4980 R. Accra, Ghana noted at 2100. 
4990 R. Nigeria, Lagos at 2010. 
5010 R. Garoua, Cameroon in French at 2115. 
5047 R. Lome, Togo with African Music at 2000. 
9020 R. Teheran, Iran in English at 2000. 

15015 R. Hanoi, N. Vietnam, English at 2025. 
15345 R. Kuwait in English at 1800. 

Reports should arrive by the 15th of the month 
and be addressed to me at 5 Ranelagh Gardens, 
Cranbrook, Ilford, Essex. 
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FVERYONE has their pet moans. Many people 
appear to select the 'JDG shoulder to weep 
openly and unashamedly on when it comes to 

writing in about happenings on the Amateur bands. 
While it would` be nice to dismiss these wailings 
with a single statement, unhappy experience not only 
backs these complaints but lends considerable 
weight to their argument. 

The most common one is European lids who 
appear to be smitten with both lack of intelligence 
and cloth ears at the same time. The other night, on 
twenty, an OH station called UK1ZFI with the rest 
of the gang standing by. Numerous other European 
stations then began frantically calling the OH station 
who spent most of the evening politely asking people 
to wait since he was specifically calling the UK1. 
Definitely an award for the most patient and polite 
Amateur in the face of persistent and wanton liddery 
must go to OHIXX. 

This incident, of course, is similar to the ones 
where lids call DX stations on their own frequency 
despite a clear statement from the DX operator that 
he is listening 5kHz (or whatever) up or down the 
band. One solution might be that any s.w.l. hearing a 
lid at work, should drop him a line pointing out the 
error of his ways. The R.S.G.B. has an "Intruder 
Watch ", how about a "Lid Watch "? 

Award for the greenest (with envy) amateur of the 
month goes to your scribe. My miserable 40ft. end 
fed overheard 9Y4T telling of his 1kW to a 3- element 
beam at thirty feet (Hallelujah!). 

FB8XX is on 7.001MHz practically every night 
according to Karl Muller (Mbabane, Swaziland). He 
also mentions ZD9BM as being on the loose on forty. 
Log from Karl for this band includes; A2CAK, 
CR7EY, CR7IZ, DJ1ZN, DJ6EN, DM2ATD, DUMB, 
DU1OR, FB8XX, JA1VKC, JA3BG, JA8CSR, JA9BE, 
JH3OZL, JR1FCT, K2IG, K3PKL, LZ1KNB, OH5UX, 
PY2AAT, PY5AAB, PY7BBF, SP6BKL, SVOWOO, 
VE2NV, VK6RU, WIAW, W1LP, W2JBL, W5QU, 
YUIBCD, ZD9BM, 5R8BD, 7P8AF, 9LIVR, 9M2CN, 
9V1QK. All these on c.w. using a Philips BC receiver, 
homebrew b.f.o. and a G5RV antenna at 15ft. Who 
says there's nothing but noise and commercials on 
forty? 

Another 40 metre addict is John Moxham (Glaston- 
bury) who is shortly moving QTH (the things they'll 
do just to get a better aerial up). Receiver is a Drake 
2B, antenna an inverted V, all stations 7MHz s.s.b.; 
HP3ML, HR1KAS, KZ5JF, LU2ER, TR8VE, 
VK2AVA, VK3ZL, VK5PB, YV4TV, YV4UF, 
ZL2AFA, ZL3GQ, 4Z4AQ /MM. On ten metres, John 
logged; FM7AA, KG6SL, WA2BVU /3D6, 3B8CR, 
5X5NK, 7Q7AA. 

Pieter Jacobs keeps a sharp pair of ears at the 
ready from his QTH in the Transvaal, South Africa. 
Gear is an HE -30 connected to a wire which is fed 
"off- centre." Results on 7MHz read; CR6E0, CR6TP, 
CX2AX, DL8PC, LU1AEP, LU3AK, OZ5KF, PY2EYO, 
PZICU, TR8VE, YV5CY, 4U1ITU. 

Some sharp -eyed sleuths will exclaim that although 
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one or two of these stations are DX to British 
listeners, they are not DX in S. Africa. Point is that 
if you examine this log, and that of Karl Muller, you 
will see that some European stations are logged. So, 
the DX is there, and "they" can hear Europe. If 
"you" can't hear any DX on forty ... Hm, see what 
I mean? 

"I still prefer top band," says Graham Armstrong 
(Jedburgh, Scotland). Just the same, Graham slaved 
over a hot 20 metre segment of the r.f. spectrum to 
provide heiroglyphics on the following; CP6EL, 
CN8CG, DU2DB, EL2CY, FY7AP, HCIMC, HP3FA, 
IT9LPP, JA4BBQ /MM, JW2IK, KP4BAL, KV4AB, 
KZ5UM, LU5DJD, OD5ES, PZ9AA, SVIGA, TI1FCD, 
VE3BNZ, VK4CX, VK6KJ, VK9AR /MM, WB2AQC/ 
P /5T5, XV2IAW, ZL3AAA, ZF1GC, 4X4AE, 6Y5MH, 
8P6AN, 8R1P, 8R1Q, 9Y4VV, 9G1NC. These were 
s.s.b. logged on a 9R -59DS and a 200ft. long wire. 

Large parcel from Adrian Barnes (Abingdon) 
turned out to be a 20 metre log of goodies heard on 
his CR150 /2 plus quarter wave vertical. Impossible 
to print it all, so here's an abridged volume; 
BV3VRG, CEOAB, CP1OW, CR7CH, EL8I, EP2MH, 
ET3DF, FP6VC, FY7AS, HC2MV, HP1KC, ISOCCQ, 
JA1WDF, JW8IL, KH6HIH, KP4CLV, KS6DV, 
KW6PWH, LU3I0, MID, OD5GT, OY9LVW, 
W5ALR /P /TF, TF3EB, TU2DD, TU2DO, 12 VE 
stations, 81 VK's, VO1CV, VP2GDI, VP2KA, VP2LU, 
VP8FM, VP8MM, VR1AC, VR6TC, 60 W stations, 
YA2AGU, YBOABB, ZD8KO, 10 ZL stations, ZM6LJ, 
ZS1SP, 4X40C, 4Z4BL, 5B4BGM, 5U7AK, 5W1AB, 
7X2BK, 8P6EK, 9H1DH, 9L1MF, 9K2CI, 9Y4KJ. 

Malcolm Bell admits to squandering a whole £3.20 
on his receiver which is a one valve t.r.f. This feeds a 
three -valve amplifier. Malcolm claims the following 
on twenty; CN8GG, CR7CH, DUIDBT, EA6BM /M, 
ET3DS, HC2ML, HK3AUE, HLIBSM, HP1KC, 
HR2WTA, JA3NHL, JX6RL, JW7FD, K6OU, 
KP4DAL, KZ5LZ, OD5EP, OY9LV, PY1ADR, ST2SA, 
TF3SV, VEIAFY, VK3AAO, VK5AZ, VP8MM, 
VR6TC, WA6JZL /TF, YA10S, YVIAQE, ZD8RR, 
ZE1CU, ZL1AA, 4TJ1ITU, 5J5FW, 5X5NK, 5Z4KV, 
9J2LL, 9Y4RB. Think what he'd do with two valves! 

Richard Osborne (Weaverham, Cheshire) has a 

pair of homebrew headphones " ... containing coat - 
hanger wire and foam draught excluder." Pre- 
sumably the DX stations can hang their coats up but 
are prevented from sneezing in his earholes. Gear is 
a dipole into a preselector feeding the P.W. General 
Coverage Receiver (March /April, 1970). Stations 
which arrived at the "cans" include; CP1DN, CR7GJ, 
K9PAJ, LU4QM, PY2DVH, VK4AS, VP2DAJ, VQ9R, 
VU20MR, 3V8AF, 9K2CI, 9L1MF, 9Y4VV. All heard 
on 14MHz s.s.b. Incidentally OM, do you plug the 
phones into the receiver, or vice versa? 

Logs, in alphabetical order please, to arrive 
by the 15th of the month to: 

12 Cross Way, Harpenden, Herts. 
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DRILL 
CONTROLLER 
NEW 1KW MODEL 
Electronically changes 
speed from approxi- 

mately 10 revs. to 
maximum. Full power at 

all speeds by finger-tip 
control. Kit includes all 

parts. case, everything and 
full instructions. £1.50 plus 

13p post and insurance. 
Made up model also avail- 

able. 12.25 plus 13p post & p. 

MAINS OPERATED CONTACTOR 
220/240v. 50 cycle solenoid 
with laminated core so very 
silent in operation. Closes 4 
circuits each rated at 10 amps. 
Extremely well made by a 
German Electrical Company. 
Overall size 2} x 2 x 2in. 
51 each. 

NEED A SPECIAL SWITCH? 
Double Leaf Contact. Very slight pressure closes 

both contacts. Op 
each, 60p doz. Plastic push - 
rod suitable for operating, 

QO 5p each, 45p doz. 

AUTO -ELECTRIC 
CAR AERIAL 
with dashboard control switch -fully 
extendable to 40ín. or fully retractable. 
Suitable for 12v. positive or negative 
earth. Supplied complete with fitting 
netructions and ready wired dashboard 

switch. 55.75 plus 25p post and ins. 

TOGGLE SWITCH 
3 amp. 250v. with fixing ring 71p each, 75p doz. 

MICRO SWITCH 
5 amp changeover contacts, 9p 
each, £I doz. 15 amp Model 
lop each or 11.05 doz. 

MINIATURE 
WAFER SWITCHES 
2 pole, 2 way-4 pole, 2 way - 
3 pole, 3 way -4 pole, 3 way -2 
pole, 4 way -3 pole, 4 way -2 pole 
6 way -1 pole, 12 way. All at 20P 
each, £180 for ten, your assortment. 

WATERPROOF HEATING 
ELEMENT 

26 yards length 70W. Self-regulating 
temperature Control. 50p po=t free 

ISA ELECTRICAL 
PROGRAMMER 

Learn in your sleep: 
Have radio playing and 
kettle boiling as you 
awake -switch on lights 

to ward off intro, ers -have warm home to come 
home to. All these and many other things you can 
do If you invest in an electrical programmer. 
Clock by famous maker with 15 amp. on /off 
switch. Switch on time can be set anywhere to 
stay on up to 6 hours. Independent 60 minute 
memory jogger. A beautiful unit. Price 11.95 + 
20p p & p or with glass front chrome bezel 75p 
extra. 

REASURE TRACER MARK II 
Complete Kit (except wooden 
battens) to make the metal 
detector similar to the circuit in 
Practical Wireless August issue. 
13.95 plus 20p post and insurance. 

QUIC UPPA 
Mini Immersion Heater, 350w 
200/240v. Boils full cup in about 
two minutes. Use any socket or 
lamp holder. Have at bedside 
for tea, baby's food, etc. £1.25, post 
and insurance 14p. 12v. ear model 
also available same price. Jug 
heater £1.50 plus p. & P. 14p 

CAPACITOR DISCHARGE CAR IGNITION 
This system which has proved to be amazingly 
efficient. We offer a kit of parts as PW circuit £5.95 
+ 20p. De -luxe model with prepared circuit boards 
£6.95. When ordering please state whether for 

posi ive or negative systems. Also available, ready made ignition systems for 
6v vehicles. £5.95 plus 20p. 

RADIO STETHOSCOPE 
Easiest way to fault find- traces signal from aerial 
to speaker -when signal stops you've found the 
fault. Use it on Radio, TV, 
amplifier, anything - com- 
plete kit comprises two special 
transistors and all parts inclu- 
ding probe tube and crystal 
earpiece. 52 -twin stetho- 
set instead of earpiece 75p 
extra post and ins. 20p. 

ELECTRONIC IGNRION 

eeeeeseer STANDARD WAFER SWITCHES 
Standard size 1 }' wafer -silver- plated 5 -amp contact, 
standard r spindle 2" long -with locking washer and nut. 

No. of Poles 2 way 3 way 4 way 5 way 6 way 8 way 9 way lOway 12way 
1 pole 40p 40p 40p 40p 40p 40p 40p 40e 40p 
2 poles 
3 poles 
4 poles 
5 poles 
6 poles 
7 poles 
8 poles 
9 poles 

10 poles 
11 poles 
12 poles 

40p .40p 40p 40p 40p 40p 40p 70p 70p 
40p 40p 40p 409 70p 70p 709 95p 95p 
40p 40p 40p 70p 70p 70p 70p 11.20 £1.20 
40p 40p 70p 70p 95p 95p 95p 11.45 £1.45 
40p 70p 70p 70p 95p 95p 95p £1.70 11.70 
70p 70p 70p 95p 11.20 £1.20 1120 11.95 11.95 
70p 70p 70p 95p £120 11.20 11.20 1220 £220 
70p 70p 95p 95p £1.45 11.45 1145 12.45 £2.45 
70p 70p 95p £1.20 61.45 £1.45 11.45 £2.70 12-70 
70p 952 95p 11.20 11.70 £1.70 11.70 12.95 12.95 
70p 95p 95p £1.20 £1.70 11-70 11.70 18.20 £3.20 

THIS MONTHS SNIP 
13 AMP TWIN GANG SOCKETS 
Offered at less than wholesale price your 
opportunity to replace those dangerous 
adaptors -brown bakelite flush mounting - 
standard fitting. Unswitched 20p each, sep- 
arately switched 30p each. Separately switched 
and with neon on /off indicators 45p each. 
Single sockets unswitehed 10p each. Less 10% 
ten or more +20p postage if order under £5. 

THYRISTOR LIGHT DIMMER 

For any lamp up to 200 watt. Mounted on switch plate 
to fit in place of standard switch. Virtually no radio inter- 
ferences. Price £2.50 plus 20p post and insurance. 

MULLARD AUDIO AMPLIFIER MODULE 
Uses 4 transistors, and has an output of 750mW into 
8 ohms speakers. Input suitable for crystal mie. or pick -up 
9V battery operated. Size 2in long x liin wide x lin high. 
SPECIAL SNIP PRICE 60p each. 10 for 15. 

HORSTMANN "TIME & SET" SWITCH 
(A30 Amp Switch.) Just the thing if you want to come home 
to a warm house without it costing you a fortune. You can 
delay the switch on time of your electric fires, etc. up to 
14 hours from setting time or you can use the switch to give 
a boost on period of up to 3 hours. Equally suitable to 
control processing. Regular price probably around £5. 
Special snip price 1150 Post and ins. 23p. 

HONEYWELL THERMOSTAT 
Made by Honeywell for normal air temperatures 
40.-30°F (5- 25 °C). This is a precision instrument with 
a differential which can be adjusted to better than 
1.5 °F. A mercury switch breaks on temp. rise -the 
switch is operated by a coiled bi -metal element and 
adjustable heater is incorporated for heat anticipation. 
Elegantly styled and encased in an ivory plastic case 
with clear plastic windows thermometer above and 
switch setting scale 'below-size approx 3S" x 3.2" x 
1.4" deep-can be mounted on conduit box or directly 
on wall. Price 11.25 each or ten for £1125. 

SNAP ACTION SLIDE SWITCH 
Rated 5a. 240v. Macle by Arrow. Type 
fitted in the handles of electric drills, 
vacuums, etc. 5p each, 10 for 45p. 

NUMICATOR TUBES 
For digital instruments, counters, timers, 
clocks, etc. Hi -vac %N. 3, Price 11.45 
each. 10 for £13. 

12 WAY SUB- MINIATURE 
MULTI -CORE CABLE 

7.0076 copper cores each core P.V.C. insulated and 
of different colour. P.V.C. covered overall and 
approx. 3/16in. thick. Price 209 per yard. 

LIGHT CELL 
Almost zero resistant in sun- 
light increases to 10 K Ohms 
in dark or dull light, epoxy rain sealed. Size approx. lin. dia. by }in. thick. 

Bated at 500 MW, wire ended. 43p with circuit. 
Also ORP 12 light cell 45p. 

24 -HOUR TIME SWITCH 
Made by Smiths, these are AC mains operated, NOT 
CLOCKWORK. Ideal for mounting on rack or shelf 
or can be built into box with 13A socket. Two com- 
pletely adjustable time periods per 24 hours, 5A 
changeover contacts will switch circuit on or off 
during these periods. £2.50 post and ins. 25p. 
Additional time contacts 50p pair. 

INTEGRATED CIRCUIT BARGAIN 
A parcel of integrated circuits made by the. famous Plessey Company. A once - 
in-a- lifetime offer of Micro -electronic devices well below cost of manufacture. 
The parcel contains 5 ICs all new and perfect, first -grade device, definitely not 
sub- standard or seconds. 4 of the ICs are single silicon chip GP amplifiers. 
The 5th is a monolithic NPN matched pair. Regular price of parcel well over £5. 
Full circuit details of the ICs are included and in addition you will receive a 
list of many different ICs available at bargain prices 25p upwards with circuits 
and technical data of each. Complete parcel only £1 post paid. 
DON'T MISS THIS TERRIFIC BARGAIN. 

MULLARD IF MODULE 
This is a fully screened intermediate frequency module 
for amplification and detection of f.m. signals at 
10.7MHz and a.m. signals at 470kHz. The first stage is 
used as an i.f. amplifier for f.m. and a self oscillating 
mixer for a.m. operation, in conjunction with an ex- 
ternal oscillator toll. 75p each. 10 for £8.75. 100 for 
£622.509. With connection dig. 

Where postage is not stated then orders 
over £5 are post free. Below £5 add 20p 
Semiconductors add 5p post. Over £1 post 
free. S.A.E. with enquiries please. 

ROCKER SWITCHES 
3 new types to offer this month, all map in fixing into oblong holes. 
Type 1 S.P. on /off 10 amp 250V. 
Size approx. 15" x 5 ". Made by 
Arrow electric. (93 series). Price 
lop each. 10 for 21.08. 

Type 2 D.P. on /off 10 amp 250V with neon indicator in the lever. Again Arrow 93 series. Price 
25p each or 10 for 12.25. 
Type 3 Double pole change over spring return, made by the French Russenberg Company. Size approx. 1" x 1 ". Price 15p each. 10 for £135, 

CARD OPERATED SAFE 
All electronic parts to make this £4$0. 
AMPLIFIER CASE 
Teak veneer on A" ply, modern appearance and 
design. Size -front 13' x 4+" deep x 8; ". Limited quantity £1.25 each plus 25p post and insurance. 
MUSIC ON TAPE 
A further buy enables no to offer these at an even lower price -namely 65p each or 5 for 22.50. Send for list of titles. We can't repeat when sold out. 
PRESSURE SWITCH 
Made by Bailey and Macaey Ltd., Type 108R. 
Adjustable up to 151b. per square inch. (Instrue- 
tions included). Set to trip at 81b. per square inch. 
Changeover switch rated at 5amp 250V A.C. with re -set button. Electrical connections in box with 
conduit entry. Price 11.50 each plus 20p post and insurance. 
20 WATT INVERTER 
Smart and Brown -For van lighting or camping 
etc. Will light a 2ft. 20 watt standard fluorescent 
tube from a 12V car battery, current approx. 2A. 
Very well made unit using die cast chassis. Size 
115" x 2' x W. Price £0.50 complete with lamp 
holders and tube clips. 

EDUCATIONAL KITS -all with 
pictorial instructions 

THIS 
KIT 

BALANCE 

Eagle educational 
kits. Japanese 
made these are 
excellent value 
for money. We samesinesna do not expect 

to be able to repeat this offer once stooks are sold. 
Brief description of each kit is given below and 
with 3 kits or more we give FP-EE an accurate 
11 piece balance kit. Price of kits 40p each post 
paid. Special price for all 7 kits £2.50 with free 
balance kit. 
KA2 Lens Kit. Eleven parts, including candle, 
one concave lens, one Convex lens, stage and slit 
frame, etc. Watch light rays bend as they pass through different lenses. 
KA3 Water Pump Kit. Thirteen parts. Top of 
pump is transparent so that operating parts may 
be observed. Small parts are brightly coloured to 
be seen easily while working. Three types of 
pump may be made: Lift pump, Force Pump and 
Force Pump with reservoir and nozzle. 
KA4 Buzzer Kit, Eleven parts. Transparent covers 
allow the operation of buzzer to be seen. Illus- 
trates and teaches how electromagnetism with an 
automatic switch results in an operating buzzer. 
KA8 -2 -Pole Motor Kit. Twenty -four parts, 
including enamel wire, armature and pole piece, 
etc. Motor operates from 15 volt battery. Illus- 
trates and teaches bow electro- magnetism 
operates a motor. 
KAI Electro- Magnet Kit. Fifteen parts, includes 
compass. Makes two electro- magnets, one with 
one layer of wire ana one with several layers of 
wire. Picks up tacks, nails and any small parts 
showing how magnetism works. 
KA8 Current and Resistance Kit. Twenty -nine 
narts, including bench and light bulb. Conduct 
interesting and educational projects to learn the 
application of "OHMS LAW" and see the differ- 
ence in current and resistance with different 
types and lengths of wire. 
KA9 Bell Kit. Eight parts, including bell and push 
button switch.[ Build a complete electric bell and 
see how the hammer is triggered to make the 
bell ring. 
PULSE GENERATORS 
Sectronic, made by Smiths. Operated by single 
1.5 volt battery or transformer and rectifier. 
Two models, one gives 10 pulses per second the 
other gives 8. In plastic enclosures, size approx. 
2' x 11" o 1'," deep. Price £2 each 10 for £18. 
AMPLIFIER IN CASE & SPEAKER. Marketed 
by British Relay under the name Luxistor. 
This is in a very neat looking cabinet and is ideal 
around the home or in the workshop for trouble 
shooting or for testing out a quick lash up. 
Size approx. 9 +" x 6 }" r. 35" deep. Input is via 
a matching transformer and volume control and 
amplifier may be powered by an internal 9v 
battery or an external 110v source. Speaker is an 
R -A eleptical 6" r 31' 10,000 gauss. The amplifier 
profer is a Newmarket model ref. P.C.4. Price 
£3 .50 each, 10 for 53150. Post and insurance 20p. 
MAIN TRANSFORMER SNIPS 
Mains Transformer. Primary 240v. tapped 220v. 

for 
Second£540. ary 20v. } amp. Price 60p each or 10 

Transformers. Primary 230 -240v. Secondary 
6- .5 -0 -6.5 1 amp. With fitted primary screen 
65p each or 10 for £5.85. 

J. BULL (ELECTRICAL) LTD 
(Dept. P.W.), 7 Park Street, Croydon CRO IYD 

Callers to: 102 /3 Tamworth Road, Croydon. 
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VALVES 
1A711T 45 
1CP31 27.00 
105 50 
1H5 50 
IN5GT 55 
IR5 40 
I54 80 
I05 80 
IT4 ' 80 
3.44 40 
3Q4 50 
3Q5 50 
394 35 
3V4 48 
SR4GY 75 
51.74G 85 
5V4G 45 
5Y3GT 40 
5Z41 40 
6/30L2 80 
6A7 75 
6A8G 40 
6AKb 35 
6AM5 85 
64316 38 
64Q5 38 
64.817G 85 
SATO 85 
64.U6 25 
6B4G £1.00 
6B8G 25 

6B46 25 
6BE6 90 
6B116 75 
6B36 50 
6BQ7A 45 
613R7 90 
6BR8 70 
6B07 £1.80 
6BW6 85 
13BW7 80 
6C4 .. 38 
6C5G 85 
6C6 25 
6CD6G 11.25 
6CH6 60 
6CW4 85 
6D6 35 
6E5 60 
6F1 70 
6F50 90 
6F6G 35 
6F8G 50 
6811 40 
6F13 45 
6F14 70 
6F23 85 
6F24 75 
6F25 £1.00 
6F28 65 
6F32 25 
6G6 26 
6116 23 
6J5M 50 
6J5G 20 
675GT 30 

6J6 
6373I 
6J7G 
07GT 
6K6GT 
6K731 
6K7G 
6K7GT 
6K8M 
6K8G 
6K8GT 
6K25 
6L6G 
6L18- 
6Q7G 
6Q7GT 
68A731 
6SC7M 
680.7M 
6SH7M 
6SJ7GT 
6SK7GT 
6SL7GT 
6SN7GT 
6SQ7GT- 
6U4GT 
6U5G 
6V6M 
6V6G 
6V6GT 
8%4 
6%5G 
6%5GT 
7B6 
7B7 

20 
45 
80 
45 
60 
85 
85 
85 
601002 
40 
50 
75 
50 
45 
40 
43 
40 
75 
40 
40 
80 
40 
35 
35 
40 
65 
40 
60 
30 
40 
35 
40 
40 
70 
60 

705 £1.19 
7C8 75 
7D5 60 
7117 60 
7R7 75 
797 52.25 
7Y4 65 
9BW6 .80 

88 
10F1 75 
10F3 90 
10F9 80 
10E18 60 
1OLD11 65 
10P13 60 
11E3 6400 
121T6 80 
124T7 85 
12AU6 35 
12.0.77 30 
124%7 30 
12846 40 
12BE6 40 
12C8GT 85 
12E1 £2.20 
12J5GT 80 
12J7GT 50 
12K7GT 40 
12K8GT 50 
12Q7GT 40 
128A7GT 50 
129G7 85 
128H7 8b 

12877 40 
128117 50 

All prices 
120187 40 
14117 50 
194Q5 60 
20D1 50 
20F2 70 
20L1 £1.10 
20P4 £1.10 
20P5 £1.20 
25A6 55 
25L6GT 50 
25Y5 65 
25Z4 30 
25Z5GT 55 
2526 65 
30C1 30 
30C15 80 
30017 90 
30018 80 
30F5 85 
SOFL1 75 
30FL12 £1.20 
30FL14 85 
30L15 85 
30L17 80 
30P4 £1.12 
30P12 80 
30P19 85 
30PL1 75 
30PL13 98 
30PL14 90 
35A5 75 
35L6 50 
35W4 85 
35Z3 70 
35Z4GT 80 
35Z5 501 

in pounds 
37 40 
42 50 
50B5 50 
5005 50 
50CD6G£120 
50L6GT 55 
75 50 
78 45 
80 65 
8542 50 
150B2 60 
150C4 60 
801 60 
807 50 
813118A8375 
866A 75 
954 80 
1625 55 
4022424550 
5763 70 
7193 SO 
7475 50 
A61 48 
ATP4 45 
ATPS 60 
ATP7 60 
AU2 £4.00 
4175 7b 
AZ1 55 
AZ31 55 
CBL31 £1.00 
CCH35 75 

and new 
DAF91 80 
DAF96 45 
DCC90 £1.35 
DF33 56 
DF70 45 
DF91 30 
DF92 20 
DF96 45 
D113-91 87.00 
DH77 _ 35 
DK32 45 
DK91 40 
DK92 55 
DK96 50 
DL66 £1.25 
DL92 35 
DL93 40 
DL94 48 
DL95 50 
DL96 45 
DM70 45 
DY86 33 
DY87 83 
E8SCC 65 
EA50 20 
EABC80 35 
EAF42 55 
EB91 20 
EBC33 50 
EBC41 55 
EBC90 35 
EBF80 40 
EBF83 40 
EBF89 80 
EBL1 11-00 
EBL21 60 

pence 
EBL31 £1.50 
EC90 88 
ECC81 85 
ECC82 80 
ECC83 30 
ECC84 80 
ECC85 40 
ECC88 40 
ECH21 63 
ECH35 £100 
EC1142 75 
ECH81 80 
ECH83 45 
ECL80 45 
ECL82 35 
ECL83 70 
ECL86 40 
ECLL800 

61.85 
EF9 75 
EF37A £1.20 
EF39 50 
EF41 65 
EF50 25 
EF80 25 
EF85 35 
EF86 80 
EF89 28 
EF91 83 
EF92 85 
EF98 75 
EF183 80 
EF184 35 
EL32 50 
EL33 5125 
EL34 50 

EL41 60 
EL42 85 
EL84 25 
EL95 35 
ELL80 £100 
EM80 45 
EM81 60 
E4184 85 
EY51 40 
EY86 40 
EZ35 40 
EZ40 50 
EZ41 50 
EZ80 27 
EZ81 29 
GY501 80 
GZ30 40 
GZ32 48 
GZ34 60 
HN309 £1.50 
KT36 £1.00 
KT61 £1.25 
KT66 5205 
KT81 £1.75 
KT81(7C5) 

£1.13 
KT88 £2.00 
KTW6161.00 
KTZ41 50 
MIA 88 
ML6 40 
MSP 50 
MiJ14 75 
M%40 83 
N78 £1.50 

N108 11.50 
042 38 
0C3 38 
OM 40 
PC86 60 
PC88 60 
PC97 50 
PCC84 40 
PCC89 50 
PCC189 55 
PCF80 30 
PCF82 85 
PCF84 80 
PCF86 80 
PCF801 60 
PCF802 50 
PCF805 80 
PCF806 70 
PCF808 85 
PCL82 35 
PCL83 65 
PCL84 45 
PCL85 40 
PCL86 45 
PD500 £1.30 
PENA4 £1.00 
PEl`B4£1.00 
PEN45 75 
PEN46 40 
PL36 55 
PL81 50 
PL82 45 
PL83 45 
PL84 40 
PL500 80 
P1.504 80 

P1,508 90 
PL509 21.10 
PL802 95 
P14 12.50 
P%25 62.50 
PY33 83 
PY81 80 
PY82 85 
P863 88 
PY500 £1.00 
PY800 40 
PY801 50 
R2 - 75 
R19 50 
S130 £1.75 
SP4 50 
8141 80 
SP61 76 
STV280/80 

£10.00 
SU25 £1.00 
SU2150 75 
T41 £1.00 
TDD4 60 
U10 75 
0114 76 
U19 £8.00 
1725 80 
1126 80 
U78 35 
U191 75 
U251 80 
U301 63 
U403 60 
17404 80 
U801 £1.18 

UABC80 40 
UAF42 66 
UBC41 50 
UBC81 40 
UBF80 40 
UBF89 86 
UCC84 43 
UCC85 40 
UCF80 55 
UCH42 70 
UCH81 40 
UCL82 36 
U0L83 60 
UF41 80 
UF89 40 
UL41 85 
UL84 40 
UM80 30 
UU6 4075 
17U7 £1.76 
UU8 £1.75 
U1T9 50 
UY21 50 
UY41 48 
UY85 40 
VMP4G 

85 VP4B £186 
VR105/30 88 
VR150/30 85 
VU111 75 
VU11.00 20 £4 

V1.7508 £300 
W8141 88 
Y63 50 

CL33 £1.80 
0Y30 68 
CY31 48 
DAC32 50 

Transistors 
10 
35 
15 
80 
20 
25 
20 
20 
50 
50 
50 
37 
25 
25 
25 
10 
10 
10 
15 
28 

BFY50 22 
BFY51 20 
BY100 15 
BZY88 15 
CRS1-40 47 
DD003 15 
GET102 80 
GET882 25 
GJ7M 37 
KS100A 20 
MJE520 87 
MJE2955 

£187 
MJE3055 87 
NKT212 27 
NKT214 15 
NKT223 33 
NKT251 24 
NKT713 25 
0A70 10 
04.71 10 
0481 08 
0485 12 

0491 07 
0A211 80 
04Z201 50 
04.0207 47 
042210 32 
042222 45 
048224 45 
048241 22 
OAZ242 28 
0A2246 23 
0C35 50 
0C44 17 
0C45 12 
0057 60 
0058 60 
0059 65 
0071 12 
0072 20 
0081 20 
OC81D 20 
0082 25 
OC82D 20 
0084 25 

0C170 25 
00171 80 
00200 4 
OCP71 97 
ORP12 50 
Z8170 1 
Z9178 P on A 
ZT%107 1 
ZTX108 1 
ZTX300 1 
ZT%804 25 
ZT%500 18 
ZT%503 17 
ZT%531 267408 

Integrated 
Circuits 

7437 65 
7438 85 
7440 20 
7441AN 75 
7442 75 
7450 20 
7451 20 
7453 20 
7454 20 
7460 20 
7470 80 
7472 80 

7473 40 
7474 40 
7475 55 
7476 45 
7480 80 
7482 87 
7483 6100 
7484 90 
7486 45 
7490 75 
74914N21.00 
7492 75 

7493 75 
7494 80 
7495 80 
7496 11-00 
7497 1625 
74100 £2.50 
74107 50 
74110 80 
74111 £1-45 
74118 1100 
74119 £1-90 
74121 60 

74122 £1-35 
74123 £270 
74141 £1-00 
74145 8050 
74150 13-85 
74151 2110 
7415 4200 
7415, £1.55 
74156 81-55 
74157 £180 
74170 6410 
74174 62-00 

74175 51-35 
74176 61-60 
74190 21-95 
74191 6195 
74192 6200 
74193 2200 
74194 22-50 
74195 2185 
74196 1150 
74197 £1-60 
79198 1480 
74199 1460 

1N914 07 
10113 25 
10202 23 
2G302 22 
2G371 22 
2N404 20 
2N697 15 
2N706 10 
2N1132 25 
2E1305 22 
2/02147 75 
2N2160 80 
2/02218 20 
2N2219 20 
2N2369A 15 
2N2444 £1.91 
2N2646 45 
2172904 20 
2N2926 10 
2N3055 75 

2N3702 
2N3819 
2N4289 
A4212 
AC126 
AC127 
AC128 
ACY20 
ACY39 
AD140 
AD149 
AD161 
AF115 
AF117 
ASY26 
BC107 
BC108 
BC109 
EC169C 
BFS98 

7400 20 
401 20 

7402 20 
7403 20 
7904 20 
405 20 

7406 80 
7407 80 

20 
7409 45 

410 20 
7411 23 
412 42 

7413 30 
416 30 

7417 80 
420 20 
422 48 

7423 48 
7425 48 
7427 42 
7428 50 
7430 20 
7432 42 
7433 70 

Express postage 
& Valves 

VALVE MAIL ORDER CO. 
WELLFIELD ROAD, LONDON SW 16 2BS 

Special Express Mail Order Service 
large S.A.E. for list. Phone 677 2424 (4 lines) 

transistor, over IO post free. Integrated Circuits 
p for each additional item, over £5.00 post free 5p, 

16a 

Send 

Ip per 
plus I 

become 
a RADIO-AMATEUR 

learn how to become a radio- amateur 
in contact with the whole world. We give 
skilled preparation for the G.P.O. licence 

free! Brochure, without obligation to: 

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

NAME: 

ADDRESS 
WB62 

BLOCK CAPS please 
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MAINS STEREO AMPLIFIER IN KIT FORM USING 
2 MODULES EA1000 

Complete with S.G.S. booklet. For record player (crystal 
or ceramic cartridge), audio section of radio receiver etc. 
With vol. -on /off, tone and balance controls. All necessary 4y 
parts supplied to build complete amp. with instructions. Any 
item supplied separately. (s.a.e. for prices). Chassis size 
12' x 39 x ir. Output as our design 2W per chap. can be 
increased to 3W by substituting higher V. mama tx. only. 
Price £S. (post 40p or fully built £1 extra. 

MAINS TRANSFORMERS (240 -250V input) 
Postage in brackets 6.3V at 21A, 405 (15p) 
280- 0 -280V (drop through) 60MA, 6-3v 24A, 6.3V 700mA £1 (27p) 
250V at 50mA and 8.3V at 15A, 50p (20p). 
22V at 1A, 6.3V at 2A and 250V at 50mA, 75p (25p). 
90V at 20m4 and 1-4V at 250mA, 50p (15p). 
18V at IA. 30p (15p). 

Deduct 10 per cent from total bill for more than one transformer. 

Kit and wiring intra. for 12V windscreen wiper speed control; metal box 35' x 35' 
x it' with fixing strap. I.C., relay and all compte. 61.50 (post 20p). 

STEREO Type SHV -2 x 3 watts 
Fully built. Separate vol., ase and treble controls 
each channel; 12 x 45 x 6 n high. RECT. ECC83, - 4i 
2 x ECL86 valves. O.P. tr ne. for 3 -ohm speakers. 
Double wound mains trans. Suitable for crystal, 
ceramic cartridge, tuner, etc. 200.250V a.c. mains. 
£8 (50p) P. k P. 

Grey twin screened wire, fig. 8 Indio. lapped screens, 7/0043 conductors, 6p y d 
(min. 5 yds.) post 10p any qty. Ferrite rod 4' x }' dia. or slab 4' x 1' x 4' 69 
(4p post) or 5 for 80p post paid either type; potentiometers 5K or 500K less switch 
(spindle V x ;' dia.) 89 (4p post), 10 either or mixed 809 post paid; 5K log with 
ew. l' x 1" spindle 159 (5p post), 5 for 808 post paid. 

Please send sufficient orders to cover the minimum p d p 

charge of 12p. 

GLADSTONE RADIO 
66 ELMS ROAD, ALDERSHOT, HANTS. 

(2 mine. from Station and Buses). FULL GUARANTEE. Aldershot 22240 
CLOSED WEDNESDAY. B.A.E. for enquiries please. 



L.E.D. Readouts 
I 

L.A.J. IRELAND 

Number 32 

THE advances made in the design and fabrication 
of Light Emitting Diodes over the past few 
years coupled with the huge demand in in- 

dustry and elsewhere for these fascinating devices 
has resulted in a considerable price reduction of 
these components making them now well within the 
economic reach' of most constructors. Their advan- 
tages as light sources over the conventional filament 
or gas filled bulb parallel those of the transistor over 
the well established valve. However, like any new 
discovery, they were not without their teething prob- 
lems and it is only now that their full potential is 
being realised. Already in these notes reference has 
been made to the suitability of l.e.d's as the readout 
element in digital display devices, making them ideal 
for use in applications where ruggedness and relia- 
bility are of prime importance since failure due to 
shock, vibration Or similar ill -usage is almost com- 
pletely prevented. 

Developments 
Just as it was only a matter of time towards the 

end of the Fifties when it would be technologically 
feasible to integrate transistors, resistors, etc., on a 
single monolithic silicon chip producing the now very 
familiar integrated circuits, the same trend is evi- 
denced in the current production of led. arrays and 
from being the laboratory curiosities of a few years 
ago they are now making an important impact on 
the digital display industry. As recently as 1969 the 
incandescent seven segment low voltage readout 
tubes had gradually begun to replace the old Nixie 
tubes as they were more compatible for use in tran- 
sistor circuitry, yet these very same devices are suf- 
fering the same fate of being superceded by the 
seven segment and matrix 1.e.d. arrays and the 
present article reviews a number of these units; but 
first a brief explanation of how the l.e.d. functions. 

Operation 
In an ordinary silicon or germanium diode a poten- 

tial barrier of about 0.2 to 0.5 volts exists between 
the p -n junction. Consequently when current flows 
through the diode the electrons injected across the 
barrier must overcome this counteracting voltage 
and they dissipate most of their energy in the form 
of heat when they drop from their excited states 
into the valancy bands of the crystal atoms. How- 
ever the electrons usually go through a number of 
intermediary stages before finally reaching their 
lowest energy level and this gives rise to a broad 

45Vcc 

BCD inputs 

a b c 

Lamp 
test 

MSD101 or CD2500E 

To range switch 
for determining 
decimal point g 

MAN3A 

Negative 
earth 

E 

G 

D 

Decimal 
point 

Decoder and driver functional diagram for operating the Monsanto 
MAN3A alpha- numeric display. 

band of electromagnetic radiation. Due to the exis- 
tence of so many intermediary energy levels in the 
case of silicon and germanium these materials proved 
unsuitable for light generation so a direct band gap 
material such as gallium arsenide is used. Here the 
injected electrons do not pause at intermediary 
stages when they recombine with "holes" and so 
liberate most of their energy at one specific fre- 
quency thereby giving rise to very efficient light pro - 
duction. 

An obvious development from this, seeing that the 
light production area was confined to a minute space, 
was to integrate a number of these diodes in a seven 
segment "figure of eight" pattern. The Monsanto 
Company, in particular, manufacture a wide range 
of seven segment readout l.e.d's and. one of these 
the MAN3A at present retails at £3.40. (The Ameri- 
can parent company has recently indicated that it 
hopes soon to reduce the price by about half.) A 
suitable seven -segment decoder such as the MSD101 
manufactured by the same company is needed to 
decode the BCD outputs of an ordinary decade 
counter or alternately the RCA type CD2500E (re- 
viewed in the April 1971 issue of P.W.) could be used. 

Recent progress 
Motorola with the release of their MC4050 i.c. 

have gone one step further in integrating the decade 
counter and decoder. This MSI device requires 
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merely the addition of a power supply and seven 
segment readout device such as the MAN3A to farm 
a complete decade counter, and the only logical step 
left in developments along this line is to integrate 
the readout l.e.d. on the same chip as the counter 
and decoder and no doubt this will shortly be accom- 
plished. 

Clock 
input 

Enable 

1 12 

o 

-o 

Reset 

MC4050 

output 
to next stage 

Block diagram of Motorola MC4050 i.c. which requires only the addition 
of a power supply and seven segment readout display for a complete 

decade counter. 

Lamp 
test 

13 

`v 
á 

v 
D 
C 

r` 

T 
Lamp 
blanking KG16> 

Monsanto also produce a 5 X 7 dot matrix array 
of l.e.d's type MAN2, which is capable of displaying 
64 different characters but the price at present 
(£8.96) is a bit on the dear side. Nevertheless if the 
present trend in the optoelectronics industry con- 
tinues we can expect to see further reductions in the 
price of these specialised i.c's and their associated 
address systems. 

MAN3A and MSD101 are available from Semi- 
components Ltd., Na. 5 Northfield Estate, Beresford 
Avenue, Wembley, Middlesex. 

GOING BACK - continued from page 322 

At the end of 1937 S.T. retired again. War 
threatened and in May 1939 he was commissioned in 
the RAFVR. He was sent to France on the second 
day of the war and commanded a radar station there 
until Dunkirk. He obtained a Mention in Despatches 
for gallant and distinguished service. At the end of 
1940 he became the Staff Officer at Air Ministry 
responsible for all radar training in the RAF. He was 
also responsible for the technical vetting of would -be 
officers and was Chairman of the radar synthetic 
training scheme. 

In 1943 he became, as a Wing Commander, the 
Senior Technical Officer of 73 Wing and was res- 
ponsible for installation, maintenance and operation 
of all RAF radar stations (including the Navy's 
coastal stations) in two- thirds of England and Wales. 
He was again Mentioned in Despatches. 

Between 1951 and 1959, S.T. now well out of the 
public eye, served at the Admiralty Signal and Radar 
Establishment. In 1959 he retired from radio but 
followed his developing interest in art -not only as 
a collector but as an author of three books on the 
subject. In 1963 the President of Italy appointed 
him a Knight Officer of the Order of Merit for his 
services to art. 

S.T. says he is now just a has -been of radio and 
electronics. But we who have benefited from his 
activities, whether we are amateurs or professionals, 
are not likely to forget him or feel anything but 
grateful to him. 
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AUDIO TEST TRIO -continued from page 336 

were left connected, too low an impedance would be 
presented at the 60011 input. 

At the output, when a jack plug is inserted in the 
"External load" output, the 62012 load is thereby 
switched out; it remains connected when the 
"Internal load" output is used. 

The reason for the provision of two jacks and a 
dummy load is that for the levels of attenuation 
quoted to be accurately obtained, the pads used must 
be fed from, and loaded by, a resistance of 60051. 
When the attenuator is being used to feed, say, an 
amplifier of 10k51 input impedance, then the "Internal 
load" jack must be employed to preserve this state 
of affairs. 

TYPICAL APPLICATION 
As an example of the use of the attenuator, con- 

sider the difficulty usually encountered in plotting 
the response of tone control circuits, for very few 
of the popular signal generators available have 
accurately calibrated attenuators. 

Signal 
generator 

1E11106751 

Power 
Attenuator Pre -amp amplifier 

y 
1>v 

Fig. 8. Typical set -up for plotting response curves. 

Using the set up of Fig. 8, the problem is easily 
overcome. The voltmeter can be any- a.c. instrument 
sufficiently sensitive to indicate the output voltage 
at the loudspeaker. The signal generator's output 
level is first set, at 1kHz, to give a reasonable output 
from the power amplifier with, say, 20dB set on 
the attenuator, and the voltmeter reading noted. The 
input frequency is then varied in steps, and, at each 
step, the attenuator is adjusted to give the same 
voltmeter reading as originally, so enabling a 
response curve to be drawn. Remember that, in this 
example, an increase in attenuator setting to say 
26dB to give the original voltmeter reading means 
that the overall response has increased by 6dB at 
that frequency, relative to 1kHz. 

Different settings of the tone controls and a repeti- 
tion of the procedure soon enable a picture of the 
effect of varying such controls to be drawn. It is as 
well to use the voltmeter to check that the output of 
the signal generator is the same at all frequencies; 
setting the attenuator at a fairly high level of 
attenuation, so requiring the generator output to be 
large, will assist this if the voltmeter is not very 
sensitive. 

BACK NUMBERS 
We regret that the back numbers department of P.W. has 

now closed and consequently we are unable to supply these. 

Requests for specific back issues can usually be included 

in our 'CQ' section; there is no charge for this but it is a 

service between readers and P.W. is unable to meet any 

of these requests. 



SEW 
USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS. 

E UCATIONAL AUTHORITIES, ETC. 
LOW COST ' UICK DELIVERY OVER 200 RANGES IN STOCK 

OTHER RANGES TO ORDER 

NEW "SEW" DESIGNS! 
CLEAR PLASTIC BAKELITE PANEL 

METERS METERS 

TYPE SW.100 
100x80mm. 

TYPE S -80 
80 mm. 

square fronts 
20V. D.C. .. £310 50µA £820 

50µA 03.80 50V. D.C. .. £840 50.0 -50µA .. £810 50V. D.C. .. 02.80 
50 -0 -50µA £845 300V. D.C. £8.10 1004A .. £3.10 300V. D.C. 22.80 
100µA 03.45 1 amp. D.C. £8.10 100 -0 -100µA 08.00 1 amp. D.C. 02.80 
100 -0 -100µA £8.85 5 amp D.C. 23.10 500pA £2.75 5 amp. D.C. £280 
500µA 08-20 300V. A.C. .. 03.10 1mA 02.80 300V. A.C... £2-CO 
lmA £3.10 VU Meter .. £8.75 20V. D.C. .. £2-20 VU Meter .. 23.87 

"SEW" CLEAR PLASTIC METERS 
Type MR.85P. 451n. x 45in. fronts. 

50mA £2.80 
100mA £2.80 
500mA 02.80 
1 amp. £2.80 
5 amp. £2.80 
15 amp. £280 
30 amp. £290 
20V. D.C. £2-SO 
50V. D.C. 62-80 

50µA 0880 150V. D.C. £2.80 
50 -0 -50µA 28.10 300V. D.C. £2.80 
100pA 68.10 15V. A.C..... £2.80 
100 -0.100µA 08.00 300V. A.C. .. 02.80 
200µA £800 S Meter lmA £2147 
500µA £2.90 VU Meter .. 0880 
500 -0 -500µA £2.80 1 amp. A.C. £280 
lmA £2.80 5 amp. A.C. ' £2.80 
1 -0 -1mA 22.80 10 amp. A.C. £2.80 
5mA £2.80 20 amp. A.C. £2.80 
10mA 02.80 30 amp. A.C. £2.80 

Type MR.52P. 211n. square fronts. 
50µA £3.10 10V. D.C. .. £200 
50.0.50µA 02.50 20V. D.C. .. £2.00 
100pA 62.80 50V. D.C. .. £2.00 
100 -0- 100µA £250 300V. D.C. £2.00 
500pA 22-SO 15V. A.C..... £240 
lmA 02-00 300V. A.C. .. £2.10 
5mA 22 -00 0 Meter lmA £2.10 
10mA £2.00 VU Meter .. £3-20 
50mA 22-00 1 amp. A.C. 2200 
100mA £2.00 5 amp. A.C. £2.00 
500mA £200 10 amp. A.C. £2.00 
1 amp. £200 20 amp. A.C. £2.00 
5 amp. £200 30 amp. A.C. £2.00 

Type MR.85P. 8á1n. x 35in. fronte. 
50µA 03-37 10V. D.C. .. £2-20 
50 -0 -50µA £2.75 20V. D.C. .. £2-20 
100µA £2.75 50V. D.C. .. £2.20 
100.0. 100µA 22.85 150V. D.C. £220 
200µA £2.55 300V. D.C. 22.20 
500µA 00.40 15V. A.C..... £2'30 
500.0 -500µA 62 -20 50V. A.C..... 22.80 
lmA £2.20 150V. A.C. .. £2.80 
5mA £220 300V. A.C... 02.80 
10mA £2-20 500V. A.C. .. £2.80 
50mA 62-20 S Meter 1mA £2.37 
100mA 22-20 VU Meter .. £8.37 
500mA 02-20 50mA A.C. 62-20 
1 amp. £2 -20 100mA A.C. " £2.20 
5 amp. £2-20 200mA A.C. 
10 amp. 02-20 500mA A.C. 22.20 
15 amp. £2-20 1 amp. A.C. £210 
20 amp.. 22-20 5 amp. A.C. 02-20 
30 amp. £2.30 10 amp. A.C. 62-20 
50 amp. £2.50 20 amp. A.C. £220 
5V. D.C. 22-20 30 amp. A.C. £2-20 

*MOVING -IRON 
ALL OTHERS MOVING COIL 

Please add postage 

SEW EDUCATIONAL 
METERS 

Type ED.107. Sise 
overall 100mm x 
90mm x 108mm. 
A new range of high 
quality moving coil 
instruments ideal 
for school experi- 
ments and other 
bench applications. 
3' mirror scale. The 

meter movement is easily accessible to 
demonstrate internal working. Available 
in the following ranges: 
50µA £5.00 20V d.c. .... £4.90 
100µA 0485 50V d.c. .... 24.40 
1mA 64.40 300V d.c. .. £440 
50- 0.50µA £4.65 
1 -0 -1mA £4.40 Dual range 
lA d.c. £4.40 500mA /5A d.e.£4.65 
5A d.c. 24.40 5V /50V d.c. 24.85 
10V. d.c..., £440 

Type MR.88P. 1 21/32in. square fronts. 
200mA .... MAO 
300mA .... £1.80 
500mA ..., £1.80 
750mA .... 61.80 
1 amp. .... £1.80 
2 amp. .... £1.80 

vpF 
150' 

mpam 

p. 
- .... 

01£1.60 80 .. 
50µA £240 3V. D.C. .. £1.80 
50- 050µA £1.90 10V. D.C. .. £180 
100µA .. 21-90 15V. D.C. .. £1.60 
100 -0- 1o0µ.1 £1.75 20V. D.C. .. £1.80 
200µA £1.75 100V. D.C. £1.80 
500µA £1.85 150V. D.C. £1.80 
500 -0 -500µA £1.80 300V. D.C. £180 
imA £1.80 500V. D.C. £1.80 i -0 -1mA £1.80 750V. D.C. £1.80 
2mA £1.60 15V. A.G..... £1.70 
5mA £1.80 50V. A.C..... £170 
10mA £1.80 150V. A.C. .. £1.70 
20mA 21-80 300V. A.C. .. £1.70 
50mA £1.80 500V. A.C. .. £1.70 
100mA £1.80 S Meter lmA 01.70 
150mA £1.80 VU Meter .. 22.10 

MU LTI M ETE RS for EVERYpupporp/ 
ROUND SCALE TYPE PENCIL TESTER 
MODEL TS.68 

Completely portable, simple 
to use pocket sized tester. 
Ranges 0/3/30/300V AC 
and DC at 2,000 0.5.v. 
Resistance 0-20K ohms. 
ONLY £1.97 P. a P. 13p 

SKYWOOD SW-500 
50K 0 /Volt. Mirror 
scale DC Volts 
0.6/3/12/30/300 /600. 
DC current 20uA/6/ 
600mA Resistance 
10K /100K/1 Meg /10 
Meg. Decibels - °0 
to +57 db. 67.50. 
P. & P. 15p. 

TM% LAB TESTER. 
100,000 O.P.V. 65in- 
Scale Buzzer Short Cir. 
cuit Check. Sensitivity: 
100,000 O.P.V. D.C. 5K/ 
Volt A.C. D.C. Volts: 
-5, 2.5, 10, 50, 250, 1,000 
V. A.C. Volts: 3, 10, 50, 
50, 250, 500, 1,000V. 
D.C. Current: 10, 100µA, 
10, 100, 500mA, 2.5, 10 

amp. Resistance: 1K, 10K, 100K, 1OMEG, 
100MEGi2. Decibels: -10 to +49 db. 
Plastic Case with Carrying Handle. Size: 
70in. x 6fin. x 30n. $1890. P. & P. 25p 

TE22 SINE SQUARE WAVE 
AUDIO GENERATORS 

Sine: 20cps to 200 
kc /s on 4 bands. 
Square: 20cps to 
30 kc /s. Output 
impedance 5,000 
ohms, 200/250V. 
A.C. operation. 
Supplied brand 
new and guaran- 
teed with instruc- 

tion manual and leads. £17.50. Carr. 375p. 

Type MR.45P. tin. square fronts. 
50µA £2-25 5 amp. .. £170 
50.0 -80µA £2.10 10V. D.C. .. £1.50 
1000A £240 20V. D.C. .. 61-50 
100 -0 -100µA £1.87 50V. D.C. .. £1.50 
209pA 01.87 300V. D.C. £1.50 
SODAA £1.75 15V. A.C..... £1.80 
500 -0 -500µA £1.70 300V. A.C. . £1.80 
lmA £1.70 s Meter imA 61.85 
5reA 21.70 VU Meter .. £2 -25 
10mA £1.70 1 amp. A.C. £1.70 
50mA $1.70 5 amp. A.C. £1.70 
105mA £1 70 10 amp. A.C. 21-70 
500mA £1.70 20 amp. A.C. £1.70 
1 amp. £1.70 30 amp. A.C. 01-70 

"SEW" BAKELITE 
PANEL METER 

Type MR.85. 31ín. square fronts. 

25µA 28.50 
50µA 22-75 
50-0-50µA £2-85 
1000A £285 
100.0-1000A £2-25 
500µA £2-20 
1mA £195 
1.0-1mA £1-95 
5mA £1-95 
lOmA £1-95 
50mA 2195 
100mA £1.95 
500mA £1.95 

1 amp. .... £1.95 
2 amp. .... 21.95 
5 amp. .... 01.95 
15 amp. .. 61.95 
30 amp. .. £1.95 
50 amp. .. £1.95 
5V. D.C. .. £1.95 
10V. D.C. .. 2195 
20V. D.C. .. £1.95 
50V. D.C. .. 21.95 
150V. D.C. 01.95 
300V. D.C. 21-95 
30V. A.C. .: 01.95 
50V. A.C. .. £1.95 
150V. A.C. .. £1.95 
300V. A.C. .. £1.95 
500mA A.C. £1.95 
1 amp. A:C. £1.95 
5 amp. A.C. £1.95 
10 amp. A.C. £1.95 
20 amp. A.C. £195 
30 amp. A.C. £1.95 
50 amp. A.C. £1.85 
VU Meter .. £8.10 

TE -20D RF SIGNAL GENERATOR 

Accurate wide range sig- 
nal generator covering 
120 Kc /s -500 Mc /s on 
6 bands. Directly cali- 
brated Variable R.F. at- 
tenuator, aunio output. 
Xtal socket for calibra. 
tien. 220/240V. A.C. 
Brand new with instrue' 
times £15. Carr. 370- 
Size 140 x 216 x 170 

BELCO DA -20 SOLID STATE 
DECADE. AUDIO OSCILLATOR 

New high quality port- 
able instrument. Sine 
1 Hz to 100 kHz. 
Square 20 Hz to 20 kHz. 
Output max +10 dB 
(10 K ohms). Opera- 
tion 220/240v. A.C. 
Size 215mm x 150mm x 
120mm. 
Price £27-50. Carr. 25p 

240° Wide Angle lmA Meters 
MW1 -6 60mm square 68.975 
MW1 -8 80mm square £4.575 

P. a P. extra 

TRANSISTORISED L.C.R. A.C. 
MEASURING BRIDGE 

A' new portable 
bridge offering ex- 
cellent range and 
accuracy at low 
coat. Ranges: R. 
10 -11.1 mega 
6 Ranges ±1% 
L.1 µ H - Ill 

HENRYS 6 Ranges 2= jC.10pF ±1110mFd 
6 Ranges f 2%. TURNS RATIO 1:1/1000- 
1:11100. 6 Ranges ± 1 %. Bridge voltage at 
1,000 cps. Operated from 9 volts. 1000A. 
Meter indication. Attractive 2 tone metal 
case. Size 70 x 5 x 2in. £20. P. & P. 25p EDGWISE METERS 

Type PE.70. 3 17 32in. x 1 15132in. x 
2lin. deep 

50µA £3.10 
50 -0 -50µA £8.00 
1004A £8.00 
100- 0 -1000A 2290 
200µA £2.90 

500pA .... £2.75 
1mA £2.45 
300V. A.C 62.45 
VU Meter 63.40 

Send for illustrated brochure on SEW 
Panel Meters -discounts for quanittiee. 

230V/240V SMITHS SYNCHRONOUS 
GEARED MOTORS 
Built in gearbox. All brand 
new and boxed. 60 RPM 
CW; 30 RPH CW; 2R /HR 
ACW; 2R /HR CW; 8R/ 
DAY CW; 10 RPM CW; 
20R /HR ACW. 
50p each Post 12p. 

HIOBI MODEL 72016 
20,000 O.P.V. 
Overload protection 
5/25/100/500/1000 VDC. 
10/50/250/1000 VAC. 
50uA/250mA. 20K/2 meg- 
ohm. -5 to + - 62db. 
04.97. P. & P. 15p. 

Mode1S- 100TRMULTIHETER /TRANSISTOR 
TESTER. 100,000o.p.v. mirror 
scale /overloadprotectiou.0 /12 
/6/3/12/30/120/600 VDC. 0/6/ 
30/120/600 VAC. 0/12 /600µA/ 
12/300MA/12 AMP DC. 0 /10 
K /1MEG /100MEG. - 20to +50 
db. 0.01 --2 MED. Transistor 
tester measures Alpha, beta 
and Ico. Complete with bat- 
teries, instructions and leads. 
218.50. P/P 25p. 

MODEL 500 80,000 O.P.V 
with overload protection 
mirror scale 0/'5/25/10/25 
100/250 /500 /1,000v. D.0 
0/2. 5/10/25/100/250 /500/ 
1,000V. A.C. 0 /50µA/5/50/ 
500mA. 12 amp. D.C. 
0 /60 /K /6 Meg. /60 Meg O. 
£8.875. Post paid. 

MODEL 5025 57 Ranges, 
Giant 55ln. Meter, Polarity 
Reverse Switch. 
Sensitivity: 50K /Volt D.C. 
5K /Volt A.C. D.C. Volts: 
-125, -25, 1.25, 5, 10, 25, 
50, 125, 250, 500, 1,000V. 
A.C. Volts: 1.5, 3, 5, 10, 25, 
50, 125, 250, 500, 1,000V, 

D.C. Current: 25, 501A, 25, 5. 25, 60, 250, 
500mA, 5, 10 amp. Resistance: 2K, 10K, 
100K, 1MEG, 16 MEG. Decibels: -20 to 
+85 dB. £1250. P. & P. 175p. 

RUSSIAN 22 RANGE MULTIMETER 
Model U437 10,000 o.p.v. 
A first class versatile in- 
strument manufactured in 
11.8.8.R. to the highest 
standards. Ranges: 2.5/10/ 
50/250/500/1000v D.C. 2.5/ 
10/50/250/500/1000v A.C. 
DC Current 100 wA /1/10/ 
100mA /1A. Resistance 
300 ohms /3/30/3011K/3m 0. 
Complete with batteries, 
test leads, instructions and 
sturdy steel carrying case: 
OUR PRICE £597 P. & P. 25p. 

TO -3 PORTABLE OSCILLOSCOPE 

3in. tube, Y amp. Sensitiv- 
ity 0-1v p -p /CM. Band- 
width 1.5 cps -1.5 MHz. 
Input imp. 2 meg 0 25pF 
X amp. sensitivity 0.9v. 
p -p /CM. Bandwidth 1-Sepa 
-800kHz. Input imp. 2 
meg 0 2ople. Time base. 
5 ranges 10 cps- 300kHz. 
Synchronization. Internal/ 

external. Illuminated scale 140 x 215 x 330 
mm. Weight 15510. 220/240V. A.C. Supplied 
brand new with handbook. 24000. Carr. Sop. 

HONEYWELL 
DIGITAL 
VOLTMETER 
VT.100 
Can be panel or 
bench mounted. 
Basic meter mea- 
sures 1 volt D.C. 
but can be used to measure a wide range of 
AC and DC volt, current and ohms with 
optional plug in cards. Specification: Accu- 
racy: 10.2. ±1 digit. Resolution: lmV. 
Number of digits: 3 plus fourth overrange 
digit. Overrange: 100% (up to 1 -999). Input 
impedance: 1000 Meg ohm. Measuring cycle: 
1 per second. Adjustment: Automatic zero- 
ing, full scale adjustment against an internal 
reference voltage. Overload: to 100v. D.C. 
Input: Fully floating (3 poles). Input power: 
110 -230v. A.C. 50/60 cycles. Overall size: 
51in. x 2 13 /l6in. x 8 3/16io. AVAILABLE 
BRAND NEW AND FULLY GUARAN- 
TEED AT APPROX. HALF PRICE. 
249.975. Carr. 50p. 

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

Also see next two pages 
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SEMI-CONDUCTORS /VALVES 
ALL DEVICES BRAND NEWAND FULLY GUARANTEED 

Transistors 
2(1301 20p 
2(1302 SOP 
2G303 20p 
2G306 42p 
2G308 30p 
2G309 30v 
2(1371 15p 
2074 20p 
2G3ß1 22P 
2N388A 49p 
2N404 20p 
2N696 15p 
2N697 15p 
2N698 25p 
214690 ß0p 
2N706 10p 
2N706A 12p 
2N708 16p 
257709 ß2p 
211718 25p 
2N718A 30p 
211726 Sop 
20727 SOp 
2/4914 17p 
214916 17p 
2X918 309 
2X929 229 
2X930 20p 
211987 40p 
2X1090 22p 
2111091 22p 
2X1131 25p 
201132 25p 
201302 17p 
201303 17p 
2X1304 22p 
2141305 22p 
2X1306 259 
2X1307 25p 
2X1308 25p 
2111309 25p 
2X1507 17p 
2141613 20p 
2X1631 ß5p 
2/11632 80p 
2X1637 80p 
2/41638 27p 
201639 27p 
20'1701 18Op 
2/41711 249 
2111889 32p 
2X1893 37p 
2/42147 72p 
2X2160 57p 
2X2193 40p 
2N2193A 42P 
2112194 Sip 
2N2194A 30p 
2572217 25p 
2X2218 20p 
2X2219 SOD 
2X2220 25p 
202221 25p 
2X2222 20p 
2N2222A 25p 
2X2297 80p 
2142368 15p 
2112309 lbp 
2N2369A 15p 
2112410 42p 
2X2483 27p 
2X2484 82p 
3 /42539 22p 
2572540 22p 
2112613 35p 
2112614 309 
2X2646 40p 
2142711 Sop 
2N27I2 25D 
2112713 27p 
2 /42714 80p 
2572904 20p 
2N2904Á Shp 
2/42905 25p 
2N2905 20p 
2112906 20p 
2N2006Á 25p 
2142907 23p 
2142923 15p 
2 /12924 15p 
2112925 15p 
9X29260 10p 
2 /129260 10p 
2N2926Y 10p 
2513011 20p 
2513014 32p 
2513053 1ßp 
2143054 48p 
2/13055 60p 
2573133 30p 
2/43134 lbp 
2 /43135 Sop 
2113136 Sop 
2/3390 ß5p 
2X3391 20p 
2N3391A 30p 
2X8392 17p 
2113393 15p 
2/43394 159 
2/13402 22P 
2/13403 22p 
2513404 82P 
2X3405 45p 
2573414 22p 

2143415 22p 
2X3416 37p 
2X3417 37p 
213439 130p 
2X3440 97p 
213564 17p 
2/43565 15p 
2143566 22p 
2112568 25p 
213569 25p 
2 /13570 125p 
2 /13572 97p 
2X3605 27p 
2X3606 27p 
2113607 22p 
2143638 189 
2N3638A 20p 
2113641 18p 
2/13642 18p 
2X3643 20p 
2573644 25p 
2 /43645 259 
2143691 159 
20369.2 l8p 
2143693 15p 
2X3694 185 
203702 lOp 
2N3703 IOp 
2143704 llp 
2143705 10p 
203706 9p 
213707 llp 
2143708 7p 
2X3709 9p 
2X3710 9p 
2113711 12p 
2143713 187p 
2X3714 200p 
2X3715 123p 
2X3716 130p 
2X3773 240p 
2X3791 206p 
2143819 84p 
2/43820 559 
2 .43823 50p 
203854 27p 
2N38541 27p 
2 /43855 27p 
2N3855A 30p 
2113856 30p 
2N3856A 35p 
203858 26p 
2N38581 30p 
2/13859 27p 
2N3859A 32p 
2513860 SOP 
203866 150p 
2X3877 409 
2038771 40p 
203900 37p 
2N39001 40p 
203901 97p 
203903 20p 
2X3904 259 
2113905 309 
2173906 25p 
2 /44058 12p 
2144059 IOp 
2114060 12p 
2114061 lap 
2 /14062 12p 
2X4244 47p 
2514248 15p 
2 /14249 15p 
2514250 18p 
2174254 42D 
2X4265 424 
2514284 17p 
2514285 17p 
2574286 17p 
2574287 17p 
2114288 16p 
2X4289 lip 
2 /44290 12p 
2114291 16P 
2N4292 15p 
2574294 17P 
2114303 479 
2574964 159 
2574965 18p 
2115027 529 
2X5028 57p 
-X5029 47p 
2X6030 42p 
2575172 129 
2575174 629 
2575175 629 
2576176 459 
2N5232A 80p 
2145245 46p 
2 /15246 42P 
2145249 67p 
2145265 8250 
2576305 37p 
2576306 409 
2 /45307 870 
2576308 S7p 
2145309 829 
2145310 42p 
2N5354 27p 
2X5355 27p 
2145356 32P 
2X5365 47p 
2145366 82p 
2115367 57p 
2145457 30p 

2175458 
2575459 
28102 
28103 
28104 
28301 
28302 
28303 
28304 
28501 
20502 
28503 
31183 
3N128 
3N140 
3N141 
3N142 
3N143 
3N152 
40050 
40250 
40251 
40309 
40310 
40311 
40312 
40314 
40315 
40316 
40317 
40319 
40320 
40323 
40324 
40326 
40329 
40344 
40347 
40348 
40360 
40361 
40362 
40370 
40406 
40407 
40408 
40409 
40410 
40412 
40467A 
40468A 
40558 
40600 
40603 
AC107 
AC126 
AC127 
AC128 
AC151 
AC152 
AC154 
AC176 
AC187 
AC188 
ACY17 
ACY18 
ACY19 
ACY20 
ACY21 
ACY22 
ACY28 
ACY39 
ACY40 
ACY41 
ACY44 
AD140 
AD149 
AD150 
AD161 
AD16'2 
AF109 
AF114 
AF115 
AF116 
AF117 
AFi18 
AF121 
AF124 
AF125 
AF126 
AF127 
AF139 
AF178 
AF179 
AF180 
AF181 
AF180 
AF239 
AF279 
AF280 
AFZ11 
ASY26 
A8Y27 
ASY28 
ASY'29 
ASY50 
ASY51. 
ASY54 
ABY67 
ASY86 
ASZ21 
AUY10 
BC107 
BC108 
BC109 
BC11$ 

85p 
40p 
250 
25p 
25P 
50p 
50p 
BOp 
75p 
32p 
35p 
27p 
40p 
70p 
77p 
72p 
55p 
67p 
87p 
55p 
50p 
S2p 
32p 
45p 
35p 
47p 
S7p 
37p 
47p 
37p 
550 
47p 
32p 
47p 
37p 
30p 
27p 
57p 
52p 
40p 
40p 
50p 
32p 
57p 
40p 
52p 
55p 
82p 
50p 
57p 
35p 
72p 
57p 
50D 
SOp 
SOp 
24p 
SIp 
lSp 
22P 
22p 
20p 
25p 
25p 
27p 
24p 
24p 
20p 
20p 
10p 
17p 
47p 
20p 
15p 
25p 
47p 
47p 
8Sp 
85p 
86p 
46p 
26p 
25p 
Shp 
20p 
60p 
80p 
22p 
10p 
19p 
18p 
28p 
429 
95p 
50p 
400 
800 
80p 
47p 
47p 
88p 
25p 
80p 
24p 
Sip 
25p 
82p 
SOP 
45p 
32p 
51p 

150p 
lOp 
10p 
10p 
10p 

BC114 
BC115 
BC116 
00118 
BC119 
BC121 
BC122 
BC125 
BC126 
BC134 
BC135 
BC136 
130137 
BC138 
BC140 
BC141 
BC147 
BC148 
BC149 
BC152 
BC153 
BC154 
BC157 
110158 
BC159 
BC160 
BC167 
BC168B 
BC168C 
BC169B 
BC169C 
11C170 
BC171 
BC172 
130175 
BC177 
BC178 
BC179 
BC182 
BC182L 
BC183 
BC183L 
BC184 
HC184L 
BC186 
BC167 
BC212L 
BC213L 
BC214L 
BCY10 
BCY30 
BCY3I 
BCY32 
BCY33 
BCY34 
BCY38 
BCY39 
BCY40 
BCY41 
BCY42 
BCY43 
BCY54 
BCY58 
130359 
BCY60 
BCY79 
BCY71 
BCY72 
BCY76 
BCY79 
BCZ10 
BCZ11 
BD112 
BD116 
BD121 
BD128 
103124 
BD131 
BD132 
BDY10 
I1DY20 
BDY61 
111)Y62 
BF115 
0E117 
B511ó2 
BF154 
BF158 
BF159 
BF163 
BF167 
BF170 
BF173 
BF177 
BF178 
BF179 
BF180 
11F181 
BF182 
BF184 
BF185 
BF194 
BF195 
BF196 
BF197 
BF198 
BF200 
BF224 
BF225 
BF237 
05.238 
BF244 
BFW61 
BFW87 
BFW88 
11FW89 

15p 
15p 
15p 
15p 
30p 
20p 
20p 
15p 
20p 
12p 
12D 
15p 
I5p 
20p 
35p 
S5p 
10p 
IOp 
12p 
17p 
20p 
20p 
15p 
llp 
12p 
85p 
lip 
10p 
llp 
llp 
lop 
12p 
15p 
15p 
22p 
20p 
20g 
20p 
IOp 
10p 

Op 
Op 

lip llp 
25p 
27p 
12p 
12p 
15p 
27p 
27p 
30p 
50p 
26p 
30p 
40p 
BOp 
60p 
15p 
15p 
15p 
32p 
22p 
22p 
97p 
lbp 
20p 
15p 
SOp 
80p 
27p 
40p 
5017 

1129 
86p 
BOP 
BOp 
75p 
80p 

126D 
106p 
1269 
100p 

26p 
47p 
28p 
20p 
1511 
85p 
86p 
18p 
88p 
l9p 
80p 
25p 
80p 
85p 
82p 
SOp 
20p 
20p 
16p 
15p 
15p 
15p 
lbp 
85p 
14p 
199 
22p 
22p 
23p 
47p 
25D 
Sop 
20p 

BFW90 22P 
BFW91 20p 
BFX12 22p 
BFX13 22p 
BFX29 25p 
BFX30 25p 
BFX37 30p 
BFX44 37p 
BFX68 67p 
BFX84 25p 
BFX85 30p 
2051X86 25p 
BFX87 25p 
BFX88 20p 
BFX89 62p 
BFX93A 70p 
BFY11 42p 
BFY18 25p 
BFY19 25p 
BFY21 92p 
BFY24 45p 
BFY29 40p 
BFY30 409 
BFY41 50p 
BFY43 62p 
BFY50 20p 
BFY51 20p 
BFY52 20p 
BFY53 15p 
BFY56A 57p 
BFY76 42p 
BFY77 57p 
BFY90 850 
BSX19 17p 
BSX20 15p 
BSX21 20p 
BSX26 45p 
BSX27 47p 
BSX28 32p 
BSX60 82p 
B8X61 82p 
BSX76 15p 
B8X77 20p 
B8X78 25p 
BSY24 15p 
136325 15p 
130326 lip 
BSY27 15p 
B8Y28 17p 
001129 17p 
110332 25p 
02336 259 
BSY37 25p 
B8Y38 20p 
88Y39 22p 
BSY43 50p 
B8Y51 32p 
06352 82P 
084353 37p 
BSY54 40p 
B8Y56 90p 
BSY79 459 
BSY90 57p 
BSY95A 12p 
C424 15p 
C450 15p 
GET102 30p 
GETI13 20p 
GET114 20p 
GET118 20p 
GET120 25p 
GET873 12D 
0E3880 80p 
0ET887 20p 
GET889 22p 
0E3890 22p 
GET898 82p 
0E3897 22p 
0E3898 2ßp 
MAT100 26p 
MAT101 25p 
MAT120 25p 

MJ400 107p 
MJ420 BOp 
MJ421 80p 
342430 108p 
MJ440 96p 
MJ480 97p 
MJ481 125p 
MJ490 IOOp 
313491 187p 
MJE840 50p 
311E270 80p 
MJE871 80p 
51.1E580 80p 
MJE621 70p 
MPF102 42p 
MPF103 850 
MPF104 87p 
MPFI06 87p 
MP83688 820 
NKT124 42p 
NKT125 Sip 
NKT126 27p 
NKT128 27p 
NKT135 Sip 
NKT137 32P 
NKT210 S0p 
NKT211 SOp 
NIiT212 80D 
NKT213 80p 
NKT214 20p 
NKT215 22p 
NKT216 35p 
NKT217 40p 

NKT219 
NKT223 
NKT224 
NKT225 
NKT229 
NKT237 
NKT238 
NKT240 
NKT241 
NKT242 
NKT243 
NKT244 
NKT245 
NKT261 
NKT262 
NKT264 
NKT271 
NKT262 
NKT274 
NKT275 
NKT278 
NKT281 
NKT401 
NKT402 
MKT403 
NKT404 
NKT405 
NKT406 
NKT451 
NKT452 
NKT453 
NKT713 
NKT717 
NKT734 
NKT736 
NKT773 
NKT781 
0C16 
OC19 
OC20 
0022 
0C23 
0C24 
0C25 
OC26 
OC28 
0C29 
0035 
0036 
0041 
0042 
0C44 
0C45 
0046 
0070 
0071 
0072 
0073 
0074 
0075 
OC76 
0077 
0078 
0081 
OC81D 
0082 
OC82D 
0083 
0084 
0C139 
00140 
OC17o 
0C171 
00200 
0C201 
00202 
OC203 
OC204 
00205 
0C206 ' 

00207 
OCP71 
ORP12 
ORP60 
ORP61 
P846A 
ST140 
ST141 
3I634 
TI843 ' 

TI844 
TIß45 
TI846 
TI847 
TI848 
TI849 
TI850 
TI851 
TISSS 
TI853 
XB112 
XC141 
ZTX107 
ZTX108 
ZTX109 
ZTX300 
ZTX301 
ZTX302 
ZTX303 
ZTX304 
ZTX500 
ZTX501 
ZTX502 
ZTX503 
2TX504 
S 

SOp 
27p 
22p 
22p 
SOp 
S5p 
25p 
27p 
27p 
20p 
820 
17p 
20p 
20p 
80p 
209 
20p 
20p 
20p 
20p 
25p 
27p 
87p 
90p 
75p 
55p 
75p 
02p 
62p 
82p 
47p 
20p 
42p 
27p 
35p 
25p 
30p 
50p 
S7p 
75p 
50p 
BOp 
800 
409 
25p 
BOp 
80p 
50p 
80p 
22p 
25p 
15p 
12p 
15p 
15p 
12p 
12p 
30p 
$0p 
22p 
22p 
SOp 
20p 
20p 
20p 
25p 
15p 
25p 
25D 
25p 
32p 
25p 
30p 
$Op 
800 
75p 
40p 
40p 
75p 
96p 
76p 
42p 
50p 
40p 
42p 
22p 
169 
20p 
Bßp 
40p 
lOp 
27p 
llp 
llp 
12p 
12p 
12p 
10p 
llp 
22p 
12p 
85p 
15p 
lop 
15p 
12p 
15p 
20p 
20p 
26p 
15p 
15p 
20p 
17p 
40p 
25p 

Integrated 
Circuits 
CA3000 180p 
CA3005 1179 
CA3007 282p 
CA3011 75p 
CA3012 88p 
CA3013 105p 

.CA3014 124p 
CA3018 84p 
CA3018A 

110p 
CA3019 84p 
CA3020 128p 
CA3020A 

160p 
CA3021 158p 
CA3022 130p 

p 
CA3026 IOOp 
CA3023 

I12ßOSA 

CA3028A 74p 

CA3029 87p 

CA3028B 

i85p 
CA3029A 

CA3030 137p 
CA3035 loop 
CA3036' 72p 
CA3039 82P 
CA3041 109D 
CA3042 109p 
CA3043 137p 
CA3044 120p 
CA3045 1225 
CA3046 81p 
CA3047 137p 
CA3048 2049 
CA3049 I80p 
CA3050 1850 
CA3051 134p 
CA3052 1.659 
CA3053 48p 
CA3054 109p 
CA3055 240p 
CA3059 185p 
CA3064 loop 
FCH101 85p 
FCH111 105p 
FCH721 105p 
FCH131 500 
FCH141 105p 
FCH151105p 
FCH171105p 
FCH181 105p 
FCH191 105p 
FCH2O1 1309 
FCH211 1801) 
FCH221 130p 
FCH231 I50p 
FC2101 180p 
FCJ111 150p 
FCJ121 275p 
FCJ131 275P 
FCJ141 525p 
FC5201 100p 
FCJ211 275D 
FCK101 480p 
FCL101 2309 
FCY101 102p 
FJH101 25p 

FJH111 70p 
P50121 25p 
F80131 25p 
FJH141 25p 
FJH151 25p 
FJH161 70p 
FJ11171 25p 
FJH181 25p 
FJH221 259 
FJ1i231 259 
FJH241 259 
F211251 25p 
FJJ101 50p 
FJJ111 50p 
FJJ121 60p 
FJJ131 ß0p 
FJJ141 1259 
FJJ181 759 
FJ3191 ß5p 
F25211 125p 
FJJ251 125p 
FJL101 125D 
FJY101 25p 
IC12 2180 
L900 40p 
L914 40p 
L923 40p 
1.51380 loop 
510724P -809 
MC780P 247p 
MC788P 148p 
MC790P 124p 
MC792P Bhp 
MC799P BOP 
MC1303L 

200p 
MC1304P 

225p 
MC1305P 

3ß8P 
540838P 

5499 
MC1435P 

345p 
2101552G 

4ß1p 
51017090G 

94p 
MFC4000P 

55p 
8117400 20p 
ßN7401 20p 
ßN7402 20p 
9117403 20p 
8N7404 20p 
ßN7405 20p 
0167406 80p 
SN7408 20p 
8117409 209 
0577410 20p 
0147411 23p 
ßN7412 489 
8X7413 30p 
TE7416 84p 
8X7417 84p 
8117420 20p 
0577425 51p 
ßN7427 4ßp 
0117428 809 
8/17430 20p 
8X7432 48p 
8577433 80P 

8577437 84p 
8177440 20p 
8N7441AN 

75p 
8/17442 75p 
8X7446 100P 
8147447 135p 
8X7448 125p 
0147450 20p 
8N7451 20p 
8X7453 20p 
807454 20p 
8N7460 20p 
8N7472 3Up 
SN7473 40p 
SN7474 400 
8/17475 45p 
8N7476 45p 
8117483 87p 
8N7486 33p 
8177490 87p 
8X7492 87p 
ßN7493 87p 
8N7495 87p 
8517496 87p 
SN74107 52D 
8X74153 

135p 
8X74154 

200P 
8N74160 

180p 
81174161 

280p 
81474164 

220p 
81474165 

2259 
8X74192 

175p 
8X74193 

175p 
TAA241 

182p 
TAA242 

4259 
TAA243 150p 
TAA263 75p 
TAA293 97p 
TAA300 175p 
TAA310 125p 
TAA320 72p 
TAA350 175p 
TAA435 147p 
TAA521 132p 
TAA522 3800 
TAA530 495p 
TAA811 445p 
TAB101 97P 
TAD100 150p 
TAD110 150p 
SL403D 15 D 
8L702C 147p 
UA702A 280p 
UA702C 77p 
UA703C 137p 
UA709C 45p 
UA710C 1251. 
UA716 187D 
UA723C 100p 
UA730C 180p 

0A2 
0B2 
0Z4 
IL4 
I126 
I82 
I34 
IÚ4 
ILTS 
21321 
3Q4 
384 
3 V4' 
5R4 
51.14 
5V4 
5Y3 
5Z4G 
6/30L2 
6AC7 
6ÁG7 
61115 
6ÁK6 
6AL5 
6AM6 
6AQ5 
6A86 
6ÁT6 
6AÚ6 
6AV6 
6016 
60E6 
6BH6 
61126 
6BQ7A 
6ßR7 
60118 
6ßW6 
60737 
6BZ6 
604 
6CD6 
6CL6 
6CW4 
6511 
6F6G 
65113 
65114 
65115 
6 F18 
65123 
6116 
624 
625 
6J5GT 
6J6 
627 
6118G 
6L6GT 
6LD20 
6Q7 
6847 
6807 
6827 
68167 
68L7 
68117 
6807 
6U4 
OVOS 
6V6GT 
6X4 
6X50 
8XSGT 
1005 
10511 
101.13 
70P14 
12AT6 
1.2AT7 
12AÚ7 
12AX7 
12136 
12BÁ6 
12BE6 
1213117 
19AQ5 
2ßD1 
20F2 
2ßL1 
2051 
2053 
20P4 
2055 
2526 

ß8p 
45p 
30p 
209 
40P 
30p 
25p 
20p 
SOP 
85p 
50p 
35p 
48p 
759 
859 
45p 
409 
40p. 
80p 
40p 
40p 
35D 
O9p 
20p 
30p 
S8p 
40p 
35p 
25p 
30p 
25p 
30p 
75p 
50p 
40p 
90p 
70p 
85p 
80p 
40p 
839 

125p 
50p 
850 
ß2P 
ß5p 
45p 
70p 
ß5p 
50p 
85p 
17p 
50p 
25p 
30p 
20p 
45p 
40p 
45p 
60p 
40p 
40p 
40p 
40p 
40p 
35p 
85p 
40p 
ßO9 
25p 
82p 
859 
ß0p 
40p 
60p 
759 
COp 

81.10 
80p 
809 
30p 
30p 
40p 
40p 
400 
45p 
ß5p 
50p 
65p 

£1.10 
50p 
609 

21.10 
£1.20 

50p 

VALVES 
25Z4 30p 
25Z5 42p 
25Z6 85p 
30015 80p 
301117 90p 
30018 80p 
3005 85p 
30FL1 75p 
30FL12 120p 
30FL14 95p 
30L15 85p 
30L17 80p 
30P12 80p 
391,19 85p 
30PL1 75p 
30PL13 93p 
30PL14 90p 
35L6 50p 
35W4 35p 
35Z4 85p 
35Z5 50p 
50135 50p 
5005 50p 
80 55p 
85A2 50p 
807 50p 
1625 50p 
5763 70p 
6146 180 
AZ31 55p 
CY3I 35p 
DAF91 30p 
DAF96 45p 
DF91 Sop 
DF96 45p 
DK91 405 
DK92 55p 
DK96 50p 
DL92 85p 
DL94 48p 
DL96 45p 
DM70 40p 
11Y80 32p 
DY87 33p 
E88CC 100p 
E180F 100p 
EA0080 S5p 
E1F42 35p 
EB91 20p 
EBC41 55p 
EBC81 30p 
EBF80 40p 
EBF83 409 
EBF89 32p 
EBL21 BOp 
E086 60p 
E088 BOp 
ECC40 850 
ECC84 80p 
ECC85 40p 
ÉCC88 40p 
ECF80 85p 
ECF82 85p 
ECF86 65p 
ECH2I 57p 
E01.135 100p 
E01142 75p 
ECM]. 30p 
EC1183 45p 
ECL80 45p 
ECL82 859 
ECL83 70p 
ECL86 - 40p 
EF37A 1209 
EF39 60p 
EF40 50p 
F.F41 85p 
E1042 70p 
E1080 25p 
EFBS 35p 
E1,86 80p 
EF89 289 
EF91 80p 
EF92 85p 
EF183 S5p 
EF184 35p 
ESOSO 40p 
EL34 50p 
EL41 80p 
F.L42 85p 
EL81 55p 
EL84 ß6p 
EL85 43p 
EL91 86p 
EL96 85p 

E5100 469 
EM81 800 
EM84 35p 
EM85 £1.00 
E5187 709 
EY51 409 
EYSe 40p 
EY87 42p 
EZ40 55p 
EZ41 50p 
EZ80 27p 
EZ81 29p 
GZ32 48p 
GZ34 BOp 
KT66 £205 
11388 £2&00 
11014 75p 
PABC80 40p 
P086 OOP 
PC88 80p 
P097 45p 
PC900 98p 
00034 40p 
PC085 40p 
PC088 55p 
PC089 50p 
PC0189 55p 
PCF89p 30p 
PCF82 $4p 
PCF84 80p 
PCF86 80p 
PCF800 80p 
PCF801 50p 
PCF802 60p 
PCF805 80p 
PCF806 70p 
PCF808 75p 
PCL82 35p 
PCL83 65p 
PCL84 459 
PCL85 40p 
l'CL86 45p 
PFL200 659 
PL36 55P 
PL81 SOp 
PL82 45D 
PL83 45p 
PL84 40p 
PI.500 75p 
PL504 80p 
PY32 55p 
PY33 BSD 
FY80 40p 
PY81 SOP 
PY82 35p 
PY83 S8p 
PY88 40p 
PY800 40p 
PY801 50p 
1125 80p 
1126 80p 
U50 40p 
U52 85p 
(2191 75p 
11281 40p 
17282 409 
U301 40p 
U801 81.80 
UABC80 40p 
UAF42 55p 
UBC41 SOp 
UBC81 405 
110580 40p 
1713F89 85p 
UCC84 401, 
130085 40p 
11CF80 66p 
U01121 60p 
1/01142 70p 
001181 40p 
UCL82 85p 
UCL83 800 
UF41 60p 
UF80 86p 
UF85 409 
17F89 400 
UL41 115p 
11684 40p 
UY41 48p 
UY85 40P 
VR105/3038p 
VR160/3036p 

Add 121) tn £ 
for Poltage 

RECTIFIERS 
PLASTIC 
ENCAPSULATED 
000 PIV lA 50p 
50 PIV 2A 459 

100 PIV 21 50p 
200 PIV SA 65p 
400 PIV 2A 60p 

50 PIV 4A 40p 
100 PIV 4A 500 
200 PIV 4A 55p 
400 PIV 4A 85D 
600 PIV 4A 709 

50 PIV OA 4bp 
100 PIV 6A 66p 
200 PIV 6A 65p 
400 PIV 6A 70p 
600 PIV 6A 85p 

SILICON RECTIFIERS 
MINIATURE WIRE ENDED PLASTIC 

BERIE6 
1 

IN 
1.6 AMP 8 AMP 

4001 50PIV 7p Sp lop 
4002 100PIV 7P Op 20p 
4003 200PIV Sp 10p 22p 
4004 400PIV Sp 109 25p 
4005 600PIV 10p 129 28p 
4006 800PIV 12p l5p 27p 
4007 1000PIV 16p 16p 30p 

50+ less 15% 100+ less 20% 

SILICON RECTIFIERS 
STUD MOUNTING 

6A l0A 17.5A 35A 
100PIV - 45p 509 £1.22 
200PIV 25p 50p 55p 01.42 
400PIV 30p Sop 62p £1.77 
600PIV 32p 609 72p 0212 
800PIV 35p 75p 87p £2.47 
1000PIV 40p 85p £1.05 02.77 

50+ less 15% 100+ less 20% 

DIODES & 
1N34A 10P 
1X914 
111916 lOp 
AA119 7p 
AA129 10 
AAZ13 10p 
AAZ15 10p 
BA100 15p 
BA102 SOp 
BA110 25p 
BA111 27p 
BA112 70p 
BA115 
BA141 32P 
BA142 
BA144 12p 
BA145 20p 

RECTIFIERS 
BA154 12p 
BAX13 12p 
BAX16 7p 
BAY31 7p 
BAY38 15p 
BY100 p 
BY103 ß2lbp 
BY122 87p 
BY124 15p 
BY126 lop 
BY127 15p 
BY104 52p 
BY210 359 
BYZ11 30p 
BYZ12 30p 
BYZ13 25p 
BYZ16 40p 

037M 87 
OA5 17p 
0A6 lßp 
OA10 82p 
0A9 10p 

Sp 
0A70 79 

OA79 

OA47 

OA73 lOp 

OA81 8p 
0,185 7p 
OA90 7p 
0A91 79 
OA95 79 
OA200 79 
0A202 lOp 
OA2I0 17p 

ZENER 
400MW 

3.3.33 V 
10p each 
25+ less 

DIODES 
1.5 WATT 110 WATT 
2.4 -100 3.9 -100V 
25p each 40p each 

15% 100+ less 20% 

TRANSISTOR DISCOUNTS:- 12 + 10%; 
25 + 16%; 100 + 20% any one type. Post- 
age on all Semi Conductors 7p extra. 
S.A.E. FOR PULL LISTS. 

E See previous page G.W. SMITH & Co. (RADIO) LTD. See opposite page -> 

352 



SAVE UP TO 
3335% OR MORE 
SEND S.A.E. FOR 

DISCOUNT PRICE LISTS 
AND PACKAGE OFFERS! 

RECORD DECKS 
BSR 
UA501 ..W 

"" £4.97 
C1295 £8 "50 
MP60 £1040 
610 £14.07 
510 £11.50 
310 89.40 
810 £8845 
MP60 TPD1 £1742 
MP60 TPD2 £1540 
610 TPD1 £20.35 
510 TPD1 £18.20 
210 Package* £255 
HT 70 £14.99 
HT 70 Pack £2180 

GARRARD 
2025 T /C* £8.50 
40B* 89.25 
5.300* 88.50 
SP25 III £10.25 
SL65B £13.45 
ÁP76 £18.85 
8L72 S £22.95 
6L95B 832.50 
401 826.80 
ZERO ]OOA £8995 
ZERO 1005 887.50 

Liii Price 

t£2.98 OUR 
RICE £ 1 *80 

P. A P. lop 
HOMER INTERCOMS 

Ideal for home, 
office, stores, fac- 
tories, etc. Supplied 
complete with bat- 
teries, cable and 
free instructions. GOLDRING 

GL69/2 218-97 
GL69/2/P £2410 
OL72 £22.25 
GL72/P £29.05 
GL75 £29.05 
GL751' £84.95 
LID75 £318 
LI.D72 £3.85 
G99 £2250 
GL85 £4850 
GL85P £5410 
LID85 24-80 
G101 £21-95. 

PIONEER 
PL12AC £3515. 
PL15C £50-35 
PLA25 98285 

TELETON SAQ -206B 
STEREO AMPLIFIER 

THORENS 
TD125 £5785 
TD125A11 £9115 
TX25 £8-40 
TD150 £27-90 
TD150A II £3820 
TDI50AB II 987.80 
150 Plinth £347 
TXII £3 85 

* Stereo Cartridge } Mono 
All others less cartridge 
Carriage 50p extra any model. 

RECORD DECK PACKAGES 
Decks supplied with 
cartridge ready 
wired in teak 
veneered plinth with 
cover. 
Garrard 2025TC /9TAHCD 
Garrard SP25 III /9TAHC1) 
Garrard SP25 III /0800 
Garrard SP25 III /M75 -6 
Garrard SP25 III /5144 -7 
Garrard SP25 III/M44 -E 
SP25 III /0800 (Play -on P &CI 
Garrard AP76 /0800* 
Garrard AP76/M75 -6* 
Garrard AP76 /M55E 
Garrard AP76 /1I75EJ 
MR McDonald 114P60 /AT55 
Goldring GL72/0800 
Goldring CL75/0800 
Goldring GL75 /G800E 
*Also available with silver met al 

plinth £1 extra 
Carriage 50p any item 

SINCLAIR EQUIPMENT 

2 Station, 22-97,3 Station 85.25,P. & P. 1.5p. 
4 Station £6.82, P. & P. 17p. 

Latest exciting release. Brand new model. 
6 + 6 watts rms. Inputs for mag, eta!, aux 
tape. Volume, bass, treble, sliding balance, 
scratch filter and loudness controls. 
OUR PRICE £19.50 Carr. 37p. 

SKYWOOD 0%203 COMMUNICATION 
RECEIVER 

Solid state. Coverage on 5 bands 200 -420 
KHz and .55 to 30 MHz. Illuminated slide 
rule dial. Bandspread. Aerial tuning. BFO, 
AVC, ANL, 'S' meter. AM /CW /SSB. Inte- 
grated speaker and phone socket. Operation 
220/240v AC or 12v DC. Siee 325 x 266 a 150 
mm. Complete with instructions and circuit. 
£2850. Carr. 50p 

LAFAYETTE LA. 324 STEREO 
AMPLIFIER ~ 12.5 + 12.5 

watt R.M.S. 
Mag /Cer /Tuner 
/Tape Inputs. 
Excellent per- formance. 

Compares with amplifiers up to £40. 
OUR PRICE £24, Carr. 371p. 

£1295 I 

£1895 
£1850 
£19.50 
£2035 
82280 
919-75 
£2950 
£30.25 
£32.95 
884-90 
£1925 
£3450 
839-70 
844-15 

Project 60 
Package 
offers. 

n n ßr-sn.. 

000015'i1010 
2 x Z30 amplifier, stereo 60 pre -amp, PZI 
power supply. £15.95 Carr. 375p. Or with 
PZ6 power. supply £1820 Carr. 371p. 2 x Z50 
amplifier, stereo 60 pre -amp, PZ8 power 
supply. £2025. Carr. 371p. 
Transformer for PZ8. 82.971 extra. 
Add to any of the above £4.45 for active 
filter unit and £18.80 for pair of Q16 speakers. 
Project 60 FM Tuner 818.95, Carr. 375p. 
All other Sinclair products in stock. 
2000 Amp £28.50 Carr. 375p.; 3000 Amp 
£80.95 Carr. 374p.; Neoteric Amp 84395 

Carr. 374p I012 81.80 p. & p. 10p. 
NEW PROJECT 605 - 920-97, Carr. 37p. 

LATEST CATALOGUE 
Our 6th edition gives full details of a 
comprehensive range of HI -FI EQUIP- 
MENT, COMPONENTS, TEST EQUIP- 
MENT and COMMUNICATIONS EQUIP- 
MENT. FREE DISCOUNT COUPONS 

VALUE 50p 
272 pages, 
fully illus- 
(rated and 
detailing 
thousands of 
bargains. 

SEND NOW 
18-F0h61p,. 
Eleetraaie 
fompanean 
i8geipmem 
Iatispee ONLY 

372p 
P&P 

10p 

TAPE CASSETTES 
Top quality in plastic library boxes. 

C60 60 min 30p, 3 for 75p, 10 for 22.35 
C90 90 min 421, 3 for 81.05 10 for £8.30 
C120 120 min 52p, 3 for £1.35 10 for £4.20 
Cassette Head Cleaner 30p. P. & P. 10p. Extra 

* TRANSISTORISED FM TUNER 
6 TRANSISTOR 
HIGH QUALITY 
TUNER, SIZE 
ONLY 6x4x25in. 
3 I.F. stages. 
Double tuned dis- 
criminator. Ample 
output to feed most 

amplifiers. Operates on 9 V battery. Coverage 
88- 108Mc /s. Ready built ready for use. Fan- 
tastic value for money. £8.871. P. & P. 125p. 
Stereo multiplex adaptors 24.974. 

TMK MODEL 117 F.E.T. ELECTRONIC 
VOLTMETER 

Battery operated, 
11 meg input, 26 
ranges. Large 45" 
mirror scale. Size 
Si-,, x 45" X 28" 
DC VOLTS 0.3- 
1200V. AC VOLTS 
3 - 300V RMS. 8.0 - 
800 V P -P. DC CUR- 
RENT 12 - 12111A. 

Resistance up to 2000M ohm. Decibels 
-20 to + 51 db. Complete with leads /instruc- 
tions. 817 .50, P. & P. 20p. 

MCA.220 AUTOMATIC 
VOLTAGE 
STABILISER 
Input 88 -125 VAC. or 
176- 250VAC. Output 120V 
AC, or 240 VAC. 200 VA 
rating. £11-97, cary. 50p. 

EMI LOUDSPEAKERS 
Model 350, 13° x 8' with 
single tweeter /crossover. 20- 
20,000 Hz. 15 watt RMS. 
Available 8 or 15 ohms. £7.50 
each P. & P. 370. 
Model 450. 13' x 8' with twin 
tweeter /crossover. 55- 13,000 
Hz. 8 watt RMS. Available 8 
or 15 ohms. 8850 each. P. & 
P. 25 p. 

TE 1018 DE -LUXE 
MONO HIGH IMPE- 
DANCE HEADSET 
Sensitive, soft earpasi, 
adjustable headband. 
Magnetic, impedance 
2,600 ohms. 
£117, P. & P. 15p. 

MP7 MIXER PREAMPLIFIER 
5 microphone in- 
puts each with 
individual gain 
controls enabling 
complete mixing 

facilities. Battery operated. 944" x 5" x 3 ". 
Inputs Mks: 3 x 3mV 50K; 2 x 3mV 600 ohm. 
Phono meg. 4mV 50K. Phono ceramic 
100mV 1 meg. Output 250mV 100K. 

88.97. P. & P. 209. 

(yCtJt:9.(J. 

1021 STEREO 
\LISTENING 

STATION 
or balancing and 

gain selection f 
loudspeakers with 
additional facility 
for stereo headphone 
switching. 2 gain 

controls, speaker on -off slide switch, stereo 
headphone sockets. 6" x 4" x 20. 22-25, 
P. & P. 15p. 

TE -65 VALVE VOLTMETER 
28 ranges. D.C. volts 
1.5- 1,500v. A.C. volta 
1.5- 1,500v. Resistance 
up to 1,000 megohms. 
200/240v. A.C. opera- 
tion. Complete with 
probe and instructions. 
£1750. P. &P. 30p. 
Additional probes avail- 
able: R.F. £2125; H.V. 
£2.50. 

230 VOLT A.C. 
50 CYCLES 
RELAYS 

Brand new. 3 sets of 
changeover contacts at 
5 amp rating. 50p each. 
P. & P. 10p IN lots £40) 
Quantities available. 

SPECIAL OFFER! 
SINCLAIR PROJECT 60 

STEREO FM TUNER 
:. 

The first tuner in the world to use the phase 
lock loop principle -as used for receiving 
signals from spacecraft because of its vastly 
i proved signal to noise ratio. Provides 
fantastic results even in difficult areas. 
Tuning range 87.5 to 108MHz. Automatic 
stereo indicator. Sensitivity: 2µV. ANC 
range ± 200KHz. Signal to noise ratio: 
65dB. Output voltage 3 x 150mV. Oper- 
ating voltage 25 -30V DC. Size 93 x 40 e 
207 mm. REC. LIST PRICE £25. 
OUR 

ONLY CE 
E16.95 P2ß9 P. 

Unrepeatable offer -buy now and sane oiler £8. 
II4812 MULTDIIETER 
Extremely sturdy instrurrient for general 
electrical use. 667 o.p.v. 
0/3/1.5/7.5/30 /60/150/300/ 
600/900 VDC and 75mV. 
0/ -3/1 .5/7.5/30/60/150 /300 
600/900 VAC. 
0/300¡äA/15/6/15 /60/ 150 
600MA /1.5/6 AMP. D.C. 
0/ 1.5/6/15/60/150/600MA/ 
1.5/6 AMP. AC. 
0/200 I1 /3K /30K f2. 
Accuracy DC 1 % .AC 1-5%. 
Knife edge pointer, mirror scale. Complete 
with sturdy metal carrying case, leads and 
instructions. £9.50 plus P. & P. 25p. 

PRS -2 PHOTO ELECTRIC RELAY 
SYSTEM 

Inexpensive warning 
or counting system 
consisting of an enciter 
and relay unit. Relay 
unit has variable sen- 
sitivity control and 

switch for intermittent alarm operation. 
Enciter unit has removable infra red filter 
and A.C. outlet socket to operate bells. 
counters, etc. 240V AC. Complete with 
cables and instructions. 29-97, P. & P. 251, 

E.H.T. TESTER 0-30KV 

Completely self contained with built -in 
voltmeter. Easy to read, very accurate. 
robust construction. An essential for colour 
television servicing, etc. Size. 360min long. 
50mm dia. £095 P. & P. 25p. 

UNE -30 RECEIVER 

4 Bande covering 550kefs- S0me /s. B.F.O. 
Built -in Speaker 220/240v. A.C. Brand new 
with instructions. £1575. Carr. 375p. 
LAFAYETTE HA-000 SOLID STATE 
RECEIVER 

General coverage 
150- 400kc /s, 550 
kc /s- 3omc /s. FET 
front end, 2 mech. 
filters, product 
detector, variable 
B.F.O., noise limi- 

ter. S. Meter, Bandspread. RF Gain. 15" X 
91 x 85 ". 18 lbs. 220/240v. A.C. or 12v. D.C. 
Brand new with instructions. £50. Carr. 50p. 

High quality ceramic construction. Windings embedded in vitreous 
enamel. Heavy duty brush wiper. Continuous rating. Wide range 
ex- stook. Single hole fixing, fin. dia. shafts. Bulk quantities available. 
25 WATT. 10/25/50/100/250 /500/1000/2500 or 5000 ohms, 90p, P. & P. 75p. 
50 WATT. 10/25/50/100/250 /500/1000/2500 or 5000 ohms, £1.15 P. & P. 75p. 
100 WATT. 1/5/10/25/50/100/250/500/1000 or 2500 ohms, £1.05 P. & P. 75p. 

"YAMABISHI" VARIABLE VOLTAGE TRANSFORMERS 
Excellent quality . Low price . Immediate delivery 

S -26011 Panel Mounting 
1 Amp £7.00 

2.5 Amp 88.05 
Please add postage 

ALL MODELS 
INPUT 230 V 50/60 CYCLES 
OUTPUT VARIABLE 0 -260 

"e VOLTS 
Special discounts for quantity 

8 -200 General Purpose Bench Mounting 

'."'"D, x )= 
' 1 Amp £7.00 

2.5 Amp £8.05 

110111! 8 Amp £1590 
"25s 

I WI 10 Amp £22.50 
1111!1 N Amp £28.80 

20 Amp £4000 

G.WSMITH & tJO.( I\flC) LTD 
10 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01 -637 2232 CALLERS 
27 TOTTENHAM CT. RD. LONDON, W.1 Tel: 01 -636 3715 WELCOME 
3 LISLE STREET, LONDON, W.C.2 Tel: 01- 4378204 MONDAUTO 

34 LISLE STREET, LONDON, W.C.2 Tel: 01 -437 9155 SATURDAY 

311 EDGWARE ROAD, LONDON, W.2 Tel: 01 -262 0387 9"-6PM 

All Mail Orders so- 
11 -12, Paddington Green. 
London. W.2 
Tel: 01- 2626562... 
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SPECIAL 117 75 OFFER r 
Garrard SP25 Mk. Ill 
Goldring G800 
Teak plinth and tinted cover. 
leads supplied. 
Please add El -25 for P & P. 

TURNTABLES 
Please add 75p for P. & P. 
Garrard SP25 Mk. 11 
Garrard AP76 
Garrard SL65B 
Garrard 401 
Garrard Zero 100 (Auto) 
Garrard Zero 100 (Single) 
Garrard SL72B 
Garrard SL75B 
Garrard SL958 
BSR MP60 
Goldring GL72 
Goldring GL72IP 
Goldring GL75 
Goldring GL75/P 
Wharfedale Linton & cart. 
Thorens TD125 
Thorens TD I25AB 
Thorens TDI50 Mk. II 
Thorens TD150A Mk. II 

AMPLIFIERS 
Please add 75p P. & P. 
Amstrad 8000 Mk. II 
Amstrad IC2000 
Armstrong 521 (teak cased) 
Alpha Highgate 212 
Alpha Highgate FA300 
Alpha Highgate FÁ400 
Leak Delta 30 
Leak Delta 70 
Metrosound ST20E 
Metrosound ST60 
Pioneer SA600 
Pioneer SA700 
Pioneer SA800 
Pioneer SA900 
Pioneer SA1000 
Rogers R/brook (Chassis) 
Rogers R /brook (Cased) 
Rogers R /bourn (Chassis) 
Rogers R /bourne (Cased) 
Sinclair PRO602x Z30/PZ5 
Sinclair PRO602x Z30 /PZ6 
Sinclair PRO602x 

Z50 /PZ8 /Trans 
Sinclair AFU (Filter Unit) 
Sinclair 605 
Sinclair 2000 Mk. II 
Sinclair 3000 Mk. 11 

Wharfedale Linton 
Goodmans Max Amp 
Teleton SAQ206B 
Teleton SAQ306 
Europhon 10 + 10 

All 

£9.45 
E18.75 
£12-95 
E26-50 
£3895 
£3675 
£23-50 
£25-50 
£3425 
L9.45 

£2195 
F27-95 
2575 

434-25 
427.95 
£57-00 
£88.00 
526.00 
f33 30 

'.16.25 
17.45 
4395 

!'25.00 
!2795 
f3195 
f47-95 
55-95 
24-45 
45.95 

f 58-00 
'66.50 
!7395 
f92-00 
C94.00 
C35 00 
r.37.00 
+.41.95 
y47,50 
414.95 
£17-00 

£21.50 
£4.40 

£18.50 
£21.50 
E29.50 
E37-50 
£37.95 
420.50 
£22.50 
£1695 

All prices correct 
at time of press 
E. & O.E. 

ALL BRAND NEW 
n manufacturer's sealed cartons. 

GUARANTEED 12 MONTHS. 

TUNERS 
Please add 75p P. & P. 
Armstrong 523 E39.50 
Armstrong 524 £3095 
Rogers R.avensbrook FET4 

(Chassis) L31.00 
Rogers Ravensbrook FET4 

Rogers 
435 

venbourne FET4 
.00 

gers 
(Chassis) £4300 

Rogers Ravensbourne FET4 
(Cased) 148.00 

Sinclair PRO60 (Module) £17.95 
Sinclair 2000,3000 Tuner £32 -75 
Philips RH690 £3300 
Leak Delta FM (Cased) 454.75 
Leak Delta AM/FM (Cased) £6450 

TUNER /AMPLIFIERS 
Please add 75p for P. & P. 
Alpha Highgate 150 444.25 
Armstrong 525 (Teak cased) £6795 
Armstrong 526 AM /FM 

(Teak cased) £77 -75 
Leak Delta 75 £127.95 
Philips RH781 450.00 
Philips RH702 £82.50 
Teleton 2100 £29.95 
Goodmans One Ten £99.50 
Rogers R /brook (Teak) 478.50 
Rogers R /brook (Chassis) 472.75 

SPEAKERS 
Please add LI 25 P. & P. 
Amstrad 138 
Wharfedale Denton 2 
Wharfedale Linton 2 
Wharfedale Melton 2 
Wharfedale Dovedale 3 
Celestion Dittos 120 
Celestion Dicton 15 
Celestion Dicton 25 
Goodmans Double Maxim 
Goodmans Mezzo 3 
Goodmans Magister 
Sinclair QI6 

an* 

per pair 
415.95 
£28.40 
£3595 
£4745 
£60.95 
£39.50 
£53.50 
£8700 
£48.25 
£44 95 
£7400 
£12 50 

Plus 35p p. & p. 
Finished in teak veneer with tinted 
dust cover fully assembled. For 
Garrard SP25; 2025TC; 3000; 
AT60; 2000: 2500; 3500; 5100; 
1025; SL65B; Also for BSR 
McDonald MP60 and others. 
For AP76; AP75; SL72B; SL75; 
SL95B; 44.20 plus 55p P. & P. 
Also finished in walnut to match 
Japanese equipment -at no extra. 
CARTRIDGES 
Please add 10p for P. & P. 
Goldring G850 £3.45 
Goldring G800 15.95 
Goldring G800E 49.75 
Goldring G800 Super E 415.00 
Shure M3D £4.15 
Shure M44E £525 
Shure M55E E5.8S 
Shure, M75E Type 2 £10.75 
Sonotone 9TAHC LI -43 

LOBAL AUDIO 
DISCOUNT WAREHOUSES 

DeptcPw 121174 Pentonville Road, London, N1. Telephone 01-278 1769 
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue, 

Ilford, Essex. Tel: 01-550 1086. 

Open Monday to Saturday 9.30 a.m. to 
6 p.m. LATE NIGHT FRIDAY 7 p.m. 

MAIL ORDERS: Orde, 
with confidence. Send Postal Order, Cheque. 

Money Order, Bank Draft, Giro or Cash by Registered 
Mail. CALLERS: Please note that cheques can only be accepted together 
wrtn cheque cards (not Barclay Card). 

2 minutes from KING'S CROSS. EUSTON & ST. PANCRAS 

on nain road leading to the East and West Country 
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PADGETTS RADIO STORE 
OLD TOWN HALL, LIVERSEDGE, 

YORKS WF15, 6PQ 
TEL. HECKMONDWIKE 4285 

SPEAKERS EX TV SETS. Sound tested 7 x 4, 6 x 4, 8 x 2 }, all 3 ohm pm 
25p each. Post on any speaker 10P. 

Valve Voltmeter.. Type CT54. Ohms Range 1K To 10 Meg in 5 Ranges. Volts 
Range 2.5 To 480 V AC DC. Untested Clean Condition. Less Batteries. £5. 
Carriage & Ins. £1. 
T.V. Chassis. Plenty of spares on them. Free of Charge -Callers only. Up 
to one doz. per customer. 
Latest Air Ministry Release Radio Receiver. Type R4187. 2.8 To 18 MHZ in 
Three Bands, Complete with 17 Miniature Valves. 26 Volt Motor. Power supply 
Motor and Manually Tuned. Very Clean. But not tested. £5. Carriage and Ins. 75p. 

Control Unit. Type 4190. Complete with three miniature valves. 1 }" 500µA 
meter. Six relays, model makers motor with gears, 24 press buttons. Lots of 
spares. Clean condition. £150. Carriage and ins. 75p. 

Every one loves a bargain. And these T.V. sets we offer are the best you 
will find at the price. 
Complete untested T.V. sets with all valves back and knobs BBC1 and ITV. 
17" 90° tube £2. 17" 110° tube £3. 19" slim £5. Carriage and ins. £1 SO. 
We are now breaking up many Slimline Sets. Send S.A.E. and please quote 
model and serial number and part you require. 
For example tested L.O.P.T. £145. Fireball Tuners with Valves 75p. Droppers 
all types 50p. 
Breaking up Ferguson Type SOOT. Tested L.O.P.T. £145. Post paid. Fireball 
Tuner Unit with Valves less knobs 75p post paid. S.A.E. for other spares for 
this set. 
Reclaimed T.V. Tubes. All with 12 months guarantee. 
AW43/88, £1.50. AW43180 £1.50. MW43/69 £1. Special Offer, Brand New Brimar 
Tubes C17PM £1. Many older types in stock. Carriage and ins. on any tube £150. 
Valve list ex equipment. All valves tested on a ',dullard valve tester before 
despatched. 3 months guarantee on all valves. Single valves P/P 3p. Over 
post paid. 

ARP12 Sp PCC64 5p U191 20p 
EB91 4p PCF80 5p U251 12p 
EF80 Sp PCL82 12p 6BW7, 10p 
EF85 12p ' PCL83 12p 6U4 10p 
EBF80 12p PCL84 12p 20PI 20p 
EBF88 12p PL36 20p 20P3 10p 
ECC81 10p PL81 17p 20D1 10p 
ECC82 12p PY81 Sp 30P4 20p 
ECC83 12p pY33 17p 30F5 10p 
ECL8O 8p 

4p PY82 up 30P12 20p 

EY86 20p 
EF91 

PLO2 8p 30FL1 20p 
EP50 60p per doz. PL83 Sp 6/30L2 20p 

WILSIC SOUND EFFECTS KITS 
WAH -WAH PEDAL KIT (Illustrated) 

Kit comprises a SELECTIVE AMPLIFIER 
MODULE KIT to convert the FOOT 
VOLUME CONTROL PEDAL (as photo) 
to Wah -Wah operation. Amplifier 
module LI -75, pedal unit LS- 13, COM- 
PLETE KIT £6.50 add 38p for assembly of 
module, but please note we cannot 
supply kits fully built. 

REVERBERATION UNIT KIT. For dimension effect. Connects between 
sound source, mic., etc., and amplifier. Battery powered. COMPLETE 
KIT £9.SO (excluding case L7.50). Assembled and tested £12.SO. 
VIBRATO UNIT KIT. Foot pedal unit with variable speed and depth 
controls. COMPLETE KIT £5.25. 
SEND 15p for the WILSIC PLANS BOOK, with full details of these 
kits; circuits, drawings and price lists. 

LATEST CATALOGUE 5p (stamps) 

WILSIC ELECTRONICS LTD. 
6 COPLEY ROAD. DONCASTER. YORKS. 

C. T. ELECTRONICS 
267 ACTON LANE, LONDON, W.4 

01 -994 6275 

OUR RETAIL COMPONENT SHOP IS NOW 
OPEN FROM 9.30 a.m. -6 p.m. MON -SAT. 

FREE COMPONENT PRICE LISTS 
NOW AVAILABLE 

PLEASE SEND LARGE S.A.E. 

HUNDREDS OF SURPLUS BARGAINS FOR 
THE PERSONAL CALLER 



electronics 
llookI 

really 
mastered 

...practical 
...visual 

...exciting ! 

no previous knowledge 
no unnecessary theory 

no "maths" 

RAPY 

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

1/ BUILD AN 
OSCILLOSCOPE 

You learn how to build 
an oscilloscope which 
remains your property. 
With it, you will become 
familiar with all the 
components used in 
electronics. 

2/ READ, DRAW 
AND UNDERSTAND 
CIRCUIT DIAGRAMS 

as used currently in the 
various fields of electronics. 

3/ CARRY OUT 
OVER 
40 EXPERIMENTS 
ON BASIC ELECTRONIC 
CIRCUITS & SEE HOW 
THEY WORK, including : 

valve experiments, transistor experiments 
amplifiers, oscillators, signal tracer, pho- 

to electric circuit, computer circuit, basic 
radio receiver, electronic switch, simple 
transmitter, a.c. experiments, d.c. experi- 
ments, simple counter, time delay circuit, 
servicing procedures. 

This new style course will enable anyone to 
really understand electronics by a modern, 
practical and visual method -no maths, and 
a minimum of theory-no previous knowledge 
required. !twill also enable anyone to under- 
stand how to test, service and maintain all 
types of electronic equipment, radio and TV 

receivers, etc. 

I 
POST 

NOW 

FREE BROCHURE 
I 

I or write if you prefer not to cut page 

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, 
P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to: 

we do not employ representatives 

BLOCK CAPS NAME 

ADDRESS PLEASE wi.82 

special free gift also to all our students 
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BROADWAY ELECTRONICS 
92 MITCHAM ROAD, TOOTING BROADWAY, 

LONDON S.W.17 01.672 3984 
(Nr. Tooting Broadway Underground Station) 

(Closed all Wednesday) 

SPEAKERS 
E.M.I. 13; x 8in, 3 ohm £2.50, 15 ohm P. & P. 30np. E.M.I. 131,x 
8in. fitted two 2 ¡in. tweeters, 15 ohm £4.70. P. & P. 30np. E.M.I. 
131 x 8in. (15 ohm) Hi -Fi. quality £6.25. P. & P. 30np. Bakers I2in. 
25 watt 8 and 15 ohms E7. P. & P. 30np. Eagle Crossover 98p. 
P. & P. 7p. 

CARTRIDGES- Stereo 
Sonotone 9TA H/C Diamond £2.40. Ronette S105 Medium Output, 
£I.40. 5106 High Output El -40. Acos GP93/1 Sapphire, L190. 
GP94 I Sapphire, £2. TA700 equivalent to B.S.R. SXIM, L1.75. 
Japanese equivalent to B.S.R. TC8s, L1.75. P. & P. 7np on each. 

CARTRIDGES- FARRA- 
Mono DAY 
GP.91 Stereo Compatible 

5" x I 1 

cover ed in 
n , 

£1.25. Acos GP67/2 will White, Green or 
replace Collaro and Garrard Black rexine or 
Mono cartridges,95np. T.T.C. Teak cloth with 
Crystal High Gain, 75np. Silver coloured 

meta l front ¡ '' 
' B.S.R. TC8H Jap. equivalent I ; 

á 

£1.25. P. & P. 7np. 
ex. 90 speaker. 
E2.90 P & P Sp 

tk 

VYNAIR 
Widths from 50 to 54in., 75np yd. off roll. P. & P. lOnp, # yard 

40np. P. & P. lOnp. Send Snp stamps for samples. 

ELF 
An extension speaker of quality; 9 x 51 x 3 1in. 

){. 

veneered in natural teak with smart gold and 

mottled Vynair front 3 ohm ex, tv speaker. The 
- -...: ¡ baffle is half inch thick. A real bargain at £1.92j. 
ma 4 i Post and packing. 373p. 

1 
SPEAKER MATCHING 

1 TRANSFORMERS 3, 7, IS ohms, 

t;` - -- 8 watt, 70np. P. & P. 17np. 

HI -FI STEREO 
HEADPHONES 
Padded ear cushions seal out room noise. Perfect 
coupling between reproducer and ears assure 

full response impedance 8 ohms. frequency range 
30- 15,000 Hz Eft. cord and standard stereo plug. 
Only £257f. P. & P. 27fp. 

STEREO HEADPHONE JUNCTION BOX 

(1.. Simple unit connects direct to amplifier and 

speakers to give attenuated headphone output 
t. has 3 position switch to give headphones only, 

speakers only, speakers and headphones. 
Only £1.50. P. & P. 13p. 

NOCTURNE 73 
6w. channel 

STEREO SYSTEM 
speech and per 

music rating complete with 
i Garrard 2025/TC with Acos 

stereo cartridge £54.75 P & P E I. 
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FELSTEAD ELECTRONICS (PW 59) 
LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE 

Selection from our List, sent tree for stamped addressed envelope. (Free overseas). Cash 
with Order only -No C.O.D. or Caller service. Charges (Min. 6p) in brackets after all items 
apply to G.B. & Eire only. Regret Orders under 25p plus charges unacceptable. S.A.E., 
please, for enquiries or cannot be replied to. Overseas Orders welcomed. 
RECORDING TAPE: Finest quality /value British Mylar available: STANDARD 5" 600ft. 
86p: sr 9001t. 50p: 7" 1200ft. 56p: LONG PLAY 5" 900ft. 50p: Or 1200ft. 56p: 7^ 1800ft. 
90p. (74p on 5" and or 

. 

Op on 7 "). Other sizes, Casettes and accessories in List. 
CARTRIDGES. All with standard fittings and stylii. Stereo -compatible Mono GP9I /SC 
£1.10; STEREO GP93 £1.40; Stereo Ceramic GP94 £1.95. (All at 6p each.) Compara- 
tives shown in List, with more types Incl. Sonotone 9TAHC, Stereo Ceramic Diamond 
21.97f (Op) DIAMOND STYLII: single tip types: Acos GP37, GP59, GP65 /67, GP71, BSR 
TC8 /LP /ST; COLLABO O. P and DC284, GARRARD GC2, GC8, GCSIO,GCE12, RON- 
ETTE BF40, O, P. and T. PHILIPS 3301 (3060, 3066, 3302, 3304), 3010/12/13/16, SONO- 
TONE 19T /20T ALL AT 40p each (6p). SAPPHIRE 17(p (6p). Double -tip turn -over 
types (78 sap. on other side). For ACOS GP73, GP91 (for cartridges GP93, GP94 etc.) 
GP91SC (for stereo- compat. types) GP104 BOB ST4 (ST3, ST5), ST9, (ST8), ST12 ¡14/15, 
SONOTONE STA, 9TA, 9TAHC. PHILIPS 3306 (3310, 3224, 3228/22, GP280). 
GARRARD GCM21, 22, GC823, GK825 and 26, GCM21T and 22T, GICM24T, GCS23t. 
GKS25TS, & 26T, GC5131, GC36, GCS35, 00538, KS40A, KS41B ETC. ALL AT 75p (Op). 
SAPPHIRE 35p (6p). DOUBLE DIAMOND STYLI': (Same dia. tip each side: no 78) All 
types £1.50 (6p). SAPPHIRE DOUBLE ST /LP, TIPPED 40p (6p). PICK -UP WIRE:. 
Super thin twin flex screened, sheathed, ep per yard (Up to 6 yds., 6p. Over, charges paid). 
MICROPHONES: CRYSTAL: LAPEL lb ", clip /hand, lead 3.5mm jack plug 32}p (75p) 
CM20 Cream Plastic hand 520p: "STICK" 60 5102: 03470 PLANET" Metal, tapered, with 
neck cord, adaptor for stand £1.471: "MIC 91" hand /desk 81p: "MIC 45" Curved metal 
hand grip £1.00. ALL with leads tall 9p). MICROPHONE INSERTS: 0.9" 274p 
(Up o 6 for 6p). DYNAMIC: 209 Cardioid Ball. 50K/600 S2 built -in volume control, 
on /off switch, special 20ft. lead, the best value anywhere at £6.80; ÚD130, uni -dir. 
mesh ball 50K/600 S2 jack plug, cable, adaptor, 54.80: DM160, Omni -dir. Ball mesh, 50K, 
cable adaptor jack plug 53874 (27.4p each). SPEAKERS. Very popular 12" ROUND, fitted 
tweeter, 3, 8 or 15 ohms (state which) £1874 (274p) -or pair for stereo £4.25, charges 
paid. SMALL 24" 3 S2 or 8 Si, (state which) 37 /p (6p). More speakers in List. HEAD- 
PHONES: High resistance 2000 SI adjustable: 92p (10p). EARPIECES. With lead and 
min. 2.5mm or 3.5mm (state which) jack plug, MAGNETIC 10p. CRYSTAL (3.5mm plug 
only) 25p (Up to 3 for 8p any size). SOLDERING IRON. Slim, modern, British high speed, 
84', all parts replaceable, highest quality fully guaranteed £1174 (10p). TRANSFORMERS: 
Sub -min 01 X 11 X 12mm, OUTPUT (3 Si for 0072, etc.) 14p or DRIVER 15p (Up to 12 for 
6p). CONNECTING WIRE. Packs of 5 coils, each coil 5 yds. asstd. cols. SOLID CORE 
14e. FLEXIBLE or SUPER THIN for transistor wiring, etc. either 16p (Any pack 8p), 
RETRACTABLE FLEXIBLE LEADS. (CURLIES): With phono plug, each end, Oft 2Sp. 
12ft 39p. With phono plug / phono socket other end fift. 25p. 12ft. 42/p (6p lead any type). 
VIBRATORS. 12v/4 pin non -synch 12111134, 20" ex. pins, 274p. SAME but 3 }' ex pins; 
USA, 20p. 12v/7 pin, synch. (12087) 21" ex pins, 82/p (64p any type). TRANSISTORS, etc. 
AC /126 12/p, AF115 20p, AF116 15p. AF117 20p, OA5 10p, 0A10 10p, OA81 10p, OC44 
14p, OC45, 0071, 0072, OC75, OC81D, OC82D, all at 1241) each, OC81 15p. 0C170 20p, 
OC171 20p. BY 100/800 ply 14p. Many more incl. power types thyristors, etc. in List (6p 
up to 12). MAINS NEONS, fly leads 10p. NEON SCREWDRIVER (pocket tester) 17/p 
(Op either). MAINS BATTERY ELIMINATOR. Input 240v -AC. Output 2, 44, 6, 74, 9 and 
12 volt D.C. by switch selector. On /off switch, pilot lamp, leads, plug to sui0 most cassette 
recorder. 53.75 (25p). 
SPECIAL NOTICE: WE WILL BE CLOSED FROM TUESDAY, JUNE 27th UNTIL 
MONDAY, JULY 31st INCLUSIVE, DURING WHICH PERIOD NO ORDERS OR 
LISTS WILL BE DESPATCHED AND NO MAIL DEALT WITH. 
But then send an S.A.E. for our NEW LIST which has full details of all the above and 
very many more of them, plus the widest range of components and accessories at the 
lowest possible prices and of guaranteed quality. This includes Styli /Cartridge replacement 
Tables, a section of unrepeatable special bargains and very many new items in mono 
and stereo. See our prices first -This list is well worth waiting for. 

EDGWARE ELECTRONICS 

CENTRE 
194 EDGWARE ROAD, LONDON, W.2 

Phone 01 -723 1465 

EEC Product AC /DC Converter 
Input 240 volts. Output 3V, 4.5V, 6V, 7.5V, 9V, 
I2V d.c. Current 500mA. 
Price £4.47 postage paid 

EEC Car Adaptor 
Input 12 volts. Output 6V, 7.5V, 9V. 
Price í5I0 postage paid 

MD 800 Sound Headphones with volume control í3.90 
Garrard 2025 with plinth cover and cartridge £12.30 
Shira Car Radio MW /LW- 

Manual £8.50 
Twin Speaker £8.95 
Push Button £10.45 

Plinth and Cover suitable for Garrard SP25, £3.25 
Headphones DH025, £2.25 
Siran Battery Chargers 6V and 12V, £2.85 
Please send 25p for postage and packing 

Quality Cassettes at cheapest prices 
C60 35p plus 5p P. & P. 

C90 47p plus 5p P. & P. 

CI20 60p plus 5p P. & P. 

Pocket Transistors 
Radio AM with Battery, Magnetic Earphone and 
Carrying Case, f1.95 Postage Paid. 

Mixed packet of resistors 25p postage paid 



NEW FROM SAXON...11.... 
STANDARD & CUSTOM -BUILT SOUND EQUIPMENT MUSICAL INSTRUMENTS, NEW & SECOND -HAND 

THREE LOW- PRICED AUDIO MODULES - 100W - 35W - 25W call rms1 
ratings 

SA100 £10.90 carr. free SA35 £4'45 carr. free SA25 £2.95 carr. free 

16 transistors -6 diodes 8 transistors -2 diodes 8 transistors -2 diodes 
41 "x4 "x1" 4 "x3 "x1" 4 "x3 "x1" 

COMPLETELY BUILT AND TESTED - SATISFACTION GUARANTEED 

Employing the latest silicon devices these 
three modules excel in the field of low-cost 
high quality audio. All three modules are 
short and open circuit proof and the 100 watt 
module has further protection against over 
heating and faulty inductive loads. All 
modules may be used with a wide range of 
supply voltages and loads. 
ONLY ADVANCED DESIGN TECHNIQUES MAKE THESE 

EXTRAORDINARILY LOW PRICES POSSIBLE. 

ay f 
, 

s , s 

BRIEF SPEC. FOR ALL THREE MODULES 
Response 15- 40,000 Hz,: 1 dB 
Distortion 0.2% @ 1 kHz 
Loads 4 -8 -16 ohms 
Quiescent current 15 mA 
Noise Better than -75 dB 
Supply voltage 25 -45 volts SA25 /35 

40 -70 volts SA100 
ALL MODULES ARE CONSTRUCTED 

ON GLASS FIBRE P.C. BOARD 

f 

, ,+tr 
. = =i:; 

1 - _ - - 

STABILIZED 
SUPPLIES 

PS45- supplies two SA25 or two SA35. 
Fully assembled and tested, £2.85. 
MT45 to suit the above module £2'85. 
Carr. PS45 free, MT45 20p. 

SPECIAL OFFER. Complete 
power supply if purchased 
with either two SA25 or two 
SA35, only £5.00. 

P570- Complete supply for 
two SA100's including 
mains transformer for 
music use, £7.75. Carr. 45p. 

+ 
SOUND to LIGHT CONVERTER 
This single channel light unit is the ideal o 
low- priced addition to the D.J.'s equipment. 

E 
8.90 

It will operate from the bass notes thus 
flashing lights up to 1000 watts in time with Carr. 
the music. Complete with control and Free 
attractive case -fully tested and guaranteed. 

120 WATT MODULE 
for 8 ohm systems, { 

Rugged transformer ? 
driver stage. t I 

£13.90 carr. 20 p or 
with supply £18.95 carr. 40p. 

GOODMANS 12P 
12" 50W 8/1552 
only £10.90 Carr. 
30p 
Famous British 
25W 12" loudspeaker 
only £4.95 carr. 20p 

-- 
ANOTHER SAXON 

fii 

carr CSE AMPLIFIER 432 PRICE BREAK- THROUGH , 
free. 70W cont. R.M.S. - 

A UNIT TO SATISFY ALL THE NEEDS OF A HIGH QUALITY 
DISCOTHEQUE 
LOOK AT THESE FEATURES 
* Leftiright fader, treble and bass controls for decks. * Microphone input with own volume, treble and bass controls. 
* Headphone monitoring (P.F.L.) with 100mW undistorted output. 
* Master volume control -output levels up to 1 volt. 
* Suitable with all power amplifiers or with the SAXON SA series of 

amplifier modules. 
100W music. Two inputs, 
bass, treble. 
FULLY GUARANTEED. 

w, - - 

......... ó«a. 

!. . 
3 

SAXON 100 AMPLIFIER. STEREO CONTROL 
FET inputs four channels 
100 
448.50. 

watts R.M.S. 
SOW 

8 
ver 

osihms, 
on, UNIT [1775. only .£1580 Free * Built -in mains operated power supply, or may be battery operated. 

20- 25,000Hz respon se. * * -65dB noise level. 
MONO VERSION with F.F.L. still t, L L L 4, * Accepts all ceramic cartridges. 

available at 46.50, carr. 20p * 26dB tonal variation. 

I "AXON 'I SATISFACTION GUARANTEED * Smart black panel. 
(Illustration shows Mono Unit only) 

S.A.E. WITH ALL ENQUIRIES PLEASE - TELEPHONE ORDERS & EXPORT ENQUIRIES WELCOME 

CALLERS AND MAIL ORDER: 
SAXON ENTERTAINMENTS 6a Deice Road, 327-331 Whitehorse e Ro Rochesst r, Kent. 

West Croydon CRO 2HS. 01 -684 6385 Medway 44203 

REED COILS 
3,6,9.12,24v Miniature 

Small 
Standard 

P & P. 7p on all orders. 

27p 
27p 
34p 

REED PUSH BUTTON 
SWITCHES 
Momentary Action 

I contact £1.00 
2 contacts Li -25 
Illuminated I contact f1.30 
Illuminated 2 contacts £1.55 

REED SWITCHES 
Large range of many sizes, types 
and manufacture 
Popular types: 
E Small n/o 
A Miniature n/o 
B Standard c/o 

REED RELAYS 
Many versions available, popular 
types: 3. 6, 9, 12, 24V 
Miniature 1/A normally open 56p 
Small 2/E 1 contact 36p 

2 /EE 2 contacts 44p 
2(EEE 3 contacts 52p 

STD 3/B change over 87p 

10 for 50p 
24p each 
40p each 

REELS OF ENAMELLED COPPER WIRE 
20 s.w.g. to 47 s.w.g. 50, 100 & 200 grams. Send for prices 

C.B.M. ELECTRONIC COMPONENTS LTD. 
26 Avon Trading Estate, Avonmore Road, London, W.14 

AERIAL BOOSTERS 
We make four types of Aerial Boosters. 
L45 625 U.H.F., L12 V.H.F. TV. 
L11 V.H.F. Radio, L10 MI NV 5 SIW. 
Price L45, L12 & 1.11 £215, L10 £2.45. 

VALVE BARGAINS 
Any 5=45p, 10=70p: 
ECC82, ECL80, EF80, EFS5, EF183, 
EF184, EBF89, E691, EY86, PCC84, 
PC089, PC97, PCF80, PCF86, PCI.82, 
PCZ83, PCL84, PCL85, PL36, PY33, 
PY82, P2800, 22801, 30L15, 30015, 
6.301.2. 

POST & PACKING under £1 -5p Over £1 
back guarantee if no 

19" TV 1E6 -SO 

19" 405 Slimline Televisions in good 
working order, with complete set of 
spare valves. 
Price 26 -50. Carriage 41.50. 

AERIAL BOOSTERS KITS £ I.60 
Complete kit with all parte and case. 
Will cover from 30 nits. to 300 mcs. 

500MFD CAPACITORS 
500mfd -25vIw Brand New Electrolytic 
with long leads. lip each. 

10p. S.A.E. for leaflets on all items. Money 
completely satisfied. 

VELCO ELECTRONICS 
62A Bridge Street, Ramsbottom, Bury, Lancs. 
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Sinclair Project 60 
Stereo 60 

pre -amplifier /control unit 

The versatility of Project 60 high -fidelity modules is well demonstrated in 

this excellent unit. It provides the facilities essential to good stereo and will 
enhance the quality of any system it is used with, whether Project 60 or any 

any other top line power amplifiers. Compact, yet robustly constructed, the 
unit is easily panel mounted and will operate satisfactorily from 18 to 35 
volts supply. Silicon epitaxial transistors are used throughout to achieve a 

very high signal to noise ratio with excellent separation between channels. 
Distortion at maximum output is barely 0.02% with magnetic p.u. input. 
Accurate equalisation is provided for all inputs, which are selected by push 
buttons. For maximum effectiveness, the Sinclair A.F.U. is recommended 
for use with the Stereo 60 pre- amp /control unit. A comprehensive manual 
supplied with Project 60 modules makes installing and connecting easy 

and ensures best possible results from your system. 

Super IC. 12 Integrated circuit 
high fidelity amplifier 

Having introduced Integrated Circuits to hi -fi 
constructors with the IC.10, the first time an IC 
had ever been made available for such purposes, 
we have followed it with an even more efficient 
version, the Super I C.12, a most exciting advance 
over our original unit. This needs very few ex- 
ternal resistors and capacitors - to make an 
astonishingly good high fidelity amplifier for use 
with pick -up, F.M. radio or small P.A. set up. etc. 
The free 40 page manual supplied, details many 
other applications which this remarkable IC. 
make possible. It is the equivalent of a 22 tran- 

sistor circuit contained within a 16 lead DIL 
package, and the finned heat sink is sufficient for 
all requirements. The Super IC.12 is compatible 
with Project 60 modules which would be used 
with the Z.50 and Z.30 amplifiers. Complete with 
free manual and printed circuit board. 

SPECIFICATIONS 
Output power: 6 watts RMS continuous (12 
watts peak). 6 -80. Frequency Response: 5 Hz 
to 100KHz +1 d B. Total Harmonic Distortion : 

Less than 1 %. (Typical 0.1 %) at all output 
powers and frequencies in the audio band (28V). 
Load Impedance: 3 to 15 ohms. Input Im- 
pedance: 250 Kohms nominal. Power Gain: 
90dB (1,000,000,000 times) after feedback. 
Supply Voltage: 6 to 28V. Quiescent cur- 
rent: 8mA at 28V. Size: 22x45x28mm in- 
cluding pins and heat sink.. 

Man sial available separately 15p post free, 

With FREE printed circuit 
board and 40 page manual. 

£2.98 Post free 

Sinclair 
358 

Built and 
tested 
post free 

£9.98 

SPECIFICATIONS 

Input sensitivities: Radio - up to 3mV. 
Mag. p.u. 3mV correct to R.I.A.A. curve 
+1dB, 20 to 25,000 Hz. Ceramic p.u. -up 
to 3mV; Aux - up to 3mV. Output: 250mV. 

Signal to noise ratio: better than 70dB. 

Channel matching: within 1dB. 

Tone controls: TREBLE +12 to -12dB 
at 10KHz; BASS +12 to -12dB at 100Hz. 

Front panel: brushed aluminium with black 
knobs and controls. 
Size: 66 x 40 x 207 m m. 

The easy way 
to buy and 
build 
Project 60 

Project 605 is one pack containing: one PZ5. 
two Z30's. one Stereo 60 and one Masterlink. 
This new module contains all the input sockets 
and output components needed together with all 
necessary leads cut to length and fitted with neat 
little clips to plug straight on to the modules. 
Thus all soldering and hunting for the odd part is 

eliminated. You will be able to add further Project 
60 modules as they become available adapted to 
the Project 605 method of connecting. 
Complete Project 605 pack with £ 2 9.95 
comprehensive manual, post free 

Everything you need to assemble a superb 30 
watt high fidelity stereo amplifier without having 
to solder. 

Sinclair Radionics Ltd, London Road, St. Ives, 
Huntingdonshire PE17 4HJ. Tel: St. Ives 64311 



the world's most advanced high fidelity modules 

Z.30 & Z.50 power amplifiers Built, tested and guaranteed with circuits and instructions manual. Z.30 £4.48 z.50 £5.48 

The Z.30 and Z.50 are of advanced design using silicon epitaxial planar transistors to provide unsur- 
passed standards of performance. Total harmonic distortion is an incredibly low 0.02% at 15w (8f2) 
and all lower outputs. Whether you use Z.30 or Z.50 amplifiers in your Project 60 system will depend 
on personal preference. but they are the same size and are intended for use principally with other units 
in the Project 60 range. Their performance and design are such, however, that Z.50s and Z.30 may 
be used in a far wider range of applications. 
SPECIFICATIONS (Z,50 units are interchangeable with Z.30s in all applications). - Power Outputs: 
Z.3015 watts R.M.S. into 8 ohms using 35 volts: 20 watts R.M.S. into 3 ohms using 30 volts. 
Z.5040 watts R.M.S. into 3 ohms using 40 volts :30 watts R.M.S. into 8 ohms using 50 volts. 
Frequency response: 30 to 300,000Hz±t dB. Distortion: 0.02% into 8 ohms. Signal to noise ratio: better 
than 70dB unweighted. Input sensitivity: 250mV into 100 Kohms (for 15w into 8R). For speakers from 3 to 15 
ohms impedance. Size:14 x 80 x 57mm. 

Project 60 Stereo F.M. Tuner 
The phase lock loop principle was used for receiving signals from space craft because of its vastly 
improved signal to noise ratio. Now, Sinclair have applied the principle to 'an F.M. tuner with fan- 
tastically good results. Other advanced features include varicap diode tuning, printed circuit coils; an 
I.C. in the specially designed stero decoder and switchable squelch circuit for silent tuning between 
stations. In terms of high fidelity this tuner has a lower level of distortion than any other tuner we 
know. Stereo broadcasts are received automatically, a panel indicator lighting up as the stereo signal 
is tuned in. This tuner can also be used to advantage with most other high fidelity systems. 
SPECIFICATIONS- Number of transistors:16 plus 20 in I.C. Tuning range:87.5 to 108M1iz. Sensitivity: 
711.V for lock -in over full deviation. Squelch level: Typically 2011V. Signal to noise ratio: a 65dB. Audio 
frequency response: 10Hz - 15KHz (±1d6). Total harmonic distortion: 0.15% for 30% modulation. 
Stereo decoder operating level: 2µV. Cross talk: 40dB. Output voltage: 2 x 150mV R.M.S. maximum 
Operating voltage: 25- 30VDC, Indicators: Stereo on ; tuning. Size: 93 x 40 x 207mm. 

Built and tested. Post free. £25 

A.F.U. High & Low Pass Filter Unit 
For use between Stereo 60 unit and two 2.30s or Z.50s. The unit is very easily mounted and is unique 
in that the cut -off frequencies are continuously variable. As attenuation in the rejected band is rapid 
(12dB /octave), there is less loss of the wanted signal than has previously been possible. Amplitude 
and phase distortion are negligible. The A.F.U. is suitable for use with any other amplifier system. 
There are two filter sections - rumble (high pass) and scratch (low pass). H.F. cut -off ( -3dB) 
variable from 28KHz to 5KHz. L.F. cut -off ( -3dB) variable from 25Hz to 100Hz. Distortion at 1 KHz 
(35V. supply) 0.02% at rated output. Operating voltage from 15 to 35V. Current 3mA. Size: 
66x40x90mm. 

Built, tested and guaranteed. £5.98 

Power Supply Units 
Designed specifically for use with the Project 60 
system of your choice. Use `PZ.5 for normal Z.30 
assemblies and PZ.6 or PZ.8 where a stabilised supply 
is essential. 

Typical Project 60 applications 

PZ.5 30 volts unstabilised £4.98 
PZ.6 35 volts arafuIisad £7.98 
PZ.845 volts stabilised 
(less mains transformer) £7.98 
PZ.8 mains transformer £5.98 

System The Units to use together with Units cost 

Simple battery 
record player 

Z.30 Crystal P. U., 12V battery £4.48 
volume control, etc. Guarantee 

If, within 3 months of purchasing any product direct from 
Mains powered record Z.30, PZ.5 Crystal or ceramic P.U. £9.45 Sinclair Radionics Ltd., you are dissatisfied with it, your 
player volume control, etc. money will be refunded at once. Many Sinclair appointed 

Stockists also offer this same guarantee in co- operation with 
12W. R MS continuous 2 x Z.30s, Stereo Crystal, ceramic or mag. £23.90 Sinclair Radionics Ltd. 
sine wave stereo amp. for 60; PZ.5 P.U., F.M. Tuner, etc. 
average needs 

25W. RMS continuous 2 x Z.30s, Stereo High quality ceramic or £26.90 
sine wave stereo amp: 60; PZ.6 magnetic P.U., F.M. 
using low efficiency (high Tuner, Tape Deck, etc. 
performance) speakers 

80W. (3ohms) RMS 2xZ.50s, Stereo As above 
continuous sine wave de 60; PZ.8, mains 
luxe stereo amplifier. (60W. transformer 
RMS into 8 ohms) , 

£34.88 

Indoor P.A. Z.50, PZ.8, mains Mic., guitar, speakers, £19.43 
transformer etc., controls 

F.M. Stereo Tuner (£25) & A.F.U. (£5.98) may be added as required. 

Sinclair 

Each Project 60 module is tested before leaving our factory 
and is guaranteed to work perfectly. Should any defect arise 
in normal use, we will service it at once and without any 
charge to you, if it is returned within two years from the date 
of purchase. Outside this period of guarantee a small charge 
(typically £1.00) will be made. No charge is made for 
postage by surface mail. Air Mail is charged at cost. 

SINCLAIR RADIONICS, ST IVES, HUNTINGDONSHIRE PE17 4HJ 

Please send 
I enclose cash /cheque /money order. 

Name 

Address 
PW ails 
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=LINDAIR (ELECTRO-TECH) LTD-- 
SEEN THIS P FURTHER BULK PURCHASE 

SILVANIA 

TANGENTIAL HEATER 
Silently driven by a shaded pole 
Mycalex motor. Compact, powerful 
and quiet running with aluminium 
impeller (outlet 51 x 14). Mains 
voltage. PLUS matching heater unit 
with spiral element. May be switched 
for 500 or 1,000 watts. PRICE ONLY P. & P. 40p 

£1.60 

SYNCHRONOUS 
AUTO -RESET 
PROCESS 
TIMER 
By LONDEX LIMITED 
Type IMP Mk. 2. Brand New and Boxed. These well 
known timers are already in world -wide use and are 
perfect for Industrial Electronic Timing. Research ami 
for all machine control timing problems. Repetitive 
accuracy better than 0.5% of full scale setting. Two or 
more can be interconnected to give control of a series 
of processes, 230/250v. 50Hz, also 
available 60Hz. 15 minutes full OUR PRICE 
scale, 15 secs, per division. Driven ONLY 
by self. starting sync. motor. Con- 
tact rating 5 amp at 250v. ac. In- 
corporates solenoid operated clutch 
Also, lever actuated micro switches. 
Normal price probably in excess of 
£16. Complete with multi -pin con- 
nector as illustrated. 

£650 

This is the only way way we co Id illustrate thi 
fabulous item. 

NORPLEX 
the famous American fibre 
glass copper -clad laminate 
Finest quality with Woven 

Glass base of Epoxy- resin. Excellent mech. and elec. 
conductive properties. Reat Resistant. Ideal fo 
P.Cs., etc. THIS IS A SPECIAL PURCHASE AND 
ONLY AVAILABLE WHILE STOCKS LAST. 
Sizes: 12" x 12 ": 24" x 12": 24" x 24 ": FULL 
SHEET 43' x sr Ill sq. ft.). Single sided coppe 
with ticknesses of 1/se, 'hie. i /rí 5/3x., also Doubi 
sided r /sí , 
PRICE ONLY £1 per sq. ft. per tall sheet. 

P. & P. 25n up to 4 sq. ft. 
Over 4 sq. ft. (cut sizes only) Post FREE. Full sheets 
pout by rail G.B. only L1 one or more sheets. 

MICRO -LITES 
Wonderful engineering -micro minia- 
ture incandescent lamp small enough 
to pass through the eye of a needle! 
1,000's of uses. Will operate from 
the output of a transistor. 
Rating: 1.5v, In 15ma. Size 
4.4 x L4min dia. Leads 
22mm. The.. fantastic 
lamps haves a life 
expectancy i 1,000 hrs. 
017B PE' E 

£3 25 
per doz. 

Free p. tr p. 

NEW AND UNUSED 
Portal or carriage charges are for Great Britain only, 
We welcome orders from established companies. 
educational depts., etc. All orders under 8250. cash 
with order please. 

MAGNETIC SWITCH 
NOW COMPLETE WITH REFERENCE It 
MAGNETI A magnificently activated, switch. 
Vacuum sealed in a glass envelope. Silver 
contacts normally closed, rated 3 amp at 
120v, lb amp at 240v. Size (approx.) 1° /,é long x 

dia. Ideal for Burglar Alarms, Security systems, 
etc., and wherever non -mechanical 
switching is required. New Lower 
Price. Only 82.10 for 12, 28 for 50 
or 815 for 100 complete withmagn et. £2-ia 

PROGRAMMER TIMER 
HONEYWELL 

A bank of 15 ndero- switches are each independently 
operated by 15 pairs of cams which in turn are individu- 
ally adjustable to give switching periods of zero to 
12 seconds with infinitely variable combinations. A 
mains synchronous motor drives the cam shaft at 1 rev. 
per 12 seconds (5 R.P.M.). Designed originally for 
vending machines at a cost of 815.00 
plus. Many applications where con- 
tinuous sequence programmes are 
required, such as lighting effects etc. 
New in original makers cartons. First 
class value at 85-75 plus 25p P. & P. 

£5.75 

315 EDGWARE ROAD, LONDON W2. Tel : 01 -262 2251. Open 9 a.m. -6 p.m. MON to SAT 

LONG WIRES 
Massive Horizontal Aerials -Like Vintage Cars - 
only the enthusiastic amateur still takes them 
seriously! 

A decade ago PARTRIDGE solved the 6 Band 
Compact Antenna problem, resulting in a 

WORLD EFFICIENCY AWARD. 

We've news for you -PARTRIDGE have now solved 
the OTHER END of your problem -with no garden, 
and plastic plumbing, as the moon man said, holding 
the lead marked "Earth " -"What do I do with this?" - 
Partridge have the answer -The Fantastic 

JOYMATCH ARTIFICIAL EARTH -£4.50 
(+ 30p P /P) 

Send 3p for illustrated details of the Partridge 
Budget Line and the Partridge Export Range of 
Space Age Joystick V.F.As and Joymatch 
Tuners to- 

BOX 5, 

PARTRIDGE ELECTRONICS LTD., 

BROADSTAIRS, KENT 
Phone: 0843 62535 -Cheap Periods 0843 62839 

C.O.D. orders we /corned 

360 

P. E. `GEMINI' 
STEREO AMPLIFIER 

30 Watts (R.M.B.) par Channel Into 0 Ohms 1 I 

Total Harmonic Distortion 0-02%t I 

Frequency Response ( -3 dB) 20Hz- 190kHz I I 

This hip h quality Stereo Amplifier for the Home Constructor was described 
In a series of articles in "Practical Electronics ", from November 1970 to 
March 1971. It is now recognised as practically the ultimate In High Fidelity 
and Is certainly equal to anything One can buy. no matter what the cost, 
but is well within the capabilities of the ambitious constructor. 
We can now supply a reprint of the articles In booklet form. price 
55p plus Ip postage, with free complete component peke fist. 
Foi free price list only, or a complete free specification, please send a foolscap 
size S.A.E. 
All Parts available separately. - 

es21 BROOKSIDE BAR, 
CHESTERFIELD DERBYSHIRE. 
QUALITY 
CHESTERFIELD, 

VALUE 

ELECTRO SPARES 

10,000 INTEGRATED CIRCUITS SCOOP! 
EXPERIMENT WITH NEW BRANDED I.C's -NOT SECONDS 

BARGAIN PACK containing (a) Linear Amplifier 709 
(b) Thyristor 100 P.I.V. 03 Amp 
(c) 18 mixed D.T.L. /T.T.L. I.C's 

20 items -all marked -£1 a pack + 10p cart. 
Data available 5p per type. 
I.C. Tape Recorder Amplifier 1 Watt -with circuit --40p + 5p carr. 
I.C. "A.M." Radio 700m /w -with circuit -40p + 513 carr. 
LC. Wide Band Amplifier + F.M. Discriminator -with circuit -35p + 5p carr. 
709 -OP. Amplifiers- To- 5-15p. DIL -20p + 5p cart. 
7- Segment plug -in Indicators with base -5V 60 M /A -90p + 5p cart. 
N- Channel D.C., F.E.T's type 3ÚT40 -with Data -35p + 5p corr. 
Triac 450V 5 Amp -3V 50 MIA Gate -60p + 5p carr. 
2N 3055 Transistors, 115Watt NPN -45p + 5p cart. 
7475 -40p, 7476 --30p, 7480 -á0p, 7491 -40p, 7492-40p, 7493 -60p. + 5p care. 

ELEY ELECTRONICS 
112, GROBY ROAD, GLENFIELD, LEICESTER, 

LE3 8GL 



BRAND NEW 
GUARANTEED 

SEMICONDUCTORS & COMPONENTS 
SOLE AGENTS FOR SOLID STATES DEVICES INC., (U.S.A.), IN U.K. 

RETURN OF POST 
SERVICE 

30301 20p 
20302 20p 
20303 20p 
10306 4210 
20308 300 
20309 30p 
2G371 15p 
20374 20p 
10381 221p 
214404 224P 
251696 20p 
215697 17p 
214698 25p 
25706 1240 
25705Á 124p 
25708 15p 
25709 ß2(g 
251718 25v 
25726 80p 
251727 300 
251914 1710 
215916 174p 
25918 30p 

. 25929 224p 
15930 274P 
1141090 2240 
2111091 229p 
251131 25p 
251132 25p 
2141302 174p 
251303 174p 
2151304 224p 
251305 221p 
251306 250 
2511307 25p 
251308 300 
251309 300 
251507 17(p 
2111613 250 
251631 35p 
251632 30p 
251638 27113 
251639 274p 
151671B £1.00 
251711 250 
251889 3210 
251893 37 10 
252147 821p 
251148 5750 
252160 574p 
2152193 400 
252193A 424p 
252194A 300 
25.2117 275p 
1 /12218 280 
2152219 29p 
2152220 250 
252221 25p 
252221 30p 

153404 329P 
253405 45p 
2783414 22114 
253415 221p 
253416 379p 
253417 3710 
253576 £1.25 
2203572 9710 
1153605 270p 
253606 2710 
2143607 221p 
253700 llp 
255703 10P 
1113704 llp 
2573705 1.00 
2703706 090 
2513707 110 
2113708 079 
253709 09p 
253710 090 
120771) 12p 
253715 £125 
253716 21.30 
153791 £2.00 
253819. 350 
253823 974p 
253854 271p 
253854Á 271p 
253855 2710 
153835A 30p 
253836 30p 
2588568 350 
2113858 25p 
1N3858A 30p 
253859 2710 
253859A 3240 
253860 30p 
253866 £1.50 
253877 40p 
253877A 40p 
253900 3730 
2153900A 40p 
253901 974p 
253903 350 
253904 35p 
253905 375p 
253096 3750 
254058 1710 
254059 10p 
254060 125p 
2,54061 129p 
254062 129p 
254244 47áp 
2N4205 1710 
2144286 171p 
254287 175p 
2114 188 171p 
154290 1750 
254291 175p 

252170 4740 2X4292 121p 
252297 30p 254303 4748 
252368 175p 2205027 5210 
25.2369 175p 255028 571p 
2í52369A 171p 255029 4740 
152410 425p 255030 421p 
252483 274p 2701072 124p 
251484 3210 255174 5250 
251539 224p 1145175 524p 
251540 224p 2155176 450 
252013 35p 255532. 30p 
152614 Bop 255245 45p 
251646 525p 2705246 424p 
252696 325p 1115249 6750 
1142711 25p 255105 £3.25 
2149712 25p 2145266 £2-75 
152713 275p 2115267 22824 
252714 300 255305 374p 
252865 8250 255300 90p 
252904 30p 1555307 37113 
5112904A 320p 2155308 3750 
152905 37(p 155309 025p 
252905A 40p 2515310 4250 
252906 25p 155354 
252900A 2740 2155355 
252907 30p 255350 
2.51913 15p 255365 
151924 150 155366 
252025 15p 2115367 
212926 255457 

Green 14p 18005 
Yellow 121p 18020 
Orange 1210 28102 

253011 30p 20103 
253014 325p 28104 
2243053 18p 28501 
253054 46p 23502 
253055 82p 28503 
253133 30p 3:183 
253134 30p 35328 
253135 25p 35140 
253136 25p 35/141 
2153390 25p -315142 
253391 20p 35143 
2143391A 300 35152 
253392 171g R.C.A. 2:43593 15p 

40950 253394 150 
40251 253402 2240 

553403 2210 40309 

TRANSISTORS 
40310 45p 11C212L 13p 321p NKT281 2740 
40311 35p BCY30 271P 321p NI(T401 871p 
40312 471p BCY31 30p 8210 NKT402 90p 
40314 371p 130Y32 50p 221p NKT403 7bp 
40320 h74p BCY33 25p 270p 5KT404 621p 
40323 321p 000Y24 271p NKT405 75p 
40324 975p 110Y38 274p NKT406 621p 
40326 3710 130Y39 275p NKT451 624p 
40326 30p 1107140 15p 14007452 621p 
40344 2790 1OCY42 15p NKT453 475p 
40347 575p BCY43 1791) NKT603112111 

1.79p NKT6L3F324p 
175p NI(9674F 30p 
179p 15 KT677F 30p 

sop NKT713 25p 
25p NKT781 30p 
25p NKT1041.9 30p 

229p N1(T10439 
221p 37154 
3Aipp NKT10519321p 

3210 NKT'103'111q71P 
3710 

40p NKT20339 

471p NKT8011871p 

5bp NKT80117710 
571p 973p 
l23p 11KT80113 

2710 NKT80211112 
751p 924p 

27p NKT80212 
55p 9230 
40p NKT80213 

374p 924P 
sop NKT8021.4 

374p 921p 
40p NKT80215 

3710 921p 
q0p NKT80216 
30p 921p 
20p OCIO 75p 
20p OCT.: SOp 
20p 0023 80p 
80p 0C24 80p. 

520p 0025 50p 
1240 0026 2710 

80p 0028 62}p 
20P 0029 8210 

0035 50p 

OC41 
OC36 824p 

221p 
0C42 25p 
0044 20p 
0045 12113 
0046 15p 
OC70 lbp 
0071 121p 
0072 121p 
0074 821p 

OC75 2210 
OC76 22dp 

0077 80p 
0081. 20p 
00810 2210 
0063 25p 
0084 25p 
013139 124p 
00140 325p 
00170 30p 
00171 80p 
00200 40p 
00201 80p 
OC'102 75p 
00203 424p 
00204 424p 
OCIOS 90p 
00207 75p 

424p 
50p 
50p 

221p 
82#p 

27p 
lOp 
lOp 
1114 
lip 

1210 
1240 
1710 
1210 
1210 

, 221P 
'221p 

40p BC167 11p BFW58 271p 514T241 271p TI961 250 
70p B016811 10p BFW59 25p 5KT242 20p T1862 279p 

7750 1401680 11p B5°1V60 25p NKT243 625p TIP29A 50p 
7210 B016911 llp -BPX25 £115 NKT244 1750 TIP30A 60p 
55p BCl69C 12p 00PX29 £1-80 NKT245 20p TIP31A 629p 

671p BC170 124p BPY10 £1.45 NKT261 20p TIP32A 75p 
875D BC171 15p BRY39 37313 NKT261 30p TIP33A 
S2§p 13C171 15p B8X19 171p NKT264 20p TIP39A £295 1 150175 221p 158520 171p - 141014271 20p 55p 110182 10p 140521 3710 NKT272 20p 1411435A £290 
321P BC1P.3 09p 000X26 45p NKT274 200 TIP36A £8.88 
324p B0184 llp B0X27 471p 5143275 20P 

40348 521p .ß0Y54 
40360 4210 1301'58 
40361 475p 130Y59 
40362' 573p BCY80 
40370 3210 BCY70 
40406 579p BCY71 
40407 40p BCY72 
40408 521p 13CZ10 
40410 02±p ßC 
40467A 571p 
40468A 35p 
40600 571p 
AC107 SOp 
AC126 20p 
AC1'27 254 
AC128 20p 
A0154 2211) 
AC176 25p 
AC187 0291) 
AC788 371p 
ACY17 2750 
ACY18 250 
ACYl9 25p 
ACY20 25p 
ACY21 25p 
ACY22 20p 
ACY28 20p 
ACY40 20p 
ACY41 25p 
ACY44 40p 
AD140 52#p 
AD149 571p 
A0150 62813 
AD161 371p 
50162 3711) 
AF106 429p 
AF114 25p 
.A F115 25p 
A1'110 25p 
AF117 25p 
AF118 ß21P 
AF119 20p 
AF124 221p 
AF125 20p 
AF126 20p 
A F127 171p 
AF138 371p 
AF178 42941 
AF179 7291, 
AF180 521p 
A F181 4210 
A1239 421p 
AF279 - 475p 
AF280 621p 
ÁF211 324p 
48Y_6 25p 
A8Y27 371p 
ASY28 271p 
1680:19 275p 

8Y36 25P 
48Y50 25P 
ASYTiI 824p 
A8Y54 25p 
AS Y86 321p 
A11103 £125 
ASZ21 4291) 
B0107 10p 
BC108 10p 
B0109 1Dp 
BC113 15p 
BC115 15p 

271p BC116A 15p 
275p B0118 10p 
3210 110121 20p 
471p BC122 
92}p 110.125 
575p B0126 
374p BC140 

75p 130147 
£2-00 BC148 

50p BC149 
25p BC15L 
25p BC157 

321p BC158 
35p BC159 

275p 130160 

BSX28 
13SX60 
115561 
118576 
B8X77 

30p BSX78 
40p 138Y30 
60p BSY11 
50p B8Y24 
15p 118.225 
15p B8126 

325p I15Y27 
221p 118128 
221p BSY19 
971p BSA-32 

20p B9Y"36 
25p BSY37 

17,p BSY38 
271p 138839 

B 42;p 51'40 
110110 £1121 115Y51 
B11121 85p 081'52 
I1D123 825p 135753 
BD124 60p B8Y54 
BDI31 75p BSY56 
BD132 85p B3Y78 
11DA10 £1.371 B8Y79 
110Y11 £1.824 13e1,02 
11Fi217 £150 B8Y90 
11111118 £1.75 BSY95A 
00DY19 £1971 BSW41 
BDY20 £1125 11811'70 
BDY38 979p 0111 
BDY60 £125 C424 
130Y61 £125 C425 
BDY02 £1.00 0426 
BFI15 25p 0428 
BF117 474p 0744 
11E163 371p 1)16141 
13F167 18p 1115P2 
13F173 19p 1116143 
301177 30p 016114 

51 78 80p GF.T102 
130179 30p GET113 
13F100 25p 17E7114 
BF181 321p GET118 BF'5p 
90F18:5 

184 
482áp GET120ET119 0 

13F194 171p GET873 
111,195 15p (1ET880 
11E196 425p 0ET887 
BF197 425p GET889 2281) 
11E198 421p 00014890 2211) 
BF200 529p 0E1896 2011, 
13F224 14p GET897 220p 
BF225 19p GET898 825p 
13F237 23p 512400 £1079 
1414230 23p 11.J420 £1-121 
130244 23p 913421 21121 
BFW61 471p M3430 £1021 
BFX12 221p 512440 95p 
13071_13 229p 514480 971p 
13F529 SOp M.T481 £125 
BFX30 300 M3490 £1-00 
11145 42 37113 61.1491 £1371 
1314544 3710 01.11800 22-171 
531`X66 874p M,TE340 ß290 
2114594 25p 51.111510 60p 
BEN 85 329p M.1E511 730 
B1X86 25p 541'1,102 421p 
130X87 275p MPF103 374p 
BFX80 25p MPF104 371p 
BFX89 624p 141PF105 3740 
111,5 93A 70p 54P03638 3211) 
13141'10 8241) 7020140012471p 
BF1111 421p 51411124 421p 
1307117 221p NKT125 274p 
IIFY18 325p NKT120 274p 
B7219 3250 NKT128 271p 
13142'20 2180 NKT135 2710 

OCP71 BFY21 4299 NKT737 321p 
ORPlI 00FY24 45p NKT210 10p 

20Y25 25p NKT211 30p ORP61 
1I201426 20p 14K14212 30p 71346A 
BFY19 50p NKT213 30p TI534 

20p 1391Y30 50p NKT214 229p 141843 
2014 111FFp 2 
20p 1Y43 

Y41 
82áp 

50 
NKT216 
NKTl5 

175p 
221p 

TIS45 
T1844 

374p 11F550 23p NKT217 423p 141540 
10p BFY51 20p NKT27.9 30p T1347 
10p 001,250 28p 14K14213 271p 

TIS49 12p 15147153 179p N7(T214 85p 
T18b0 174p BFY56A 574p NKT225 221p 

20p BFY75 80p NKT229 30p TIS51 
lip BFY76 421p NKT237 35p TI051 
12p BFY77 5711) NKT238 25p TI553 

621p BFY90 871p NKT240 271p TIS60 

Post & Packing 13p per order. Europe 25p. Commonwealth (Air) 65p (MIN.) 
Matching charge (audio transistors only) 15p extra per pair. 

Prices subject to alteration without prior notice. 

TTL. LOGIC I.C. NEW PRICES 
1 -24 25+ 1 -24 25+ 1 -24 25 

£p £p £p £p £p Op 
057400 020 018 557428 0.71 0.62 857400 0.20 0.18 
557401 0-20 018 8117430 0-20 048 057470 0.38 0.34 
6707402 0-20 048 8717432 0-48 0-42 857472 0.36 0.31 
8707403 020 0.19 0717433 0.71 082 057473 0.45 0.39 
0117404 0.22 020 131,77437 0.52 0.45 0117474 0.45 039 
857405 0.22 020 057438 0.52 0.45 05'7475 0.80 0.55 
8147406 0.56 0.50 057430 0.52 0.45 0577476 0.47 0.42 
0007407 0.56 0.50 957440 020 0.18 357480 0.70 0.65 
8.17408 0.22 0.20 9N74412N 0.80 0.77 857481 1.45 127 
857409 022 020 5007441 1-04 0.88 857482 126 1.00 
0707410 0.20 0.18 857443 1.04 0.88 0717482 1.30 1.05 
0147411 022 020 85'7444 1.04 0.88 057484 1-10 1.00 
8157412 0.48 0.42 557445 1.85 1.70 057485 250 2.30 
0147413 025 0.32 8157446 1.30 120 8707486 0.45 0.40 
857416 0.45 0.40 SN7447 1.80 1.20 557488 12-40 11-80 
9007417 945 0.40 857448 1.04 0.92 8557489 4.97 4.40 
5517420 020 0.18 057449 Price to be 0117490 080 075 
057421 0-22 0.20 announced shortly 057491 120 100 
0717422 0.48 0.42 057450 020 0-18 8574961 980 0.75 
5247423 0.52 0.45 857451 020 048 857491 0.80 0.75 
827425 0.48 0-42 057452 020 0-18 557494 0.85 0.79 
0747426 0 -32 0-28 07174.53 0-20 018 557495 0.85 0.79 
$147407 0.46 0.42 057454 020 018 S107406 1.00 0-90 

SUB -MIN ELECTROLYTIC 
Axial lead Op each 
Values; (µ01V(; 064/64; 1/40; 16/25: 2-5/16; 22/63; 4/10; 4/40; 
64/6.4; 6.4/55; 8/40; 10/64; 12-5/25; 16/40; 20/16; 20/64; 25/6-4; 
25/45; 32/10; 32/40; 40/10; 50/04; 50/25; 50/40; 04/10; 80/16; 80/25; 
100/64; 125/10; 125/16; 200/10. 

SILICON RECTIFIERS 
141V 50 100 200 400 600 800 
IA 8p 9p 100 110 12p 150 
314 15p 17p 20p 2240 250 270 
6k -- - 25p 80p 320p 350 
10A 30p 35p 40p 47p 580 86p 
15A 380 45p 48p 55p 85p 750 
35A 70p 80p 90p £1.00 £1.40 £1.70 
1 amp and 3 amp are plastic encapsulation. 

1000 1200 

30p 850 

75p 
87p 
£2.7 

DIODES & RECTIFIERS 
I534A 100 1616119 7p BAX16 1210 F8T3/4 22911 
IN914 7p AAI29 15p 11167118 1710 0A5 17p 
I5916 7p AAZ13 12p BAY31 711 01410 20p 
IN4007 20p AAZ15 12p BAY38 25p OA9 10p 
I844 7p AAZ17 10p BY100 15p 0-447 8p 
I8113 15p 0316100 150 0014/03 220 0870 7p 
10120 12p 1516101 25p BY122 474p 01473 100 
I0111 14p 1416110 25p BY124 15p 0879 7p 
I8130 Sp 118114 150 1514120 150 0281 8p 
80131 10p 13All5 7P 1471117 170 . 01482 lOp 
I8135 12p 1016141 17p BY164 57p 0A90 7p 
18920 7p 148142 17p BYX10 22p 0A91 7p 
10912 8p BÁ144 12p 15140010 35p 0A95 7p 
18923 12p 1516145 17p BYZ11 32p 08200 Ip 
I8940 5p 159154 12p 1014212 30p 0A20.2 100 

BAX13 5p 008213 25p TIV307 500 

OPTOELECTRONICS 
MINITRON 3015E 7- SEGMENT 
INDICATOR (16 PIN DIM 22-00 

May be driven by 857447 

05P.71611 COLT) CATHODE 
TUBE SIDE VIEWING. 0.9 and 
TWO DECIMAL POINTS, May be 
driven by 0574475. 75p 

TIL 209 LIGHT EMITTING 
DIODE. Made by TEXAS INST. 
(Red). 350 

B9900 PBOTORE9ISTOR 38p 

VEROBOARD 
0.15 0.1 

Matrix Matrix 
21 x 35in 17p 23p 
29 x Sin 25p 25p 
35 x 35in 25p 25p 
32 x 5in 30p 29p 
5 x 17in (Plain) 820 -. 
Vero Pins (Bag of 36) 00P 
Vero Cutter 45p 
Pin insertion Tools (-1 and 5 

matrix) at 55p. 

"SCORPIO" CAP 
DISCHARGE IGNITION 

SYSTEM 
(As published in P.E. Nov. 
7I). Complete kit £10.00 

P. & P. 50P. 

RESISTORS 
Carbon Film 

watt 58', 1p. 1W, 1W k 1W 
1 watt 5 %, 1g E12 Series 
# watt 5%, 10g 
1 watt 2%, MIO 4p 
1 watt 1O8ó, 21p 1W k 5 W 
2 watt 10°0, 60 1.24 Series. 

SLIDE POTENTIOMETERS 
58 nun. TRACK 

SINGLE GANGED, LOG or LIN 
1.k to 191. 400 each. 

TWIN GANGED. 1.00 or LIN 
lk to 500k 800 each 

MULLARD C280 M /FOIL 
CAPACITORS 
001, 0025, 0033, 0-047 30 each 
0.068, 0.10 .. 4p each 
0.15, 0.22, 0.33 .. .. 5p each 
047 .. .. .. 9g 
0.68 - - - - --1 i p 
1359. .. .. .. 14p 
1.5µF .. .. .. 210 
2.211F .. .. 250 

WIRE -WOUND RESISTORS 
2.5 watt 5% (up to 270 ohms 

only). 7p 
5 watt 5% (up to 8-11k R only), 9p 
10 watt 5% (up to 26k 22. only), 

10p 

POTENTIOMETERS 
Carbon: 
Log. or Lin., lea switch, 180 
Log. or Lin., with switch, 25p 
Wire -wound Pots (3W), 380 
Twin Ganged Stereo Pots, Log. 
or Lin. 40p. 

PRESETS (CARBON) 
01 Watt Op VERTICAL 
0.I IVatt 6p OR 
0-3 Watt 74p HORIZONTAL 

P.W. Digital Clock 
Complete Kit (less box) as in 

£LO.5o Anvil P2 &sPej 

Tel. 01 -452 0161/2/3 A. MARSHALL & SON 
Telex21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 

CALLERS WELCOME 
HRS. 0 -5.00 9005 -FRI. 

9 -5.0 SAT. 
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Practical Wireless Classified Advertisements 
Miscellaneous 

12 VOLT 
FLUORESCENT LIGHTS 

(as illustrated) 

Beat power cuts. Be Independent. Ideal for 
caravans, tents, emergency lighting, etc. 
Works anywhere where 12v, is available. 
Guaranteed for six months. 
READY TO USE at 
12 ins. 8 watt £3.60 post paid 
21 ins. 13 watt £460 post paid 

SALOP ELECTRONICS, 
23 Wyle Cop, Shrewsbury, Shropshire 
Callers welcome. For Lists or enquiries lge. s.a.e. 

"SHORTWAVE Voices of the World" 
£1-55; an exceptional book. "World 
Radio TV Handbook" £2.80, "How to 
Listen to the World" £1.35, under £2 
postage. 10p worldwide. IRC/3p for 
price list (Mail Only). David McGarva, 
Box 114A, Head Post Office, Edinburgh 
EH1 IHP. Closed June 20th -July 3rd. 

TAPE HEADS 
PICK -UP 

CARTRIDGES 
SERVICE MANUALS for Pre 1958 
H.M.V. and E.M.I. MODELS. 
Radio and Record Player Manuals 
25p each. Television Manuals 
3712p each. Send C.W.O. stating 
model required. - 

Send stamp for comprehensive 
lists of transformers, .condensers, 
resistors, cartridges and tape 
heads. 

H.D.I. LTD., 
Chilton Works, Garden Road, 

Richmond, Surrey. 

THE TEXAN 
Texas I.C. Hi -Fi Amp. (see May 72 
issue). Send for list of parts and 
prices to build this and other high 

quality outfits. 
TELERADIO SPECIAL PRODUCTS 

325 Fore Street, London, N9 

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 S C H 00 L P R Of E CTS, LANGUAGE LABORATORIES, SCOUT CAMPS, 
etc. 

GET YOURS I SEND £5.50 NOW 
'(S.A.E. for details)' 

TO: 'BOFFIN PROJECTS' 
DEPT. KW20I0 
4 CUNLIFFE ROAD 
STONELEIGH, EWELL, SURREY 
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Classified advertisements 9p per 
word (minimum 12 words). Semi - 
display setting £6.50 per single 
column inch. Advertisements must 
be prepaid and addressed to Clas- 
sified Advertisement Manager, 
PRACTICAL WIRELESS, IPC 
Magazines Ltd., Fleetway House, 
Farringdon Street, London EC4A 
4AD. All cheques, postal orders, 
etc., to be made payable to PRAC- 
TICAL WIRELESS and crossed 
"Lloyds Bank Ltd." 

Darned 
Electronic 

Wizardry 
by Dewtron 
Famous kits, e.g. waa -waa complete 
kit £2.95; Fuzz kit £4.75, auto 
rhythm, nodules from £18 per set. 
Ring Modulator modules £7 and 
whole range of synthesiser modules. 
musical novelties, etc. Catalogue 15p 
from D.E.W. Ltd., 254 Ringwood 
Road, Ferndown. Dorset. 

PRINTED CIRCUIT BOARD 
Sn 6 standard widths: fin. 54in, 3in. 31in, 4in' 
and Sin a any length. 1 /15in Fibreglass, single 
sided, Sp per 3 sq. inches. Doublesided. 1p per sq. 
inch. P. 5 P. Sp per order. SAE, Quotations for 
other sizes and quantity discounts. 

7. KNOPF, 11 Connaught Gardena, Braintree, 
Essex, 0M7 SLY. Tel. Braintree 25254. 

THE NEW 
ELECTRONIC MUSIC FOR YOU 
Then how about making yourself an elec- 
tric organ? Constructional data available -full circuits, drawings and notes! It has 
5 octaves, 2 manuals and pedals with 24 
stops -uses 41 valves. With its variable 
attack you can play Classics and Swing. 
Write NOW for free leaflet and further 
details to C. & S., 20 Maude Street, 
Darlington, Durham. Send 31p stamp. 

BUILD IT in a DEWBOX quality 
cabinet. 2in x 212 in x any length. 
D.E.W. Ltd., Ringwood Road, FERN - 
DOWN, Dorset. S.A.E. for leaflet. Write 
now -Right now. 

CHROMASONIC ELECTRONICS is well 
and living at 56 Fortis Green Road, 
London N10 3HN. 40 page illustrated 
catalogue 20p post free. 

-TOP TRANSISTORS 
Brand New and Individually Tested Tran- 
sistors supplied unmarked, but packed 
separately for identification and guaranteed 
to be within their correct specification or 
money refunded. All at 9p. each or 

Any 25 transistors for only EI.90 
ACY22 BFY51 0072 2N3702 
8C108 BFY52 0C202 2N3703 
BC109 BSY27 ZTX300 2N3705 
BC168 0C45 2N706 2N3706 
BC169 0071 2N2926 2N3708 

Money back guarantee, P. & P. IOp. 
J. M. KING (E) 

17 Buckridge, Portpool Lane, London, E.C.I 

RECORD TV SOUND using our loud- speaker isolating transformer. Pro- 
vides safe connection to recorder. In- structions included. £1 post free. 
CROWBOROUGH ELECTRONICS 
(P.W.), Eridge Road, Crowborough, 
Sussex. 

Tape Recorders 

ROBIN HOOD 
(NOTTM)LTD. 

Special Offer -Post Free. First Class British Made 
Non- stretch Mytar Tapes 

Slins. f" x 900ft. 55p 
5115e. 5 "x120011. BOp 
Tins. 1."x 1200ff. 80p 
7lns. k "x1800ft. B5p 

10% discount on orders over £S 
23 Wadham Road, Woodthorpe, Nottingham 

Ladders 
LADDERS. Timber 20ft, £7.80; 29tt. 
£11.2(1, Carr. 80p. Brochure (Dept. 
WLS), Home Sales, Baldwin Road, 
Stourport, Worcs. Callers Welcome. 
Phone 02 -993 5222- Ansafone installed. 

Amplifiers 
TAPE AMPLIFIERS 

Made by Clarke & Smith, these 
sensitive amplifiers with vol. and 
tone controls use 2 x ECC83, EL84, 
EZ80, and give 2 watts into 7in x 
4in 3 ohm speaker. Contained in 
oak -faced cabinet with non -stan- 
dard deck using single a.c. motor. 
Only £4 +£1 carr. Complete with 
circuit diagram. List free. 

GREENWELD ELECTRONICS 
(PW3) 

24 Goodhart Way, West Wickham. 
Kent. 

Hi -Fi Equipment 

HI-F1 LOUDSPEAKERS 
Acclaimed by the Experts 

MULTI -UNIT SYSTEMS 
IN KIT FORM 

MATCHING CABINET KITS 
ALSO AVAILABLE 

Full details& address of your local dealer from: 

P.F. & A.R. Helme Ltd. (Dept pW8 ) 

Summerbridge: Harrogate HG3 4DR 
forks. Tel. Dariey 279 (STD 0423 -72) 

Books and Publications 

COMPONENT 
CATALOGUE AND 

DISCOUNT VOUCHERS 
2Sp Post FREE (UK) 

W.E.C. LTD. 
HIGH ST., RIPLEY, Surrey 



Books and Publications 

THE PICTURE BOOK METHOD OF LEARNING 
BASIC ELECTRICITY 5pts £4.5o.BASIC ELECTRONICS 6pts £5.4o.BASIC TELEVISION 3pts £3.50 

The quickest and soundest method of gaining mastery over these subjects. 
The clear and concise illustrations make study a real pleasure. P. & P. included. 

Your Money Back Guaranteed. Free Illustrated Prospectus on request. 
SELRAY BOOK CO,. 60. HAYES HILL. BROMLEY BR2 7HP. 

Aerials 

RADIO ad TILIA ER/AtS 
`\ d, BBC1-BBC2-ITV 

rn0utsld k&white 
-Colour! T 00 ryt 

High gain 3element VHF /FM 
Increase Volume, quality and sensitivity of any 
VHF /FM radio or Hi -Fi stereo or mono with this 
genuine aerial. A necessity if you want the best out of your equipment. Send now and hear the 
difference. Ideal for the D -1 -Y enthusiast. Supplied 
fully assembled with clamp, instructions and advice. 

le now fitted with 
`U'support boom 

NEW 18 ELEMENT 
Do -It- Yourself and save pounds. A genuine full 
size aerial used extensively by the trade and 
leading rental companies. 18 element aerial with 
precision grid reflection for increased sensitivity -eliminates ghosting. Supplied fully assembled, 
complete with fixing clamp and instructions 

Money ref. G'tee, LEADING AERIAL SPECIALISTS 
IMPERIAL TRADING (Dept. PW24) 

219 Mansfield Road, Nottingham, NGI 3FS 

BAINES 
_'OR HIGH FREQUENCY AERIALS 

POSTAGE PAID ON AERIALS 
SIULTIBEAMS UHF 
`ABM 10 £1.90 MBM 18 £2.65 MBM 30 

MBM 38 £5.10 MBM 46 £5.50 2MBM 
-.6 £ 12.50 UHF DIPLEXER 65p. 
VHF AERIALS 
BBC /ITA.Dipole and 5 £2.70 ITA 5 element 
£2.00 FM H £2.00 3EL /FM £3.00 4EL /FM 
£5.00 FM6S £6.60. 
.ACCESSORIES: SAE for Full Lists. 
Pre -Amps: Masthead mains '£6.00 Colour - 
booster £3.88. Co -ax 5p and 9p 
PLEASE STATE CHANNELS AND TRANS- 

MITTER ON ALL ORDERS 
R BAINES 11 Dale Cres Tupton Chesterfield 

542 6DR 

Direct from the 
Manufacturers 

U.H.E AERIALS 

10 Element 

1115 
14 Element 18 Element 

£150 1175 
mast Clamp c nal extra 

Read, assembled add top 
allow 32' /p. carriage and packing. 
Please state which channels or group_ 

APEX AERIALS (P.W.) 
ALBAN WORKS, MARY ST., JOHNSTONE, RENFREWSHIRE. 

AERIALS 
UHF 8e £1.90, 14e '£2.25, 18e £3.25. 

22e £3.75. 
BBC Dipole £1.75, H £2.40, X £2.15. 

ITA 5e £1.95, 8e £2.70, lie £3.30. 13e £4.05. 
Combined 1 +5 £2.70, H +5 £4.10, X +5 £4.50. 

FM dipole £ 1.13, 2e1 £2, 3e £ 3.75, 
Stereo £6. 

Aerials post paid; clamps provided. 
Boosters, FM £ 4.35, UHF £ 3.75, VHF £ 3.75 

Battery powered. Mains models £2 extra. 
Low loss coax 6p /yd, plugs 8p. 

SAE enquiries. Full catalogue lop refundable. 
BAKER. BONTNEWYDD, ABERYSTWYTH 

For Sale 
"TRANSIENT LIMITERS" 360 PIV 
bi- directional £2-00. Jervis, 61 Meon 
Road, Bournemouth. 

MORSE MADE EASY!! 
FACT NOT FICTION. If you start RIGHT you will he 
reading amateur and cnnunercial Morse within a monti. 
(normal progress to be expected). 

Using scientifically prepared 2 -speed records you 
automatically learn to recognise the code RHYTHM 
without translating. You can't help it, it's as easy as 
learning a tune. 18 W.P.M. in 4 weeks guaranteed. 

Beginner's Section only £8SQ Complete Course £4.50 
(Overseas £1.00 extra) details only, 4p stamp. 01. 6602896 

GIESE (Box 195. 45 GREEN LANE, PURLEY, SURREY 

r YUKAW So PROFESS /ONAL TNE\ 
SELF -SP% t YUKAN AEROSOL WAy- 

Get these -; drying GREY /YAMMER 

W 
OR BLACK WR /N/C(E 

NO r (CRACKLE) finishes 

SEEN MY CAT? 5,000 items. Mechani- 
cal & Electrical Gear, and materials. 
S.A.E. K. R. WHISTON, Dept. PW, 
NEW MILLS, Stockport. 

TELEPHONE ANSWERING machines. 
New and Reconditioned. £55/160. 
STAM Co., 182a New North Road, NI. 
01 -286 6119. 

CODAR CR70A RECEIVER and Pre - 
selector excellent condition, almost 
unused, private sale £20. Box No. 105. 

Wanted 

TOP PRICES PAID for NEW VALVES 
popular T.V. and Radio types. 

KENSINGTON SUPPLIES (C), 
367 Kensington. Street, Bradford 8. 

Yorkshire. 

HIGHEST POSSIBLE cash prices for 
Akai, B. & O., Brenell, Ferrograph, 
Revox, Sanyo, Sony, Tandberg, Cher, 
Vortexion, etc. 9.30 -5.00. 01 -242 7401. 

CASH PAID for New Valves. Payment 
by return. WILLOW VALE, ELEC- 
TRONICS, 4 The Broadway, Hanwell, 
London, W.7. 01- 567/5400 -2971. 

WE BUY New Valves, Transistors and 
clean new components, large or small 
quantities, all details, quotation by 
return. WALTON'S, 55 Worcester 
Street, Wolverhampton. 

Educational 

TRAIN FOR SUCCESS 
WITH ICS 

Study at home for a progres- 
sive post in Radio, TV & 
Electronics. Expert tuition for 
C & G (Telecoms Techn's Cert 
and Radio Amateurs') RTEB, 
etc. Many non -exam courses 
including Colour TV Servic- 
ing, Numerical Control and 
Computers. Also self -build kit 
courses -valve and transistor. 
Write for FREE prospectus and find out 
how ICS can help you in your career. 

ICS, DEPT. 541 INTERTEXT HOUSE, 
STEWARTS RD., LONDON, SW$ 4U1 

GO TO SEA as a Radio Officer. Write: 
Principal, Nautical College, Broad - 
water, Fleetwood FY7 83Z. 

CIE, AMSE, City & Guilds, etc. 
Thousands of exam successes, Postal 
Courses in all branches of Engineer- 
ing. Prospectus FREE. State subject 
of interest: BIET (Dept H.8), Alder- 
maston Court, Reading RG7 4PF. 
Accredited by CACC. 

RADIO, TV, RTEB CERTS., City and 
Guilds, Computers, Radio. Amateurs 
Cert., Practical Electronics (with kit). 
Thousands of successes. Details of 
home study courses and illustrated 
book FREE: BIET (Dept. 11.7), Alder- 
maston Court, Reading RG7 4PF. 
Accredited by CACC. 
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Educational 

TELEVISION TRAINING 
(MONOCHROME AND COLOUR) 

This private College provides theoretical and practical training in Radio and TV Servicing. Courses of 16 

months' duration, with daily attendance, are available for beginners and shorter courses for men with 
previous training in Electronics and Radio. Next course commencing September 11th. Training courses 
in Marine Radiocommunication and Radar are also available. Write for prospectus to: London Elec- 
tronics College, Dept. A/8,20 Penywern Road, Earls Court, London SW5 9SU. Tel. 01 -373 8721. 

Situations Vacant 

RADIO 
OFFICERS 
DO YOU HAVE PMG I, PMG tl, MPT 
2 YEARS OPERATING EXPERIENCE? 
Possession of one of these qualifies you for con- 
sideration for a Radio Officer post with the 
Composite Signals Organisation. 

On satisfactory completion of a 
7 -month specialist training course, 
successful applicants are paid on 
scale rising to £2365 pa; 
commencing salary according to 
age -25 years and over £1664 pa. 
During training salary also by age, 
25 and over £1238 pa with free 
accommodation. 
The future holds good 
opportunities for established (i.e. 
pensionable) status, service 
overseas and promotion. 
Training courses commence at 
intervals throughout the year. 
Earliest possible application 
advised. 
Applications only from British - 
born male and female UK residents 
up to 35 years of age (40 years if 
exceptionally well qualified) will be 
considered. Full details from: 
RECRUITMENT OFFICER, 
GOVERNMENT COMMUNICATIONS 
HEADQUARTERS, 
Room A/I 105, Oakley Priors Road, 
CHELTENHAM, Glos. G152 5A) 
(Telephone: Cheltenham 21491, Ext. 2270) 

MEN! 
£50 p.w. 

can be yours 
Jobs galore! 144,000 new computer 
personnel needed by 1977. With 
our revolutionary, direct -from- 
America, course, you train as a 
Computer Operator in only 4 weeks! 
Pay prospects? £2500 - -p.a. 
After training, our exclusive ap- 
pointments bureau--one of the 
world's leaders of its kind- intro- 
duces you FREE to world -wide 
opportunities. Write or 'phone 
TODAY, without obligation. 

London Computer Operators 
Training Centre 

E91, Oxford House 
9 -15, Oxford Street, W.1. 
Telephone: 01 -734 2874 

127, The Piazza, Dept. E91, 
Piccadilly Plaza., Manchester 1. 

Telephone: 061 -236 2935 
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Service Sheets 

SERVICE SHEETS MANUALS BOOKS 
ON RADIOS, TELEVISIONS, AMPLIFIERS, SERVICING DATA AND FAULT- FINDING ETC. 
SERVICE SHEETS 35p EACH. 1972 SERVICE SHEET CATALOGUE 20p. SEND S.A.E. WITH ENQUIRIES 

NEW BOOKS A PUBLICATIONS PRICE + P. s P. 

TRANSISTOR EQUIVALENTS 8, SUBSTITUTES HANDBOOK by B.B.Babani. 78 pages .. . . ... £0.40 7p 

RADIO, T.V. VALVE & TUBE EQUIVALENTS HANDBOOK by B.B.Babani. 64 pages .. . .. 00.40 7p 

1972 MULLARD DATA BOOK. Data on Volves, Semiconductors & Equivalents .. . . 0.30 7p 

HI -FI, PA & DISCOTHEQUE AMPLIFIER DESIGN HANDBOOK. (5 to 1,000 Watts). 112 pages. . . £0.75 10p 

AUDIO AMPLIFIERS by Data Publications Ltd. 1 6 Amplifier Projects. 128 pages. . . .. . ... í0.55 10p 

TRANSISTOR AUDIO & RADIO CIRCUITS by Mulla,d Ltd. 205 pages . .. . . . . . . . .. 01.50 15p 

QUESTIONS & ANSWERS ON RADIO & TELEVISION by H.W. Hellyen. 128 pages . . . . .. . .. í0.60 10p 

BEGINNERS GUIDE TO RADIO by Gordon J. King. 7th Edition. 204 pages. . . . . . . . . 01.00 10p 

BEGINNERS GUIDE TO ELECTRICITY by Clement Brown. Assoc.BritIRE. 185 pages .. £100 10p 

BEGINNERS GUIDE TO ELECTRONICS by Terence L. Squires. AMIERE. 194 pages . . . . . . £1.00 lop 

BEGINNERS GUIDE TO TRANSISTORS by J.A. Reddihough. 160 pages . . . . .. £1.00 10p 

BEGINNERS GUIDE TO HI -FI by J.R. Hey . ASERT. An Introduction to Hi -FI Equipment. . £0.35 7p 

RADIO CONTROL FOR MODELS by Dote Publications Ltd. Circuits, Servo's Eu. 192 pages . .. 00.75 10p 

POWER ENGINEERING USING THYRISTORS. VOL. 1. by Mulland Ltd. 225 pages £1.50 15p 

RADIO SERVICING by G.N. Patchett. Vol.4. Fault- Finding. 92 payes .. £070 10p 

FAULT LOCATION EXERCISES IN RADIO & T.V. SERVICING by K.J. Bohlmm. AM.Inst F. . . . 00.80 10p 

CONSUMER ELECTRONICS HANDBOOK by Midland. Poo 1. Semiconductor Devices 01 50 30p 

CONSUMER 
GOVERNMENT SURPLLUS WIRELESS EEQUIYPMENTdHANDBOOK.. Data onbr T nns /Receivers Etc... £2.85 20p 

Send S.A.E. for Free LISTS of Practical and Technical Books on Radio 8 Television now available to 

BELL'S TELEVISION SERVICES 
4- Albert Place, Harrogate, Yorks. Tel. 0423- 86844 4- 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 
RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS, 

CAR RADIOS) 
Only 40p each 

"PLEASE ENCLOSE LARGE S.A.E. 
WITH ALL ENQUIRIES i ORDERS" 
Otherwise cannot be attended to 

(Uncrossed P.O.'s please, original 
returned if service sheets not available.) 

C. CARANNA 
71 BEAUFORT PARK 

LONDON, N.W.11 
We have the largest supplies of 

Service Sheets (strictly by return of post). 

Please state make and model number 

alternative. 
Free TV fault tracing chart or TV list on 

request with order. 

Mail order or phone 01 -458 4882 

SERVICE SHEETS (1925 -1972) for Tele- 
visions, Radios, Transistors, Tape Re- 
corders, Record Players, etc., by return 
post, with free Fault- Finding Guide. 
Prices from 5p. Over 8,000 models 
available. Catalogue 13p. Please send 
S.A.E. with all orders /enquiries. Hamil- 
Fon Radio, 54 London Road, Bexhill, 
Sussex. Telephone Bexhill 7097. 

SERVICE SHEETS. Radio, TV etc. 8,000 
models. List 10p. S.A.E. enquiries. 
TELRAY, 11 Maudland Bank, Preston. 

Receivers and Components 

EX COMPUTER PRINTED CIRCUIT PANELS 
2iu X 4in packed with se f- conductors and top 
quality resistors, capacitors, diodes, 

etc. 
Our 

price 10 boards. 50p, guaran- 
teed minimum of 35 transistors. Data on 
transistors included. 

SPECIAL BARGAIN PACE. 25 hoards for £1, 
P..5 P. Rip. With a guaranteed minimum of 85 
transistors. Data on transistors included. 

250 MIXED CAPACITORS 62p 
Plus 9p P. & P. 

7090 OPERATIONAL AMPLIFIER TOS 
8 lead 10. 1 off 50p : 50 off 05p : 100 off £Op. 

250 MIXED RESISTORS 62p 
i & i watt. 

150 MIXED HI STABS 62p 
t, i & 1 watt 5% & better 

QUARTZ HALOGEN BULBS 
10v 55W for ear spot lights, projectors, etc. 
50p each. P. & P. Sp. 

GPO EXTENSION TELEPHONES 
with dial but without bell. 
95p each, P. & P. 30p. 
£1.75 for 2, P. & P. 50p. 

BARGAIN RELAY OFFER 
Single pole change over silver contacts 25V to 
50V. 2.5k 0 coil. 8 for 50p. P. & P. 5p. 

KEYTRONICS mail order only 

44 EARLS COURT ROAD 

LONDON W.8 01-478 8499 

SHARPEN YOUR RESPONSES With 
Vernitron ceramic i.f. resonators. Set 
of four TF -04 442, 455kHz, with asso- 
ciated capacitors for bandwidth 2, 4, 
5-7, 7.5, 10 or 12kHz (state which), 
£1.85, U.K. post 5p. Mail order only. 

SA útAhTRONIX 
LTD., 

396 S 2 don 
Road, 



NEW 
PRINTED 

BOAR 
CIRCUIT 

for experimental circuits 
one-offs, batch production 
USE IT FOR P.W. PROJECTS 

BOLT -DOWN or PLUG -IN CARDS SRBF, 
or FIBREGLASS ETCHED UNDRILLED or 

DRILLED 0.1 x 0.15 for flexible layout 
schemes. GOLD PLATED EDGE CON- 
NECTORS. 

NO NEED FOR MESSY ETCHING 
NO COPPER CUTTING - IT'S 
EASY! Improved professional design 

Apcb 
for most transistors c.s. 

SK YOUR SUPPLIERNOW 
i.c.s. 

P.C. cards from IFp srbp, 19p f /glass 
Edge connectors 14-way EI6S 35p 

30 -way E335 68p 
Handles with write -on labels 5p 
Insulated stand -off pcb fixings from 3p 

SPECIAL TRIAL OFFER pack only SOp 

Sample card & details -srbp 16p 
fibreglass 19p 

Popular NIPPIBOARD Ranges A & 
B available for published projects. 
SAMPLE details I5p srbp, 18p f /glass 

BIPLNE/w 
90.8051 
St ALBANS 
NERTS, ON 

NIP ELECTRONICS 

EX- RENTAL TV's (UNTESTED) 
Complete with 12 channel timers. flood cabinets. 

Carriage £1 50 extra. 
10 °/21" slimline 1110° tubai . .. £5.00 
23" slimllne .. .. £7.50 
I!!° BBC 2 sets .. - . . £1460 

TUBES EX EQUIPMENT (Tested) 
SINGLE PANEL 

19 ° 121° any type .. .. .. 59.00 
23" any type .. .. £400 

TWIN PANEL (BONDED) 
In" bonded .. 

All tubes add L'1 carriage. 
£5.00 

VALVES EX EQUIPMENT 
E1191 Sp SOLIS 121p PL36 2219 
EBF89 120 30P4 125p PL81 1711P 

ECC82 124p PC97 175p PYSI 16p 
EC180 75p PCF86 171p ,PYSOU 16p 
EPOS 120 PC84 74p PY82. 759 
EFES 125p PCFSII 74p PY33 22}p 
REIS:: 125D PCC89 121D U191 175p 
EF1S4 12}p PCL85 22}p 6F23 175P 
EYE6 1709 PCLS2 170-9 3001.1 2259 
30PL13 20p PCL86 175p 30012 20p 
630LZ 120 PCL83 12}9 30F5 lOp 

Add 24p per . al -e p. & p.. nrdera o er £1 p. & p. free 

UHF TUNERS 
For Ferguson 850 900 chassis. Adaptable for mori UHF 
Chess's £200, p. & p. 50p. 

SLOT METERS 
Smiths reoonditloned ewitchmaster RIK 111. Decimalized. 
Perfect working order. 12 for £20 delivered. For sample. 

send £250 c.w.o. 

TRADE DISPOSALS 
(Dept. PW /TS) 

Thornbuzy Roundabout, Leeds Rd., Bradford. 
Telephone 0274 /065670 

SOUND SUPPLIES 
(LOUGHTON) CO. LTD. 

for Eagle International and International 
Rectifier Products. TOA. P.A. Equipment and 
Mikes. Capacitors, Resistors, Plugs, Sockets, 
Cables, Audio Leads, Semiconductors, Valves, 
Vero Board, etc., far the constructor. 

ELECTRONICS DEPARTMENT. 
12 Smarts Lane, Loughton, Essex. 

Tel. 01 -508 2715. 
Hours: 9.30 a.m. -i p.m. 2 -6 p.m. Mon., Tues., 
Wed. & Fri. 9.30 a.m. -1 p.m. 2 -5.30 p.m. Sat. 

Closed all day Thurs. 

Receivers and Components 
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Mixed component parcels contain 
rotary, slide switches, plugs, sockets, 
capacitors, valve- holders, tag strips, 
transistors, diodes, potentiometers, IF's 
plus a good selection of other corn - 
ponents. Save yourself L's on these 
well selected parcels. 61b net weight 
£1.00, p &p 40p. 
Assorted brand new wire - wound- resin- - 

tors 1 -10 watts, 100 for £1.00, post free. 
P.V.C. connecting wire 10 different 
colours, 30 x 1 yd lengths 30p, post 
free. 
Mullard Ferrite Cores LA 2100 50p, 
post free. 
Assorted Rotary Switches, good selec- 
tion 10 for £100, post free. 

MAIL ORDER ONLY 
XEROZA RADIO 

1 East Street, Bishops Tawton, Devon 
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NEW 
N 164 g 4Pti INB plu 2 1 ,315 ̀  M 

7 TRANSISTORS -GUARANTEED 
PRINTED CIRCUIT- TESTED 
DISIGN BUILT - INSTRUCTIONS 
A great new 15 watt HiFi amplifier is now available 
at the low cost of U.75. Just look at the specification 
-Power 15 Watts 8.71.8., frequency response 15 -es 

19000 ca. Signal to noise ratio better than 70 db, 
Harmonic distortion 0.1 %, Input sensitivity 750mv 
into 2k. These factors make the H Electronics HIFI 
amplifier the best at its price -order now. 

HELECTRONICS. 
105,Grange Road, London .S.E.25 

MULLARD UNILEX STEREO 

Unit complete £1650; Control Panel 
£325; Two Output Modules EP9000 
25.80; One Preamp EP9001 £310; 

Power Supply EP9002 £460. 

DO- IT- YOURSELF STEREO BOOK 25p 
(prices include postage and packing - 
UK only). Also Eagle International 

stockists -SEND 5p for catalogue. 
TAYLOR KIRBY 

Electronic Supplies 
75a Carnarvon Road, Reading, Berks. 

NEW MODEL V.N.F. KIT MK2 
Our latest kit. Improved design and performance 
plus extra amplifier stage, receives aircraft, 
amateurs, mobile, radio 2, 3, 4, etc., this novel 
little set will give you endless hours of pleasure 
and can be built in one evening. Powered by 9 volt 
battery. complete with easy to follow instruction 
and built in lack socket for use with earphones or 
amplifier. 

Only £3.50 +p.1(13 10p U.K. only. 
Illustrated catalogue of selected kits and com- 
ponents. 15p P &P free. 

Galleon Trading Co, 
12, Burn Way, 
Corringham, 
Stanford -Le -Hope, 
Essex. 

RECEIVERS and accessories. B40/62B 
fine -tuning, S -meter and product de- 
tector kits and information, SAE 
details. P. R. Golledge, G3EDW, Glen 
Tor, Torrington, Devon. Tel: 08 -052 
2411. 

RESISTORS 100 30p; Potentiometers 
10 40p; Magnetic counters 10p. 6 BA 
bolts 100 10p. Capacitors 10 7p. In- 
teresting samples and lists 20p. Der - 
went Radio, Scarborough. 

rempluS alaotlrinnlK 
All Brand New, Money Back 
Guaranteed. Past Service. 
59 DIGITAL INDICATOR 
0-9 DP, with socket £1:49 
7447 driver £1.29. SAE free 
data. NIXIE type 180v £1.15. 
LIGHT EMIT DIODES. Visible 
red 1.6V & free panel clip 49p. 
Infra -red £1.49. ORP 12 40p. 
IC Photo Detector /amp 44p. 
RENERO BZY88 400mW 12p. 
CAPACITORS 
25V 10/50/100 of 5p. DISC 22 pP to OIuF 4p. 
01 to 5 uF 8p. RESISTORS 1W 5% 1 }p, 

ULTRASONIC -transducer transmit /receive £9. 

TTEEXAAN411a80p.72 48 
etc. 
80p.4IN1 4002 

16p. 

TIP 41A Q. TIP 42A £1.80. BC18211p. BC 212 18p. 
BC107 Sp; BC108 8p; BUM Sp; BC177/9 14p. 
2N8055 

8p. ME 4001 12p. MME04102 11p. 
SN 3702/3/4/5/6/7 lip. 2N3708/9 ¡10111 9p. AC 125/ 
6/7/8, AC 127/8, AF 117 All 18p each. TIS 43 296. 
EFT 51 16p. 2N2926Y 99, 2 /43053 199. 
INTEGRATED CIRCUITS. 709 24p, 710 459, 723 88P. 
741 ß2p, 748 48p. AUDIO AMP 3.5W, Hi -Fi data 
£1.39. 703rF 59p. Stereo: Dual PreamP £1.49 
TAD 100 /110 R% £1.75. 740f Data Booklet 12p. 
gates 7400 

a 7811 p. 
7441 88p. 7470172 299. 7473 80 

at 
11 

FREE CATALISI' SAE DATA SHEETS Op each. 
C.W.O. P & P 7p. Overseas 35p. Discount 10 +10% 

P.O. BOX 29, BRACKNELL, BERKS. 

TV Line out -put transformers 
Replacement types ex- stock. 

For "By-return" service, contact: 
London: 01 -948 3702 

Tidman Mail Order Ltd., Dept. PW, 
236 Sandycombe Rd., Richmond, Surrey 

TW9 2E 
Valves. Tubes. Condensers, Resistors, 
Rectifiers and Frame out -put Transformers 
also stocked. 

CALLERS WELCOME 

BRAND NEW COMPONENTS by 
return. Electrolytics 15 or 25V 1, 2, 5, 
10 mfds. -3.5p; 25, 50-4p; 100.5p. Mylar 
Film 100V 001, -002, 005 01, O2 -2p; 
-04, 05 -2.5p; 068, -1-3p. Mullard 
miniature Carbon Film resistors E.12 
series 13 W 12-10MO 8 for 5p. Insured 
postage 8p. The C.R. Supply Co., 127, 
Chesterfield Rd., Sheffield S8. 

RAPID SERVICE - 
GOOD VALUE - 

Money back Guarantee 
MICROCIRCUITS: 709 30p; 710 36p: 723 71p; 741 

32p; 748 40p; PA230 90p; PA234 84p; PA237 £1.45; 
SL402A £1.00; SL702C 40p; SN76013 £1.24; 74 SERIES 
TTL: 00 16p; 01 18p; 02 18p; 04 18p; 08 18P; 10 16P; 
11 21p; 20 16p; 30 199; 40 16p; 51 18p; 72 30p; 73 49p; 
7433p; 7544p; 8641p: 9072p; 91 LI.21. RECTIFIERS 
1 Amp: 50V 3 1p; 100V 4p; 200V Sp; 400V Sp; 800V 9p: 
800V 12p; 1.000V 14p. TRANSISTORS: 2N2926 
Red 6p; Orange 7p; Green Sp; 2N3054 40p; 253055 43p: 
2N3819 28p; 2N5172 Bp; BC107B 9p; BC109C Op; 
BC179 18p; BCY7010p: BCY71 22p; BF115 20p; BFX86 
1Sp; BFY 50/51/52 10p. ME SERIES: 0401 19p; 
0402 18p; 0404 -2 16p; 0411 18p; 0412 10p; 0414 249; 
1002 10p; 1120 16p; 3001 16p; 4101 10p; 4102 11p; 
4103 10p; 6001 12p; 6002 14p: 6101 14p; 6102 14p; 8001 

14p; 8003 16p; MEF104 42p; MP8111 32p; MP8112 42p 

JEF ELECTRONICS (P.W.8) 
YORK HOUSE, 12 YORK DRIVE, GRAPPENHALL 
WARRINGTON, WA4 2EJ. Mail Order Only. 

C.W.O. P ñ P 99 per order. 0 /seas 65p. 
Discounts start at 10% for 10 + 

P.D. DIN TYPE 180° Plugs- Inter- 
changeable 5 pin or 3 pin, Solder 
Optional, 31p includes P & P. Parry 
Electronic Developments (PW), 28 
Greville Street, London ECl. 

AARVAK ELECTRONICS Soundlight. 
Convertors 3 Channel l-2kW £17. 3kW 
£25. Strobes 1 Joule £16. 4 Joule £25. 
Mail or call, 74 Bedford Ave., Barnet, 
Herts. 01-449 1268. 

RADIOSPARES COMPONENTS speci- 
fied for projects in this, and other 
magazines supplied on request. SAE 
with all enquiries. The Hobbies Shop, 
32 The Parade, Cwmbran Town Centre, 
Cwmbran, Mon. 

365 



B.H. COMPONENT FACTORS LTD. 
DEPT. PW. 

For Eagle. Sinclair. Data Books and Com- 
ponents. ;W 5'-i resistors 1p, or 50p /100. 
Electrolytic C426 4/40. 8/40, 10 16. 32/10, 
25/25, 10016.4 all 4p. IN914 Op, 100V lA 
Bridge 35p. Panel neon 15p. Mains Trans- 
formers 32 -0 -32 at 150mA 50p. Bargain 
Electrolytics. send for list. Electrolytic 100/50 
lop, 500/25 lop, 1000/12 12p. 1,000/25 25p. 
1.000'50 35p. uL914 30p. 7,400'01/10 `30 15p. 
Free list. CWO. pp UK 10p. Discount £10- 
10cr. Money back guarantee. Brand new to 
spec. P.O. Box 18. Luton. Beds. LUI 1SU. 

LOUDSPEAKER 

BARGAINS 

Fane Pop 100 Watt 18" 8;15 ohm £19.50 
Fane Pop 60 Watt 15" 8115 ohm £11.15 
Fane Pop 50 Watt 12 "8/15 ohm £9-25 
Fane Pop 15 12" 10 watts £4.00 
Fane Pop 25/2 12" 25 watts £5.40 
Baker Group 25 12" 25 watt 3, 8 or 15 ohm £5.75 
EMI 13 x 8, 3, 8 or 15 ohms £2.00 
EMI 13 x 8 with tweeter 3, 8 or 15 ohms £2.50 
EMI 13 x 8 twin tweeter 3, 8 or 15 ohms £3.60 
Celestion 8" 15 ohm £2.05 
Celestion PS8 for Unites £2.35 
Richard Allan 8" 3. 8 or 15 ohm £2.35 
Fane 8" dual cone 8 ohm 8193 £2.75 
Fane 807 8" 10 watt 8 ohm £3.50 
Elac 59RM109 9" x 5" 15 ohm £2.70 
Elac 6 }" dual cone 8 ohm cer. magnet £2.25 
Elac 59RM114 9" x 5" 8 ohm £2.70 
Philips Hi -Fi 20 watt type EL7032 dual cone 

12" 35 - 1700Hz £650 
Elac 8 "x5 "3 or8ohm £1.60 
Goodmans 8 P, 8 or 15 ohm £4.75 
Goodmans 10 P, 8 or 15 ohm £5.25 
Goodmans 12 P. 8 or 15 ohm £10.50 
Goodmans 15 P, 8 or 15 ohm £17.00 
Goodmans 18 P, 8 or 15 ohms £2750 
Richard Allan 12 "3 or 15 ohm £2.50 
2 ", 2z" or 3" 80 ohm 65 
7 "x4 "3 or ohm £150 
8 "x5 "3 or ohm £150 
10 "x6" 3, 8 or 15 ohm £2.00 

FREE with orders over £6- "Hi -Fi Loudspeaker 
Enclosures" book. 

All units guaranteed new and perfect. 
Prompt despatch p. & p. 25p per speaker. 

WILMSLOW 
AUDIO, M. O. Dept. 
10 Swan St., Wilmslow, 

Cheshire, SK9 1HF 

NEW VALVES! 
Guaranteed and Tested 

24-HOUR SERVICE 
1R5 .25 DF90 -35 EF91. 2 PFL200 .49 
i8.5 .21 DK91 B5 E1/92 .28 PL36 .45 
1T4 14 DK92 -47 EF183 PLBI .41 
3134 B4 DK96 .43 EF184 28 PL82 20 
3V4 48 DL92 24 EL33 .54 PL83 .81 
8/3OI:2 -58 DL94 -46 51.84 PL84 -29 
6AQ5 .21 DL98 -88 EY51 '88 PL500 .59 
6BW7 .48 DY88 -21 EYSIi -28 PL504 59 
6F1 -57 DY87 .21 E'L80 -20 PY81 .28 
6E23 -87 DY802 -28 EZ81 21 PY82 -24 
BF25 51 EAB080 30 KT61 54 PY800 80 
6SN70T '28 EB9l -9 KT6u -75 PY801 30 
12AL'7 '18 EB033 .38 N78 -85 519 .27 
25L6GT -18 EBF89 -27 PC86 -45 1125 .68 
30C15 .58 ECC81 .17 PC88 -45 1720 -55 
00017 75 ECC82 .18 P0900 28 0191 57 
30018 .59 ECC83 21 PCC84 -28 0251 -60 
SOFS '88 ECF82 .26 PCC89 41 0329 85 
30FL1 -59 E011.35 -53 PCC189 .47 11801 18 
30FL14 -67 EC'H42 -58 PCF80 -25 UBF89 -29 
SOL15 .56 £0E81 .26 PCF86 48 UCC85 .84 
30L17 .86 BUBO -85 PCF801 27 UCH81 30 
SCIPIO 163 ECL8'2 29 PCF802 -38 U0L82 .81 
SOPL1 -58 ECL86 34 PCF805 -59 11F89 .28 
30PL13 -87 EF39 -36 PCL82 .28 UL84 -29 
SOPL14 -63 $F80 .22 I'CL83 -55 CY41 -37 
DAF91 21 EF85 18 PCL84 81 UY85 24 
DAF96 -35 EF86 .28 PCL85 38 W77 '42 
DF91 14 EF89 .24 PCL86 85 Z77 '18 

Post/Packing on 1 valve 7p , plus 3p. per valve on each 
extra. valve Any parcel insured against damage in transit 
3p. extra. Office address. no callers. 

GERALD BERNARD 
83 OSBALDESTON ROAD, 

STOKE NEWINGTON, LONDON N.16 
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WOT MORE 
2N3819 29p, 2N3820 49p, 2N5245 44p. 
F.E.T. Design ideas by Texas 12p. 

p. &p. 6p 
FREE Construction Catalogue 

Transistors, Resistors, Capacitors, 
Chips, Vero board, and more, send 
S.A.E. -The F.E.T. KING, 518 Nel- 

strop Road, M/C 19 3JL 

THE WORLD RENOWNED 

"GLOBE KING" 
SHORT WAVE RADIO KITS 

now back in production! 
New, exciting range of short -wave units covering 
10 to 310 metres. PET 9v. and AC mains versin.. 
Ideal for Flats etc. -range the World with lust 

5" length of wire or Rod aerial: Acclaimed by 
professional and amateur alike "Globe- King" 
eceivers are in use all over the world. Modern 

technique plus a precision mechanical standard 
opens up a new era for this famous product. 
Send for fre.copy of our interesting literature, 
price lists, and order foret- kindly enclose self - 
addressed long envelope. Overseas inquiries must. 
be accompanied with International Reply 
Coupon. VHF enthusiasts -stilt available. the 
unique W2 triple purpose receiver, converter 
tuner- feeder kit. Complete with top grade parts 
and coils for 50 -100 MHz. Price £4, irle. post or 
send nase. for free literature. 
Crystal Set Kits -one or two waveband now 
available. Send s.a.e. for free literature. 

JOHNSONS (RADIO) 
ST MARTINS ' GATE 

WORCESTER WRI 2DT 

TRANSFORMERS 
DOUGLAS GUARANTEED 

12 or 24 volts 
Output V. & Amps. Ref. No Price P. & P. 
12Vx2 150 mAx2 MTH1 CS *} .. .. £0.91 9p 
11V x 2 500 mA x 2 MT213 CV} .. .. 29'97 1fip 
12Vx2 1Ax2 MT 71 ATO .. .. £1.4824p 
13Vx2 2Ax2 MT 18 AT .. .. £2.0830p 
12Vx2 3Ax2 MT 70 AT .. .. £2.59 32p 
10V e.. 2 4.4 x ^_ MT 108 AT .. .. £0.92 34p 
12 V x 2 IA x 2 MT 72 AT .. .. £3.33 42p 

80 volts. All tapped at 0- 12 -15- 20.21 -30V 
Out Ref. No. Price P.P. Out- Re/. No. Price P.P. 
put put 
Amps. £ Amps. £ 
500 mA MT 112 cr4 112 16p 3A MT 20 AT 2.64 309 

IA MT 79 ATO 1.55 29p 4A MT 21 AT 810 40p 
2A MT 3 AT 223 30p 5A MT 51 AT 4.31 41p 

. 50 volts. All tapped at 0.1.9 -25- 33.40 -50V. 
500 nlA MT 102 ATO 1.45 24p 3A MT 105 AT 3.91 419 

lA MT 103 AT 295 SIp 4A MT 106 AT 5-08 41p 
2A MT 104 AT 310 32p 6A MT 107 AT 7'47 50p 

60 Volts. All tapped at 0 -24- 30-40- 48 -60V. 
500 mA MT 124 ATO 148 39p 2A MT 127 AT 318 41p 

1,1 MT 126 AT B24 32p 3A MT 125 AT 4.59 41p 

AUTO -WOUND RANGE 
Power Winding tapped at Ref. No. Price P. & P. 
output. 

20 VA 0- 115 -210 -240 MT 1.13 CT £0.89 16p 
75 VA MT 61 AT £1.72 309 

150 VA 0- 116. 200. 220 -240 MT 4 AT £215 32p 
200 VA 65 AT £3.00 32p 
400 V. Output t at 07. Ref IT3 AT Price P. 5 P. 
C -D Ignition system by R. M. Marston £280 29p 

Esq. 

EQUIPMENT RANGE 
Sec. Output (r.m.s.) Ref. No. Price P. & P. 
3 -0 -3 V. '200 mA MT 238 CS *} £089 8p 
9 -0 -9 V. 100 usA MT 13 CS *t £091 Sp 

12 -0 -111 50 rnA MT 239 CS *t £0.91 Sp 

20.0.20 30 rnA MT 241. CS *} £0.91 8p 
0- 20x2 300x2 MT 214 CT5O 91.21 16p 
0 -5.9 x 2 500 mA x 2 MT 207 CT *O £1.48 19p 
0.15 -20 x 2 500 mA x 2 MT 205 AT* O £2.12 29p 
0 -10 -17 x 2 500 mA x 2 MT 203 AT* £2.45 29p 
0 -15 -27 x 2 IA x 2 MT 204 AT* £3'42 30p 
10- 12.0 -12 -20 700 mA (d.c.) MT 221 AT* £111 26p 

AT indicates open universal fixing with tags; CT is 
open U -clamp fixing with tags: CS in open 11-clamp 
fixing with P.C. spills; *with interwinding screen; } un- 
tapped 240V Primary; O Primary tapped at 210 -240V 
other Primaries tapped at 200- 220.240V. 
Over 200 types in stock through agents or direct. Send for 
list. 

DOUGLAS ELECTRONICS INDUSTRIES LTD. 
(Dept. MO4PW)., Thames Street, LOUTH. Lines. 

BARGAIN PRICE 
BRAND NEW HARTLEY OSCILLOSCOPES CTSPi iu 

original packing. Band width up to 5 Mc /s. Main" 
supply. Price £40, p- k p. £I.50p. 

NEW Sin. SPEAKERS I5 ohms 75p. p. & p. 10P, 

BARGAIN PARCELS 1.414 at £1.45 plus 325P pp.; 2816 at 
£2.75 plus 515p p.p.: 5014 at £4.50 plus £125 pp Costal. 
pots, Res, Valves, Diodes, Tagboar,.ls, Chassis, Valve - 
holders. etc. Good value save. ££Es. Lucky Dip Service. 

FANTASTIC BARGAIN. New 6 inch tubes. £450 4/13/16 
4V'H. nor'limu Persistance 

' 

green. Ideal scope take. 
Atoll 90.1 4 /in. dia. Length 15in, 7 by 701. dia. Length 10/. 
All unused ay new. Price £1.40 Post paid. 

NEW HEAVY COAX CABLE dia. 1" 70 ohms appas,s. 
Soft. lengths £1 -40. 1,. w p. 30p. 100 ft. length. £2.70. 
p. & p. 50p. 

AERIALS. New Condition Whip Type. 411. 20p; 1.Ift- 
75p. all collapsible type. P. & p. 4ft. 101, lift. í5p. New 
bases on adjustable clamp for the above. 8259. P. & p. 25P. 
New matching unit cosse cenneet1nn for above, 30p. 

I, a P. 5P. 

MARCONI HEADPHONES. Boxed as new 00 afoin 
£1.25 carriage paid. 

CRYSTALS AS NEW: Hessin, 5,345; 0,030; 5,005; 4,945: 
4,875; 4,840: 4,705; 4,580; 4,660; 4,520; 4,1110; 2,300; 
2,195 ICe /s. 50P each plus 8p PP 

BRAND NEW CARBON RESISTORS. 1 -, watt HP,, 
tolerance, ,nixed. `25 0 for 875p. p. & p. 124p. X500 for £1 80 
lyses nave 1Sp), p. & p. 20p. 

TRIMMER BARGAINS. These. are 10PF sub -min. air - 

spaced trimmers est board with u ended Xtat. 
Brand new. No details: Contentsr, il trimmers, some 
ceramic caps. Xt.al frequency 3RD overtone 249 toc /s 
250 Mejs, 255 Me /s. No choice. 

Trimmers without Xtal -60p per doz. plus 175p p.p. 
Trimmers with Xtal -75p per doz. plus 175p p.p. 

ANY HEIGHT AERIAL TUBULAR SECTIONS I" dia 
x 3 ft, long. Brass screw in ends, copper coated and 
painted. Good condition. 20p, p. & p. 5p each. Minimmi, 
order 6. 

AS NEW AERIAL TUNER UNIT No. 8 RF, consisting 
of 11 inch 500 n al /ampmeter 3 gang tuner 75 PI' 
geared BNC type socket size 51" a 42" X V. Prise £1.50 
carriage paid. 

HEADPHONES DI. High impedance. flood condition 
£5p,papliip. 

11209. Set of valves 8219 p -P 15P. 

NEW AERIAL WIRE ON BOARDS 7/22 UNCOVERED. 
75ft. 40p. 90ft. 471p, 100ft. 55P. P. & P. 201, 

MUIRHEAD DECADE A.F. SIGNAL GENERATOR. 
This precision instrument can be used: 
1. To Measure Gain up to 50 dbs. 
2. To Measure Loss up to 45 tilts. 
3. To compare Power levels (A.F. 
4: As an Audio Frequency Generator covering 100 As. 

to 41 Idle. With a dial setting accuracy of f0'5 tie. 
Output : -1 M/W into 800 SL. Complete with mains 

power unit. Tested. Good Condition. £12, p & p. 75p. 

AERIAL MAST POLES approx. Oft high 2" dia. Inter- 
locking ends. Minimum order three. New condition. 
£1 each sectio.,. Carriage 359 each section. 

- 75 ohms Coax ìn 50.1 coils with BNC plugs good 
eenditiml. price £1 q- 309. p.p 

Sin. METERS. 0 -50 volts. 0 -40 amps. 0 -20 amps. All 
moving coil. 621P. P.P. 121F. 

SLIDING RESISTORS. 12 amp, Iohm. Approx. Sin. long. 
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ohms. Approx. lin. long. As new Es Eqp. 
, 

QUOTATIONS FOR QUANTITY. 

AS NEW UNUSED REJECTOR UNITS for rejecting 
unwanted signals. Four ranges 1 -2 -10 Ale /s. £150 
p. & p. 20p each. 

AS NEW UNUSED AERIAL VARIOMETER. Cylinder 
design 10" X 41 ", suitable for tuning most aerials for 
signal strength. £150 p. & p. 25p. 

NEW HEADPHONES AND MIKE RUBBER ,cuff type 
low impedance 97,4 p. & P. 1711, 

TF1449 SIGNAL GENERATORS. Good condition £12 
p. & p. £1.50 

C.W.O. CARRIAGE CHARGES MAINLAND ONLY 

WOULD CUSTOMERS PLEASE ENSURE THAT ALL 
ORDERS ARE PRINTED IN BLOCK CAPITALS AND 
INCLUDE YOUR ADDRESS. 

A. H. THACKER, 
Radio Dept.. 

HIGH STREET, CHESLYN HAY. 
Nr. Walsall. Staffs. 



T -WAVE H.A.C. SHOR 
KITS 

WORLD -WIDE RECEPTION 

Famous for over 86 years for Short -Wave Equip- 
ment of quality, "H.A.C." were the Original 
suppliers of Short -Wave Receiver Kite for the 
amateur constructor. Over 10,000 satisfied 
cuotomere- including Technical Colleges, Hos- 
pitals, Public Schools, R.A.F., Army, Hams, etc. 

NEW "DE" RECEIVER 
Improved one -valve model "DX" mark 2. 
Complete kitrprice 18.80 (poet & packing 20p.). 
Customer writes; "Australia, India and America 
at loud volume. " -"I am 14 years of age and have 
logged over 130 stations, plue countless Amateurs 
from all over the world." 

Send B.A.E. for test report. 
This kit contains all genuine short -wave com- 
ponents, drilled chassis, valve, accessorise add foil 
Instructions. Ready to assemble, and of course, 
as all our products -fully guaranteed. Full range 
of other S.W. kits, including the famous model 
"K" and "K plus" (illustrated above). All ordere 
despatched by return. (Mail- order. only.).. Send 
now for free descriptive catalogue & order tram. 

"H.A.C." SHORT -WAVE PRODUCTS 
29 Old Bond Street, London W.I 

24, WOODHILL, 

C. HADLE HARLOW, ESSEX 
Add 5p. P. & P. Price list S.A.E. 
No callers please. 

All our stocks are brand new with money back guarantee 
AC107 15p 
AC126 18p 
AC127 17p 
AC128 13p 
40176 259 
AC141% 20e 
AC142K 20p 
AD149 40p 
ADI50 441' 
AD161.M /PSS ÁD162 
AL102 59p 
AL103 49p 
AU103 85p 
AU111 95p 
BC107 Sp 

BC108 Sp 
BC109 Sp 
BC154 211p 
BC168 10p 
BC169 lip 
BC182L Sp 
B1J183L Sp 
BC184L Sp 
BC212L Op 
BC214L Sp 
BD116 79p 
BD121 50p 
BD130 46p 
BD731 59p 
BF194 15p 
BFY50 15p 

BFY51 12p 
BSY95A 15p 
111E0402 18p 
31E0404 14p 
ME4101 10p 
3íE4102 12p 
ME6002 14p 
M06101 14p 
ME6102 15p 
MP8111 829 
31P8511 84p 
MP8513 45p 
0C41 lap 
0C44 lap 
0045 13p 
OC71 12p 

0072 12p 
°C81 13p 
0081D lap 
0083 20p 
0C170 249 
OCHO 25p 
0C201 25p 
0021 25p 
0C28 30p 
OM 36p 
0C35 25p 
OC36 38p 
2N697 18p 
2N1171 24p 
2141304 25p 
2N1305 25p 

2N2646 47p 
2142926 lOp 
2N3053 20p 
2143055 49p 
2:13702 13p 
2N3704 120 
40251 49p 
40636 55p 
IN4001 49 
IN4002 4p 
IN4003 Sy 
IN4004 7p 
0A90 Op 
0A91 Op 
IN4148 4p 
WO2 32p 

ÁD161, ÁD362 
31/P 

1 -9 55p 
10 plus 55p 

BC107 -BC108 
BC109 

1 -9 Sp 
10 -99 7p 
100 plus Op 

BC 182E -3.4 -212.4 
1-9 S 
10 plus 7p MULLARII POLYESTER CAPACITORS 0280 SERIES 

250V P.C. mounting: 0.01µF, 0.015µF, 0.022sF, 3p. 0.033µF, 0047µF, 0.068µF 
31p. 1µF, 4p. 0.154F, 0.24F, 5p. 0.331/F, 61p. 0.471/F, S5p. 068µF, 11p. 1.OSF,18p. 
15µF, 20p. 22µF, 24p. 

TBA 800 
5 watt power 
Amp. £1.50 each 

Miniature Fixed Ceramic Plate. C333 Series, 8p each. 
63V do wkg. 1.8pF, 2 22pF, 2.7pF, 3.3pF, 3.9pF, 4.7pF, 5.6pF, 6.8pF 8.2pF,1opF, 
12pF, 150', 180P, 22pF, 22pF, 33pF, 39ple, 47pF, 56pF, 68pF, 82pF, IOOpF, 
120pF, 150pF, 180pF, l20pF, 270pF, 330pF. 
ELECTROLYTIC CAPACITORS -MIILLARD C426 SERIES 6p each (µF /V) 10/25, 40/2.5, 80/2.5, 160/2.5, 320/20, 500/2.5, 8/4, 32/4, 64/4, 125/4, 250/4, 
400/4, 6.4/6.4, 25/64, 50/6.4, 100 /6.4, 200/64, 320/64, 4/10, 16 /10, 32/10. 64/10 
125/10, 200/10, 2.5/18, 10/16, 20/16, 40/16, 80/16, 125/16, 16125, 6.4/25, 125/25, 
25/35, 50/25, 80/25, 1/40, 4/40, 8/40, 16/40, 32/40, 50/40, 0.64/64, 2.5/64, 5/64, 10/64, 
20/64, 32/64. 

Unmarked but fully 
tested 21430 "a5 
1 -9 85p 
10 plus (Op 

MULLARD C437 SERIES 
100/40, 160/25, 250/16, 400/10, 640/64, 800/4, 1000/25, 9p. 100/64, 160/40, 250/25, 
400/16, 640/10, 1250/4, 1000/64, 1600/2.5, 12p. 160/64, 250/40, 400/2.5, 640/16, 
2000/4, 1000 /10, 1600/6.4, 2500/25, 159. 250/64, 400/40, 640/25, 3200/4, 1000 /16, 
1600 /10, 2500 /64, 4000/25, 18p. 

Thyristors 
2143525 21.00 
2143228 95p 

RESISTORS 
1 watt 10% carbon 19 each 
4- watt 10% carbon 19 each 
range 22 ohms to 10 megohms type TR5 - 

triple rated 1 -3 5. tin oxide f2ó 
range 10 ohms to 1 meg. 3p each 

Carbon Track Potentiometers 
Single gang log or linear 129 each 
With Switch 24p each. 
Pop. values 4.7 Kohms to 2.2 meg 

Unmarked but fully 
tested 2142926 0 
Pack of 10 509 

it Super Low Priced Linear LC's 
700e TO99 28p 
709e DIL 82p 
741e TO99 889 
747e DIL 3p 
747c DIL 36p 

723c T099 75p 
623c DIL 89p 
741p 8 pin DIL 84p 
7470 DIL 459 
748c T099 359 

AC 128 
1.9 13P 
10 plus IOp 
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Head Office and Warehouse 

44A WESTBOURNE GROVE 

LONDON W2 

Tel: 727 5641/2/3 

Z & I AERO SERVICES LTD. 
Please send all correspondence and Mail- Orders to Head Office 

When sending cash with order, please include 12}np in £ for postage and handling 
MINIMUM CHARGE 15np. No C.O.D. orders accepted 

Please note that the valves offered below are not necessarily of U.K. origin 

Retail Shop 

85 TOTTENHAM COURT ROAD 

LONDON W1 

Tel: 580 8403 

Open all day Saturday 

. 

OA2 0.88 6AQ5 0.38 6EW6 0.70 8560 0.70 
OAS 0.45 6AQ6 0.85 6F1 0.75 754 0.65 
OB2 0.35 OARS 0.45 655 0.75 9BW6 0.80 
OB3 0.70 6AR6 0.55 6560 0.85 1002 0.50 
003 0.88 6AR11 1.25 6F11 0.40 1001 0.55 
OD3 0.85 6AS5 0.45 6513 0.45 1002 0.50 
1B3GT 0.40 6A87G 0.85 6F14 0.70 1051 0.75 
1L4 0.20 6AT6 0.35 6515 0.65 10F9 0.80 
154 0.45 6AU6 0.25 6518 0.50 10518 0.50 
155 0.40 6AV6 0.80 6523 0.85 1051 0.50 
164 0.80 6AW8A 0.60 6524 0.75 1OLD11 0.65 
165 0.80 6BA6 0.25 6525 1.00 101.13 
1T4 0.30 6BE6 0.80 6F26 0.85 1.10 
1U4 0.80 6BF5 1.00 61,28 0.65 12AB5 0.70 
1U5 0.80 6BF6 0.55 6GK6 0.60 12AC6 0.50 
1V2 0.50 6BH6 0.75 6J4 0.50 12AD6 0.55 
1X2B 0.50 6BJ6 0.50 6JSGT 0.80 12AE6 0.55 
2A3 0.50 6BK7A 0.60 6J6 0.20 12AL5 0.50 
2CW4 0.70 6555 0.43 6J7 0.45 12AQ5 0.50 
21,21 0.38 6B56 0.46 6K6GT 0.60 12AT6 0.30 
3A4 0.40 6BQ5 0.25 6K7 0.35 12AT7 0.35 
3A5 0.75 6BR8 0.70 6K8G 0.40 12AÚ6 0.35 
3BP1 8.00 6BS7 1.30 6K25 0.75 12AU7 0.30 
364 0.35 6BW6 0.85 6L6GT 0.45 12AV6 0.40 
5It4GY 0.75 6BW7 0.80 657 ' 0.40 12AV7 0.85 
5U40. 0.85 623X6 0.25 6L18 0.45 12AX7 0.30 
SV4(7 0.45 6BZ6 0.40 651320 0.50 12AY7 0.75 
5Y3GT 0.40 604 0.33 6N7GT 0.45 12B4A 0.60 
5Z3 0.80 6C5GT 0.40 6P1 0.60 12BÁ6 0.40 
5540 0.40 6CB6 0.85 6P28 0.85 12BA7 0.40 
6/30L2 0.80 6CD6GA1.25 6Q7 0.40 12ßE6 0.40 
6AB4 0.85 6007 0.55 66.37 0.40 12B57 0.45 
6AF44 0.55 60116 0.80 6607 0.40 12BY7 0.80 
6A05 0.22 6CL6 0.55 68K7 0.40 12E1 3.00 
6AG7 0.40 6CW4 0.65 

BOYS 0.45 
6SL7GT0.35 
6657050.35 

1255 0.70 
1257050.40 

6AR6 0.50 6CY7 0.70 6607 0.40 12Q7GT0.40 
6AJ8 0.30 6D3 0.50 6657 0.40 10357 0.40 
OAKS 0.35 6DC6 0.80 658 0.35 2OD1 0.50 
OAK6 0.60 6DK6 0.50 6U4GT 0.65 2051 1.10 
6AL3 0.93 6DQ6B 0.70 

6D54 1.25 
6178A 0.40 
6V6GT 0.40 

2051 0.50 
2054 1.10 

6AL5 0.20 6EA8 0.60 6X4 0.35 2055 1.20 
6A255 0.35 6E117 0.50 6X5GT 0.40 2505 0.50 
6AM6 0.38 6EJ7 0.85 6X8 0.80 25L6GT 0.50 

TRANSISTORS 
25896 0.17 A0127 0.20 BD123 0.80 
25697 0.17 A0128 0.15 BD131 0.85 
2N698 0.80 AC132 0.35 BD132 0.85 
25705 0.70 AC153 0.20 BF115 0.20 
25706 0.10 AC154 0.15 BF167 0.18 
218708 0.15 AC157 0.20 BF173 0.20 
2N753 0.25 A0169 0.10 B1,179 0.80 
25929 0.22 AC176 0.25 BF180 0.85 
25930 0.25 AC187 0.80 8F181 0.26 
2N887 0.80 AC188 0.30 BF184 0.25 
251131 0.25 ACY17 0.275 BF185 0.20 
251133 0.25 ACY18 0.20 BF194 0.15 
251184 1.25 ACY19 0.25 BF195 0.16 
251301 0.40 ACY20 0.20 BF196 0.20 
251302 0.75 ACY21 0.20. BF197 0.20 
251304 0.25 ACY22 0.15 BF200 0.85 
251305 0.25 AD140 0.60 BFW87 0.25 
251.806 
251307 

0.26 
0.80 

AD149 
A12181 

0.60 
0.85 

BFW88 
BFW89 

0.88 
0.20 

251308 0.25 AD162 0.85 BFW91 0.20 
251309 0.80 ADZ11 1.25 BFX88 0.25 
251613 0.22 ADZ12 L25 BFY17 0.40 
351711 0.25 AF114 0.20 BFY19 , 0.60 
251756 0.75 AF115 0.20 BFY50 0.25 
252147 0.75 AF116 0.20 BFY51 0.20 
2N2160 0.86 AF117 0.20 BFY52 0.25 
252217 0.30 AF118 0.45 B6Y26 0.20 
252218 0.80 AF125 0.25 58527 0.20 
252219 0.85 AF127 0.20 138528 0.20 
252369A 0.20 AF1.80 0.85 B8Y65 0.20 
252477 0.85 AF181 0.85 BSY95A 0.15 
252646 0.60 AF186 0.40 OC16 0.50 
252905 0.85 AF239 0.40 0022 0.50 
252923 0.15 AFZ11 0.45 0023 0.60 
252924 0.15 ASY26 0.25 0024 0.60 
237.2926 0.125 ASY27 0.80 0025 0.85 
253053 0.25 ASY28 0.25 0026 0.25 
253054 0.60 A0Y29 0.30 0028 0.80 
253055 0.75 ASY54 0.25 0029 0.60 
253133 0.80 A8Z15 0.70 0030 0.75 
253134 0.80 A8Z16 0.70 0035 0.50 
253391 0.20 ASZ17 0.75 0036 0.60 
253392 0.15 A8Z18 0.75 0042 0.20 
253393 0.15 ASZ20 0.25 0044 0.20 
2373394 0.15 ASZ21 0.40 0045 0.15 
2N3395 0.20 50107 0.125 0070 0.10 
253402 0.15 BC108 0.125 0071 0.12 
253403 0.15 BC109 0.125 0072 0.25 
253404 0.85 230113 0.25 0073 0.30 
253414 0.20 BC118 0.80 0075 0.20 
253415 0.15 BC134 0.30 0076 0.20 
253416 0.25 BC147 0.175 0078 0.25 
253417 0.25 BC148 0.15 00780 0.20 
253702 0.12 BC149 0.15 0081 0.26 
2N3703 0.12 BC152 0.15. 0081D 0.15 
253704 
2N3707 

0.17 
0.16 BC175 0.20 00139 0 80 

253709 0.12 BC186 0.25 00140 0.85 
253710 0.12 BCY30 0.25 00141 0.60 
253819 0.85 BCY31 0.40 00170 0.26 
253906 0.20 230533 0.25 00171 0.25 
26702 0.50 BCY34 0.80 00200 0.80 
26746 0.25 BCY72 0.20 00201 0.60 
AC113 0.15 BCZ10 0.80 00202 0.65 
AC125 0.30 BCZ11 0.40 00203 0.40 
AC128 0.20 BD121 0.85 00204 0.40 

368 

First Quality Fully Guaranteed 

BRAND 

VALVES ELECTRONIC 
25Z4G 0.30 
25Z6GT 0.85 
3OÁ5 0.50 
30AE3 0.40 
3001 0 :30 
30015 0.80 
30017 0.90 
30018 0.80 
3055 0.85 
30FL1 0.75 
30FLI2 1.20 
3OFL14 0.85 
30L1 0.40 
30515 0.85 
30L17 0.80 
30512 0.80 
30519 0.85 
30PL1 0.75 
30PL13 0.93 
30PL14 0.90 
35 .33 0.55 
35A5 0.75 
35B5 0.65 
3505 0.50 
3505 0.75 
3556050.50 
35W4 0.35 
35Z3 0.70 
35Z4G 0.35 
35Z5GT 0.60 
50A5 0.75 
50B5 0.50 

5005 0.50 
50CD6G1.20 
50E55 0.80 
5oL8GT0.55 
85A2 0.50 
90A0 2.40 
90AV 2.50 
9001 0.65 
90CV 2.40 
807 0.50 
813 3.75 
866A 0.75 
5642 0.70 
5670 0.50 
6080 1.60 
6146 1.80 
6146B 2.50 
6360 1.25 
6939 2.25 
7199 0.80 
7360 2.00 
7586 1.25 
7895 1.25 
9002 0.40 
A2293 2.00 
AZ1 0.55 
AZ31 0.55 
CBL1 0.90 
CBL31 1.00 
CY31 0.85 
DAF96 0.45 
DF96 0.45 

DK96 0.50 
DK92 0.55 
DK96 0.60 
DL96 0.45 
DM70 0.55 
DM160 0.65 
DY51 0.50 
DY86 0.32 
DY87 0.88 
DY802 0.35 
E88CC 0.65 
51805 1.00 
EABC800.35 
EAF42 0.55 
EBC33 0.50 
EBC41 0.55 
EBC81 0.30 
EBF80 0.40 
EBF83 0.40 
EBF89 0.30 
EBL31 1-50 
EC53 0.50 
EC86 0.60 
5088 0.60 
EC90 0.33 
EC92 0.35 
5093 0.55 
ECC35 1.00 
ECC40 0.65 
ECC81 0.35 
ECC82 0.30 
ECC83 0.30 

ECC84 0.30 
ECC85 0.40 
ECC88 0.40 
ECC89 0.50 
ECC91 0.20 
E00189 0.85 
500807 1.25 
50E80 0.35 
50582 0.85 
50E86 0.65 
50E8041.65 
501142 0.75 
ECH81 0.30 
501183 0.45 
50584 0.45 
ECL80 0.45 
ECL81 0.50 
ECL82 0.35 
ECL83 0.70 
ECL84 0.55 
ECL85 0.55 
ECL86 0.40 
ECLL800 

2.00 
0.50 
0.65 
0.70 
0.25 
0.55 
0.35 
0.30 
0.28 

EF40 
EF41 
EF42 
EF80 
EF83 
EF85 
EF86 
EF89 

EF91 
5592 
EF95 
EF97 
EP98 
EF183 
EF184 
5E804 
EK90 
51,34 
EL36 
EL37 
EL41 
EL81 
EL83 
EL84 
EL85 
EL86 
EL90 
EL95 
51,821 
EL822 
ELL80 
E1134 
EM71 
EM80 
EM81 
&M83 
EM84 
53185 
53187 
5591 
EY51 
EY80 
EY81 
EY83 
EY86 
EY87 
EY88 
EZ40 
EZ41 
EZ80 
EZ81 
GT1C 
GY501 

SYNCHROSCOPE TYPE CI-5 

3 -in tube fitted with telescopic viewing hood, giving 
bright display in full daylight. Sensitivity 10mV /mm 
(narrow band) to 30mV /mm (wide band). 
Bandwidth 10 c /s -10 me /s. Triggered sweep pre -set at 
1.2. 540.30.100- 300. 1000 -3000 µsec per stroke. Free - 
running time base 20 c/s to 2000kc /s with built -in 
crystal calibrator providing timing marks at .05-.2-1-5 - 
c0 -100 µ sec. 
Amplitude calibrator directly calibrated in volts. 
Input attenuator 1.10 -100. 
Power supplies 127/230v AC. 

PRICE £89.00. Packing and carriage 1.50 

INTEGRATED CIRCUITS 
TAA263 Direct coupled 3 -stage amplifier up to 

600kc. Supply voltage 6.85 output 10mW 
T072 outline .. 0.75 

TAA293. Medium frequency amplifier up to 6001m. 
Supply voltage 6V. output 10mW T074 
outline .. 0.95 

TÁÁ320. MOST stage followed by a bi -polar stage 
Gate -to- source voltage O.14V. Power dis- 
sipation 200mW. TO18 outline 0.65 

TAA570. Four -stage limiter -amplifier with F.M. 
quadrator detector and remote D.C. volume 
control facility. Nominal supply voltage 
12V. TO74 outline 0.95 

TAD100. AM receiver circuit containing all 
active components (except output stage) 
required to build a complete receiver .. $1.95 

SL403D PLESSEY 3 -Watts Audio Amplifier $140 
SL432A PLESSEY, limiting I.F. Amplifier and 

F.M. discriminator .. .. .. .. 00.75 

OUR NEW 1971/1972 CATALOGUE I0 NOW READY 
AND AVAILABLE FREE OF CHARGE. PLEASE 
SEND QUARTO STAMPED AND ADDRESSED 
ENVELOPE FOR THIS VALUABLE SOURCE OF 
REFERENCE LISTING MANY THOUSAND TYPES 
OF VALVES, SEMICONDUCTORS, TUBES, ETC. 

0.88 0530 0.40 PF818 0.85 12201 0.85 
0.35 GZ31 0.35 PFL2000.85 01281 0.40 
0.35 GZ32 0.48 5533 0.35 12282 0.40 
0.65 GZ33 0.70 PL36 0.55 U301 0.40 
0.65 GZ34 0.60 PL81 0.50 0403 0.60 
0.80 1IABC800.45 PL82 0.45 U404 0.60 
0.35 HK90 0.40 PL83 0.45 0801 0.80 
1.25 KT66 2.20 PL84 0.40 UABC80 
0.80 N78 1.50 55302 0.85 0.40 
0.50 PABC800.40 PL504 0.80 UAF41 0.50 
0.50 PC86 0.60 PL508 0.90 UAF42 0.55 
1.60 5088 0.60 55509 1.10 UB41 0.60 
0.60 PC92 0.05 PL801 0.80 1713041 0.50 
0.56 PC97 0.50 PL802 0'95 UBCe1 0.40 
0.42 PC900 0.48 PM84 0.80 UBF80 0.40 
0.25 PABC800.40 PY31 0.30 UBF89 0.35 
0.43 PCC94 0.40 PY33 0.83 UBL1 0.80 
0.40 PCC85 0.40 PY80 0.40 UBL21 0.65 
0.38 PCC88 0.55 PY81 0.30 UC92 0.40 
0.85 PCC89 0.55 PY82 0.35 UCC85 0.40 
0.60 PC0189 0.55 PY83 0.38 110580 0.55 
1.80 PCC805 0.85 PY88 0.40 1101121 0.60 
0.75 PCC806 0.80 PY500 1.00 UCH42 0.70 
1.00 
0.80 

P0F80 0.30 
CF82 0.85 

PY800 0.40 
PY801 0.50 

ÚCrl81 0.40 
UCL81 0.80 

0.45 PCF84 0.80 PZ30 0.35 001,82 0.35 
0.60 PCF86 0.60 QQV02-6 UCL83 0.60 
0.50 PCF87 0.90 2.25 UFO 080 
0.35 PCF801 0.50 QQV03.10 ÚF11 0.50 
1.00 PCF802 0.50 1.25 Ú4 F 1 0.60 
0.70 PCF805 0.80 QQV03.20A ÚF42 0.60 
0.38 PCF806 0.70 5.25 ÚF43 0.80 
0.40 PCF808 0.85 QQVO6-40A ÚF80 0.85 
0.55 PCH2000.70 5.50 UF85 0.40 
0.40 PCL81 0.50 TT21 3.00 ÚF89 0.40 
0.55 PCL82 0.85 TT22 3.20 ÚL84 0.40 
0.40 PCL83 0.85 018/20 0.75 ÚM84 0.25 
0.48 PCL84 0.45 025 0.80 UY1N 0.50 
0.43 PCL85 0.40 026 0.80 UY11 1.00 
0.50 PCL88 0.45 U31 0.80 UY41 0.48 
0.50 PCL88 0.90 1237 2.10 ÚY82 0.50 
0.27 PCL800 0.88 U52 0.85 Ú 585 
0.29 PCL801. 0.75 L'76 0.85 W729 0.75 
3.00 PD500 1.30 078 0.35 Z759 3.00 
0.80 PF86 0.65 0191 0.75 780312 1.20 

MULTIMETERS 
WITH TAUT BAND SUSPENSION 
MOVEMENT 

TYPE U43I2 
Low sensitivity (667 ohms per 

volt), 1% accuracy DC and 1.5% 

AC. 9 DC current ranges 300µA 

to 6A. 8 AC current ranges (1.5mA 

to 6A). 9 AC /DC voltage ranges 

0.3 -900V. Resistance 0.2 -30K. 
£9.75 

TYPE U4813. High sensitivity 20 Kohms /volt DO and 
2 Kohms /volt AC. Accuracy 1.5% DC and 2.5% AC. 
8 DC current ranges 800A to U5A. 6 AC current rangea 
0.60mA to 1.5A. 9 AC and DC Voltage ranges 1.5 to 
500V. Resistance. ranges 1.5 -500 Kohms. £1050 

TYPE U434I MULTIMETER AND 
TRANSISTOR 
TESTER 
With taut band suspension move- 
ment. 
8 -DC voltage ranges 03 -900V 
6 -AC voltage ranges 1.5 -750V 
5 -DC current ranges 0.06 -600mA 
4 -AC current ranges 03 -300mA 
4- resistance ranges 0.5 -500 Kohms 
Transistor cut -off current 60µA max 
Transistor DC current gain 10 -350 
Sensitivity: 16700 0/V DC: 
3300 0/V AC PRICE £10.50 

TYPE U435 
With taut band suspension move- 
ment. 
Sensitivity 20 Kohms /volt DC and 
2 Kohms /volt AC. 
7 DC current ranges 50µA to 2.5A. 

5 AC current ranges 5mA to 2.5A 

7 AC /DC Voltage ranges 2.5 to 
1000V. 

3 Resistance ranges 0 -300 Rohms 

Capacity range 0.5µF. £9.00 

All instruments are supplied with steel carrying case 
and leads. 

No protection is incorporated.. As the movement can 
withstand overloads up to 100 times, only basic precautions 
should be taken to prevent damage through misuse ' 



In just 2 minutes,find out how 
you can qualify for promotion 
or a better job in Engineering . e 

That's how long it will take you to fill in the coupon below. Mail it 
to B.I.E.T. and we'll send you full details and a free book. B.I.E.T. 
has successfully trained thousands of men at home - equipped them 
for higher pay and better, more interesting jobs. We can do as much 
for YOU. A low -cost B.I.E.T. Home Study Course gets results 
fast - makes learning easier and something you look forward to. 
There are no books to buy and you can pay -as -you- learn. 

If you'd like to know how just a few hours a week of your spare 
time, doing something constructive and enjoyable, could put you 
out in front, post the coupon today. No obligation. 

WHICH SUBJECT WOULD INTEREST YOU? 
Mechanical 
A.M.S.E. (Mech.) 
InSt. of Engineers 
Mechanical Eng. 
Maintenance Eng. 
Welding 
General Diesel Eng. 
Sheet Métal Work 
Eng. Inspection 
Eng. Metallurgy 
C. & G. Eng. Crafts 
C. & G. Fabrication 

Draughtsmanship 
A.M.I.E.D. 
Gen. Draughtsmanship 
Die & Press Tools 
Elec. Draughtsmanship 
Jig & Tool Design 
Design of Elec. Machines 
Technical Drawing 
Building 

Electrical & Electronic 
A.M.S.E. (Elec.) 
C. & G. Elec. Eng. 
General Elec. Eng. 
Installations & Wiring 
Electrical Maths. 
Electrical Science 
Computer Electronics 
Electronic Eng. 

Radio& Telecomms. 
C. & G. Telecomms. 
C. & G. Radio Servicing 
Radio Amdteurs' Exam. 
Radio Operators' Cert. 
Radio & TV Engineering 
Radio Servicing 
Practical Television 
TV Servicing 
Colour TV 
Practical Radio & 

Electronics (with kit) 

Auto & Aero 
A.M.I.M.I. 
MAAIIMI Diploma 
C. & G. Auto Eng. 
General Auto Eng. 
Motor Mechanics 
A.R.B. Certs. 
Gen. Acre Eng. 

'Management & 
Production 

Computer Programming 
Inst. of Marketing 
A.C.W.A. 
Works Management 
Work Study 
Production Eng. 
Storekeeping 
Estimating 
Personnel Management 
Quality Control 
Electronic Data 

Processing 
Numerical Control 
Planning Engineering 
Materials Handling 
Operational Research 
Metrication 

Constructional 
A.M.S.E. (Civ.) 
C. & G. Structural 
Road Engineering 
Civil Engineering 
Building 
Air Conditioning 
Heating & Ventilating 
Carpentry & Joinery 
Clerk of Works 
Building Drawing 
Surveying 
Painting and 

Decorating. 
Architecture 
Builders' Quantities 

General 
C.E.I. 
Petroleum Tech. 
Practical Maths. 
Refrigerator 

. Servicing. 
Rubber Technology 
Sales Engineer 
Timber Trade 
Farm Science 
Agricultural Eng. 
General Plastics 

General Certificate 
of Education 

Choose from 42 
'0' and 'A' Level 
subjects including: 
English 
Chemistry 
General Science 
Geology 
Physics 
Mathematics 
Technical Drawing 
French 
German 
Russian 
Spanish 
Biology 

and its 
associated schools 
have recorded well 
over 10,000 G.C.E. 
successes at 'O' and 
'A' level. 
WE COVER A WIDE 
RANGE OF TECHNICAL 
AND PROFESSIONAL 
EXAMINATIONS. 

Over 3,000 of our Students 
have obtained City & Guilds 
Certificates. Thousands of 
other exam successes. 

(Write if you prefer not to cut this page) 

BIET 

THEY DID IT- 
SO COULD YOU 
"My income has almost trebled ... my 
life is fuller and happier." - Case History 
G/321. - 
"In addition to having my salary doubled, 
my future is assured." - Case History 
H/493. 
"Completing your Course meant going 
from a job I detested to a job I love." - 
Case History B/461. 

FIND OUT FOR YOURSELF 
These letters - and there are many more 
on file at Aldermaston Court - speak of 
the rewards that come to the man who 
has given himself the specialised know - 
how employers seek. There's no surer 
way of getting ahead or of opening up 
new opportunities for yourself. It will 
cost you a stamp to find out how we 
can help you. 

free/ 
Why not do the thing that really interests you? 
Without losing a day's pay, you could quietly 
turn yourself into something of an expert. 
Complete the coupon (or write if you prefer 
not to cut the page). We'll send you full 
details and a FREE illustrated book. No 
obligation and nobody will call on you .. but 
it could be the best thing you ever did. 

BRITISH INSTITUTE Of 

ENGINEERING TECHNOLOGY 

Dept B2, Aldermaston 
Court, Reading RG7 4PF. 

POST THIS COUPON TODAY 
_NI BM__.I1111 I.- MI 1 
To: B.I.E.T., Dept B2, Aldermaston Court, Reading RG7 4PF. 
Please send me book and details of your Courses in 

I Name 1 
BLOCK CAPITALS PLEASE 

Address 

Subj. of interest AGE 
Accredited by C.A.0 O. 

B.I.E T IN ASSOCIATION WITH THE SCHOOL OF CAREERS -ALDERMASTON COURT, BERKSHIRE 

Published approximately on the 7th of each month by IPC Magazines Limited, Fleetway House, Farringdon Street, London, E.C.4. Tel: 01 -634 4444. Printed in England by Index Printers, 
Dunstable, Beds. Sole Agents for Australia and New Zealartd- Gordon and Gotch (A /sia) Ltd.; South Africa- Central News Agency Ltd.; Rhodesia and Zambia -Kingston Ltd.; East 
Africa -Stationery and Office Supplies Ltd. Subscription rate (including postage); For one, year to any part of the world £2.61. 

PRACTICAL WIRELESS is sold subject to the following conditions, namely, that it shall not, without the written consent of the Publishers first given, be lent, resold, hired out or 
otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent, resold or hired out or otherwise disposed of in a muti- 
lated condition or any unauthorised cover by way of Trade, or affixed to as part of any publication or advertising, literary or pictorial matter whatsoever. 



HENRY'S RADIO LIMITED 
ENGLAND'S LEAD /NG ELECTRONIC CENTRES 

HENRYS RADIO 

HI-F1 ' ELECTRONIC }COMPONENTS ; :TEST Pk DISCOTHEQUE LIGHTING MAIL ORDER 

THE D TEXAN 
20 + 20 WATT INTEGRATED 
I.C. STEREO AMPLIFIER 

* FREE TEAK CABINET plie= k;t-z 

(As featured in "Practical Wireless" 
May to August 1972) 

á 
1 . 

FEATURES. New slim design with 6 - IC's, IC 
Sockets, 10 silicon transistors, 4 rectifiers, 2 zeners. 
special Gardeners low field slim line transformer. 
Fibre glass PC panel. Complete chassis work. 
HIGH QUALITY & STABILITY ARE PREDOMINATE FEATIJRES 
-DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE, 
RELIABILITY AND EASE OF CONSTRUCTION. 
FACILITIES. On/off switch - indicator, headphone socket, 
separate treble, bass, volume and balance controls, scratch and 
rumble filters, mono /stereo switch, Input selector; Mag. R.U. 
Radio Tuner, Aux. Can be, altered for Mic., Tape, Tape -head, etc 
(Parts list Ref. 20 on request). 

SPECIAL 
KIT PRICE ''r DESIGN 

£28 50 P $t P SILVER TRIM pTji Overall chassis size 45p 14} "x6 "x2"high 
COMPLETE WITH FREE TEAK CABINET 
Designer approved kits only available from Henry's 

LOW COST HI -FI SPEAKERS 
E.M.I. Size 13;" x 8; ". Large Ceramic Magnet. 
TYPE 150 6 watt, 3, 8 or 15 

ohms £2.20. Post 22p. 
TYPE 150 TC Twin cone ver- 

sion £2.75. Post 22p. 
TYPE 450 lO watt with twin 

tweeters and crossover. 3, 8 
or IS ohms. £3.85. Post 25p. 

TYPE 35020 watt with tweeter 
and crossover. 8 and 15 ohms. 
17.70: Post 28p. 

POLISHED CABINETS 150, 150TC 450 £4.60. Post 30p. 

size 7" 
04.85, Post ï 5p. All 

NEW MW /LW 
TUNER to BUILD 
M L -3 

Uses Mullard Module. Slow 
motion tuning. Built in 

bat ery. Ferrite aerial. Overall 
x 21" x 3{'. TOTAL COST TO BUILD 
parts sold separately. Leaflet No. 6 

"BAN DSPREAD" PORTABLE TO BUILD 
Printed circuit all transistor design 
using Mollard RF/IF Module. Medium 
and Long Wave bands plus Medium 
Wave Bandspread for extra selectivity. 
Also slow motion geared tuning, 600 
mW push -pull output, fibre glass PVC 
covered cabinet, car aerial. Attractive 
appearance and performance. 
TOTAL COST TO BUILD £7.98, 

p.p. 32o. (Battery 22p). All parts sold separately - Leaflet No. 2 
7T' MEDIUM AND LONG WAVE PORTABLE (as previously 
advertised) L6.98, p.p. 35p from stock -Leaflet No. I. 

CATALOGUE 
Fully detailed and iïlus- 
trated covering every 
aspect of Electronics - 
plus data, circuits and 
information. 10,000 Stock 
lines at Special Low Prices 
and Fully Guaranteed, 

PRICE 55P Paid 

'(40p FOR CALLERS) 

PLUS ! FIVE 
I O p 

v44, VOUCHERS 
Send to this address -HENRY'S RADIO LTD. (Dept ÏW) 
3 ALBEMARLE WAY, LONDON, E.C.I. -for catalogue by 
post only. All other mail and callers to " 303" see below 

TEST EQUIPMENT 
SE250B Pocket Pencil Signal Injector LI .90 
5E500 Pocket Pencil Signal Tracer LI .50 
TE15 Grid Dip Meter 440 KHz -280 mHz 

L 13.45 
500 30 KIVolt Multimeter E9.25 

With leather case £10.50 
200H 20K /Volt Multimeter £4.20 

With case f4 -95 
AF105 50K/Volt Multimeter £8.50. With case £9.50 
U4341 AC /DC Multimeter with transistor tester with steel 

case £10.50 
TE2OD RF Generator 12OKHz- 500MHz £15.95. Carr. 35p 
TE22D Audio Generator 20Hz- 200KHz E17.50. Carr. 35p 
TO3 3" Scope lfHz -I =MHz £39.00. Carr. 50p 
CI -5 3' Pulse Scope IOHz -10mHz £39.00. Carr. 50p 
TE65 Valve Voltmeter 28, ranges £150. Carr. 40p 

PA- Disco- Lighting /0.6..6 
UK's Largest Range-Write .e:,(. - 6 phone or call in. Details and 
demonstrations on request. 
D130L 3 Channel sound to light unit, 3kw £250 
DJ4OL 3 Channel Mic (Built in) to light, 3kw £3750 
DI7OS 70 watt Disco amp/mixer E49-75 
DISCOAMP 100 watt Disco amp /mixer £6750 
DJ105S 30 watt Disco amp /mixer L31.00 
Anti- Feedback Quality Mic. E11 50 
SOL 12' 50 watt 8 ohm Full range speaker £1295 
DECKS. Use MP60 or SP25/3 see above 
Matching cartridge SCSM L2-62 
FIBRE OPTICS, LIGHTING EFFECTS, PROJECTORS, SPOTS, 
DIMMERS, MIXERS. Everything for PA- Disco -Lighting. 
FREE Stock List Ref. No. 18. 

BUILD THIS VHF FM TUNER 
5 TRANSISTORS 300 kc/s BAND- 
WIDTH, PRINTED CIRCUIT, HIGH 
FIDELITY REPRODUCTION. MONO 
AND STEREO 
A popular VHF FM Tuner for quality 
and reception of mono and stereo. 
There is no doubt about it -VHF FM 
gives the REAL sound. All parts sold 
separately. Free Leaflet No. 3 & 7. 
TOTAL £6.97, p.p. 20p. Decoder Kit £5.97. 
Tuning meter unit £175 
Mains unit (optional) Model PS900 £247. Post 20p 
Mains unit for Tuner and Decbder'PS 1200 £2.62. Post 20p 

RECORD DECKS 
SP25/3f10-75 HT70 115-00 
MP60 E10-40 MP6I0 E14.15 
AP76 £1895 GL72 £22ß5 
WITH PLINTH/COVER 
(Post 70p) 
MP60 £17.20 TD150AB 
HT70 £260 £41 -45 
HL(GL75) PLI2AC 

£3525 £3525 
MP610£20.35 BD2 £32.25 
CART/PLINTH/COVER 
(Post 70p) 
(HL) AP76/G800/PC £29.95 
(HL) SP25-3/GBOOH/PC 

£18 95 
1-1T70/G800/PC E27.00 
(HL) 2025TC/9TAHCD/PC 

E13.50 
MP60/SCSMD/PC £17.25 
(HL) GL75/G800E/PC E44.15 
(HL) GL72/800/PC £35.50 

SINCLAIR PROJECT 60 MC"ULES 
-SAVE POUNDS! 
Z30 £3.57; Z50 £437 
STEREO 60 PZ5 13.97 

17.97; PZ8 £4.77 
PZ6 16.37; 
Transformer for PZ8 £2.95 

Active Filter Unit f4.45 
Stereo FM Tuner E16.95 

IC12 £1'80; Q16's 115 pr. 
Post etc. 20p per item 

ULTRASONIC 
TRANSDUCERS 

Operate at 40kc /s up to 100 
yds. Ideal remote switching 
and signalling. Complete with 
data and circuits. 
PRICE PER PAIR £5.90. 
Post IOp. 

TEXAS PUBLICATIONS 
1 -100 watt Amplifiers and 
Preamplifier. 77 pages, Lay- 
outs and data LI ß5. 700 -page 
IC Data Book (No. 2) all 
TTL IC's. 60p. 420 -page 
Transistor Data (No. 3) 60p. 
340 -page Transistor Data 
(No. 4) 60p. (Post, etc, 
20p each). 

POWER INTEGRATED 
CIRCUITS 

Plessey SL403D -3 watt with 
8 -page data, layouts and 
circuits EI50. P.C. Board 
60p. Heat Sink 14p. 
Sinclair IC12 --6 - -watt with 
data and circuits LI .80. 
TH90I3P -20 watt Power 
Amp Module E4.57. 
TH9014P -IC Preamplifier 
LI .50. 
Data /Circuits for above No. 
42 IOp. 

7 SEG & NIXIE TUBES 
(Post 15p per I to 6) 

XN3, XN13, GN6 0 -9 side 
view with data, 85p. 
GNP -7, GNP -8 0 -9 side view 
with decimal paints and data, 
95p. 
3015F 7 seg £2 each. ET p . 

4 with data. 
12 and 24 hour clock circuits 
for above Ref, No. 31 15p. 

Miniature Amplifier 
5 transistor. 300mW o /p. 
Fitted volume and sensitivity 
control 
9 volt operated. LI .75 each 
P/P 150. 

Quality Slider Controls 
60mm stroke singles and 
ganged. Complete with knobs. 
5K, IOK, 25K, IOOK, 500K. 
I meg, Log and Lin. 45p each, 
10K, 25K, 50K IOOK, Log 
and Lin ganged. 75p each. 

Hi -Fi & Tape Equipment 
Acknowledged 

as U.K:s 
Largest 
Stockists 
with Lowest 
Prices Plus 
12 months 
Guarantee. 
Write or 
call for 
FREE 
12 page lists 
(Ref. 16/17) 

PACKAGE DEALS 
Post 25p 

2xZ30, Stereo 60, PZ5 El 5.95 
2xZ30, Stereo 60, PZ6 L18-00 
2xZ50; Stereo 60, PZ8 £2025 
Transformer for PZ8 L2-95 
NEW PROJECT 605 KIT 

£1995 

MORE OF EVERYTHING AT LOW PR CES ALWAYS AT HENRY'S 
All the parts you need plus Data and Circuits - Get a Catalogue - it's all in there! 

Transistors - IC's - 
Rectifiers - SCR'S - 
Triacs, etc. 
NEW FREE LISTS 
Ref. No. 36 on request. 

Electronic Components, 
Audio and Test Gear Centíe 
404 /406 EDGWARE RDA 
LONDON, W.2. 
Tel: 01- 402 8381 /8382 

'3O9.'354", "356:", 

High Fidelity & Tape 
Equipment Centre 
354/356 EDGWARE RD., 
LONDON, W.2. 
Tel: 01 -402 4736/5854 

"404 " & -406" OPEN SIX FULL 

Disco- PA- Lighting Mail Order, lndusirial Sales. 
Equipment Centre and Special Bargain Shop 
309 EDGWARE ROAD, 303 EDGWARE ROAD, 
LONDON, W.2. '. LONDON, W.2. 
Tel: 0'1-7216963 Tel : 01- 7231008/1009 

DAYS A WEEK 9am to 6pm MONDAY TO SATURDAY 


