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BROADWAY ELECTRONICS 
92 MITCHAM ROAD, TOOTING BROADWAY. 

LONDON S.W.I7 01.672 3984 
(Nr. Tooting Broadway Underground Station) 

(Closed all Wednesday) 

THE SHELLEY 
Size 21 x II x 64in. 

An extremely elegant speaker system 
made of 12mm. chipboard covered with 
black leathercloth with mottled Vynair 
front. This unique system uses three ex- 
TV speakers. Carefully matched and 
tested. Will handle 10 watts and will 
match 8 ohms impedance, if preferred 
the speakers can be wired in series parallel 
to match 3 ohms impedance. A real bargain 
at ES. 15 plus 70p.P. & P. MATCHING 
TRANSFORMER for IS ohms 87p post free. 
British Isles. Send for Hi-Fi & Electronic 
Catalogue 7p. each. 
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CARTRIDGES -Stereo 
Sonotone 9TA H/C Diamond E2(40. Rosette 5105 Medium Output 
El -40. S106 High Output El 40. Acos GP93/I Sapphire, L1.90. 
GP94 I Sapphire, E2. TA700 equivalent to B.S.R. SXIM, El -75. 
Japanese equivalent to B.S.R. TC8s, E1 .75. P. & P. 7np on each. 

FARRA - CARTRIDGES- 
Mono 
GP.91 Stereo Compatible 
El .25. Acos GP67/2 will 
replace Collaro and Garrard 
Mono cartridges, 95np. T.T.C. 
Crystal High Gain, 75np. 
B.S.R. TC8H Jap. equivalent 
E125. P. & P. 7np. 

DAY 
c-" x II 
Covered n 

x ri 
White, Green or 
Black rexine or 
Teak cloth with 
Silver' coloured 
metalfronc3ohm 
ex. tv speaker. 
E2-90 P & P 25p 
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ELF 
An extension speaker of quality; 9 x 53 x 34in. 

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 El 923. 
Post and packing. 373p. 

SPEAKER MATCHING 
TRANSFORMERS 3, 7, 15 ohms, 
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 6ft. cord and standard stereo plug. 
Only E2574. P. & P. 274p. Ar 

STEREO HEADPHONE JUNCTION BOX 
Simple unit connects direct to amplifier and 
speakers to give attenuated headphone output 
has 3 position switch to give headphones only, 
speakers only, speakers and headphones. 
Only El .50. P. & P. 13p. 

VYNAIR 
Widths from 50 
to 54in., 75np 
yd. off roll. P. & 
P. IOnp, 4 yard 
40np P. & P. 
IOnp. Send 5np 
stamps for 
samples. 

P. & P. 571 
Makes all 
and quality. 
in series 
net recon,, 
Stereo. 
ante 9 
leathercloth. 
Keyhole 
necting 
transformers 
impedance 
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RECORD P LAYERS 
TENSION 

SPEAKERS 

to volume 
3 speakers 

with hi-fi mag- 
for Mono or 

8 watts. 'roped- 
Available in black 

234" x 51" x 54". 
wall mounting. Twin 

12yds., 35p min. 
required for other 

post free. 
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forfast,easy 
reliable soldering 
Ersin Multicore Solder contains b cores 
of non -corrosive flux, instantly cleaning 
heavily oxidised surfaces. No extra flux 

'is requu cd. . 

IDEAL FOR HOME 
CONSTRUCTORS 

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

EASY -TO -USE 
DISPENSERS 

Size 5 

(Savbit) 18swg, 
18p (illustrated) 

Size 19A 
(60/40 alloy) 
18swg. 18p 

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&6BAspanner ends, 
ground cutting edges Price 32p. 
Also available, NEW de luxe Model 8. Price 58p. 

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

SOUND BARGAINS 

BATTERY 

INDICATOR 

GIANT POWER WAVEBAND 

COMMUNICATIONS RECEIVER 

WITH 3 in 1 AC/DC POWER SUPPLY SYSTEM 

MAINS/BATTERY plus IIUILT-IN BATTERY BOOSTER 

£10.50 VHF.gHp ppBE1G P. & P. 

Al SEPVIGE ES 55 THIS NEW 197E RADIO. No lean than 
,NEatNEH 3 VHF BANDS. Picks up Aircraft 

Transmission, Pop Pirates. Taste, 
Ambulances, Local Radio, Continental and 
all BBC, VHF Stations pine luoinating 

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

WRATHERBAND. Frequency ranges: MW540.1600 EHZ, FM88. 
108 MHZ,Airbaad 108.145 MHZ, VHF 145-175MHZ, 23 semi -conductors - 
12 transistors 11 diodes and thermletors. Automatic frequency control 
elope irritating station drift. Built-in adjustable 8-3ection 31' telescopic 

aerial. Rune off mains AC 230/250 volts or off 4 U2 batteries, or nee re -chargeable 
nickel alkali cell. Finished in strong leather grained case with carrying handle. 
Approx. sine 101' x 6"' x 31" Written gurantee. Special magnetic ear -piece for 

personal intoning, dry batteries FREE. HIIRRYI Limited 
OUR E2Ó,95. quantity only from Marktyme. Money back guarantee. 

PRICE Tune into the world with this amazing com- 
+ SOP P. & P. mnnleations receiver. A truly exceptional unit in 

performance and looks -leatherette with etainleee 
steel trim. Looks good anywhere. Uee either an a 
portable with standard batteries or plug it directly 

'rite 220-240 volt domestic mains eupply. 
14 Traneleton; 9 diode.; 1 thermieter. 
Internal ferrite rod antenna plus tele- 

scopic aerial. Separate tone, volume 
and tuning control. with push- 
button selectors for the 8 WAVE- 
BANDS. Complete with HI-FI 
earphone for peraonai listening. 

Frequency ranges: Long wave 150- 
350Eca. Medium 353-18051Cce. Marine 

1 6-4.551ee. Short Wave 12-24Mce. FM/VHF 
88-108Mce. Aircraft 108-135Mce. PUBLIC 

SERVICE BANDS 135-174Mce. Fully guaranteed. 
N.B. The Ministry of Pout & Telecommunications has pointed out that a licence 
(no generally available to the public) is required for reception of transmission 
by Fire Brigade. Aircraft. Shipping, etc. 

r r y (DEPT. PW4 I, 878 EDGWARE ROAD, 
LONDON, W.8 Tel. 01-788 0094. 
Caller. welcome Monday to Saturday 9 a.m. 
to 6 p.m. 
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HOME RADIO (Components) Ltd. 

Dept. PW, 234-240 London Road, 

Mitcham CR4 3HD. 01-648 8422 

ME 

PAD a+ 
HpMI 

0ea When you think 
el of COMPONENTS 

think of HOME RADIO e1rT` 

POST THIS 
COUPON 
with your 
cheque or 
postal o rde r 
for 70p 

r 

Some things in life are just about inseparable-eggs and bacon, sausage and mash, Tweedle 

Dum and Tweedle Dee! Think of one and you think of the other. That's how thousands of radio 

and electronic enthusiasts think of Components and Home Radio Ltd. When they need the first 

they automatically contact the second. They simply flip through their Home Radio Catalogue, 

locate the items they need and telephone or post their order. 

If you have not yet experienced the simplicity and satisfaction of linking Components and Home 

Radio, why not make a start now? First of all you'll need the catalogue ... in its 315 pages are 

listed more than 8,000 components. over 1,500 of them illustrated. Every copy contains 10 vouchers, 

each worth 5p when used as instructed. 

The catalogue costs 70p including postage and packing. Drop us a line or use coupon below. 

It would help us considerably if we 
knew whether this was your first Home 
Radio Components Catalogue. If it is, 

please place a tick in the box. - to-M-toM-toto1 
1 This is my fir st H.R. Components Catalogue V 

Name _rA(a A 1 

Address_ P30 Ui`%I Ec,ALE \i1F- 

Q.Y-c,c_.0, 
HOME RADIO (Components) LTD. 

1 Dept. P W 234-240 London Road, Mitcham CR4 3HD 

` -----------J 

Please use 
block 

capitals 

24 -hour 
Phone 
Service. 
Ring 
01-648 8422 

Ask for 
details of 
our Credit 
Account 
Service. 

The price of 70p applies only to catalogues purchased 
by customers in the U.K. and to BFPO addresses. 
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Fat spark even at maximum 

Hot Ignition. 
revs. 
No breaker bounce giving 
long life. 
Easier cold starting - 
no voltage drop. 
Longer battery life. 
Smoother running. 
Ignition stays in tune over long 
periods. 
Lower petrol consumption. 
Longer plug life with less 
adjustment. 
£7.75 complete. 
Same day despatch by 

The BATTERIES Tha 

Won't Let You Down 

RECHARGEABLE 
Mallory Cells 
in U2, U11 and 
Penlite U7 sizes, 
Kestral Battery 4 

Charging Unit 
Uses : 

Tape recorders, Portable 
radio and TV, Radio controlled model 
aircraft and boats. Cine cameras, Flashguns, 
Cordless shavers and other battery appliance 

Whenever you must have 
utterly dependable battery 
power-then these new 
Alkaline -Manganese re- 
chargeable cells will pro- 
vide it. The cells can be 
recharged many times, a 
simple job with the Kestrel 
Charging Unit which has 
been specially designed for 
these new type batte les. 

KESTREL 

&SktNeibs h 

370 

Send to: 
275 WEST END L 
LONDON. N.W 
01.794 Ntt 

PRICES 
Batterien 2 
equiv. £1. 8 

Penate U 
equiv. 50p 

U11 equiv 
£1.03 

Charging 
unit £3 - 

with one 
battery 
holder 

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. 
:N3055 Silicon NPN 30p each 4 for £t 
2N3054 Silicon 20p each 3 for 50p 
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 

0.11 Encapsulated bridge rectifier (itt 
usd 3 3mdh) 100 PIV 2 amps 

- 50p each 

Transistor F.M. Stereo Multiplex 
Decoder. Size: 5,= x 2-1 x 14. As used 
in well known British stereo units 
with circuit £3:75 

SURPLECTRONICS 
216 LEAGRAVE ROAD, 

LUTON, LU3 1JD, BEDS. 

A complete set of parts to enable 
the do-it-yourself man to build 
the Electronic Ignition as described 
in Practical Wireless June -July 1972. 
Fully approved by the Author 
Mr. D.G. Fripp. 
Reprints of the two part feature are 
available at 10 pence each 
or 20 pence for the two. 
Everything supplied except 
nuts -n -bolts, solder and connecting wire. 
State + or - earth and send 
cheque or PO for £7.75 including 
p & p to Jermyn Industries, 
Vestry Estate, Sevenoaks, Kent. 

plete 

LOUDSPEAKER 

BARGAINS 
Fan- Pop 100 Watt 18' 8/15 ohm 
Fane Pop 60 Watt 15" 8/15 ohm 
Fane Pop 50 Watt 12"8/15 ohm 
Fan( Pop 15 12" 10 watts 
Fan Pop 25/2 12" 25 watts 
Ba r Group 25 12" 25 watt 3, 8 or 15 ohm 
EM 13 x 8, 3, 8 or 15 ohms 
EM 13 x 8 with tweeter 3, 8 or 15 ohms 
EM 13 x 8 twin tweeter 3, 8 or 15 ohms 
Ce -stion 8" 15 ohm 
Ce -stion PS8 for Unites 
Ri and Allan 8" 3. 8 or 15 ohm 
Fa - 8" dual cone 8 ohm 8193 
Fa :8078"10 watt ohm 
Ela 59RM109 9" x 5" 15 ohm 
Ela 6f" dual cone 8 ohm cer. magnet 
El - 59RM1149"x5" 8 ohm 
Ph lips Hl -Fi 20 watt type EL7032 dual 

12"35-1700Hz 
El. 8"x5"3 or8ohm 
Go dmans 8P, 8 or 15 ohm 
Go. dmans 10 P, 8 or 15 ohm 
Go dmans 12 P, 8 or 15 ohm 
Go dmans 15 P, 8 or 15 ohm 
Go . dmans 18 P 8 or 15 ohms 
Ric and Allan 12" 3 or 15 ohm 
2",'f"or3"80 ohm 
7" 4"3 orb ohm 
8" 5"3 or b ohm 
10"x6" 3,8 or 15 ohm 

£19.50 
£1115 
£9-25 
E4 00 
£5 40 
£575 
£2-00 
£2 50 
£3s0 
£205 
£235 
£235 
£2-75 
£3-S0 
£270 
£225 
£2-70 

cone 
DV 50 
E1-00 
£475 
£525 

£10-S0 
£1700 
£27 S0 
E250 

O5 
£150 
£1-S0 
£200 

E with orders over £6-"Hi-Fi Loudspeaker 
losures" book. 

All units guaranteed new and perfect. 
rompt despatch p. & p. 25p per speaker. 

WILMSLOW 
AUDIO, M. O. Dept. 
10 Swan St., Wilmslow, 

Cheshire, SK9 1HF 
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Garrard Record 
Players 
SP25 Mk. Ill 
Deck Only 
4 speed 
Automatic Single Player 

Lasky's price £11.50 
G d SL95B Deck ... ... £35.00 

Add £9.00 for Garrard Base & Cover. C & P LI .50 
Garrard AP76 deck only ... ... ... £23.00 
Garrard 40B deck only ... ... £9.50 

complete with stereo cartridge ... LII 50 
Garrard SL55B deck only ... ... £9.00 
Garrard 2025TC deck only ... .. 

complete with KS40A stereo ceramic 
cartridge... £7.95 

Garrard ZERO 100 Automatic ... £47.50 
C & P £1. 50 

Garrard ZERO IOOS Single Player £43.50 
C & PLI50 

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

Price together ... ... ... 
WBI Plinth ... ... ... 
SPCI cover ... ... ... 

Price together 

SP 25 Package 
SP25 Mk. Ill Single player ... 
AD76K stereo magnetic cartridge 
Lasky's teach plinth & cover ... 

L545 
£425 
£8 70 
£370 
£3 60 
L650 

List £15.85 
List £4-35 
List £4.75 

Total List Price ... £24.95 

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

f20S0 
£2926 
£8.59 
£595 

Total List Price ... ... £43 80 

Package Price í3500 
CARRIAGE -all units 
DECK ONLY 50p. PLINTH & COVER ONLY 25p. 
DECK WITH PLINTH AND COVER 75p. 

FANTAVOX *Iryç l 
X4í' ]N RADIO 

WII700 
MW/LW 
Two waveband 
all transistor car radio that covers full Medium and 
Long wavebands with slide switch wave change. 
Large easy to grip controls. Illuminated dial with 
"easy to read" scale. Externally adlustable aerial 
trimmer. Powerful output through either one or 
two speakers. Operates on 12 volt D.C. Negative or 
positive earth. Standard size 64in (W) x 41in (D) x 

_in (H). Black with chrome trim. Complete with 
speaker, baffle, leads, mounting brackets. 
LASKY'S ONLY £7.50 c & P 25p 
PRICE 

NEW DIGITAL CLOCK 
NOW WITH ^1 
ILLUMINATED DIAL 
EXCLUSIVELY 
FROM LASKY'S 
The clock measures 
5{We 24Hx3inD 
(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 12 -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 QUOTES LASKY'S f6 75 25 PP FOR UANTITIES PRICE Las 's R.aciio Z imitecl_ 

8.ornhcs 
Ira. Nome of High fdel,ty 

207 EDGWARE ROAD. LONDON. W.2 Tel. 01723 3271 42.45 TOTTENHAM CT. RD.. LONDON. W.1 Tel: 01-5802573 
.-6p m. Mondoylo Solv.doy 

33 TOTTENHAM CT. RD., LONDON, W.1 Tel: 01-635 2605 °°°'°°d°9 9° r° 

Open all doy.9 o m.-6 p.m. Monday to Saturday NEW CITY BRANCH.NOW OPEN 
152/3. FLEET STREET. LONDON. E.C.4'Tel: 01353 2833 109 FLEET STREET. LONDON. E.C.4 Tel: 01-353 5812 

Open oll day Thursday, eorly closing I p.m. Saturday Open oll day Thursdoy.aaly. dosmgl.p.m Solwdoy 

ALL MAIL ORDERS AND CORRESPONDENCE TC. 3-15 CAVELI ST.. TOWER HAMLETS, LONDON. E.1 Tel.: 01-790 4821 

SINCLAIR PHASE LOCK LOOP 
STEREO FM TUNER 
Indiodes, res edricap 
diodes, printed cir 
cu t, 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 I}' x 3f'. 
LIST PRICE LASKY'S £ 16.95 25&&P 

£25.00 PRICE 
P25 power supply £4.15 extra. 

EAGLE AM/FM POCKET TRAN- 
SISTOR RADIO 
This super compact two -band 
radio ORIGINALLY COST 
L9.BI1 The ideal pocket set for 
all ages. Receives all Med. wave 
and FM stations (local news, etc.) 
-separate tuning scales. Grey/ 
chrome trim cabinet with carry 
strap. Excellent tone. Uses single 
PF3 type battery. Telescopic FM 
aerial. Size: 4# x 24 x I}in. comp. 
with battery and ear -piece. 
LIST PRICE LASKY'S í4.75 
£9.81 PRICE 

C&P 
15p 

LASKY'S NEW LOW NOISE 
CASSETTES FROM THE USA 
Type Single 5 10 15 

CEO 28p £1.37 £2.70 £3.99 
C90 38p £1.86 £3.67 £5.42 
C120 48p £2.35 £4.63 £6.84 
Each cassette individually boxed in Philips, type 
plastic library. 
C & P: each 7p, 5-25p, 10-40p, 20-68p. 

Leak Speaker "Scoop" 
Leak 150 Speakers 
List price C49-00 per pair 
Lasky's 
Price 

Leak 250 Speakers 
List price C63.00 per pair 
Lasky's 
Price 
Leak 600 Speakers 
List price L99.00 per pair 
Lasky's 

f38.95 

£48.95 

Price £68.75 

C&P 
£2.00 

C & P 

£2.00 

C&P 
FREE 

LEAK BARGAINS 
STEREO 30 PLUS amplifier (cased) 

List Price PRICE £45.00 C & P 

£62.50 LI.00 

STEREO 70 amplifier (cased) 

List Price LASKY'S £55.00 C & P 

£7500 PRICE LI.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 £2.50 C & P 

E7.37 PRICE 35r' 

Teak double case for 30 or 70 and stereofetic 
tuner. 
List Price LASKY'S 
110.37 PRICE 

£495 35p P 

LEAK 
TRUSPEED 

2 speed belt drive turn- 
table comp. with plinth. 
cover and SHURE cart- 
ridge. 
LIST PRICE £6950 

LASKY'S 
PRICE (47.50 £150 

RADIO BARGAINS 
Nordmende Galaxy 4000 
AMJFMILWISW Battery/Mains Portable Radio 

Both these sets offer fantastic quality and almost 
unbelievable value! Each superbly finished in teak 

black and chrome. Covers medium, long and FM 

waves plus 3 band spread short wave ranges. 
Fitted with slider volume and tone controls. 
Size: 134 x 74 x Sin. Power?- arteries/Mains 
2201240, 50/60Hz. 

ORIGINAL 
LIST PRICE 
£49.50 

LASKY'S 
PRICE 

BSR TAPE DECK £39.50 
SCOOP C8, P 25. 

Nordmende 
Galaxy 6000 

BSR TD2 
FANTASTIC VALUE, ONLY Lasky's can offer 
you a tape deck at such an amazing price. 
The BSR TD2 tape deck operates by a simple 
reliable mechanism using the minimum of 
controls. 
Available with track or k track mono or 
stereo heads. Incorporates fast wind and fast 
rewind, records at 3* ips. giving up to 3 hrs 

playing time, takes up to 5}in. spools. Size 
13in. x Olin. front to rear, 2}lin. below plate, 
I (l in. above plate. 

PRICE 
LASKY'S f895 c & P 

ORIGINAL 
LIST PRICE 
L69.50 

AMIFMILWISW Battery/Mains Portable Radio 
Covers medium and long waves, FM (local) and 
world-wide short waves cover in 6 band ranges. 
Size: 164 x 8 x Sin. Filter switch, ext. speaker 
socket, tape record and record player socket. 
Batteries or 220/240e. Mains, 50/60Hz. 
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A QUARTER TURN RIGHT! 
...opens a world of real stereo sound 

VISCOUNT III AUDIO -£52 complete 
PRICES Viscount Ill R101 amplifier £2200+90p p&p 
SYSTEM 1 2 x Duo Type II speakers £1400+£2 p&p 

Garrard SP25 Mk. Ill with MAG. 
cartridge plinth and cover £23004£1 50 

p&p 
Total £5900 

Available complete for only £52-F£3 50 p&p 

PRICES Viscount R101 amplifier £2200+90p p&p 
SYSTEM 2 2 x Duo Type Ill speakers £3200+£3 p&p 

Garrard SP25 Mk. Ill with MAG. 
cartridge, plinth and cover £2300+£1.50 

P&P 
Total 

Available complete for £69+£4 p&p 

£77.00 

14 + 14 watts r.m.s. 40 Hz to 40kHz -1- 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 III 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 II'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 (a) 10W 
1kHz 81%. 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 80Hz. Bass 
filter: 8dB per octave cut. Treble control: treble +12dB to -12dB (w 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 -35d8 on all inputs. Overload characteristics better 
than 28dB on all Inputs. Size approx. 131in x gin x 31in. 

R C v C 

SPEAKERS 
Duo Type II 
Size approx. 17in z 101in x 61in. Drive unit 13in x Bin with para- 
sitic tweeter. Max. power 10 watts, 8 ohms. Simulated Teak cabinet. 
£14 pair + £2 p&p. 

Duo Type Ill 
Size approx. 231in x 111in ;< 9%in. Drive unit 131in x 81in with 
H.F. speaker. Max. power 20 watts at 3 ohms. Freq. range 20Hz 
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. 
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Sec opposite 
pope for address 

Mg Ito tee 
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, teak simulated plinth and 

tinted acrylic cover. Plus the big 13" x 8" EMI Twin -cone speakers ready for 

mounting in their elegant cabinets, which simply need screwing and glueing 

together. All glue and screws supplied. 
Easy to follow step-by-step instructions guide you quickly and effortlessly 

to taking the wraps off truly realistic stereo sound. Ì-V n 
£25 complete plus £2.80 p. & p. 
Diamond Stylus £1.25 extra. 
Power output: 4 watts per channel into 8 ohms. 
Inputs: 120 mV (for ceramic cartridges). 

-$tereo headphones with adaptor £4.00 

UNISOUND MODULES ONLY £6.95 
If you prefer, you can buy the three modules 
-pre -amplifier, power supply/dual power. 
amplifier, and control panel-by themselves 
for only £6-95. P. & P. 50p extra. 

No soldering, just simply screw together with screwdriver supplied. Their over- 

all specification is the same as shown for the complete Unisound console, using 

the high efficient I.C. monolithic power chips to ensure very low distortion at all 

power levels, correct operation in all ambient temperatures, full power over the 

audio sectrum. 

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. 

INPUTS: -1. Crystal Mic or Guitar gmV. 2. Moving 
coil Mic or Guitar 8mV. Inputs 3, 4 & 5 are suitable 
for a wide range of medium output equipment (Gram., 

Pius p. & p. 60D 
Tuner, Monitor, Organ, etc.). Al:250mV sensitivity. 
CONTROLS: -3 Volume controls. Bass control range: 

13dB @ 60Hz. Treble control range +12dB (off 15KHz. Separate ON/OFF Switch. 
Neon indicator. POWER OUTPUT: -12 Watts R.M.S. into 3 to 4 ohms speaker. 
SIGNAL/NOISE:-Better than -6oda on Inputs 3, 4 and 5 & -50db on 1 & 2. 

SUPPLY: -220-250 AC Mains. SIZE: -124" a 6" x 3} 

£10.50 

DUETTO MK. II I.C. 
STEREO AMPLIFIER 

Mullard built stereo pre-amplifier/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. (v 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. 
TONE CONTROLS:-Treble 414db n4 15KHz. "0 POWER BANDWIDTHa 

±2d1bb 
d20Hz-re 25KHz. 

B 

SOUND 50 
50 WATT 
AMPLIFIER 
AND 
SPEAKER 
SYSTEM 
Output Power: 45 
watts R.M.S. (Sine 
wave drive). Fre- 

w 3dB points 30Hz at 
16KHz. 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: ± 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 fall sale circuit will enable the 

amplifier to he used at half power. 
SPEAKERS I 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. Amplifier E26 50 plus £1.50 P. 4 P. 

Speakers £12.50 each plus E2.25 P. á P. 

Plus 
£6 

P. á P. £50 

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 lin x 2in x 44 -In deep. 
Circuit diagram 13p. Free with parts. Speaker, baffle and fixing kit E1-25 extra. 

plus 25p p. á p. Postage free when ordered with parts. 

SET OF PARTS 

£6.30 D l' v C 
See opposite page for addresses 

plus P. á P. 60p. plus P. á P. 50p. 
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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 Techns'. 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 

Please send me the ICS prospectus-free and without obligation. 

(state Subiect or Exam) 

NAME 
(BLOCK CAPITALS PLEASE) 

ADDRESS 

AGE OCCUPATION 

I INTERNATIONAL CORRESPONDENCE SCHOOLS 
Dept RA28 Untertext House, Seewarts Road, 

H1_I 
ondon, S W 8 4U1 

HANDYMEN 

WEAR ,,, 
flU IT 

Swartega 
cleans 

hands 
Manufactured by 

deb CHEMICAL PROPRIETARIES LIMITED, 
BELPER, DERBY, DE51JX 

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 (WeDal.): 17/16" x 11.3/4" z 1411/16". Weight: 19 ounces. 

£6.50 each Stereo pair £12.50 
post free 

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

Newest, neatest 
system ever de- 
vised for storing 
small parts and 
components : re- 
sistors, capacitors, 
diodes, transis- 
tors, etc. Rigid 
plastic units, 
terlock together 
in vertical and 
horizontal corn- 
binations. Trans- 

parentrawers 
have 

pllabel astic 

slots f removable 
space dividers. Buil 
any size cabinet for 
SINGLE UNITS (5'x2}"x2e) [1.35 Dozen 
DOUBLE UNITS [2.25 Dozen 
TREBLE (30) [2.35 for 8 
DOUBLE TREBLE 2 draws in one outer case (6D2) [3.65 
for8 extra large size (6D1) [3.30 for 8. 
PLUS QUANTITY DISCOUNTS! Order C5 and over Deduct 5% in the L. Order 
Lia and over Deduct 74% in the E. Order C20 and over Deduct 10% in the C. 
Pack.IPost.'Carr.: Add 35p to all orders under C5. Orders over CS P/P/C free. 

T r (Dept PW9) 124 CRICKLEWOOD 
BROADWAY, LONDON N.W.2 

d PRICES 
d up 

N- - - - - -O-C-K-1-N-G 
PLASTIC STORAGE DRAWERS 

DISCOUNT_ 

wall, bench or able to 
S SIZES 

ALL INTERLOCK 
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BIPREPAK 
COMPLETE TELEPHONES 

EX. G.P.O. NORMAL 
HOUSEHOLD TYPE 

ONLY 95p . 
POST & PACKING 35p EACH 

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

ONLY 50p 
POST & PACKING ISp 

4 

aótt g/- 

\B a 

TESTED AND GUARANTEED PAKS 

P2 4 P3 ttoo Ce' lSV,. SOun 13a. t2temriÁs. 
SOP 

B » 4 1Ì,000 PIVlianty 
OÁ'sdes. 

B e' 

sM 

H4 

IO 

50p 

la 
Reerse 

andd 
S 'am 

aeali 
mixed types 

200 Mixed Capacitors. Approx. 
quantity, counted by weight 

250 

50p 

50p 
Mixed Resistors. Approx. 
quantity counted by weight 

H7 40 pe ;nán a Resistors. 
et 

stors. Mixed 

HB 4 137127 Sil. Rets. 
1000 PIV. I amp. plastic 

H9 2 OCP71 Light Sensitive 
Photo Transistor 

SOp 

50p 

50p 

50p 
H12 50 brand 

15new 
Gstock clearance 

N28 20 OC200uncoded 
7Ú-5 

PNP Silicon 

1430 
20 I Watt Zener Diodes, 

Mixed Voltages 6.8-43V. 

50p 

50p 

50p 
HIS I00 Mixed Diodes, Gold 

bonded. cc Marked . 
and 

Unmarked. 
50p 

HN Ì çla Transistors, 
s 

rs, NPNSon lead 50p 

UNMARKED UNTESTED PACKS 

O 66 

P ea 

seo 

686 

see 

BI 

H6 40 DÓJ Min GIas 
Diodes 

H17 

HIS 30 75Óm AiMit<ed on ectrflers, 50p 
H16 

I50Germanium Diodes 
Min. glass type 

200 Trans. manefactureri r lette 
all rypes NPN, PNP, Sil. and 
Germ. 

100 Silicon Diodes DO -7 glass Se 

co OA200, OA202 

50 Sil. Diodes sub. cuit. 
IN914 and IN916 types 

50p 

50p 

50 Sil. Trans. NPN, INP 

BS95A, 2Ñ706Á, Y etc. 

50 Germanium Transistore 
PNP, AF and RF 

50 

50p 

20 3 amp 
v silicon 

Stud Rectifiers, 50p 

8 EnxegriameCrrcPk 
Data rce 

supplied . 

50p 

T 61 ype 'lico eat ers 
av I amp plastic. Mixed volts. 

H34 15 NPN S licon TO -3 Can.'Germ. 

MAKE A REV COUNTER 

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

£1 each fe 

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 

gp ' Lp 

AC107 0.15 °C140 0 1 
ACI26 0-13 OCI70 0 23 

AC127 OC171 023 
AC120 OC200 025 
AC176 OC201 0 25 

ACY17 2G301 0 17 

AF239 2G303 O 13 

AFI96 2N1302-3 O IS 

AFI39 0.30 2N1304-5 0 17 

BCI54 2N1306-7 0 20 

BC107 O 2N1308-9 
BCIW 2N38I9FET (')O'42Ó 

BCI09 0 10 2N4416FET ties' 
BC169 0.13 Power 
BF194 0 IS TOC20 istora 

0.500' 

13 
BF774 030 OM 0')0 
BFY50 
8SY25 0-13 OC25 
BSY26 O13 0C26 
BSY27 01I OC28 0.70 

BSY28 017 OC35 0'23 

135129 017 OC36 0'77 

BSY95A 0.10 AD149 OJO 

OC41 0.15 2A0740 123 
0C44 
OC45 2N3055 
OC71 Diodes 
OC72 AAY42 0-10 
OC81 7 OA95 0 07 

OCBID 0.13 OA79 0 07 

OC83 0.18 OASI 0-07 
OC179 0.13 IN914 0 06 

F.E.T. PRICE 

BREAKTHROUGH!! 
This field effect transistor is the 
2N3823 in a plastic encapsulation, 
coded as 3823E. It is also an excel- 
lert replacement for the 2N3819. 
Data s, =. up lied with device. 
1-10 t , 10-50 25p each, 
50}2'p each. 

TRANSISTOR IGNITION! 
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 11, 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. Every unit is tested before despatch 

and each carries a full guarantee. 
Gives a full spark at up to 10,000 RPM! 

Please state Positive or Negative earth on order. 

Super Spark -0.95 
P & P 25p 

BI-PRE-PAK LTD 

FREE 
CATALOGUE 
FOR 

1 

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

8 VARIO& PS2TSYPES £1 
COLOUURRNS 

ORMERS 
. LINE 

OUTPUT 
TDesigned 

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

NOW ONLY Sop each 
post and packing 23p. 

Quantity I-10 10-$0 50+ 
BB105 Varicap Diodes 10p ep 6p 
OC71 or 72 Fully Tested 

Unmarked Sp SP 4p 
Matched Sets I-OC44 an 

2-OC45's. Per Set. 15p 20p 1Sp 

OA47 Gold -Bonded Diodes, 
Marked and Tested Ip 3p 2p 

1 -watt Zener Diodes 7'S, 
24, 27, 30, 36, 43 Volts Sp Op 3p 

10 -watt Zener Diodes 5.1, 
812, 11, 13, 16, 24, 30,100 

Volts 20 17 1S p 
Micro Switches, VP, C/O 20p ISp 
I -amp Bridge Rec's 25 -volt 25p 22p 20p 

INTEGRATED ' IRCU ITS 
SL403D Audio Amp.,3-Wat 1.37 1. 32 

709C Linear Opp. Amp. S:1 

Gates, Factory Marked an 
Tested by A.E.I. " ,' 9p Sp 

J. K. Flip -Flops Factory, 
Marked and Tested by 
A.E.I. +'OP 10p ISp 

SN7490 Decade Counter c w 4SP 40p 
UL914 Dual 2 V Gate .' p 35p 30p 

LOW COST DUAL INLINE I.C. 
SOCKETS 
14 pin type a ach 
16 pin type a 6p ach. 

BOOKS 
We have large selection of Reference and 

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.V. equivalents. 

Postage and Packing 2lp. 
The IIiffe Radio Valve & Transistor 

7SP 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. 

MI Please send me the FREE Bi -Pre -Pak Catalogue. 

40p 

NAME 

ADDRESS 

il i 
Ill 

111 

MINIMUM ORDER 50p. CASH WITH ORDER 

Il 
PLEASE. Add IOP DMZ and packing per order , 
OVERSEAS ADD EXTRA FOR POSTAGE 

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

TELEPHONE: SOUTHEND (0702) 46344 

fl 
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PIND BURIED TREASURE! 
Transistorised Treasure Locator 

This fully portable trangie- 
torleed metal locator detects 
and track. down burled metal 
object.-it .Ignsle exact loca- 
tion with loud audible sound 
(no phone. used)-uses any 
transistor radio which Ste 
inside-no connection, needed. 
FIND/ GOLD, SILVER, 
COINS, JEWELLERY 
ARCHAEOLOGICAL PIECIti 

ETC. ETC, Rstremely esosi- 
fiw, will .ignol prawn.e 

of certain objecte buried 
ONLY :: t several feet below 

4M 

around No knot. 
lads. of rasilo or clec 

eccolo, required. Con b. 
yule with row to one short evening by anybody 
fre.n nine ?ewe of age upwards, with the 
clears easy to follow, step.by.tep, fully 
illustrated Inetrnctione-Uses Mandan' PP9 
battery. No soldering necessary. Kit 
Include. nuts, *news, wire, etc. ONLY 
11'15 + 219 p. e P. (Sectional handle an 
Illustrated 95p extra). Parta available 
separately. Made up looks worth 21i! 

E vesdrop on the exciting world 
o Aircraft Communications 
V F. AIRCRAFT BAND 

£2.85 
O 

85 CONVERTOR L I5 
Listen in m AIR- 

.! LINES. PRIVATE PLANES. 
JETPLANES. Ravesdrop on 
waiting ero,, talk between pilau, 
ground approach control, air- 
port tower, Hear for yourself 
the disciplined voted i es hiding 
tenseness on talk down.. Be 

with them when they have to take nerve 
ripping decision, in emergencies-Tune into 
the international distress frequency. Covers 
the aircraft frequency band Including 
HEATHROW, GATWICK, LUTON. RIxG- 
WAY, PRESTWICK. ETC. ETC. CLEAR AR 
A BELL. This fantastic fully transistorised 
instrument ran be built by anyone over 
in train two hours. No soldering necessary. 
Fully Illustrated simple instructions take you 
step-by-step. Uses standard PP3 battery. 
All you do la extend rod aerial, place close 
to any ordinary medium wave radio (even 
tiny portables). NO CONNECTIONS WHAT- 
EVER NEEDED. SEND ONLN 22.85 + 
20D p. a p. for kit including cave, nuts, 
screw, wire, etc. etc. (parta available 
sepkrately). 

CONCORD ELECTRONICS 

SOOTHE YOUR NERVES, 
RELAX WITH THIS AMAZING 
RELAXATRON 
CUTS OUT NOISE - POL- 
LUTION-SOOTHES YOUR 
NERVES l Don't under- 
estimate the uses of this fan- 
tastic new design - the 
RELAXAI RON le basically a 
pink noise generator. Besides 
being able to mask out 
extraneous unwanted sound., 
it haa other very Interesting 
properties. For Instance, 
many people Ilnd a rainstorm 
mysteriously relaxing, a large 
part of this feeling of well-being can be 
directly traced to the sound of falling rain. 
droDsl-a well known type of pink noise. 
IF YOU WORK IN NOISY OR DIS- 
TRACTING SURROUNDINGS, IF YOU 
HAVE TROUBLE CONCENTRATING. IF 
YOU PEEL TENSED, UNABLE TO RE- 
LAX-then build this fantastic Relaxatron. 
Once need yon will never want fo be without 
it-TAKE IT ANYWHERE. Uses stan- 
dard PPS batteries (current used no small 
that battery life le almost shelf -111e). CAN 
BE EASILY BUILT BY ANYONE OVER 11I 

YEARS OF AGE using our unique, step -by. 
step, fully Illustrated plane. No soldering 
necessary. All pact. including cane, a pair 
of crystal phones. Components, nute, 
screws, wire, etc. no eoldering. 
22.75+26p p A p. Part. available eepnrairiy 

BUILD S RADIO AND 
ELECTRONIC PROJECTS 

Only 

£2'75 

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 
Bj ,e p ,Impie instructione Oo ® for each design. Illue- p o ® toted step-by-step plane, 

all transistors, loudspeaker, 
personal phone, knobs, srewe, 

etc. all you need. Presentation box 
45p extra as illus. (if required) (puts available 
separately) no soldering necessary. Send 
22.45 + 20p p. R p. 

SHORTWAVE 
TRANSISTOR 

RADIO 
only 

£2'75 
Anyone from 9 years 
up can follow the 

step-by-step, easy a. 
ABC fully illustrated inn 

tructlons. No soldering necessary. 
75 Matlons logged on rod aerial in 80 mine. - 
Roula, Alrl6a, USA. Switzerland, sic. 
Experience thrills of world wide news, sport, 
muelc, etc. Eavesdrop on unusual broad- 
cast.. Uses PP3 battery. Size only 8' o 4I' 
o 11' Only *2.72 + 20p p. & p. Kit includes 
cabinet, .crews, instructions, etc. (Puts 
available .epuately). 

INGENIOUS ELECTRONIC 
SLEEP INDUCER 

ONLY 

£3'25 
CAN'T SLEEP 
AT NIGHTS? 
DO YOU 
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 thin ingenious electronic sleep 
inducer. It even stops by itself so you don't 
have to worry about it being on ail night! The 
loudspeaker produces soothing audio - 
frequency sounds, continuously repeated- 
but as time goes on the sound gradually 
becomes less and leee-until they eventually 
cease altogether, the effect it has on people 
is amazingly very similar to hypnosis. A con- 
trol is provided for adjusting the length of 
times, etc., all transistor, can be built by 
anyone over 12 years of age in about two 
hours. No knowledge of electronic, or radio 
needed. Extremely simple, any-to.follow, 
step-by-step, fully Illustrated instruction, 
included. No .oldering neeeesaey. Works off 
standard batteries, extremely economical. 
Size only 3' x 4I' x l I' --take it anywhere. 
Kit Includes case, nuts, wire, screws. etc. 
BIND 23-25 + 25p p. a p. (parts available 
separately). 

ELECTRONIC ORGAN 

oNL: £3'25 
Don't eotdider 

with ordinary 
electronic organe that 

simply blow air over mouth -organ type reeds eta. 
Fully traneletorieed. /ELF CONTAINED 
LOUDS , Fetters separate keys *pen 
two full oetoves-play the "Yellow Row of 
Tesae" play "Silent Night", play "Auld Lary 
Byne" ate. efe. You have the thrill and 
excitement of buildging It together with the electronicthe plea/sure ! 

organ. NO PREVIOUS LIOW- aaue.o fglay 
LEDGE OF ELECTRONICS NEEDED. No 
soldering necessary, Simple ae ABC to make. 
Anyone over nine years can build it easily in 
OM short evening following Iht fully illustrated 
neap -by -atop, simple instructions. ONLY U56 
+ 25p p. et p. for kit, Including case, nub, 
screw., simple Instructions, etc. Uwe 
standard battery (parts available .epaeattily). 
Have all the pleasure of making It yourself, 
Snleh with an exciting gift for someone. 

Find buried with this 
READY BUILT & TESTED 
TREASURE LOCATOR 
MODULE 
OILY £4'95 
FULLY 
TRANSIS- 
TORISED PRIN- 
TED CIRCUIT 
METAL DETEC- 
TOR MODULE. Ready built 
and lured-just plug in a PP3 battery and 
'phones and It's working. Put I in a case, 
»crew a handle on and YOU HAVE 
PORTABLE TREASURE LOCATOR EASILY 
WORTH ABOUT 220 ! Extreme y sensitive 
-penetretee through earth, sand, rock, 
water, etc.-EASILY LOCATES COINS, 
GOLD, SILVER, JEWELLERY, HISTORI- 
CAL RELICS, BURIED PIPES, ETC. 
Signale exact location by "beep" pitch 
increasing ae you near buried metallic 
objecte. So sensitive it will detect ...Min 
objects buried SEVERAL FEET BELOW 
GROUND! GIVES CLEAR SIGNAL ON 
ONE COIN I 14-95 + 30p care. etc. 
(High quality Danish Stethoscope head- 
phones 22.75 extra if required.) 
EXAMINE AT HOME FOR 7 DAYS. YOUR 
MONEY REFUNDED IN FULL IF NOT 100% 
DELIGHTED. 

LTD. (PW911) 12 Archer Street, London, W.I. Callers welcome 9 a.m.-5.30 p.m. inc. Saturday 

`to Iractica/ 
we 0ti.,/ .\ 

B eess ent`Je 

% 

The pocket size dimensions and versatility, of 
the MINI MOLE Wrench, makes It 'just the job' 
for Intricate difTcult-to-get-at components 
situated In awkward corners. 

The steel jaws lock -on with a positive grip, and 
a flick of the lever releases their grip Instantly. 

Available from Hardware and Motor Accessory 
Shops. 

MINI 
MOLE 
SFI F GRIP WRENCH 

only 80p 

M. MOLE & SON LIMITED, NEWPORT, MON. NPT 5XZ. 
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V11117111 Tuner for 88-102 MHz. Self -powered for 
s 200-250ve,c. Valves ECC85, EF89, 681377, ECC85, 

2 diodes, metal rect. Cbasoic 8' x 6' x 55'. ?German 
front end. Price 2a (40p poet). 

MAINS OPERATED POWER SUPPLY 12 volt PRICE 
0-6Amp. Ideal for model railways but can be Eí'25 modified for 6v or 9v for cassette recordera, L, 7;;r:-, 
radios etc. Price list of necessary component. (25p post) .e, 
and suggested circuit supplied...eè unit. Ë7 
Size 51' x-- -e':Mnulded plastic cave. - 

STEREO AMPLIFIER 2 x 3W. Printed circuit. Valves 
EZ80 & 2 ECL82. Liquidated stock of well-known 

- manufacturer. Front panel 12' x 2'. Chassie 9' x 8'. 
Controls on -of, balance, ganged vols., ganged toner; -f>ä- , 't_ b0v. a.c. Output transformers for 3 -ohm epeakera 't h knobs. r for 110v. a.c. Only 26 (p. et p. 50p.) 

. t 
- 

....;ea, sate 

LC. MODULE 40p. (I0p. post). Length 2i' over bracket, 
x lb' over tags. With Insu. diagram to build etabiliaed 
power supply, motor speed control, door buzzer, current 
meter, windcpeed wiper speed control, saw -tooth gen., 
variable timer, pulse gen. 

of module I'. 

MAiNS TRANSFORMERS (240-250V input) 
?singe in bracket, 

100V at 60mA. 35p (15p) 
200V at 50mA and fi -3V at IA. 85p (15p). 
220V at 50mA and 90V at I00mA. 409 (15p). 
250V at 50mA and 6.3V at 15A, 50p (20p). 
22V at 1A, 6.3V at 2.4 and 250V at 50mA, 75p (25 ). 
90V at 20mA and 14V at 250mA, 50p (15p). 

rtotee om total bill for more than one -trans rmer. 
- (00 

r cmixed 

high .tab r e tº 11f all marked 50p (1 poet). 
100 mixed transistors, marked type no. 22 poet paid. 

GLADSTONE RADIO 
66 ELMS ROAD, ALDERSHOT, Hants 

(2 mins, from Station and Buses). FULL GUARANTEE. Aldershot 22240, 
CLOSED WEDNESDAY. S.A.E. for enquiries cleo«. 
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SOUND Ilk LIGHTING 
2118CC EOUIPMENT 

from 4 SPECIALISED DISCOSTUDIOS 

HIGH POWER '' PA-DISCO AMPLIFIERS 
SPEAKER 
SYSTEMS 
Strong leather cloth 
finish r board, fully 
lagged. Fitted high 
efficiency 8 or 16 ohm 
speaker.. 

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 rm.. 18' Bass, 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 

lamp. per channel plus override ewitching. 

DJSOL. Sound to light. Take. output from 
most amplifiers. Adjustable levels. 

DI4OL. Sound controlled version. Built in 

microphone, no connections required. 

"1"®1iima_i® 
b d,d,:Sx 

Ö 

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 154" x 5" x 6". 

DJ.105S. 30 watt rms. version. Size 114" X 5" X 6". 

DISCMASTER SLAVE AMPLIFIER. 100 watt rms. 

for 8-16 ohms. £55.00 

(ASSEMBLED DISCOTHEQUES 
DISCO -MINI. Complete portable Disco with 
built-in full function preamplifier/mazer. For 
use with any power amplifier such as "Disc - 
master". Size 30' x 20' x 6'. 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 feature, for the 

" smooth running of a mobile unit. size 29' x 
18¡' x 7'. 179.00 
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 

x 2sß 
indication 

of 0 
output levels. Size 

2' 
DISCO -SUPER. A slightly larger version of the 
Disco -Standard. Fitted individual controls for 
both mie. and deck input. plue 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'. 1884.00 
DISCO -SUPREME. Has all the facilities of the 
Disco -Super plue the addition of a third turn- 
table which can be used for Jingles or other 
effects without using the main deck system. 
Fie:i lights are aim fitted. Size 60' x 27' x 30'. 
DISCO -PLINTH. Consiste of 2 turntables 
fitted with high quality ceramic cartridges. 
The unit has a built in crow -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. 1068 or D.J. 708. Size -.52' x 
01:4}' x 7' (incl. lid). 

Di$coscene 
536, Sutton Road, 
Southend, Essex. 

(0702) 611577 

tCHECK WITH YOUR NEAREST STUDIO FOR LATEST PRICES AND DETAILS (TRADE PLED) 
RETAILAND 

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 prolessional user, clubs, discotheques, factories etc. Fibre glass 
P.C. Boards are used throughout with low noise silicon transistor«, 
high stability resistors, generously rated component. and hand wired 
assembly to ensure 
reliability and quality. 
* Excluetve "Fail 

Bate" Electronic 
Protection circuit. 

* Fault Condition 
warning lamp. 

* Built in base boost 
below 30 Hz. 

* 4 channel mixer with slider controle. 

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 
amplifier. and a separate matching 100v Line transformer le available 

SPECIFICATION 
Frequency Response 

Signal/Noise Ratio 
Harmonic Distortion 
Speaker Impdance 
Inputs: Mic 1 & 2 6mV at 50K ohms (50 or 600 ohm to order) 

Anx3&4 100mV atlmeg ohm. 
Size (all models) 15t' x b' x 6'. 
Power Output: Model D.J.600 - 60 watts R.M.B. 868.25 

(at 8 ohms) 
Model D.J.1000 - 100 watts R.M.S. 179.00 

ta 

60.20,000 Hz ± 3db (10dB Base Boost at 
10 Hz) 
better than = 50db. 
lees than 1% 
8-16 ohms. 

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 lath 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 Bound trawler. A 

built in P.F.L. system for cueing, together with min -override facility 
are standard on all unite. Response 20.20,000 Hz. Mic. input 6mV, 
10K. Output 1 volt. 
McDonald M.P.60 Turntables are need with high quality ceramic 
cartridges, and each deck 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 ae above. 
Size 32' x 20' x 8'. 198.60. 

Discosound 
122, Balls Pond Road, 

London, NI. 
(01) 254 5779 

EFFECTS PROJECTORS , 

DISCO COLT. 150 watt. 
LIQUIMATIC MINI, 50 watt Ql with 6" wheel. 
DISCOWHEEL, 50 watt Ql with quick change 
Cassette. 
GNOME 150, 160 watt Ql with Cassette. 
LIQUIMATIC, 150 watt Ql with 6' wheel. 
PLUTO TUTOR -S, 250 watt Q1 with Cassette 
and 6' wheel. 
TUTOR -S, with Liquiaplode 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 

(44 
SDL POWER SPEAKERS 
High efficiency 12' speakers. Ferrite magnets. 
Heavy duty voice coil» and cones for Disco 
and Group use. 
12' 50 watt rms. S ohm Full range. 
12. 25 watt rms. 15 ohm Mid -Treble. 
15' 50 watt rms. 15 ohm. Full range. 

I 

15' 100 watt rms. 15 ohm. Bau. 

DISCO SPOT BANK 

Designed to take three EIS Type spot or 

colour bulbs up to 150 watts each. The unit is 

of all metal construction and hale one 3 -pin 
mains input socket plus one 8 -pin mains 
output socket for connecting more than one 

bank together if required. The unit can be 

left tree -standing or wall mounted if needed. 
Black crackle finish gives the unit very 
professional appearance. 

Size 18' x 6' X 7' (excluding bulbe) 

Also L stock: Ultra Violet Spot Lamps and 
Fluorescent Lamps, Standard and Colour Spot 
Lampe and Fittings. Rotating Colour Displays. 
Fleuilighte, Fibre Optics. Dimmer., Flashers 
Effects Foils, etc. Your enquiries invited. 

MIXER UNITS 
D7.101. Battery powered, 6 -channel, variable 
levels, 3 x 10k mac., 1 x 100mV. aux., 2 x 

100mV p.u. Output 2bOmV. 

D3.102. Mains operated, 4 -channel, variable 
levels. 2 x 10k mac., 2 x 100mV p.u. PFL 
control, master volume, mic. over -ride, output 
variable 0-600mV. 

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

Discosound 
(Birnlincham) Ltd. 

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

(021) 472 1141 

Henry's Disco 
309, Edgware Road, 

London, W.2. 
(01) 723 6963 

377 
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THE PULLMAN PB 
PUSH BUTTON 

CAR JADIO 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 on 
both negative and positive earth vehicles. It covers 
the full medium and long wave bands Four push- 
buttons for medium wave, one for long wave It is 
permeability tuned and sturdily constructed. Output 
is a full 2.5 watts into an 8 ohm speaker. But the 
Pullman PB will operate into 
any loudspeaker from 8 to 15 
ohms. Power consumption 
approx. 1 amp. * Circuit diagram and comprehensive 

instructions 50p, free with parts. N,,.pn * Car aerial £1.25 post paid. 66iPPY 

NrEo h p fl/NIH6 

re PAIIPANEL 
4NN NIllu 

116 
CAIE`ASN 

EASYREAO/NG At N/ N 

SMfi fOR 
rimedi 

p 4416 "OUP l ~ Bohm speaker. .th baille - r and tieing strips. fl 50 

Post freed bought with the kll 

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 

PRICE ONLY 

£7.00+ P&p 50p 

RADIO & TV COMPONENTS (ACTON) LTD., 
21C High Street, Acton, London W3 6NG 
323 Edgware Road, London W.2. 

R 
378 

T V C 
Mail Orders to Acton 
Terms C.W.O. 
All enquiries S.A.E. 
Goods not des- 
patched outside U.K. 

TV'S 
TWO YEARS' GUARANTEE 
ALL MODELS 

19" NOW 
£1195 

405/625:19" £25.95 

CATALOGUE £"r: i 

COLOUR TV 19"fI4S 
OR 25" f 185 
LIMITED SUPPLY, REGRET PERSONAL CALLERS ONLY 
A SELECTION OF RECENT YEARS MODELS 
U.K. MANUFACTURE 

FREE 23' £35.95 

TV TUBES REBUILT 
GUARANTEED 2 YEARS 

17" and 19" 15.95; 21" and 23" 16 45 

Exchange Bowls carr. 55p 

COMPONENTS MUST BE CLEARED 
Transistor Radio Casas: 25p 
each. Size 94" x 64" x 34". Post 22p. 
Speakers: 35p. 24" 80. Brand 
new. Post 15P. 
Record Player Cabinets. [3.7Sp 
Designed for the modern auto - 
changer. Size 17' x 15" x ir. 
p.p. 55p. 
Radio: [3.95 8 transistor LW/ 
M W. Free case, battery. Post 15p. 
Precision Tape Motors: [1.95. 
200/250V. Famous German manu- 
facturer. Post 20p. 

Transistor Gang Cond 
20p. Miniature AM. Post free. 
Modern Gang Cond s: 30p. 
AM/FM or AM only 20p. Post IOp. 
Prass Button VHF Tuner 7Sp. 
Brand new, cakes PCFB06, PCC89. 
Post 25p. 
Valve ELLBO SOp 

SPECIAL OFFER 
Pots.: 25p each. Post 5p. D/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. 
611/3 ROMFORD ROAD, MANOR PARK, E.12. Phone 01-4786001-1-3 

RADIO AMATEURS 

The Radio Society of Great Britain 
is YOUR national society 

YOU NEED THE RSGB! 
THE RSGB MUST HAVE 

YOUR SUPPORT! 

Benefits of membership include: 
Representation in amateur radio matters 
at national and international level; 
Radio Communication, the Society's 
monthly journal; technical publications; 
QSL Bureau; contests and operating 
awards. 

Write for full particulars of membership to: 

The General Manager, RSGB (PW), 

35 Doughty Street, London WC1N 2AE 

www.americanradiohistory.com

www.americanradiohistory.com


SUPERSOUND 13 HI-FI 
MONO AMPLIFIER 

A superb solid 
state audio 
amplifier. Brand 
new component. 
throughout. 6 
silicon transistor. 
plus 2 power out- 
put transistor. in 
push-pull. Full 
wave rectifies- 
tlon. Output 
approx. 13 watt. 

roia. into 8 ohm. Frequency response 12Hz-30KHs 
± 9db. Fully integrated pre -amplifier stage with separate 
Volume, Bass boost and Treble cut controls. Suitable for 
8-16 ohm speakers. Input for ceramic or crystal cartridge. 
Sensitivity approx. 40mV for full output. Supplied ready 
built and tested, with knobs, escutcheon panel, input and 
output plugs. Overall clue 3' high x 6' wide x 71' deep. 
AC 200/250V. 
PRICE 11060. P. A P. 25p. 

De Luxe Stereo Amplifier 
A.C. mains 
200.240 y. 
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 negll- 
glbla bum. 

Valve line up: -2 er ECL88 Triode Pentodes. 1 x EZ80 
u rec 18er. Two dual potentiometers are provided for 
have and treble control, giving bees and treble boost and 
out. A dual volume control le used. Balance of the left and 
right hand channels can he anjunted by means of a sepa- 
rate 'Balance' 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 
speaker.. Full negative feedback In a carefully calculated 
circuit, allows high volume levels to be used with negligible 
dl.tortion. Supplied complete with knobs. chassis sine 
11^w x 4-d. Overall height including valves 5^. Ready 
built A tested to high standard. PRICE 13 92 P. AP. 41p. 

NEW! 
POWER SUPPLY UNIT 

200/240v. A.C. Input. Four °witched Lully smoothed D.C. 
outputs giving 6v. and 76v. and 9v. and 12v. at 1 amp 
continuous (l tamp intermittent). 
Fitted insulated output terminale and pilot lamp indicator. 
Hammertinlsh metal cue overall size 6' x 3r x 21'. 
Suitable for Translator Radios, Tape Recorders, Ampli- 
fiers etc. etc. Ready built and teeted. 

PRICE £4.50 P & P 35p. 
BLACK ANODISED 18g. ALUMINION HEAT SINES. 
For TO3, complete with mica's and bugles. Size 26' x 
8' approx. 85p pair. P. @ P. 5p. 

HIGH GRADE COPPER LAMINATE BOARDS. 
8 x 6 x thin. FIVE for 603. P. @ P. 19p. 

COILED SPRING BACH TELEPHONE CABLE. Closed 
approx. 10' extends to 36'. 4 core or 6 core. 26p each 
P. & P. 6p. 5 or more post free. LIMITED NUMBER' 

BRAND NEW MULTI -RATIO MAINS TRANSFOR- 
MERS. Giving 13 alternatives. Primary: 0-210-240e. 
Secondary combination. 0-5-10-15-20-26-30-35-40-60v. 
half wave at 1 amp. or 70-0-10, 20-0-20, 30-0-30v. at 
2 amps full wave. Size 3in. long x 311n. wide x 31n. deep. 
Price 11.76 P. @ P. 30p. 

DAMS TRANSFORMER. For traneletor power supplies. 
Prl 200/240v. Bec. 9-0-9 at 500mA. 70p. P. & P. 13p. 
Pd. 200/240v. Sec. 12-0-12 at 1 amp. 88p. P. @ P 13p. 
Pet. 200/240v. Sec. 10-0-10 at 2 amp. 3148. P. S P. 30p. 

SPECIAL MAINS TRANSFORMER 200/240v. A.C. Input 
30v at 11 amp A.C. output overall cinc 21' x 21' x 3' 
approx. Suitable drop through or vertical mounting 769. 
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 Sp. 

4 -SPEED RECORD PLAYER BARGAINS 
Maine models. All brand new in maker', packing. 
LATEST B.S.B. C109/C129 4 -SPEED AUTOCHANGER. 
With latest mono compatible cartridge 66.97 Carr. 60D. 
With terco cartridge 67497 Carr. 50p. 
LATEST GARRARD MODELS. S.A.E. for latest Prime I 

PRECISION ENGINEERED PLIèTHB 
Beautifully constructed in heavy gauge "Colorecat" 
plastic coated steel. Resonance free. Designed to take 
Garrard 1025, 2000, 2025TC, 2600, 3000, 3600, 6100, 
SF26 II and III, SLUR, ATOO etc. or B.S.R. C109, 
C129, A21 etc. Choice of Black leatherette or Teak 
grain finish. Size 121' x 141' a 31' high (approx. 71' 
high, including rigid smoked acrylic cover). 
PRICE 86.60. P. A P. OOp. 

LATEST ACOS GP91/180 mono compatible cartridge with 
t/o etylua for LP/EP/78. Universal mounting bracket. 
61.60 P. @ P. 8p. 
SONOTONE (MARC COMPATIBLE STEREO CARTRIDGE 
TIO stylus Diamond Stereo LP and Sapphire 78. 
ONLY £2.60 P. A P. lop. Also available fitted with twin 
Diamond T/O stylise ter Stereo LP. U. P. A P. 10p. 

LATEST ROSETTE T/O STEREO/COMPATIBLE 
CARTRIDGE for EP/LP/Stereo/78. 61.68 P. A P. 10p. 

LATEST RONETTE T/O MONO COMPATIBLE CART- 
RIDGE for playing EP/LP/78 mono or stereo records 
on mono equipment. Only 61.60 P. A P. 10p. 

QUALITY RECORD PLAYER AMPLIFIER MK II 
A top quality record player amplifier employing heavy 
duty double wound mains transformer, ECC83, EL84, 
and rectifier. Separate Ban, Treble and Volume controls. 
Complete with output transformer matched for 3 ohm 
speaker. Size 71n. wide x 310. deep x Bin, high. Ready 
built and tented. PRICE 68.76 P. @ P. 40p 
ALSO AVAILABLE mounted on board with output 
transformer and speaker ready to fit into cabinet below. 
PRICE 64.88 P. & P. 00p. 
DELUXE QUALITY PORTABLE R/P CABINET MK II. 
Uncut motor board size 1d1 x 12in. clearance 21n. below, 
5/in. above. Will take above amplifier and any B.B.R. or 
G4RRARD changer or Single Player (except ATOO and 
8P21). Size 18 x 15 x Bin. PRICE U'76, P. A P. 50p. 

SPECIAL OFFER I 

HI-FI LOUDSPEAKER SYSTEMS 
Beautifully made teak finish enclosure with most 
attractive Tygan-Vynair front. Size 184' high x 101' 
wide z 64' deep. Fitted with E.M.I. Ceramic Magnet 
19' z 8' base unit, two H.F. tweeter mite and 
crossover. Power handling 10 watts. Available 3 or 
8 or 16 ohms impedance. 

OUR PRICE E8.40 Carr. Obp 

Cabinet Available Separately 6460 Carr OOp 

Also available in 8 ohms with EMI 13' x 8' bans 
speaker with parasitic tweeter 66.60 Carr. 65p 

LOUDSPEAKER BARGAINS 
51o. 8 ohm 61.06, P. A P. 15p. 7 x 4in. 3 ohm 61.15, P. @ P. 
20p, 10 x gin. 3 or 16 ohm 61.00, P @ P. 30p, E.M.I. 
8 X lin. 3 ohm with high lax magnet 51.62, P. A P. 20p 
E.M.T. 136 x 8in. 9 ohm with high lax ceramic magne 
1210 (16 ohm 18.26), P. @ P. 30p. E.M.I. 13 x 8in. 3, 8 
or 15 ohm with two inbuilt tweeter. and crossover net- 
work 14.20, P. @ P. 30p E.M.I. 13 X 81o, twin cone 
(paruitic tweeter) 8 ohm 19.26, P. @ P. 30p. 
BRAND NEW. 12ín. 16w. H/D Speakers, 3 or 16 ohms 
Current production by well-known British maker. Now 
with Hllue ceramic ferrobar magnet assembly 16.26 
Guitar models: 25w. 58.60, 35w. 16.60. P. A P. 98p 
E.M.I. hie. HEAVY DUTY TWEETERS. Powerful 
ceramic magnet. Available In 3 or 8 or 16 ohm. 98p 
each. P. @ P. 13p. 
181n. "RA" TWIN CONE LOUDSPEAKER. 10 watts 
peak handling. 3, 8 or 15 ohm 52.20, P. & P. 30p. 
86 ohm SPEAKERS Sin. only 88p P. & P. 19p. 
"POLY PLANAR" WAFER -TYPE, WIDE RANGE 
ELECTRO -DYNAMIC SPEAKER 
Size 116' z 1411' x s ' deep. Weight 19oz. Power 
handling 20W r.m.e. (40W peak). Impedance 8 ohm only. 
Reeuonee 4011z-20kHe. Can be mounted on ceilings, 
walla, doors, under tables, etc., and used with or without 
baffle. Send S.A.E. for full detalle. Only 1676 each. 
P. & P. 26p. 
VYNAIR & REXINE SPEAKERS & CABINET FABRICS 
app. 54 in. wide. Usually 1176 yd., our price 769 yd. 
length. P. @ P. 15p (min 1 yd.) S.A.E. for umplee. 

HI-FI STEREO HEADPHONES 
Adjustable headband with comfortable fiexifoam ear- 
muff.. Wired and fitted with standard stereo 4m jack 
plug. Frequency response 30-15.000Hz. Matching 
impedance 8-16 ohms. Early converted for Mono. 
PRICE 62.95, P. & P. 16p. 
HIGH IMPEDANCE CRYSTAL STICK MIXES. 
OUR PRICE 11 -05, P. a P. Op 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PRE -AMPLIFIER 

For P.U. Tape, Mike, Guitar, etc. and suitable for 
nee with valve or transistor equipment. 9.18v. 
battery or from H.T. line 200/300v. Frequency 
response 15Hz-26K11z. Gain 26dB. Solid encap- 
au.ation eize 11' x 11' x 1'- Brand new complete 
with instructions. Price BSp. P. @ P. 13p. 

CENTRE ZERO MINIATURE MOVING COIL METER 
001íA. For balance or tuning. Approx. size l' xi" a 1 

deep. Limited number. 76p. P. @ P. 10p. 

HARVERSONIC SUPER SOUND 
IO + IO STEREO AMPLIFIER KIT 

NEW 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 fixet -class Hi-Fi Stereo Amplifier Kit. Uses 14 

rusintore Including Silicon Transistors in the first five 
Gage. on each channel resulting in even lower noise 
oval with improved eeneltivity. Integrated pee -amp with 
Boa, Treble and two Volume Controls. Suitable for nee 
with Ceramic or Crystal cartridges. Very simple to 
modify to suit magnetic cartridge-inetructione included. 
Output stage for any speakers from 6 to 16 ohms. Compact 
design. all parts supplied including drilled metal work, 
high quality ready drilled fibreglass printed circuit board, 
smart brushed anodleed aluminium front panel with 
matching knob, wire, solder, nuts, bolts -no extras to buy. 
Simple step by step inetructlo0s enable any constructor 
to build an amplifier to be proud of. Brief specification; 
Power output: 14 watts r.m.e. per channel into 6 ohm.. 
Frequency re.ponee ±3dB 12-30,000 Hz Sensitivity: 
better than 80mV into 131í1. Full power bandwidth: 
±3dB 12-16,000 Hz. Baas boost approx. to ±12dß. 
Treble cut approx. to - 16dB. Negative feedback 18dB 
over main amp. Power requirements 35v. at 1.0 amp. 
Overall Size 12'w. x 8'd. x 21'h. 
Fully detailed 7 page construction manual and part. 
list free with kit or send 181/ plus large S.A.E. 

AMPLIFIER KIT 610.60 P. & P. 15p 
(Magnetic input components 30p extra) 
POWER PACK KIT 68.00 P. A P. 30p 
CABINET .. 18-00 P. A P. 30p 

(Post Free if all unite purchased at same time 
Full after sales service 

Ateo available ready built and teeted 18100. Post Free. 
Note: The above amplifier fe euilabie for feeding two mono 
coure., info innate (e.g. mike, radio, twin record deck., ale.) 
mad will then provide mixing and fading factiihee fer m.d- 
iam powered Hi Fi Theca/were Ms, efe. 

8 -VALVE AUDIO 
AMPLIFIER HA84 MK IL 
Designed for HI -Fi reproduc- 
tion of records. A.C. Maine 
operation. Ready built on 
plated heavy gauge metal 
chassie, size 74' w. x 4. d. x 
42 h. Incorporate. ECC89, 
EL84, EZ80 valve.. Heavy 
duty, double wound mains 
transformer and output trans- 
former matched for 8 ohm 

speaker. Separate volume control and now with improved 
wide range tone controls giving base and treble lift and 
cut. Negative feedback line. Output 44 watt». Front 
panel can be detached and leads extended fee remote 
mounting of controls. Complete with knobs, valve., etc., 
wired and teeted for only 64.76. P. & P. 35p. 
HSL "FOUR" AMPLIFIER KIT. Similar in appearance 
to HA34 above but employe entirely different and 
advanced circuitry. Complete set of part., etc. 18.96. 
P. & P. 40y. 

HARVERSON'S SUPER MONO AMPLIFIER 
A super quality gram amplifier seeing a double wound fully 
leolated marne transformer, rectifier and ECL82 triode 
pentode valve as audio amplifier and power output 
Gage. Impedance 3 ohms. Output approx. 3.6 watts. 
Volume and tone controls. Choane elze only 710. wide 
x 31n. deep x 610. high overall. AC maim 200/240v. 
Supplied absolutely Brand New completely wired and 
tested with good quality output transformer. 
BARGAIN PRICE £2.75 P. P' 

10/14 WATT HI-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 bum. Separate 
inputs for mike and 
gram allow record. 
and announcement. 
to follow each other. 
Fully shrouded section wound output transformer to 
match 3-15 O speaker and 2 independent volume controlo, 
and separate base and treble controls are provided 
giving good lift and cut. Valve hoe -up 2 EL84., EC C83, 
EF80 and EZ80 rectifier Simple instruction booklet 
13p (Free with parts). All perte sold separately. ONLY 
1747 P. @ P. 65p. 

Open 9-5.30 Monday to H A R V E RS O N SURPLUS C O . LTD . (Please write clearly) 
Saturday PLEASE NOTE: P. & P. 

Early cloning Wed. I p.m. 170 HIGH ST., MERTON, LONDON, S.W.19 Tel,: 01-540 3985 CHARGES QUOTED APPLY 
TO U.K. ONLY. P. & P. ON 

á 
few 

Sami,.,,m 
cant, IV (male. 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 
OVERSEAS 
EXXTTRA ` ORDERS CHARGED 
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HIGH-FIDELITY STEREOpqciuds 

iii 

ÌI 

ATTRACTIVE 
TEAK OR 

AFRORMOSIA 
VENEERED 
CABINETS 

AND PLINTHS 
Send S.A.E. for 

coloured brochure 
showing other money 

saving offers. 

Terms: £13.63 and 9 
Matching as recommended for optimum performance. 

Terms: Deposit 
(Total3.63£109d monthly Package prices apply providing all individual units are purchased 

from any branch within 3 months. See leaflet. 

Four fully wired units ready to 
'plug in'. * SUPER 30 AMPLIFIER (15 + 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 

.95 
Units 
Special Total Price £86 off 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 Carr. 
speaker units. £98.63 £1.50 
Special Total Price 

* TA12 AMPLIFIER 
6.5 + 6.5 watt in veneered 
housing * GARRARD SP25 MK III Player 
unit on Plinth * GOLDRING CS90 Ceramic P.0 
Cartridge with diamond stylus * PAIR OF DORCHESTER 

Loudspeaker Units 
Special Total Price 
Or Deposit £8.33 & 
9 mthly payments 
£6.25 (Total £64.58). Carr. £1.25 
Trans. Plastic Cover £3.15 extra. 

PACKAGE AS ABOVE but with 
Garrard 3000 Autochanger and Sono - 
tone 9TA Ceramic Car- 

£51.20 
1 . 

Gn 
tridge in lieu of SP25 J I and CS90 Carr. £1.25 
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 101n. approx. 
* Response 30-20.000 c.p.a. COMPLETE KIT£23 

Impedance 16 ohms Carr. 65p 
} * Performance comparable with units costing considerably more. 

Conciate of (1)121n. 15 watt Bass unit with cast chassis, Roll rubber cone 
surround for ultra low resonance, and ceramic magnet. (2) 3 -way quarter 
section series crosn-over system (3) 8 x 5in. high flux middle range speaker. 
(4) High efficiency tweeter. (5) Appropriate quantity acoustic damping 
material. (6) Handsome Teak veneered cabinet. (7) Circuit and full Inetruc- 
tione. Terms: Dep. 5480 and 9 monthly payment. 12.47 (Total 61858). 
DEMONSTRATIONS AT ALL BRANCHES 

HIGH FIDELITY LOUDSPEAKER UNITS - 
Cabinets latest style Satin Teak veneer. Acoustically lined or filled 
acoustic damping. Ported where appropriate. Credit terms available. 
DORCHESTER (Illustrated) Sloe 16 x 11 x gin. appr. Range 45-15,000 
c.p.e. Rating 8-10 watts. Fitted High flux 13 x 8in. £9.45 Dual Cone speaker. Imp. 3 or 15 ohms. Carr. 40p. 
STANWAY II Sine 20 x 10f x 9Iin. approx. Rating 10 watts. Inc. 13 x Bin. speaker 
with highly flexible cone eurround, long throw voice coil and 10,000 line magnet. High 
flux tweeter. Handsome Scandinavian design cabinet. Range 35-20,000 e.p.e. Imp. 
8 ohms. Gives smooth realistic 'found output. See 'package offers' for £ 17.85 illustration Carr 50p 

RSC G66 Mk11 6+6 WATT high quality STEREO AMPLIFIER 

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 ± 12db. 

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 OP PARTS INCLUDING 
FULLY WIRED PRINTED CIRCUIT and 

comprehensive wiring £ 1 I SO Carr. 
diagram and instruction. 40p 

Or FACTORY BUILT IN TEAK VENEERED CABINET as illustrated £1499 or 
dep. 1220 and 9 monthly payments 11.70 (Total 11780). 

R.S.C. TAI2 MKIII 6.5+6.5 WATT STEREO AMPLIFIER 
FULLY TRANSISTORISED, SOLID STATE CONSTRUCTION 
HIGH FIDELITY OUTPUT OP 66 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 eockete 
on each channel * Separate Base and Treble controls 
* Slide Switch for mono nee * Speaker Output 
3-15 ohms * For 200.250v. A.C. mains * Frequency 
Response 20-20,000 c.p.e. -2dB Harmonic Dietor- 
tion 0.3% at 1,000 c.p.s. Hum and Noise -70dB * Seneiti cities (1) 50mV (2) 400mV 
(3) 100mV. Output rating I.H.F.M. * Handsome finish Facia plate & Knob,. 
COMPLETE HIT OF PARTS WITH FULL £ 15.5D. Factory built with 

lc. 9.50 WIRING DIAGRAMS & INSTRUCTIONS. 40p. 12 mths. guarantee 
Deposit 63 and 9 mthly pymte 1215 (Total 12285). Or in Teak veneer housing £23 Dep. 63 & 9 mthly payments 12.55 (Total 12595). Send S.A.E. for leaflet. 

AUDIOTRINE HI-FI SPEAKER SYSTEMS 
Consisting of matched 12in. 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 INCLHF126 

15,000 LINE PEAKERING £6 95 35pr' 

)4 

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.e. Impedance 3 or 
8-15 ohms. PLEASE STATE CHOICE. 

Exceptional performance at low cost. 
HFSOST r IOW 1288 HF120D ir 15W 1409 
111,102D 10' 10W 1840 H7126 18' 16W 16.75 
10130 12 18W 6460 111126D ir 16W 6666 

FANE 807T HIGH FIDELITY SPEAKER 
A toll range Sin. 10 watt unit for excellent sound quality, in suitable 
enclocare. Cast chromate Roll P.V.C. cone surround and long throw voice 
coil to achieve very low fundamental resonance of 30 c.p.e. Tweeter 
cone le fitted to extend high note response. Frequency range 25 Hz to 
16 EHs. Game 10,000. Impedance 3 or 0.151). £3.85 PLEASE STATE IMPEDANCE WHEN ORDERING 

HI-FI SPEAKER ENCLOSURES MODERN DESIGN 
Teak veneer finish. Acoustically lined. Sizes approx. Carr. 35p. per enc. P 

JEB Size 16 x 11 x 9in. SES For optimum perform - 
Pressurised. Gives pleasing ance with any 8in. AA ,8 
results with any £5 .3c Hi-Fi spkr. Size 22 L6' 47 
8in. Hi-Fi speaker. x 15 x 9in. 

SE12 For excellent 
SE10 For outstanding results performance with 12in. 
with 10in. Hi-Fi Hi-Fi speaker and tweeter 
spkr. Size 24 x 15 £6.74 Size £7, 87 x (0in. P'td. 25 x 16 x 10}in. 

R.S.C. BATTERY/MAINS CONVERSION UNITS 
TYPE BM. An all -dry battery eliminator. Size 5t x 41 x 21n. 
approx. Completely replaces batteries supplying 1.5v and 90v, 
to battery radio where A.C. mains 200/250v. 50c/e le available. 

WITH LDIAGRRIATM 
4.1 LJ a5 

FOR 
USEED READY £3.75 

R.S.C. TA6 6 Watt HI-FI AMPLIFIER 
200-260v. AC mains operated. Frequency Response 30-20,000 c.p.s. 
-2dB. Harmonic Distortion 0.3% at 1,000 c.p.s. Separate Bass and 
Treble 'lift and cut' controls. 3 input sockets for Mike, Gram, Radio 
or Tape. Input selector switch. Output for 3-15 ohm spkre. Max. sensitivity 5mV 
Output rating I.H.F.M. Fully enclosed enamelled case, 9) x 21 )(elm Attractive 
brushed gaver finish facia plate 10) x 31in. and matching knobs. 
Complete kit of Darts with full wiring diagrams and instructions. £7.75 Ca - 

OR FACTORY BUILT WITH 12 MONTHS' GUARANTEE £10'95 

R.S.C. MkIII SUPER 
A COMPLETELY NEW DESIGN 
FURTHER IMPROVED IN BOTH 
APPEARANCE and PERFORM- 
ANCE. REPRESENTING VALUE 
FAR HIGHER THAN THE 
PRICES SUGGEST. 
Only high grade components byg25 Carr. 
leading manufacturers. 85p 
COMPLETE KIT OF PARTS 
Or FACTORY BUILT with 12 months £33.75 guarantee. Dep. E3.75 and 9 monthly 
payments E3 -SO (Total E3I.25.) 
Or FACTORY BUILT In cabinet as £38.75 
illustrated. Dep. E7 and 9 monthly 
payments £3.99 (Total £4241) 
TECHNICAL DETAILS (Applying to each channel where appropriate) 
CONTROLS: PUSH-BUTTON SELECTOR (1) Disc (2) Radio (3) Tape 

(4) Mono L (5) Mono R (8) SPEAKER DIS. (7) Mains onlof. 
Bass, Treble and Balance. Plue Ceramic Meg P.U. Switch. 

30 HIGH 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 

* CABINETED MODEL VENEERED IN 
TEAK. SUITABLESATIN FOR ANY MODERN PICK- 
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 8. NOISE-75dB Min. Vol. -85dB Full Vol. HARMONIC DISTORTION 
FREQUENCY RESPONSE: -3dB 7Hz to 70kHz 0.1% at 1000 Hz 10 Watts 
TREBLE CONTROL: +18dB to -12dß at 14kHz 
BASS CONTROL: +17dB to -18dB at 40Hz CROSS TALK -60dB REARSENSV. I PANEL SOCKETS ARE FOR 3 PAIRS OF INPUTTIVITIES: 

Disc Mag. 2 mV. Ceramic 35mV. RadioS) 
P.U. (2)mV. 

Tae 
1Radlo. 

(3) Tape Amp. Plus pair for tape recorder signai take off and 2 pairs for speaker 
connections. 
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50 WATT 
SPEAKER 

1 1 

HEADPHONES 
MICROPHONE 

SEND S.A.E. FOR 

LEAFLET 

100 WATT 

GROUP/DISCO UNITS 
50 WATT 

SPEAKER 

AMPLIFIER 

-_ --' 

,..,', I, 

... 
1r:.:..ù,. 

iiiilI \ 
e TWIN gilliTURNTABLE 

WITH PREAMP FGI/2A 

PACKAGE 
OFFER 
Units listed below 

100w POWER AMPLIFIER 
PAIR OF HEADPHONES 
High quality, Matching Dy- 
namic Moving Coil Micro- 
phone fitted to Headphones. 
PAIR 50w SPEAKERS 
Black Rexine coy- 

£ 1 lo .US Bred. Size approx. L ( 
18 X 18 x 8 ins. 

Terms on Amps. Speakers and Head- 
phone/Mike. Deposit £15 and 18 
monthly payments of 13.93 (Total 
£86.10). 

R.S.C. COLUMN SPEAKERS IDEAL FOR VOCALISTS 

AND PUBLIC ADDRESS 
All type. 15 Ohms covered in Resins and Vynau 

TYPE C4100 IS ALSO SUITABLE FOR BASS GUITA3 OR ELECTRONIC ORGAN 

TYPE COS 25-30 WATTS TYPE 0125 50 WATTS 
Fitted four 8' high flua 8 watt speaker. Fitted four 12" 11,000 line 15 watt 

Overall size approx. 48 x 10 X Sin. f 1 / , / 5 speakers: Overall size approx. 56 x 14 x 91n 

Terme: Dep £3 and 9 monthly Terme: Dep. £4 and 9 monthly pay- £31 
payments 12 (Total £21) Carr. app. manta £337 (Total 134.83) Carr. 75p 

TYPE 04100 100 WATTS Inc. toy 12- 50 watt speakers for consens- 4.65 
tive rating. Extra heavy construction. Sine approx. 58X 16x 10' Acoustically 

filled and pressurised. Tenus: Dep. £11 and 9 mthly. pyts. 16.75 (Total £71.76). ('arc £1 

R.S.C. A10 30 WATT ULTRA LINEAR 

HI-FI AMPLIFIER 
Highly sensitive. Push -Pull high 
output, Hum level-70dB. Response 

t3dB 30-20,000 c/a. All high grade components. Valves EF86, 

2086, ECC83, 807, 807, GZ34. Separate Bass and Treble Controls. 

Sensitivity 36 millivolt.. Fer High Impedance microphones. 
For Clubs, School, Theatres, Dance Ha11s, Outdoor Functions, 

9-- etc. For Electronic Organ, Gpitar, String Bus, etc. Gram, Radio 

or Tape. Two separate inputs with vol. controls permit such as 'mike" and Pick-up etc. to be used 

for mixing purpoeee, 200-250v. 50 c/s A.C. mains. For 3 and 15 ohm speakers. Con,- £15.75 
plate Kit of parts with wiring diagram and instructions. Twin -han lied perforated cover 

£1.90. Or factory built with EL34 output valves and 12 months' guarantee for £19.75 Carr. 659 

TERMS: Deposit 14 and 9 monthly payments of 12.10 (Total 122.901. Send S.A.E. for leaflet. 

R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS 

FULLY GUARANTEED. Impregnated and Interleaved where noce glary. 

Primaries 200-250v. Socle. Screened FILAMENT or TRANSISTOR POWER PACK 

MIDGET CLAMPED TYPE 21 x 24 x 2)iu. Typesa 
6-3v.a. 1 S0. 9p;;.6.3v. 5 

2a. 
5 S; 6 3a. or 740; 

250v., 60mA, 63v. 2a 
250-0.250v., 60rpA 63v 2a £1.05 150.11.85:0.9.19v 15a 01.10; 0-12-25-42v 2+£1.76.. 

FULLY SHROUDED UPRIGHT MOUNTING CHARGER TRANSFORMERS 0-9-15v. 150. 99p; 

250-0-250v. 60mA, 6.3v. 2a., 0.5-6.3v. la. 11-40 24a. 11.10; 3.1125: 6+./145; 6a.11-65; 8a.12-00 

250-0.250v. 100mA, 83v. 4a., 0-5.63v. 3a. 12.20 AUTO (Step UP/step DOWN) TRANSFORMERS 

300-0-300v. 100mA, 63v. 40., 0-5.63v. 3a. £240 0-110/120v. 200.230-250v. 50-80 watts 11-10 

300-0-300v.M3 510 Amplifl 
c.t., 6 30. la. 150 

1286 OUTPUT TRANSFORMERS £1-90 
250 

w 
12-76: 500 watts 15-75 

For 
350.0.350v. 100mA, 63v. 4s., 0 5-63v. 3a. 12.20 Standard Pentode 6,000 f) or 7,000 A to Si) bop 

350-0-350v. 150mA, 63v. 4a., 0-5-63v. 3a. 12.66 Push -Pull 8 watts EL84 to 3 fl or 15 í2.. 839 

425-0-425v. 200mA, 6.3v. 4a., c.t., 5v. 3a. 14-95 Push-Pull p 
10 watts 6V6, ECL86 to 8, 5, 8 or 

1187 
42S-0.4250. 200mA, 6 3v. 4a., 6 3v. 3a., 5v. 

30 £510 Push -Pull EL84 to 3 or 15 fl 10-12 watts.. 1186 

450.0-450v. 250mA, 63v. 4a., c.t., 5v. 3a. 15.50 Push -Pull UT.ra Linear for Mollard 510, etc. 12-20 

TOP SHROUDED DROP-THRO' TYPE Plush -Pull 1618 watts, sectionally wound 

260.0-2600. 70mA, 83v. 2a., 0-5-6 3v. 2a. 11.85 0L6, KT66, etc., for 3 or 15 í) 1199 

250.0-250V. 100mA, 63v. S -Sa. 11.56 Push-Pull 
EL34, 

watt 
high 

quality 
tc. tsectio 1óBly 1880 

250.0-250v. 100mA, 63v. 2a., 63v. la. 11.60 wound 

350-0.350v. 80mA, 83v. 2., 0-5-63v. la. £1.65 SMOOTHING CHOKES 150mA, 7-10H. 250 fl 
100mA. 10H, 200 fl 60p: 

300-0-300v. 100mA, 63v. 4a., 0-5-6.3v. 3a. 12.20 
3Óv 

Q 50pOmA, 10H, 400 Q 225p.80mÁ, 
10H, 

300-0.300v. 130mA, 63v. 4a., c.t. 63v. la. 
Suitable for ?dullard 510 Amplifier 12.50 SELENIUM RECTIFIERS F. W. (Bridged) 

350-0-350v. 150mA, 63e. 4a., 0-5-63v. 3a. 92.00 la. 259. 
12v. 

2a. 15D 30. 509. 4e. 6óD bap 80pó` 

CREDIT TERMS AVAILABLE ON PURCHASES OVER D3(Kits Excepted) 

INTEREST CHARGES REFUNDED ON CREDIT SALES Settled in 3 months 

FAL. 
F.G.IJ2A DISCO CONSOLE 
Incorporating twin Garrard SP25 
Mk.ID turntables and Ceramic 
Cartridges with diamond stylii. 
Sturntable.rnVol.l controls 

MONITORING 
FACILITIES, plus Treble and Bass 
Controls. Separate input for 'mike' 
with vol. control switch. Black 
Rexiae covered Cabinet with lid. 
see illy. ou left 

£ 67 
Carr. £1.25 -I 

Or Dep. £18.25 and 
9 mthly pymis 16.75 
(Total 17410r Dep. £15 and 18 mthly 
paymnts 13 -SO (Total £7908). 

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

High flua ceramic magnets. ALL CARR. FREE. 

'POP' 100 I 'POP' 60 i 'POP' 50 
18" IOOWatt 15" 60 Watt 12" 50 Watt 

14,000 gauss 14.000 gauss 13,000 gauss 
8/150 8/ISt) 150 f10.90 

(22.95 E12.90 ep 12 and 9 

Dep: 16 and 9 Dep. £8.80 and 9 monthly pay - 
mthly payments monthly payments. mente £1.80 

02.20 (Total £25.80) i 1140 (Total £151. 
PAIR 

(Total 
lS 

112-so) 
ABLE 

l'OR BASS GUITAR, ELECT. ORGAN, ETC. ALL PURPOSES 

R.S.C. Branches listed below open all day Sets. 
BRADFORD 10 North Parade (Half -day Wed.). Te1.25349 

BLACKPOOL (Agent) O & C Electronics 
Church Street 

BIRMINGHAM 30/31 Tt Western Arcade, 
el a 021-236127 (Half -day Wed.). 

DERBY 26 Osmaston Rd., The Spot (Half-day Wed.). 
Tel. 1361 

DARLINGTON 18 Prlestgate (Half -day Wed. 
Tel. 68043 

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

218 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,e 
Bry Wedte Tel. 28252 

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

LONDON 238 Edgware'Road, W.2. (Half -day Thurs.). 
Tel. 23 29 

MANCHESTER 80A Oldham Street, (Hal 
-dTe y2Wd 2778 

MIDDLESBROUGH 106 Newport Rd. (Half-da 
ÿ1 

Wed.). T7096 
NEWCASTLE UPON TYNE 

19 
Newgate 

(Ha1£ dey Wed.). Tel.21469 

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

SHEFFIELD 13 Exchange stle Market Blds.) 
(Halt-daytreet aThurs.). Tel. 20716 

SUNDERLAND 5 Market Square Opp. W. H. Smiths 

FANE SPEAKERS `POP' 25/2 12 in. 25 WATT 
Dual Cone 15 12 (for uses £6.75 Carr. or Dep. £1 and 9 mthly 

other than Bass Guitar or tree º7:75). e 759 (Total 
£7 75). 

Electronic Organ). 

GROUP/DISCO EQUIPMENT PACKAGE OFFERS 
P.A.L. PHASE 50 ME.III AMPLIFIER 034.95 PACKAGE PRICE 

PR. FANE POP 25/2 25W L/SPEAKERS £13.60 
Terms: Deposit £8.50 and 9 monthly 
payment. of 14.72 (Total £48.98) 

F.A.L. PHASE ILIII 
PR. FANE POP50 50L SPEAKERS 

AMPLIFIER 

Term.: Deposit £10 and 9 monthly 
payments of 15.25 (Total £57.251 

F.A.L. PHASE 50 MK.IH AMPLIFIER 
PAIR L12/25 25W L/8 in cabinets 
Terms: Deposit £10 and 9 monthly 
payments of £5.75 (Total 181.751 

P.A.L. PHASE 100 AMPLIFIER 
4 FANE POP 50 L/SPEAKERS 
Terms: Deposit 115.95 and 9 monthly 
payments of £10.50 (Total £110.45) 

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

£33.50 watt high flux speakers for conservative 
rating. Impedance 8-15 ohms. Carr. £1.50 
Or deposit 14.50 and 9 monthly payts. of 18.62. Total £8708 

L12/25 12" 25 WATT L13 13" X 8" 10 Watt 
10,000 lines 

£ 1 1 

11 ,95 
10,000 lines 3 or 15 

£5.25 15 ohms. ohms. State imped- 
Carr. 50p. ance required. Carr 40p 

FAL PHASE 50 MkI II AMPLIFIER 50W 
Solid state. 4 Separately controlled inputs 
Ply master vol. control. Ind. Bas and Treble 
Controls. Protective circuit to guard against 
damage from accidental shorts. Output for 
Speaker/s 3 to 30 ohms. Size 17'x7'X79- 

200.250v. A.C. m ins.Output 50 watts music rating. 934.95 z?. 
Or deposit £7.25 A 9 monthly payments £3.50. Total 238.75. 

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 

8 19 NEWGATE CENTRE, NEWCASTLE 

Sin CENTRES ETD. 

MAIL ORDERS & EXPORT ENQUIRIES TO: - 
AUDIO HOUSE, HENCONNER LANE. LEEDS, 18. 

Sel: Padsey (09785) 77681. 
TERMS C.W.O. or C.O.D. No C.O.D. ender £1. 

POSTAGE 12. 80p EXTRA CER VER £2 ORºAS QUOATED.D 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 

£48.46 £45 er. 
t84.96 PACKAGE PRICE 
021.80 £52 

17. 
£56.75 

£34.95 
£23.90 

£58.86 

£81.95 
£43.80 

£105.55 

PACKAGE PRICE 

£56£.25 

PACKAGE PRICE 

£99.951. 

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 12in. 50w L'apkee. 
* Four Jack inputs and two Volume 
Controls for instant use of up to tour pick-ups 
or "mikes". Bas and Treble controls. 
Credit Terms: Deposit Send 

115 A 9 monthly B.A.E. 

pyts of £6.26 Can. £65for 

(Total £71.25) £2 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 Bas and Treble controle 
Current valves. Peak output rating. Strom 
Realise covered cabinet with handles. 
Attractive black/gold P.V.C. facia. Neon 
orindicator. 5For v. A.C. mains. For 3 

or 15 ohm speakers. Send B.A.E. for leaflet. 
rG/'G) 

Terms: Deposit 54-30 and 9 monthly pay- 65p 
ments of 12.30 (Total 128001. 
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NEWFROM 

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

Representing really exceptional value 

LINEAR 606 
6 6 WATTS 

Recommended Retail Price 

£2250 

TWO STEREO 
AMPLIFIERS 
IN ELEGANT TEAK FINISH CASES 

TECHNICAL DETAILS 
Bass Control t 12 dB at 40 Hz 
Treble Control f 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. 

* 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 M 12 dB at 60 Hz. 

Treble Control t 14 dB. at 
14 KHz. 

PRINTED CIRCUIT CONSTRUCTION 
EMPLOYING IO TRANSISTORS 

ALL LINEAR AMPLIFIERS GUARANTEED FOR 12 MONTHS 
LINEAR PRODUCTS LTD., Electron Works, Armle , Leeds. LS12 3SA Te1.630126 

* 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. 

LINEAR sos 
Recommended Retail Price 5+5 WATT -C 

£17SO 0-200-250v. 50 Hz A.C. 
mains operation 

ELECTRONIC 
VALVES 
DY86 0.23 PC97 0.36 PY83 0.26 
DY87 0.23 PCC84 0.28 PY500 0.95 
EABC80 0.30 PCC89 0.43 PY800 0.32 

PCC189 0.47 PY801 0.32 EB91 
PCF80 0-27 UABC80 0.30 

ECC82 PCF86 0.44 UCC85 0.34 
ECC83 PCF802 0.38 UCH81 0.30 
ECL80 PCF806 0.56 UCL82 0.31 
EF80 PCF808 68 UL4I 0.54 
EF85 .26 PCL82 ^W 070; UY85 0.24 
EF86 0.28 PCL83 Ò 5S- 6130L2 0.58 
EF89 y, -p!23'ß PCL84 0.33 6AT6 0,J8 
EF91 *CQ PCL85 0.37 6AU6 020 
EF183 0.26 PCL86 0.37 68A6 0.20 
EF184 0.28 PFL200 0.51 6BE6 0.21 
EH90 0.35 PL36 0.47 6F23 0.67 
EL4I 0.53 PL8I 0.43 2AT6 
EL84 0.22 PL82 0.29 2AT7 
EYSI .0.30 PL83. 0.31 2AU7 
EY86 I PL84 0.292AX7 

le 20 PL500 0.611 2BÁ6 BA6 0.30 
EZ81 0. PL504 0.61 2BE6 0.30 
PC86 0.45 PY8I 0.23 35W4 0.23 
PC88 0.45 PY82 0.24 5005 0.32 
POSTAGE: I VALVE 5p, EACH ADDITIONAL VALVE Ip. 
ORDERS OVER t5 POST FREE. CASH WITH ORDER ONLY. 

Quotations for any type not listed send SAE. 

NO CALLERS. ALL VALVES GUARANTEED AND INDI- 
VIDUALLY BOXED. 

EXPRESS MAIL ORDER 
SEND TO :- 

0.1 
0.1 

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

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, 
12V d.c. Current 500mA. 
Price £4.47 postage paid 

EEC Car Adaptor 
Input 12 volts. Output 6V, 7.5V, 9V. 
Price £5.10 postage paid 

MD 800 Sound Headphones with volume control £3.90 
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 Sp P. & P. 
C 120 60p plus 5p P. & P. 

Pocket Transistors 
Radio AM with Battery, Magnetic Earphone and 
Carrying Case, £1.95 Postage Paid. 

Mixed packet of resistors 25p postage paid 
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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 plue 3 Diodes. 8' x 2}' Speaker. Air 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: MW1, MW2, LW, SW1, SW2, 
SW3 and Trawler Band. Built in Ferrite Rod Aerial 
for MW and LW. Retractable chrome plated Tele- 
ecople aerial for Short Waves. Push pull output using 
600mW translators. Car aerial and Tape record sockets. 
Selectivity switch. Switched earpiece socket complete 
with earpiece. 8 transistors plus 3 diodes. 8' x 21' 
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 Plane 25p (FREE with parts). 

Total building cost £698 p. P. & 

(Overseas P. & P. £1) V Ins. d1p. 

POCKET 

FIVE 
Tunable Wavebands --_ 

MW, LW, Trawler Band 
with extended M.W. 
band for easier tuning 
of Luxembourg, etc. 
7 stages -5 transistors and 2 diodes, 
supersensitive ferrite rod aerial, fine 
tone moving coil speaker. Attractive black and gold 
case. Size 51 x 1} x 31m. Easy build plana and 
parts price list 109 (FREE with parts). Earpiece with 
plug and switched socket for private listening 30p 
extra. 

Total building costs £229 P. P. & 

(Overseas P. & I'. 63p) La7 Lie. 21p 

FULL AFTER 
SALES 
SERVICE 

ROAME 

SEVEN 

MK IV 

Total building cost 

P. P. & Ins. 50p 

(Overseas P. a P. £1) 

7 Tunable Wave- 
bands: MW1, MW2, 
LW, SW1, SW2, 
SW3 and Trawler 
Bard. Extra Medium waveband provides easier tuning 
of 'Radio Luxembourg, etc. Built in ferrite rod aerial 
for MW and LW. Retractable 4 section 24ín. chrome 
plated telescopic aerial for SW. Socket for Car Aerial. 
Powerful push-pull output. 7 transistors and 2 diodes, 
8' X 2}' speaker. Air spaced ganged tuning condenser. 
Vol rme/on/off, tuning and wave change controls. 
Attractive case with carrying hadle.Size9 X 7 x 4fn. 
approx. Easy to follow instructions and diagram.. Parts 
price list and easy build plane 189 (FREE with parts). 
Earpiece with plug and switched socket for private 
listening, 30p extra. 

Total building costs L598 P P.& 
(Overseas P. & P. £1) CId Ins. 41p. 

TRANSONA 

FIVE 

5 TRANSISTORS 4F- 
AND 2 DIODES 

3 Tunable Wavebands: MW, 1.W and Trawler Band. 
7 stage -5 transistors and 2 diodes, ferrite rod aerial. 
tuning condenser volume control, One tone 
moving coil speaker. Attractive case with red speaker 
grille. Size 6} x 41 x 11ín. Easy build plans and 
parts price list 10p (FREE with parts). Earpiece with 
plug and switched socket for private listening 309 extra. 

Total building costs £2.50 P P & 

(Overseas P. & P. 63p) Ins. 22p 

NEW! "EDU-KIT ,, 

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: 3 inch Speaker: Terminal Strip: Ferrite Rod 

Aerial: 3 Plugs and Socket.: Battery Clips: 4 Tag 
Boards: Balanced Armature Unit: 10 Traneisturs: 

4 Diodes: Resistors: Cwpacitors: Three 1' Knobs. 
Unite once emistructed are detachable 
from Master I -nit, enabling them to be 

stored for future uee. Idel for 
Schools, Educational Authorities and 
all those interested in radio construction 

I parts including £550 P P a 
Case and Plans Ins. 819 

(Overseas P. & P. £1) 

Callers aide entrance Barrette Shoe Shop 
Open 10-1, 2.30-4.30 Mon. -Fri. 9-12 Sat. 

. , .L-.,Jid¡'i4t 
4,..,_,.' 

-a N 

ROAMER 

SIX 
6 Tunable Wave- 
bands: MW, LW, 
B W 1, SW2, Traw- 
ler band plus an 
extra M.W. band 
for easier tuning 
of Luxembourg 
etc. Sensitive for - 
rite rod aerial and 
telescopic aerial 
for Short Waves. 
lin. Speaker. 8 
stages -6 translators and 2 diode. Attractive black. 
case with red grille, dial and black knobs with polished 
metal inserts. Size 9 X 51 X 29in. approx. Easy build 
plane and parts price list l5p (FREE with parts). 
Earpiece with plug and switched socket for private 
listening 309 extra. 

Total building costs r {a98 P P & 

(Overseas P. & P. £1) r V Ina. 26p 

TRANS 

EIGHT 
8 TRANSISTORS 

and 3 DIODES 

6 Tunable Wave- 
bands: MW, LW, 
SW1, SW2, SW3 
rad Trawler Band. 

Sensitive ferrite rod aerial for M.W. and L.W. Tele- 
scopic aerial for Short Waves. Sin. Speaker. 8 improved 
type transistors plus 3 diodes. Attractive case In 
black with red grille, dial and black knobs with polished 
metal inserts. Size 9 x 5} 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 2.159 (FREE with parts). 
Earpiece with plug and switched socket for private 
listening 309 extra. 

Total building costs 
(Overseas P. & P. £1) £448 I ; P. y 

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

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

Parts price list and plans for 

Name 

Address 

a 

PW45 
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DRILL 
CONTROLLER 
NEW 1KW MODEL 
Electronically changes 
speed from approxi- 

mate re to 
um. Fall po at 

speeds by finger- 
bntrol. Kit includes al 

te. care, everything and 
ull Instruction,. £150 plus 

9p poet and insurance.. 
e up model siux.-avaII- 

a e. 62.25 plaeß315-poat & p. 

MAINS OPER4 CONTACTOR 
220/240v. 50 cycle solenoid 
with laminated cozy 'o very 
silent in operation. Cloeee 4 
circuits each rated at 10 amps. 
Extremely well made by 
German Electrical Company. 
Overall vise 25 x 2 x 21n. 
11.50 each. 

NEED A SPECIAL SWITCH? 
Double Leal Contact. Very slight pressure close, 

both contacts. Op each, 
SOp doz. Plastic poets -rod 
eultable for operating, 6 
each, 459 dos. 

AUTO -ELECTRIC 
CAR AERIAL 
with dashboard control switch -fully 
extendable to 401n. or fully retractable. 
Suitable for 12v. positive or negative 
earth. Supplied complete with fitting 
Instructions and ready wired dashboard 
switch. 65.75 plus 25p poet and ins. 

MAINS TRANSISTOR POWER 
PACK 

Designed to operate translator Bete and ampli- 
fiers. Adjustable output 6v., 9v., 12 volte for up 
to 500mA (close B working). Takeo the place of 
any of the following batteries: PP1, PP3, PP4, 
PPS, PP7, PP9, and others. Kit comprisse: mains 
transformer rectifier, smoothing and load resistor 
condensers and instruction.. Real snip at only 
£1 plan 18p postage. 

MICRO SWITCH 
5 amp changeover contacte, 9p 
each, 61 doz. 15 amp Model 
10p each or 11.05 doe. 

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 
8 ay-] pole. 12 way. All at 20p 
each, 11-80 for ten, your assortment. 

CUADRAC. The latest thing in variable power 
control. This ie a power thyristor with built in 
triggering circuit. Requires only variable contro 
and condenser. We can offer the 400v 5 am, mode 
with circuit at only £1'85. 

FLEX CABLE SNIP 
3 -core heavy circular T.R.S. waterproof Sex, id 
for running down the garden to pool or shed. 
15mm. core. (5 amp). 100 yard colle £4.25 plue 
carriage: 75p up to 200 miles; 11 300 miles; 
1150 500 miles. 

0 
NUMICATOR TUBES 

For digital instrumente, counters, timer., 
clock, etc. Hi -vac KN. 3, Price £1.46 
each. 10 for £18. 

12 WAY.S.IJB-MINIATURE 
MULTI -CORE CABL,E 

7.0076 copper coree each core P.V.C. InulÀrtpd and 
of different colour. P.V.C. covered ove and 
approx. 3/161n. thick. Price 20p per yard. 

0-8 AMMETER 
21qí square full vision for flush 

ting. Moving Iron instrument.__ 
charger. Price SOp each. 

LIGHT CELL 
Almost sero resistant in sun- 
light increase, to 10 K Ohme 
in dark or dull light, epoxy 

resin sealed. Size approx. lin. dia. by Sin. thick. 
Rated at 500 MW, wire ended. 48p with circuit. 
Also ORP l2 light ,celi 45p. 

TREASURE TRACER MARK II 
Complete Kit (except wooden 
battens) to make the me 
detector similar to the circuit 
Practical Wine,, August issue. 
£8.96 pine 20p poet and insurance. 

BAKELITE INSTRUMENT 
CASE 

Size approx. 61' x 31' x 2' 
deep with braes inserte in 

four corner. and bakelite 
panel. This ie a very strong 

case suitable to home fnetm- 
mente and pedal rigs, etc. Price 

459 each. 

No. of Pole' 
1 pole 
2 polea 
3 poles 
4 pole' 
5 poles 
6 poles 
7 poles 
8 polea 
9 poles 

10 polea 
11 Doles 
12 pole. 

MULLARD I.F. MODULE 
This i, 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 
need ae an i.f. amplifier for f.m. and a self -oscillating 
mixer for a.m. operation, in conjunction with an ex- 
ternal oeelllator coll. 759 each. 10 for 68.75. 100 for 
£82 50p. With connection dig. 

STANDARD WAFER SWITCHES 
Standard else 15' wafer -silver-plated 5 -amp contact, 
standard l'spindle 2' long -with locking washer and nut. 

2 way 3 way 4 way 5 way 6 way 8 way 9 way l0way 12 
409 40p 409 409 40p 409 40p 40p 
40p 409 40p 409 40p 40p 40p 70p 
40p 40p 40p 409 709 70p 70p 95p 
40p 409 40p 70p 70p 70p 70p £1.20 £ 
40p 409 70p 70p 95p 95p 95p £1 -45 £1 
40p 705 70p 70p 95p 95p 959 £1 70 £1 70 
70p 709 709 95p £1 20 £1 20 £1 20 £1 95 £1 95 
705 70p 705 95p £1.20 £1 20 £1.20 42 20 £2 20 
70p 70p 95p 95p £1 45 £1.45 £1 45 £2 45 £2 45 
70p 709 95p £1 20 61.45 £1 45 21 45 L2.70 £2.70 
70p 95p 95p £1.20 £1.70 £1 70 £1 70 £2 95 £2'95 
709 95p 95p £1.20 £1.70 £1 70 £1 70 £3 20 £3.20 

13 AMP TWIN GANG SOCKETSt 
Offered at less than wholesale price your 
opportunity to replace those dangerous 
adaptors -brown bakelite flush mounting - 
standard fitting. Unewitched 20p each, sep- 
arately switched 50p each. Separately switched 
and with neon on/off indicators 45p each. 
Les. 10% ten or more +20p postage if order 
under £5. 

THIS MONTH'S SNIP 
YOUR TIME le the moat precious thing you have. Do 
you waste It waiting for the soldering iron to heat up? 
You can 

Gun 
solderinghhe in a few seconds with the E.T.P. ºfp 

Solder which we offer at specially keen price. It le Wool. 
In fact this month', min. A well made lightweight unit 
with Sash lamp to Illuminate the work. Has 100 watt 
double Insulated mains Transformer and is built into 
a shockproof Thermo -plastic case. Suitable for 240volt, 
50 c.p.e. This comes complete with 5 spare tip, and is 
offered at a special snip price £225. plus 20p poet and 
insurance 

Sq 

- - Size 2l' x 2 x 1I' 
75p. 

Model TT1O 11' pull else 3 x 25 x 2' 
£1.80 pine 20p. Post and insurance. 

CENTRIFUGAL FAN 
Mains operated, turbo blower type. Pressed steel housing 
contain, motor and impeller. Motor 1. 1/10th h.p. giving 
considerable air flow but virtually no noise. Approx. dimen- 
clone 105 in. wide x 12 ioe. dia. outlet into trunking 101 x 
45 in. 6495 plus £1 poet and Insurance. 

THERMOSTAT WITH THERMOMETER 
Made by Honeywell for normal air temperatures 40.-80.F. 
(5.25.C.). This Is a precision instrument with a differential 
which can be adjusted to better than 1.55F. A mercury 
switch breaks on temp. rise -the switch ie operated by 
coiled bl-metal element and an adjustable heater le incor- 
porated for heat anticipation. Elegantl tyled and en- 
cased In an ivory plastic case with clear pl: -tie windows, 
the anal below. Size 

rox. 98' x 8-r x 1'4' deep --Gan - _-, on 
ndult box or directly on wail. Price 1126 e 

111.25. 

LARD AUDIO AMPLIFIER MODULE 
4 traneietore, and has an output of 500mW into 

speakers. Input suitable for crystal min. 
9 volt battery operated. Size 2' bog x 15" . SPECIAL SNIP PRICE 60p each. 

DISTRIBUTION 
PANELS 

Ju:. -hat you need for work x 13 amp rockets in metal box to 
take ,' , 19 : plugs and on/off switch with neon warning light. 
Supplied comp e with 7 feet of heavy cable. Wired up ready to work, 62.25 lee, plug; £260 with fitted 13 amp plug; £286 with fitted 15 amp plug, pins 23p P.A P. 
t HOUR MINUTE TIMER 
Made by Smiths. Complete with control knob and calibrated 
dial. Thin month's aped al bargain at 60p. Useful in the kitchen, 
office and dark -room, etc. 

ELECTRIC TIME SWITCH 
Made by Smith» these are A.C. main, operated. NOT 
CLOCKWORK. Ideal for mounting on rack or shelf or 
can be built into box with 13A socket. 2 completely 
ad Instable time periods per 24 hours, 5 amp changeover 
contact° will switch circuit on or off during these periods 
£250 poet and ins., 29p. Additional time contact, hop pair. 

3000 WATT IMMERSION HEATER 
0-250 volts. Suitable all water tanks. 11' long, normal hole fixing complete 

bakelite cover over connections. This Is a stand: Heater 
e by the famous Remploy Company. Price 11- 

oetietc. 20p. 
SO MICRO A 

panel mounting -type U. 
MAtN'S OPERA 

SOLENO D 

ul 
x 

Model 772-s 
but powerful 1' 
-approx. six 
15 x 11' 

Mode100/1 r pul 

TER 

rmoeta 

40p 
70p 
5p 

0 

MAINS RELAY BARG IN 
Special this month are 
some single, double 
and treble pole change- 
over relays. Contacts 
rated at 15 amp.. 
Operating soil wound 
for 240V A.O'. Good 
British Make. Unused.. 

Size approx. 15' z 1'. Open conntrnc- 
tins. 

ELECTRONIC Ifa6I1011 

De e model wit 
en ordering please sf: . er for pos 

r negative systems. 
22 
SWITCH 

SOLENOID OPERATED STUD 

Maine operated, each current pulse to switch 
solenoid moves switch arm through one position 
on to the next contact stud -current to release 
solenoid bringe but switch arm to position one. 
These are ex -equipment but in good working 
order. Any not eo would be replaced. Price 60p 
each. 

'ON'SWITC 

CD CAR IGNITION 
This eyetem which has 
proved to be amazingly 
efficient. We offer kit 
of parte am P.W. Circuit 
66.96 plue 20p p. A p. 
aced circuit , 96. 

Made ,y . o ,r washing'hidchines etc. Centre 
spindle closes double pole 15 amp switch directly it is turned. A tall 360' turn or only a part turn 
winds the clockwork mechanism anu keep the 
switch closed until the spindle return. to the 
'off' position. A dial therefore could be fitted to 
indicate hours and minutes and the switch on 
period could be set quite accurately. 8 model. 
available -90 minutes. -120 minute. and 360 
minutes. Price 95p each. Metal clad pointer knob 
159r Suitable relay to make the switch 'on' 
instead of 'off' 85p. 
MOTOR GENERATOR 
Ex Admiralty -24 volt D.C. Input -240v 50 epe 
output. Admiralty rating 80 watt but we have 
tested this to 50% overload voltage regulated so 
suitable to operate TV or instrument. In case with 
metal cover -controle on front include voltmeter. 
Probably coat £200 each to make. Our price only 
126 each plus carriage. 12 up to 200 miles 14 up 
to 400 miles. 
PAPST MOTORS 
Eat. 1/40th h.p. Made 
for 110-120 volt working. 
but two of there work 
ideally together off our 
standard 240 volt mains. 
A really beautiful motor, 
extremely quiet running 
and reversible. 6150 
each. Postage one 23p, 
two 33p. 230v model M. 
PRESSURE SWITCH 
Containing a 15 amp. change over 
switch operated by a diaphragm 
which in turn le operated by air 
premure through a small metal 
tube. The operating pressure ie 
adjustable but is set to operate in 
approx. 10 in. of water. These are quite low 
pressure devices and can in - ' rated 
simply by blowing into the 1 tube. r 

- Ipal 
nse ... r washing mach to turn off ter w n tub -ache t level but no do 

many other app cations. 
D each. 10 for 68.75. 

TAPE HEADS 
inlature size, approximately Y square by 5' long. 
here are double wound for stereo. Offered at a 
ry low price o1459 coca. New end unuse 

WITCH REF. H /4 
Ideal for intercom or shiner. Pressing the lever 
down operates 6 pairs of change -over contact., 
pressing the lever up operates 4 pains of change- 
over contacts. The switch is spring loaded and 
normally returns to the off or centre position. Size 
approximately 19' long x 25' deep x 5' thick. 
40p each. 

PUSH BUTTON SWITCHES 
Mains, suitable for audio or R.F. Each switch 
rated at 250v 15 amps. let (black posh button) 
closes 2 circuits. 2nd (white push button) operates 
one change over. 3rd (white push button) operate. 
one change over. 4th (white push button) opens 
one circuit. Note: all depressed buttons remain 
down until cleared by the 5th (red button). 
Further note: -It le a relatively easy job to 
alter the position of the tags thus making the 
switches suit your circuit. Fitted with 3 white 
I red and 1 black button. 80p each or 10 for 
£2.70. 

7 POS ROTARY MAINS SWITCH 
Rated 15 amp at 230v. 4 circuits. Position A -all 
circuit. open. Position B -circuit 1 closed. Posi- 
tion C--circult closed. Position D. circuite 2, 3 A 4 
closed. Position E-2 & 3 circuit. closed. Position 
F-1, 2, 3, & 4 circuits closed. Position G-2 & 4 
circuits closed. 169 each or 10 for 61.86. 

EDGE CONNECTORS 
32 wa for 2' strip boars. Gold plated eon- 

VEROBOARD 
OCcute-10 placee.- 1- 15 & 2 matrix. All good 
useful aims. Total not leas than 150 rosins. Very 

ful for circuit building. Regular price value 
t leant £2. Price £1 the lot. 

BA 
here are variable voltage transformers. British 

made by the famous Zenith Co. Fully enclosed 
for beach use and fitted with calibrated scale and 
control knob. Zenith Model No. 100 LM. 220-240 
A.C. output 0.290volt up to 8 amps. This model 
le listed at nearly 620. We have a limited quantity, 
only, absolutely brand new, still in makers 

Single pole 26p each 10 for 12.25 cartons, offered to you at 112.50 each plue 11 
Treble pole 85p each 10 for 1815' carriage and insurance up to 400 mflee. 

Where postage b not stated then orders 
over Lb are poet free. Below £5 add 20p 
Semiconductors add by post. Over £1 poet 
free. S.A.E. with enquiries please. 

J.ADLL IELECTRICAL) LTD 
(Dept. P.W.), 7 Park Street, Croydon CRO IYD 

Callers to: 102'3 Tamworth Road, Croydon. 
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POWERTRAN 

ELECTRONICS 'TEXAN' 
Specialists in high quality kits for high quality audio 

equipment. Previously concentrating on advanced Wireless 
World designs (pre -amps, power amplifiers hole 10 to 100 warts, 
power supplies, tape recorder) we now proudly add the Practical 
Whalen TEXAN to our range. 

SLIDER POTENTIOMETERS 

LENGTH 87mm WIDTH 10mm TRAVEL 55mm 

Single: log or lin 
10K, 22K, 47K, 100K 358 

Duni: log or lin 
10K, 22K, 47K, 100K 55p 

Balance: special dual track 10K 60p 

Block/Chrome knob -type A or B 12p 

23mm CARBON POTENTIOMETERS 

Single: lin 1K to 2M2 

log 4K7 to 2M2 
Dual: lin or log 4K7 to 2M2 

Balance: 10K log/A log 

Switched: log single 10K, 100K 
log dual 10K, 100K, 1M 

12p 

12p 

35p 

40p 
30p 
55p 

APPOINTED DISTRIBUTORS 

FOR THE 

TEXAS INSTRUMENTS DESIGNED 

A APPROVED FULL KIT 
20 Warts per channel 
6 Integrated In circuits 

£28.50 ln -aneista: 

st lull asp HARMONIC DISTORTION 
0.05% at 15W 1KHz into 15 ohn. 

INCLUDES TEAK CASE 0.09%or20W 1KHz into8 ohm 

FREQUENCY RESPONSE 
5H, to 35KHz (-3dB) 
SIGNAL TO NOISE RATIO 
604B mognetic pick-up 
72dB radio 

SEMICONDUCTORS 

Components available in soperere packs 
Eg. 

Resistors and capacitors L 3.70 
Switches and controls t 2.35 
Fibre Glass PCB L 2.50 
Semiconductors L 8.35 

For other ports and full specification 
pieuse see our free list. 

20699 

2111617 

201711 
2N2926G-. 

0.30 

0.20 
0. 

40361 . 

40362 
6CI07 e-^ 
BC108 ..--...MPSU55 

CC125 

109 ( 

0.40 

0.4 
0.08 

MPSA66 

/050050.30 
,NPSU05 

SN75N72741P74BP 

0.40 

0.60 
0.70 
0.95 

THYRISTORS RECTIFIERS 

220305221103300555..-3 221103300555..-0.95 BB 5 PIV lA 3A 7A 16A lA 1.5A 3A 

203442 0C126 0.15 THBII 1.10 

203702 
203703 

i.1 i . 

8C182K 
BC212K 

0.10 
0.12 

TIP29A 
TIPJOA 

0.50 
0.60 

11y 50 25p 7p 45p 60p 

C;:1 100 27p 50p 65p l v9 20p 
2113704 '.1' 8C1021 TIP3IA 0.60 200 35p 37p SSP 75p lOP 22p 
203705 
2113706 

10 

0.09 

BC1841 
8C212L 

0.1 " TI P32A 
T1P338. 

0.70 
1.00 

300 60p 85p Ilp 25p 

203707 0.10 BC114L 0.14 TIP34A 1.50 400 459 50p .. 65P 90p lOp 12p 2 p 

203]08 0.07 8F257 0.55 TIP41A 0.74 

203709 0.09 8F259 0.60 TIP42A 0.90 
203710 OW 8F629 0.70 T1P3055 0.60 FOR FREE ILLUSTRATED LIST PLEASE WRITE TO 
293711 
2113819 

0 9 8FY50 
MJ481 

0.20 
1.20 

1808120 
1040K20 

0.50 
1.40 

203901 7 83401 1.70 10914 0.07 DEPT. D 

203906 020 MJE521 0.70 10916 0.07 
2N4058 0.12 MP5605 0.30 1544 0.05 22 THE PANTILES BEXLEYHEATH KENT 
294063 0.11 MPSA12 0.55 16920 0.10 

294302 
2N5457 

0.60 
0 30 

MP56.14 
MPSA55 

0.35 
0.35 

153062 

5805 
0.25 
1.20 

UK POST FREE EXCEPT WHERE STATED OVERSEAS AT COST 

295830 0 30 MPSA65 0.75 MAIL ORDER ONLY 

ORGAN KITS 
Build your own Electronic Organ, if you want 
the best value for your money. Yee you really 
save over 50% and get the beet and up-to-date 
designs. Thera are four models to choose from. 
* Portable -4 octave keyboard with 10 voices, 

3 pitches -vibrato, at £103.00, P/P L1.50. 

* Console -5 octave keyboard with 10 voices, 
3 pitches . Keyboard can be split into solo and 
accompaniment. Vibrato built in amplifier and 
50 watt 12" Goodmans speaker at £167.00, 
P/P L5.00. 

* Console -2 x 4 octave keyboards and 13 note pedal 
board, 29 voices, Vibrato, Delay Vibrato, Sustain 
Reverberation, Precussion, Wah Wah, etc. at £406.00. 
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 £572.55 
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 25p for latest catalogue. 

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

ELVINS ELECTRONIC 
MUSICAL INSTRUMENTS 
8, PUTNEY BRIDGE RD., LONDON 
S.We18 TEL: 01-870 4949 

- Bus numbers 37, 220, 225, 168 pass the door. 10 minutes 
walk from East Putney or 15 minutes walk from Putney Bridge 

g. Underground Stations. 
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The largest selection 
NEW LOW PRICE TESTED S.C.R.'s 

PLY IA 
TO -5 

3A 
TO -68 

7A 
TO -66 

l0A I6A 
TO -48 

301 
TO48 

30 '48 0.47 
ap 
0"60 

6p 
068 

ap 
1-16 

100 
2E@x1 4000.57 J1v{J 

0-43 A,a yP 

0.58 

017 

058 
0.61 
0.76 

0.68 
0.75 
0.98 

1-40 
1-90 
1-75 

n00 053 0-77 097 125 
800 0 63 ,-70 0-90 1.20 1-60 4-00 

SIL. RECTS. TESTED 
PIV300mA750mA IA 

EP Op 6p 

1.:iA 3A 
ap 

l0A 
ap 

30A 
Op 

0 0 06 0-05 014 0-21 0.47 
1Ó 04 

009 
0-06 0-06 

0-06 014 
016 
0.20 

0-28 
024 

0-76 
1-00 

400 QQ,QC 018 007 0.20 0.27 0-87 1-25 
60p'p077 0Q6 0-10 0.28 084 0-45 186 
80 

1000'011 
1200 - 

017 
0-25 
0-88 

0-18 
015 - 

025 
0-80 
0aa 

0-87 
046 
0-57 

0-55 
0-68 
0-75 

P00 
250 

TRIACS FULL RANGE OF 

ROM 21 6A l0A ODES 
OLTA es, 

1 TO.88 ., 

100 30 50 76 (80-10 
200 60 90 

Stud) 26p ea. All tally 
tested 5% Col and 

401170 1-14 marked. State voltage 
required. 

DI 
l'OR US WITH 
TRIACS 
B11100 (D3 9 each BRIDGE RECTIFIER 

UNLHINCTION 
46. Eqvt. 2E22046, 

T1843. BEN3000 
each ºs m as 

N SILICS A 
1íc107/106, 10p e: 
'30-99 9p; 100 n, 
Sp each; 1.000 off, 
7p each. Fully-t-_-tedI 
and coded TO 18 

'FREE 
One 505 Pak of , our 

ice free th 
ordere d 24 ya 

SPE 
OFFER 

2E2926 (Y) (0) 
10 for 50p, 23 for 21 
20,000 TO CLEAR 

CÀbigftlPFlïlti- 
ORP12 48p 

O R P80, O RP61 40p each 

GENERAL PURPOSE 
NPN SILICON SWITCH- 
ING TRANS. TO -18 
SIM. TO 20706/8. B8Y- 
27/28/95A. All usable 
devices no open or short 
circuite. ALSO AVAIL- 
ABLE in PEP Sim. to 
2142906, BCY70. When 
ordering pl slate 
preference r PL1P. 

20 
50 

100 
500 

1000 

'OrFor If1,& 50 

For 
For 
For 

1.76 
750 

1800 

PHOTO TRANS. 
OCP71 Type. 48 

SIL. O.P. D 
300m W 
40PI V(Min.) 
Bub -Min. 500.. 
Full Tested 1,000.. 9 
Ideal for Organ Build 

50 

0 

D18D1 Silicon Cella 
switch 50p scab. 

A Silicon Planar, m. o- 
lithic integrated ere t 
having thyristor e ec 
meal characteristics, but 
with an anode gate and a 
built. ode 

sen gate 
cathode. Full data and 
application circuits avail - 
Obit on request. 

rai 

JUMBO 

COMPONENT 
PAKS 

MIXED 
ELECTRONIC 

COMPONENTS 
Exceptionally 

good value 
Resistors, capacitors. 
obi, electrolytic, and 

coils plus many other 
useful Items. Approxi 
mately 31bs In weight, 
Price incl. P. 8 P. 

61.60 only 
Plus poor eatie/action or 
money hart- oaarentee. 

H ND NEW TEXAS 
GER-:. TRANSISTORS 
Coded and Guaranteed 
Pak No. EQVT 
Ti 203713 OC71 
T2 01374 0075 
TI D1218 0081 
T4 20381T 0081 
T5 20382T OC82 
TO 21334413 0C44 

T7 2034511 OC45 
TS 20378 0078 
T9 20399A 2N13112 
T10 2G417 AF117 

All 50p each pak 

2N2060 NPN SIL. DUAL 
TRANS. CODE ^"a9 
TEXAS. 

120 FOB MI /CIE DRIVER 
TRANSISTOR. Sim. 
138X21 @ C407, 2101893 
FULLY TESTED AND 
CODED ND 120._1-24 
17p each. TOS -N.P.N.' 
25 up 1.55 each. 

KING OF THE PAKS Unequalled Value and Quality 

SUPER PAKS 
NEW BI-PAK UNTESTED 

SEMICONDUCTORS 

Satisfaction GUARANTEED in Every Pak. or money back. 

Pak No. 

UI 120 C'!+se sub -min. general purpose germanium diodes 
U2 60 Sl)xed germanium translators AF/RF 
U9 75 Germanium gold bonded diodes elm. OA8, OÁ47 
U4 40 Germanium transistors Ilke 0081, AC148 
175 80 200mA eubmin. 811. diodes 
U6 30 Silicon planar transistors NPN sim. BBY95A, 210706... 
U7 18 Silicon rectifiers Top -Hat 750mA up te 1,000V 
US 50 8O. planar diodes 250mA, OA/200/202 
U9 20 Mixed volte 1 watt Zener diodes 
Ull 90 PNP silicon planar transistors TO -5 aim. 2NI132 

NEW QUALITY TESTED PAKS 
Pak Description Price 

Ql 20 Red spot trans. PNP AF 0"60 
Q2 16 White spot R.F. trans. PEP 
Q3 4 0077 type trans. 060 
Q4 6 Matched trans. OC44/46/81/81D ¡ 0.50 
Q5 4 0075 transistors O SO 
QB 4 0072 transistors 0 50 
Q7 4 AC128 trans. PNP high gain 050 
Q8 4 ACI28 trans. PEP 050 

7 0081 type trans. 050 
0 7 0071 type trans. 050 

Q11 2 AC127/128 comp. pairs PNP/NPN 0 50 
Q12 3 AFI16 type trans. 0.50 
Q13 3 AFI17 type trans. 0"50 
Q14 3 00171 H.F. type trans. 0-50 
915 5 2143926%1. epoxy trans 050 

0.6I' Q16 2 (SET880 low noise germ. trans. 050 
0.60 Q17 3 NPN 1 ST14.18 2 ST140 0 50 

Q18 4 Madt's 2 100 8 2 MAT 120 050 
3 Malt's 2 I(AT 101 & 1 MAT 131 0"60 

0;6Q Q20 4 0044 germ.trans. A.F 0.50 
Q21 3 AC127 NPN gewp. trans. 0 90 
Q22 20 NKT trane..A.F. R.F. coded 0.50 
Q23 10 0A202 nil. diodes eubmin. 0 50 
Q24 8 OA81 diodes 050 
Q25 b IN914 ell. diodes 76PIV 75mA 0.50 
928 8 OA95 germ. diodes'anb-min. IN80 0-50 

27 2 l0A 800PI V ell. recta. 1845R 050 
28 2 811. power recta. BYZ13 0.50 
29 4 Sil. trans. 2 x 210896, 1 x 217897 

I x 2N698 0.60 
30 7 Sit. switch trans. 210706 PEP 0.50 

1 8 Sil. switch trans. 2N708 NPN 050 
32 3 PNP nil. trans. 2 x 2791131, 

1 x 2N1130 0.50 
Q3. 3 Sil. NPN trans. 2511711 0.50 
Q34 7 811. NPN trans. 22N2389, 500MHZ 0.50 
Q35 3 Oil. PNP TOS 2 x 2102904 & 

1 x 2N2905 .. 3, ..'..: " 0 50 
Q38 7 2103848 TO -18 pIa ITc ;90OMH2 

060 937 7 
PEN 
2r3053 NPN nil. trans ¿ 50 

38 7 PNP trans. 4 x 2103703 "9 x 210970 
Q39 7 NPN trans..4x2N37O 3x2103705 0.50 
Q40 7 NPN amp. 4 x 2N3707. 3103700. 0.50 
Q41 3 Plastic NPE TO.18 2 4 0.50 
Q42 8 NPN trans. 2N5172 ..s 0.60 
Q43 7 BC107 NPN trans 0.50 
Q44 7 NPN trans. 4 x BC108, x 130109 0.50 
Q45 3 BC113 EPE TO -18 tr 0"60 
948 3 BCllb NPN TO -5 tram> 060 
Q47 8 NPN high gain 3 x BC167. 3 x BC168 0"50 
Q48 4 BCY70 NPN Crane. TO -18 0-60 

49 4 NPN trans. 2 x BFYS 1, 2 x BFY52 0"60 
50 7 BBY28 EPE switch TO -18 0.80 

Q51 - BBY95A NPN trans. 300E112 ...a 
Q52 8 BY100 type ail. rect. 
923 25 Sil. 8 germ. trans. mired all 

marked new 150 

0-50 Ql9 

U13 25 PNP-NPN ell. transistor. 00200 & 28104 
U14 150 Mixed silicon and germanium diodes 
U/5 25 NPN Silicon planar transistors TO .5 elm. 210697 
1116 10 3 -Amp silicon rectifiers stud type up to 1000 PIV 
1117 30 Germanium PNP AF transistor. TO -5 like ACY 17-22 
VIS 8 6 -Amp silicon rectifiers BYZI3 type up to 600 Pit 
U19 25 Silicon NPN transistor. like BC108 
U20 12 1.5 Amp silicon rectifier. Top -Hat op to 1,000 PI V 

U21 30 A.F. germanium alloy transistore 20300 aeries & 0071 
U23 30 Madt's like MAT series PNP transistors 
U24 20 Germanium 'Amp rectifiers CUM up to 300 Ply.. 
U25 25 300 Mc/. NPN silicon transistors 210708, BOY27 

1126 30 Feet switching silicon diodes Ilke 110914 micro -min 
U29 10 1 -Amp OCR's TO -6 can up to 600 PIV CRS1/26-000 1-00 
U91 20 SIl. Planar NPE trans. low noise amp 8103707 
U32 25 Zener diodes 400mW D07 case mixed volta, 3-18 
U33 15 Plastic case 1 amp silicon rectifier. IN4000 series g 
U34 30 811. PNP alloy trans. TO -5 BCY26, 28302/4 0'50 

35 25 Sil, planar trans. PNP TO -18 2142906 060 

a8 
25 Oil. planar PNP trans. TO.S BFY60/61/52 050 

7 90 811. alloy trans. 80.2 PEP, 00200 28322 0.50 
1 20 Fast switching ail, trans. EPE, 400Mc/s 2103011 - 0.50 

0.50 U59 30 RF germ. PEP trans. 2101303 6 TO -5 

Ut0 10 Dual trans. 6 lead TO -5 2102080 
1 25 RIe germ. trans. TO -1 0045 NKT72 

42 10 VHF germ. PNP trans. TO -1 NKT667, A 11 
U43 25 Bil. trans. plastic TO -18 A.F. BC113/114 
U44 20 Oil. trans. plastic TO -5 BC115/116 
U45 7 9A SCR'. TO -86 up to 800 Pio. 

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

the Pak. The devices themselves are normally unmarked. 

MINTED CIX; 
Packed with semiconductors and components. 
10 boards give a guaranteed 30 trans and 30 diodes. 
Our price 10 boards, 50p Plue lop P. @ P. 100 
Boards !8, P @ P. 30p. 

POWER TRANSISTOR BONANZA! 
GENERAL PURPOSE GERM. PIP 

Coded OP100: BRAND NEW TO -3 CASE. POSS. AD 16I IV PE 
REPLACE.:-OC25-28-29-30-95-38. NKT 401-403- 
404-405-406-430-451-452-453. TI3027-3028, 2102101, Lt 

AD I62 PE'P 2N458A-457A-468A, 24511 A & B. 26220-222, ETC. 
VCBO 80V VCEO 50V IC 10A PT. 30 WATTS Hie Mil. COMP 
30-170. 
PRICE 1-24 25-99 100 up GERM TRANS. 

48p each 40p e -. each OUR LOWEST PRICE. 

SILICON High Voltage 250V . PN 
OF 66p PER PAIR 

TO -3 case. 6.P. Switching 8 A '116er 
210305 SILICON 50 WATTS Applications. Brand new Coded 2400 WATCHED NPN/PNP VCBO 250/VCEO 100/IC 8A/30 "atts. BIP 19 NPN TO -3 HFE type 20/fT SMHZ. 115 WATT SIL Plastic. OUR PRICE EACH : POWER NPN BIP 20 PNP. Brand 1-24 25-99 100 y 

50D 45 405 b Op EACH new. 
VCBO 100/VCEO 50/ 
IC 10A. HFE type EX-STOCH TYPE EACH AS PRICED 

OC20 60p OC28 40p AD149 48p 130131 70p BD139 76p 100/ft 3mHZ. 
0022 80p 0029 40p AL102 85p BD132 SOp BD140 85p OUR PRICE PER 
OC23 OC3S 885 AL103 86p BD135 709 BD156 76p PAIR : 

0C2 0C36 40p BD121002 BD138805 BU105 08 1-24 25-99 100 
OC1 AD1404Op BD123 79p BD137 70p 2N305446p pm. pro pre. \lo -2 AD142405 BD124 702 BD13880p lop Up sop 

1. trans. oie f./ 1 

etal TO -18 RTL MICROLOGIC CIRCUITS 
Eqvt. ZTX300 69 each. 

Price each Any Qty. 

Plastic Encapsulated 
2 Amp. 

60 v AMI i2 sac 
100 v RM. 
400 v RES 44p 
Sloe 15 mm x 6 nimm. 

Epo y TO -5 case 
uL900 Buffer 
uL914 Dual 2i/p 

gate Up 87p 
uL923 J -K flip -bop 47p 459 

Da d Circuits Booklet for IC's 

1-24 25-99 100 up 
86p 88p 279 

DUAL IN LINE SOCKETS. 
14 8 18 Lead Sockets for use with 

DUAL-INLINE I.C's. TWO Range. 
PROFESSIONAL 8 NEW LOW COST. 
PROF. TYPE No. 1-24 25-99 100up. 
TOO 14 pin type 80p 27p 255 
15016 86p 32p 30D 

LOW COST 
BPS 14 
BPS 18 

o. 
16p 18p 11 
162 14p 12p 

SICON PHOTO TRAN- 
S'BTOR. TO.1 na end 
SaPIFO$sas 1 PI I. 

IL 

BRAND NEW. Full data 
available. Fully guaranteed. 
Qty. I-24 25.99 100 up 
Price each 45D 405 35D 

2N382T 36p 
2NS823 80p 

/d 

.'S 
;5438 
5459 

BFWIO 
MPFI05 

502 
40p 
402 
409 

NEW EDITION 1911 

TRANSISTOR EQUIVALENTS 
BOOK. A complete cross referent. 
and equivalents book for Europease 
American and Japanese Transis 
tors. Exclusive to BI -PAR 909 
each. 

A LARGE RANGE OP TECHNICAL 
AND DATA BOORS ARE NOW 
AVAILABLE EX. STOCK. 
SEND POR FREE LIST. 

OUR STOCKS of Individual d 
are now too numerous to , 
thi- 

Ices 

nd B.A.E. 
our listing of over 1.000 

Semiconductors. All available No - 
Stock at. very competitive price 
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-the lowest prices! 
74 Series T.T.L. I.C'S 
DOWN AGAIN 1N 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 

111 -PAS 
Order No. 

Price and qty. prices 
1-24 25-99 100 up 

Ip)B- gD 

BI -PAS 
Order No. 

Price and Sty. prices 
1-24 25-99 100 up 

fD Op Sp 
BP00=0217400 914 048 1iP88=0217486 030 028 
BP01=SN7401 0 14 042 B1'90 -8N7490 ea 058 
BP02=8N7402 0.15 044 042 BP91=8N7491 AN 84 0 78 
BP03=SN7403 0.15 044 042 BP92=8N7492 987 084 0-58 
BP04=8N7404 0.15 0.14 0.12 BP93=BN7493 0.87 0-64 068 
BP05=8N7405 
BP07=8N7407 

015 
018 

914 
047 

l 12 
518 

BP94=8N7494 
BP95=8N7495 

0.77 
0-77 

0.74 
974 

0.88 
988 

BP08=05/7408 018 0.17 0.16 BP96=8N7496 0-77 0.74 0.68 
BP09=8577409 018 017 0.16 BP100=82174100 1.75 1.65 1-65 
BP10=8N7410 045 044 042 BP104=82174104 0.97 0-94 0.88 
BP13=8217413 0.29 0.28 0.24 BP105=8N74105 0.97 994 988 
BP18-8N7416 0.48 O-40 088 BP107=0N74107 0.40 038 0.313 

BP17=8N7417 0.48 040 0.38 BP110=8N74110 0-55 053 0.50 
BP20=8217420 015 014 0.12 BP111=8N74111 1-25 115 1-00 
BP30-0N7430 015 014 012 BP118-82174118 1.00 095 090 
BP40-8217440 014 012 BP119=0N74119 1.35 1 25 110 
BP41=8N7441 0 64 038 BP121-5507412 1 0.64 058 
BP42=8N7442 
BP43=8N7443 1.95 

0.84 
1 85 

0.68 
1.75 

BP141-8N74141 
BP145-51474145 

-64 0 0-58 
1.30 

BP44=8217444 
BP45=8507445 

1.95 
195 

1.85 
1.85 

1.75 
1.75 

BP150=8N74150 
BP151=8N74151 1.00 

1-70 
996 

1-60 
090 

BP46=13507446 04 088 BP153=92174153 120 1.10 0-95 
BP47=8N7447 0- -94 0.88 BP154=821 7 4154 1-80 1.70 1.60 
BP48=BN7448 094 0.88 BP156=5N74155 1.40 1 80 1-20 
BP50=8N7450 015 0.14 0.12 BP156=8N74156 1.40 1.80 1.20 
BP51=8N7451 015 014 012 BM() =8N74160 1.80 1-70 1-60 
BP53=8N7453 015 914 0.12 BP161=82174161 1.80 1.70 1.60 
BP64=8N7454 016 614 012 BP184=81274164 2.00 1-90 1.80 

BP165=8N74165 2.00 1 90 1.80 
BP80=8N7460 045 014 0-12 BP181= 82174181 2.75 2.60 2.40 
BP70=8N7470 
BP72=8507472 

0.29 
0-29 

0.26 
0-26 

0-24 
0-24 

BP182 -8N74182 
BP190=85774190 

997 
850 

0.94 
825 

088 
8.00 

BP73=8N7473 0.85 0.82 BP191 = 82174191 3.50 S'25 8.00 
BP74=BN7474 0.85 0.82 BP192= 8N74192 2.10 1 95 1-75 
BP75=8N7475 0,45 0.42 BP193 = 82174193 2.10 1-95 1-75 
BP76=8N7476 
BP80=8N7480 

0-43 
0.87 

0.40 
984 

0.38 
0-58 

BP195 =8N74195 
BP198 =01374196 

1.10 
1.80 

1-F5 
1-70 

0-96 
1.80 

BM =8147481 997 0-94 088 BP197 -8N74197 1-80 1.70 1.80 
BP82=0N7482 0-97 0.94 988 BP198=8N74198 5.50 5-00 4-00 
BP83=8N7483 140 1-05 0-95 BP199 - 5N74199 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 unge 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 

Trim No. 1-24 25-99 100 up 
BP 201C-SL201C 639 
BP701C-8L70IC 831, 
BP 702C-8L702C 63p 
BP 702-72702 539 
BP709-72709 685 
BP 709P-µA709C 53p 
BP 710-72710 689 
BP 711-µA711 585 
BP 741-72741 75p 
µA703C-µA703C 439 
TAA 263- 70p 
TAA 293- 909 
TAA 350 1705 

B.G.B. EA1000268 

53p 45p 
50p 455 
50p 459 
45p 40p 
45p 40p 
45p 40p 
45p 40p 
505 45p 
60p 50p 
84p 279 
605 55p 
759 70p 

158p 150p 

ROCK BOTTOM PRICES 
LOGIC DTL 930 Series I.C's 
Type 
No. 
BP930 
BP932 
BP933 
BP935 
BP936 
BP944 
BP945 
R P946 
BP948 
BP951 
BP962 
BP9093 
BP9094 
BP9097 
BP9099 

Price 
1-24 25-99 100 up 
129 llp 10D 
189 12p lip 
18p 123 119 
135 12p 115 
139 129 lip 
13 1 115 
255 54p 82D 
129 lip 10p 
255 843. 225 
659 609 555 
129 lip lop 
40p 38p S5p 
40p 38p 355 
40p 389 355 
40p 889 855 

Devices may be mixed to qualify for 
quantity price. Larger Quantity prices 
on application. (DTL 930 Series only). 

NUMERICAL INDICATOR TUBES 

r11.. 
aus 

O 

MODEL 
.10 

CD68 OR116 3015F 
Minifron 

Anode voltage (Vdc) 170min 175min 

Cathode Current (mA) 2.3 14 8 

Numerical Height (mm) 

Tube Height (mm) 

Tube Diameter (mm) 

16 13 9 

47 32 22 

19 13 12 wide 

I.C. Driver Rec. _ ' 41 or BP41 or BP47 

PRICE EACH 

All Indicatpre 
0 9 + Decimal 
point. All side 
viewing. Full 
data for all 
types available 
on request. 

STOP PRESS! ' I ' OPEN 
BI -PA KS NEW COMPONENT SHOP 

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

18, BALDOCK ST. (A10), WARE, HERTS. Tel.: 61593 
OPEN 9.IS-6 TUES. to SATS. FRIDAYS UNTIL 8 p.m. 

BI-PAK DO IT AGAIN! 

50W pk 25w (RMS) 
0-11" DISTORTION! 
HI-FI AUDIO AMPLIFIER 

THE AL50 
* Frequency Response 15Hz to 

100,000-1 d B. 

* Loa 3, 4, 8 or 16 ohms. 

* Distortion -better than -1% at 

1KHz. 

* Signal to noise ratio 80dB. 

ONLY 

£3.25p each 

* Supply voltage 10-35 
Volts. 

* Overall size 63mm 
105mm x 13mm. 

Tailor made to the most stringent specifications using top quality components 
and incorporating the latest solid state circuitry and ALSO was conceived to 011 

the need for all your A.P. amplification needs. 
FULLY BUILT - TESTED - GUARANTEED. 

STABILISED POWER MODULE 
AP80 to especially designed to power 2 of the ALSO Amplifiers, up to 15 watt (rm.) 
per channel, simultaneously. This module embodies the latest componente and 
circuit techniques incorporating complete short circuit protection. With the addition 
of the Mains Transformer MT80, the unit will provide outputs of up to 1 -lamps 
at 35volte. Sire: 63mm x 105mm x 30m 

These unite enable you to build A o Systems of the est quality at a hitherto 
unobtainable price. Also ideal for ny other applications in ding: Disco Systems, 
Public Addrevc, Intercom Unite e . Handbook available 1 - 

STABILISED POW MOD 3LE-S'PM80 £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 unite 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. Pak No. 
i1IC930 = 12 X µA 930 .. 50p UIC948 = 8 x µA 948 .. 50p 
UIC932 = 12 x µA 932 .. 50p UlC951 = 5 x µA 951 .. 609 
UIC933 = 12 x µA 9u3 .. 50p UIC981 = 12 x µA 961 .. 605 
UIC935 = 12 x µA 935 .. 50v 17IC9003 = 5 x µA 9093 .. 60P 
UIC936 = 12 x µA 936 .. 50p 111C9094 = 5 X µA 9094 .. 50p 
UIC944 = 12 x µA 944 .. 50p UIC9097 = 5 x µA 9097 .. 50p 
7JIC945 = 8 x µA 945 .. 50p UIC9099 = 5 X µA 9099 60p 
UIC946 = 12 x µA 946 .. 505 UICX9 26 Assorted 930 Series 11.60 

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=12 x 7400N' 
11IC01=12 x 7401N 
UICO2 =12 X 7402N 
UIC03 =12 X 7303N 
UIC04 =12 x 7404N 
UIC05 =12 x 7405N 
UIC10=12 X 7410N 
UIC13= 8x7413N 
UIC20 =12 x 7420N 
UIC40=12 X 7440N 
UIC41= 6x7441A: 
UIC42= 6x7442N 
UIC43= 5x7443N 
UIC44= 6x7444N 
UIC45= 5x7445N 

50p 
Off 

550v 
50p 
50p 
SOP 
SOp 
Sop 

605 
505 
50p 

UIC46= 5 x 7448N 
UIC47= 5x7447N 
UIC48= 5x7448N 
UIC50=12 x 7450N 
U1Ca1=12 x 7461N 
11IC53 =12 X 7453N 
UIC54 = 12 X 7454N 
UIC60 =12 x 7460N 
UIC70 = 8 x 7470N 
UIC72= 8x7472N 
UIC73= 8x7473N 
UIC74= 8x7474N 
UIC75= 8x7475N 
UIC78= 8x 7476N 
UIC80 = 5 x 7480N 

S0p 
50p 
505 
50p 
50D 
50p 
Sop 
509 
50D 
50p 
50p 
SOp 
509 
505 
50D 

UIC81= 5X7481N 50p 
UIC82= 6x 7482N 60p 
UIC83 = 5 x 7483N 50p 
UIC86= 5x7488N j0o 
UIC90= 5x7490N Ç606y 
UIC91= 6x7491N p 
UIC92 = 5 X 7492N 60p 
UIC93= S x 7493N 505 
UIC94 = 6 x 7494N 50p 
UIC95= 5x7495N 509 
UIC96= 5X7496N 605 
UIC121=5x74121N óop 
UIC%1= 25 x Aest'd 

74's 91.50 

6 

All prices quoted in new pence Giro No. 388-7006 

Please send all orders direct to warehouse and despatch department 

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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SPECIAL £17.75 
OFFER J 
G d SP25 Mk. III 
Goldring G800 
Teak plinth and tinted cover. All 
leads supplied. 
Please add [1.15 for P & P. 

TURNTABLES 
Please add 7Sp for P. & P. 
Garrard SP25 Mk. I11 
Garrard AP76 
G d SL65B 
Garrard 401 
Garrard Zero 100 (Auto) 
G d Zero 100 (Single) 
Garrard SL72B 
Garrard SL75B 
Garrard SL95B 
BSR MP60 
Goldring GL72 
Goldring GL72(P 
Goldring GL75 
Goldring GL75(P 
Goldring 101/PC 
Wharfedale Linton & cart. 
Thorens TD125 
Thorens TD125AB 
Thorens TDI50 Mk. 11 

Thorens TDI50A Mk. II 

[18-50 
£12.65 
[26.50 
[38.75 
£36.33 
£23.50 
[25.50 
[34.25 

£9 45 
£21.75 
£27.95 
[25.75 
[3425 
£20.00 
[27.95 
[5700 
[8800 
[2600 
£3350 

AMPLIFIERS 
Please add 7Sp P. & P. 
Amstrad 8000 Mk. II [1625 
Amstrad IC2000 [2745 
Armstrong 521 (teak cased) [4395 
Alpha Highgate 212 [25.00 
Alpha Highgate FA300 [27.95 
Alpha Highgate FA400 [31.95 
Leak Delta 30 [4765 
Leak Delta 70 [55.95 
Metrosound 5720E [24.45 
Metrosound ST60 £45.95 
Pioneer SA600 [58.00 
Pioneer SA700 [66.50 
Pioneer SA800 £73.95 
Pioneer SA900 [91.00 
Pioneer SAI000 £9400 
Rogers R/brook (Chassis) [35.00 
Rogers R/brook (Cased) [37.00 
Rogers R/bourne (Chassis) £41 .95 
Rogers R/bourne (Cased) [47.50 
Sinclair PRO602x Z30(PZ5 [1495 
Sinclair PRO602x Z30(PZ6 [17 00 
Sinclair PRO602 x 

Z50(PZ8(Trans 
Sinclair AFU (Filter Unit) 
Sinclair 605 
Sinclair 2000 Mk. II 
Sinclair 3000 Mk. II 
Wharfedale Linton 
Goodmans Max Amp 
Teleton SAQ206B 
Teleton SAQ306 

[21.50 
£4.40 

£18.50 
[2150 
[29-50 
[37.50 
[37.93 
[20.S0 
[22.50 

All prices correct 
at time of press 
E. & O.E. 

ALL BRAND NEW 
n manufacturer's sealed cartons. 

GUARANTEED 12 MONTHS. 

TUNERS 
Please add 7Sp P. a P. 
Amstrad Multiplex 3000 [2795 
Armstrong 523 [3950 
Armstrong 524 £30.95 
Rogers Ravensbrook FET4 

(Chassis) £31 -00 
Rogers Ravensbrook FET4 

(Cased) 0500 
Rogers Ravenbourne FET4 

(Chassis) [4300 
Rogers Ravensbourne FET4 

(Cased) £4800 
Sinclair PRO60 (Module) [1795 
Sinclair 2000/3000 Tuner 02 -75 
Philips RH690 [3300 
Leak Delta FM (Cased) [5475 
Leak Delta AM/FM (Cased) [64.30 

TUNER/AMPLIFIERS 
Please add 75p for P. & P. 
Alpha Highgate 150 [44 25 
Armstrong 525 (Teak cased) £6795 
Armstrong 526 AM/FM 

(Teak cased) 0775 
Leak Delta 75 £127.95 
Philips RH781 [5000 
Philips RI -1702 £82.50 
Teleton 2100 £2995 
Goodmans One Ten [9950 
Rogers R/brook (Teak) £78.50 
Rogers R/brook (Chassis) £72.75 

SPEAKERS 
Please add £1.2.5 P. & P. 
Amstrad 138 
Wharfedale Denton 2 
Wharfedale Linton 2 
Wharfedale Melton 2 
Wharfedale Dovedale 3 
Celestion Dittos 120 
Celestion Dicton 15 
Celestion Ditcon 25 
Goodmans Double Maxim 
Goodmans Mezzo 3 
Goodmans Magister 
Sinclair Q16 

£3'20* 
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. 
Fur AP76; AP75; SL72B; SL75; 
SL95B; £4.20 plus SSp P. & P. 
Also finished in walnut to match 
Japanese equipment -at no extra. 
CARTRIDGES 
Please add IOp for P. & P. 
Goldring G850 L3.45 
Goldring 0800 £5.95 
Goldring 0800E 0,75 
Goldring G800 Super E LIS -00 
Shure M3D [4IS 
Shure M44E [5.25 
Shure M55E [5.85 
Shure M75E Type 2 £1075 
Sonotone 9TAHC [1.40 

per pair 
[15.95 
[28.40 
£35.95 
£4745 
£6095 
[39.50 
£53-50 
[8700 
[48.15 
£4495 
£74.00 
£12.50 

Dept(Pwl 31174 Pentonville Road, London, N1. Telephone 01-278 1789 
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, w,th confidence Sena Postal Order Cheque 
Money Order. Bank Draft. Giro or Cash by Registered 

Magi CALLERS Please note that cheques can only be accepted together 
worn cheque cards (not Barclay Cardi 

2 minutes from KING S CROSS EUSTON & ST PANCRAS 
on main road leadlny to the East and West Country 

Burns and scalds can rob your fingers of the 
dexterity essential to your hobby. So keep 
Burneze close to hand for minor burns. This 
unique scientific aerosol cools the heat out in 
just 8 seconds, anesthetizes pain, reduces 
swelling. Be well -equipped -buy Burneze, 
from chemists. 

Potter & Clarke Ltd Croydon CR9 3LP 

BAKER 12i n. REGENT 
An inexpensive unit for the beginner in 
high fidelity and for general . May 
be used to ad with any Radio, 
Amplifier or Television receiver. 

Maximum Power IS watts 
Bass R 43 c.o.s. 
Flux Density 12,000 gauss 
Voice Coil impedance 

3 or 8 or IS ohm models POST 
Response 45-13,000 c.o.s. FREE 

GUITAR MODEL "GROUP 15" E' 
Heavy duty 2.5 watt rating 
2.0 plans, cubic tables, crossover data and 
Catalogue 42p pest free. Catalogue only Sp. 

£7 

Baker Reproducers ltd. 
Eefsghaal Manor Mod Pawga, Thornton Meath, Wray. 01.604.1645 

LEARN RADIO 
& ELECTRONICS AT HOME 
No knowledge needed- Extras.Tools,transistors, 

build as you learn with meter etc. All supplied. 
the exciting new You could build a 

'Technatron' kit. No radio in weeks. 
SEND FOR FREE 76 PAGE GUIDE TO RADIO/TV, 

ELECTRONICS, C & G, TELECOMMS ETC. 

Dept. 835 Aldermaston Court, Reading RG7 4PF 

Name 

Address 

Age 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
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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! We're almost giving them away 
at only 020.75-a mere fraction of even today's Russian miracle 
price! We challenge you to compare performance and value 
with that of 080 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 V finish- 
prevents vibration, ensures purer and sweeter tone than ever! 
Volume controlled from a whisper co 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 cone 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 approx. It's also a fabulous CAR RADIO. Can also be 
used through ion amplifier, tape recorder or public 
address system. SIZE 14ins x IO4ins x 4}ins overall approx. 
Magnificently designed, made to give years of perfect service. 
(U.K. service facilities and spares available for years and years co come, if ever necessary!). With WRITTEN 

GUARANTEE manual with simple operating instruct,ons and circuit diagram. ONLY [2075 (with mains/ 

battery eliminator El .413 extra). BOX, POST, ETC. 50p. B UT WAIT, for only SSp extra you get the 

sensational "COMPUTERISED" WORLD TUNING GUIDE (it enables you to time, pinpoint and 

gee 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 'longlife' batteries 
PLUS ultra sensitive earphone for personal listening. (Sorry-We cannot change these new radios 

for any earlier model purchased.) HURRY! Send today or call at either score It's a chance of a lifetime that 

nobody can afford to miss. SHOPERTUNITIES FOR BARGAINS! 

6 N 
THE FABULOUS\ -OFFÉR 

lg MpK NG 
tog 

I RTABLE RADIO& 

\141984. 

oFGaE 

RECEIVER 

TRANSISTORS 

2* AND DIODES! 

WAVEBANDS: . 
STANDARD LONGand MEDIUM - 

plus 5 SHORT WAVEBANDS 
«fi ULTRA SHORT WAVES' 

\V.HuAM id J 

I 2OTO- a75 ECCTCC., 

V0Y 
MAINS/BATTERY 
ELIMINATOR £1.48extra 

ANOTHER EAST EUROPEAN MIRACLE! 
is PERSONAL PORTABLE .j 2 -in -1 and CAR RADIO 

%OWwORLD oò-- 
WIDE RECEPTION /N 

(pgf7E4r7ERY 

4WAVEBAND 

VHF A"' 
FM/ 

LONG & 
SHORT 

WAVEBANDS 
FAwrAerie Awe 

fB.g5 
BOX. POST ETC. 45p. 

Positionittor 
CARRAIO& 

resultswilljustrfY! LL 

use carry handle tor 
batteíe. 

with its 

Y., -- 
AMPCNI 

(MD'R 

FANTASTIC' 
Brand wanking 

Another 
East European 
Miracle! 
This incredible 2 - 
in -1 Radio! First 
clans makers-be- 
cause of our crazy 
price, contract 
stipulates we 
must NOT men- 
tion name! Beau - 
fully made. 9 x 5 
o 35 inches over- 
all approx. Every 
up-to-date tech- 
nologicalitnprovc- 

nt. 15 SEMI- 
CONDUCTORS . 

9 Transistors. 
6 Diales and 
Stabiliser! 
FOUR WAVE- 
BANDS! Yea, 
VHF model with 
AM/FM Long and 
Short wavebands! 
Will get stations 
around the world, 
including Stan- 
dard long, Medi- 
um Short 
Wave, also local 
and new stations 
not yet opera- 
tional ! lluilt-in 

internal ferrite aerial plus 5 section 2fiin. swivel telescopic aerial. On/Of/volume and tone 

controls. Clear Station Selector Dial. Waveband selector ! Equally wonderful in OAR or 

!TOME I TWO Tuning Dials for Oat or upright use as illustrated. RUNS OFF 12 VOLT 
BATTERY ! (AS A PORTABLE it runs on standard batteries.) FLUG IN 12 VOLT ADAP- 
TOR JACK PROVIDED and automatically cut out internal batteries, using car battery only ! 

Don't you think it's miraculous'! Span the Oceans an,! pull in hundreds of transmissions 
day and night, including abort wave-even in car ! BUT WAIT-simply Radio 
from car, -snap on" optional carry handle AND YOU HAVE A DE -LUXE PORTABLE, 
with additional upright tuning dial. WRITTEN GUARANTEE. Only £9-S5 box, post 45p. 

"Sprung all metal matching detachable carry handle (as 11100.1 AND set of batteries only 
£5D extra if required. Match with sets costing £35 or more. Refund guaranteed. 

Send quickly to our Uxbridge Road address or call at either store. (COMMERCIAL 

TRAVELLERS PLEASE NOTE: Merchandising Office at Holborn stores.) 

de/,ST THIS YEARS NEW 

*tOMPUTERISEW /leg/RUSSIAN MIRACLE- 

se a i 

RAD 11 
mp Q ONLY: 

EpGEoF ts non 
s. 

pN,gtlll 
OUSANOpF i(N ArlONSPOURINFppM 

ENE 
FOUR CORN AS 0F FRF 

A rip 

19111111111111.. 

WORLD WpE 
Mew EPrI 
4SF TRAM ( 

a 

"MAGIC EYE""tuning 
level indicator / i __-,x., 

id 
1 "' ` 

-: are ¡ , 

¡!ll 

*COMPARE 
ITS PERFORMANC 

With £80 
RADIOS! 

fee Tel thre 
TabuIó 

avA"Aee 
us all pUT SEDa 

WORLD 
TUNING 

G UIDE!sKrORK- 

NSTANT 
DATA at your fingertips 

_enables 

youó 
transmissions 

the 
E 

1 
A to 

world 
ovver!er! 

WITH REMOTE 
CONTROL MICROPHONE 

Shopertunities 'thunder' ahead with an offer that's FANTASTIC (esen 
by our standards!) We've snapped up 500 magnificent machines. Latest ion 
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 line cord. 
Record and play back anything, anywhere! Even tape direct from the Radio 
as you listen! RECOMMENDED RETAIL PRICE GENUINELY [44! 
WE OFFER AT ALMOST HALF PRICE! Wonderful features: * Press- 
button Keyboard Control 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 Cassette Tape that are 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, VI -IF. Picks up dozens of foreign stations. Fabulous in 
your car! You could pay E E Cs more for a Car Radio or Car Cassette player 
ALONE! E23.75, 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. 

Dept. WP/22, 164 UXBRIDGE RD., LONDON, WI2 BAQ 

(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. SHOPERTUNITIES LTD. 
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OMTHIFI 
discount warehouses 

-c Ar *ire 
PR s . ? NEW ow 

Rec. Retail 
Price 

STEREO AMPLIFIERS 

Comet 
Price 

ALBA UA 700 3793 2495 
ALPHA 212 By Highgate 3775 24.95 
AMSTRAD Stereo 8000 Mk 2 27.95 1495 
AMSTRAD I.C. 2000 4295 2725 
ARMSTRONG 521 59-00 4495 
OULCI 207M 3200 1950 
FERROGRAPH F307 Mk. II (cased) 6400 4490 
GOODMANS Maxamp 54-00 34-95 
JVC NIVICO MCA 104Z 7995 6795 
LEAK Delta 30 (cased) 6500 4795 
LEAK Delta 70 (cased) 79-50 50.95 
METROSOUND ST20E 3950 24º5 
METROSOUND ST60 70-00 4925 
PHILIPS RH591 7900 53-95 
PHILIPS RH590 5200 3550 
PHILIPS RH580 29-00 1995 
PIONEER SA500A 45-50 29-50 
PIONEER SA800 89-60 5695 
PIONEER SA800 119-85 7595 
PIONEER SA900 13383 8695 
PIONEER SA1000 14783 9375 
PIONEER OL600 Quadraphonic con- 

verter 76-60 49-95 
Reverberation 202W 51.05 34.95 
RANK Rotel 210 3490 23-95 
RANK Rotel 310 4750 31.95 
RANK Rotel 610 7450 4950 
ROGERS Ravensbourne 6450 45-50 
ROGERS Ravensbourne (cased) 69.50 4950 
ROGERS Ravensbrook Mk. 11 50.50 3595 
ROGERS Ravensbrook (cased)Mk.11 5550 39-95 
SINCLAIR 2000 3500 2295 

Project 60/2 a Z30/PZ5 2390 1595 
Project 60/2 e Z50/PZ8/trans 34 86 2195 
Project 605 2995 1890 
AFU 5.98 4.50 
Neoteric 6195 42-93 
3000 4500 29.50 

TELETON SAO 2066 3300 19.50 
307 3300 2095 
GA202 15 watt RMS P. Chan. Spec. Price 2950 

WHARFEDALE Linton Amplifier 6000 39-95 
All take both ceramic and magnetic cartridges. 

TUNERS 
ARMSTRONG 523 AMI FM 5268 3925 
ARMSTRONG 524 FM 40.97 30-95 
ARMSTRONG M8 Decoder 9-50 6 95 
DULCI FMT.7 FM 2443 1750 
DULCI FMT.7S Stereo 3289 24 S0 
GOODMANS Stereomax 75-74 46-95 
LEAK Delta FM 7300 5395 
LEAK Delta AM/FM 87-00 65-95 
PHILIPS RH 690 4415 3195 
PIONEER TX500 AM/FM 70 93 52-50 
PIONEER TX600 AM/FM 10037 7795 
RANK ROTEL 320 5338 3850 
RANK ROTEL 620 8633 6995 
ROGERS Ravensbourne chassis . 57-95 42-S0 
ROGERS Ravensbourne inteakcase 62-63 47-25 
ROGERS Ravensbrook chassis 4214 30-95 
ROGERS Ravensbrook (cased) 48-00 34-95 
SINCLAIR 2000 45-00 32-95 
SINCLAIR 3000 4500 3295 
SINCLAIR Project 60 tuner (stereo) 25-00 10-50 

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

TUNER/AMPLIFIERS 
AKAI CR8OT FM/AM Tuner Ampli- 

fier with built in Eight Track Tape 
Recorder 14984 0995 

AKA! AA 8500 22834 16995 
AKAI 6600 145-26 105.50 
AKAI 6300 12583 9250 
AKAI 6200 9709 7250 
ARENA 2600 11130 6595 
ARMSTRONG M8 Decoder 9- 50 6-95 
ARMSTRONG 525 90-14 67-75 
ARMSTRONG 526 102 72 77-50 
GOODMANS Module 80, 35w. RMS 89-02 66.95 
GOODMANS Module 80 Compact 16088 12595 
GOODMANS Module 110 FM/MW/ 

LW/SW 100W RMS 13122 10495 
LEAK Delta 75 160-00 127-95 
MIDLAND 19/542 49-56 36-75 
PHILIPS RH 790 134.00 7495 
PIONEER SX770 AM'FM 13500 104-95 
PIONEER SX440 AM/FM 101-60 7895 
ROGERS Ravensbrook Chassis 96.57 73-95 
ROGERS Ravensbrook (cased) 105-35 79-95 
ROTEL RX150 6793 51-95 
TANDBERG 1171 MPX 10303 84.95 
TANDBERG TR200 MPX 96-23 7995 
TELETON F2000 5150 2725 
TELETON CR55 12526 6050 
TELETON R8000 AM/FM 4216 2195 
All the above take magnetic cartridges 
Teleton F2000 and 8000 which take ceramic only. 

All Include MPX Stereo Decoder with the exception 
of Armstrong where M8 decoder Is extra. 

except 

Rec. Retail 
Price 

TURNTABLES 

Comet 
Price 

GARRARD SP25 Mk III 1617 9 45 
GARRARD SL65B 20-93 1495 
GARRARD SL95B 4921 33-95 
GARRARD 401 3904 2595 
GARRARD SL72B 3260 23-95 
GARRARD Zero 100CA 5742 3995 
GARRARD Zero 100S 5283 3795 
GARRARD WD4 base Mk IIZ to fit 

Zero 100 & Zero 100S 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 SP25 Mk Ill with Goldring G.800 

Special Price E18 50 
McDONALD MP60 with Goldring 0000 

Special Price £1050 
McDONALD MP60 with SHURE M 44/7 

Special Price £19 50 
McDONALD MP60 with SHURE M 44/E 

Special Price £2025 
GARRARD AP76 with Goldring G800 

Special Price £2875 
GARRARD AP76 with Shure M55E 

Special Price £3225 
GARRARD AP70 with Shure M75EJ 

Special Price £3425 
GARRARD 2025 with Sonotone 9TAHC 

Special Price £12-95 
GOLDRING 705/P with 6850 

£2600 £10.95 
GOLDRING GL75 with G800 

Special Price £3695 
THORENS 150 AB complete with TX11 

cover Shure M5SE cartridge 
£6046 £47.95 

Base and Cover to fit GARRARD 
SP25, SL55, SL65B Spec. Price 3.60 

GARRARD 406 13 63 10-95 
GARRARD AP76 
GOLDRING GL69 MKII 

GL69P Mk. II 
GL75 
GL75P 
Covers for 69P and 72P 
Cover for 75P Deluxe 
C99 plinthand cover for G99 

GOLDRING G99 
GOLDRING G101P/C 
GOLDRING GL72 Chassis 
GOLDRING GL72P 
GOLDRING GL85 
GOLDRING GL85P 
LEAK Delta 
McDONALD MP60 

610 
HT70 20-68 
HT70 inc. plinth and cover 29-89 2250 

Base and Cover for MP60 and 610 Spec. Price 3.95 
PHILIPS 202 Electronic 64-65 4895 
PHILIPS 308 transcription unit com- 

plete with base and cover 3655 
PIONEER PL12AC with base & cover 4715 
THORENS TX25 cover 8-26 
THORENS TD125 
THORENS TD125AB 
THORENS TD150 Mk. II 
THORENS TD150A Mk. II 
THORENS TD150AB Mk. II 
THORENS TX11 Cover 
WHARFEDALE Linton with base 
and cover and Shure M44-7 cartridge 34-50 25 95 

28-44 
26-86 
35.23 
3906 
47.43 
4.36 
4-88 
10-75 
27-90 
2790 
2790 
36-27 
6103 
7080 
67-50 
14-80 
18-79 

76-73 
11569 
33-64 
43.09 
46-63 
4.13 

1750 
18.50 
25-25 
26-75 
3450 
3.70 
3-95 
8.95 
19.25 
20.25 
20.95 
28 95 
46.50 
5475 
5475 
9-S0 

1395 
14.75 

2725 
3295 
6.60 

5995 
8995 
2695 
3295 
36-95 
3.50 

PICK-UP ARMS AND HEADS 
AUDIO TECHNICA AT1005 Mk II 18-78 1425 
AUDIO TECHNICA L2 lifts 2.61 1.95 
GOLDRING Lenco 75 1351 9.30 
GOLDRING Lenco L89 9.77 6.40 
GOLDRING P M6 Head Shell 2-79 1.99 
SME 3009 with S2 Shell 3234 2395 
SME 3009 ME with S2 Shell 3371 2495 
SME 3012 with S2 Shell 34-44 25. SO 
SME 3012 ME with S2 Shell 3581 26-50 
SME S2 headshell 2-59 195 

SPEAKERS 
AKAI SW 155 59-50 3995 
AMSTRAD 138 (pair) 13" n 8' twin 

cone teak 2600 1595 
B & W Model 70 15950 11195 
B 6 W DM2 6076 49-95 
B 6 W DM3 6300 4495 
B. 6 W DM1 (pair) 7520 57.25 
CELESTION county 2397 18-50 
CELESTION Dittos 120 (pair) 5640 39.95 
CELESTION Ditton 15 3740 2845 
CELESTION Dicton 25 6500 4495 
CELESTION Dicton 44 5400 38-50 
CELESTION Dicton 66 9900 70-95 
FERROGRAPH 51 Inc. stand 9500 7495 
GOODMANS Havant (pair) 5442 3995 

Rec. Retail 
Price 

SPEAKERS -continued 

Cornet 
Price 

GOODMANS Minister (pair) 50.62 34-20 
GOODMANS Magister 6563 3995 
GOODMANS Double Maxim 32-07 2475 
GOODMANS Mezzo 3 35-70 2245 
GOODMANS Magnum K2 46.20 2895 
GOODMANS Dimension 8 7244 4750 
GOODMANS DIN 20NT kit 12.19 0.95 
KELETRON KN400 2 -speaker Sys- 

tem (pair) 1586 11-95 
KN600 3 -speaker System (pair) 26.46 1750 
KN800 3 -speaker System 1590 1025 
KN1100 4 -speaker System 20.40 1395 
KN1600 3 -speaker System 25.20 1S -9S 
KN2100 3 -speaker System 30-60 20-45 

LEAK 150 (pair) 49-00 3550 
LEAK 250 (pair) 63-00 4525 
LEAK 600 49-50 3245 
LINEAR 10 watt teak (pair) Sp. Price 14-95 
METROSOUND HFS 103 (pair)... 29-21 21-95 
METROSOUND 202 21-50 14-95 
METROSOUND Duplex 15 3200 2295 
METROSOUND Duplex 25 56.130 3795 
PHILIPS RH 402 (pair) 44-70 33-95 
PHILIPS 406 34 00 2595 
PIONEER CS53 44-25 28-95 
SINCLAIR 016 8.98 6.75 
STE -MA 450 25-00 1695 
TANDBERG TAN 7 2722 22-95 
TANDBERG Tan 11 (pair) 3694 3120 
TANDBERG Tan 12 teak (pair) 48.82 41.40 
TANDBERG Tan 25 teak (pair) 66.08 5650 
TANDBERG Tan 50 teak 65-00 4995 
TELETON 8000 (pair) 21.08 11-95 
THORPE Grenville TG 100 (pair) 28.95 1795 

Grenville TG 200 (pair) 41-95 25.95 
Grenville TG 300 (pair) 5595 3195 

WHARFEDALE 
Denton Mark II 3900 28-50 
Linton Mark II 49-00 35-95 
Mellon Mark II 35-00 24-50 
Dovedale 3 Mark II 45-00 3050 
Rosedale 65-00 44.95 
Triton III 6300 4750 
Unit 3 Speaker Kit 12-00 8.95 
Unit 4 Speaker Kit 18-00 1195 
Unit 5 Speaker Kit 2800 1775 

CHASSIS SPEAKERS 
GOODMANS Twin -Axiom 8 8.65 6.95 

Twin Axiom 10 9-58 7.50 
Axiom 401 17-68 11-95 
Audiom 8P 5.20 4.15 
Audiom 10P 5.67 4.50 
Audiom 12P 13-00 9 25 
Audiom 15P 21-00 14.95 
Audiom 18P 35.70 24.05 
Audiom 100 40 watts DIN 1200 8 95 
ARU 172 4.50 320 
Axent 100 6-90 4.00 
Midex 650 13-59 9.50 
Attenuator 3-73 2.70 
Crossover Network XO/950 . 7.77 5-45 

WHARFEDALE 8in. Bronze/RS/DD 4.50 3.40 
Super 8/RS/DD 8-00 6-25 
Super 10/RS/DD 1300 9.95 
WMT1 Matching Transformer 0.84 0 70 

CARTRIDGES 
AUDIO TECHNICA AT66 6.47 3.60 
GOLDRING G850 6.10 2-95 
GOLDRING G800 1221 4.95 
GOLDRING G000E 1767 7.95 
GOLDRING G800 Super E 24-41 1440 
GOLDRING CS90 Stereo 4.88 4.20 
GOLDRING CS91/E 7.33 6.20 
EMPIRE 1000ZE/X 5912 44-95 
EMPIRE 999VE/X 42-14 32-50 
EMPIRE 999TE/X 24-58 19ß5 
EMPIRE 999SE/X 19-90 15-25 
EMPIRE 999E1X 15-57 11-70 
EMPIRE 909E/X 1212 9.25 
EMPIRE 90EE/X 9.37 7 15 
ORBIT Magnetic NM 22 Sp Price 2.75 
ORTOFON MISE 2760 2275 
SHURE M3DM 6.10 3.75 
SHURE M31E 1163 6.95 
SHURE M32E 10-73 6-50 
SHURE M32-3 9-94 7.65 
SHURE M44 -G 6.20 4.95 
SHURE M44-7 7.90 4.90 
SHUREM-44C 7.90 4.90 
SHURE M44E 8.60 5.25 
SHURE M55E 9.70 5.95 
SHURE M75G 14-70 8-45 
SHURE M75-6 1360 7.90 
SHURE M75EJ 1540 9.25 
SHURE MISE 19-00 1150 
SHURE M75 ED 1900 1150 
SHURE M75E/95G 20-80 12-25 
SHURE V15-11 3940 2695 
SONOTONE 9TAHC Diam/Saph 3.75 1.45 

Starred cartridges above are ceramic. All others ere 
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 models in manufacturers' sealed cartons 

Rec. Retail Comet 
Price Price 

BASES AND COVERS 
GARRARD WB1 Base 3.78 3-20 

WB4 Bese 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, SL65B and 3500 Special Price 3-60 
WB4 base Mk HZ 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 for69P and 72P 4.36 3.70 
Cover for 75P De luxe 4-88 3.95 
THORENS TX25 (for TD725AB) 8-26 6.60 
THORENS TX11 Cover 4.13 3-50 

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

board 46'20 34 50 

MOTORBOARDS only 5.85 4.45 
SME P1 Spacer 0.98 0 75 

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 1.25 

SCOTCH 8 Track Blank Cartridges 
40 mina 1.50 0.05 
00 mina 1.80 1.10 

SCOTCH LONG LIFE SPOOLED 
TAPES 
5" L.P.900 1.41 I- OS 

51" L.P.1200 1.76 1.20 
7" L.P. 1800 2.52 1.70 

SCOTCH DYNARANGE SPOOLED TAPES 
51" L.P. 1200 2-11 1.40 
7" L.P. 1800 2-99 1.95 

Postage -Tape, cassettes and 87 cartridges 1-9 
Items 5p per order. Packs of ten post free. 

HI-FI STEREO SYSTEMS COMPLETE 
ALBA UA552 47-75 3465 
AMSTRAD Stereo 1000 48-00 3395 
BUSH A1005 69-89 5325 
DANSETTE Consort Stereo 34-43 24-95 
DECCA Sound 613 Special Price 49-95 
DECCA Sound 814 Special Price 52.95 
DECCA Sound 1204 Special Price 70-95 
DECCA Compact 2 Special Price 7695 
DECCA Compact 3 Special Price 102 35 
DECCA 403 Special Price 4475 
ELIZABETHAN 1.2101 58-33 41-85 
FERGUSON 3425 13635 102.75 
FERGUSON 3450 with Radio 70.45 5295 
FERGUSON 3451 with Radio 86.80 7595 
FIDELITY UA2 Music Master 43.50 30-95 

UA1 Music Master with Radio 100-23 69-95 
Stereo Nine 38.50 2300 

GOODMANS Module 80 compact 
system FM/35 watts. RMS (Less 
L/S) 165-00 125-75 

HMV 2404/5/6 with Radio 194.40 14500 
HMV 2451 115-95 8995 
HMV 2452 6600 48-95 
HMV 2450 with Stereo Radio 130.60 98-95 
KB1025 with 657 speakers 48-25 3795 
KB 2250 9550 7495 
KB 2010 73-00 5695 
MARCONI 4452 73.95 56-95 
McDONALD MP60 complete with 

base, cover and Goldring G800 
cartridge, Amstrad 2000 MP 
amplifier. 2 Wharfedale Denton 
speakers 113-96 74-25 

MURPHY 902 Studio 1, AM/VHF 
Radio 84-50 6595 

MURPHY 903 8442 65 95 
PHILCO FORD M1500 9796 66-75 
PHILIPS 808 9350 71-95 
PHILIPS GF824 65-30 49.65 
PHILIPS 825 49-50 3895 
PHILIPS 826. 75-00 5295 
PHILIPS 835 89-50 4955 
PHILIPS 836 95-00 6095 
PYE Black Box unit stereo 1022 90.93 68.95 
RI GONDA Party Time 27.50 2195 
STEEPLETONE stereo system 41.75 29.95 

Rec. Retail Comet 
Price Price 

HI-FI STEREO SYSTEMS -continued 
T ELETON STP 8 track stereo system .5750 38'95 

TELETON RB® Tuner/Amplifier with stereo de- 
coder. Garrard 2025 TC turntable and one pair of 
Telefon 8000 speakers 8795 4780 

ULTRA 6028 
ULTRA 6450 
ULTRA 6454 
ULTRA 6455 

58-15 4495 
74.20 54-95 
3885 2995 
41-35 31-95 

Full range at headphones available at 

discounted prices. 

TAPE RECORDERS AND TAPE DECKS 
AKA 1720L 4 -track Stereo 87-36 59.95 
AKA 40000 4 -track stereo deck 93.65 64-95 
AKA CR8OD 8 -track stereo tape deck 85-02 58.45 
AKA CR80 8 -track stereo recorder 106.39 74-00 
AKA CR8OT 8 -track stereo recorder 

and tuner/amplifier 149.84 
AKA X200D 157-93 
AKA 1800SD 162.79 
AKA 2000SD 289-07 
FERGUSON 3245 Twin track 36-70 
FERGUSON 3246 4 -track 42.55 
FERGUSON 3247 4 -track 47.95 
FERGUSON 32484 -track 5375 
FERGUSON 3252 4 -track 100.52 
FERGUSON 3258 4 -track 7240 
FERROGRAPH 702/4 Dolby 264-38 
FERROGRAPH 702H Dolby 27495 
FERROGRAPH 722/4 Dolby 30198 
FERROGRAPH 722H Dolby 31255 
FERROGRAPH7022-tracktape deck 224.43 
FERROGRAPH 704/W 4 -track deck 22443 
FERROGRAPH 722 262-03 
FERROGRAPH 724 262.03 
GRUNDIG TK 121 twin track 56-25 
GRUNDIG TK 141 4 -track 6210 
GRUNDIG TK 146 4 -track Auto 66.95 
GRUNDIG TK 147 4 -track Auto 93.05 
GRUNDIG TK 148 (4 -track auto 

2 speed) 71-30 53-95 
PHILIPS 4303 Twin -track 3946 2959 

4307 4 -track 48.65 34.95 
4308 De luxe 4 -track 5685 4145 
4404 4 -track stereo recorder 89-25 65-95 

89-95 
100-45 
102-30 
223-30 
25.95 
30-95 
34-95 
39.95 
74.95 
53.95 

224-S0 
23395 
255-95 
264 95 
170,65 
170-65 
19015 
190-15 
39-95 
44-95 
4895 
7095 

COMET for 
after -Sales Service 
THROUGHOUT THE U.K. 
F,nu,.G. Sen. Del. et ems Rd.. Hull. 
elle et Reeneh.m. rneeerte, 0en,..ter. 
Feeble. Geel. Lue,. terme,. 
Rochdale Seabee Section. Weefiele 
cod Yon 

Rec. Retail Comet 
Price Price 

TAPE RECORDERS -continued 
4407 4 -track stereo recorder .... 
4418 4 -track stereo 
4450 4 -track stereo 
4500 4 -track stereo tape deck 

TANDBERG 2000 
TANDBERG 1841 4 -track stereo 

taps deck 
TANDBERG 3021X twin track stereo 
TANDBERG 3041X 4 -track stereo 
TANDBERG 4021X twin track stereo 
TANDBERG 4041X 4 -track stereo 
TANDBERG 6041X 4 -track stereo 
TANDBERG 6021X twin track stereo 

106.50 
189.75 
272-50 
124-30 
12561 

6609 
104.00 
10400 
189.12 
169.12 
182.73 
182-73 

73.95 
13995 
199.95 
91-65 

103.95 

4675 
80 85 
80-85 

135-56 
135-51 
14525 
14525 

TAPE RECORDERS (CASSETTES) 
AKAI GXC 40D Tape Deck 92-26 68-25 
AKAI GXC 40 Recorder 111-75 83-85 
APCO Batt./Mains with AM/FM 

35-00 22.95 
20-62 15.95 
2818 1595 
25-18 2195 
28-13 21-95 

Sp. Price 11-95 
20-62 14-99 

Sp. Price 2295 

Radio 
BUSH Discassette DC70 
BUSH TP60 
BUSH TP 66 Bet./Mains 
BUSH TP 70 battery/mains 
CARLTONE LCR500 
DANSETTE DCT105 
DECCA 2000 (bette/males) 
DECCA CR1000 Cassette Recorder 

with VHF Radio Sp. Price 
EKCO 350 Bt./Mns. w. VHF/MW Radio 37-42 
EKCO 351 Battery/Mains 23-23 
FERGUSON 3240 with case 24-90 
FERGUSON 3253 43.55 
FERGUSON 3282 30-15 
GRUNDIG C200 De Luxe 37.55 
GRUNDIG C210 baff./mains 46.90 
GRUNDIG C410 39-95 
HARVARD Elite with AM/FM radio 

batt./mains 42-00 
JVC NIVICO 9420 L/S (Stereo) 
PHILIPS R.R. 692 with MW/VHF 

Radio and Recorder 49.95 
2202 22-85 
2204 battery/mains 29'10 
3302 20.35 

6610 
20.37 
6610 
29.11 

2400 stereo lesa L/S 
PYE 9100 
PYE 9116 Stereo 
PYE 9118 
TELETON TRC 130 with VHF/AM 

radio battery/mains 
TC110 battery/mains 

61-45 

3295 
21375 
18 45 
1595 
3195 
23.95 
26-95 
34 95 
29 95 

23-95 
42.99 

36.55 
17-95 
23-85 
15-50 
5195 
15-95 
51.60 
22-95 

42-50 2800 
27-50 1850 

COMPLETE HI-FI SYSTEM 
THORENS TO 150AB Mk. II with TX11 dust cover, 

SHURE M55E Cartridge, LEAK Delta 70 Amplifier, 
2 Wharfedale Dovedale Speakers 229.96 167W 

PHILIPS 790 tuner/amp 20 watts RMS per channel. 
FM/MW/LW/SW R Stereo decoder. Electronic 
touch tuning. Goldring GL75 turntable on plinth 
with cover and G800 magnetic cartridge, fully 
wired. 2 Wharfedale Melton 11 speakers 

26779 16090 

AKAI CR8OT Tuner/amp with 8 -track recorder. 
McDONALD MP60 turntable including plinth, 
cover and G800 cartridge fully wired. 2 Wharfedale 
Linton MKII speakers 230-85 144.50 

GARRARD AP76 with base cover and Shure M55E 
cartridge. Arena 2600 AM/FM and SW Tuner/Amp 
end 2 Goodmans Havant speakers 214.95 13815 

GOODMANS Module 80 Tuner/Amplifier, Garrard 
AP76 Turntable with Goldring G800 Cartridge and 
2 Goodmans Havant Speakers .. 192-97 135-65 

LEAK Delta 30 amp In teak case, 15 watts RMS 
per channel. Garrard AP76 transcription deck 
with plinth. cover and G800 magnetic cartridge. 
fully wired. 2 Ditton 15 speakers 18936 12960 

S Completely wired mounted and ready for use 

PHILIPS RH 
W/MAW /MW2/SW/FM. G 

Stereo 
P400ymagnetic 

cartridge, speakers extra 155.00 11895 
PHILIPS RH 811 System, Stereo Tuner/Amp/ 

Cassette recorder. Complete with 2 RH411L/S. 
117.00 8995 

GARRARD 2025/TC deck with plinth end cover, 
and Sonotone 9TAHC cartridge to suit above. 

Sp. Price 1295 
LINTON System with Wharfedale Linton Amplifier, 

Linton Turntable with Shure M44-7 Cartridge and 
pair of Linton Mk. li Speakers 143.50 101.58 

AMSTRAD I.C. 2000 integrated circuit 20 watts 
RMS Into 8 ohms per channel amp. McDonald 
MP60 turntable with plinth cover and Goldring 
GO® Magnetic cart. Fully wired 114-95 7425 

AMSTRAD 8000 Mk. II Amplifier, 7 watts RMS per 
channel, McDonald MP60 turntable with plinth, 
cover and Goldring G800 Magnetic cartridge. Fully 
wired, and pair of Amstrad 138 13" x 8" twin 
cone teak finish Speakers 8695 4840 

GOLDRING 705P Turntable, fully wired complete 
with Goldring 850 cartridge. Amstrad stereo 8000 
amplifier and 2 Amstrad 138 13' X 8' twin cone 
Speakers 7995 40.85 

FREE Technical Advisory Service. If in doubt ask usi 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'. 

C011 41271w HIGH FIDELITY DISCOUNT WAREHOUSES 
OPEN DAILY TO THE 

PUBLIC FROM 

9am-fpm Monday 
gam-Tpm Tuesday 
gam-8pm 

Wednesday 
9am-8pm Thursday 
9am-Spm Friday 
gam-5.30pm Saturday 

Dept. PW BIRMINGHAM: Heeler 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 OHO SQX. Tel.: 554 8501 (5 lines). 
Dept. PW HULL: Reservoir Road, Clough Road HUB 7QD. Tel.: 46441 (6 lines) 
Dept. PW LEEDS: 78 Armley Road LS12 2EF. Tel.: Leeds 40551(10 lines). 
Dept. PW STOCKTON: Teesway, Portrack Lane, Teesside TS18 2RH. Tel.: 66132/65215. 
Dept. PW ROCHDALE: Corner of Well l'th' Lane and Queensway. Te/.: 50606. 
Dept. PW LEICESTER: Syston Street. Tel.: 0539 52236. 
Dept. PW SHEFFIELD: The MITI, 1 Loxley Rd., Malin Bridge, S6 4TH. Tel.: 0742 34172116. 

5ECORIC VIt;fE 

SPECle,' 

ke 
All Inoerock Hene delivered by 

SECURICOR .earn 72 he... 
(Add (I 75 o Ur le, See, *ar d.averl 

ALL GOODS FULLY INSURED AGAINST 
LOSS OR DAMAGE WHILST IN TRANSIT 
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electronics 

1001(1 really 
mastered 

RAP' 

n.. practical 
...visual 

...exciting ! 

no previous knowledge 
no unnecessary theory 

no "maths" 

BUILD, SEE AND LEARN 
step by step, we take you through all the fundamentals of 
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. It will also enable anyone to under- 
stand how to test, service and maintain all 
types of electronic equipment, radio and TV 
receivers, etc 

FREEPOST NOW 

BROCHURE 

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 

PLEASE WL92 

NAME 

I or write if you prefer not to cut page ADDRESS 

I 
I 
I 

I 

special free gift also to all our students 
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PRACTICAL 
WIRELESS 

VOL 48 NO 5 

Issue 787 

SEPTEMBER 1972 

Anyone for Going Back? 
ON looking at our front cover this month, readers may 

be forgiven for thinking that due to shortage of 
material we are having to ransack the archives! We hope 
the following words of explanation will dispel any such 
unworthy and infamous notions. 

First of all, the response to our Going Back feature is 
large enough to indicate a real interest in the adolescence 
of electronics. Perhaps some people are becoming blasé 
about modern technological progress; perhaps the erst- 
while mystery and romance has fled the scene; perhaps 
the pioneer days are now sufficiently remote in time to 
give an aura of the unknown; perhaps-but why go on? 

Secondly, wireless, radio, electronics (call it what you 
will) is in danger of becoming taken far too seriously by 
the amateur, when it should be a relaxation. It should be 
fun. 

We recently visited the Southampton plant of Mullard 
and saw how the integrated circuit designer, having deter- 
mined the basic performance requirements and circuit 
elements, then enlists the aid of a computer with disc 
stores and a graphics unit. He can simulate circuits on the 
computer and obtain a readout of predicted performance. 

Having found the optimum circuit elements, he then 
calls on the computer to provide cost and performance 
comparisons using different technologies of manufacture. 
The computer then takes the designer's rough IC layout 
and feeds in his information, using a special 'language' 
calls out transistor types from the computer memory 
store. The drawing for the mask is then generated by the 
computer. 

To check that the circuit is correct, the engineer feeds 
his circuit programme into the computer, which examines 
the circuit and its geometry. The engineer then asks the 
computer to generate a control tape to reproduce the 
circuit on a photographically -treated glass plate reticle 
ten times up on final circuit size. 

As a parallel operation, the computer examines the 
logic design of the circuit and is programmed to determine 
which test procedures and stimuli are wanted for the 
computer -testing of the complete circuiit. Chips incorpor- 
ating up to 6,000 transistors and all their interconnections 
can be designed without making a single error. 

For those who boggle at such marvels, we thought it 
would be therapeutic to dip into the past and publish 
something from the days when wireless was young and 
unabashed. Hence the 'reproduction' crystal set. It should 
even please the transistor men who have been lambasting 
the valve lovers-after all, it is solidstate! 

W. N. STEVENS-Editor 
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News... News... News... 
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Project Autumn Presentation 
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NEWS... NEWS... NEWS... 
Philips Audio 

Philips announce the RH811, a 
tuner/amplifier/cassette recorder 
with built-in DNL-the first to 
include this feature. 

The amplifier is rated at 2 X 10 
watts (music) into 4 ohms, with 
a signal to noise ratio of better 
than 50dB. Inputs are provided 
for gram, microphone and ex- 
ternal recorder. Thetuner in - 

dudes long, two medium, short 
and f.m. wavebands. Decoder and 
stereo signal lamp are built-in as 
is a.f.c. Wavebands are selected 
by recessed push buttons located 
beneath the fascia. Stations are 
selected through a large diameter 
control to the right of the fascia. 

Push buttons on the top of the 
cabinet control the stereo cassette 
recorder which is linked inter- 
nally for trouble -free direct re- 
cording in stereo or mono. The 
cassette unit incorporates auto- 
matic recording level, pause con- 

trol, cassette eject control and 3 
digit counter. The RH811 is 
finished in walnut and matt 
chrome and will be supplied with 
matching RH411 speakers. Retail 
price is £125. 

Also announced is the. N2506: 
a sophisticated high specification 
mains stereo cassette deck with 
built in Dynamic Noise Limiter. 
The DNL is Philips special elec- 
tronic circuit for reducing the hiss 
content of a signal-especially 
noticeable in soft passages of 
music. The DNL facility is switch - 
able. Recommended retail price 
£60. 

Audio Modules 

A new middle of the road range 
of audio preamplifier and mixer 
modules have been produced by 
Partridge Electronics, who until 
recently specialised in the manu- 
facture of audio mixers to cus- 
tomers own individual require- 
ments. They have now produced 
a range of units to provide a 
flexible and economical method 
of constructing small or large 
mixers. The majority of these 
are available in kit form, or 
fully assembled and tested. Most 
items use a standard panel of 16 

gauge anodised aluminium, with 
black lettering, size 50 X 150m/m. 
A free fourteen page catalogue 
is available on receipt of 5p for 
posting and packing, on applica- 
tion to Partridge Electronics, 21/ 
25 Hart Road, Benjleet, Essex. 

Figure it out 
West Hyde Developments Limited 
introduce a new, small 7 X 912 X 
314ín. 3121b. calculator which 
multiplies and divides. The arith- 
metic can be mixed, i.e. 2+6-3 
X5-6=2+4.5=14. The decimal 
place can be set with 0 to 7 digits 

to the right and the machine 
automatically clears after the 
equals sign is pressed. Price is 
£99 for 1 off dropping to 2 at £89 
and £75 for 10 off. 

Features include 16 digits and 
a constant factor, 6 months 
guarantee, Pandicon display tubes 
(Mullard), 6 LSI chips, 1 I.C., Plug 
in printed circuit board, Plug in 
keyboard (gold plated connectors), 
Tobicons available on sale or re- 
turn, West Hyde Developments 
Ltd., Rye field Crescent, North- 
wood Hills, Middlesex, HA6 INN. 

Tape Q and A 
The second edition of Heinz 
Ritter's 120 -page book, "Tape 
Questions & Tape Answers" is 
now available from the Audio/ 
Video Tapes Division of BASF 
UK Ltd. 

The book contains useful hints 
and tips on all aspects of tape 
recording. and costs only 40p. 
P.O. Box 473, Knightsbridge 
House, 197 Knight bridge, London, 
S.W.7. 
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NEWS... NEWS... NEWS... 

Amtron kits 
Amtron, the Italian electronics 
company recently sent us some 
samples of their range of con- 
struction kits. As yet, the com- 
pany have not appointed a sole 
agent and all enquiries should 
be made to Box 102, Advertise- 
ment Dept., Practical Wireless, 
Fleetway House , Farringdon 
Street, London, EC4A 4AD. 

The kits are packed in "bubble 
packs" and contain all the com- 
ponents right down to the last 
nut and bolt and in many cases 
a printed circuit board. 

The Twilight Switch (shown) 
circuit contains a photo -electric 
cell, two transistors, two diodes 
and can switch up to 1kW using 
a relay. The unit is activated by 
a wide range of light intensities 
and the action is reversible. It can 
be set to operate at pre -deter- 
mined light intensities as light 
falls or increases, making it ideal 
for switching on a household 
light at dusk when the owners 
are out or away on holiday. 

Power source is 220-240V a.c. 
The other unit illustrated is a 

27MHz Radio Control Receiver, 
designated UK 345. This is a 
superhet employing four high - 
gain, low -noise transistors and 
one detector diode. The oscillator 
is crystal controlled. Supply vol- 
tage is 6V and current consump- 
tion 5mA. 

Primaxa gun 
S. Kempner Ltd. announce their 
Primax and Primaxa soldering 
guns. Full heating is obtained 
six seconds after the "on" switch 
is depressed and twin spotlights 
mounted in the gun enable the 
user to get "a bit of light on the 
subject". The special alloy tip 
never needs retinning and the 
unit is guaranteed for 12 months 
(except tips and bulbs). Replace- 
ment tips are available for dif- 
ferent soldering jobs and two 
models of gun are available: the 
60W model which retails at £5.40 
and the 100W model priced at 
£7. Postage and packing on each 
solder gun is 25p. Further details 
and soldering guns are available 
from S. Kempner Limited, 421 
High Road, London, N.12. Tel. 
01-346 6222. 

Zeta windings 
Zeta Windings Ltd. inform us 
that they can undertake to manu- 
facture and design iron/ferrite 
cored transformers for any appli- 
cation that constructors may re- 
quire for the development of their 
circuitry. They will also make 
them for P.W. projects and they 
are available by type number via: 
Tidman Mail Order, 236 Sandy - 
combe Road, Richmond; H. L. 
Smith, 287 Edgware Road, 
London, W.2 or (callers only) 
Zeta Windings Ltd., 26 All Saints 
Road, London, W.11. 

Other services provided by 
Zeta Windings are their rewind- 
ing of one-off prototype facilities 
on all kinds of transformers, and 
their rewind and prototype ser- 
vice which takes about 3 to 5 days. 

The "voice" 
In a recent experiment, Bell 
Laboratories and the Western 
Electric Company gave a com- 
puter a "voice" so it could speak 
instructions helpful to production - 
line workers assembling complex 
communications equipment. 

Previously, computers had been 
used to calculate efficient wiring 
instructions, and to print them 
in typewritten form. To get the 
instructions into a spoken form 
-so the assembler need not di- 
vert eyes or hands from the job- 
they were read aloud by a human 
announcer, and recorded, checked 
and corrected by technicians. Fre- 
quent changes in the complex 
wire lists meant frequent re- 
recording and re -checking. 

In the recent experiment, the 
human steps were bypassed, and 
the computer made to "speak" 
the wiring instructions directly to 
an automatic recorder, which 
were then tested on the produc- 
tion line by an assembler of tele- 
phone crossbar switching equip- 
ment. 

"Black ... three ... thirtye 
A ... terminal strip ... four A ... 
valve socket," the recording said, 
to "tell" the assembler informa- 
tion about wire colour, length, 
and connection points. Using a 
cassette tape player with a foot 
pedal for control, she could start 
or stop the recorded voice dur- 
ing any of 58 steps involved. 
Assembly of each crossbar unit 
takes about 15 minutes. 

Bell Labs engineers have been 
doing research on computer - 
generated "speech" because this 
is one way to make the computer 
respond in human terms. 

Amtron Kits 
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Next November the British 
Broadcasting Corporation will 
be commemorating the first 
broadcasts, made in 1922, by 
the original British Broadcast- 
ing Company. We thought that 
readers might be interested in 
listening to these 50th anniver- 
sary programmes on a repro- 
duction crystal set, typical of 
receivers in use in those early 
days. a 

etlon crystal set R. F. GRAHAM 

IN the early days of radio crystal sets were used 
in many homes, and this project is a reproduction 
of such a receiver. Variable capacitors were 

available for tuning, but their cost often resulted in 
some other means of tuning such as tapped coils, 
coils with sliding contacts bearing on the turns and 
swinging coils where mutual coupling (and hence the 
inductance and resonant frequency) could be 
adjusted. 

In addition to the headphones, such receivers 
required only a few components such as terminals, a 
detector crystal and "catswhisker", wire to wind the 
coils, an insulated board or panel and a few small 
parts such as bolts and brackets to make a detector 
assembly. 

The receiver shown here is something of a novelty, 
and sure to arouse interest when it is seen. 

COILS 
These are a flat type quite popular in the early 

days, and wound with 26 s.w.g. cotton -covered wire. 
Actually, any silk covered or enamelled wire, from 
30 s.w.g. to 24 s.w.g., is suitable. If heavier wire is 
used then larger discs will be required. 

Each disc is about 4in. in diameter, and can be 
stout cardboard or thin paxolin sheet. Seven slots, 
each about 18in. wide, are cut about lin. deep. 

Pass the wire through two small holes, and wind 
in and out of each slot in turn, as winding progresses. 
This results in half the turns lying on one face of the 
disc, and half on the other face, crossing over in the 
slots. Each coil has about 40 turns, the wire being 
finally anchored through two small holes, leaving the 
ends long enough to reach to the terminals. 

With such a circuit, the parallel capacitance is 
mainly due to that of the aerial and earth. As a 
matter of interest, "tuning" coverage was tested with 
a signal generator, and was 1300-1700kHz with a 
25pF aerial/earth system, 850-1100kHz with 100pF, 

and 550-750kHz with the aerial/earth placing about 
250pF across the receiver. 

With such a receiver it was quite usual to adjust 
the number of turns to suit the aerial, or wavelength 
of local stations. 

One coil is fixed on a small bracket. The other is 
bolted to a strip of material about lin. long, secured 
to a threaded rod by lock -nuts. The rod runs in two 
brackets, and is rotated by a large terminal head or 
small knob. "Tuning" is accomplished by swinging 
one coil over the other thus varying the effective 
inductance. 

The base is varnished plywood or ebonite or 
paxolin about 6 X bin. Strips raise it about 34in. to 
clear the terminals projecting underneath. 

DETECTOR 
A strip of brass about 1X 38in. (from an old lamp 

battery) is bolted to hold the crystal firmly, a corner 
or point on the latter projecting up through a hole 
in the strip. 

It could hardly be more simple! The suggested additional 'condenser' 
shown dotted can be about 1000pF. it will be cheaper to buy it rather 
than to follow the method described in the text for making a 'con- 

denser' l 
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A 112in. bolt with spacers holds a similar strip 
about 114in. long to which the catswhisker is 
soldered. Above this strip is a stouter strip of metal, 
and a screw or terminal head runs through a 
threaded hole in this, or through a nut soldered to it. 
Turning this screw or terminal adjusts pressure of 
the catswhisker on the crystal. 

C) 

Ìones 
Cats 

n whisker -_ 

Brackets 
Adjustment 

Crystal 

Earth i 
,u 

Aerial 

This drawing, showing the constructional details of the crystal set, 
should not be difficult to follow. 

The catswhisker is made by winding about 112in. 
of copper, tinned -copper or brass wire, about 
34 s.w.g., on a small drill about 1ein. diameter, and 
then stretching the winding slightly. These bygone 
detectors used wonderful combinations of crystals 
and even gold -tipped whiskers, all of which appeared 
to give about the same result. There is great room 
for experiment here, using various kinds of wire, or 
soldering the crystal (use Woods metal) or packing 
it with metal foil. All these trials will probably give 
a detector of about equal efficiency to that shown, 
which is about the same as a modern crystal -diode, 
when a sensitive spot on the crystal has been found. 

AERIAL AND EARTH 
The aerial ought to be at least 25ft long, and 

preferably over 50ft. Maximum range is usually 
considered to be about 25 to 150 miles from a major 
transmitter, anything over about 50 miles generally 
needing some 50-100ft or so of outside aerial, 20ft 
or more high. 

The earth lead runs to a metal spike or other 
earth rod in damp soil. With a 180ft aerial ample 
volume was obtained by the author some 25 miles 
from a transmitter. No earth was used but the earth 
is usually desirable. 

The headphones ought to be good -quality, sensitive 
headsets of about 50012 to 2,000f2 resistance, so as to 
give best volume with the rather limited output of 
the crystal set. Strictly speaking, a capacitor of about 
1,000pF should be connected across the headphones 
but it was not always fitted in the early days. A 
description of how to make such a "telephone con- 
denser" appeared in "Amateur Wireless" in 1922. 

"The telephone condenser is made up of twenty- 
five small sheets of tinfoil measuring 112in. by 34in. 
with a small strip left at one corner to make a lug. 
It is built up by placing the strips of tinfoil, with 
strips of waxed paper in between, with the lugs 
alternately at one end and then at the other. When 
the condenser has been built up the ends of the 
tinfoil should be carefully soldered together by 
means of a blob of solder, two pieces of cardboard 
being placed either side of the condenser and a 
length of linen tape wound round to keep the whole 
together. The condenser should then be immersed 
in molten paraffin and allowed to set in a solid 
block." 

The "components list" is short and sweet! One 
galena crystal (ref. X6), four 4BA brass terminals, 
2oz. reel of 26 s.w.g. enamelled wire and a length of 
4BA brass studding, all of which are obtainable from 
Home Radio (Mitcham) as a "kit" for 96p which 
includes post and packing. 

TELEVISION 

SEPTEMBER ISSUE 
SIMPLE CROSSHATCH AND DOT 
GENERATOR 
Constructional details for this essential item of 
colour TV servicing equipment. The Instrument is 
cheap enough to be of interest to enthusiasts for 
do-it-yourself convergence adjustments. Notable 
features of the new design are: a choice of four 
patterns; miniature size made possible by the use 
of TTL MSI Integrated circuits; sync amplifier for 
stability; suitability for use with any 625 -line set 
with only two easy connections. 

TV NOISE FIGURES 
Noise factor, signal-to-noise ratio, front-end noise, 
aerial noise, valve and transistor noise-are you 
sure of yourself in this important area? If not read 
Gordon J. King's clear presentation of the subject 
this month. The usable sensitivity of a television 
receiver is dictated by its noise performance so this 
is a subject of practical importance-especially for 
fringe area reception. The article shows how a 

decision can be made on the type of aerial required 
and the improvement that can be expected by using 
an aerial preamplifier. 

COLOUR RECEIVER 
This month the timebase board-complete sync, 
field timebase and line oscillator circuits plus the 
line output stage with the exception of the line out- 
put transformer assembly. With board layout. 

SERVICE NOTEBOOK 
More items from G. R. Wilding's day-to-day experi- 
ences of TV fault conditions. 

PLUS ALL THE REGULAR FEATURES 

ON SALE AUGUST 21 
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TRANSI11ITTER 
for 2 metres 
PART E G.RAYER G3OGR 

THERE is quite a lot of interest in 144MHz 
equipment, especially among the Amateur Class 
B licencees who are permitted to transmit on 

144MHz and above. Apart from this, some of the 
advantages of the use of this band may be noted. 
There is considerable frequency space, the 2 -metre 
band being 2MHz wide, from 144 to 146MHz. A large 
space for an aerial is not necessary, aerials for 
144MHz usually being single -mast affairs resembling 
those used for TV purposes. Many stations use low 
power, in the 10 to 15 watt region, and crystal 
control of the transmitter is quite usual, which 
makes the equipment relatively simple to build and 
operate. There is also a very good chance of clear, 
solid QSO's, free of all the interference that makes 
160m or 80m so uncomfortable. 

The transmitter described here runs about 10 
watts input, so it can be run from a power supply 
and modulator such as may already be in use on a 
160m transmitter. If the inductors are made and 
adjusted as described, it will be found virtually 
impossible to make the transmitter operate outside 
the permitted band. 

CIRCUIT 
Fig. 1 shows the complete transmitter circuit which 

uses four valves. Operation of the various stages 
will probably be more clearly understood if they are 
dealt with separately. 

V1 Oscillator. This is a simple crystal oscillator 
using a 6C4 in which Ll is tuned to the same 
frequency as the crystal, approximately 8MHz, and 
VI cannot be made to work on any other frequency. 
The test point TP1 allows the grid current of V2, 
produced by grid rectification of r.f. from V1, to be 
measured, to facilitate the initial tuning of Ll. 

V2 Tripler. The 6BH6 receives input at 8MHz, and 
triples this to 24MHz, to which L2 is tuned. Point 
TP2 allows a meter to indicate grid current of the 
following stage, as an aid to the initial tuning of L2. 
The wrong multiple, if selected by L2, would be 
16MHz or 32MHz, and these frequencies, which would 
result in incorrect operation cannot be tuned by L2. 

V3 Tripler -Driver. This is a double beam tetrode 
QQVO3-10. The first section receives drive at 24MHz 
and triples to 72MHz, to which frequency L3 and 
L4 are tuned. Grid current of the following section 
of this valve can be monitored at TP3. L3/L4 cannot 
be tuned to a wrong harmonic. 

The second half of V3 receives drive at 72MHz 
from L4, and doubles to 144MHz, to which L5 is 
tuned. Trimmer TC1 aids in balancing the centre - 
tapped circuit L5. 

V4 Power Amplifier. L6 is tuned to 144MHz and 
grid current of the QQVO3-10 develops about 30-60V 
bias across R14. The switch Sla/b allows grid current 

to be monitored, which is essential. For grid current 
indications, the 5mA meter reads directly. 

Cathode current for V4 flows through R19. With 
the meter switch in the second position, R20 is in 
series, and the meter reads 0-0.5V, which corresponds 
to a full-scale deflection of 50mA, so that the cathode 
current of V4 can be measured. 

A separate h.t. connection is provided for V4, so 
that modulation can be applied for speech trans- 
mission. This type of valve does not need neutralising 
although acting as a straight -through 144MHz 
amplifier. L7 is tuned to 144MHz, and output is 
from the link coupling L8, TC2 allowing adjustment 
of loading. The transmitter will work directly into 
a co -axial feeder to a dipole or similar aerial. 

With a 280V supply for the early stages, it was 
found quite easy to obtain more grid drive than was 
required. Running the p.a. with about 10 watts d.c. 
input will light a 6 watt lamp used as a dummy load 
very well, so a good level of efficiency is obtained. 

INDUCTORS 
Ll and L2 are wound on 178 X 14in. dia. farmers and 

L3 and L4 on a single 238 X 14dia. former. The 
formers fit in 34in. square screening cans and are 
mounted by 6BA bolts which pass through lugs on 
the cans and into tapped holes provided on the 
square bases of the formers. Fig. 2 shows winding 
details. To make L1, bare and solder 32 s.w.g. 
enamelled wire in the tag used for h.t. Leave 12in. 
clear space, then wind on 50 turns close wound. 
Secure the ends with polystyrene cement or similar 
adhesive, clean the wire end and solder it in the A 
(anode) tag. The wire ends should slope down clear 
of the windings, and clear of the screening can. 

If surplus or other farmers or cans are used, these 
need to be long enough to avoid having the windings 
near the chassis or top of the can. It might also be 
necessary to make sure that the cores of surplus 
coils are suitable for the frequencies involved. 

L2 is wound in the same way, and has 15 turns of 
24 s.w.g. enamelled wire, close wound. 

L3 and L4 each have 534 turns of 24 s.w.g. 
enamelled wire, close wound. A gap of 18in. is left 
between the two coils. Begin winding at G, Fig. 2, and 
finish this coil at the bias circuit lead, R11. Then 
begin L3 at the h.t. positive end, continuing to wind 
in the same direction as for L4, and terminate this 
at end A (anode). The long former listed has solder- 
ing eyelets, and the wire ends pass down through 
these and soldered but not cut off. The leads emerge 
as in Fig. 5. They are cleaned and left long enough 
to reach the required points. To avoid possible short 
circuits pieces of sleeving are put on the pins of 
Ll and L2, and the wire ends of L3 and L4. For 
easy identification, the wire ends of the latter can 
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Fig. 1: Circuit of the 2 -metre transmitter which uses 8MHz range crystals in the oscillator stage. 

have coloured sleeving, as follows: Black-grid; 
Green-bias resistor; Red-h.t.; Yellow-anode. 

Place each former in its can with the threaded 
holes matching the lugs, which are bent over. To 
prevent the cores moving, a piece of a thin elastic 
band can be put into each former, before screwing in 
the core. 

The windings for L3 and L4 may be tuned to 
resonance with the cores only using stray circuit 
capacitances. If cores are employed, the core material 
must be good for 72MHz. 

The 144MHz inductors are shown in Fig. 3. L5 and 
L6 are wound with 18 s.w.g. wire, and L7 with 16 
s.w.g. wire. Sleeving should be put on the wire for L5 
before winding to prevent possible contact with L6. 

L5 has five turns wound on a suitable object, such 
as a pencil, so that its outside diameter is 0.4in. and 
turns are spaced to occupy 0.6in. 

L6 has six turns, 0.3in. outside diameter, and is 
0.7in. long. L7 is four turns, spaced to occupy 0.5in., 
and its outside diameter is 0.6in. L5 has a centre 
tap soldered on the top of the central turn, while L6 
and L7 have taps on the bottom of the centre turn. 
The loop L8 is a single turn of 16 s.w.g. or similar 
wire, placed in sleeving, and with ends shaped to 
reach the coaxial socket and loading capacitor. 

CHASSIS ASSEMBLY 
The chassis and screen across V4 valveholder con- 

sists of six "universal chassis" flanged members. The 
top, 10 X 4in., is prepared for the valveholders etc. 
as in Fig. 4. The screened coils need four holes to 
clear the pins. two holes for 6BA bolts, and a 
central hole under L3/L4 to reach the bottom core. 

50T 
32 swg 

u u 
A HT+ A HT+ 

L1 L2 

Formers 17x 4 dia 
with cores 

TC 2 
35pF 

o 

6.3V F --O 
CKG197 

/8 
15T ` A 
24swg HT+ 5áT24 

swg 

54 T 

24s 

R71 L3/L4 G 

Former 2rx ádia 
with cores 

Fig. 2: Winding details of the coils for the oscillator and multiplier 
stages. 

L7 
L6 

cKewº 

Fig. 3: Construction of the coils for the power amplifier. Put sleeving 
on L5 before winding. 

A 4 X 2in. member is bolted inside each end flange 
of the top. The third 4 X 2in. member is cut so that it 
can be placed across the holder for V4 as in Fig. 5, 
clearing tags 4 and 5 (heater). It is bolted to the top 
at the valveholder. 

The 10 X 2in. front member has the top flange cut 
off, and takes the meter and 2 -way switch in the 
positions shown in Fig. 5. It is bolted to the chassis 
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top, both ends, and the screen. The back is fitted in 
the same way. 

It is best to prepare the front and back but leave 
them off until most of the wiring is completed. 

WIRING 
Fig. 5 shows wiring and other details. All by-pass 

capacitors, and particularly C10 to C19, should be 
connected from the various tags to adjacent chassis 
tags with the shortest possible leads. Resistors R13, 
R14 and R18 are soldered with very short leads from 
resistors to centre -taps, and R17 is wired directly to 
pin 7 of V4. 

Capacitors VC1, VC2, VC3 and TC2 may be fixed 
by the spindle bushes, or by bolts. In either case the 
rotors are grounded by stout leads to near -by chassis 
tags. All r.f. leads in the 144MHz circuits must be 
stout and no longer than necessary. 

Single tag stand-offs were used to provide anchor 
points for R2, R6, R10, etc., and also for the grid 
current test points TP1, TP2 and TP3. 

Cathode Grid 

Fig. 4: Marking -out details on top of 
the chassis. Holes for the single tag 
stand-offs can be drilled as construc- 

tion proceeds. 

0(6200 

A 4 -way tag strip is bolted as shown, for flexible 
supply leads or a 4 -way cord. This provides 6.3V, 
chassis or common return, h.t. positive, and 
modulated h.t. connections to the power supply and 
modulator. 

CIRCUIT ADJUSTMENTS 
When an indication of grid current has been 

obtained on the meter this can be used for all 
tuning adjustments. However, it is not very likely 
that this indication will be obtained immediately, so 
it is generally necessary to adjust the stages one at 
a time, as described below. 

A 6.3V 2A supply is necessary for the heaters. A 
250-300V supply at about 60mA is required for the 
h.t. for V1, V2 and V3, actual current depending on 
the voltage and adjustments. Temporarily leave h.t. 
to V4 (Mod.) disconnected. 

Crystal. Multiplication is 3 X 3 X 2, or 18 times. 
Crystals in the region of 8MHz are thus necessary. To 

Fig. 5: Wiring underneath the chassis. Stand-off insulators are used for the test points TP1, 2, 3 and to support resistors R2, 6 and 10. 
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* components list 

Resistors 
R1 33kû 1W 
R2 1k0 1W 
R3 100k0 1W 
R4 1k0 1W 
R5 120k0 1W 
R6 1k0 1W 
R7 100k0 1W 

R8 1k01W R15 tkn 1W 
R9 82kû1W R16 39k0 1W 
R10 1k01W R17 47n 1W 
R11 82kû 1W R18 470 1W 
R12 1k0 1W R19 100 1W 
R13 33001W R20 100n 1W 
R14 33k0 ¡W 

Capacitors 
Cl 1000pF 350V disc 
C2 22pF SM 
C3 0.01µF 12V disc 
C4 100pF SM 
C5 1000pF 350V disc 
C6 0'01µF 350V disc 
C7 22pF SM 
C8 22pF SM 
C9 0.01µF 12V disc 

C10 1000pF 350V disc 
C11 001µF 350V disc 
C12 0.0114F 12V disc 
C13 0.01µF 350V disc 
C14 1000pF 350V disc 
C15 0.01µF 12V disc 
C16 1800pF 1kV disc 
C17 1800pF 1kV disc 
C18 2000pF 350V disc 

VC1-VC2 252-25pF butterfly capacitor (Jackson 
type C713 (0.015" gap) 

VC3 12-12pF butterfly capacitor (Jackson type 
C713 (0.045" gap) 

TC1 6pF tubular trimmer (Home Radio VC88B) 

TC2 35pF pre-set air spaced 

Valves 
V1 6C4 
V2 6BH6 

V3 QQVO3-10 
V4 QQVO3-10 

Chassis 
"Universal chassis" flanged members. 
10 x 4in. type CU58A (1), 10 x 2ín, type CU139 (2), 
4 x 2in. type CU133 (3) (Home Radio) 

Miscellaneous 
M1, 5mA miniature panel meter. Valveholders 
B7G, skirted with screening cans (2) B9A (2). 
Sla-b, 2 pole 2 way slide switch. Crystal 8MHz 
(see text) and holder. Coil formers type CR14 (2), 
CR16 (1), screening cans CR15 (2), CR17 (1). 
Cores type CR19 (4) (Home Radio). Tag strip, 
stand -oft insulators etc. 

find the output frequency with a given crystal, 
multiply the crystal frequency by 18. Alternatively, 
to obtain a crystal to operate on a particular 
frequency, divide the wanted frequency by 18. 

Oscillator. A suitable tool to adjust the coil cores 
can be made by filing flats on the end of a plastic 
knitting needle. Clip a multi -range meter or other 
suitable instrument from tag TP1 to chassis. A 5mA 
or similar range is suitable. Or if a voltage range is 
used, 1V will indicate about 1mA, and so on. 

Rotate the core of Ll for nearly maximum grid 
current at TP1. Do not tune Ll exactly for peak 
current, or it will be found that the crystal oscillator 
will not start, when switched on. This is usual with 
this type of oscillator. 

Tripler V2. Transfer the meter to TP2 and adjust 
the core of L2 for best grid current. 

Tripler -Driver V3. Transfer the negative meter 
lead to TP3 and rotate the cores of L3 and L4 for 
best grid current. These are quite critical, and 
interact to some extent. 

Power Amplifier. S1a/Slb should be set to read 
grid current. Slowly rotate VC1 and VC2 for best 
grid current. When a reading is obtained, the test - 

View underneath the chassis. The vertical screen isolates the input 
and output circuits of the p.a. 

meter can be unclipped, and cores L1 to L4 can be 
touched up, as necessary. 

Should a peak in grid current arise with VC2 fully 
open, slightly stretch L6, and re -adjust VC2. On the 
other hand, if VC2 is fully closed, press the turns of 
L6 a little closer together. This also applies to L5 
and L7. 

Unscrew TC1, and peak grid current with VC1. 
Slowly screw down TC1 meanwhile re -adjusting VC1 
for best grid current. This will give a peak somewhere 
the middle setting of TC1, but is not critical. 

Final grid current can be adjusted by varying the 
spacing between L5 and L6, and anything around 
about 1. 5mA is suitable. 

It is best to make the first output test into a lamp 
load. This can be a 12V 6W bulb, connected to a 
co -axial plug to connect to the output socket. 

Open TC2 to minimum capacity and switch the 
meter to read cathode current. Provide about 300V 
or so at the "Mod" connection. Rotate VC3 for a dip 
in cathode current, which should cause the bulb to 
light. The meter can then be returned to "Grid" and 
VC2 readjusted (also possibly VC1). 

LOADING 
The loading of V4, and thus the final current 

drawn when VC3 is tuned to resonance, is adjusted 
by rotating TC2, and if necessary moving L8 in or 
out of the coil L7. 

Maximum listed ratings for the QQV03-10 are 
300V for anode and 175V for the screen grid, with 
an anode current of 76mA (d.c. input 22W), 3mA 
grid current, resulting in an output of about 14W. 
The power supply and modulator used was more 
suitable for about 40mA at 280-290V or an input of 
about 12W. Screen -grid current is about 3mA, and 
the meter fitted shows the total cathode current, 
anode current alone being a little less. If the meter 
is to read 0-100mA, for larger inputs, R20 should be 
2000. 

The modulator should be able to furnish at least 
one half of the input to V4 in watts-say 5W for 
10W input to V4. A 12AX7 followed by a single 
6BW6, as a Class -A modulator (as used for a 160m 
transmitter) was found to work well with an input of 
up to about 10 watts to V4. 

Next month we shall describe a power supply and 
modulator for use with this transmitter. It can also 
be used as a conventional audio amplifier or as a 
power supply for a higher powered transmitter. 
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autD 
RARKING LIGHT 

J 
J. N.JONES 

ALTHOUGH the regulations regarding the 
lighting of cars after dark have recently 
been relaxed, there are many areas and 

situations where parking lights are still required. 
If your car has to display lights regularly, it is a 
chore having to go out to turn them on-and there 
is always the risk of forgetting to do this. 

For quite a small cost (only about £1.25), it is a 
simple matter to arrange for a parking light to come 
on automatically when the light level falls below a 
certain level and to switch itself off at daybreak. 
This obviously conserves the battery, especially 
during the winter (with the long nights), the time 
when the battery needs to be in peak condition. 
Such a device is especially useful when the car is 
used only occasionally. 

THE CIRCUIT 
The circuit shown in Fig. 1 is 

suitable for cars with either a nega- 
tive or positive chassis with appro- 
priate modifications. The circuit 
makes use of an LDR (light depen- 
dent resistor) and the type 741 
operational amplifier IC. The latter 
is an extremely useful and well 
protected differential amplifier 
which is available for as little as 
34p-low enough to promote 
serious consideration in simple cir- 
cuits such as this. The main 
features of the circuit are the low 
cost, already mentioned, and the 
low current drain in the standby 
position; in daylight the current 
drain is only about 2.5mA. 

The positive earth circuit functions as follows: 
R3 and R4 fix the non -inverting input of the IC to 
a potential of about -6V. This is slightly modified 
by the positive feedback action of R5, but only by 
a fraction of a volt. VR1 is set so that at lighting-up 
time the potential of the inverting input, going 
negative with falling light levels, is just passing 
through -6V. This causes the inverting input to 
become negative with respect to the non-inverting 
input, which in turn causes the output potential to 
change from about -10V to about -2V. The values 
of R6 and R7 are selected so that when the output 

Fig. 1: The circuit for both positive and negative chassis cars. Where 
there is a variation, +ve details are in a squared box, -ve details in 

an oblong box. 

changes over this range, the transistor is switched 
from completely off to fully on, causing the bulb in 
the collector to light. 

The purpose of the positive feedback action of R5 
is to prevent possible oscillation and to ensure that 
the switching action is fast enough to prevent des- 
truction of the transistor which can only handle the 
current in fully on or fully off states. 

The negative earth circuit functions in exactly the 
same way but the transistor type needs to be changed 
and the voltages reversed. 

Spot 

1 14 

13 

3 12 

4 11 

5 10 

6 9 

L 
-ve earth cars only 

i 

LDR 

Remove copper +Ve -Ve 
for -ve earth cars only 

Fig. 2: Component layout on Veroboard. Note that for negative chassis 
cars R2 and R3 reverse notation but, as they are of the same value, 

no circuit changes are necessary. 

CONSTRUCTION 
A suggested layout on Veroboard is given in Fig. 

2, with the changes from one chassis potential to 
another given. This circuit can be mounted any- 
where in the car but the LDR has obviously got 
to face through the window. It should not face the 
parking light; if it does the unit will `oscillate" as 
the circuit cannot differentiate between the light it 
is meant to switch on and daylight! 
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Why take the r. 
of damage to expensive 
transistors and integrated 
circuits, when soldering? 
Use Antex low -leakage 
soldering irons I 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". 

Totally enclosed element in ceramic 

and steel shaft Bits do not "freeze" 
and can easily be removed 

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" 

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

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) 

A SELECTION OF OTHER SOLDERING EQUIPMENT. 
MODEL contains 15 Watt miniature iron fitted 

SK.1 KIT with 3/16" bit, 2 spare bits 5/32" 

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) 

`...r __,...:._- 

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) 

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 
b uYe b rYerIl w 

f.uy.+Y..Ms-,..arnim 
m. 

MEMuII.NnwrMº 

to Solder" i -. PRICE £2.40 
MODEL 
MES.KIT Battery -operated 12v. 25 watt 
iron fitted with 15' lead and 2 heavy clips -r 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 
ro stamp required) Plymouth 
PL1 1BR Tel: 0752 67377 

nPlease send the ANTEX 
colour catalogue. 

Please send the following: 

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

NAME 

ADDRESS 

PW92 
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-LINDAIR (ELECTRO -TECH) LTD 
SEEN THIS ?I I unixEn BULK PURCHASE 

TANGENTIAL HEATER 
Silently driven by a shaded pole 
Mycalex motor. Compact, powerful 
and quiet running with aluminium 
impeller (outlet 55 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 

£160 

SYNCHRONOUS 
AUTO -RESET 
PROCESS 
TIMER 
By LONDEX LIMITED 
Type IMP Mk. 2. Brand New and Boxed. Tbese well known timers are already in world-wide use and are perfect for Industrial Electronic Timing. Reeearoh and for all machine control timing problems. Repetitive accuracy better than B5% 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 aeon. per division. Driven ONLY by self-starting sync. motor. Coo - tact rating 5 amp at 250v. a.c. In- 
corporates solenoid operated clutch 
Also, lever actuated micro switches. 
Normal price probably In excess of 
£18. Complete with multi -pin con- 
nector as illustrated. 

£650 

This is the only way way we could illustrate thl fabulous item. 

NORPLEX the famous American fibre 
glass copper -clad laminate 
Finest quality with Woven Class haze of Epoxy -resin. Excellent meth. and elec., conductive properties. Heat Resistant. Ideal fo 

P.Co., etc. THIS IS A SPECIAL PURCHASE AND 
ONLY AVAILABLE WHILE STOCKS LAST. Size.: 12' x 12': 24" x 12": 24" x 24': FULL SHEET 41" x 37" (11 sq. ft.). Single aided coppe with tickneeoea of i/, 'fee. r/Ú 'VW, also Doubl sided ./se, l/rs'. a/sá 
PRICE ONLY £1 per e4. ti. 28 per tan 'beet. 

Over 4 sq. ft. (cut sizes only) Poet FREE. Full ssheets post by rail G.B. only £1 one or more sheets. 

MICRO -LITES 
Wonderful engineering -micro minia- 
ture Incandescent lamp email enough 
to pass through the eye of a needle I 

1,000'o of noes. Will operate from 
the output of a traneiator. 
Rating: I.5v, 10-15ma. Size 
49 x 1.4mm. dia. Leads 
22mm. These fantastic 
lampe have a life 
expectancy 011,000 hrs. 
OUR PRICE 

£3.a5 per doz. 
Free D. a p. 

NEW AND UNUSED 
Foetal or carriage charger are for Great Britain only, We welcome orders from estabWhed companies. educational depts., etc. Ail orders under 2250, cash with order please. 

SILVANIA 
MAGNETIC SWITCH 11, 
NOW COMPLETE WITH REFERENCE 
MAGNET: A magnificently activated switch. 
Vacuum sealed in a glass envelope. Silver 
contacts normally clotted, rated 3 amp at 
120v, 1 i amp at 340v. Size (approx.) lr/ré long x dis. Ideal for Burglar Alarme, Security aystems, 

etc., and wherever non -mechanical 
switching is required. New Lower 
Price. Only 2210 for 12, 08 for 50 
or £15 for 100 complete with magnet. LI -io 

PROGRAMMER TIMER 
dzEHONEYWELL 

A bank of 15 micro -switches are each independently 
operated by 15 paire of cama which in turn are Individu- 
ally adjustable to give switching period. of zero to 
12 seconde with infinitely variable combination. A 
mains synchronous motor drives the cam .haft at 1 rev. 
per 12 seconde (5 R.P.M.). Designed originally for 
vending machines at a cost of 216.00 
Plus. Many applications where con- 
tinuous nequence programmes are m 
required, such es lighting effects etc. 
New in original makere carton.. First 
clase value at £5.75 plue 25p P. & P. £515 

315 EDGWARE ROAD, LONDON W2. Tel : 01-262 2251. Open 9 a.m.-6 p.m. MON to SAT 

COMPARE OUR 
Speaker Bargains 
E.M.I. 13 x 8 In 3, 8 & 15 OHMS 

PLAIN 
WITH TWEETER .. .. £2 25 
TWIN TWEETER .. £350 
8 x 5 In 3, 8615 OHMS £130 

8 x 5 Dual Cone 8. OHM 
CERAMIC MAGNET .. £2.25 
7 x4 in3A8 OHMS £105 

FANER"B. OHM DUAL CONE £2.50 
CELESTION 8" 15.OHM .. £200 
GOODMANS 10 x 6 3.OHM.. £1.75 
ADASTRA TOP 20 12" 25 

WATT or15.OHM £550 
BAKER GROUP 25 12" 25 

WATT 8 or 15.OHM .. £5.50 
21"64 OHM 5g 

KIT -FORM CABINETS TEAK 
(17" x 10" x 7") with a 13 x8 
or8" CUT OUT £2.75 
(PLEASE SPECIFY CUT OUT) 

POSTAGE 25p per SPEAKER 

Cartridges with standard fittings A 
styl) 
ACOS GP91/SC STEREO 

COMPATIBLE . £105 
ACOS GP94 STEREO CER. £1.90 
ACOS GP95 STEREO CRYS. 
9THAC SONOTONE STEREO 

CERAMIC (DIAMOND) £2.00 
ACOS GP87/2C MONO CRYS. -55 
ACOS GP101 COMP. CRYS. -75 
POSTAGE .05p per CARTRIDGE 

Panel Meters 

0-500me, 0-1ma, 0-10me, 0-100ma 
0.500ma, 'S' METER 
POSTAGE 17p each. 

Cassettes (Low Noise) 
COO .. 40p C120 .. 80p 
C90 .. 60p 
POSTAGE 3}p each. 

PRICES 
Microphone Bargains 
MIC45 "ACOS" metal case, 

crystal hand .. .. 

CM 20 Crystal Hand .. .. 
DX166 Dynamic Stick 
DX143 Dynamic, cassette - 

type stick 
MIC60 "ACOS" stick crystal 
CM70 PLANET stick metal, 

switch crystal £1'45 
DM160 Dynamic uni -dir, ball 

metal 
UDI30 50K/600 OHM uni -dir, 

ball metal £450 
TW209 LESSON DUAL IMP £5.75 
GUITAR MIKE .. -45 
LAPEL TYPE, crystal .. -40 
POSTAGE 17p each. 

95 
.45 
90 

£1.00 
£1.00 

£3.75 

Multitesters 
1,000 OHMS/VOLTS .. . £2 50 
2,000 OHMS/VOLTS .. .. £2 75 
10,000 OHMS/VOLTS .. £5 00 
50,000 OHMS/VOLTS £10 00 
100,000 OHMS/VOLTS WITH 

TRANSISTOR TESTER .. £1500 
POSTAGE 17p each. 

Styli 
SAPPHIRE - TC8LP, GC8, 

GC2, GP65/67, BF4OLP, 
STUDIO LP .. .. .. '20 

S/DIAMOND as above .. 40 
D/DIAMOND all popular types £1 45 
POSTAGE 3p per stylus. 

Tapes - "MYLAR" base finest 
quality British made. 
5" 600 ft 36p 55" 1800 ft 85p 
5^ 900 ft 45p 7" 1200 ft 55p 
5" 1200 ft 60p 7" 1800 ft 80p 
55" 900 ft 49p 7" 2400 ft 95p 
5j" 1200 ft 55p 
POSTAGE 7}p each. 

RIVERSDALE ELECTRONICS 
Mail Order Department, P.O. Box 170, Manchester M60 4BU. 

ALL OUR MERCHANDISE IS FULLY GUARANTEED 

VALVES SAEWME 
DTESTED!rGUARANTEEDSERVICE 

ISETS 9et5of 45for 21.18. DAF96, DF9g, DK98, DL96, 4% r £1.5594 
I 

IRS 29 30015 .58 EAF42 -50 EM80 88 PCF808 88 1.11301 80 105 22 30017 76 EB91 .10 EM81 -38 PCL82 -82 UABC80 -32 1T4 -16 30018 .58 EBC33 .40 EM84 -82 PCL83 -57 UAF42 50 394 -26 30F5 .64 EBC41 .54 EM87 50 PCL84 84 UBC41 45 3V4 47 30FL1 .85 EBC81 80 EY51 .88 PCL85 -88 UBF80 84 6U4G -31 301,1.12 88 EBC90 -22 EY88 99 PCL86 -88 UBF89 82 6V40 .35 30FL14 .88 EBF80 -82 EY87 -29 PCL88 -65 UCC84 82 6Y3GT 34 30L1 -29 EBF83 89 EZ40 .48 PCL800 .75 11C086 -86 5Z4G .35 30L16 .57 EBF89 -29 EZ41 .43 PCL805 88 UCF80 .82 6/SOL2 -54 30L17 -67 ECC81 -17 EZ80 -28 PENA4 -77 UCH42 -58 6AL5 -11 30P4 .65 ECC82 -20 EZ81 .28 PEN38C 70 UC1181 82 8AM6 -18 30P12 -69 ECC83 85 EZ90 28 PFL200 -62 UCL82 82 6AQ6 -22 30P19 -85 ECC86 -84 GM 84 PL36 -49 11CL83 -55 BATE .20 30PL1 -80 ECC804 .54 GZ32 -40 PL81 .44 UF41 -52 6AU6 20 30PL13 -89 ECF80 .81 GZ34 -48 PL81A -47 UF89 -80 6BA6 -20 30PL14 .115 ECF82 -26 KT41 -77 P1.82 .31 01A1 .53 613E6 21 35L8GT .45 ECH35 .65 KT61 .55 PL83 -33 UL84 -80 6BJ6 -41 35W4 25 ECH42 -59 KT 66 -78 PL84 30 ÚM84 22 6BW7 62 35Z4GT .25 ECH81 -29 LN319 -83 PL500 -68 UY41 -89 6F14 .40 S0CD8G .88 ECH83 -40 LN329 -72 PL504 .63 UY85 -25 6F23 -68 AC/VP2 .77 ECH84 .88 LN339 -88 PM84 33 Vp4B -77 6F25 -58 B349 -86 ECL80 -35 N78 87 PX25 95 W77 -48 6J70 .24 B729 -62 ECL82 -81 P61 -40 PY32 -55 Z77 22 6K70 -12 CCH35 .87 ECL86 .86 PABC80 84 PY33 55 Transistors 6K8G -17 CY31 .30 EF39 .88 PC86 47 PY81 -25 AC107 -17 8Q71:1 -86 DAF91 -22 EF4I 480 PC88 -47 PY82 .25 AC127 18 68N7GT -80 DAF96 -36 EF80 -23 PC96 42 PY83 26 AD140 87 6V6G 28 DF91 .16 EF85 -28 PC97 88 PY88 33 AF115 20 6V6GT -28 DF96 36 EF86 -80 PC900 -81 PY800 -34 AF116 20 6X4 .28 DH77 .20 EF89 -28 p0084 -29 PY801 34 AF117 -20 BXDGT -28 DK32 .33 EF91 -18 PCC85 -23 R19 -30 AF128 -17 10P1S 58 DK91 .28 EF92 .80 P(C88 -88 R20 68 AP127 .17 12AH8 2-95 DK92 -50 EF98 .86 1 CC89 .45 1125 -114 OM) -25 12AT7 -17 DK96 .45 EF183 -28 PCC189 48 U26 66 0044 .12 12AU7 .20 DL35 40 EF184 .81 P00806 58 U47 84 0046 -12 12AX7 22 DL92 28 EH90 .84 PCF80 .28 U49 58 0071 -12 19B06G .80 DL94 -47 E1.33 -66 PCF82 -88 U52 .81 0072 -12 
20F2 .87 DL96 .88 ELS4 -45 PCF86 -48 078 -24 0c76 .12 
20P3 76 DY86 .24 EL41 .64 PCF800 58 U191 -59 0031 -12 
25LBGT 
25U4GT 

.19 

.57 
DY86 ,84 
DY802 .38 EL90 

EL96 

.28 
-26 
.38 

PCF801 
PCF802 
PCF805 

-28 
-40 
68 

U19S 
U251 
U301 

.42 
84 
488 

OC31D 
0083 
0082D 

.12 

.12 
-12 

3001 28 EABC80 .82 EL500 -82 PCF808 .68 11329 -80 0C170 -28 

READERS RADIO 
85 TORQUAY GARDENS, REDBR DGE, ILFORD, 
ESSEX. Tel. 01.550 7441, 
Minimum post/packing on I valve 70., on each additional valve, 

Any parcel in (3p. 
per. valve extra) 
against damage in transit 3p extra. 
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LE T T E R 5 The Editor does not necessarily endorse the views expressed by correspondents 

A good turn 
With reference to the insertion 

in your CQ? Column June '72 you 
will be very pleased to know I 
have received a copy of the book 
I was looking for, "Simple Radio 
Circuits." 

The reader who sent me this 
is in search of some detail con- 
cerning "Modification details of 
any ex -military receiver" if you 
could help him in this matter 
through your column I shall be 
very grateful. 

The name of the writer whose 
request I mention is Alan Salis- 
bury, 28 Dyke Street, Brymbo, 
Wrexham, N. Wales LL11-5 AH.- 
J. Wheelton (Staffs). 

Greek notes 
With reference to W. D. Logan's 

letter in the May editorial; I 
wouldn't try to disappoint him, 
since I am too a vintage radio 
enthusiast and collector but I 
think that the early days of Radio- 
telegraphy were not so romantic 
and sentimental as he often 
dreams. 

Until high frequency communi- 
cations were developed, signals 
were pushed long distances by 
brute force. To generate the 
necessary power, great sparks 
buzzed, molten arcs sizzled, and 
mechanical alternators revved up 
madly to as high as 20,000 r.p.m. 
their rotators yearning to fly 
apart. 

To make these rock -crushers 
work, an early operator had to be 
electrician, steeple jack, rigger, 
mechanic and oiler. 

To turn on some arc trans- 
mitters he also had to be some- 
thing of an acrobat. Trouble was 
when the arc chamber was filled 
with hydrocarbon gas-if there 
also was the right amount of air 
in the chamber, the gas blew up 
and the carbon was fired back to 
the 'operator. 

Because receivers had little or 
no amplification, the operator had 
to develop sensitive hearing. 
According to the expression, a 
man had to crawl into the head- 
phones in order to copy weak 
signals! 

Stations ordinarily were hun- 
dreds of miles apart and sending 
had to be slow. A distant spark 

signal, for example, sounded like 
a gnat sighing through a screen 
and the burbly signal of a far 
away transmitter might be weaker 
than the noise, the methodically 
taped dihs and dahs audible only 
through holes in the static. 

So all important was an indi- 
vidual's adeptness that every 
operator struggled to avoid end- 
ing up with the trade's own 
brand of punch -drunkenness, a 
tin ear and a glass arm.-Chris 
Petsikopoulos (44 Atlantos str. P. 
Faliron, Athens, Greece). 

CQ! G. Saunders 
While reading through the C.Q. 

section of June Practical Wireless 
I came across a book wanted by 
a Mr. George W. Saunders with 
no address given. Could you 
please ask him to write to me if 
he is still looking for this book. 
The book I have is "Mallard", 
Circuits for Audio Amplifiers; 
reprinted June, 1966. Please ask 
him to write to the address below 
for details.-E8097840 SAC Lim 
Hangar 91, RAF Brize Norton, 
Oxford, OX8 3LX. 

Cassette decks 
With reference to the letters 

of V. S. Watts and A. R. Knight, 
I have a source of Philips type 
cassette mechanisms in about 
three different models. They are 
expensive (nominally £25 each) 
and if Mr. Watts and Mr. Knight 
or any others contact me I will 
endeavour to help them.-S. R. 
Seedling (Consortium Engineer) 
(Bishop Grosseteste College Lin- 
coln). 

Egg-shapped 
I have just recently invested in' 

a Henry's Radio catalogue, and I 
note that on page 274 it says at 
the bottom, "Note, deliveries of 
speakers, particularly elliptical 
tapes, can sometimes be difficult." 
Is this a new type of tape? and 
are these tapes supplied on ellip- 
tical reels? 

I should be interested in your 
comments.-F. G. Jennings (Sus- 
sex). 
[This appears to be a type error! 
-Editor] 

Bang!! 
Although it is too late to enter 

for the competition for the most 
interesting find made by the PW 
Treasure Tracer Mk I, I thought 
you might be interested to know 
that I found a bomb in my garden 
recently. The police think it is 
some kind of mortar bomb which 
has been fired but has not ex- 
ploded. When I think how roughly 
I handled it compared with the 
way that the three policemen 
handled it I nearly died of fright. 

The bomb is made by ICI and 
is about 9 inches long and has 
corroded terribly. It was buried 
about 2 inches in the ground and 
just to think that I walked over it 
many times a day. Apart from the 
mortar bomb and tail fin I also 
found a spent cartridge about 
three feet away from it. 

If I had dropped this long 
cylindrical bomb I dread to think 
what would have have happened 
to me and my neighbour who was 
watching.-N. Moyes, (Croydon, 
Surrey). 

Equipment 
Mrs. V. E. Whetstone has 

informed us that she has a large 
amount of radio and television 
equipment that belonged to her 
late husband. Items include Radio 
and Television Servicing volumes 
1-8, numerous issues of Practical 
Wireless and Television dating 
back to the 1940s, loudspeakers, 
oscilloscopes, valves, tubes, trans- 
formers etc. and many items of 
test equipment including meters. 
There are many line output and 
e.h.t. transformers, resistors, capa- 
citors, coils, valveholders and 
television i.f. panels. There is a 
sound measuring device together 
with time switches, turntable and 
many other items of useful equip- 
ment, including CME 2301 and 
CRM 172 television tubes to name 
but two. 

If. any readers are interested in 
making offers for any of these 
items (and Mrs. Whetstone has 
expressed a wish that she would 
like radio clubs to have some of 
the equipment) would they please 
phone 01-500-1513. 
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`Project Autumn' 

AT a presentation luncheon in London recently 
John Thornton Lawrence was presented with 
the PW Designers Trophy for 1971 by Editor 

Norman Stevens. The winning article "A Digital 
Frequency Counter/Timer" was published in PW 
from September to December 1971 and was con- 
sidered by a panel of judges to be the best entry in 
the PW "Project Autumn" competition. 

John's interest in radio began at school. An 
apprenticeship in radio engineering at an electronics 
factory on the inspection side gave him a good 
insight into multiband short wave receivers. In 1947 
he switched to the radio trade as the service manager 
for a company specialising in radio, sound systems, 
disc recording and TV. At home, he designed and 
built a 12in. TV set together with an oscilloscope and 
pulse generator to align the set before regular BBC 
transmissions started. 

In 1953 he became GW3JGA operating mainly on 
Top Band and 2 metres, but in 1958 as GW3JGA/T 
made the first GW two way television contact, with 
GW3FDZ/T, at a distance of 18 miles. He was a 
founder member of the Flintshire Radio Society and 
was the RSGB's Region 11 representative for a 
period. In 1960 he joined the Electronic Engineering 
Department of the University College of North Wales 
where he now holds the post of Senior Scientific 
Officer, and incidentally, founded the UCNW Amateur 
Radio Society whose station GW3UCB is frequently 
heard in contests on all bands. 

John's interest in amateur TV expanded and in 
1962 he completed a sequential colour system and 
transmitted what are believed to be the first amateur 
colour TV pictures in this country. With later tran- 
sistorised equipment he achieved a two way TV con- 
tact with the Isle of Man at a range of 79 miles. 
Among other qualifications John is a Fellow of the 
Society of Electronic and Radio Technicians and a 
member of the Royal Television Society. 

The pay-off! JTL (left) gets his award from WNS. 

Ycticat `lUÁ de&o 

`9 eíçrte't'6 Jnap,4 
1972 

To encourage new authors, entries for the 1972 Trophy wii 
be restricted to readers who have not previously had ai 
article published in PW. This leaves the field wide open fo 
those wanting to try their hand at writing technical con 
structional articles. Contestants will not be in competition 
with well-known authors, only with other newcomers, so th 
cup can only be won by a new writer. It Could Be You. 

TURN YOUR CONSTRUCTIONAL 
PROJECT INTO CASH-AND 

MAYBE WIN THE CUP! 

RULES 

1. The winning entry will be chosen by a panel of judges 
from among articles published in issues of PW dated 
September 1972 to August 1973 inclusive. The Editor's 
decision on all matters arising will be final. 

2. The winner of the competition will receive and retain 
outright the PW Designer's Trophy 1972. Other prizes 
will be awarded to the best runners-up. Articles will 
be paid for shortly after publication. 

3. The competition is open only to authors who have 
not previously had any work published in PW. 

4. Articles submitted for the competition should con- 
form to the general style of material published in 
PW and must describe the operation and construc- 
tion of a piece of radio, audio or test equipment that 
has been designed and built by the author. 

5. Articles should, preferably, be typed using double 
spacing, leaving wide margins, on one side only of 
each sheet. Circuit diagrams and any other drawings 
must be separate and numbered to agree with the text. 
Author's roughs must be clear enough to permit 
re -drawing. Components list must also be separate 
and laid out to the standard PW format. 

6. Photographs of the equipment are desirable and 
should be in black and white, sharp and clear. 
Photographs may be identified by sticking a label on 
the reverse instead of writing on the back of the 
photograph itself. 

7. Components used in the design must be readily 
available from retail sources. 

8. Articles should be sent to the Editor, Practical 
Wireless, Old Fleetway House, Farringdon Street, 
London, E.C.4. Authors will be advised as soon as 
possible of the acceptance or rejection of their 
articles. Equipment, the subject of an article, must 
not be sent to the Editor until advised to do so. 

9. Employees and staff of PW are not eligible for entry 
to this competition. 

SUBMIT YOUR ARTICLES NOW 
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INCREASE 

YOUR 

KNOWLEDGE 

Establi,heri I I 

MANY COURSES TO CHOOSE FROM incl. 
RADIO & TV ENGINEERING & SERVICING, 
TRANSISTOR & PRINTED CIRCUIT SERVICING, 
COLOUR TV SERVICING, ELECTRONICS, 
NUMERICAL CONTROL ELECTRONICS, 
TELEMETRY TECHNIQUES, CONTROL SYSTEMS, 
ELECTRONICS FOR AUTOMATION, 
COMPUTERS. FTC. 

ALSO EXAMINATION COURSES FOR 

C. & G. Telecommunication Technicians' Certificates 
General Radio Communications Certificate 
Radio Amateurs' Examination 
General Certificate of Education, etc. 

BUILD YOUR OWN RADIO AND INSTRUMENTS 
With an ICS Practical Radio & Electronics Course you gain a 
sound knowledge of circuits and applications as you build your 
own 5 -valve Superhet Receiver, Transistor Portable, and high- 
grade test instruments (shown below). Everything simply ex- 
plained. All components and tools supplied. For illustrated 
brochure, post coupon below. 

r 

RADIO 

TELEVISION 

ELECTRONIC 
ENGINEERING 

MEMBER OF THE ASSOCIATION 

OF BRITISH CORRESPONDENCE COLLEGES 

C & G Radio Servicing Theory 

THERE IS AN I Cs COURSE FOR YOU 

Whether you need a basic grounding, tuition to complete 
your technical qualifications, or further specialized 
knowledge, ICS can help you with a course individually 
adapted to your requirements. 

There is a place for you among the fully -trained men. 
They are the highly paid men-the men of the future. 
If you want to get to the top, or to succeed in your own 
business, put your technical training in our experienced 
hands. 

ICS Courses are written in clear, simple and direct language, 
fully illustrated and specially edited to facilitate individual 
home study. You will learn in the comfort of your own 
home-at your own speed. The unique ICS teaching 
»Method embodies the teacher in the text; it combines 
expert practical experience with clearly explained theoretical 
training. Let ICS help you to develop your ambitions and 
ensure a successful future. Invest in your own capabilities. 

FILL IN AND POST THIS COUPON TODAY 

You will receive the FREE ICS Prospectus listing the examination 

and ICS technical courses in radio, television and electronics 

PLUS details of over 150 specialized subjects. 

Accredited by the CACC. 

PLEASE SEND FREE BOOK ON 

NAME 
(BLOCK CAPITALS PLEASE) 

ADDRESS 

OCCUPATION AGE 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. RB28, INTERTEXT HOUSE, STEWARTS ROAD, London, SW8 4U1. 
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MICR 
American type T17 c 
to talk swt. and lead. Supplied 

LOW VOLTAGE D.C. POWER UNITS 
I/P 115v 5.pc/s these provide a D.C. 0/P of 0 to 26v at 3 amps, 
this caábe adjusted from the front panel by means of a Variac, 
uses Silicon Rect and Choke I/P filter, fitted overload swt. Com- 
pact unit, size 7 x 7 x 13". Supplied in good condition with conn. 
Ex USAF surplus. Price £6.00 plus £1.00 carr. 

WAVEMETE14-dr OSC. UNIT 
This is a combined W.M. & Osc. covering the range 150 to 230 Mc/s, 
uses absorption type W.M. accurate to + or - 25%, can be used 
to test both Rx and Tx units in this range, also as Dummy Load of 
50 ohms with 8 watts loading this as detector with 0/P to ext scope. 
Uses a tuning Ind for checking resonance in W.M. This can also be used 
for other ext checks; supplied complete with charts, leads, Inst. Book 
with circ. Also set of spare valves and parts, these are contained in a 
separate steel case. All in new condition. These units are for use on 
I15v 50 c/s and are supplied complete with a 230/110 Auto. Trans. 
High quality unit made for U.S.N. Price £15.00 plus £1.50 carr. 

CATHODE RAY TUBES 
These are type 7BP7A; these are a 7" flat face tube, 7 Kv EHT, 
6.3v 6a heater, are Emag Def and Focus, have a long persistance 
phosfor with Green/Yellow afterglow. Suitable slow scan T -V., 
flying spot scanners, T.V. to scope conversions, also scope applica- 
tions whore onsn scannin spee are needed. Supplied new bo - 

h connections. . post. 

LARGE TRANSISTOR PANELS 
Plug in frame unit with a number of printed circs fixed to it, 
these contain a number of type 2N560 transistors. These are a 
silicon N.P.N. type Vc 60v lc 100 Ma Col Disp 500 Mill/W cut off 
freq 50 Mc/s, most of the circ panels are wired as Bi Stable circs, 
these can be removed and used separate, also large number of 
close fol res, metal fittings, etc. Size of panel 13 x 12". We supply 
two panels with not less than a total of 40 2N560s. 

Price £1.00 plus 37p post for two. 

JOY STICK CONTROL UNITS 
These give control on N.S. & E.W. directions, movement of control 
stick operates I pole c/o micro swt in all four directions, also 2 more 
micro swcs are operated when stick moved from neutral position. 
Ex equipment. Price £1-00 plus 20p post. 

METER UNIT 
Small - T in _-0pjiehe.d-wood-case. size 8 x 8 x 5" contains 
m Ma F.S.D. scaled 0 to I and 0 to 25 linear 3" die,._a o swt 

p 5w, 2x terminals, etc. New condition. Price £1.75 plus 25p -post. 

TRIMMER CONDS 
3 types available as follows: 20pf max air spaced ceramic base, screw- 
driver adjustment. Price 10 for SOp or £4 per 100. 50pf max air spaced 
ceramic base, 5 for 50p, 10 to 110 pf ceramic dielectric 5 for 50p. All new, unused and o i d ------ --- 

ETEK_U 
art of Aircraft Nav display center reading type scaTe marked L & R, 

M.C. meter, as two coils wound on magnet, this enables reading 
direction and amount to be controlled by two separate circs. Supplied 
with plug conn. in new concliztz. Price 75p plus 20p post- / 

ve ive, with pres 
new boxed. Price 75p plus 20p post. 

HEADPHONE MATCHING TRANS. 
American cord t CD fns .i -i- ix_ b f e foot cord fitted high 
to lo .once matching trans 4000 to 2 fed standard 

plug, enable low impedance phones to be used o ' h imp 
ets. Supplied new unused. Price S0p pos aid. 

CROSS POINTER INDICATORS 
Part of RL155 Nay Display as 2 M.C. meter of approx. 115uA ea. 
These are mounted in the same case and the pointers cross along 
a centre vertical line, 3" dia. These can be adapted to show balance 
between o/p of-ewe-circs., possible use in Stereo circs. Good 
cond. Price e24.plus 15p post. 

MAINS TRANS. 
C core trans potted type, Prim 230v, Secs 400-0-400 at 200 Ma, 
55v at 50 Ma and 6.3v at 2 amps. Price £2.25 plus 35p post. 
Matching choke 10 Henries 7Sp with trans or £1.25 choke only. 

core L.V. chokes 25H I amp 5 ohm 75p post paid. 

All above goods ex equip unless stated otherwise. Carriage charges apply 
to U.K. mainland only. S.A.E. with enquiry. 

A. H. SUPPLIES 
57 MAIN ROAD, SHEFFIELD S9 5HL 

THE ULT I MATE IN COMMUNICATIONS RECEIVERS 

8 WAVE BANDS 

Brings INSTANT WORLD-WIDE RECEPTION at the 
preen of a batton. 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 2120 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 (includin new stations yet to be introduced). Pop Piates. 'Aircraft (control to pilot -pilot to control). 'Shipping. Taxis. RAC. 
AA. Fire and Ambulances; Continental and 

100e 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 traneml.- 
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 PULL 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 toning control.. Very latest keyboard push-button waveband selector- Dial light (enabling me in darkness)- Special WORLD-WIDE DIAL and WORLD YAP 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 me. Frege.: Long Wave 150-350 Res. Bedlam 535-1605 Kes. Shrine 1.6-4.5 MCA. Short Wave 4.12 Men. Short Wave 1224 Mcs. PM/VHF 88-108 Mes. AIRCRAFT 108-135 Mcs. PUBLIC SERVICE BANDS 135-174 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. 
Send 3p stomp for comprehensive brochure of unusual frequency radios 

CASH £29.50 PRICE 

+ 50p P. & P. or sent for E7.50 
deposit and 50p. p & p and 0 
monthly payments of E4.40 

(Total 433.00) 

SCIENTIFIC AND TECHNICAL 
(PW9) 507-511 LONDON ROAD, WESTCLIFF, ESSEX 

PADGETTS RADIO STORE 
OLD TOWN HALL, LIVERSEDGE, 

YORKS WF15, 6PQ 

. Sound tested 7'x4", 6 ", 8°' 4k all 3ohm pm 
ker 10P. 

Carriage 
Chess 

ve -S.Volts .Re- les. £5. 

T.V. llers ly. Up one doz. per cus - 
La e - Ministry Release Ra to ype R4187. 8 To 1 MHZ in Three Ban. iaaiure Valves. 26 Volt Motor. -. er supply Motor and Manually Tuned. Very Cleañ. But not tested. £5. Carriage and Ins. 75p. 
Control Unit. Type 4£00. Complete with three miniature valves. 1}" 500µA meter. Six relays, model makers motor with gears, 24 press buttons. Lots of spares. Clean condition. £1.50. Carriage and ins. 75p. 
Every one loves a bargain. And these T.V. sets we offer are the best you will R atth price. 
Complete unte ed T.V. sets with all valves back and knobs BBC1 and ITV. 17" ° tube £2. 17" 110° tube £3. 19" slim £5. Carriage and Ins. £1.50. We a} now b eking up many SlIwline Sets. Send S.A.E. and please quote model a se al number and part you require. 
For exagtp ested L.O.P.T. £1.45. Fireball Tuners with Valves 75p. Droppers all types SOp. 
Breaking up Ferguson Type SOOT. Tested L.O.P.T. Et 45. 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. AW43/80 £1.50. MW43/69 £1. Special Offer, Brand New Brimar Tubes C77PM £1. Many older types In stock. Carriage and Ins- on any tube £1.50. 
Valve list ex equipment. All valves tested on a Mulland valve tester before despatched- 3 months guarantee on all valves. Single valves P/P 3p. Over post paid. 

ARP12 Sp PCC84 Sp 14191 20p E691 4p PCF80 Sp U251 12p EF80 8p PCL82 12p 6BW7 10p 
EF85 12p PCL83 12p 6U4 10p 
EBF80 12p PCL84 12p 20P1 20p 
EBF89 12p PL36 20p 20P3 10p 
ECC81 lop PL81 17p 20D1 10p 

ECC83ECC812p 2 
PY81 Sp 30P4 20p 

ECL80 20 
PY33 17p 30F5 lop Sp 

EF91 4p PY82 Sp 30P12 20p 
EY86 20p PL82 Sp 30FLI 20p 
EP50 lop per doz. PL83 8p 6/30L2 20p 

Itme er. ype CT .e 1K To t0 81e1sin 
To 480 V AC DC. Untes N : , o . Léss 
Ins, £1, - - '- 

. nty o) ssares on them. Free of Charg a 
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P% 
ENLARGER 

TIMER 
R.A.BOTTOMLEY 

MOST electronic enlarger times utilize the prin- 
ciple that a capacitor, when connected to a 
supply voltage by way of a series resistor, 

takes a certain time to reach a predetermined volt- 
age. Some form of voltage level detector is then used 
to indicate when this level has been reached and then 
the capacitor is discharged in readiness for a further 
timing cycle. The voltage level detector can take 
various forms but nowadays most enlarger timers are 
designed around the unijunction transistor. These 
timers are reliable but they suffer from one or two 
disadvantages. 

Due to the fact that the UJT requires a minimum 
amount of emitter current to trigger it, a limitation 
is imposed on the amount of resistance that can be 
used in the timing circuit. In order, then, to get a 
reasonably long time interval a large value capacitor 
has to be used and this is invariably of the electro- 
lytic type which is not the most stable of components. 
The variable element is usually a potentiometer and 
this requires a hand -calibrated scale which is a draw- 
back to those of us who lack that particular drawing 
skill! Even should we possess this skill there remains 
the difficulty of reading the scale in the subdued 
light of the darkroom. It was this last factor, more 
than any, which was mainly responsible for the 
present design. 

Any time interval, within the range of the instru- 
ment, can be set on two decade switches by feel; 
a simple matter, akin to stopping down a lens by 
the feel of the click stops. Indeed the operation of 
the instrument has proved to be so simple that no 
panel marking has been considered necessary. 

DESIGN CONSIDERATIONS 
The use of decade switches imposes certain re- 

strictions upon the design of the instrument. If a 
high degree of accuracy is to be achieved, there 
must be no leakage in the timing capacitor. This 
rules out the use of a capacitor of the electrolytic 
type, although a tantalum type should be better in 
this respect. Since a fairly large value capacitor will 
still be required, a low voltage polycarbonate type 
seems to be indicated and in the prototype a 6.811F 

component is used. This particular value was largely 
dictated by size and cost. 

In order to obtain fairly long time intervals even 

with a capacitance value of this order, the resistive 
component of the time constant amounts to several 
megohms. This, as previously stated, rules out the 
use of a UJT and in the present design a Schmitt 
trigger is employed as the voltage level detector. 
Since this, too, would present a low resistance load 
to the timing circuit an f.e.t., connected as a source 
follower, is interprosed between the timing circuit 
and the Schmitt trigger. 

A rear view of the completed prototype. 

CIRCUIT DESCRIPTION 
The circuit diagram, Fig. 1, shows the state of the 

push-button switch and the relay contacts immediately 
before the timing cycle. The timing capacitor, Cl, is 
fully discharged by relay contacts RLA/1 and the 
gate of Trl is at zero potential. Only a small voltage 
appears at the source due to the self -biasing effect 
of the small amount of drain current which flows 
through the resistor chain R22, VR1, R23. As a 
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Fig. 1: Above is the complete 
circuit of the timer with the power 
supply circuit shown below. 

consequence, Tr2 is off, 
Tr3 is on and Tr4, which 
is a PNP transistor, would 
also be on were it not for 
the fact that the relay con- 
tacts RLA/2 and the push- 
button switch S3 are both 
open. When the push- 
button switch is actuated, 
Tr4 conducts, the relay 
coil is energized, relay 
contacts RLA/2 close and 
the relay is held on by 
these contacts. 

Simultaneously, relay 
contacts RLA/1 open and 
allow the timing capacitor 
to start charging up 
through the series of re- 
sistors selected by the 
decade switches. The volt- 
age on the gate of Trl 
then rises in an exponen- 
tial manner and the volt- 
age on the source follows 
in sympathy. When this 
voltage reaches a certain 
value, Tr2 goes into con- 
duction and Tr3 switches 
off smartly due to the re- 
generative action which is 
a characteristic of the 
Schmitt trigger. Tr4 is also 
switched off and the relay 
falls out thus completing 
the timing cycle. During 
this timing cycle, relay 
contacts RLA/3 close, thus 
applying the mains supply 
voltage to the enlarger 
lamp. 

In order that the timer 
should give consistent 
accuracy it is necessary 
that the supply voltage be 
held constant. Transistors 
TrS, Tr6, Tr7 and their 
associated components form a fairly conventional 
stabilised power supply and the instrument is proof 
against mains voltage fluctuations over the range of 
220 to 260V. Although Tr5 (2N1507) is operating 
within its rating, a small TO5 heat -sink is mounted on 
it for added security. 
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CONSTRUCTION 
There is nothing critical about the layout and the 

constuctor is left to use his own ideas on this subject. 
Several prototypes have been constructed utilising 
various layouts and no spurious results have been 
encountered. The photographs show one neat layout 
which has become the writer's final choice. The 

* Specification 

RANGE 

ACCURACY 

"SET -ABILITY" 
STABILITY 

REPEAT- 
ABILITY 

0-110 seconds, in 1 second steps, 
selected by two decade switches. 
5 per cent of set time or better 
(see text). 
By feel. 
Unaffected by mains voltage vari- 
ations between 220 and 260V. 
Of a very high order as there is 
no possibility of disturbing a 
moving scale. 
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circuit has been conveniently split into two portions 
and each part has been constructed on a small piece 
of Veroboard. The one above the chassis, along with 
the miniature mains transformer, comprises the 
regulated power supply. The one below the chassis 
accommodates all the components, with the exception 
of the relay, which go to make up the timer unit 
itself. These boards are fixed to the chassis by means 
of small angle brackets fabricated from short strips 
of light-guage aluminium. 

The decade switches, push-button switch, focus 
switch (which by-passes the relay contacts RLA/3 
during the composing and focussing procedure), 
mains on/off switch and pilot lamp are mounted on 
the front panel. The whole is housed in a Contil 755 
instrument case which comes complete with non -slip 
plastic feet. As its type number suggests, this case 
has dimensions of 7in x 5in x 5in and completes a 
very neat instrument which occupies little space. 
The decade switches, as shown on the circuit diagram, 
are single -pole 11 -position types but in the final 
prototype 2 -pole 2 -wafer switches are used and the 
decade resistors are conveniently mounted between 
the two wafers resulting in a neat assembly. 

The relay is mounted by means of its 11 -pin 
valveholder type base. Some comment on this relay 
is called for. An incandescent lamp is a very non- 

* components list 

Resistors 
R1 -R10 1M11 R28 56kí2 
R11 -R20 100kí2 R29 82052 

R21 68052 R30 270 
R22 8.2kí2 R31 10kí2 
R23 3.9kSZ R32 4.7k12 
R24 68k52 R33 12kí2 

R25 1 k52 R34 3.9kí2 
R26 12k52 R35 22012 
R27 15k52 

All resistors } watt high stability carbon film, ±5% 
VR1 5kí2 preset 

Capacitors 
Cl 6.8µF ±10% 63V polycarbonate 
C2 250µF 64V electrolytic 
C3 100µF 30V electrolytic 

Semiconductors 
Tri 2143819 D1 MS1 H 
Tr2 2N3707 D2 MS1 H 
Tr3 2N3707 D3 MS1H 
Tr4 2N3702 D4 MS1H 
Tr5 2N1507 D5 MS1 H 
Tr6 2N3707 D6 6.8V 5mA Zener 
Tr7 2N3707 D7 5.6V 5mA Zener 

Miscellaneous 
RLA Relay, Radiospares Type 34A o.r Omron 

Type MK3P 
T Radiospares miniature mains transformer, 

12V type 
(The two 12V secondaries are connected 
in series) 

Si, S2 1 -pole, 11 -way switch (but see text) 
S3 1 -pole push-button switch 
S4, S5 1 -pole mains on/off switch 
F1 1A fuse -link In fuse -holder 
LP 28V 40mA lamp (under -run) in pilot lamp - 

holder with RED bezel 
Knobs (Eagle type NK2. Graduations 0-10 
at 30° intervals which match switch detent) 
TO5 Heat sink 
Instrument case 

A top view of the prototype enlarger timer. 

linear resistor and it exhibits a relatively low resis- 
tance when it is cold. Thus, when it is switched on, 
there is a comparatively high "in -rush" current and 
the contacts of the relay should be such as to cope 
with this heavy load. This is the reason for specifying 
the particular Radiospares (now R.S. Components 
Ltd.) heavy duty relay. The mains transformer is 
also Radiospares type. Before leaving the subject of 
the relay, however, it might be as well to remark 
that its rating is quoted for some hundred million 
operations. This would amount to an awful lot of 
enlargements! A lighter duty relay could be, and has 
been, used successfully but it is not considered to be 
good engineering practice. 

SETTING UP 
The accuracy of the instrument will depend upon 

two factors; the tolerance of the decade resistors and 
the care with which VR1 is adjusted. The 5 per 
cent tolerance resistors should be good enough for 
photographic purposes but if one's pocket is deep 
enough or if the timer is to be used for a more 
exacting purpose, 2 per cent or even 1 per cent 
resistors could be used to improve the accuracy. The 
writer selected the resistors from a batch of 5 per 
cent carbon film resistors, using a highly accurate 
bridge for matching purposes. 

Once the construction has been completed and the 
wiring checked, the instrument should be switched 
on. VR1 should be set with its slider at the end 
connected to R22 (8.2kí2). If it is set to its other 
extremity the voltage at this point may never rise 
high enough to switch the Schmitt trigger. With the 
decade switches set for 1 second (x10 at 0 and xl at 1) 

the push-button should be actuated and, if all is well, 
the relay will close and fall out again after approxi- 
mately one second. 

The decade switches should then be set for a 
period of 30 seconds (x10 at 3 and xl at 0), the push- 
button should be actuated and the timing period 
should be measured and found to be something less 
than 30 seconds. If this is so, indicating correct 
operation, the slider of VR1 should then be moved 
away gradually from its end stop until a position is 
found where the contact closure is as near to 30 
seconds as possible. Once this position has been 
found, the potentiometer should be left undisturbed 
and all the other timing periods as set on the decade 
switches should fall into place. 
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MOST readers will have seen and tried one of 
those games where you have to pass a small 
metal loop over a bent wire, trying to avoid 

touching it. When the two touch, a bell rings. 
Our Buzz -Bar is similar in many ways but it has 

extra facilities which make it much more fun to 
use. The level of skill, unlike the simple version, 
can be varied so that children stand an equal chance 
with their elders. A lot of fun can be had from a 
project of this type and it makes an attractive side- 
show at a fete or bazaar-especially as it is a bit 
out of the ordinary. 

The main difference between ours and the more 
conventional set-up is that the "wand" (the small 
metal loop) can touch the bar for a limited period 
or number of times. This allows the shape of the 
wire to be bent into really weird and wonderful 
shapes and it can be made so that a mistake -free 
run is virtually impossible. 

We have said a limited number of times. Each 
time contact is made, the electronics part of the 
circuit adds up the total time that the two have 
been touching and only causes the bell to ring when 
a certain level has been reached. In the prototype, 
using the component values shown, the total time 
that the two are allowed to touch can be varied 
from about 0.1 to 1.5 secs. This time range matches 
pretty closely average skills encountered by the 
author. 

Most people, including children, can manage on 
the 1.5 sec setting (assuming that they try hard) 
but, as yet, no one has managed the shape used in 
the prototype on the shortest time. 

The skill control is infinitely variable over the 
whole range, from 0.1 to 1.5 secs and this control 
is calibrated so you can even compete against your- 

self, trying for a "best" result. On a sideshow, the 
control can be set to "easy" for children and to a 
shorter delay for adults, giving everyone a fair go. 
If you give a prize to anyone managing it and you 
find out you are giving too much away, the setting 
can be altered. 

The circuit 
Obviously no one would want to build in this extra 

sophistication if the cost was high but as you can 

Fig. 1: The circuit of the Buzz -Bar. 
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see from the circuit in Fig. 1, it is very simple. Even 
assuming that you have to buy all the components 
brand new, this should set you back no more than 
£1. This is of course in addition to the cost of the 
simple unit; the costs of this with a bell, battery and 
a framework may come to another £1 or so. 

The bar itself is connected to the positive supply 
line with the "wand" connected via Rl and a variable 
part of VR1 to Cl. 

When the wand is touching the bar, Cl charges 
up through Rl and VR1. When the two are apart, Cl 
still holds the voltage. This is the main part of the 
circuit and controls the operation. When the voltage 
across Cl reaches .a certain level, it is arranged 
that the bell should ring. 

It is vital that we take only a tiny current from 

A underside view of the prototype. 
The various controls can be seen 
on the front panel. The circuit 
board is viewed from directly 
overhead. Compare this with Fig. 3. 

Cl otherwise it would be discharging in between 
"touches." In other words we want to make sure 
that Cl holds its charge for a reasonably long time. 
For this reason we connect Cl to a high impedance 
stage, two emitter followers connected in series. 
This presents a very high impedance and draws 

* components list 

Resistors 
R1 3.3kû 
R2 3.3kû 
R3 3.3kû All resistors *=W, 5% types. 
R4 390 
VR1 50kû lin. pot. 

Semiconductors 
Tri BC107-see text 
Tr2 BC107-see text 
SCR CRS1105 (lamp, 50V) 
D1 0A91 

Miscellaneous 
Cl 80µF, 10V or similar, value is not critical; 
6V, 60mA bulb; bulb holder; double pole toggle 
switch; battery clip; PP6 battery; planed timber; 
wire coat hanger; Veroboard; Aluminium chassis 
available from H. L. Smith Ltd, 287 Edgware Road, 
London W.2. Size: 61 x 2: x thin, price 60p including 
postage. 

such a small current that it can be considered 
unimportant. 

Cl must be a first class quality component, able 
to hold its charge properly. Electrolytics vary enor- 
mously in their leakage and a decent one must be 
used. All British electrolytics tried have been found 
to be good, something which cannot be said for many 
imported types. 

The emitter of Tr2 is connected to the gate of an 
SCR. As the voltage builds up on Cl, this also 
raises the voltage at the gate until the point is 
reached when the SCR switches on, causing the bat- 
tery voltage to be applied across the bell. Two cir- 
cuits are incorporated in conjunction with the SCR. 
It was found that the continual ringing of the bell 
was very annoying-especially indoors and for those 

not actually doing the test. For this reason two 
indicators are used-a bulb as well as the bell; the 
latter can be disconnected. The bulb lights up when 
the "error" limit has been exceeded. If this facility 
is not required a resistor should still be wired in 
its place-100ft is about right. Since the bell is a 
make -and -break device the SCR will switch itself 
off as soon as the gate voltage falls, unless current 
is drawn all the time. Including this parallel resistor 
prevents premature switch off. 

The diode across the bell prevents the build up 
of large back e.m.f. voltages which might otherwise 
damage the SCR. 

SW1 is a double pole switch. In the off position 
Cl is short circuited, ensuring that when the cycle 
starts that it is completely discharged; this short is 
broken when the unit is switched on. 

The transistors shown are type BC107 but pretty 
well any silicon NPN types are suitable. In the unit 
shown these were later replaced by surplus devices, 
so salvaging good types for other uses. 

Construction 
There is nothing at all critical about the construc- 

tion. In the prototype the electronic components 
were mounted on a small piece of Veroboard-the 
layout is shown in Fig. 2. No breaks are necessary 
in the conductor strip other than those around the 
mounting screw. This provides a neat and compact 
layout for the major components. 
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Flg. 2: The component layout on a small piece of Veroboard. 
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Fig. 3: The wiring diagram. The sides of the chassis have been bent 
out for clarity. 

The prototype was built into an aluminium chassis 
available from the suppliers mentioned in the com- 
ponents list, but once again all sorts of arrange- 
ments may be used. Fig. 3 shows the wiring of the 
components not on the Veroboard; the wires to the 
board are marked A to E, matching up with the 
same letters in Fig. 2. 

Two large holes are drilled in the top of the 
chassis to provide access to the bar itself. A piece 
of planed timber, lin X lin, is mounted on top of the 
chassis by means of two wood screws which also 
serve to hold the Veroboard mounting bracket and 
a battery retainer bracket. 

The bell is mounted separately and the leads to 
this are connected via a plug. A DIN speaker plug 
and socket were used in the prototype but other types 
will do just as well. 

One other hole is needed in the chassis; to bring 
the wand wire outside. This hole should be protected 
by a rubber grommet. 

The bar 
The bar itself is mounted by pushing each end 

through small holes drilled through the piece of 
timber. The holes should be quite small to make the 
fit tight. 

Any firm wire can be used for the bar but a 
good source is a wire coat hanger; these are cheap 
and are often given away by dry cleaners. The part 
just below the hook, where the wires are twisted 
can be cut, these twisted wires will then fit nicely as 
a push fit into the body of a "Bic" ball-point pen 

u Bulb 
holder 

O 

Wand 

SW, 

ON @ OFF 

Calibrated 
'skill' knob 

Fig. 4: Front view of the Buzz -Bar. 

Bar 

Insulating tape 

1 x,'nominal 
planed timber 

Grommet 

KG194> 

making a good wand. The wire should then be bent 
to form a tight loop. 

Bands of insulating tape can be wound around 
the bases of both ends of the bar to prevent it ringing 
at the beginning and end. 

Part of the fun will be bending the wire into 
shape. As we have said, the shape can be made vir- 
tually impossible and bends can be in three dimen- 
sions. 

When someone does cause the bell to ring, the 
unit should be switched off. This will discharge the 
capacitor and allow another run to be tried. Many 
hours have been spent with the unit described here 
and although originally designed with children in 
mind, adults seem to monopolise it. It is only for 
fun but competitions and all sorts of games can be 
built up around it. 
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THE 
Pw 

PRE -TUNED 
CAR/PORTABLE RADIO 

PRACTICAL 
ItHIL 

WALL CHART 

Using just six cheap transistors, this radio provides four pre - 
tuned switched channels, three of which can be adjusted to 
stations in the medium wave band, the fourth being intended for 
reception of Radio 2 on long waves. In the home or garden, the 
internal ferrite aerial is sufficient tó provide a good signal in 
most areas. Placed on the parcel shelf of a car it will perform well 
utilising the car aerial, the pre -tuned facility being especially 
useful in moving vehicles. 

`THE 

Iogipiobe 
coaonoat 

Have you ever built a project using digital IC's, only to find that 
it didn't work first time! The "Logiprobe" will enable you to see 
what is going on in TTL systems, giving a visual indication of the 
logic level at any point. 

MANY OTHER CONSTRUCTIONAL 
ARTICLES PLUS ALL THE 

REGULAR FEATURES. 

Whether your' interests are short wave 
listening, medium wave DX'ing or listening 
to FM radio, you will find an aerial design on 
this wall chart that will improve your recep- 
tion. Get rid of that odd bit of wire and use 
our design data to make an aerial for your 
favourite band. Give that stereo tuner a 

chance to work properly by feeding it with a 

solid signal from a decent aerial. Finally, 
medium wave DX'ers will really appreciate 
the data for a loop aerial that will effectively 
reduce that European ORM. 

AUDIO REFER 

What do you use an audio 
signal generator for! Cer- 
tainly the full frequency' 
range is useful but 95 per 
cent of the time spot fre- 
quencies are sufficient. This 
project describes a simple 
unit with square wave out- 
puts at I00Hz, IkHv and 
10kHz with a calibrated 
output anywhere in the 
range 0. I mV to IV. The cost 
is only a fraction that of a 
conventional design and it 
makes an ideal unit for those 
who have only occasional use 
for an z.f. signal source. 

BE CERTAIN 

NOT TO MISS 

THE NEXT ISSUE 

PRICE 20p 

ENCE SOURCE 

ALL IN THE OCTOBER ISSUE 
ON SALE 1st. SEPTEMBER 
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WITH congested amateur and short wave 
bands generally, there is more and more 
need for really sharp selectivity, and this 

circuit is excellent in this respect as well as being 
a relatively easy and inexpensive project. Coverage 
is approximatly 515kHz to 30MHz in four bands, 
and the use of a 1.6MHz intermediate frequency 
gives much better freedom from second channel 
interference on the high frequency bands, than is 
obtainable with a similar circuit using 465kHz i.f. 
The receiver is suitable for the reception of a.m.. 
c.w. and s.s.b. signals. 

Circuit 
Fig. 1 is the circuit, and five valves provide the 

following functions: VI, r.f. amplifier (6BH6) : 

V2, mixer and local oscillator (ECH81): V3, beat 
frequency oscillator (6C4): V4, i.f. amplifier and 
diode demodulator (EBF89) : V5, a.f. amplifier and 
output stage (12AT7). 

Aerial, mixer and oscillator coils Ll, L2 and L3 
are tuned by the 3 -gang capacitor VC1/VC2/VC3. 
For maximum possible efficiency throughout all 
ranges, and with any aerial, the panel aerial trimmer 
VC4 is provided. VC5 is a similar mixer trimmer. 
To avoid band switching and the attendent losses 
Ll, L2 and L3 are miniature plug-in coils. 

For exact tuning of signals in a congested band, 
the "microtune" capacitor VC6 is used, having a 
panel control. This is also very useful when keeping 
a difficult signal in tune, where even a small move- 
ment of the main ganged tuning capacitor may lose 
it. VC6 also becomes essential when receiver selec- 
tivity is at maximum, despite the reduction drive on 
VC1-3. 

Two degrees of selectivity are provided. For normal 
reception S1 is closed. This gives easy tuning, and 
ample bandwidth for proper reception of broadcast 
or similar signals. With S1 open, and the crystal 
circuit correctly adjusted with TC1, selectivity is 
very much greater. Closing S2 brings in the b.f.o. 
necessary for c.w. and s.s.b. reception. No product 
type detector is included because strong s.s.b. signals 
can be reduced by the r.f. gain control VR1, while 
V3 is coupled to the grid circuit of V4 providing 
a suitable balance of s.s.b. signal and local carrier, 
so that the diode can function satisfactorily. 

Fig. 1: Complete circuit of the Microtune receiver 

V5 is a small double triode, used as a.f. amplifier 
and output stage. This is economical on h.t: and 
heater current while giving reasonably powerful 
loudspeaker reception. The secondary of T1 runs to a 
panel socket where phones or speaker may be 
plugged in. T2 is a small mains transformer provid- 
ing up to about 40mA h.t. and 1.5A for the heaters. 
HT drain is around 30mA and heater current 1.2A, 
thus leaving the possibility of fitting an extra i.f. 
stage later, or using a triode -pentode in the V5 
position for greater audio output. 

Chassis and cabinet 
This is of novel construction, the result being 

inexpensive, easy to make and of quite satisfying 
appearance. 
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4-boRd ieceïuei 
WITH VARIABLE SELECTIVITY 

F. G. RAYER 

The chassis itself consists of two 12x 2in. and 
two 8 X 2in. flanged "universal chassis" members 
with a 12X &in. flat plate. The same screws which 
hold the 2in. wide members to the plate also secure 
two 12 X 4in. and two 8 X 4in. flanged members on 
top, thus forming a complete chassis/cabinet 12X 8 X 
bin. high. The final appearance of this cabinet, with 
the top dosed by a hinged 12 X Bin, plate, is quite 
reasonable, and is obtained with the minimum 
amount of work. 

In the receiver shown, it was decided to cover 
the front with a sheet of Ain. paxolin, held in place 
with component fixing nuts. Sides are cut from 3 -ply 
wood and varnished. These are 814 X 612in. to give a 
little overlap at top, bottom and front. The sides 
are held with chrome headed 4BA screws run 
through the holes which will be found in the flanged 

C7 
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ECH81 

9 

L3 

2,3,4 

*See component lest 

11311VC7 

T15pF 

R9 
47k 

CX 

V3 
6C4 
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68k 

C14 
01 
PF 

C15 
25 
yF 

members. A lid to match is also cut from plywood. 
The best way to facilitate construction is first to 

bolt together the 12X 2in. and 8X 2in. members, 
placing the end flanges of the 12 X 2in. members 
outside the 8 X 2in. members. Check for squareness, 
put the 12X 8in. plate on, and drill three holes along 
each 12ín. edge, and two on each Bin. edge, about 
112in. from the corners. 

Drill through the chassis flanges to match, so that 
these can be bolted to the 12 x 8in. flat plate. 
Assemble the 12 X 4in. and 8 X 4in. members to 
match, put the plate on these, and drill the flanges. 
The whole can then be bolted together, though còn- 
struction is easier if the 12 X 4in. back member is 
left off until later. In any case, drill and punch holes 
for the components as in Fig. 2 before assembly, and 
punch holes for the panel controls, as in Fig. 3, 
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before screwing on the 12X tin. front runner. 
Mark out and drill the 12 X 4in. front member 

before finally screwing it in place. 
If an overall panel of thin paxolin or other material 

is to be fitted, mark it now by holding it in position 
and scribing through the existing holes with a sharply 
pointed tool. Holes will then match up correctly. 

Above the chassis 
Holes are drilled near Tl and T2 so that adequately 

insulated leads can pass down through the chassis. 
Fit valve and coil holders with tags as in Fig. 3, 
including soldering tags under the nuts. Drilling 
positions for L4 and the i.f.t.s can be found by press- 
ing paper on the pins, holding this on the chassis, 
and marking through with a sharp point. A central 
hole is necessary to allow adjustment of the cores. 
It is as well to put pieces of insulated sleeving on 
the pins. 

The front is carefuly marked with the height of 
the ganged capacitor spindle, so that the drive can 
be fitted, and the spindle should line up exactly with 
this. Solder insulated leads to the tags of VCI, VC2 
and VC3 and pass them down through holes, before 
bolting the capacitor in place. 

There is some latitude in the choice of VC6, and a 
component with a maximum value between 4pF and 
iQpF is most suitable. If VC6 is too small, it may give 
adequate tuning near the h.f. end of a band, but not 
near the l.f. band end. The capacitor should be 
smooth and electrically silent in action. Cheap 
surplus capacitors in good condition may be used by 
removing some plates. 

In a similar way, though 15pF is shown for VC7, 
values of from about 10pF to 25pF are possible. 

Below the chassis 
All connections etc. are shown in Fig. 3. Capacitors 

VC4 and VC5 need not be 50pF, but values of about 
25pF to 50pF are most suitable. VC4 is on a bracket 
cut from scrap metal, and operated by a '4in. insu- 
lated or metal shaft and coupling. 

The aerial socket is an insulated type and the 
adjacent terminal on the back runner is for earth. 

The contact -cooled rectifier is bolted flat on the 
chassis side, and all burrs should be removed from 
the associated holes after drilling. Capacitors C22 
and C23 are a double unit in Fig. 3, but separate 
capacitors give the same result. Tag strips are used 
to support various items and connections. 

In general, run heater and hit. leads against the 
chassis. Leads to r.f. and other circuits should be 
clear of the metal chassis. It is useful to employ 
differently coloured wires or sleeving, such as red 
for hat. positive, blue for heaters, etc. 

The leads to VR2 run along the side of the chassis 
as shown. All leads should be reasonably short and 
direct, especially those of grid and anode circuits, 
which should be well separated from each other. 
Leads run from the primary of the output trans- 
former Ti to C22 positive, and pin 1 of V5. Leads 
from the secondary run against the chassis to the 
miniature output jack. The transformer is intended 
for a 3 ohm or similar speaker, which should be in 
a cabinet or fixed to a baffle board. Put extra sleeving 
over the primary leads of the mains transformer 
and bring them down to the "neutral" tag N, and to 
S3. Connect S3 back to the tag L of the tag strip_Run 
a 3 -core flexible cord from the tag strip, brown to L, 

View into top of cabinet. Compare with Fig. 2, right. 

blue to N, and green -yellow to E (metal chassis). 
Connect the cores correctly to a 3 -pin plug fitted with 
a 3A fuse. 

The 6.3V secondary leads pass through a hole, 
and are taken to MC and pin 4 of V1, Fig. 3. The 
h.t. leads go to MC and rectifier negative. 

Modifying IFT 1 

If wished, the receiver can be tested by fitting 
i.f.t.1 as supplied, omitting TCl and the crystal, and 
wiring pin 4 to pin 2 on V4. However, i.f.t. has to be 
modified, to secure a balanced output circuit, when 
fitting the crystal. 

Straighten the screening can tags and remove the 
can. 100pF capacitors are internally fitted between 
pins 1 and 3, and between pins 4 and 6. Cut the leads 
of the capacitor between pins 4 and 6, and remove 
it. Replace the can and bend over the tags. 

The i.f.t. is fitted as in Fig. 3, and C9 and C10 
(each 200pF) are soldered from MC to pins 4 and 6, 
as shown. The receiver can be tested in this form 
without TC1 and the crystal. 

Crystal filter 
The i.f.t.s are intended for 1 6MHz, but have some 

range of adjustment, so that it is not essential that 

This view may help when wiring underneath the chassis from Fig. 3, 
right. 
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AFig. 2: Layout of components mounted on lop of the chassis. 

f aMains lead 
LJ, Aerial 

Earth 

Fig. 3: All wiring is shown in this under chassis diagram, 

MC C) Metal chassis 

419 

www.americanradiohistory.com

www.americanradiohistory.com


the crystal be exactly this frequency. But to avoid 
the possibility that the i.f.t.'s cannot be adjusted to 
the crystal frequency, the latter ought if possible to 
be in the 1575-1625kHz range. In some commercial 
equipment, where an interfering transmission may 
fall around 1.6MHz, it is usual to fit a 1.6MHz wave - 
trap in the aerial circuit. In the receiver described, 
no trouble of this kind was encountered. 

Adjustments to the crystal filter are best carried 
out with a signal generator, or, if this is not avail- 
able, by tuning in a strong, stable signal, such as a 
BBC transmission on medium waves. 

With S1 open and TC1 about half closed tune 
slowly through a strong signal, to locate the crystal 
resonance. It will probably be found that the 
response of the i.f.t.'s gives strong reception over 
a few degrees of the tuning scale. Near this, one 
side or the other, the crystal resonance point should 
be heard. This may be quite weak if far from the 
i.f.t.'s in frequency, but should be very sharp, having 
a peak covering only a small part of a degree on 
the scale. 

If this peak is not found, close Si, move all the 
i.f. cores a little one way, and search for it again. 
If it is still not found, repeat, moving the cores the 
other way. 

When a signal can be tuned in on the crystal 
resonant point, adjust all the i.f.t. cores to this, using 
a proper core adjusting tool. This should give an 
enormous increase in sensitivity and signal input 
should be reduced, or VR1 turned back. A high 
resistance voltmeter may be clipped across C14 
(negative to chassis) and adjustments made to secure 
maximum voltage, as this is more accurate than 
adjusting by ear. 

TC1 should then be adjusted to balance stray 
capacitance. This is easy with a signal generator, but 
can be done without it. 

Tune slowly through a stable transmission, care- 
fully noting volume (or preferably the voltmeter 
reading). It will probably be found that there is a dip 
in volume one side the signal, and a less selective 
response the other side. Adjust TC1 a little at a 
time, noting how this changes. When TC1 is adjusted 
too far, the dip or notch will move to the other side 
of the signal, and the less selective response will 
appear on the opposite side of the signal to that 
originally. The best setting for TC1 is midway 
between these two situations. Tuning should then be 
extremely sharp, while music will sound very muffled, 
due to sideband clipping. 

This type of crystal filter can be used with a 
variable capacitor instead of TC1, with panel control, 
but this has to be completely insulated from the 
chassis and panel. A variable control allows the filter 
rejection notch mentioned to be moved across the 
pass -band of the i.f. amplifier, reducing or elimin- 
ating an interfering carrier. 

With VC7 half open tune in accurately an a.m. 
transmission, close S2, and rotate the core of L4 
until a strong heterodyne is heard. Set the core in 
the zero beat position and seal. Moving the core 
either way from this position causes a tone which 
rises in frequency. Rotating VC7 from the central 
position has the same result. 

Cx is an extremely small coupling capacitance, and 
it may be found that the lead from R11 to pin 2, V4, 
is near enough to C11 to provide this. If not, run an 
insulated wire from pin 5, V3, near this lead. 

If the coupling of V3 is too great, weak signals will 
be lost. If, on the other hand, coupling is very small, 

* components list 

Resistors 
R1 33k0 1W R8 47kS11W R15 2.2kí2 4W 
R2 330kû 1W R9 47162 1W R16 1k1 1W 
R3 1000.1W R10 68kû -IW R17 1801c0 1W 
R4 47kS2 1W R11 100kû 1W R18 1k12 1W 
R5 1 Mû 1W R12 IMO 1W R191Mû1W 
R6 47kû 4W R13 470kû 1W R20 1 kû 2W 
R7 27k0 1W R14 27kû 1W R21 1001.2 1W 

VR1 25kû pot. linear. VR2 500kû pot. log. 

Capacitors 
Cl 0.01µF 350V C13 100pF SM 
C2 0.1µF 150V C14 0.01µF 350V 
C3 0.25µF 350V C15 0.25µF 150V 
C4 100pF SM C16 200pF 
C5 0-OlpF 350V C17 100pF 
C6 18pF SM C18 0.01µF 150V 
C7 100pF SM C19 8µF 450V 
C8 39pF SM C20 100µF 6V 
C9 200pF 5%SM C21 1001.LF 6V 
C10 200pF 5% SM C22 16µF 450V 
C11 100pF SM C23 16µF 450V 
C12 100pF SM C24 001µF 350V 

Padding capacitors: Range 2, 100pF SM: Range 3, 
330pF SM: Range 4, 1000pF SM. 

VC1-2-3 3 x 310pF gang (Jackson-E type) 
VC4 50pF variable (type C804) 
VC5 50pF variable (type C804) 
VC6 5pF variable (type C804) 
VC7 15pF variable (type C804) 

TC1 30pF compression trimmer 

Valves 
V1 6BH6 
V2 ECH81 
V3 6C4 

V4 EBF89 
V5 12AT7 

Inductors 
L1 Miniature plug-in, valve type (Denco "Blue"). 
L2 Miniature plug-in, valve type (Denco "Yellow"). 
L3 Miniature plug-in, valve type (Denco "White"). 

(Frequency ranges as in text) 
L4 BFO coil (Denco BF02/1.6) 
IFT1/2 IF Transformers (Denco IFT16) 

Metalwork 
"Universal chassis" flanged sides: 12 x 4in. (2), 
12 x tin. (2), 8 x 4in. (2), 8 x tin. (2), panels 12 x Bin. (2) 
(Home Radio). 

Miscellaneous 
T1, Valve output transformer (Home Radio T043). 
T2, Mains transformer, 250V 40mA, 6.3V i -5A. 
(Home Radio TM24A). Xl, crystal 1.6MHz, type 
HC6U, and holder (Senator Crystals). D1, contact 
cooled rectifier, 250V 50mA. Valveholders, B7G 
(2, with screening cans), B9A (3). Dial and drive 
(Jackson 4103/A), coupling (Jackson 5610). On/off 
toggle switches (3). Headphone socket. Polystyrene 
rod and panel bush. Knobs. 

s.s.b. signals, even when resolved, will sound like 
very much over -modulated a.m. However, VR1 allows 
signals to be reduced, so Cx is not critical. 

When receiving s.s.b., turn VC7 one way or the 
other, as needed to resolve the signal. The a.f. gain 
(VR2) should usually be well advanced, while strong 
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signals have to be reduced at the demodulator diode 
by turning back VR1. With correct adjustment, the 
circuit gives very good results in s.s.b. 

CW is dealt with in a similar manner, VC7 adjust- 
ing the beat -frequency note. Switch S2 is off for a.m. 
reception, and VC7 is inoperative. 

It will be seen that strong injection from V3 will 
create an a.g.c. voltage, reducing gain, but this was 
not found too important, using minimum coupling, 
as explained. This effect can if wished be overcome 
by switching the a.g.c. out for c.w. and s.s.b. 
reception. 

Band coverage 
Coils are inserted in a set of three for each band, 

and the ranges are approximately as follows: 
Range 2. 515-1545kHz. 
Range 3. 1.67-5.3MHz. 
Range 4. 5.0-15.0MHz. 
Range 5. 11.0-30.0MHz. 

Range 2 gives m.w. coverage, and may not be 
required. Range 3 includes the two 1.f. amateur bands 
80 and 160m, and many other transmissions. Range 
4 covers most general s.w. broadcasts, with Range 5 
taking over for the h.f. bands. 

Coverage is adjusted by closing VC1-3, and adjust- 
ing the core of L3 for the l.f. band end. To simplify 
adjustment, C6 is fixed, and no adjustment is made 
at the h.f. end of the bands. If this is required, 
replace C6 by a 30pF trimmer. 

This not very inspiring view of the back of the receiver shows how 
the flanged "universal chassis" members are bolted together with a 

flat plate in between, forming the top or the chassis. 

Tune in a signal near the h.f. end of the band 
(VC1-3 open) and peak VC4 and VC5 for best 
volume. Tune towards the 1.f. end of the band, adjust- 
ing the cores of Ll and L2 to give best volume. When 
the cores of Ll and L2 are correctly adjusted, little 
movement of VC4 and VC5 will be required. How- 
ever, some adjustment of these controls will improve 
weak signals. No efficiency is lost if both VC4 and 
VC5 can be peaked with any set of coils, and are 
not then fully open or fully closed. The core adjust- 
ments are thus not too critical. 

L1 and L2 are separated and partially screened by 
the can on Vl, and by the ganged capacitor. With 
some aerials it may be found that VC1 becomes 
regenerative at maximum setting of VR1 at some 
frequencies, and this effect can be used to boost 
sensitivity. 

THE 

m 
W 

CHARLES MOLLOY 

edium 
ave Column 

pROPAGATION over the long sea path between 
the UK and the northern part of South America 
is often good during the late summer. From 

midnigh4 until sunrise is the time to search for 
medium wave stations from this area and many 
Latin Americans can be heard, Venezuelans being 
particularly prominent. Listen for Radio Giradot, 
Maracay on 650kHz; Radio Rumbas, Caracas on 
670kHz; Radio Caracas 750kHz; Radio Puerto la 
Cruz 760kHz; Radio Margarita, La Asuncion 1020kHz; 
Radio Zulia, Maracaibo 1080kHz; Radio Carupano 
1110kHz; Ordas del Lago, Maracaibo 1120kHz; Radio 
Tiempo, Caracas 1200kHz; Radio Valera 1230kHz. 

Medium wave broadcasters in the Caribbean area 
are capable of being logged in the UK at this time 
of year. The most conspicuous is PJB on 800kHz 
which is a 525kW outlet of Trans World Radio, 
located on the island of Bonaire in the Netherlands 
West Indies. This station broadcasts religious pro- 
grammes in English and other languages and it also 
relays Radio Nederland. Other English speaking 
transmissions to look for are from Georgetown, 
Guyana on 760kHz; Radio Belize on 834kHz; Radio 
Caribbean in St Lucia in the Windward Islands 
840kHz; Radio Victoria, Arubia, NWI on 925kHz; 
ZDK St Johns, Antigua on 1100kHz. 

DX'ers generally find it useful to have a list of 
known broadcasting stations arranged in order of 
frequency. J. S. Smith of Enfield, Middlesex; S. F. 
Hannaford, Plymouth and David Cotterall, Helens - 
burgh, Scotland have enquired about published lists 
of medium wave stations. "Guide to Broadcasting 
Stations" Butterworth Press is on sale in many 
bookshops at 50p. It covers all medium wave stations 
in the European area and North Africa plus a 
number of the more powerful ones from North and 
South America and it should be of value to the 
newcomer to the band. For the serious DX'er there 
is the World Radio-TV Handbook published in 
Denmark and distributed in this country by Fountain 
Press. It costs £2.80 but in addition to comprehen- 
sive lists of the medium wave stations in the 
different continents it contains detailed information, 
by country, of radio stations and broadcasting 
organisations in every country in the world. For the 
specialist there is "Broadcasting Stations of the 
World, Part 2" produced by the Foreign Broadcasting 
Information Service of the United States Govern- 
ment. All known stations outside the United States 
in the range 150kHz to 26MHz are listed. The current 
edition, can be obtained for $2, post paid, by writing 
to the Superintendant of Documents, Government 
Printing Office, Washington, DC 20402, USA quoting 
catalogue number PX EX 7.9.971 Part 2. 

Please send logs and information about the 
medium waves to the author at 132 Segars 
Lane, Southport PR8 3JG. 
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GAS 
FILLED 
VALUES 

and 
TUBES 

LA.SINCLAIA 

IN AN AGE of semiconductors, the continued and 
increasing use of valves may seem curious, the 
use of gas -filled valves even more so. The facts 

are that semiconductors have by no means com- 
pletely conquered the electronics market; there are 
still useful jobs for which valves are either more 
suitable or considerably cheaper, and there are some 
jobs for which only gas -filled valves are suitable at 
all. 

The conventional hard (meaning evacuated) valve 
uses a cathode, heated by a wire filament, as its 
source of electrons which will then travel from the 
cathode to any positive electrode in the valve. The 
current which can be drawn depends on the rate 
at which the cathode can emit electrons and the 
field which the anode can create to attract them. 
There is little difficulty in creating high fields, an 
anode at a higher voltage or placed nearer the 
cathode will ensure higher fields, but there is a limit 
to the current which can be taken from a cathode 
of any given area, and there is also a limit to the 
field strength which can be applied to the usual 
oxide cathode without pulling the coating off the 
nickel tube which supports it. 

The effect of gas 
Before we can understand the effect of gas in a 

valve, we have to understand the way in which a 
gas behaves at low pressure. Gases, like other 
materials, are made up of atoms which are usually 
grouped together as molecules. Air, for example, is 
mainly a mixture of two gases, oxygen and nitrogen, 
and each of these gases consists of molecules of 
two atoms each. Carbon dioxide, another gas present 

in air, consists of molecules containing three atoms, 
one of carbon and two of oxygen. The important 
difference which distinguishes gases from liquids 
and solids is that gas molecules are spaced well 
apart; the average spacing at normal pressure is 
about 300 times the diameter of the molecules, so 
that the molecules are fairly free to move about 
and exert force (noticeable as pressure) on the walls 
of the container. If a small amount of gas is allowed 
to enter a large evacuated container, the distance 
between the molecules increases and the gas fills 
the container; we say that the gas has expanded. 
If we compress a gas to fill a small container, the 
spacing between the molecules decreases; we can 
decrease it so much for some gases that they turn 
into liquids. The laws connecting the pressure and 
volume of a gas were discovered by Boyle some 
300 years ago, but it was only in the middle of the 
last century that it was discovered that gases at low 
pressures conducted electricity. 

Electricity is conducted when charged particles 
move in a substance. In metals, the free electrons 
are the charged particles, in liquids, mainly solutions 
of certain materials in water, conduction takes place 
by positive and negative particles together. These 
particles are termed Ions; they are charged frag- 
ments of atoms which have been split by the action 
of dissolving the solid in water. In gases, we have 
molecules moving at high speeds around 500m 
per second at normal room pressure and tempera- 
ture) and colliding with each other violently, but all 
this movement does not cause conduction because 
the particles are not charged. We can make charged 
particles of the molecules only by the violent means 
of splitting the molecules into atoms and the atoms 
into charged ions, as in the case of liquid conductors. 
We can do this by hitting the molecules so hard that 
they separate into atoms and the atoms lose one or 
more of the electrons which surround the central 
portion. We are then left with large positive ions 
and negative electrons. Note that these positive ions 
have a real independent existence, and can be 
collected, they must not be confused with semi- 
conductor holes, which, though just as "real" in the 
sense of having measurable mass, velocity and 
charge, cannot be separated from the crystal lattice 
of the semiconductor. 

Ionisation 
The splitting up, or ionisation, of the atoms of a 

gas can be carried out by any form of energy suffi- 
cient in size. Early workers with static electricity 
had noticed their capacitors rapidly discharging 
when they were held near a flame; the heat was 
producing some ions which were then attracted to 
the negative end of the capacitor while electrons, 
usually attached to atoms, arrived at the positive end. 
Ultra-violet light is another source of the energy 
needed to ionise a gas; Heinrich Hertz had noticed 
in his pioneer work on radio transmission and recep- 
tion that a spark passed more easily between two 
electrodes at a given voltage if they were illuminated. 
The application of heat also causes ionisation; a hot 
ionised gas is called a "plasma" and conducts well 
enough to be used as a conductor at temperatures 
where metals would melt. Since heating a gas is 
simply a method of making the molecules move 
faster, we might expect that any method of making 
the molecules move faster might also cause the gas 
to become ionised if we apply enough energy. 
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If gases are so easily ionised, why do they not 
conduct electricity well? The answer is that ions in 
a gas cannot move easily to the anode or cathode, 
whichever is attracting them. Imagine a gas confined 
between two electrodes (Fig. 1) and one atom ionised. 
Clearly the positive ion will be attracted directly to 
the negative electrode and the negative ion to the 

Fig. 1: The electrodes attract the ions but other atoms hinder this move- 
ment. The shape, size and spacing of atoms can be measured to a 

considerable degree of accuracy. 

positive electrode; the forces act in straight lines 
from electrode to ion. It is, however, impossible for 
the ions to move in straight lines without colliding 
with other atoms, and it is the process of making 
collisions which accounts for the odd behaviour of 
gases. If the forces acting on the ions in our example 
are not very great, then the ions may rebound into 
each other and recombine, or they may slowly make 
their way, with many collisions, to the electrodes. The 
current in the second case will be so small that only 
electrostatic instruments will detect it. If we increase 
the voltage between the electrodes, still keeping the 
gas at normal pressure, then the forces on the ions 
will be greater and so the collisions will be more 
violent. Eventually, as we raise the voltage, the 
collisions may become so violent that new ions are 
created on each collision. When this happens, the 
number of ions available to carry the current 
increases enormously, and the current is large. We 
see a spark pass when this happens. If the voltage 
supply is well regulated, a continuous spark will 
pass; if, as is usually the case, the voltage drops 
when the spark passes, the ions are collected by 
the electrodes leaving no more available until the 
voltage rises high enough again to start more ionisa- 
tion by collision, so that sparking is intermittent. 

Reducing pressure 
When we reduce the pressure of a gas, we are 

separating the atoms so that there are fewer 
collisions. Note that "fewer" still means many millions 
of collisions per second, even for currents of a few 
nanoamps. If we create a pair of ions in a gas at 
low pressure (about one ten thousandths of the 
normal atmospheric pressure) they will move very 
much further before colliding with atoms. Since a 
steady force of attraction between ion and electrode 
causes the ion to accelerate steadily, the ion can be 
travelling at a very high speed when it eventually 
hits another atom and it is very much more likely 
that it will cause the atom to ionise. If the pressure 
is low enough, each ion is capable of creating another 
ion pair at each collision, so that the number of ions 

formed rises extremely rapidly. This sort of thing is 
called a "chain reaction" (Fig. 2) and it causes the 
gas to become a good conductor very rapidly. There 
are several important points about this chain reac- 
tion. It takes place only in a range of pressures; 
at high pressures the molecules are too close to 
allow the ions to reach a speed fast enough for 
ionisation by collision. Only if the voltage is made 
very high, about 30kV per inch gap between the 
electrodes, will ionisation take place to allow spark- 
ing. If the pressure is very low it may be possible 
for an ion to travel, on average, all the way from 
one electrode to the other without hitting another 
particle, in which case the current is only that carried 
by the original ions and is very low. Only in the 
range of pressures between these extremes can 
ionisation be reliably produced with low voltages 
(of the order of 150-300V) but high currents. 

Fig. 2: A chain reaction occurs when ions can move far enough to 
accelerate to high speeds; when collision occurs more ions are pro- 

duced. 

The voltage used is also critical. Below a voltage 
called the "striking voltage," no ionisation takes 
place to a sufficient extent to cause noticeable 
currents because the voltage cannot give any ions 
which are formed enough speed to ionise other atoms 
by collision. The value of this striking voltage 
depends on the gas used, its pressure, and the 
materials used for the anode and cathode. 

When current is flowing and the gas is already 
ionised, the voltage drop between anode and cathode 
is smaller than the striking voltage, and is called 
the "running voltage." Most of the voltage drop 
takes place near the cathode, as this is where most 
of the collisions take place due to electrons leaving 
the cathode. This region is visible because the excess 
ions recombine, causing light to be emitted. The 
value of the running voltage is also dependent on 
the gas used, its pressure and on the anode and 
cathode materials. In the running condition, the gas 
discharge behaves as a negative resistor, meaning 

V voltage [LIED 

/Running voltage 

Negativere rionesistance 

Z 
Fig. 3: A gas discharge appears around the cathode at fairly low 
pressures (about one millionth of atmospheric pressure). On the right 

is shown the characteristic for a gas tube. 

that the voltage between the electrodes decreases 
as the current increases see Fig. 3. Contrast the 
behaviour of a normal resistor, where the voltage 
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drop increases as the current through it is increased. 
Armed now with some knowledge of the complex 

processes which take place in a gas at low pressure, 
let us now see how these processes can be used. 

Gas filled rectifiers 
An ideal rectifier should have a very small forward 

voltage drop when conducting, a very high reverse 
resistance, the ability to withstand high reverse 
voltages and the ability to pass high forward currents. 
For low voltages, semiconductors which answer this 
specification fairly well have been available for some 
time and have superceded the diode valves formerly 
used. Problems arise, however, when voltages of 
several kV and currents of several amps are required, 
as they often are in a transmitter. Connecting semi- 
conductor rectifiers in series is not always suitable 
(it is difficult to ensure that the same voltage appears 
across each rectifier) and can be expensive when 
really high voltages are used. Valve rectifiers using 
oxide cathodes can be used up to a few kV, but the 
high electric field causes the oxide to peel off at 
higher voltages. Valves using thoriated tungsten 
filaments can be used, but the currents available are 
restricted, since these filaments are not such efficient 
producers of electrons as oxide cathodes. The solu- 
tion, which has been used for many years, is the 
gas -filled rectifier. 

If a rectifier contains some gas, then the electrons 
which are emitted cause ionisation of this gas, and a 
low anode -to -cathode voltage will be able to cause 
conduction. The resistance of the valve is very low, 
a combination of the resistance of the leads and the 
resistance of the gas, and the slope resistance is 
negative, as previously explained. 

Since electrons are provided in large numbers by 
the cathode the running voltage is very low, but 
when the voltage reverses, electrons are no longer 
emitted from the cathode and the gas will ionise only 
if the voltage between the anode and the cathode 
exceeds the striking voltage. By making the pressure 
of the gas low enough, this striking voltage can be 
made almost as high as we like so that a gas rectifier 
can be used up to very large values of peak reverse 
voltage, several hundred kV. The valve -makers' 
problem is to make the pressure of gas constant 
despite the absorption of gas by the anode and the 
emission of other gases by the cathode. If the design 
of the rectifier is such that these problems are over- 
come, then the gas rectifier is reliable and long-lived. 
Note the difference between this case and that of 
the hard valve rectifier which has become gassy 
through leakage or overheating. Here there is no 
control of gas type or pressure, and the valve fails 
when the striking voltage is less than the back 
revel se voltage. In commercially made gas rectifiers, 
the gases commonly used are Mercury -Vapour for 
the smaller types, and Xenon for the larger varieties. 

Some precautions are needed when using gas recti- 
fiers. When mercury vapour rectifiers are in use, the 
temperature of the valve must be allowed to come 
up to full operating temperature before high voltages 
are applied. This is because the mercury is in the 
liquid state at room temperatures and has a very low 
pressure at such temperature. If high voltages are 
applied in these conditions, there is a risk of spark- 
ing between anode and cathode, or at least of a very 
high resistance discharge. Either way, the resulting 
dissipation can be very destructive to the cathode, 
and dangerous to the operator if the valve should 

fracture, as mercury -vapour is poisonous. Most 
mercury -vapour rectifier circuits incorporate some 
sort of automatic delayed switching to ensure that 
the heaters have been on for at least one minute 
before the anode volts are switched on. Such a circuit 
is shown in Fig. 4. 

D1 
RA/1 

TO 
rectifier 
anodes 

To gas 
rectifier 
heaters 

Fig, 4: A delayed switching circuit for gas filled rectifiers. The thermal 
relay in the heater circuit ensures that there is a delay before the h.t. 

is applied. 

Voltage stabilisers 
Another use of gas -filled valves is bound up with 

the stability of the running voltage. We have said 
earlier that, as current through a gas -filled rectifier 
increases, the voltage across the valve decreases. 
This change of voltage with current is small, and, 
with suitable choice of materials for anode, cathode, 
and gas, can be made very small. This is the essence 
of a voltage stabiliser, that a voltage should be 
unchanged while current varies. 

The circuit of Fig. 5 is a simple stabiliser. When 

Fig. 5: A simple voltage 
stabiliser circuit. 

voltage is applied at point A and raised until it 
equals the striking voltage of the gas, current will 
flow in the valve, and the voltage at B will be the 
running voltage. As the voltage at A is raised, the 
current through the resistor and the valve increases, 
but the voltage at B remains almost constant. If 
current is taken from B, it is taken at the expense 
of the current in the valve. If the current taken 
at B is greater than the current which was flowing 
in the valve, then the gas discharge will cease and 
the voltage at B will no longer be stabilised. The 
actual value of the running voltage, as said before, 
depends on the gas, and the materials used for 
anode and cathode; standard values obtainable with 
well -tried combinations of materials are 45V, 70V, 
85V, 105V, and 150V. By more careful choice of 
materials, the change of voltage for a given change 
of current can be made smaller than normal, and the 
change of running voltage with temperature change 
can also be made very small. Such carefully designed 
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valves are known as voltage reference valves, and 
can be used, not in the simple circuit of Fig. 5, but 
in more complex stabiliser circuits such as that of 
Fig. 6, where the current through the reference valve 
is fairly constant. 

Normally, the voltage difference between striking 
and running is fairly large, so that a 105V stabiliser 
needs about 150V to strike, and the voltage required 
for striking becomes higher when the valve is in 
darkness. The reason for this is that light provides 
enough energy to cause some ionisation in the gas, 
and so provide the conditions for easier striking. 
When light is excluded, the voltage must be raised 
to help start ionisation off from the very few ion 

+450V 
unstabilised 

R1 R2 
220k 47k 

V3 

V1 
6080 

R3 
68k 

V2 
12AT7 

R4 

NEED 
-50V -300V 

stabilised 

150k 

Cl 
0 1y F m. 

R7 
47k 

R5 
68k 

VR1 
10k 

P6 
R8 68k 
33k 

Fig. 6: A complex stabilised power supply. 

pairs produced solely as a result of the temperature 
of the gas. To avoid the difference in striking 
voltages with light, which can be troublesome in 
reference tubes, the gas in the valve is often made 
slightly radioactive. The ions produced by radioactive 
disintegration then start off the ionisation in the 
valve, so that the striking voltage is much less 
dependent on the effect of light. 

Neon lamps 
Small neon lamps are commonly used as indicators 

of voltages greater than their striking voltage. Such 
lamps are used with a large resistance, in the order 
of 500kí1, in series so that the running current is 
extremely low. There are, however, other uses. Since 
a neon is a gas -filled tube, the running voltage is 
fairly constant, and neons can be used as stabilisers 
for circuits which take low currents and for which 
a large degree of stabilisation is not necessary. For 
this purpose, neons have to be separated from the 

Fig. 7: A simple sawtooth 
generator. The capacitor 
must have low leakage and 
should not be an electro- 

lytic. 

series resistor which is built into the base of many 
types, or neons without a resistor purchased. 

There is usually a large voltage gap between strik- 
ing voltage and running voltage, and this can be 

R55 

ICI -4C 

C 

N4 N2 N1 N3 N5 N 

Lri 'T; 
Fig. 8: A random flasher circuit. R can be between 220k and 2.2MO 

and C between 0.1µF and 1µF (low leakage types must be used). 

used in sawtooth circuits of the type in Fig. 7. Such 
signals are used as wide -range frequency sources, 
or as time delays where high accuracy is not needed. 
One amusing circuit based on neons is the random 
flasher of Fig. 8. When the supply is connected, one 
neon will inevitably strike before any other. The drop 
in voltage caused by the change from striking 
voltage to running voltage is communicated to all 
the others by the capacitors, and delays the rise of 
volts across all the other neons. The next neon to 
strike will have the effect of extinguishing the first 
and also of delaying the firing of the others yet 
again. The neons will then wink in random order as 
long as voltage is applied. This can be used as a 
decoration, but has serious uses when a large 
number of neons are used, as it can generate 
random numbers-the ERNIE principle is based on 
such a scheme for selecting Premium Bond winning 
numbers. 

TO BE CONTINUED 

CQ! CQ! CQ! CQ! CQ! 
ISSUES WANTED 

...The issue containing details of the 6V car radio.-P. J. Day, 43 Highgate Lane, 
Farnborough, Hanta. 

..The issue containing details of the Treasure Tracer.-C. Weaver, 30 Cherry 
Garden Road, Canterbury, Kent. 

..The June Issue containing the Electronic Ignition System-S. Bennion, 312 mar 
Warrington Road, Galzenbury, Nr. Warrington, Lancs. 

Jan., June, Aug. and Sept. 1970.-P. D. Williams, 52 Acacia Road, Sutherland, 
N.S.W. 2232, Australia. 

The issues containing Parts 1 and 2 of Transistor Circuitry for Beginners.- 
P. M. Bontomme, 26 Greencroft Gardens, Reading, Berkshire. 

.The issue containing the Treasure Tracer.-M. A. Branford, Flat "C", The Clint, 
4 Parade, Chudleigh, South Devon. 

...October and November 1971 P.W.-R. Burke, 62 Garner Road, Walthamstow, 
London, E.17. 

...The issues of P.W. containing the three transistor amplifier Take 20 project.- 
P. Mleszkowsk, 28 Kingsway, Wembley, Middlesex. 

...June 1964 P.W.-H. Hallybone, 7 Sauncy Avenue, Harpenden, Herts. 

...September -December 1961 issues of P.W.-R. B. Howard, 3 St. George's Place, 
Macclesfield, Cheshire. 

...July 1971.-D. C. Dick, 97 Curtis Avenue, Kings Park, Glasgow S.4.. : ...July 1968 P.W P. J. Chapman, 90 Melody Road, Wandsworth, London, S.W.18. 

...Fault-finding chart No. 1 issued April 1968.-H. Symonds, 16 Newhaven Street. 
Piallea 4655, Queensland, Australia. 

...April 1969 and subsequent copies of the P.W. Double -12 amplifier.-K. Steen, 
101 Atherley Road, Shirley, Southampton, Hanta. 

...The Issue of P.W. containing the 7MHz Transceiver,-P. Matlock, 60 Downs, 
Avenue, Whitstable, Kent. 

...February 1971 Issue of P.W.-Mrs. M. M. Buckner, 13 Tankerton Road, Tankerto` 
Whitstable, Kent. 

...The issue containing the Treasure Tracer.-R. Birkby, l Gloucester Place, Haugh - 
ton Road, Darlington, Co. Durham. 
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 MORAG GREER 

THIS XYL never complains about the junk in her 
husband's shack, for the simple reason that he 
might one day take the notion to have a prowl 

round her shack and decide that it is full of junk 
which rightfully should be gracing the local rubbish 
tip. 

I must admit that my husband's obsession has 
added somewhat to my vast store of bits of half- 
digested knowledge, useful or otherwise. Prior to my 
marriage six years ago I knew nothing about wire- 
less beyond how to switch the set on and off, find a 
suitable station, and adjust the volume. An 
aesthetically satisfying array of lit valves might very 
well have been left-overs from last year's Christmas 
tree, and I wouldn't have recognised a silicon 
epitaxial planar transistor if one had jumped up and 
yelled, `Boo!' I still wouldn't, but I read it in an 
advertisement and it sounds fascinating. Anything to 
do with transistorised planarians, I wonder? 

"No, it isn't!" shouts a voice through the intercom 
connecting the two shacks. "And how about making 
some coffee?" This, despite the fact that his junk 
resides in the kitchen while mine is in a bedroom. 

I comply with his request and brew the coffee 
while watching his usual antics as he tangles himself 
in various cables and wishes desperately that he 
could get a third hand for Christmas or increase the 
length of his arm because the part he wants is just 
out of reach and where the hell is the soldering 
bo . . . Aaah! "Found it, darling?" 

Having consoled him with coffee and a kiss, I 
leave him muttering about microhenrys and picro- 

farads. I sometimes have nightmares about poor 
Messrs. Henry, Faraday, Volta and all the others, 
wandering around in that maze of liquorice-allsort 
components. 

In my own shack I am faced with nothing more 
frightening than a typewriter, a small sheaf of com- 
pleted manuscript on the right, and a whacking 
great pile of unsullied, virginal white paper on the 
left. I have only one problem: that of intelligently 
and successfully transferring the reams of paper 
from left to right via the typewriter. My husband 
maintains that the simple and logical solution would 
be to shift it straight into the wastepaper basket. 

I really can't imagine why Wireless Widows let 
themselves get into such a situation in the first place. 
They don't know what they're missing. Listening to 
shortwave radio can be, among other things, very 
entertaining, but even more so is watching one's 
husband listening to shortwave radio. 

Having finished my "scribbling" for the evening, 
I make the cocoa, which comes very shortly after the 
coffee. I hand his mug to him, then retreat to a safe 
distance, that is, a distance at which I can watch yet 
not be seen to be watching. 

There he sits with the earphones on his head, and 
the oddest expressions darting across his face. His 
lips purse, his beard wiggles, his eyebrows flit up and 
down like a couple of frenzied pussmoths. A calm 
swig of cocoa erupts into an unexplained gale of 
choking laughter, he scribbles something on a pad 
and mumbles a few indistinguishable words. I say, 
"Yes, dear," just in case they were intended for me. 
When he stands up suddenly to reach for his list 
of call signs he unknowingly pulls the jack -plug 
out and has a silent fit, trying to discover what has 
gone wrong with his beloved B40. Finally he finds 
the plug dangling around his knees, thrusts it back 
in, and performs a magnificent impromptu Indian 
war -dance because, during his frantic fiddling with 
the controls, he turned the volume full on and now 
doesn't know which to do first-turn down the 
volume, tear the headset off, pull the jack -plug out 
again, or simply collapse in a twitching heap on the 
floor! 

Oh, yes, ladies. Shortwave radio can be fun. 
Then there's the "helving husband in the shack" 

act. Any XYL can do this, no previous experience 
required. 

When he has spent half an hour searching for a 
certain component which he "had in his hand not 
two minutes ago", and it's the only one of that kind 
that he has, and the shops are closed so he can't 
get another till Monday; that is the moment at which 
the loving, devoted and helpful XYL enters the 
hallowed precincts and retrieves said component 
from floor/tobacco tin/inside of radio chassis/shirt 
pocket/hip pocket/coffee mug. The XYL then places 
the component quietly, unobtrusively and without 
comment, on the bench and beats a strategic retreat. 

She is also handy for testing electrolytic capaci- 
tors. to see if they are safe or not. "Just touch this, 
darling, and tell me what you feel." Or for holding a 
tiny part in a restricted space while the expert 
solders blindly. And heaven help her if she is weak- 
willed enough to allow the "slight warmth" at her 
finger-tips to force her to relinquish her grip, thereby 
breaking the delicate joint. 

Painful? I wouldn't ever want to do away with the 
radio shack. It keeps him quiet for hours, so what are 
a few burnt fingers? 
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TRANSISTOR CIRCUITRY for beginners 
PART 10 H.W.HELLYER & MICHAEL HOLLIER 

Matching 
It is no great hardship to answer letters that 

begin: "Thank you for your series of articles . 

and go on to pose a query. More difficult, if only be- 
cause one is obliged to clench one's teeth and answer 
as objectively as possible, when someone with an 
opinion to air uses a criticism of the previous text 
as an excuse to ride his own hobbyhorse. But, 
answered they must be, so let's begin with the 
pleasant task of selecting a letter from Mr. Edward 
Tarrant of Rochester, as representative of one body 
of readers, who ask questions on matching. 

It has been said that audio engineers would be 
out of a job if their customers understood the simple 
rules of matching. They have been expounded before 
in these pages. In Part 4, for example, dealing with 
Buffer Amplifiers, I took some trouble to explain 
some of the difficulties and expound the basic "rule 
of ten". 

To come back to our correspondent: he says that 
his trouble is one of adding together 'bits of circuits.' 
He has made up the Fig. 4 complementary pair of the 
'Experimenter's Circuit Supplement' of PW January, 
1972 and obtained highly satisfactory results and now 
wants to add the active tone control circuit, Fig. 102, 
Page 131 of the Mullard 'Transistor Audio and Radio 
Circuits', but is worried because the output im- 
pedance of the latter is only 180í1. 'Can one follow 
it with a common -base stage?' he asks. 

Well, yes, one can-but why should we go to that 
trouble? Input impedances of the PW circuits are in 
the region of 30,00052 and over. Just as the amplifiers 
we have described, and have built for this article, 
sport a low output and high input impedance. That, 
Mr.T. is the whole point. Basically, one can match a 
low impedance output into a high impedance input 
of the succeeding section of equipment without too 
much bother. 

There are exceptions, true; no use sticking the 
very low Z of the mains supply into the very high Z 
of your crystal microphone socket unless you want 
your tape recorder to go up in smoke. But, if it is 

millivolts to millivolts, i.e., small signal handling de- 
vices, then the 'rule of ten' can be invoked more 
often than not. This is to say that an output will 
safely match into an input which has an impedance 
of ten times or more than itself. So our 10k11 output 
wants to 'see' at least 100kí1. And, in Mr. Tarrant's 
case, 18011 is very well catered for by upwards of 
30kí1. 

It is not, repeat NOT, a matching rule that like 
equals like-that a 5k51 output has to be matched 
into a 5k11 input. If you stop and think about it, those 
conditions will cut the available voltage exactly in 
half. And, as one of the ideas behind this series was 
to produce those handy buffer -links that allow us to 
squeeze the utmost from a source that may be 
delivering barely enough output, then you can see 
what a mistake such 'exact' matching would be. 

To take a practical example: loudspeaker match- 
ing. An amplifier is rated at X watts into 812. So it 
wants to 'see' an 811 nominal load to produce that 
power. But take a close look at an output circuit and 
you will see that its actual impedance is more like 
a fraction of an ohm. In fact, one of the designer's 
aims is to get it as low as possible to derive the 
greatest power and efficiency. 

So to repeat: match up! And if, like Mr. Tarrant, 
you are 72 years old, then I salute you, and hope 
that I shall still be enjoying the thrills of con- 
struction when my three -score years and ten have 
been rung up! 

Adding stages 
So, for that matter, does Mike, who has been 

sweating away over a tepid soldering iron, producing 
a direct -coupled circuit to illustrate this month's 
argument. He has a little farther to go to reach the 
Biblical milestone, but, wise beyond his years, 
suggests we explain at this stage what we are getting 
at. 'You know, I know, and perhaps the Editor may 
know,' he says, but the series of articles has entered 
its decade and we are still scratching around at 
fundamentals, so let's explain why! 
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It is possible to take someone else's evolved 
circuit and build around it, taking for granted the 
basic design work, and come up with a beautiful 
piece of electronic wizardry that all your friends 
will admire. 

This is, fundamentally, what our other typical 
correspondent, Mr. E. F. Good, from Malvern, has 
complained about. In Part 7 of this series we 
described the Darlington Pair transistor, and gave 
some of the calculations from which it was derived. 
This, we thought, was a legitimate demonstration of 
the evolution of transistor circuitry, from which the 
beginner could see where the application of the 
rules we had laid down might be leading him. 
The insertion was a legitimate leader'-but Mr. 
Good took exception to it. 

'You do let your enthusiasm carry you away,' he 
complained. The only place where he would be 
likely to use it would be as part of the triples of a 
power amplifier. In other positions, a pair of opposite 
conductivity would be more suitable and would cost 
only a little more. 'A manufacturer's economics are 
different.' 

Well, of course, Mr. G., but give us credit for 
some insight: we are coming to the complementary 
pair. All in good time. This series is for the beginner, 
which your letter shows you not to be. Palpably, for 
you complain that our circuit that was intended to 
get the best from a crystal microphone could have 
been better served by a j.f.e.t. 

That is true, but, I beg leave to argue, irrelevant. 
Until we have got the hang of simple circuitry, there 
is no point in progressing to more sophisticated 
devices. Much of the rest of this long letter, picking 
out points from preceding articles-in no sequential 
manner, either-has been dealt with in Part 9. Some 
wrongly captioned drawings have been explained. 
Some omitted references (for simplicity) have been 
taken up, and there is one formula in which no 
account was taken of re, because we did not at that 
point want to confuse beginners: we have since dealt 
with that subject. 

Mr. Good ends his letter with the statement: 
. . instructing beginners is the most responsible 

job one can undertake, and should be performed 
with the greatest possible care.' 

Agreed, Sir, so without more ado we shall go on 
to discuss the biasing of BC109 transistors, with 
particular reference to the modifications necessary 
in our thinking when we add two stages together. 

Coupling up 
It is possible, in theory, to cascade similar circuits 

like erected chains of dominoes. But if we do, taking 
no account of voltage swings, etc., our amplifying 
edifice is likely to fall down. When this series was 
being discussed, the Editor wanted us to call it 
`Building Bricks', and this example is a case in 
point. We must consider the composite circuit, the 
two transistor unit, when we add one stage to 
another. 

Take Fig. 52. Here, we have Trl operating as a 
collector follower, capacitively coupled via Co to the 
second transistor, Tr2, working as ah emitter fol- 
lower. Bias for Trl is provided by a conventional 
potential divider, Rl and R2. 

The input signal is coupled to base of Trl by Cut. 
A measure of gain may be expected from this stage 
in its collector follower mode. The emitter resistance 
Rei is bypassed by Co and the amplified signal at the 

collector of Trl is capacitively coupled to the base of 
the following stage. All very good, except that, as 
some of our corespondents have been quick to point 
out, the output impedance is higher than would be 
desirable. So, adopting Mr. Tarrant's suggestion, 
almost, we use another stage between our Trl and 
whatever we are feeding. 

This time, we are not interested so much in the 
gain-we've got that-but must preserve what we 
have got and present a low output impedance. So the 
second stage is operating at slightly less than unity 
gain in its emitter follower mode, but it does give us 
a low output impedance. The output voltage is de- 
veloped across Reg and is coupled to the following 
stages via Coat. The snag? The circuit, as given, is 
wasteful of components. It is a general rule that extra 
components in any circuit are extra possible sources 
of trouble : noise, instability, excessive current drain. 
So we shall proceed to whittle down the circuit. 

To begin with, there is an alternative way of 
biasing Tr2. Readers of the previous articles will have 
no trouble in following the train of thought. We have 
already dealt with the collector follower and the 
emitter follower circuits. From the information given 
in past articles, the `circuit' of Fig. 52 could be 
derived without much trouble. 

Fig. 52: Two stages already considered, a common emitter (collector 
follower) stage with an emitter follower stage added to It. The object 
being to produce a low impedance output while preserving the gain. 
This method of adding stages is wasteful of components. 

Our alternative method is to remove bias resistors 
R3 and R4 and the coupling capacitor, Co. We now 
couple direct: that is to say, the collector of the first 
stage is taken directly to the base of the second. The 
result is that the base bias for Tr2 can now be 
derived from the collector of Trl. Hence the term 
`directly coupled.' 

Operating conditions 
Calculating the operating conditions is a matter 

of logical progression, as before. We start with Tr2. 
We know the transistor characteristics-we have 
dealt with the BC109 before. We know the supply 
voltage and the `rail' voltage, Voo, which we shall 
adjust to 8 volts by manipulation of the series 
resistor. Rdeo, through which all the current in the 
circuit flows, Fig. 53. 

The things we do not yet know, and which we shall 
have to define, are the load at the output and the 
drive voltage at the input. 

Remembering what we have said about matching 
already, we shall define the `worst case' load. If we 
decide that the maximum r.m.s. output voltage we 
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require is, say, 200mV (0.2V), and that the minimum 
impedance into which our circuit can feed is 5k12, 
we have some more guidelines to follow. Next thing 
we want to know is the peak voltage-remember, it 
is the voltage swing that gives us the operating volt- 
ages, i.e., defines our limits. 

Here, we have 0.2V X1 .414 (Peak=r.m.s. X N/2) = 
0.2828V peak. 

For a 300mV r.m.s. output, we shall need 0.3 X 
1.414=0.4242V peak, and this is the value we shall 
choose. 

To calculate the current which will be driven into 
our minimum load of 5k12, we divide our peak voltage 
by the load impedance, 

0.4242 4242 - A 82µA 
5000 50 

To allow for a safe margin, we should operate Tr2 
at an emitter current of five times or more than this. 
A convenient emitter current to usè in calculations 
would be ImA. 

C 
0.2yF 

R 
1M 

Vcc BV 
Rdec 

1k 

1M 
200yA 

R, 
18k 

o 
Ibt 

Tr1 

0.29A 
BC109 

© '4106V 

Tr2 
11,2 BC109 

2.6 A 

3V Ret 
15k 

Ce + 
1000 

11F 

R1 

82 

Ic 

1mA o 
Ree 

3.9k 

4V 

Cdec 
1009F 

Cout 
29F 

>minimum 
<i'5k 

+9V 

i 
Fig. 53: A practical direct -coupled circuit. Linearity is good and dis- 

tortion very low. 

Operating Tr2 at an emitter current of imA and 
with an emitter voltage of 4V (half Vee, which is 8V), 
giving us a swing of 8V, peak -to -peak, again a good 
margin of safety is obtained. 

Using Ohms Law, we calculate the value of Reg. 

R = V 
or 

4V = 4000 = 4,0000 
I imA 1 

The nearest preferred value of resistor will be 
3 9k52. 

From the graphs 
Turning now to the base conditions of Tr2. We 

have already said that bias is derived from the col- 
lector of Trl (see Fig. 53). We know that a silicon 
transistor such as the BC109, when forward biased, 
will have a voltage of 0.6V developed across the 
base -emitter junction. If we add this to the emitter 
voltage of Tr2, we get an expected base voltage of 
4.6V, and so can say that the collector voltage of 
Trl will be the same, since the two transistors are 
directly coupled. 

To calculate the base current of Tr2, we need to 
refer to the graphs which have previously been 

Ie 
published, remembering that Ib = 

hFE 

We know that, for a BC109, the hFE (d.c. current 
gain) at a collector current of imA is 380. We know 
the collector current, and can now say: 

1 mA 100µA 

Ib 380 38 - 2 6µA 

The collector current of Tri should be four or 
five times greater than this. To get a more satisfac- 
tory hie (a.c. current gain), we shall choose a collec- 
tor current for the first transistor of 200µA. Again, 
plenty in hand. In comparison with the base current 
of Tr2, this collector current of Tri is very large, and 
the effect of Ib2 on the load of Trl can be ignored 
in our calculations. 

This load, R, - V" - V`l' or 
ICI 

8-4.6V 3.4 34,000 
It` 

200 (µA) 200 (µA) 2 

The nearest preferred value is 18kí2. 

- 17,0000 

Emitter voltage 
Referring back to Part 9, a table was given to 

show the effects of a spread of emitter current, 
resulting from changes in HFE and VBE, for alter- 
native supply voltages. From this, we can say that to 
get good stability with our given circuit we need an 
emitter voltage somewhere around 3V for Trl, if we 
use potential divider biasing, as here. 

If Trl is to operate with an Ie of 200µA, we know 
that the emitter current will only be a little less than 
this. We shall ignore the effect of the relatively small 
base current for this calculation. (This is no trick 
of convenience, as one accusing reader expressed it! 
Simply that if we wasted our time calculating to the 
minutest figure, the resultant resistor values would 
not be available. The variations due to these current 
differences come within the preferred value `spread' 
of resistors we propose to use.) 

So, if you will grant us this much dispensation, 
ignoring Ibi, we will calculate Rei as 

Vet 3V 3 x 106 

Ie 200µA 200 

a preferred value of resistor. 

15kí2 

Voltage gain 
The d.c. voltage gain, Ao, of Trl, ignoring the effect 

of re, the internal emitter resistance (if Mr. Good will 
allow us to do so!), can be calculated from the col- 
lector load resistance divided by the unbypassed 
emitter resistance. That is, 

18,000 
1 2 

15,000 

From a knowledge of the d.c. current gain of Trl, 
which is operating at a collector current of 200µA, 
we can calculate the true base current of the transis- 
tor. hFE of a BC109 at a collector current of 200µA is 
typically 280. 

I_t 200µA 
Ibl = 

hFE1 280 

which works out to approximately 0.7µA. 
The emitter voltage of Trl has already been 
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worked out: the base -emitter voltage will be 0.6V, 
as explained before; we shall aim at a current 
through the potential divider network, Rl, R2, of five 
times the base current of Trl. 

Calculating Rl, the lower resistor, this equals: 

Vbi 3.6v 36 x 106 - 1 03Mí2 
5 x Ibi 3.5µA 35 

And again, the nearest preferred value will be 
chosen, IMO. 

The current flowing through R2 is the base current 
of Trl as well as this base current multiplied by five, 
which we decided as our desirable current through 
the potential divider. In other words, 6 X Ib. 

Vec.- Vbl 8-3.6V 
So, R2 = 

6 x Ibi 4.2µA 

again working out approximately to IMO. 

Input resistance 
In this context, we refer to transistor input resist- 

ance, which, in the case of the input resistance to the 
base of Trl is the effective emitter resistance of the 
transistor plus the effect of the unbypassed resistor. 

Calculating first the internal emitter resistance of 
Trl, we have the formula: 

re = 25 25 - 12511 
Ic (mA) 0.2 

Rin, ignoring Rl and R2, is equal to the effective 
emitter resistance plus the internal emitter resist- 
ance, multiplied by the a.c. current gain, (Rerr+re) X 

hie. 
Let's backtrack. Referring to Fig. 53, we bypass Ref 

with a whacking great capacitor. Now, the stage gain 
R. 

is going to be determined by - We can't do much 
re 

about Re without mucking up the d.c. conditions (to 
quote verbatim from Mike's notes). If we want to 
modify the stage gain, therefore, we have to find an 
alternative way of doing it, and the solution is as 
shown in the drawing, a resistor, Ri, in series with a 
large value of capacitor, Ce, both across the emitter 
resistor, Ref. 

Now we find that RI cannot affect the d.c. condi- 
tions. The amount of feedback in the circuit will 
depend on the sum of the feedback resistor, R1, and 
the internal emitter resistance of the transistor, re. 
We have already agreed that re is 125(2. If we make 
R1 82(1, the total emitter resistance (as far as a.c. is 
concerned) will be 82+125= 207(1. 

Our stage gain will be controlled by the formula: 

Av = Rc - 18,000 - 87 
Rf + re 207 

Reverting to the point where we backtracked and 
putting in our value of feedback resistor for the 
effective emitter resistance, we get an input resist- 
ance of Rin = 207 X 360 (the hie from the curves for 
the BC109) = 74520. 

Having got the input resistance of the transistor 
settled. we can calculate the input resistance of the 
stage, which, you may remember, is obtained from the 
following formula: 

1 1 1 1 1 1 1 - + -+ - =65 2kí2 
RIN Rin Rl R2 74.5kí2 IMO IMO 

Gain control 
We can see that the gain of the circuit is obtained 

by altering the feedback resistor but this also affects 
the input resistance. Work out a few alternatives for 
yourself. When you do so, one fact will strike you: 
that is the major controlling factor of Rl and R2. We 
have already seen that there are decided limits to 
the amount of juggling that can be done, so in the 
next article we shall dispense with this pair of 
resistors altogether and show how the bias for the 
base of the first transistor can be derived from a 
single resistor fed from another part of the circuit. 

Results 
The final circuit, built up on 0.15in. matrix Vero - 

board gave us a measured gain of 90 (calculated 87), 
the input resistance was higher than calculated, and 
the output resistance when the circuit was fed from 
a low impedance source was approximately 52211. 
The output, measured and viewed on the oscilloscope, 
was 300mV. 
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B 

D 

E 
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G 

H 

Tr 1 

BC109 
Tr2 
BC 109 

c7 8 9 10 1 t12 1T 3 

¡til loi ioi ÌOI 1 i I I I 

I 
I 

I Iol 1 1 

1 I 

rlI rji 1 r i ro 
io¡I I I I 

44+1I 
I I I I I I I 

-I I 

I 

-I 
I I I I 

101 Ìe=l ¡ I ,ol *fl 
I I lotI 

J Ì 
I 

l Ì OI 101 1 i 1 1 10Ì 101 í'11J 1,..SW i l01 

Input 
+ r 

9V supply Output 
CKGkS 

Fig. 54: Suggested layout of Fig. 53, on a 0.15in. matrix Veroboard. 

Power supply details are as before, calculating Rdee 
to drop IV from the sum of the various currents we 
have already considered, and decoupling with a large 
electrolytic to prevent the audio signals from modu- 
lating the supply. Coupling components are chosen 
from experience rather than calculated in exact 
detail. An input coupling capacitor could be 0.2,eF 
and for an output coupling capacitor, 2µF might be 
chosen. 

TO BE CONTINUED 

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

ever -Post free -10p. 

ELECTROVKLIUE 
Electronic Component 

Specialists 
TRANSISTORS HipAeaf quality and reliaAi(ily. 

Insulating sets FREE with 
power types. 

MANY HUNDREDS OF DIFFERENT TYPES IN STOCK -THEY'RE 
ALL IN OUR NEWEST CATALOGUE 
No. Type Multi -purpose 
21817 Sil. NPN General 
211304 Ger. NPN 
281806 PNP 
212846 SS. UJT Oscillator, SCR driver 
212928 NPN Small sig. amp 
288066 NPN High power 
283702 PHI' Low power 
218704 NPN Low power 
AC126 Ger. PNP Small eig./driver 
A0128 PNP Low power 
AC176 NPN Low power 
AD149 PNP High power 
AD161 NPN Med. power 
AD182 PNP Med. power 
BC108 Sil. NPN Small signal 
BC109 NPN Low noise 
10168 NPN Small signal 
BC168 NPN Low noise 
11194 NPN RF amp. 
EFY61 NPN Med. current 
0A90 Ger. diode RF detector 
OA91 General purpose 
SDl Silicon Rectifier 1 amp 
WO2 Silicon bridge 1 amp 
SU. =Fillieon. Ger. Germanium. Matched pair AD161/AD182 

Price 
13p 
28p 
26p 

lop 

41- 

á 
MINITRON 

DIGITAL 
INDICATOR 

rmm 

TYPE 801511 Seven seg- 
ment Indicator com- 
patible with standard 
logic modules and power .-uses 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 available. 

£2.00 In 18 lead DIL case 

Suitable BCD decoder £1 36 driver type FLL121T 
DIL Socket: 18 lead 80D 

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

We are official distributors for 
SOLDERSTAT RO -NR 
As appointed distributors for well-known Elremco 
Wolf "Solderstat" irons we offer this light weight model 
HMS in 18 or 24 watt, ratings 220/240V a.c. £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- 
struction and is exceptionally reliable. 

Price, complete with base, nett £9.20 
DE -SOLDER BRAID 
The efficient money saving way to de -solder 
solder joints, per 8 ft. length, nett 50p 

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

in ohms (see note below ) 

C 
G 

C 
C 
MO 
WW 

WW 
WW 

1/8W 5% 4.7-470K 124 
1/4W 10% 4.7-l0M E12 
1/2W 5% 4.7-10M 124 
1W 5°/, 4.7-10M 112 
112W 2% 10-1M E24 
1W 10% 0-22-3.9 E12 

+1/2012 
3W 5% 1C1 -IOK 112 
7W 5% 1 0-10K E12 

1.2 
25 
4 
7 

7 
9 

08 0.7 
08 07 
1 0.9 
2 13 
3 2 nett 
7 0 

7 6 
9 8 

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

Values: 
212 denotes series: 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 88, 82 and 
their decades. E24: as Ell plus 11, 13, 18, 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 raised values. (Ignore fractions flp on total coif. 
of resistor order). 

RIVLIN PRECISION 
RESISTORS 
0.1% to 001% tolerance. Prices and delivery 
details on request. Example -values up to 
100K, between £1 and £2 nett. 

TYGAN 38' x 27' 61.68;18' x 27' 88p. 
VYNAIR 98' x 25' 9SD 15' x 25' 60p 

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

SLIDE 
POTENTIOMETERS 

Robust construction, smooth silent action. 
In values from 4K7 to 1 megohm, linear or 
log, each 86p. Light grey escutchon, 10p. 
Knobs Sat, grip type In black/Red/Green/, 
Yellow/Blue/Lt. Grey/Dark Grey or White 
each 59. 

SIEMENS TTL 
INTEGRATED CIRCUITS 
FLH101 (7400) 209 FLJ121 (7473) 45p 
FLH201 (7401) 90p FLJ141 (7474) 45p 
FL11191 (7402) 20p FLJ151 (7475) 45p 
FLH291 (7403) 20p FLJ131 (7478) 45p 
FLH211 (7404) 26p FLH221 (7480) 88p 
FLH271 (7405) 269 FLH231 (7492) 875 
FLH381 (740A) 269 FL0241 (7489) 1.32 
FL11391 (7409) 25p FLH341 (7486) 33p 
F1.11111 (7410) 20p FLJ181 (7490) 809 
FLH351 (7413) 85D F14221 (7491 
FLH121 (7420) 20p ANI 1.28 
FLH131 (7430) 20p FLJ171 (7492) 85p 
F1,11141 (7440) 24p FLJ181 (7493) 80p 
FLL101 (7414) 1 22 PLJ231 (7494) 1.13 
FLH281 (7442) 1 18 F1.3191 (7495) 87p 
9'LH381 (7443) 1-45 FLJ281 (7498) 1.48 
FLH371 (7444) 1.45 FLJ301 (74100) 1.84 
FL11151 (7450) 209 FLJ281 (74104) 48p 
FLH181 (7451) 20p F1.3271 (74107) 68p 
FLH171 (7453) 209 FLK101 (74121) 48p 
FLH181 (7454) 20D FLJ201 (74190) 1140 
FLY701 (7466) 20D F1.3211 (74191) 180 
P1J101 (7470) 46p F2.3241 (74192) 1.74 
F1,3111 (7472) 829 FLJ251 (74193) 1-74 

BAXANDALL SPEAKER SIEMENS CAPACITORS 
As, designed by P. J. Baxandall and originally described in 
"Wirless World". Complete kit inc. epkr. equaliser and 
special cabinet kit (18' x 12' x 10') cut to aisle. 10 watt 
RMS/15 íl loading. Part cost of L 13.81 cary. and ins. in U.K. 60p Nett 

Speaker unit and equaliser kit post free nett 8481. 
Pack flat cabinet assembly (all cut to shape) natural 
teak finish ó8d10 nett. Part cost of earn in U.K. 60p. 

CARBON SKELETON PRE-SETS 
Small high quality, type PR linear only: 100 0, 220 0, 
4700, 1K, 2K2, 4K7, 10K, 22K, 47K, 100K, 220K. 
470K, IM, 2M2, 5M, 101,1 O. Vertical or horizontal 
mounting, 6p each. 

ZENER DIODES 5% full range E24 values: 400mW: 
2.7V to 36V, 149 each; 1W: 6.8V to 82V, 27p each; 
1.5W: 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, 61260 nett. Power 
supply kit, 6800 nett. Matching pre -amp kit, £8.80 nett. 
(Above prices for mono.) Stereo Kit. 2 power amps. pre - 

amp kit, power supply kit and snatched controls for 
building your own cabinet, 68840 nett. 

POLYCARBONATE-5% TOLERANCE 

250V. up to 01µF: 100V/01µF and above 
001; 0.012; 0015; 0018; 0022; 0027; 0013; 0.047; 
0086 each Sp. 
0069; 0.082; 0.1; 012; 015 each 4p. 
018; 022; each 6p. 
0.27;0.33;6p:0.39 7p:0.47 8p:0.56 10p; 0.6811p:11.4F 18p. 

RO ' u TORS (values In µF/V) 
.7/35; 10/25; 22/16; 47/10; 

O, su p 

}22/35; 
47/35;. 100/18; 100/2 2220/6; 220/10; 

.e 470/3 each Bp. 
/63; 100/35; 470/10 each 79. 

100/50; 220/35; each 9p: 100/63; 470/25; 100 each 10p. 
2270/95; 1000/16;300/3 14D 

0/ 1 4,7 1000/35/18 each p. 200 25-809. 
3; 00/36. 4her 1paceach 8 

'rentalto o her capacitors etc. see latest 1972 
Catalogue -luaus No. 6. 

NEWMARKET LINEAR I.Cs 
LIC 709C/14 Dual in line -84p 709C/5, TO5 39p 
LIC 741C/14 Dual in line ---40p 741C/15, TOD 92p 

CARBON TRACK 
POTENTIOMETERS 

long spindles. Double wipers for low nols. 
SINGLE GANG P.20 lin. 100 0 to 2ßM C1, 129; Single 
gang log, 4.7k lì to 2.2M 0, 12p; Dual gang linear 
4.7k Cl to 32M I2, 42p; Dual gang log, 4.7K Cl to 
2.2M0, 42p; Log/antilog, 10K, 22K. 47K, 1M(ì only 
48p, Dual antilog, 10K only, 489. Any type with 2A 
D.P. mains switch, Llp extra. 
Only decades of 10, 22 ez 47 available in ranges quoted. 
DUAL CONCENTRIC in any combination of P.20 
values as above, 60p; with switch, 72p, Knobs, pair 84p. 

DISCOUNTS 
10% on orders 66 to £16. 
15% on orders over 816. No discount on items marked 
Nett. Prices entices to alteration without notice. 

Q.E.D. High quality amplifier systems. Built to your 
personal specifications. Enquiries invited. Please quote 
P.W.8. 

ELECTROÚE 

1972 ELECTROVALUE 

CATALOGUE (NO.6) 
Now enlarged to 96 pages plue cover. More items, more 
information, more diagrams then ever. Poet tree in U.K. 
-1Op. 

POSTAGE AND PACKING 
FREE unless otherwise stated. Handling surcharge 
10p on mail orders under £2. 
Overseas( orders: cur. & Insurance charged at cost. 
U.B.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. 

P.W. 972) 28 ST. JUDES ROAD., ENGLEFIELD GREEN, EGHAM, SURREY, TW20 OHB 
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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C. HADLEY 
24, WOODHILL, 
HARLOW, ESSEX 
Add 5p P. k P. Price list B.A.E. 
No callers please. 

All our stocks are brand new with money back guarantee 

TRANSISTORS 
AC107 169 
AC126 lip 
AC127 
AC128 
AC176 
AC141K 
AC142K 209 
AD14 409 
AD150 449 
AD161 
AD162M 
AF114 
AF115 
AF116 
AF117 

AL102 69p 
AL103 499 
AU103 85D 

11111 9 
C30 

BC108-ess. 
B010>i".., 8p 
BC154 209 
BC188 lOp 
BC169 llp 
BC182L 8p 
BC183L 
BC1 
BC212L' 

C2 4L 

CAPACITORS 
MULLARD PO LYE 
250V 
0.15 

BD116 
BD121 
BD1S0 
BD181 
8E194 
BFY50 
BFY51 
B8Y95A 
ME0402 
ME0404 
31E4401 
ME4102 
31E6002 
31E6101 
2156102 

rMP8111 
MP8511 
MP8513 
OC41 

799 
601' 
46 
699 
15p 
15» 
129 
159 
189 
14 
109 
129 
14p 
14p 
159 
829 
84p 
469 
159 

°C14 1891 
0045 

2a 0071 lbi 

0072 129 
0081 189 
00810 189 
0083 209 
00170 249 
00200 269 
00201 
0025 
0028 
0029 869 
0035 269 
0036 86p 
TIP29A 489 
TIP30A 669 
TIP31A 589 
TIP32A 699 

TIP33A 959 
TIP34A 81-80 
2N697 189 
2Nn171 249 
2N1304 269 
2N1305 259 
2N26464M47p 
2Nß928 
2N3053 
2N3055 
2N3702 p 
2N3703 12p 
2203704 129 
2N3705 129 
2N3706 109 
2N3707 109 
2203708 
2N3709 
2N3710 

99 

109 

MINTRON DIGITAL INDICATOR 
TYPE 3015F Reads 0-9 and decimals 

(Data Sheet on request) 

ONLY £1.50 
for one month only 

2203711 106 1 16 OIL Socket 
40251 49p 
40636 656 

DIODES 
IN4001 4y 
IN4002 
1/34003.p 
IN4004 7p 
0A90 
0A91 
0A200 
0A202 
I844 
IN4149 
W O2 

Driven by 7447 
30p 
9Sp 

SUPER LOW 
PRICED LINEAR I.C'S 

301A To99 
301A OIL 
7090 To99 
709C DIL 
723C To99 
7230 DIL 
7410 To99 
7410 DIL 
741C 8p in DIL 

4p 7470 DIL 
22p 748C To99 

491) 

88» 

TER CAPACITORS C280 SERIES 
16µF,0022µF, 8p. 0.033µF, 0047µF, 0.668µF, 8.0 
047µF, 859.0.68µF, 11p.1.0µF,189.1.5µF, 2 

MU L POL'ESTER CAPACITORS C296 SERIES 
400V: 0001µF, 00015µF, 0.0022µF, 00033µF, 00047µF, 25p. 00008µF, 001µF, 0015µF, 
0.022µF, 0.033µF, 8p- 0.047µF, 0068µF, 01µF, 49. 0.15µF, 69. 0.22µF. 70p. 033µF, lip" 
047µF, 189. 
160V: 0-0lµF, 0.015µF, 0.022µF, 0.053µF, 0.047µF, 0068µF, 8D. 0.1µF 8511. 015µF, 469. 
022µF, 69. 0.33µF, 69. 0.47µF, 75p. 068µF, 11p- 10µF, 18p. 

ELECTROLYTIC CAPACITORS-MULLARD C426 SERIES 6p each 
(µF/V) 10/25, 20/2.6, 80/2.5, 160/2.5, 320/25, 500/2.5, 8/4, 32/4, 64/4. 125/4, 250/4, 400/4, 
04/6.4, 25/64, 60/6.4, 100/64, 200/6'4, 320/04, 4/10, 16/10, 32/10, 64/10, 125/10, 200/10, 
25/16, 10/16, 20/16, 40/16, 80/16, 125/16, 1.6/25, 64/25, 125/25, 25/25, 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. 

MULLARD C437 SERIES 
100/40, 160/25, 250/16, 400/10, 640/64, 800/4, 1000/2.5, 99. 100/64, 160/40, 250/25, 400/16, 
640/10, 1250/4, 1000/84, 5, 181). 180/64, 250/40, 400/2. 8, 2000/4, 1000/10, 
1600/6.4, 25 }'L 159 250/64, 400/40, 640/25, 3200/4, 00 1600/10, 2500/64, 

Miniature Fixed Ceramic ¡late 20p each. 
-nf7é ues from 1.11p1 to 10,000 pf. 

VOLUME CONTROLS 
Potentiometers 
Carbon track 500 0 to 2.2M (2 
Log or Linear 

ngles itval gang 
Any t lth D.P. awl 

RESISTORS 
} watt 5% carbon 1p each 
} watt 10% carbon 1p each 
range 2.7 n to 10 M O type TR5 
triple rated 9-l-}, tin oxide x2% 
range 10 R to 1 MCI. 89 each 

SLIDE SWITCH 
3138T 106 each 
BP Three Pad tigp 129 each 
MINIATUBtE NEON LAMPS 
240v or 110v 
CARBON E\BTON 
PRE-SETS 
Small high quality, type PR, linear only: 
1000, 2200, 470Cí, 1K, 2K2, 4K7, 
10K, 22K, 47K, 100K, 220K, 470K, 1M, 
2312, 417, 10M O. Vertical or horizontal 
mounting, 59 each. 

BARGAIN TTL'S 
29 

=8N7400 .-'0.16 =8317470 
=8N7401 0.15 =8207472 
=0N7402 0.16 =8317473 
=8N7403 0-15 =8N7474 
=0N7404 0.15 =8517475 
=13N7405 0.16 =8N7476 
=8N7407 0.18 =8N7480 
=8N7408 018 =ßN7481 
=8207409 0.18 =8N7482 0.97 
=13317410 0-15 =8N7483 1.10 
=8207413 029 =8N7486 0.82 
=8N7416 045 =8N7490 0.87 
=9N7417 0.48 =8N7491AN 0.87 

8207420 0-15 =8N7492 0.87 
-8207430 015 =8207493 0.67 
=8N7440 015 =8207494 0-77 
=8207441 0-67 =8N7495 077 
=8207442 0.67 =8317496 0.77 
=ßN7443 1.96 =0N74100 1-75 
=8N7444 1.96 =82074104 0.97 
=8/07445 1-96 =62074105 0.97 
=8207446 0.97 =82074107 0.40 - 0N7447 0.97 =132074110 0.55 
=0N7448 0.97 =92074111 165 
=8207450 0.15 =1 1.00 
=ßN7461 =820740207411918 1.85 

=8N745ß 
0160.16 

=ßN74121 87 
4141 67 

=8207464 016 ==8208N774145 160 
=0N7460 0.15 =0N74150 1.80 

Be 
0-29 
0-29 
0-87 
0-87 
0-47 
0-48 
067 
0-97 

AC127 $,C1Aó. ÁD161, AD162 
1-9 1 M/p 
30 plue p 1-9 
100 plus 9» 10 plue 

68p 

2203055 
- ' BC107-B0108 

U.N. y 
9 

BC109 
8p 

Pack of 10-99 
plus 459 each. 2202 bß0 

ed 
100 Plue 69 

tested BC 182L:-3.4 
1-9 
10 plus Unmarked bat fully 

tested 
2203055 

1-9 
10 plue 

TBA800 
watt AF power 
P. 61.40 each 

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 Corms; 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 44" x 34" x 2" 
Complete assembly and wiring manual 25p, 
refundable on purchase of kit. 
Price : Standard kit .. LI -25 pont free 

De -luxe - LB -75 post tree 
Trade enquiries Invited. Mail order only. 

State pos. or neg. earth when ordering. 

DABAR 
ELECTRONIC 

PRODUCTS 
98a, LICHFIELD STREET, 

WALSALL, STAFFS. WS1 lUZ 
Tel. Walsall 34365 

RADIO BARGAINS 
rl -Ila 

c ,. 
Grundig Mariner TR865 
Grundig Solo Boy 
Grundig Music Boy 
Grundig TR600 
Grundig Elite Boy 210 
Grundig Elite Boy 500 
Grundig Melody Boy 500 £26 
Grundig Melody Boy 1000E £41 50 
Grundig Satellit 1000 ---- £125 00 
Grundig Ocean Boy 3005 £62 
Grundig Yacht Boy `.-£34 50 
Grundig RF430 £2650 
Koyo KTR1661 8w.b. £40.25 
Koyo KTR 1663 or 1664 8w.b. £47.50 
Koyo KTR1770 11 w.b. £66 
Aiwa AR158 £31 00 
Toshiba IC70 £16 50 
Aiwa AR158 6w.b. (inc. air) £31.00 
Hitachi WH1160 with D.F. £22.50 
ITT/KB Golf £26.50 
ITT/KB Touring Int. Marine £45.00 

FREE 

£35 00 
£16 
£26 00 
£28 50 
£29 00 
£26 

With each set "Guide 
to Broadcasting 
Stations" (160 pages) 

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

Cheshire, SK9 1HF 

4-S A ION I TERCOM 
- -i 

,U:' 69 r.v .; ; '/ I .u- 
£7.25 

Buhe your communica- 
tion problems with this 

4 -Station Transistor Intercom system (1 master and 
8 Bubo, in de -luxe plastic cabinets for desk or wall 
mounting. Call/talk/listen from Master to Subs and 
Bee to Muter. Ideally suitable for Business, Btu- 
gery, School., Hospital, Office and Home. Operates 
on one 9V battery. On/off switch. Volume control. 
Complete with 3 correcting wire. each 6Oft. and 
other accessories. P. a P. 80.40. 

MAINS INTERCOM 
No batterlea--n0 wires. Jut plug in the main» 
for instant two-way, loud and clear communication. 
On off switch and volume control. Price 312.40 
P a F. 80.55 

INTERCOM/BABYALARM 

OUR 
PRICE 
ONLY 

£3.35 
Burrs as 4-8ta un n ercom for two-way [natant 
communication. Ideal as Baby Alarm and Door 
Phone. Complete with 66ft. connect ing wire. 
flattery 14p. P. h P. 8013. 

Tr,rris Tf.FGHOM1F Who! ,'F/Fn' 

£2.99 
Why not boost 
buaineaa effi- 

ciency with this incredible De -luxe Telephone Ampli- 
fier. Take down long telephone messages or converse 
without holding the handset. A useful office aid. On/ 
off switch. Volume Control. Battery 14p. extra. 
P. R P. 22p. Pull price refunded if not satisfied in 
7 days. 

WEST LONDON DIRECT SUPPLIES (PW.8) 
169 KENSINGTON HIGH STREET, LONDON, W-8. 
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RADIO 0 
INSTALLATIOA 
PART 2 

THE main source of engine interference is, as we 
have said before, the distributor. Suppression is 
achieved by inserting resistance in the central 

high-tension lead from the coil. Modern British cars 
already have this fitted, often it takes the form of a 
resistive carbon brush for the rotor contact. No 
additional suppression should be fitted. In the case 
of older cars, and some of foreign manufacture, a 
suppressor should be fitted as a routine job when 
installing the car radio. A value of 10kí1 is suitable 
which can be of the screw -in or cut -lead type, 
whichever is the most convenient. 

The coil 
The next point to consider is the ignition coil. This 

can generate interference which can be suppressed 
by fitting a 2µF capacitor. This should be of the 
metal -cased type, the case being secured to the car 
bodywork as near to the coil as possible. The 
capacitor lead, which must be kept as short as 
possible, must be connected to the low-tension lead 
coming from the ignition switch. 

One type of capacitor -suppressor which is specially 
suited for this application, is the co -axial type. This 
is similar to the lead -through capacitors often found 
in television tuner -units. The metal case is clamped 
to the car bodywork, or better still the metal case 
of the coil, one connection is taken to the ignition 
switch -lead and the other to the coil. Thus the low- 
tension supply to the coil passes through the capaci- 
tor casing which thereby forms an effective barrier 
to interference pulses. The two capacitor leads must 
be kept as far apart as possible to prevent any 
inductive coupling to bypass the capacitor. 

Dynamo suppression 
Next, comes the dynamo. Again, interference can 

arise from this component, and a metal -cased 
ordinary or co -axial capacitor suppressor of 0.5µF 
should be used. What has been said about earthing 
the case and keeping leads short applies here too. 
Two leads come from the dynamo, one is the field - 
coil connection and the other is the output lead. On 
no account should the suppressor be connected to 
the field terminal as actual damage could result. 
One method of identification as to which is which, is 
that the field coils carry much less current than the 
output lead from the armature and so is wired with 
much thinner wire. The suppressor then, must be 
wired to the thick -wire connection. 

VIVIAN CAPEL 

We have described the three suppression points 
which should be attended to as a matter of routine 
on every car -radio installation. In most cases it will 
be found that interference is down to a very low 
level and the installation can be considered success- 
fully completed. There are though the stubborn 
cases, and we will now see what can be done to 
silence these. 

Stubborn cases 
It may be that you are fitting a radio in a second- 

hand car that previously had a radio which was 
removed by the previous owner. Do not assume that 
the three points we have described were properly 
suppressed, check each one. Some garage mechanics 
have a habit of disconnecting or removing suppres- 
sors when looking for faults. In most cases the aerial 
will have been left on the car and of course this 
will be used in the new installation. As the majority 
of faults are attributable to the aerial, always check 
it in case of persistent interference. Check that the 
circuit from the aerial -rod to the radio -plug is con- 
tinuous with a meter or other type of circuit tester. 
Check that the screening goes all the way and that 
there is no break or badly made join. Check that 
there is no leakage between the aerial and screen, 
and that the screen is a dead short to the bodywork. 

Ignition 
switch 2pF 

0.5pF 

D 
Dynamo 

F 

Fig. 2: Three routine suppression points for all radio installations. 

Check that the part of the body that the aerial is 
mounted on and therefore the part that the screen 
is earthed to, is in fact in good electrical contact with 
the main bodywork. Sometimes new wings are fitted 
that are primed with undercoat before being bolted 
into place, and therefore make poor electrical 
contact. Lastly, check that all sections of a telescopic 
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aerial are in good contact with each other. Oxidiza- 
tion sometimes prevents this and the bottom section 
is 'on its own' with poor, if any, contact with those 
above it, thus resulting in a short aerial length, 
poor signal pickup and degraded signal/noise ratio. 

If interference persists we must look elsewhere for 
the trouble. Cases have been known where after the 
most careful and extensive suppression the trouble 
has remained, and the cause has been traced to a 

burnt and pitted rotor -arm. It is worth replacing it if 
in doubt. Similarly the high-tension terminals in the 
rotor head may be worth checking and cleaning up. 

If all is in order here, the plug leads may be 
radiating. A set of 5kft resistive suppressors can be 
fitted, one in each plug lead, as near to the distributor 
as possible. It may even need a second set wired close 
to the plugs. Some makers use resistance wire for the 
plug leads and if this is the case (as can be checked 
with the meter) no further resistance will be of much 
help. Actually these resistive leads are better than 
wired -in suppressors, because the resistance is dis- 
tributed along the complete length. Special h.f. filters 
may prove the answer. 

It is assumed that the plugs themselves are in good 
condition, and of course these should be replaced at 
the stipulated intervals in the interests of petrol 
economy and engine performance. Old and worn 
plugs can cause interference, so if yours are due for 
a change, try a new set before getting too involved in 
suppression methods. 

Other interference 
Any interference that yet remains will very likely 

be due to causes other than the high-tension ignition 
circuit, if all the measures here described have been 
taken. 

This can be ascertained by revving up the engine 
and then switching off the ignition. Any interference 
arising from the ignition circuits whether low or high- 
tension will immediately cease. Any noise that con- 
tinues as the engine slows down and stops must there- 
fore be due to the dynamo or voltage -regulator. If it 
is still the ignition circuit that is giving the trouble, 
about the only thing left is inductive coupling be- 
tween the 1.t. ignition circuit and radio leads. One 
possibility that has been known, is coupling between 
the car wiring to the ignition -switch and the radio 
loudspeaker leads. Moving the latter may improve 
things, but in stubborn cases it sometimes pays to 
rewire the speaker with screened -cable. Some radios 
already have screened loudspeaker wire fitted by the 
makers, but of ten the screening is earthed to some 
point inside the metal case of the radio. Thus if any 
r.f. interference pulses are picked up by the screen 
they will be conducted inside the radio, and possibly 
affect the r.f. circuits. A worthwhile move is to dis- 
connect the internal earth and to earth the screening 
to some external point on the case. 

If in fact, the engine rev test eliminates the igni- 
tion circuits, we can absolve the dynamo if it is 
properly suppressed as we have described. This leaves 
the voltage regulator. It is usually easy to tell if 
interference is coming from this source because the 
sound has quite a distinctive character. It has what 
can best be described as a chattering sound, and it 
seems to affect the long -waves more than the medium 
waves. 

Suppression will usually be effected by the connec- 

5k or HF 
filters 

(b) 

2HF 

(a) 

0.5jF 

Non -capacitive 
filter 

(c) 

G0) 

Fig. 3: All possible suppression points. Rarely necessary except in 
stubborn cases or FM radios. 

tion of a 2µF capacitor to the regulator terminal that 
goes to the battery. Do not connect it to the one that 
goes to the dynamo field coil. 

If the main engine interference has been sup- 
pressed, as indeed it should be after the measures 
we have described, there may be a residual noise, 
especially with installations that have the aerial 
mounted at the front of the car. We have seen that 
this is more probable than those with rear mounted 
aerials, but in some cases the level may be higher 
than it should be. One possible reason for this is that 
the bonnet is not earthed electrically to the rest of 
the car. Thus its shielding effect is poor and the 
aerial is exposed to direct radiation from the engine. 
A couple of jumpers of copper braiding should be 
connected across the hinges to provide a low -resist- 
ance earth -path. 

There are other causes of radio interference be- 
sides the engine and its necessary subsidiaries. A 
common one is the ticking of the electric -clock and 
the whine of windscreen -wipers. Fortunately, the 
cause is self-evident, and all that needs to be done is 
to fit a suppressor to the offending item. A metal - 
cased 0.5µF should suffice as long as it is fitted as 
close to the accessory as possible with the shortest 
leads to it and to earth. 

There is one final source of interference which has 
nothing to do with the car's electrical system, and this 
is static. It is easily identified because it is not present 
when the car is stationary, even tHough the engine is 
running, and it is present when the car is coasting with 
the engine switched off. 

Although thus easy to recognise, it is not so easy to 
find the precise cause and effect a cure. It is 
generated by some part that is in poor electrical 
contact with the rest of the bodywork, and the prob- 
lem is to find out which one. A common cause is the 
tyres; friction builds up an appreciable charge which 
then leaks through various paths producing the 
interference. 

One possible cure, is the dangling -chain which a 
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BSR LATEST SUPERSLIM 
STEREO AND MONO +wJ 
Tlays 1º. 10 or 7 records.Auto 

or Manual. A high 
4usllty unit backed by BSRvi \.2.,, 

reliability with 1º months' 4. 
guarantee. AC 200/250,. 
Size 18; x 1111n. 
Above motor board 31in.below 

motor 2iin. p with STEREO andrd MONO XTAL £8.75 Post 26p. 
MONO -COMPATIBLE £7.75 post 25D. Plays all records 

RCS DE -LUXE 8 WATT AMPLIFIER. Ready made 
tested. Printed circuit. Pentode valve EL84. 3 watts 
output. Tone and volume controlo. Metal rectifier. Com- 
plete with two knobs and high performance 
loudspeaker. Response 50-12,000 cps. £4Foot Sensitivity 300n,V. 25p 

R.C.S. PORTABLE PLAYER CABINET 
Redly smart appearance with space for R.C.S. Amplifier. 
and moat modern autochangers. Size 18 x 16 x Bin. 
Metal fitting.. Carrying handle. f4 Post 
Popular colours. Two-tone resins covered. 26P. 

GARRARD SINGLE PLAYER 
TA MKII 
4 speeds. Plays all¡//i.ti- A fin-,,. 
sizes of records. 4 s j IIlpe 
pole heavy duty 
motor. 9in. steel 

...". turntable. Plug in bead 
complete with stereo/mono 
cartridge. Adjustable stylus pressure. Autostop. Brown 
and Cream finial, AC mains 110/240V. Bare plate size 
12in. x Sin. Operating area 141n. x 1211n. Above motor 
board 31n, below motor board 2iín. £ 10 Post Ideal for Home Hi-Fi or Discotheque. Free 

GARRARD AUTOCHANGERS with Sonotone Cartridges 
Stereo Diamond and Mono Sapphire. Model 1025 210. 
Model 8600 Stereo and Mono Autochanger £14. Post 2óp. 

BSR JUNIOR SINGLE PLAYER f4.ó0 Turntable, 4 -speed motor and separate pick-up 

HI-FI PICK-UP CARTRIDGES. Diamond LP/Stereo 
Stereo/Mono PTA 52.60; GP94 £2.50; GP83 £2 00; 
Sapphire Mono GP91 5150; Power -point LP/78. 60p. 

ND E'M'I' ET RWOOFERA KIT 
£5.75 Post 25P 

Comprising a One example of a Woofer 
101 x Olin. with a masdve Ceramic 
Magnet, 44os, Gauss 18,000 lines. 
Aluminium Cone centre to improve 
middle and top response. Alno the E.M.I. 
Tweeter liin. square has a special light- 
weight paper cone and magnet fins 
10,000 lines. Filter condenser supplied. 
Impedance Standard 8 ohms 
Maximum Power 12 watts 
Useful Response.... 85 to 18,000 cps 
Bue Resonance 46 cps 
SUITABLE ENCLOSURE 20 x 13 x9in, 29 POS p 

WEYRAD P50 -TRANSISTOR COILS 
RA2W Ferrite Aerial.. 72p Spare Cores Sp 
Osc. P60/1AC 88p Driver Trans. LFDT4 . 68p 
I.F. P60/2CC 470 Ws Pop Printed Circuit, PCAl . 68p 
8rd I.F. P50/3CC 369 J.B. Tuning Gang 65p 
P61/1 or P51/2 88p Weyrad Booklet 109 
P50/8V 88p OPTI 58p 
Mallard Ferrite Rod 8 x lin. 20p, 6 x tin. 20p. 

VOLUME CONTROLS 
Long spindles. Midget Sise 
6 K. ohms lo 2 Meg. LOO or 
LIN. LIS 15p. D.P. 26p. 
STEREO LIS 55p. D.P. 75p. 
Edge 5K. B.P. Transistor 25p 

80ohm Coax 4p. rd. 
BRITISH AERIALITE 
AERAXIAL-AIR SPACED 
40 yd. 2140; 80 yd. £2. 
FRINGE LOW LOSSI OP yd. 
Ideal 626 and colour. 

8in ELAC 
HI-FI SPEAKERS 
Dual cone plasticised roll 
surround. Large ceramic mag- 
net. 50-16,000 cps. Bus 
resonance 55 
cps. 8 ohm im- 
pedance. 10 
watts music 
power. £4.80 
BLANK ALUMINIUM CHASSIS 18 s.w.g. tin. sides. 7 x 4in. 
45p; 9 o lin. 60p: 11 x lin. 70p; 13 x 9in. 90p; 14 x llto. 
96p; 15 x 14in. 99p; 11 x lin. 50p; 18 x loin. £1 
ALUMINIUM PANELS 18 s.w.g. 8 x 41u. 9p; 8 x OM. 15p; 
14 x Sin. 18p; 10 x 7in. 19p; 12 X Sin. 20p; 12 x 8in. 28p; 
16 x bin. 28p; 14 x 9in. 34p; 12 x 12ín. 40p;18 x loin 50p. 

11 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. 8 -way 25p. 
TOGGLE SWITCHES, sp. 14p; dp. 18p; dp. dt. 23p. 

"THE INSTANT" BULK TAPE 
ERASER & HEAD DEMAGNETISER 

Leaa/9 OS.A E a 35 1spt 

HI-FI STOCKISTS RETURN OF POST DESPATCH 

R.C.S. STABILISED POWER PACK KITS 
All parts and Instructions with Zener Diode, Printed Circuit, 
Bridge Rectifiers and Double Wound Mains Tranidormer 
input 200/240v. AC. Output voltages available 6 or 9 or 
12 or 16 or 18 or 20v. DC at 100mA or leu. 
?LEASE STATE VOLTAGE REQUIRED. a POST 
Details B.A.E. She 81 x 1; x 11ío. FREE 

GENERAL PURPOSE TRANSISTOR 
PRE - AMPLIFIER BRITISH MADE 

Ideal for Mike, Tape, P.U., Guitar. Cao be used with 
Battery 9-12v or H.T. line 200-800v D.C. operation. 
Sise 11- s 11' n 1'. Response 25 c.o.s. to 26 Kc/s. 26db gain. 
For use with valve or trandstor equipment. 90 Post 
Full instructions supplied. Details S.A.E. P 10p 

NEW TUBULAR ELECTROLYTICS 
2/350V .. 14p 
4/350V .. 14p 
81456V .. 149 
16/460V 
82/450V 80p 
25/25V 
60/50V . lop 
100/26V lop 

250/25V .. 14p 
500/26V .. 20p 
1000/25V.. 
1000/60V 
8+8/460V n 
8+16/450V 20p 
16+16/460V 26p 
32+ 82/3150V 26p 

CAN TYPES 
60+50/850V .. 85p 
60+100/050V.. 68P 
32+82/250V .. 18p 
82+82/460V .. 83p 
850+60/825V 50p 
82+88+82/850V 48p 
100+60+ 60/360V45p 

LOW VOLTAGE ELECTROLYTICS 
1, 2, 4, 5, 8, 18. 25. 80, 60, 1110, 200mF. 15V. 109. 
600mF. 12V. 1Sp ; 25V. 209 ; 10V. 80p. 
1000mF. 12V. 17p ; 25V. 85p ; 80V. 47p ; 100V. 70p. 
2000mF. 6V. 26p ; ó0V. 57P. 
2600m?. 60V. 629 ; mF. V. 47p ; 50V. 
6000m?. SV. 26p; 12 . 75p; 38V. 86p; 

CERAMIC 1pF to 0 01 mIOp Silver Mica 
PAPER 850V-01 4p, 0 6 lap; lmF 15p; 2mF 160V 
500V-0001 to 0.05 4p; 0.1 Sp; 0.25 89; 017 25p. 
SILVER MICA. Close tolerance I% 2 2-SOOpp 8p; 600-2 200 
pF 1011; 2.700-I.600pF 80P; 6.000pF-0.01, mid 80p; each. 
TWIN GANG. "0-0" 208pF+ 176PF, 65p; Slow motion drive 
885+885 with 25 + 25pF, 50p 600pF slow motion, standard 
45p; small 3 -gang 500pF 21- 
SHORT WAVE. SINGLE. 0pF Sop;.' 6pF 56p: 60pF 66p. 
NEON PANEL INDICATO:. /DC Red or Amber 20p, 
RESISTORS, 1 w.. 1 w., 20% 1p; 2 w. 5p 10 ohms meg 
HIGH STABILITY. ; w. 2% 10 ohms to 1 meg., Op 
Ditto 5% Preferred values 10 ohms to 10 meg., 
WIRE -WOUND RESISTORS 6 watt, 10 watt, 15 w 
10 ohms to 100K, 10p each; 21 watt, 1 ohm to 8.2 ohm/ oJ 

DECCA DECCADEC GARRARD 
MOTOR UNIT MKII 
Single play Stereo 
Mono Denim 
transcription 
head and arm 
Four speeds. 
10;in. turntable. 
Anti -rumble filter 
Bias compensa- 
tion. 
Laboratorymotor. 

SPECIAL £18.50 
PRICE 

Post 
25p 

METAL PLINTH & PLASTIC COVER 
Cut out ready for Garrard or 

£5,150 B.S.R. Will play with cover In Vw 
position. Latest desi9 n. 
Covered le black leatherette. 
Antimagnetic. 125 x 145 x 7}in. Post 25p 
ALSO AVAILABLE IN SOLID NATURAL MAHOGANY 

WAX POLISHED FINISH AT SAME PRICE 

MAINS TRANSFORMERS A LLp ,ST ch 
260.0-250 80 mA. 6 3 v. 4 amp. 21.60 
250-0-250 80 mA. 6 3 v. 9 6 a. 8 8 v. 1 a. or 6 v. 2 a 22.50 
850-0-350 80 mA. 6 3 0.3 5 a. 8.8 v. 1 . or 6 v. 2 a 28.00 
800-0-300 v. 120 mA., 6 3 v. 4 a. C.T.; 6.3 v. 2 a 28.25 
MINIATURE 200 v. 20mA., 8 3 v. l a. 2; x 24 x 2lva. 75p 
MIDGET 220 v. 45 mA., 6 3 y. 2 a. 22x21 x2in. 
MINI -MAINS 20v, 100mA. lb x It x 11in 60p 
HEATER TRANS. 6 3v. 3 a. 
Ditto tapped sec. 1.4 , 2, 3, 4. 6, 8 3 v. 14 amp 80p 
GENERAL PURPOSE LOW VOLTAGE. Tapped Outputs 
at2 amp.3, 4, 5, 6, 8, 9, 10, 12, 15, 18. 24 and 80 v. 
1 amp., 6, 8, 10, 12, 16, 18, 20, 24, 80, 86, 40, 48, 60 
2 amp. 6, 8, 10, 12. 18, 18, 20, 24, 30, 36, 40, 48, 80. 
5 amp. 6, 8, 10, 12, 15 18, 20, 24. 30, 36, 40, 48,60.1876 
AUTO TRANSFORMERS 115y. to 230v. or 280v. to 118v. 
160w. 22.26; 500w. 2825; 780w. 210; 1000w. 214. 
CHARGER TRANSFORMERS. Input 200/260v. 
for 8 or 12v., 11 amp., 2160; 2 amp 21.80; 4 amp. 22.50. 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 
6 or 12e. outputs, 1; amp. 40D; 2 amp. 55p: 4 amp- 85p 
LUCAS 2D8500 Bridge 70V 6 amp £1. 

E.M I. 13 x 8in. 
LOUDSPEAKERS 
With twin tweeters 
anddcrossover.10w crossover. 10 watt. 
State 3 or 8 or 15 ohm. 
(As illustrated) Poet 15p 

With flared tweeter cone and ceramic 
magnet. 10 watts. 
Bau res. 45-60 cp.. 
Flux 10,000 gauze. 
State 3 or 8 or 16 ohm. P0,1 

1169 
Teak Cabinet Sine 16 x 10 x 9ío. Post 260 £+ 

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE ROAD CROYDON 
Open 9-6 p.m. ( Wednesdays 9-1 p.m., Saturdays 9-5 p.m.) Radio Books & Component Li9ts Sp. Written guarantee. (Export: Remit cash and extra postage.) Buses 50, 68, 159 Rail Selhurst. Tel. 01-684-1665 

£2.75 

ALL MODELS "BAKER SPEAKERS" IN STOCK 
Ht Pi Enclosure Manual containing 20 plans, crossover 
data and cubic tables. 42p. Post Free 

BAKER I2Ine MAJOR f9 
1 30-14.600 c.p.a., 121n. 

double cone, woofer and 
tweeter cone together 

, r*" with a BAKER ceramic 
magnet auembly haying 
a flux density of 14,000 
gauze and a total Sus of 
146.000 Manwellg. Bau 

-^ resonance 40 e.p.e. Rated 
80 watts. Voice collie 
8 or or 16 ohms. Post 

4' Module kit. 80. 17,000 egg. 
with tweeter, crossover, 
bane and £11.50 Instructions. 

BAKER "BIG -SOUND" SPEAKERS 
'Group 25' 'Group 35' ' Group 50' 
12 inch E7 12 inch £9 15 inch 19 25 watt 86 watt 60 watt 
8 or8ur15 ohm 3 o Bor 16 oh m. 8orl5 ohm 
TEAK HI-FI SPEAKER CABINETS. Fluted wood front 
For 121n. or loin. dia. speaker 20 x 11 x Bin. 29. Post 25p 
For 13 x Bin. or 810. speaker 16 x 10 x 9in. 65. Pod 25p 
For 10 x bin. or Bin. speaker 16X80 bin. £4. Post 26p 
LOUDSPEAKER CABINET WADDING 181n. wide. 2óD ft. 

GOODMANS 6+ in. HI-FI WOOFER 
8 ohm, 10 watt. Large ceramic magnet. 
Special Cambric cone surround. Frequency 
response 80-12,000 cps. Ideal P.A. Columns, 
Hi -Fl Enclosures Systems, etc. £4 

ELAC CONE TWEETER 
The moving coil diaphragm gives a good 
radiation pattern to the higher lrequenciee 
and a smooth extension of total response 
from 1,000 cps to 18.000 cps. She 34 x 
81 x tin. deep. Rating 10 watts. 8 ohm 
or 15 ohm models. £ I.90 Pout lop. 

SPEAKER COVERING MATERIALS. Samples Large S.A.E. 
Horn Tweeter' 2-16kc/s, 10W 8 ohm or 16 ohm 21.50. 
De Luxe Horn Tweeters 2-18 Kc/a, 15W, 16 ohm 13. 
TWO-WAY 3000cpa CROSSOVERS 3 or 8 or 16 ohm 96p, 
SPECIAL OFFER! 80 ohm 21in.; 21in.; 35 ohm, 21n.; Sis 
25 ohm, 24in. dia.; Sin dia.; 6 x 4in.; 8 x 510. f I EACH 
15 ohm, 81io. dia.; 6 x 4ín.; 7 x 4in.; - TYPE 
8 ohm. 21in. Sin. 5 x Sin. 
LOUDSPEAKERS P.M. 8 OHMS. 7 x 4in. 21.25; 6;in. 21 50; 
8 x bin. 21.80; 8 x º4in. 01.608 in. 2175; 10 x 61n. 21.00. 
RICHARD ALLAN TWIN CONE LOUDSPEAKERS. 

dia. 4 watt; loin. dia. 6 watt; 18ín. die. 6 watt 
8 -. - - ch. Poet 1SP. 

VAL'' OUTPUT ; NS. 
-: TIO, ., : and 15 ohms 80p. 

BAKER 100 WA 
ALL PURPOSE 
TRANSISTOR 
AMPLIFIER 
4 inputs speech and 
music. Mixing facilities. 
Response 10-30,000 cps. Matches 
all loudspeakers. A.C. 200/250V. 
Separate Treble and Bus controls. 
Guaranteed. Details B.A.E. 

50:1 25P. 

£39 Post 
nee 

BARGAIN AM TUNER. Medium Wave. £4.50 Transistor Superhet. Ferrite aerial. 9 volt. 
BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER 
Add musical highlight» and sound effects to recording.. 
Will mis Microphone, records, tape and tuner £3.50 with separate controls into single output. S volt. 
STEREO VERSION OF ABOVE 24.60. 

BARGAIN FM TUNER 88-108 Mcls Sin Transistor. 9 volt 
Printed Circuit. Calibrated slide dial tuning. £ 12,50 
Walnut Cabinet. Sise 7 x 5 x 4inch 

p p BARGAIN FM TUNER as above leu cabinet £8.85 
BARGAIN 3 WATT AMPLIFIER. 4 Transistor £.7.50 Push -Pull Ready built with volume control. 9v. 

COAXIAL PLUG Sp. PANEL SOCKETS Op. LINE 18p 
OUTLET BOXES. SURFACE OR FLUSH 25p. 
BALANCED TWIN FEEDERS 5p yd. 80 ohms or 300 ohms 
JACK SOCKET Std. open -circuit 149, closed circuit 28p, 
Chrome Lead Socket 45p. Phono Plugs 6p. Phono Socket 6p. 
JACK PLUGS Std. Chrome 15p; 8 5mm Chrome 14p. DIN 
SOCKETS Chassis 3 -pin 10p; 6 -pin 10p. DIN SOCKETS Lead 
3 -pin 18p; 6 -pin 25p. DIN PLUGS 3 -pin 18p; 5 -Pin º5P. 
VALVE HOLDERS. Sp; CERAMIC 8p; CANS Sp. 

E.M.I. TAPE MOTORSpost 15P. 
120v. or 240v. AC. 1,200 r.p.m. 4 pole 
185mA. Spindle 0187 x 0.75in. 4'1,25 I Size 31 x 24 x 211n. (Illu.trated). 
BALFOUR GRAM MOTORS 
120v. or 240v. A.C. 1,200 r.p.m. 4 pole 

24 x' 2 
Spindle 

1n. 
x 3120. Sine 

Post 15p 8óp 
MINIMUM POST AND PACKING 1So CUSTOMERS FREE CAR PARK CALLERS WELCOME 
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Post coupon 
NOW for... 

FREE 
leaflets 

All prices In pounds and new pence 

VALVES 
1A7GT 45 
10P81 97.00 
1D6 50 
186 60 
IN6GT 0 
IRS 40 
184 80 
I86 80 
I14 80 
8A4 40 
3Q4 60 
3Q6 0 
884 86 
8V4 48 
5R4C1Y 76 
61140 86 
151,413 45 
61301 40 
5Z40 40 
6/30L2 80 
647 76 

6BA6 26 
BBE6 30 
68110 76 
61336 60 
6BQ7A 45 
6BR7 0 
6BR8 70 
61387 41.0 
6BW6 86 
6BW7 80 
6C4 88 
6060 86 
606 86 

5 
60860 

/1 0 
6CW4 05 
OM 86 
8E6 0 
6061 70 
11F8(1 0 
SFOG 86 
SF80 60 
6F11 40 
8E13 45 

636 
637M 
6370 
8370T 
6K60T 
6117M 
6K70 
6K7GT 
OKBM 
6118(1 
SK8GT 
61126 
SLOG 

6Q781 
6Q70T 
68A7M 
68C7M 
6807M 
68137M 
68370T 
68K70T 
6817G1 
6B617(IT 

80 
46 
80 
45 
60 
86 
85 
86 
60 
40 
60 
75 
60 

40 
48 
40 
76 
40 
40 
80 
40 
86 
86 

7C6 11.18 
7C6 76 
706 0 
7117 60 
7R7 75 
787 /2/6 
7Y4 86 
9BW6 0 
10C2 68 
101'1 76 
10F3 90 
101,0 0 
101'18 60 

85 
10P131 00 
11E3 34.00 
12AT6 30 
12AT7 86 
12AU6 85 
12A177 80 
12AX7 80 
12BA6 40 
1211108 40 
1208UT 85 

128R7 40 
14117 60 
194Q6 0 
20111 60 
20F2 70 
20L1 1140 
20P4 4140 
20P6 41.80 
26A6 86 
26L60T 60 
2816 04 
25E4 80 
26Z60T 66 
25Z6 06 
3001 0 
30015 80 
30017 90 
80018 80 
30066 86 
30FL1 76 
9006L12 81.0 
30FL14 86 
301,15 86 
30117 80 

37 40 
42 60 
60B6 0 
6006 60 
60CD80/1.20 
60L801 66 
76 60 
78 46 
80 55 
86A2 60 
160112 00 
16004 00 
801 00 
87 50 
8131782113.76 
866A 75 
964 60 
1626 56 
4022Aß860 
6768 70 
7193 30 
7476 60 
A61 48 
ATP4 45 

DA F91 80 
DAF96 46 
DCC90 4155 
DF33 66 
DF70 45 
DF91 80 
DF92 80 
DF96 45 
DH9.9127.0 
D1177 85 
DK82 46 
DK91 40 
01192 66 
0/196 60 
DL68 41.86 
0L92 86 
DL93 40 
DL94 48 
DL96 60 
03.98 45 
DM70 46 
DIOS 38 
DY87 88 
R66CC 66 

EBL31 /130 
EC90 88 
ECM 86 
ECC82 80 
ECC83 80 
ECC84 80 
ECC86 40 
ECC88 40 
ECRU 68 
E0H36 11.0 
ECH42 75 
EC/181 0 
EC1183 45 
ECL80 45 
ECL82 85 
ECL83 70 
ECL86 40 
ECLL800 

91.65 
EF9 76 
EF37A 41.80 
F,F39 60 
E0641 66 
BP50 25 

EL41 60 
F,L42 86 
EL84 86 
EL96 85 
ELL80 11.00 
EM80 46 
EMIR 0 
EM84 35 
EY51 40 
EY86 40 
KM 40 
EZ40 60 
EZ41 50 
EZ8 27 
EZ81 29 
01601 80 
0230 40 
0Z32 48 
0784 50 
118309 4130 
KT36 41.00 
KT81 /1.86 
KT66 4205 
KIM 41.76 
K'r61171'b) 

N108 /140 
0A2 U 
0C3 88 
OZ4 40 
PC86 0 
PC88 0 
PC97 50 
PCC84 40 
PCC89 50 
PCC189 55 
P00680 30 
PCF82 35 
PCF84 60 
PCF86 60 
PCF801 50 
PCF802 50 
PCF805 80 
PCF806 70 
PCF808 86 
PCL82 86 
PCL83 66 
PCL84 46 
PCL85 40 
l'C1.66 46 
l'tro0o 5130 

PL806 90 
PI.609 /1.10 
PL802 96 
P14 /9.0 
PX26 /2.60 
PY38 58 
PY81 80 
PY82 85 
PY88 88 
P1600 81.0 
PY800 40 
PY801 60 
RI 75 
R19 60 
8130 01.76 
8P4 60 
8P41 60 
0P81 75 
8TV280/80 

1130 
81126 51.00 
8172160 75 
T41 11.0 
TDD4 80 
trio 76 

UABC80 40 
UAF42 55 
UBC41 50 
UBC81 40 
UBF80 40 
UBF89 35 
UCC84 43 
UCC88 40 
UCF80 55 
UCH42 70 
UCH81 40 
UCL82 35 
UCL83 60 
UF41 80 
UF89 40 
03.41 85 
111.84 40 
UM80 30 
1706 1175 
UU7 91.75 
UU8 11.75 
UU9 50 
10721 50 
UY41 48 
fIYeO 40 

8A80 40 6F14 70 ORQ7UT 40 12111 12.20 3nP4 £1.12 ATI'0 60 
80 

EÁ00 20 
RAnC60 86 

ESSO 26 
171,86 86 81.18 l'KNA4 LI -00 014 76 VMP40 85 

OAK, 86 6F23 85 6114111 66 12J5UT 80 
60 

301'12 80 
0P19 85 

ATI'7 
A02 44.0 EAF4'2 55 E0686 30 KT88 12.00 PENB411.0 019 680 VP4B 

6AM6 86 
6AM6 38 

6E24 75 
8F26 /1.0 
8E28 06 

1305G 
6V6M 
6V60 

40 0 
80 

12.170T 
12K70T 40 
1210301 60 

30PLI 76 
30PL13 98 

AUS 
AZl 

7b 
56 

EB91 80 EBVR106/30 50 
EF89 28 
EF91 88 

KTW6111. 0 
KTZ41 50 

PEN45 75 
PEN46 40 

U26 80 
U26 80 

£125 
88C33 

OAQ6 88 6F82 86 6V60T 40 12Q70T 40 30PL14 90 AZ81 55 EBC41 66 EF92 85 
76 

ML4 88 PLSS 55 
F181 50 

U78 85 
U191 76 

VR160/30 85 
VU111 75 

6A87G 85 606 85 614 36 128A7GT 60 36A6 75 CBL31 21.0 ERC90 86 
EBF80 40 

8E98 
E06163 80 

5116 40 
P182 45 U251 80 

OATS 86 8116 88 63,60 40 12807 35 361.6 50 
36W1 35 

001135 
CL33 

75 
11.30 EBF83 40 E06184 O 

MSP4 80 PL83 45 0301 88 
VU120 11.0 

6AU6 0 
6240 11.00 

63591 50 
636G 20 

BX66T 
786 

40 
70 

128H7 85 
12837 40 

36Z3 70 
35Z40T 00 

C190 
CY81 

68 
43 

EBF89 30 
EBL1 910 

EL32 60 
EMS 81.86 

MU14 76 
MX40 0 PL600 80 U404 0 

VÚ608 18.00 
walla 08 

6B80 26 6J6GT 0 7B7 60 120K7 60 36Z6 50 DAC32 60 EBL21 60 EL34 50 N78 11.50 P1.604 80 U01 11.18 Y63 60 

Transistors 
BFYSO 
132.131 
BY100 

22 
lo 
15 

0A91 07 
0.t211 30 
OAZ201 60 

00170 
0C171 30 
0C200 40 

Integrated 
7437 86 
7438 06 
7440 80 

7473 40 
7474 40 
7475 56 

7493 75 
7494 80 
7495 80 

74122 51.85 
74129 6570 
74141 11-00 

74175 51.35 
74176 11-60 
74190 1196 

114914 07 2N3702 10 B2788 15 0AZ207 47 OCP71 97 Circuits 7441A61 75 7476 45 7406 5100 74146 /180 
74150 /&86 

74191 1196 
74192 12 00 

18113 26 2573819 35 CR81.40 47 OAZ210 32 ORP12 0 7442 75 7480 80 7497 68 26 
74151 1110 74193 16 0 7400 

7401 
7402 

20 7423 
20 7426 
20 7427 

18202 23 
20302 22 
20371 22 

2N4289 15 
AAZ12 30 
AC126 20 

DD003 
GET102 
0ET882 

15 0 
26 

OAZ222 46 
OAZ224 46 
OAZ241 22 

Z8170 1 
Z8178 P OD A 
ZTX107 1 

48 
48 
42 

7450 20 
7451 20 
7459 20 

7482 87 
7483 510 
7484 90 

74100 22.50 
74107 50 
74110 0 74154 52.0 

74155 11-56 
1165 

74194 12 50 
74195 6185 
74196 11.50 

221404 20 AC127 25 0378 87 OAZ242 23 ZTX108 1 7403 20 7428 50 7464 0 7486 46 74111 11 45 74156 
11.0 74197 1150 

261697 15 
28706 10 
2141132 26 

AC128 20 
ACY20 20 
ACY39 60 

118100A 20 
M3E520 87 
11JE2956 

0A2246 28 
0C35 60 
0044 17 

ZTX300 1 
ZTX304 
ZTX500 1 

1 

7404 
405 
406 

7407 

20 
80 
30 
80 

7430 20 
7432 42 
7433 70 

7460 20 
7470 80 
7472 80 

7490 75 
7491A06110 
7492 76 

74118 110 
74119 81 90 
74121 80 

74157 
74170 5410 
74174 12-00 

74198 1480 
74199 84 80 

VALVE MAIL ORDER CO. 281305 22 
2N2147 76 

AD140 50 
AD149 50 

1187 
MJE3066 87 

0045 18 
0067 60 

ZTX603 
ZTX681 2 408 20 

282160 50 AD161 37 NKT212 $7 0058 60 409 46 
2BS 2612218 20 AF115 25 NKT214 16 0069 65 410 $9 I6a WELLFIELD ROAD, LONDON SW 16 

2N2219 20 AF117 25 NKT223 88 0071 12 411 28 $ eC10f Express Mail Order Service Ì7 Q 2N2389A 16 .48126 26 06K1261 24 (1C720 412 42 

7142444 51.91 BC107 10 NKT713 26 0081 0 413 80 
S.A.E. list. Phone 677 2424 (4 lines) 

2142646 46 
2142904 20 
2612926 10 
2N3055 76 

BC108 10 
BC109 10 
BC189C 15 
13E898 28 

0A70 
0A71 
OAK 
0A86 

10 
10 
08 
12 

008I0 20 
0082 26 
0082D 200 
0084 26 

416 

420417 

422 

80 Send large for 

8 
0 

Express postage Ip per transistor, over 10 post free. Integrated Circuits 
48 & Valves Sp, plus I p for each additional item, over £5.00 post free 

1 i1 i C- r 

' 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. 

BSR 4 SPEED STEREO/MONO 
RECORD CHANGER plays all 
types of 7in., IOin. and 12in. Mono 
or Stereo records. Manual or 
automatic play. 

TWIN ELLIPTICAL SPEAKER 
These low impedance, perma- 
nent magnet units have been 
specially selected to provide 
the fullest range of audio 
reproduction. 

EASY TO INSTALL -NO TECHNICAL KNOW- 
LEDGE REQU RED. List Price C46.20. OUR PRICE 

£37.00. Credit Terms £4.17 
deposit plus 88p Post Packing 
followed by 9 payments off E4.I 7 

(Total Credit Terms C41.70) 
Don't miss this bargain. 

. .J SEND E5.05 TODAY. 

ALL EQUIPMENT COVERED BY 12 MONTHS FULL GUARANTEE. - - - CALLERS WELCOME - IMO 

Please send me free details of your range 

Name 

Address 
PW 9 72 . 

100,Chase Side London N.14 

TeI:01-886 3733/9666 r EM M IN IMI mi am im mu II 

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 6160 is beyond a lot of 
pockets, so to cater for the lower -priced field, we very proudly introduce 
the Yaesu Musen FR -505 at a very incredible £52. In spite of this rock 
bottom price, the FR -50B 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 IOm with a 
VEO 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 10 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 VEO buffer 
mplifier. Other niceties of design built in are: - 

100 kHz calibrator, speaker, geared VFO drive, "S" meter, product 
detector. 

Frequency range: 
Sensitivity: 

A mateur Bands 80-10 plus WWV. 
Better than } microvolt for 10 db SIN ratio in the 
SSS mode. 

Selectivity: 3.6 kHz-6db 10 kHz-50db 
Image rejection: 50 db or more. 
Audio: I .5W 4/600 ohm output. Built-in speaker. 
Power: 240 v.a.c. 
Size: 13" wide, 6" high, 101" deep. 
Weight: In lb 
Controls: BFO, monitor agc slowlfast/off, noise limiter on/off, 

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

Valves: 12AT7 crystal calibrator, 6BZ6 r.f. amp.. I2AT7 
first mixer 25C373 VFO, 2SC372 VFO buffer, 6086 
1st IF amp./2nd mixer, 2ßC372 2nd oscillator, 
6BA6 2nd IF amp., 6BA6 3rd IF amp., 151007 AM 
detector, 6BE6 product detector, 151941 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 co 'Z' matches for the Amateur 
R iast. Please note, though, that we dont' handle domestic 

thequipment, 

small components, surplus junk -just good quality 
equipment forseew-Rdº husiast. 
Equally, we service the stuff we se a ider we have the ó1.E 
Amateur Radio service department in the country. 
If you'd care to send us a large s.a.e. with a 6p stamp on it, we'll fill it 
with guff on all the stuff we sell. 
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few years ago was widely used to prevent travel sick- 
ness. It discharges to ground any static that may be 
built up by the tyres or by the movement of the car 
body. This can be quite effective in the latter case 
but not so much in the former because of the rather 
long path from tyres to the chain. The most effective 
cure for tyre static is to provide a conductive path 
from the tyre tread to the car body. Painting the 
inside wall of the tyres with a conductive paint such 
as lead paint, or a rubber conductive paint, should do 
the trick. It is not necessary to paint the whole of the 
wall, several wide strips will do, providing they are 
taken from the wheel rims to the tread. 

It may be that the wheels themselves are not in 
good contact with the body due to the wheel bearings. 
Packing them with graphite grease should make them 
conductive. Alternatively, special springs that are 
made for the purpose can be fitted inside the hub- 
caps. These form a bridge between hub -cap and axle. 

In the case of the rear wheels it could be found 
that the back axle is not in electrical contact with the 
body, and if this is so it will be necessary to fit a 
copper -braid jumper from axle to body; the top bolts 
of the differential housing should prove a convenient 
anchoring point. 

Other parts of the body or engine components can 
cause static through poor earthing, although it is 
usually the larger parts. Exhaust systems are a possi- 
bility and also the steering column. 

From all this it may well be assumed that instal- 
ling a car radio and suppressing all interference is a 
major job and one that is not to be lightly under- 
taken. This is not actually so, rarely will all the 
measures here described be found necessary, in the 
majority of cases the three routine suppressors we 
have before described will be sufficient. However, the 
stubborn ones do sometimes crop up, and it is hoped 
that in such an eventuality these tips will prove 
helpful. 

It should be noted though, that f.m. car radios are 
more troublesome in the matter of car interference 
than a.m. All the suppression measures here des- 
cribed, except for static, should be carried out as 
routine when installing one. In addition to these an 
extra 0.5µF suppressor should be connected to the 
voltage -regulator, this time to the D terminal, and 
also a special non -capacitive suppressor to the F or 
DF terminals. As stated before, an ordinary capaci- 
tive suppressor must not be connected to the field - 
coil circuit. 

The resistive suppressors used for plug suppression 
will probabl not be sufficient, and special h.f. filters 
m ave o + used i t . 

TO BAND-CINIVEgfER. August 1972 
Figure 1. Pin 8 on L2 should be connected to chassis 
and not to the junction of C2/C3. The wiring in Fig. 2 
should be amended accordingly. 

-E 20. Au. 
n as 5kí2 in the circuit and 10kfl in the 

onents list. Either will work but the circuit is 
corr> t and in preference VR1 should be 5kS2. i 

c Electronotes00 

s.GINSBERG 

ONE of the problems (in certain applications) 
of using a standard typewriter keyboard to put 
characters or letters into a computer, is that 

you are stuck with exactly those characters. Thus a 
capital letter A is always exactly the same shape, 
thickness, height etc. It will be the same no matter 
who presses the key. It would be very useful if one 
could write, just as with an "ordinary" pen, and 
have the resultant "shapes" stored. These could be 
called up onto a visual display unit (v.d.u.) at will and 
could be transmitted to remote v.d.u.'s at another 
location. No longer would we be restricted to charac- 
ters and numbers, and we could, if we wished, send 
a circuit diagram. It would be possible to send a sig- 
nature which could be checked and verified by, say, 
a bank or security personnel. 

Well, it can be done. As far as the "sender" is 
concerned he/she merely writes on a special tablet 
with an electronic pen. The method has ' :::r.. de- 
veloped by the Siemens laboratm ies in Muní.k.n. Any 
handwritten marks may be displayed immediately on 
a large cathode ray tube or stored in the computer, 
or transmitted to another computer or v.d.u. 

The special writing tablet is a sheet of piezoceramic 
material. Ultrasonic pulses at about 500Hz are 
applied to two edges of the plate which are at right 
angles to each other. The result is that a wave front 
is generated from each of the two edges. These fronts 
travel across the plate but remain parallel to their 
edge of origin. 

The pen doesn't write by pressure. It acts as a 
capacitive probe which reacts with these voltage 
fronts travelling across the piezoceramic at constant 
speed. Electronic circuitry interprets the pen's posi- 
tion in relation to the x -y axis formed by the wave 
fronts. The position of the pen is converted into 
signals used for the v.d.u. and computer. 

Lasers are back in the news again. RCA has built 
a laser beam image reproducer. It is reckoned to pro- 
duce film copies of TV pictures with a sharpness 
improvement of some forty times. The system has a 
line resolution of something like 20,000 lines. This is 
a considerable improvement over earlier RCA sys- 
ems which had resolutions of 6,000 lines. 

The other laser story comes from the Mecca of 
electronic innovation-Bell Laboratories in the U.S. 

ere, miniature gas lasers have been made which are 
ly two inches long and 0.02in. in diameter. Opera- 

ting at 6328 Angstroms, the first successful model 
employed helium -neon discharge. Using glass capil- 
lary tubing with a 430µm bore, gains of 2.7dBm 
were obtained. 
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TAKE 2 
JULIAN ANDERSON 

A series of simple transistor projects, 
each using less than twenty components 
and costing less than one pound to build. 

THERE is nothing much wrong with crystal 
microphones that a decent preamp will not 
cure. They are not as good as decent moving 

coil or ribbon types but it needs a discerning listener 
to notice the difference with one proviso: that the 
mike is properly matched to a high impedance 
source. Crystal microphones have got a bad name 
mostly because they are more often than not fed 
directly into a simple transistor amplifier with an 
input impedance of perhaps 10k1.2 providing a very 
bad mismatch. To get the best out of these inexpen- 
sive mikes, they must be connected to a really high 
impedance-at least half a megohm. 

Figure 1 shows the circuit which comprises two 
sections. Trl and the associated components give the 
high input impedance as they are connected as a 
common -collector (or emitter -follower) stage. The 
input impedance to such a stage is roughly equal to 
the emitter resistor multiplied by the gain of the 
transistor and so we shall find that the input 
impedance is about 1M12 which will provide a very 
decent match to the crystal. Since we are dealing in 
high impedances we only require a low value 
coupling capacitor to d.c. block the input, in the 
circuit this is Cl, a 0.114F capacitor. The base bias 
for this stage is provided by Rl. 

The output of this stage will show no voltage 
amplification, in fact as far as voltage is concerned 
the output will be marginally less than the input. 
The transistor has used up its gain in converting the 
impedance, not in amplifying the signal in the con- 
ventional sense. The output from a crystal mike will 
vary with the type but for our purposes we shall 
take it as being 1mV. So we shall still be getting 
only a small output across the emitter resistor R2. 
To bring this up to a usable level to feed an amplifier 
we have to amplify the signal further. C2 d.c. blocks 
the output from Trl and this feeds to a series 
resistor. The function of this resistor is fairly com- 
plex but if it is omitted the signal will become 
distorted, the value is not critical but it will be found 
to lie around the level of that shown, 3.3kí2. 

This resistor connects directly to the base of the 
conventional common -emitter amplifier Tr2 which, 
like Trl, is a BC109. If this has a gain of 300 the 
output will be about 300mV, enough to drive pretty 
well any transistor amplifier. R4 provides the base 
bias and R5 acts as the collector load and the output 
is taken from the collector via the capacitor C3. C4 
decouples the supply line. The version shown is for 
a negative earth type circuit but, if it is needed for 
a positive earth amplifier, all that is necessary is to 
change the transistors to 2N3702 types and reverse 
the polarity of the electrolytics. The gain may be 
slightly less but it should still be more than adequate. 

As the input is a high impedance it is important 
that the input is screened. Crystal microphones are 
usually provided with a screened wire lead, the 

No. 40 
CRYSTAL MIKE PREAMP 

Fig. 1 : The circuit of the crystal mike preamp. 

* components list 

R1 
R2 
R3 
R4 
R5 
Cl 
C2 
C3 
C4 
Tri 
Tr2 
SW1 

180k0 5%, }W 
3.3kí2 5%, 114/ 

3.3kí2 5%, 1W 
470kí2 5%, 1W 
2.2k12 5%, 1W 
0.1µF mylar or ceramic 
5µF 10V minimum 
5µF 10V minimum 
50µF 10V minimum 
BC109 
BC109 
On -off switch 

k 1P 
1p 
1p 
1p 
1p 
4p 
4p 
4p 
4p 

10p 
10p 

7p 

48p 

Prices are those recently advertised 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. 

Input 

o c Tr1 o R1 I 
o b C1 
o eh) 

c2 

O o 

O 0 

0 0e Tr 2 

O o 

O 0 

I> ° Có 

o o 

C4 

i 

- +9V 

o 

o 

o 

f --Strips run this woy- no breaks ur .e 

Fig. 2: A suggested component layout. 

screening itself should go to the negative line (or 
positive line if that version ig built). The output 
impedance is about 10kí2 and although this is much 
lower than the input, a screened wire should still be 
used between it and the amplifier if it is more than a 
few inches long. 

A suggested layout on a small piece of Veroboard 
is shown in Fig. 2 but building the circuit up on 
tagboard is just as good. 
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NOIRIStfivreompialeini*Ildmtoribel 
INTEGRATED CIRCUITS 

Why buy alternatives when you can buy the genuine article from us at 
competitive prices from stock. BRANDED FROM TEXAS I.T.T FAIR- 
CHILD 

>ï esrsslst 

Type 2/24 25/99 Type 1/11 12/24 25/99 
p p D p D 

SN7400 18 0.18 8247450 0.20 0.18 0.18 
8517401 20 0.18 0-18 8517451 0.20 0.18 0-16 
8N7402 .20 018 0.18 8217453 0-20 018 0.18 
8N7403 0.80 0.18 0.18 0N7454 0.80 0.18 0.18 
8147404 0.20 048 0.18 8N7480 0.20 0.18 0-16 
8147405 0.20 0-18 0.18 8517470 080 027 0.26 
8N7406 0.80 0.87 0.25 8247472 0.80 027 0.25 
8N7407 0-80 0.87 0.25 8517473 0.40 087 0.86 
8517408 0.20 0.19 0.18 8217474 0.40 0.87 0.86 
8X7409 0-46 0-42 0.86 8147478 0.56 0.62 0.50 
8517410 0.20 0.18 0.18 8147476 0.46 0.42 0.89 
8147411 0.28 022 0.20 8N7480 0.80 0.76 0.87 
8517412 0.42 0.40 0.86 8147481 1.26 1.16 1-10 
8X7413 0.80 0-27 0.25 0N7482 0.87 0.80 0.70 
8/47416 0-80 0.27 025 8N7483 1.00 0.90 0.86 
0N7417 0.80 0.27 0-26 8517484 0.90 0.85 0.80 
8147420 0.20 0.18 0-16 0N7486 p-460.41 0.88 
13147422 0.48 0.44 0.40 8517490 

1/rOT7r6D.70 
0-86 

8N7423 0.48 044 0.40 0N7491A 0.95 0-90 
8N7425 0.48 0.40 0-86 8N7492 0.76 0.70 0.66 
8N7427 0-42 0-89 0.86 8X7493 0.76 0.70 0-65 
8517428 0.60 0.45 0.48 8N7494 0.80 0.76 0.70 
8517430 0.80 0.18 0.18 8517495 0.80 0.76 0.70 
8X7432 0.42 0-89 0-35 8517496 1.00 0.97 0.95 
8/47433 0.70 0.81 0.44 8517497 825 5.60 6.00 
13N7437 0-66 0.80 0.60 85174100 2.60 2-80 2.00 
8/47438 0.65 0.80 0.60 85174104 1-45 1-85 1.20 
8147440 18 0.16 81474105 1.45 185 1.20 
8N7441A 78 0.70 81474107 060 0.46 0.40 
0147442 0.72 070 8N74110 0.80 0.70 0.80 
8N7443 1-00 0-96 0.90 81474118 1.00 0.95 0.90 
8X7445 200 175 180 82174119 1.90 1.78 1-86 
8517446 2.00 1.76 1.80 85174121 0-60 056 060 

85174122 1.86 1-25 1.10 
8N7447 1.75 1 80 1.45 81474123 65 2.47 
8/47448 1.76 1-80 1.45 8N74141 .96 0-90 

Type 1/11 12/24 25/99 

8N74145 1.50 1.40 1-80 
0Iá74150 8-85 2.96 815 
85174151 1.10 0.96 0.90 
85174153 1-86 1.27 1.20 
0N74164 2.00 1.76 1.55 
8N74155 1.65 1.47 1.86 
8X74156 1.65 1.47 1.86 
85174157 1.80 170 1.60 
8N74160 2-60 240 2.56 
05174161 2.60 8r40 2.25 
85174162 8.40 8.26 2.70 
05174163 8.40 8.26 2- 
05174184 2.75 2.80 2. 0 
85174165 4.00 8.50 8- 
01474166 4.00 3.50 8- 
E15774167 8.25 5.80 6.1 
8N74170 4-10 8.65 8.0 
85174174 2.00 1.76 180 
85174175 1.85 1-27 1.15 
85174176 1.60 1.36 1.20 
8N74177 180 1.85 1-20 
8N74180 1-66 1.80 1.20 
SN74181 7.00 8.00 6.60 
81474182 2.00 1.80 160 
8N74184 2.40 2.00 1.80 
8N74185A 2.40 2.00 1.80 
85174190 1.96 1.86 176 
8N74191 196 1.85 1.76 
8X74192 2.00 1.90 1.80 
0N74193 2.00 1.90 1.80 
0N74194 2-50 2.26 1-90 
8/474195 1.86 1.70 1.60 
85174196 1.60 1.40 1.80 
8X74197 1.60 140 1.80 
85/74198 4.80 8-70 8.86 
85774199 4.80 8.70 886 

PRICES OF 7400 SERIES ARE CALCULATED ON THE TOTAL NUMBER 
ORDERED REGARDLESS OF MIX 

LARGER QUANTITY PRICES PHONE (01) 402 4891 
TEXAS HANDBOOK NO. 2. I.C. 700 PAGES DATA 60p. POST 15p. 

HIGH POWER SN 74 HOO Now in stock -send 
LOW POWER SM 74 LOO f for list No. 36 

SPECIAL OFFERS! 
SEMI-CQN_DUCTORS 

BFY90 
10 

+ 20 

500 + 15; 

AF117 Mullard 25 
25 + 17p 

100 + 15p 
500 + 12p 

OC170 Mullard 25 
25 + 20p 

100 + 18p 
500 + ISp 

1000 13- 

BYI Mu Ilard 
25 + 12p 

100 + 10p 
500 + 9p 

1000 + 81. 

p 

OA202 IOp 
25 + ep 

100 + 7p 
500 + 6p 

1000 + Sp 

2N2926 10p 
All Colours 

25 + 9p 
100 + Bp 
500 + 602 

1000 

10p 
All Makes 

25 + tp 
100 + 7p 
500 + 6p 

1000 + Sp 

ADI , D162 351. 
each 

25 + 32p 
100 + 28p 
500 + 25p 

1000 + 22p 

2N3053S G.S. 20p 
25 + IBp 

100 + lSp 
500 + lip 

PLESSEY INTEGRATED CIRCUIT 
3 Watt Amplifier SL40SD 
Complete with 8 -page k 
booklet, cireWte 
ana data 

E 1.50 each 

TRIACS 
STUD WITH ACCESSORIES 
Type Volts Price 

P.I.V. 1-11 
8 AMP RANGE 
8C35A 100 75p 
8C35B 2tL 7 
8C35D 
8 AMP RA 
SC40A 100 85D 
8C40B 200 90p 
8C40D 400 11.00 
BC40E 500 21-20 
10 AMP RANGE (T048) 
8C45A 100 9S0 
BC45B 200 8100 
OC4513. 400 81-25 
8045E 500 6145 
16 AMP RANGE (1048) 
8C50A 100 8125 
8050B 200 1185 
8C50D 400 8186 
8050E 500 1185 
DIAC D32 250 
TRIACS- 
Additional Types 
40430 (T066) 85p 
40669 (Plastic) 

1100 
40446 1105) 80p 

0C35 Mullard SOP 2N3055 
25+45p 25 +SOp 

100 +40p 100 +45p 
500 + 35p 500 + 38p 

1000 + 30p 1000 + 33p 

A SELECTION OF SEMI -CONDUCTORS FROM STOCK 
AAY30 105 
AAY42 16D 
AAZ13 lOp 
AC107 359 
AC126 26p 
AC127 
AC128 p 
AC17 S6 
AC187 p 
AC188 2150 
ACY17 800 
ACY20 200 
ACY21 209 
ACY39 550 
AD140 50p 
AD149 500 
ADI61 86p 
AD182 860 
AF117 20p 
AF118 50p 
AF124 25E 
AF139 809 
AF186 
AF239 
A8Y27 
ABY28 869 
BA102 80p 
BA115 7p 
BA145 169 
BAX13 bp 
BAX1 
BC107 lOp- 
BC108 1D 
BC109 lOp 
BC1O9C 129 
BC113 16D 
BC117 200 
BC143 86D 

BC147 1oD 
BC169C l2p 
BC182 lOp 
BC214 16p 
BCY32 76p 
BCY34 36D 
BCY89 1.00 
BCY42 80p 
BCY43 259 
BCY55 2.60 
BCY70 
BCY71 
BCY72 p 
BCY87 2.99 
BCZ11 60p 
BD124 80p 
BD131 759 
BD13:. 
BF115 
BF167 p 
BF173 259 
BF179 309 
BF180 805 
BF194 l5p 
BF195 160 
131,561 26p 
BF898 SSD 
BFX13 250 
BFX34 76p 
BFX37 30p 
BFX88 209 
BFY50 205 
BFY51 20p 
BFY52 20p 
BFY64 60p 
BFY90 sop 
BLY36 8.00 
B8X20 15p 
BSY27 lbD 

BU105 y£5, 0C44 16p 
BY100 lb 0045 16p 
BY126 p 0C,57 60p 
BY127 15p 0071 160 
BYZ13 36D 0072 259 
01060 1359 0077 46p 
GET11165p 0081 259 
OET115 66p 0083 269 
GET880 459 0C140 550 
I.M309K 00170 2.59 
(103) 1.87 0C171 80p 

MAT121269 00200 46p 
MJE340 50p 0C201 75p 
MJE370 70p 00202 80p 
MJE520 76p OC203 60D 
MJE2955 OCP71 1-25 

1-10 ORP12 50p 
MJE3055 ORP60 400 

75p P346A 80p 
MPF105 40p RA8310AF 
NK T214 450 
NKT2I642.000p RA8508AF 
NKT217 40p 550 
NKT403 70p TAA26375p 
NKT404609 TIL209 89p 
0A5 50p TIP29A 1500 
OAIO 86p TIP30A BOp 
OA81 lOp TIP31A 809 
0A91 7p TIP32A 70p 
0A200 7p TIP33A 
OA202 lOp 1-00 
OC16 759 TIP34A 
0020 950 160 
0023 TIP35A 
0025 150 
0028 p TIP36A 
0035 500 8-00 
0036 85p TIP41A 760 
0042 40p TIP42A 850 

TI843 86p 
V405A 25p 
ZTX 108 129 
ZTX300 l2p 
ZTX301 16p 
ZTX302 18p 
ZTX341 20p 
ZTX500 16p 
ZTX503 17p 
2G301 809 
2X404 209 
2N527 86D 
2X696 16 
2/1897 
2N708 
2X930 p 
2X987 459 
2X1131 25p 
2X1132 259 
2X1302 18p 
2X1304 82p 
2511305 299 
2511307 UP 
2X1308 260 
2141613 20p 
2X1671 1-00 
2N2147 76p 
2N2160 68p 
2X2217 25p 
2X2221 200 
2N2222A 

259 
2N2369A 

15p 
2N2906 20p 
2512926 (all 

cole) 
2113053 
2143054 

2X3055 55p 
2513440 75p 
2X3442 1-26 
2513525 76p 
2X3614 69p 
2143615 751) 
2X3702 lOp 
2N3704 lOp 
2/13705 lOp 
2X3714 180 
2513771 1.76 
2/43773 8.00 
2143790 
2X3819 86 
2N3820 
2113866 855 
2X3903 15p 
2143906 125 
2114061 12p 
2X4062 lßp 
2144126 15p 
2514871 85p 
2115457 800 
2X5777 bóp 
28001 1.00 
28012 1000 
20018 888 
20026 8-90 
28301 509 
28303 85p 
28324 95p 
40250 50p 
49360 40p 
40381 40p 
40362 60p 
40408 60p 
40486 75D 
40636 1.10 
40430 1-00 

INTEGRATED CIRCUIT SOCKETS 
LOW PROFILE PLATED PINS 

(16 Lead (14 Lead (18 Lead 
D.I.L.) 

17p p 155 

QUANTITY DISCOUNTS 
ANY ONE TYPE 
10% 18+ ;16% 25+ 
20% 100+; 25% 860+ 
From above sections except Integrated 
Circuits and Special Offers where dis- 
counts are included. 
Minimum order value 81 please. 
Portage 7p on all order?. 

re Ends 5% 

All voltages 
6.8-100 Volte 
Sop each. 

SILICON 
RECTIFIERS 
WIRE END& 
PLASTIC 

Type P.I 
1 amp mint 
IN4001 5 
IN4002 10 
1514003 2 
IN4004 40 
I114005 60 
IN4006 8 
IN4007 100 
15 amp min 
PL4001 50 

FREE WITH 
Any one type. 

`2I.ORCHA8E8 
3 Watt Plastic / 
Wi /f/ 
ßE2 Range 

ZENER 
DIODES 
400 M/W 5% 
Miniature 
BEY 88 Range 

All voltages 
3.3-33 Volt 
lOp each. 

25+ 
100+ 
500+ 

1000+ 
Any one type. 

90 
88 

8.5v 
60 

15 Watt 5% 
Wire Ends 
Metal Cage 
All voltages 
6.8 -100 Volts 
20p each 

25+ 189 
100+ 18p 
500+ 129 

1000+ 109 

LIN A7 - 

(O/P AMPS) 
702C TO5 
7090 TO99 
7090 D.I.L 
723C T099 
723C D.I.L. 
725C TO99 
741C TO9 
741C D.I. 
747C TO99 
747C D.I.L. 

01 10 
72741P D.I.L. 60P 
72748P D.I.L. 800 
SINCLAIR 

I012 1150 
TOSHIBA 
TH 9013P 
20 WATT AMP 
04-47 POST PAID 
TH9014P Pre Amp 

11-50 
DATA AND 
CIRCUITS REF. 

42 100 

TOR , IC' 
TRIAC 
BRIDGES, 
SCR's, LD 

Munn atino u0 

PL4002 100 BOOHLEEE PIA003 200 
PL4004 400 1 (No. 36) 
P14005 600 12 er 1500 type 
PIA006 800 15 Ben or 
P14007 1000 16 today) 

EW BRIDGE 
CTIFIERS 
LL SIZE AND LOW COST 

e Volta Price 
P.LV. 1-11 

HALF AMP 
B05/05 50 209 
B05/10 100 25p 
ONE AMP 1 x H 
TUBULAR 
B105 50 25p 
B1/]0 100 250 
B1/20 20 
B1/60 0, 3 
ONE A 
TUBULAR 
W005 50 Sop 
WO1 100 355 
W02 200 40p 
WO6 600 45p 
TWO AMPS 4 H 

B2/10 
....4 6 

ß5p/ 
B2/100 e 
132/200 200 45p 
132/600 600 50P 
B2/1000 1000 ß0p 
FOUR AMPS 
5H x 4L x t} 
B4/100 100 60p 
B4/200 200 850 
B4/400 400 70p 
B4/600 600 76p 
B4/800 800 6100 
SIX AMPS 

B6/100511 
x1L 

z10Ó 70p JL 

B6/200 200 76p 
136/400 400 909 
B6/600 800 11-00 

SM 
T 

SILICON CONTROLLED 
RECTIFIERS 
Type Volts Price 

P.I.V. 1-11 
ONE AMP 
CRS 1/05 50 25p 
CR8 1/10 100 30p 
CRS 1/29 200 30p 
CR8 1/40 400 35p 
CRS 1/60 'MO 45p 
THREE A 
CRS 3/05 50 3qy 
CRS 3/10 36p 
ORS 3/20 
ORS 3/20 4t 16o. 
CRS 3/60 
FIVE AMP (T086) 
CR8 5/400 400 60p 
SEVEN AMP (1048) 
CRS 7/100 100 605 
CRS 7/200 200 65p 
CR8 7/400 400 709 
CES 7/600 600 95p 
SIXTEEN AMP 
SCR 16/100 100 65p 
SCR 16/200 200 700 
SCR 16/400 400 80p 
SCR 16 600 600 61.00 

1 Amp 
T05 

3Amp 
1048 

HEINRY'S RADIO MAIL ORDER DEPT. 303 EDGWARE ROAD, L ONDON, W.2. 
LIMITED RETAIL SHOP. 356 EDGWARE ROAD. (01-402 4736) 
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BARGAIN PRICE 
BRAND NEW HARTLEY OSCILLOSCOPES CT316 in 
original packing. Band width up to 5 Mc/e. Maine 
supply. Price £40, p. & p. £1'50p. 

ARGAIN PARCELS 141b at £1.45 plus 324p P.P.; 281b t 
gem plus 524p p.p.; 561b at 8450 plus £1.26 p.p. Contain 
pote, Res, Valves, Diodes, Tagboarde, Chaeels, Valve - 
holders. etc. Good value save £££e. Lucky Dip Service. 

FANTASTIC BARGAIN. New 6 inch tutee. E450 4/B/16 
4VH, medlu ' - etsta0ce, green. Ideal scope tube. 
Also 09J n. dia. ngth Ibin, Also 7BP7 and 3FP7 
All !. d as new. Pr 

EW HEAVY COAX CABLE dia. ;' 70 ohms appr 
60ft. lengths £140, p a p. SOD 100 ft. len: the £27 

.50 . 

esS. New Condition Whip Type, 4ft. £OD; 

ollapsible type. P. A p. 41t. lop, lift. 16p. 
adjustable clamp for the above, 624p. P. & P. 25v. 

New matching unit coax connection for above. SOp 

P. d P. 5P. 

MARCONI HEADPHONES. Bo . .. , ew 60 ohms 
£1.25 carriage paid. 

TALS AS NEW: He 6u, 5,345; 6,030; 5,005: 4,9 
4,875; 4,841 "95; 4,580; 4,860; 4,520; 4,510; 2,300; 
2;295 Kc/e aeh plue Op. p.p. 

IMMER BARG S. These are OFF sub -min. air- 
.* trimmers on 
Brand No de Contente 12 trimmers, eome 
ceramic cape. requ 
250 Mc/e, 255 Mc/e. No c 

Trimmers without Xta 
Trim , . . z, plus ).74p P.P. 

AIR HEIGHT AERIAL TUBULAR SECTIONS 5' 
x 3 ft. long. Brass screw in ends, copper co and 
painted. Good condition. Bop, p. & p. 5p each. Minimum 

AS NEW AERIA 
t 1} inch 500 mien/ampmeter 
eared BNC type socket - --- T x 5'. Price 

HEADPHONES Di. High impedance. Good cooditioo 
PP, P e P 15p. 

R209. Bet of valves 625p. P.P 25p. 

NEW AERIAL WIRE ON BOARDS 7/88 UNCOVERED. 
75ft. 40p, 90ft. 47Ip, 100ft. Obp, P. a p. 20p. 

MUIRHEAD DECADE A.F. SIGNAL GENERATOR. 
This precision instrument can he need: 
1. To Measure Gain up to 50 dbs. 
2. To Measure Los., up to 45 dbo. 
3. To compare Power levels (A.F.). 
4. As an Audio Frequency Generator covering 100 Hz. 

to 41 kHz. With a dial setting accuracy of +0.5 Hz. 
Output :-1 MIW into 600 SL. Complete with mains 

power unit. Tested. Good Condition. £12, p e P. 755. 

AERIAL MAST POLES approx. 5ft high 2' dia. Inter- 
locking ends. Minimum order three. New condition. 
£1 each eectio.. Carriage 35p each section. 

l' 75 0 
price + 30p. pP 

In. METERS. 0-50 volte. 0-40 amps. 0-20 amps. All 
2 p. 

SLIDING wwaTOTnt amp, Soh]. Approx. Oin. long. 
1- 14 ohms. Approx. . . . . w E 

05p, P.P. 15p. 

1 ` NEW UNUSED R \ :Cg 
ranges anted signals. FoeR 

p. 2Op each. \ J 

AS NEW U r . . .. TER. Cylinder 
design 10' x 4}', suite tog most aerials for 
signal strength. £1.50 p. & P. 25P 

NEW HEADPHONES AND MIKE RUBBER muff type 
low impedance 9749 P. a P. 17}p. 

T11449 SIGNAL GENERATORS. Good condition £18 
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. 

SHORT WAVE H.A. C. KITS 

WORLD-WIDE RECEPTION 

Famous for over 36 years for Short -Wave Equip- 
ment of quality, "H.A.O." were the Orlgisal 
suppliers of Short -Wave Receiver Kite for the 
amateur conetrootor. Over 10,000 rtlded 
customers -including Technical College.. Hos- 
pitals, Public) Schools, R.A.F., Army, Hams, etc. 

NEW 1.DX" RECEIVER 
Improved one -valve model "DX" mark 2. 
Complete kit -price £8.N (poet e packing 20p.). 
Customer write.: "Australia, India and America 
at loud volume." -"I am 14 year. of age and have 
logged over 180 stations, plu. vomiter Amateur. 
from all over the world." 

Send B.A.E. for test report. 
This kit contains all genuine short-wave oom- 
ponente, drilled chasels, valve, accessories and full 
instruction.. Ready to amenable, and of course, 
aa all our products -fully guaranteed. Full range 
of other B.W. kite, Including the famous model 
"K" and "K plue" (illustrated above). All order. 
despatched by return. (Magi ordee. only.). Saud 
now for free descriptive catalogue e order form. 

"H.A.C." SHORT-WAVE PRODUCTS 
29 Old Bond Street, London W.I 

SAVE TIME 

AND MONEY 
PR 

Q/) 
ICE £6.25 I PRICE £4.84 

As supplied by us 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 
»applied at an extra charge to enable each drawer 
to be sub -divided into six compartments. Trans- 
parent drawers allow swift selection of com- 
ponente at a glance and eliminates duplication 
of stock. A really Bret class time saving unit. 
Bite of cabinets 211' x 114' x 65'. Size of 
drawers 64' x 21' x 14'. Other sizes available. 
Caller. welcome Mon. -Sat. 9 a.m.-1 p.m. 2 p.m. - 
8 p.m. NEW ae illustrated OUR PRICE ONLY 
£484 plus 36p carriage on orders lees than £10. 
Money back guarantee. SEND FOR FREE 
COLOUR BROCHURE. 

TRADE AIDS 
(DEPT. PW2), I II CHILTERN DRIVE, 

BERRYLANDS, SURBITON, SURREY 
01.199 4383 

100 yd.. Berrylond. Railway Etation. 

MULLARD UNILEX 
EP9000 Amp £2 40. EP9001 Pre -amp £2.80. 
EP9002 Power Unit £3.90. Control Unit £2.20. 
Unites Booklet £025. 

SINCLAIR SUPER IC12 

ONLY 
£1.80 \,A. 

Complete with free printed circuit board and 
44 page instruction book. 

IC12 KITS 
POWER Corn . - - a 28V 0-5 Amp 
UNIT . er unit ideal versions 

'£200. Also suitable Sinc 'Z5 
.£3-70 

LOUD Specially chosen for the ICI 
SPEAKER 5" 8 ohm feed. 5"x8" 8 ohm LI. . 

10"x8" 15 ohm '£2.00. 

Contains components for - '.C. 
' KIT . nowfm art mpie 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 preemps below. Mono unit £130. 
Stereo model with balance control 
£2'79. 

PREAMP Type 1 for magnetic pickups, mice 
KIT and tuners, with 3 position equaliza- 

tion switch. Mono model £1.20. 
Stereo £2.29. Type 2 for ceramic or 
crystal pickups. Mono Np. Stereo 
Np. 

S-DECS AND T-DECS 
e bre boards for the transistor age. 

S-DECS 
£1 40 

D 
2 

EC A II ,Ili 00- £3v-d ílß. 
am ee. 

All orders from this 

oft 

are post tree and 
are sublect to a tile/ discount If over £5.00 and 
15% If over £15 00. Official credit orders from 
educational establishments welcome. 

SINCLAIR PROJECT 60 

Z30 £3 50 

Z50 £4 25 //s !! ` 

PZ5 5E3 70 

R 

-\e 3 - 8 

PZ6 '£620 eft 
PZB with _ 0 
trans "E7 32 gi,vv. 
016 'E&SS 
AFU 24.40 

Stereo 60 Preamp/Control Unit .. £7.60 
Project 80 kit (see below) .. .. £2 50 
Stereo 8012 Z30/PZ5 'L15 30 
...Above package deal If sold with 
one other unit e.g. Project 80 kit, AFU, 
tuner or 018 speaker .. .. .. '£14 80 
Stereo 60/2 Z30/PZ8 . .. '£17 60 

Similar special deal for above .. '£17 10 
Stereo 80/2 Z50/PZ8/Trans .. .. '£20 00 
Project 805 .. .. .. .. "£18.80 
Project 60 FM tuner .. .. .. '£16 80 

PROJECT 60 KIT 
Our extremely popular kit contains the extra 
capacitors, DIN plugs and sockets, cables and 
fuse holder needed to complete Projected at the 
attractive price of £2-S0. 

SWAN LEY ELECTRONICS 

32 Goldsel Rd., Swanley, Kent. 
Mall order only. Postage 37p per order on orders 
containing one or more Items with prices marked 
with an'. Postage on other orders 10p. 
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W I 
H z 
0 MONTHLY 

NEWS FOR 
DX LISTENERS 

THE BROADCAST BANDS 
Malcolm Connah 

,\ Frequencies in kHz Times in GMT 

ONE of the many problems faced by the new- 
comer to the hobby of Shortwave Listening 
is the bewildering number of abbreviations 

which are used by more experienced listeners. 
Contrary to rumour these abbreviations are not used 
solely to confuse the uninitiated. Every branch of 
science and technology has its own set of abbrevia- 
tions and jargon and Shortwave Listening is no 
exception to this. 

To assist the uninitiated I will explain the mean- 
ings of some of the more common abbreviations 
which may be used on this page from time to time. 

anncr Announcer. 
Ant Antenna, aerial. 
BC Broadcast or Broadcasting. 
condx Conditions (propagation). 
DX Long distance reception! 
GMT Greenwich Mean Time. -0' 
hrd heard 
Hz Hertz, measurement of frequency equiva- 

lent to one cycle per second. w 
ID, Ident Identification. 
IRC International Reply Coupon, sent to help a 

station with return postage. 
kHz 1,000Hz. 
LA Latin American. 
MHz 1,000,000Hz. 
Mx Music. - 
NA North America. 
Nx News. 
QSL Card sent by a station verifying reception. 
rcvd Received. 
Rx Receiver." 
SA South America. 
Sce Service (Home Sce., Overseas Sce., etc.). 
Sched Schedule. 
s/off Sign off.- 
s/on Sign on." 
SW Shortwave. 
SWL Shortwave Listener. - 
TNX Thanks. 
Tx Transmitter. " 
Wrp Weather report. 
Wx Weather. 
Xmsn Transmission. 
Xtal Crystal.' 
// Parallel transmission. 

Adrian R. Pell has compiled the schedule of Radio 
Bangladesh which reads as follows: - 

Address: Broadcasting House, 20 Green Road, 
Dacca. 

Stations: 
kHz. m. kHz. m. 
9690 30-96 15335 1956 

11620 25.82 15520 19.32 
11650 25.75 17925 1674 

Programmes in English (Overseas Service): 
0230 - 0300 GMT on 9690 and 15520 kHz. 
1230- - 1300 GMT on 11620 and 17925 kHz. 
1715 - 1800 GMT on 11650 kHz. 
Listeners' Letterbox: Saturday at 1230, Sunday 
at 1715, Wednesday at 1230 and 1715. 

Adrian also sent in the following log using his 
VEF 204 receiver: . 

7210 ICRC, Geneva via SBC at 1705. 
9745 R. Baghdad, Iraq, s/on at 1930. 

11650 R. Bangladesh at 1740. 
11930 VOA, Okinawa, s/on at 2200. 
11955 FEBA, Seychelles at 1730. 
15335 R. Bangladesh in Bengali at 1430. 
15520 R. Pakistan at 2050. 
17705 VOA Monrovia, s/off at 0830. 

Ian Howes of Lowestoft has used his R209 Mk. Il 
receiver and TV antenna to log the following 
stations: 

3265 R. TV Congolaise, local Mx. at 2015. 
3380 Malawi BC, local language at 2020. 
4800 R. Lara, Venezuela, Spanish at 2345. 
4880 Kinshasa, Congo local Mx. at 2315. 
4940 Abidjan, Ivory Coast, local Mx. at 2320. 

15245 R. Australia, ID in English at 2100. 
15300 HCJB, Quito, Ecuador at 2030. 
15345 TWR, Bonaire in Spanish at 2328. 

R. Cooper of Foulden, near Thetford used his 
Philips 6 valve domestic recevier and a Bush 4 valve 
domestic to log the following stations: 
11750 HCJB, Quito, Ecuador, English at 0830. 
11915 BBC, Cyprus relay in English at 1645. 
15020 R. Hanoi with Nx. in French at 1830. 
15620 WINB, Red Lion at 2120. 
15795 R. Nacional, Brazil, Mx. at 2010. 
21500 RSA, South Africa, Nx. in English at 1000. 

Richard Witney of Braintree is only 14 years old 
and is to be congratulated for sending in the 
following log: 
6185 Radio Norway, Oslo at 1825. 
7135 TWR, Monte Carlo at 1930. 
9625 Radio Sweden in English at 1100. 
9915 AIR, Delhi in English at 2100. 

11725 Radio Bucharest, Rumania at 1515. 
11910 Bangkok, Thailand at 1150. 

Reports should arrive by the 15th of the month 
and be addressed to me at 5 Ranelagh Gárdens, 
Cranbrook, Ilford, Essex. 
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NOT a very good month for listening between 1.8 
and 30MHz, especially up the h.f. end. It 
seems that the summer evenings haven't lost 

their knack of making 20 metres the main dx band 
and logs indicate that most s.w.l's. appreciated this 
fact. 

David Knott (Middlesborough) enquires about 
DD3FK. Anyone know if DD works wonders in any 
other country? 

Hands up if you live anywhere near Newtown in 
Montgomeryshire. Now hands down and get a pen! 
Seems that there's a newly -formed Amateur Radio 
Club which welcomes prospective members. All 
queries to: R. Litten, 512 Maesyrhandir, Newtown, 
Montgomeryshire. 

Hot tip from Ian Hotchkiss (Hatfield) that there is 
an interesting net on Sundays on about 14300kHz 
(his dial not very accurate) at 1600 hrs. How's about 
a quick QRX next Sunday? 

Sam Eisdon (Halesowen) has been doing strange 
things with a 500µA meter, diode and l.s. output 
terminals. (Never mind, the wounds will soon heal). 
Sam describes his antenna as "310ft. wire arranged 
in a sort of tapered square spiral in the loft". He 
asks, "Is there a name for that?" Well is there? 
Anyone care to suggest something? Gear, besides the 
above mentioned "thing" in the loft is, a CR70A 
and PR40. The 21MHz log for s.s.b. reads: CR3MD, 
CT1EAL, CT2AZ, F6VAA, FL8MM, JA1LCG, JW7FD, 
LU5AJ, OD5BA, PY2BC, PY7BF, TN8AU, VP8MM, 
W7GRH, YV4AGP, 4X4NX, 6W8AL, 9Q5DF. 

Big round of applause for Stephen Worral 
(Stafford). He dared to listen on four metres. Two 
receivers are in use (anyone tried ham stereo trans- 
missions yet? )-a B44 and FR -DX -400, the latter 
covering all amateur bands from 160 to 2 metres 
inclusive. (Cor! Think of winding the front-end coils 
by hand). Antenna for 70MHz is a four -over -four in 
the loft. Signals on 4 metres heard from G2FOS, 
G3LR, G3OJ, G3ANH, G3AOO, G3CDM/P, G3FBW/P, 
G3JF0, G3JHM/A, G3JUB, G3JXN, G3KSU/P, 
G3KTH/P, G3LUP/P, G3MWQ, G3NAS, G3NEO, 
G3OCC, G30HC, G3OHH, G3OQT, G3OWW, G3PXP, 
G3RCQ/P, G3TQF, G3TVW, G3UGN, G3VPF/P, 
G3VPS/P, G3WCS, G3WXI, G3YBY, G4AGO, G4ALE, 
G4AYU, G5DF, GI3GLT, GW3ABR/P, GW3ITZ/P, 
GW3NWR/P, GW3OXD/P, GW3UCB/P, GW3XFY/M 
So who says there's nothing on 4 metres? 

Up (or should that be down?) on 14MHz, Steve's 
log reads: CP1KRT, HP9AHD, JA1AEA, JA1AGH, 
JA3BQF, JA6LAE, KP9AID, KR6DO, 44 VK stations 
(Wow!), VQ9R, XT2AF, ZL1AFO, ZL1BER, ZL1BHB, 
all s.s.b. with the same gear except antenna; 75ft. end 
fed at 20ft. 

Alan Smith (Nelson) says he will continue to burn 
the midnight oil. Also committed to this awful pledge 
is a 680X and a 100ft. length of wire in the loft. Late 
night oil buntings to date raised 20 metre smoke 
signals from: CN8HD, CR4BS, CT1QN, EA3JE, 
EA6BH, EL2CB, EP2TW, HK4BNC, HK5AZA, 
HP9JW, IT9SPI, JA6GBB, JX2HK, JY9VO, KZ5SD, 

THE AMATEUR BANDS 
David Gibson,G3JDG 

Frequencies in kHz Times in GMT 

PY8ZAA, PZ1DR, VE1YW, VK2AVA, VK3BCM, 
VK4SD, VP1BH, YS1MAX, YV5AK, ZD3M, 4X4VB, 
5B4CDN, 5W1AU, 6Y5SR, 9K2AL, 9X5VA, 9Y4T. A 
quick singe on 15 metres brought in: AP2DU, EA7GF, 
JA6WAS, JH1DBU, JH1LZW, KV4FY, K9QFR, 
OD5CS, SVOWZ, SVOWP, VQ9R, VQ9MC, W9MEL, 
ZD8FM, ZB2A, ZD3M, 4X4BL, 9K2AL, 9X5VA all 
s.s.b. 

Roger Hunt lives in a road I can't pronounce in 
Carmarthen. Listening utensil is a CR70A plus PR30. 
Antenna is a 190ft. long wire, end fed. Happenings 
on 28MHz include: CR6OZ, PY2DVM, ZS6UR, 9J2DT, 
9Q5SF. Down on the dreaded forty, where brave 
receivers cringe, signals were logged from: PY7BBD, 
PY8YT, TR8VE, ZD8TS, 4U1ITU, 5Z4LW, 9G1DY. 
I wouldn't mind living in a road I couldn't pronounce 
just to hear things like that on 7MHz. 

A self-confessed agent of Charles Molloy has 
written in! (Gad, these Medium wave devils are 
everywhere!) Gorgeous gear includes a FR -DX -00 
with an 80 metre inverted V (wot, no dx loop wound 
on broom handles?). Said agent has purged his soul 
by listening on 3.5MHz to: CP1DN, CP6FG, CR4BS, 
CX2AX, KP4AST, KP4AN, KV4FZ, OY7J0, OY9LV, 
PY1HA, PY2ERS, PY3ABH, PY5CDZ, PY6SL, 
PY7BFN, VE1WV, VE2AL, VE3PT, VO1CQ, ZD8CS, 
ZD8RR, ZL4KF, 4X4UF, 3A2EE, 5R8AZ. Even 7MHz 
produced: ZL4KF, VK2AVA, YN9MQ and 9Q5BG. 
On two metres using a 6 -ele homebrew and the 
same receiver: G4ART, G8AVH/P, G4BBH, G4BEL, 
G8BXX, G8CGG, GBCKC, G8DYX, G8FAB, G3ZVC. 
Name of the convert is W. Waldron (Cwmbran). 
Welcome home, brother Bill. 

Alan Harper (Manchester) has a VEF204 receiver 
(I thought it was a new prefix for Rockall). Being 
b.f.o.-less, he uses a second receiver to get a beat 
note. Careful adjustment gave readable s.s.b. signals 
from CR6EM, EA5KR, HC1JB, HP1GS, KV4AD, 
PY2FCD, W8GL, ZF1WE, 4X4HT, 5N2ABG, 8P6DV, 
9H1CV. 

Ian Leslie (Mold) says that there are probably 
better logs about than his. Well, how does the one 
you didn't send in compare? Gear is an R107 and an 
end fed of unspecified length which bagged: CO2FA, 
CT1ZE, EASIW, EP2MJ, JA2PJC, JX2AK, KV4AV, 
KZ5NG, M1B, OD5FA, PY4BSX, PY8BX, PZ1AX, 
TI2GI, VEONEC/MM, VE1KG, VE2ACP, VE6BB, 
VK2SG, VK5SV, VK6FP, VK7TR, VK9KA, WA1NGK/ 
P/TF, YN1FI, YN1RSJ, YV1OJ, ZD3D, ZD7CE, 
ZP5KA, ZD3HT, 4S7AB, 4U1ITU, 4X4HT, 5Z4GG. 

August is one of the busiest months in amateur 
radio. Six mobile rallies and three contests with 
another two early in September. Contests are: August 
5-6, WAE c.w.; 12, 4 metre contest (worth a listen); 
20, two metre s.s.b. contest; September 2-3, v.h.f. 
NFD; 2-3, IARU v.h.f. event; 3, qualifying round of 
the DF contest at Rugby. 

Logs, in alphabetical order please, to arrive 
by the 15th of the month to: 

12 Cross Way, Harpenden, Herts. 
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NEW FROM SAXON........... 
STANDARD & CUSTOM-BUILT SOUND EQUIPMENT MUSICAL INSTRUMENTS, NEW & SECOND-HAND 

THREE LOW-PRICED AUDIO MODULES - 100W - 35W - 25W (ail rms\ 
ratings 1 

SA100 £10.90 carr. free SA35 £4.45 carr. free SA25 £2.95 carr. free 

16 transistors -6 diodes 8 transistors -2 diodes transistors -2 diodes / 
4f"x4"x 1" 4"x3"x1" 4"x 

COMPLETELY BUILT AND TESTED - SATISFAC N GUARANTEED 

Employing the latest silicon devices these 
in field low-cost 

-tom , 

'- ' 
BRIEF SPEC. FOR ALL THREE MODULES 
Response 15-40,000 Hz - 1 dB three modules excel the of 

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. 

y s %s s 
- 

I 

N°.N.4 
:.. -; 

+ . ' _ 
. 411 

' 

Distortion 02 (a 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 

STABILIZED 
SUPPLIES 

PS45-supplies two SA25 or two SA35. 
Fully assembled and tested, £2.85. 
MT45 to suit the above module £2185. 
Carr. PS45 free, MT45 20p. 

SPECIAL OFFER. Complete 
power supply if purchased 
with either two SA25 or two 
SA35, only £5.00. 

PS70-Complete supply for 
two SA100's including 
mains transformer for 
music use, £7.75. Carr, 45p. 

SOUND 
This single 
low-priced 
It will 
flashing 
the music. 
attractive 

to LIGHT 
g channel 

addition 
operate from 
lights up 

Complete 
case-fully 

lightrQ90 
to the 

the 
to 1000 

tested 

CONVERTER 
unit is the 

D.J.'s equipment. 
bass notes 
watts in time 

with control 
and guaranteed. 

ideal 

thus 
with 
and 

Carr. 
Free 

120 WATT MODULE 
for 8 ohm systems. 

Rugged transformer . 
driver stage. f ` 

£13.90 carr. 20 p or 
with supply £1895 carr. 40p. 

GOODMANS 12P 
12" 50W 8/15t2 
only £10.90 carr. 
30p 
Famous British 
25W 12" loudspeaker 
only £4.95 carr. 20p 

' ANOTHER 
e 

CSE AMPLIFIER [31 carr. PACE 
tree. 70W coot. R.M.S. 

DISCOTHEQUE 
SAXON 

A UNIT TO SATISFY ALL THE NEEDS OF A HIGH QUALITY 

LOOK AT THESE FEATURES 
* Left/right fader, treble and bass controls for decks. 
* Microphone input with own volume, treble and bass controls. 

BREAK -THROUGH! 
* Headphoneaterm ontrvi (P F.L.) with s Wto undistorted output. 
* Master volume control-output levels up to I volt. 
* Suitable with all power amplifiers or with the SAXON SA series of 

amplifier modules. 
100W music. Two inputs, 
bass, treble. 
FULLY GUARANTEED. n\ 

. 
. + , .--. ......... `- "` "^ di 

.o..(. SAXON 100 AMPLIFIER. 
FET inputs four channels 
100 watts R.M.S. B ohms, 

STEREO CONTROL 
5ar. 

- r. ü.:. o. <,3 ! 
s WWONDYCO-abD01{ « [6 850. SOW verso 

0775. reet. UNIT only £15.80 * Built-in mains operated power supply, or may be battery operated. 
* 20-25,000Hz response. 

s. 1. V i t 
SSXt)N 

MONO VERSION with P.F.L. still * -65d8 noise level. * Accepts all ceramic cartridges. 
available at [6.50, carr. 20p * 26dB tonal variation. * Smart black panel. 

SATISFACTION GUARANTEED (Illustration shows Mono Unit only) 

S.A.E. WITH ALL 
CALLERS AND MAIL ORDER: 
327-331 Whitehorse Road, 

. ... 

ENQUIRIES PLEASE - TELEPHONE ORDERS & EXPORT ENQUIRIES WELCOME 
CALLERS ONLY: 

SAXON ENTERTAINMENTS 6a Deice Road, Rochester, Kent. 
t1-.:4 6385 Medway 44203 

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) W' to Wah-Wah operation. Amplifier 

eihr..."...."..." 
module £1.75, pedal unit 13se QOMf 
PLE7E KIT £65500 add 38pfor assembly of 
module, but please note we cannot 
supply kits fully built. 

REVERBERATION UNIT KIT. For dimension effect. Connects between 
sound source, mit., etc., and amplifier. Battery powered. COMPLETE 
KIT £9.50 (excluding case £7.S0). Assembled and tested £1250. 
VIBRATO UNIT KIT. Foot pedal unit with variable speed and depth 
controls. COMPLETE KIT £5.25. 
SEND I5p for the WILSIC PLANS BOOK, with full details of these 
kits; circuits, drawings and price lists. 

LATEST CATALOGUE Sp (stamps) 

WILSIC ELECTRONICS LTD. 
6 COPLEY ROAD, DONCASTER, YORKS. 

PRIMAX 
ÇfIer1n7 

GUN 
Can also be used 
To cut and seal P.V.C. tcs 
Plastics, Nylon Rope etc: - 

60 Watt Gun ii £5.40 p. & p. 25p. 

100 Watt Gun £7.00 p. & p. 25p. 

Twin Spotlight 

S.KEMPNER LTD 421/3 HIGH RD N12 346.6222 
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-TOP DISCOUNTS -F EASY TERMS 
Stereo amplifiers. p. & p. 75p 

Armstrong 521 .. .. .. £45.00 
Braun CSV300 .. .. .. £IS00 
Cambridge P40 .. .. £00.00 
Cambridge P50 .. .. £71.00 
Cambridge P100 .. .. 8114.00 
Ferrogreph F307/2 .. .. £47.00 
Metrosound ST2OE .. .. 820.00 
Nikko TRM300 .. .. .. 832.00 
Nikko TRM400 .. .. .. £41'00 
Nikko TRM1200 .. £02.00 
Rogers Ravensbrook (T) U4-00 
Rogers Ravensbourne (Ch) .. £50.00 
Tripletone 8+8 .. .. £20.00 
Quad 33/303 
Redford SC24/SPASO 8150.00 
Also Sansul, Teac, Revos, in stock. 

Tuners p. & p. 50p 
Armstrong 523 .. .. 
Armstrong 524 .. .. 
Braun CE251 .. .. 

Philips RH891 .. 
Redford FM3 .. 
Pioneer TX -500 .. 
TEAC AT -100 .. .. 

Tone arms p. & p. 30p 
S.M.E. 3009/S2 .. . . 

S.M.E. 3012/52 .. .. .. 
Goldring L75 .. .. .. 
Goldring 169 

E41N 
F.32-00 

£100.60 
E7000 
E83 -N 
E52.00 
E80-00 

£24-S0 
£25-S0 
1E10.00 

E7 00 

Tuner amplifiers p. & p. 75p 

Armstrong 525 .. .. 872.00 
Armstrong 526 .. .. 
Armstrong M8 .. 
Goodman's Module 80 
Goodman's One -Ten 
Leak Delta 75 . . . 

E70 -N 
£7.50 

£70-N 
.. E105 -N 
.. £120-N 

Pioneer SX1500TD .. .. 
Pioneer SX2500 
Scan -Dyne 2000 
TEAC AG7000 .. 
Sonab R7000 .. 
Sonab R4000 . 

Also Sansul in stock. 

E70N 
.. E180-00 
.. £210-00 
.. E12S-00 

ITOKAI AM/FM MPX, 20/20 RMS I 
PER CHANNEL ONLY mere 

Tape/cassette decks 
p. & p. £1.50 

Grundig TK121, TK111,TK146, TK248 at 
40% of normal list price. 
Harman Kardon CADS E125-00 
Sansul SC700 
TEAC A110 .. 
TEAC A-350 .. 
Philips N2400 
Wharfedale DC9 
Ferrograph 724 .. 
Revos 1102/3 .. 
TEAC A3300 .. 
Sanyo MR805 

from stock 
865.00 

8135.00 
.. £50.00 

£52.00 
1.215-00 

.. 8184.00 
£210.00 

E79 00 

Loudspeakers p. & p. 75p 

B & W DM3 .. .. 
B & W Model 70 
Cambridge Audio R50 .. 

£4SN 
£11SN 
EN00 

Celestion Dittos 120 .. .. £3000 
Dinon 15 .. .. £30-00 
Dltton 44 .. .. EN -00 
Dinon 66 .. .. E7S-N 

Dynaco A25/2 .. .. £20-00 
Goodman's Magnum K2 £32-N 
Goodman's Double Maxims E27-011 
Heco P4000 .. .. .. E35 -N 
Heco P2000 .. .. .. £2000 
Kef Chorale .. .. .. £211110 
Leak 600 .. .. E34 -N 
Tannoy 12" unit .. .. E30 -N 
Tannoy 15" unit .. £34.00 
Tannoy 12" Lancaster .. 850.00 
Tannoy 15"Lancaster .. £52-1111) 

Wharfedale Denton 2 .. £14-00 
Wharfedale Linton 2 £1050 

Turntables p. & p. 75p 

Garrard SP25 .. .. 
Garrard SL85B .. .. 
Garrard AP76 .. .. 
Garrard 401 .. 
Garrard Zero 1005 . 

Goldring G101 p & c... 
Goldring GL85 p .. 
Sansul 2050 c . 

T, o ,- s 70,50AB 2 

810 30 
£13-50 
E10 -N 
£2ß-S0 
E37 -SO 
£25S0 
£35-50 

from stock 
830 00 

Wega 915 .. .. 
Grundlg 717 .. .. 

Sony 12" .. .. .. 
Teleton 12" 
Also Phillos ITT -OB 

Cartridges (post free) 
Shure M44E .. .. .. £7 35 

M55E .. .. .. £8 AN 
M75-6 £1120 
M75-ED/2 .. . . £1SN 
V15 £21.00 

Goldring G800 .. .. .. £0.00 
G800SE .. .. £16.00 

83.50 
Audio Technica ATOO £4.00 

PICKERING V1S/C AC ram 

Headphones p. & p. 25p 
Pioneer SE30A 
Pioneer SEL -40 
Pioneer SE -50 .. 
Sansui SS10 
Sennheiser HD414 
Koss PRO4AA .. 

E0 SO 

E14 511 

£1300 
P.O.A. 

E0 N 
E22N 

Colour Televisions 
p. & p. £2.00 

£320 N 
£30000 
£175 N 
E130 N 

LOW H.P. DEPOSITS! 
20% DOWN up to 36 months to pay on any Items 

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 of post. 

+Demonftrationf 
SOUTHERN AUDIO SERVICES 

43, High Street, Kingston. onThames, Surrey. Tel: 01.549 3194 (3 lines) 

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 
WB92 

BLOCK CAPS please 

NEW VALVES! 
24 -HOU 

GUARANTEEDCAND TESTED 

SERVI - 

155 .25 30FL14 -67 EABC80 E1191 PCC189 PY82 24 
185 30L17 .88 EB91 EF92 PCF80 PY800 80 
1T4 ^ 4 30PI9 -63 EBC33 EF183 PCF86 PY801 -80 
384 30PL1 -58 E131189 EF184 PCF801 519 -27 
3V4 46 30PL13 -87 ECC81 EL33 PCF802 U25 -88 
6/30L2 -52 30PL14 -63 ECC82 EL84 PCF805 U26 .54 
fiAQS -21 DAF91 El ECC83 EY51 PCL82 U191 -57 
613597 -48 DAF96 ECF82.f+E6 EY8fi PCL83 0251 -60 
6F1 
6F23 

-57 
-67 

0F91 
DF96 

1 ECH35 -53 
ECH42 -56 

EZ80 
EZ81 

PCL84 
PCL85 

U329 
U801 

.657b 

01,25 -99 DE91 -25 F.CH81 -26 KTfi1 54 PCL86 UBF89 gg 
68N7GT -28 0E92 -47 ECL80i..435 LT66 -75 P FL200 49 U CC85 84 
11AU7 -18 DE96 -48 ECL82 -27 578 .85 PL36 -45 UCH81 2,8 
25L6GT -18 DL92 -24 13CL86 -32 PC86 -44 PLO! 41 UCL82 a1 
30C15 -58 DL94 -48 E1139 PC88 -45 PL82 29 UF89 ES 
30C17 
30C18 
30F5 

-75 
-58 
-63 

DL96 
DY86 
DY87 

-36 
-21 
-21 

EF80 
F.F85 
EF86 -28 

PC97 
PC900 

CC84 

i85 
28 
-27 

PL83 
PL84 
PL500 
PL504 

81 
.28 
59 

UL84 
UY41 
UY85 
W77 

ES 
a7 
g 

30FI.1 -59 DY802 -28 F1F89 -24 CC89 -41 PY81 I Z77 1 

Poet/Pecking on 1 valve 7p. r1. 3p. per val - on each ex a valse. 
against damage in transit apt extra. Office ad, res. no cal 

eel Insured 

GERALD BERNARD 83 Osbaldeston Road, 
Stoke Newington, London 00.16 

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 61.00 
2 contacts E1.25 
Illuminated I contact E130 
Illuminated 2 contacts £1.55 

REED SWITCHES 
Large range of many sizes, types 
and manufacture 
Popular types: 
E Small n/o 10 for SOp 
A Miniature n/o 24p each 
B Standard c/o 40p each 

REED RELAYS 
Many versions available, popular 
types: 3, 6, 9, 12, 24V 
Miniature I/A normally open 56p 
Small 2/E I contact 36p 

2/EE 2 contacts 44p 
2/EEE 3 contacts 52p 

STD 3/B change over 87p 

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 
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FULL WAVE POWER CONTROL CIRCUIT L. MacNAMARA 

A NUMBER of designs have been featured in 
past issues of Practical Wireless illustrating 
how s.c.r's (silicon controlled rectifiers) may 

be used to control such things as the speed of an 
electric motor and, although these devices worked 
perfectly well for their intended use, their versatility 
was limited when applied to light dimming control. 
In this particular application the s.c.r. has an obvious 
drawback in that it conducts only on one half cycle 
of the mains a.c. and the resulting 25Hz frequency 
appears as a flickering on the bulb, especially when 
run at low intensities. The obvious method to over- 
come this difficulty is to use a related device, the 
TRIAC, which conducts in both directions and the 
present article illustrates how a very simple and 
inexpensive power control unit may be assembled 
from a mere handful of components. 

Mains input 

i 

Load 

250k 
linear 

0.1 }.JF 

600V 

2 
ST2 Diac 

SC40D 

A2 

gate, 
,A1 

sc40D 

Fig. 1: Full wave power control circuit using a minimum of 
components. 

At the heart of the unit is a G.E. D45D TRIAC 
(SC40D) which can effectively handle up to 6A at 
240V. Basically it can be considered as consisting 
of two SCR's connected in inverse parallel either of 

CNG16< 

Fig. 2: The same circuit with r.f. suppression. L1 must be capable of 
handling 5A. 

which can be triggered by a pulse applied at the 
gate. If the time at which this pulse is applied can 
be varied complete control of the power entering 
the TRIAL can be effected and this can be realised 
by a simple resistance/capacity variable phase shift 
network. An ST2 DIAC, which conducts when the 
voltage across it reaches about 20V of either polarity, 
acts as the trigger link between the TRIAC and the 
phase shift circuit. Fig. 1 shows how such a circuit 
can be designed using a minimum of components. 
However due to the sudden switching of the TRIAC 
from the "off" to the "on" state r.f. interference is 
produced and this can be a nuisance if the device is 
operated in the vicinity of radio or TV set. A simple 
inductance/capacity circuit was therefore incor- 
porated to reduce the interference to a minimum 
and the prototype was constructed along the lines 
of Fig. 2. The complete unit was mounted in a plastic 
box with an ordinary 13A 3 -pin socket attached. In 
addition a 5A fuse was incorporated in the plug to 
prevent the TRIAC being damaged should excessive 
current be drawn. 

'SCOPE TRIGGER UNIT P. ROUSE 

MANY government surplus oscilloscopes are 
of extremely high quality and well worth 
preserving, but sometimes they require an 

external trigger signal to produce a visible time base. 
The unit described below produces such a signal and 
alsó synchronises the oscilloscope input waveforms 
to the timebase frequency thus providing a very 
stable display for accurate measurements. It consists 

of an astable multivibrator or square wave generator 
which is coupled to the trigger input on the oscillo- 
scope by a small step-up pulse transformer. The 
circuit diagram is shown in Fig. 1 and its operation 
is briefly described. 

The multivibrator produces square waves of either 
polarity at either collector but Tr2 is used because 
the frequency can be varied over a small range by 
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+9V 
SW1 

To scope 
trigger 

C3 

nput 

1 

C4 

F-- 
0.047 

-J 

Fig. 1: The circuit of the trigger unit. 
ov 

adjusting VR1. With the components specified, this 
range is from 5300Hz to 6500Hz which is quite 
adequate for synchronisation purposes. The wave- 
form at this collector is shown in Fig. 2. The ampli- 
tude is only 8 volts and this must be increased to 
about 16 volts to trigger most of these old oscillo- 
scopes. Furthermore, a fast pulse rise time is also 
required. In order to satisfy these two requirements 
a step-up differentiating pulse transformer must be 
used. This has the added advantage of producing 
both positive and negative voltage spikes thus allow- 
ing positive and negative triggering. The waveform 
between C4 and earth is shown in Fig. 3. 

Differentiating pulse transformers should have 
very low leakage inductance and high permeability 
at their operating frequency. Consequently, a minia- 
ture ferrite i.f. transformer is ideally suitable but 
a Mullard ferrite pot core can be used. The i.f. 
transformer must be rewound in order to give the 
correct turns ratio and a diagram of the type used 
is shown in Fig. 4. 

The i.f. transformer must be care- 
fully dismantled and its windings re- 
moved. It is then rewound as follows. 
Firstly 100 turns of fine enamelled 
wire are wound onto the ferrite bobbin 
and the ends are soldered on to the 
lead -through pins in the plastic base. 
With thin enamel wire such as this, 
the heat of the soldering iron is To SWt 

sufficient to remove the enamel for Ve 
easy tinning. Secondly 200 turns of 
the same gauge wire are wound on to 
the bobbin and the ends are soldered 
to the pins as before. The i.f. trans- 
former is then reassembled. 

V 

8v i 

+V 
+16V 

-16V 
-v 

Fig. 2: (left) Waveform at the co/lector of Tr2. 
Fig. 3: (right) Waveform at C4, 

VR1 

* components list 

Resistors: 
R1 2 2kí2 
R2 22kí2 
all 10% I. watt 

Capacitors: 

R3 22kt2 
R4 2.21c0 

Cl 0 005µF 
C2 0 005µF 
C3 0.047µF 
C4 0 047µF 

Transistors: 
Tri 2N706 
Tr2 2N706 

Miscellaneous: 
VR1/SW1, 5kí2 potentiometer with switch; Ti, 
miniature i.f. coil 0.7cm. x 0 7cm. x 1cm; tag strip 
21in x thin; screened box 3in. x 2in x ;in; battery 
PP9; wire; 3 x 6BA nuts and bolts ¡in long. 

7mm". 

1cm 

`7mm 

Ferrite cover with 
screened outer case 

Ferrite bobbin 

Plastic base with 
lead through pins 

Fig. 4: Construction of the pulse transformer. 

Screened box 10 2'0.75' 

bea nnt & bolt 

SW , ..e, 

7-- 

Tag str.p 

60A nut & Dolt 

'moo batter low. To scope tr.gger input 
..--,Screened cable 

C9 at end M cabre 

Fig. 5: A suggested component layout. 

The circuit is wired up on a small piece of tag 
strip and mounted in an old tobacco tin for screening 
purposes. The switch on the back of the variable 
resistor VR1 is used as SW1 and .the whole unit is 
small enough to be mounted inside the oscilloscope 
if required, in which case a hole of diameter 38in 
should be drilled in the front panel to hold VR1 
and SW1. A 9 volt battery is used to provide power 
supplies and this voltage ensures that the transistors 
operate well within their limits thus providing good 
operational reliability. A diagram of the assembly 
is shown in Fig. 5. 
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GOING BACK... 
Í 

1970 
50 14CII:3°'' 

MR W. W. Pickard from Lowestoft, Suffolk, 
tells us he still has an "Osram Music Mag- 
net" with 2 volt valves and the old springy 

"Benjamin" bakelite valve holders, the set is in near 
perfect condition. He also has quite a lot of 2 -volt 
valves, all sorts, given to him recently by a local 
dealer, and two old sets, one of which is a Geco - 
phone, and the other he thinks a "Marconi". He says 
if any readers happen to be in Lowestoft at any 
time, they are welcome to see this ancient equipment 
and valves, if they will call at his business address, 
192 London Road South, Lowestoft-an outfitters 
shop. Phone 5675 (closed Thursday). 

He can go back to 1923, and had a 3 -valve wireless 
set with plug-in coils then, and remembers well the 
first broadcast from 5XX Daventry. He remembers 
he had at that time an Amplion "Dragon" oak -horn 
loudspeaker-the price was 5 guineas in those days! 

* * * 
Mr. S. D. Smith, 292 Whitton Avenue East, Green - 

ford writes "The article "Going Back" prompts me 
to write down a few memories of my first home built 
wireless receiving sets. I used a similar device to 
the buzzer "thing" shown recently in "Going Back" 
to find a sensitive spot on the galena crystal. My 
buzzer was coupled inductively however and had no 
A or E terminals. Bypassing the galena, bornite 
Zincite etc., etc., we come to my first valve set. This 
was built on the bottom of a cut down wooden box 
from the grocers. A, E and phone terminals were 
P.O. type with steel wood screws for fixing. The valve 
holders were bought as separate sockets which were 
screwed separately into the box. The coils were 45 
and 30 turns hank wound round the first three 
fingers and tied with thread. The aerial coil was 
clamped between two strips of wood by a centre 
screw which fixed it to the box. The reaction coil 
was tied to the end of a lath about 15ín. long. The 
pivot screw (with washers) passing through a cotton 
reel fixed the assembly to the box above the aerial 
coil. A similar piece of wood was attached to the 
condenser, thus providing both slow motion and 
anticapacity control. One needed to be quite a good 
oarsman to avoid catching a crab! The condenser 
was straight line capacity and bunched the stations 
at the bottom end. 

The phones were Sterling from the first World 
War for which I paid 2/6d. The valve I remember 
best had a horizontal assembly. It started to go blue 
above about 20V h.t. and was at that time treasured 
and only brought out for special occasions! My only 

COLIN RICHES 
ARTHUR DOW 

measuring instrument was an old Post Office galvo 
and a few resistances (resistors had not been 
invented). This was "calibrated" against new h.t. and 
g.b. batteries. All readings were strictly comparative. 
This instrument was almost indestructible and could 
be reversed on overload without ill effect. Once it 
was connected momentarily to the a.c. mains when 
on the 120V d.c. range. The only result was a slight 
demagnetisation, easily corrected by moving the 
paper "calibrations". The original variable grid 
leak consisted of a short length of glass tube, two corks, 
a bit of brass wire and burnt sugar. The degree of 
burning determined the resistance range-more or 
less. As I had no megohm meter I had to "suck it and 
see"! 

I heard KDKA New York on two successive 
mornings at about 1.30 a.m. (My mother gave me a 
tongue lashing for my bleary eyes and threatened 
to smash up the gear.) It was many years before I 
heard America again and never since on medium 
wave. This experience made me very cynical about 
the "low loss" components which proliferated later 
and the degradation of the once honourable term 
High Fidelity. This was commented upon in the 
Marconi Book of Wireless (1936). 

Memory ranges over unit sets, the Popular Wireless 
Combination Set which, after various mods. finished 
up with more SP and DP knife switches than a power 
house. It was more effective as an exercise in 
ingenuity and oneupmanship than a wireless set, but 
fun for all that. The Transatlantic Five with plug in 
McMichael r.f. transformers which never crossed 
the Atlantic for me, but which did give me a little 
ephemoral notoriety when I broadcast to all who 
cared to listen the results of the first election won 
by Labour. An early three gang neutrodyne I never 
did succeed in aligning and reverted to a separate 
aerial condenser, the old Transatlantic Five arrange- 
ment. 

Later things became much more commercial 
and stereotyped so I will conclude with a two valve 
circuit which gave me a lot of fun for several 
years. In its final form it had a Ferranti choke and 
transformer and a BTH moving coil speaker, the 
latter replacing the Amplion horn, simple moving 
iron and the Blue Spot balanced armature speakers 
which served in turn. No screening was used and 
with all those fields and triode valves you may be 
able to imagine the stabilising devices that were 
tried out! Just before it was scrapped I found that 
reaction was very smooth and the set quite sensitive 
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if r.f. instability was induced over the whole wave 
band and the reaction coil used back to front. I did 
not recognise the possibilities of N.F.B. and thought 
no more about it for years. Hilversum and Paris 
came in well on L.S., i.e. speech clearly readable in 
any part of a normally quiet room. Brussels was 
somewhat weaker but it was only about 100 watts 
at that time, if my memory is not at fault. It wasn't 
one of the giants anyway. 

I wonder how it would work now? Pentodes, 
ferrite aerials screened coils and valves, reaction to 
the first anode and three tuned circuits. Perhaps 
I'll try it one day if I can find a parafeed 3-1 valve 
transformer. The AF 5 was a bit bulky. 

As an after thought-how many remember the 
very formal announcement - - - "Hallo, Hallo, Hallo, 
this is 2L0 calling; this is the London Station of the 
British Broadcasting Company calling. You will now 
hear the news, copyright by Reuter, Press Associa- 
tion, Exchange Telegraph and Central News"? 

jilartoru lamp etamy 
On September 13th the Post Office will issue a set 

of four commemorative stamps. One of these, valued 
712p, commemorates the 75th Anniversary of the first 
wireless transmissions across water. These tests were 
carried- out by Marconi and Kemp from Lavernock 
Point, near Barry, to Flatholm Island in the Bristol 
Channel and Brean Down in Somerset. 

The Barry College of Further Education Radio 
Society commemorates these tests annually by opera- 
ting amateur radio stations from these historic 
locations. The Society was responsible for suggesting 
to the Post Office the issue of this stamp, and are 
justifiably proud of their association with its issue. 

In connection with this issue, they are making 
available a special commemorative first day cover 
service from Flatholm Island. For the first time the 

The design on the envelope in blue and red. 

Post Office has granted a postmark from Flatholm 
Island. The special postmark will include their call - 
sign GB3BCT (Bristol Channel Tests)-the callsign to 
be used by their station operating from the island 
on the 13th September. The first day cover is an 
embossed design showing the location of the three 
historic sites. 

This unique combination should be of great in- 
terest to radio enthusiasts and philatelists alike and 
the Society will provide the special commemorative 
envelope, the 712p Marconi stamp, address and post 
from Flatholm Island on the first day of issue 
for ... 20p. 

Remittance should be made by crossed postal order 
or cheque. All monies should be made payable to 
BARRY COLLEGE F.E.R.S. 

Names and addresses should be printed clearly, 
and orders should be forwarded to: 

The Secretary, 
Barry College of Further Education Radio Society, 
Colcot Road, 
Barry, Glamorgan. 

to arrive not later than 11th September, 1972 

Vintage etude 
Once again we ask readers to let us know the titles 

and labels of any pre -1930 78's they may have as we 
have received a number of queries asking the where- 
abouts of such records. 

In addition, if anyone has any gen or pictures of 
"talking machines" cylinder or disc, we would be glad 
to hear from them as we are considering writing a 
feature on this subject in a future "Going Back." 

Vintage e e GL 
EQUIPMENT FOR DISPOSAL 

...photographs and constructional details of the "All Concert de luxe" receiver 
by Percy W. Harris, about 1924 also two Scott -Taggart books. Offers to-A. E. 

Robinson, 34 Haddon Way, Carlyon Bay, St. Austell, Cornwall. 
...3 volumes of Harmaworth Wireless Encyclopedia in good clean condition. 

Together with other Items. Sae for details please-F. L. Harris, 80 Queens Walk, 
Ashford, Middlesex, TWIS 3JB. 

...Buzzer Wavemeter similar to the one in your column a short time ago, various 
wirewound, pancake and plug -In coils by Igranic and others, Ferranti and Formo 
Intervalve transformers and chokes, filament rheostats, ebonite panels etc. and 
aeverai examples of single and multiple variable condensers by Ormond and Newey. 
These later being mechanical curiosities in their own right-and mostly brand new. 
I think there are a couple of complete (7) receivers somewhere In the attics but have 
not yet come across them. Any offers --J. C. Priest, 21 Levens Grove, Blackpool, 
Lancs. FYI ELA. 

Winless Telegraphy end Telephony; Charles R. Gibson: Seeley Service, 1914. 

"The Armstrong Super Regenerator Circuit; George J.ELT2. Radio Directory and 
Publishing Co. New York, 1922. 'The Art and Science of the Gramophone" Gydon 
1928.-V. C. Cslver, 11 Robin Deno, Menor Road, Brighton, BN4 SEX. 

INFORMATION WANTED 
.,.any gen on Merconlphone V2 receivr type R.B.I.A.M3 Inst. No. S/A 1728. Inside 

the lid le a Poet Office stamp reading "Type approved by the Post Matter General 
P.O. Regd. No. 2001".-A. P. Llnsell, 7 Canswdon Hall Close, Canewdon, Roch - 
ford, Essex. 

...Info on Gecophone 3 valve (Dot L 2 I.f.). This Is finely made set with ebonite 
covered coils loading coil and reaction. Loading coil marked 1250, BC1847 other 
coil 300, BC13S0. But think that these colla ere Interchangeable. One wee used se 
reaction to the other. In between the two coil* Is disc of aluminium which can be 
slid In and out presumably for adjustment of reaction. Lovely rheostats controlling 
valve filaments, siso nest little cylindrical aerial coupling condenser, made In brass. 
Marconi 2 valve set. Good slow motion condenser gear. This receiver is marked 

"Marconiphone Receiver Type 22 Inst. No. S.C.2881". Unfortunately I have only 
one coil, longways, 1000-2200 metres. This Is a black ebonite cylinder enclosing 
coil end beautiful little reaction colt (adjustable from dial on front) marked "Aerial 
reaction unit, Marconiphone Pat. No. 217042". I would be very pleased to hear of 
medium wave coil, 200-500 metres. It clips on to a base with four clips. The two 
valves fit Into one holder mounted on sponge rubber.-W. W. Pickard, 333 Long 
Road, Lowestoft, Suffolk. 

EQUIPMENT WANTED 
...receiver, separate speaker or valves from the 1920's or earlier.-Gunnar Cari- 

strom, S-540 50 Moholm, Sweden. (Radio Amateur SMSKT). 
...bright emitter valves or dull emitter with exhaust pips on top. Also horn to fit 

diaphragm -type speaker, and pre -1920 components.-P. Beckley, 14 Beechdele Road, 
Newport, Monmouthshlre, NPT SAE. 

ef 

in the article last month on John Scott -Taggart the call -sign of hie amateur radio 
station shown on page 321 should have been LU (later LUX). The receiver illustrated 
on page 322 was the ST400, not the ST300. 
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BRAND NEW 
GUARANTEED 

SEMICONDUCTORS & COMPONENTS 
SOLE AGENTS FOR SOLID STATES DEVICES INC., (U.S.A.). IN U.K. 

RETURN OF POST 
SERVICE 

086 BC307 0-09 BF271 0ß1 
0.20 BC307A 009 BF272 068 
0.50 BC307VI 0-09 BF273 0-86 
0 22 BC308 038 BF274 0.28 

2106176 0-82 AF124 0-24 BC,08A 0-08 BF457 0 48 
2105246 0-48 AF126 0.20 BC308B 0.08 BF458 0-57 
2106190 0-92 AF128 0.20 BC309 0-09 BF469 057 

N6191 0-96 AF127 320 203094. 089 BF821 2-10 
106192 1.24 AF139 0-88 BC309B 0-09 BF821A 2.80 

2N5193 1.01 AF170 0 26 BC313 380 BF828 0-98 
2106194 1 10 AF172 0-25 BC327 021 B1861 0B7 
2N5195 1.48 AF178 055 BC328 049 BF898 0 80 
2916246 0 98 AF179 0.86 20337 0-17 BFW10 0-81 

0.20 2216457 0.35 AF180 0.50 BC338 0.17 BFW11 0-81 
0.22 2106468 0-83 AF186 0-40 BCY30 BFW15 335 
0-13 2106459 0-38 A10200 y86 BCY31 BFX13 0-88 
0.12 3N128 0.68 AF239 `¡-08 BCY32 2FX29 0.25 
0-12 3N138 187 A10240 BCY32 BFX30 025 
017 314199 1-88 AF279 0-47 BCY33 BFX37 0-33 
018 310340 076 AF280 047 BCY34 BFX44 0.38 
0-24 3N141 0.89 AFY42 086 BCY38 BFX63 2 48 
0-27 3N142 0-64 AF211 0-55 BCY39 B10X88 0-80 
0-10 381143 0-84 AL102 0-75 BCY40 BFX84 0-24 

SN352 079 AL103 0-70 BCY42 BFX86 0-29 
310153 074 A81(28 026 BCY43 BFX88 0-24 
810164 0.74 ABY27 0-80 20268 BFX87 0-27 
324169 1-00 A8Y28 0-26 BCY69 BFX88 0-26 
3N187 1.30 A8Y29 0-80 2CY86 BFX89 0-45 
8N200 2-07 A8Y60 320 B0Y87 BFY10 385 
314201 1 05 A6Y66 0-86 BCY70 EFY11 345 

ASZ21 065 BCY71 FY17 0.90 
AU103 BCY72 BFY18 0-85 
BC107 BCY87 847 BFY19 0-85 
80108 2CY88 840 BFY20 0.60 
BC109 BCY89 080 BFY29 0-40 
BC113 18 20210 086 BFY37 0.20 
B0114 0-12 2CZ11 060 BFY41 0-43 
BC116 0-15 BD115 075 BFY48 0-85 
BC116 0-15 20116 0-76 BFY60 0.18 
BC116A 0-18 BD121 076 BFY61 0.18 
BC117 0-21 BD123 088 VFYb2 0-18 
BC118 0.11 B0124 080 BFY63 Olb 
2C119 0-27 BD130 0.60 BFY66 0-84 
BC121 0-20 211131 0.75 2FY84 0-41 
BC123 0-25 BD132 076 BF/16 0-90 
BC126 0-16 BD136 088 BFY76 0-22 
BC126 0-90 B13138 0-44 BFY77 0-24 
20132 080 20137 047 BFY78 ' 0-86 
B0334 041 B0188 065 BFY90 056 
BC136 011 BD139 0-62 BBY39 088 
20186 0-16 BD140 0-78 2111X19 0-18 
BC137 0-16 BDY10 1.26 B8X20 0-14 
BC138 024 BDY11 160 BBX21 0-20 
BC140 0-80 BDY17 160 BBX28 0-84 
20141 0-84 BDY18 175 B8X27 084 
BC142 018 BD119 197 B8X28 0-26 U86 BC143 0-81 2DY20 100 BBX29 0-47 
20144 0-24 BDY38 086 BBX30 0-68 

0_45 
BC146 0-21 BDY60 0-90 B8X69 0-08 

049 BC147 0-10 BDY81 OBb 108X80 054 
0.46 

20148 0-09 BDY62 ,4'75 88X81 0.42 
088 2C149 0-11 2F116 (ÓO ì268r1 88X78 0 15 

080 B0163 010 BF117 B8X77 0-20 
BC164 0-11 131,119 0.58 A8X78 0-26 

036 B0167 0-09 1010121 0ßb B8W70 0-28 
018 11C168 0-10 210123 0.87 BBY24 0-20 
0 28 

B0369 0-10 2F126 0-25 B8Y26 0-20 
1 

BC180 0-11 210127 0-27 28Y28 0-20 
2.3320 B0187B 0-11 BF162 0 20 28227 0-15 

13016813 0-10 210153 0.89 B8Y28 0-15 
801680 330 B10364 0-16 B8138 316 
BC169B 0-11 2F168 0-28 138239 0.15 
BC169C 011 BF159 0.27 B8Y61 0-26 

OlÉ BC170 0-11 BF160 0-28 B8Y62 086 
016 B0171 0-18 2F181 0-86 B8Y63 0.26 
0-19 

BC172 011 BF163 0.20 B0Y54 0-80 
2C182 0-10 BF166 0.85 B8Y66 379 0-22 5C1821. 0-10 BF167 0.18 B9Y86 015 

0188 BC183 300 210173 0-19 BSY78 0-40 / BC183L 0-09 BF177 0.26 28Y79 0-40 
047 BC184 041 BF178 0-81 B8Y790 0 45 

20184L 0-11 2F179 0-38 BSY95A 0-09 028 20188 0-26 2F180 085 20104 1-42 0 2C187 0ß6 BF181 0-84 BU106 2.25 
020 20204 Odi BF182 0-40 0111 0-53 
020 2C206 0-10 210183 0-40 0407 018 
318 

BC206 011 2F184 0-17 0424 016 
0.18 20207 0-10 BF186 0-17 0426 0-88 
048 B0268 0.09 BF194 014 0428 0-26 

20209 0-10 BF196 046 0428 326 0.42 BC211 0-80 2F196 0-15 0444 0ß8 0 BC212% 0-10 2F197 016 D40N3 0-62 
0-17 

BC212L 018 210198 018 OET111 0-45 
0.81 

B0214L 0-14 BF199 0-18 OET113 0-26 
BC236 0-16 BF200 0-40 GET114 0.20 0-84 20237 308 BF224J 0-14 GLT115 0-50 0 B0238 0.08 BF226J 0-19 OET119 0-86 

.60 80239 0.08 1310237 0-22 GET120 040 20261 0.20 BF238 0-2E 0,_ 20263 048 110244 018 
6&T638 020 R0263 0-28 BF245 083 128 BC257 0-08 BF246 0-48 0ET638 0B0 

088 20258 0-08 BF247 049 GET873 0-16 
BC259 0-11 BF264 014 GET880 0-86 088 BC281 P20 2F266 016 0ET883 0-20 BC282 018 
BC283 0 28 210267 0-41 0ET887 0-20 

BF258 0.48 GET890 0-85 2N2907 0.18 2N4927 10Ó AD212 1-76 
Bow) 

0,8º 1010269 0-48 0ET895 026 2N2907A Oß8 2N4928 1-80 
AF108 029 B0302 0-27 BF261 0-28 304.8001 0-18 2N2918 0-75 2104929 8-28 
AF109R 086 

2102923 0-12 2N4930 825 AF114 026 BC303 054 2F284 146 304.8003 0.47 
AF115 086 2C304 0-48 BF270 086 304.8003 0.97 Post á Packing 13p per order. Europe 25p. Commonwealth (Air) 65p (MIN.) Matching charge (audio transistors ont) I5p. extra per pair. Prices subject co al ion without prior notice. 

40050 
40261 
40309 
40310 
40880 
40361 
40362 
43063 
40389 
40394 
40396 
40406 
40407 
40408 
40409 
40410 
40411 
40467A 
40488A 
40600 
40601 
40602 
40603 
40604 
40638 
40673 
AC107 
AC113 
AC116 
AC117 
AC121 
AC126 
AC127 
A0128 
AC141K 
AC142R 
AC161V 
AC162V 
AC163 
A0163E 
AC164 
AC176 
AC178R 
AC187E 
AC188K 
ACY17 

2N2889A 0d7 2N4302 ACY44 
AD1S8V 2N28413G 0.46 2N4303 

2647 1-20 2104913 0-80 
AD14o 

2102711 0-12 2N4914 0-87 
AD140 

2N2712 0-12 2N4915 0-96 AD142 
2N2713 0-17 2N4916 0-11 AD14S 
2102714 0-17 2104917 0-17 

AD149V 
242904 0-18 2N4918 060 AD149V 
2N2904A 0.29 2104919 0.58 AD160 
2N2906 0-26 2N4920 0-60 

Awe 
2N2906A 0-28 2104921 0-50 AD1g2 
2N2906 0-18 2N4922 056 ADM' \ 

2N4928 080 AD182 
2142906A 0-E8 AD211 

TRANSISTORS 2/94931 2.70 ÁF116 
2/96172 0.09 ÁF117 

20301 015 2/92924 042 2N5174 082 AF118 
20502 0.16 2/92925 012 21415176 0.26 AF121 
20303 Pß6 2/92926 
20306 0.80 Oree 
20309 0.80 Yell 
20344A 0.26 Oran 
20346B 0ß3 2N3053 
20371 0.15 2/93054 
20374 0-15 2N8054 
20381 0-25 2/93065 
20417 0.20 2N3390 
2N109 0.49 2/93391 
2/9174 1.40 2N3391A 
2/9176 0.75 2N3992 
2N274 0.76 2/93393 
2/9886 0-75 2N3394 
2/061 0.95 2/93402 
2/9376 1.00 2N3403 
2N884 0.98 2/98404 
2N388A 0.40 2N3405 
2/9404 Oß8 2N3414 
2/9404 0.28 2/93415 0.10 
2314656 0.75 2N3416 015 
2N456A 0.75 2/93417 081 
2N467A 0.80 2/93570 1-25 
2/9491 825 2/93671 1.12 
2/9584 028 2/93672 0.97 
2/9691 084 2/93702 0.11 
2/9696 0.15 2/48703 0.10 
214897 0.15 2/93704 0.11 
2/9698 0.26 2N3705 0-10 
2N699 0-10 2103707 011 
2N69 0.10 2N3707 031 
2N706Á 2/93708 0-70 
22708 048 2/93709 0-90 
2/9709 0.88 2/93710 0.90 
2/9711 0.30 2/93711 0-90 
2/9718 0-21 2N3712 0.96 
2N718A 0.80 2/93713 108 
2/9720 0.50 2N8714 1.16 
810721 0-55 2/93715 1.28 
2/9914 0.16 2N3718 1.80 
2/9916 0.17 2N3773 2.40 
2N918 0.80 2N3774 8.33 
2N919 0.20 2/93775 4.19 
2/9929 0.14 2/93776 5.95 
2N9..0 0.14 2/93777 4-84 - 

2101090 0-30 2/93778 2.25 
2/91091 082 2/93779 8.15 
2N1131 0.20 2/93780 4.50 
2/91132 0.20 2/93781 8.67 
2/91184 1-27 2/93782 8.37 
2/91802 018 2/93789 1.78 
2/91303 0-16 2/93790 1.90 
2N1304 0.20 2N3791 2.06 
2N1305 0.20 2/93792 2-20 
2/91306 0.22 2/93794 
2/91307 0-22 2N3819 
2/91308 Oß5 2N3820 
2/91309 0.25 2N2923 0.62 
2N1483 0.90 2N3824 0.75 
2N1507 0-30 2/93826 0ß3 
2971813 0.20 2N3854 0.16 
2/91613 0.88 2N3854A 0.16 
2/91637 0.86 2103856 0.16 
2/91638 0.82 2N3855 0.18 
2/93671 1.00 2/93856 0.16 
2N1701 1-10 2N3858A 0.16 
2/91702 2.15 2/93868 0-16 
2/91711 0.17 2N3868A 0.18 
2/91893 0.34 2/93869 0.16 
2103102 0.30 2N3859A 0.18 
2N2147 0.70 2/93860 016 
2/92148 060 2N3866 0.70 
2N2192 0.40 2N3877 0.25 
2N2192A 0.40 2173877A 0-26 
2/92193 0.58 2/93878 1.22 
2N2198A 0.61 2/93879 1.91 
2/92194 0.27 2/93900 020 
2N2194A 0.80 2N3900A 0ß1 
2/92195 0-87 2/93901 0.82 
2N21964 0.18 289903 0.22 ACY18 2N2218A 0-18 2N3904 0.22 ACY19 2/92219 320 2/93905 0.21 ACY20 2N2219Á 0.20 2/93906 0.22 ACY 21 2/92220 0-20 2/94036 0.40 A(,Y22 2/92221 0.20 2N4037 0.85 ACY28 
2N2221A 0.22 2N4058 0.12 ACS 30 2/92222 0.20 2/93059 0.90 ACY39 2N2222A 0-82 2/94060 0.11 ACY40 2/92368 0-11 2/94061 011 A0Y41 2/92869 012 ^^^^ 

0.50 
O -b8 
0-26 
0-87 
0-85 
0.87 
0-40 
0.81 
0-87 
0-68 
0-b0 
0-40 
0.81 
0-41 
0-49 
0-58 
1.40 

0.86 
0.40 
0.80 
060 
0-80 
0.85 
0.40 
0.80 
0.50 
0.16 
0.15 
0.18 
0.19 
0.58 
0.82 

0-20 

8/97400 
B107401 
8107402 
8197403 
BN7404 
8107406 
8107406 
8107407 
8107408 
BN7409 
8N7410 
8N7411 
8N7412 
8N7413 
8177416 
BN7417 
8107420 
8N7421 
8197422 
8N7428 
8N7426 
BN7428 
BN7427 

TTL. LOGIC I.C. NEW PRICES 
1-'-¢ 26+ 

Sp 
0.18 
0.18 
0.18 
0.18 
0.20 
0.20 
050 
0.50 
0.20 
0.20 
0.18 
0.20 
Dib 
382 
0.40 
0.40 
0.18 
0.20 
0.42 
0.46 
0-42 
0.28 
0iß 

0.20 
0.20 
0.22 
Oß2 
0-66 
0.58 
022 
0.22 
0.20 
0.22 
0.48 
0.86 
0.45 
0.45 
0-20 
0.22 
0.48 
0.52 
0.48 
0.82 
0.48 

8147428 
8/97430 
0197432 
ßN7433 
8/97437 
8/97438 
8107439 
ßN7440 
8207441ÁN(0 8d 
8N7442 ( 
8/47443 1-04 
8/97444 104 0.88 
8N7445 1.86 1.70 
8/47446 1.80 1.80 
8/97447 1.80 1.20 
8N7448 1.04 0.92 
827449 Price to be 

announced shortly 
8/97460 0.20 0.18 
8N7451 0.20 0.18 
81N7452 0.20 0.18 
8107463 0-20 0.18 
0N7484 0.20 0.18 

1-24 
1p 

0.71 
0.20 
0.48 
0.71 
0.52 
052 
0.52 

26+ 
29 
0.82 
0.18 
0.42 
0.62 
0.45 
0.46 
045 
0.18 
0.77 
0.88 
0.88 

8/97460 
0147470 
8107472 
8/97473 
8107474 
8N7475 
8107476 
8N7480 
SN7481 
8N7482 
8107483 
8N7484 
8N7486 
BN7486 
B147488 
BN7489 
8N7490 
BN7491 
8N7492 
8N7493 
8147494 
8107496 
8107498 

1-24 25+ 
lp Op 

0.20 0.18 
0 38 0.34 
088 081 
045 039 
045 0.39 
060 056 
0 47 Oit 
0.70 0-66 
1.45 1-27 
1-26 130 
130 1.05 
1-10 100 
250 280 
0.45 0.40 

12-40 1180 090 0.75 
080 0-75 

1.00 
080 0.75 
0.80 0 76 
0.85 0-79 
0.85 0.78 
100 0-90 

SUB -MIN ELECTROLYTIC 
Axial lead 6p each Vains: (µF/V); 064/64; 1/40; 1-6/25; 3.8/16; 22/63; 4/10; 4/40; 8.4/8.4; 8.4/25; 10/64; 126/25; 16/40; 20/16; 20/64; 26/8.4; 28/26; 32/10; 32/40; 40/16; 60/8.4; 60/26; 60/40; 64/10; 80/18; 80/26; 100/6-4; 125/10; 125/16; 200/10. 

SILICON RECTIFIERS 
Ply 50 100 400 600 800 
3A 90 1 11p 12p 169 
8A 1 D" 17p 324; 25D 279 
6A - 25; 809 82}9 85p 
10A 809 869 40p 47p 589 889 
15A 889 459 489 659 859 769 
36A 70p 809 909 1100 11-40 6170 
1 amp and 3 amp are plastic encapsulation. 

1000 1200 
209 
309 84-9 

769 
87p - 

1875 

DIODES & RECTIFIERS 
IN84A lOp AA119 7p BAX16 124p F8T8/4 2349 
1N914 7p AA129 16p BAY38 171p O46 17p 
114916 7p AAZ13 129 BAY31 7p 0A10 209 IN4007 209 AAZ15 129 BAY88 0A9 10p I844 7p AAZ17 109 BY100 16 0A47 89, 
I13118 15p BA300 15 BY103 0A70 79 I8120 189 BA102 25D BY122 474; 0473 10p I8121 14p BA110 259 BY124 15; 0A79 7p I8130 8p BA114 15p BY126 169 0A81 89 18131 lOp BA116 7p BY127 179 0482 10; I8182 120 BA141 17p BY184 579 0490 
I8920 79 BA142 17p BYX10 22p 0A91 7p I8922 Bp BA144 18p BYZIO 859 0A96 
I8923 129 84146 179 BYZ11 889 04.200 7; I6940 69 84164 18p BYZ12 80p 0A202 10p BAX13 6p BYZ18 269 TIV307 50p 

OPTOELECTRONICS 
MINITRON 3015F 7 -SEGMENT 
INDICATOR (18 PIN DIL) 1800 

May be driven by 8N7447 

ONP-7AH COLD CATHODE 
TUBE BIDE VIEWING. 0.9 and 
TWO DEC be d P 41ÁN. 75p 

/ e 

TIL 209 LIGHT EMITTIN 
DIODE. Made by TEXAS INBT 

ed). 869 

B9900 PHOTOREOIBTOR Sep 

VE RO BOARD 
0.15 0.1 

lraMz Matrix 
29 x 31 In 17p 25p 
2} x á1n ß6p 25p 
38 x 31 in 1169 25p 
31 x á1n 80p 28p 
6 x 171n (Plain) 82p -- 
Vero Pins (Bag of 36) 2011 
Vero Cutter 45p 
Pin Insertion Toole (-1 and -15 

matrix) at 669. 

"SCORPIO" CAP 
DISCHARGE IGNITION 

SYSTEM 
(As published in P.E. Nov. 
71). Complete kit E10.00 

P. & P. 50p. 

RESISTORS 
Carbon Plus 
} watt 6%, 1p. {W, 1W & 2W 
{ watt 6%, 1p E12 Series 
{ watt 5%, 1}p 
} watt 2y%. )6/q 4p 
I watt 2 pw A {w 
2 watt l0y p E24 Series. 

SLIDE POTENTIOMETERS 
68 mm, TRACK 

SINGLE GANGED. LOG or LIN 
lk to 1M. 40p each. 

TWIN GANGED. LOG or LIN 
lk to 600k sop each 

MULLARD C280 M/FOIL 
CAPACITORS 
0-01. 0.022, 0.038, 0.047 8p saes 
0.068, 0.10 .. 
0.16, 0.22, 0.33 .. 
047 
068 
1µF 
16µF 
2.2/oF 

14 
ß6p 

WIRE -WOUND EESISTOR8 
2.5 watt 6% (up to 270 ohms 

only), 7p 
6 watt 6% (up to 8ßk 0 only), 99 
10 watt 6% (up to 28k1ì only), 

10p 

POTENTIOMETERS 
Carbon: 
Log. or Lin.. lees switch, 
Log. or Lin., with mite96 
Wire -wound Pote (3W), 
Twin Ganged Stereo Pots, Log. 
or Lin. 40p. 

PRESE 
0.1 Watt 
0.2 Watt 
0.8 Watt 

ARBON) 
VERTICAL RRAL 

lip HORIZONTAL 

P.W. Digital Clgck 
Complete Hit (leu box) is in 

X20.50 e. i °) 

Tel. 01-452 0161/2/3 A. MARSHALL & SON ` ,'ZSALLERS-WELCOME 
Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 MU. 

RS 
9-6.08ÁT.14 

et 
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Sinclair Project 60 

scratch 

ance 

Active 
Filter 
Unit 
(A.F.U.) 

The value of an efficient filtering system cannot be over emphasized in 

these days of very high quality reproduction since there are so often 

occasions where its use can mean the difference between comfortable and 

uncomfortable listening. On the low pass side the Sinclair A.F.U. will 

effectively reduce hiss from radio or tape, cut out heterodyne whistles on 

A.M. reception, greatly reduce record surface noise and other imperfec- 

tions ; on the high-pass side it will cut out motor rumble and other spurious 

low frequency intrusion. The unit is for use between pre -amp (including 

tape pre -amps) and power amplifiers, and operates in two sections, both 

stereo. The cut-off frequencies are continuously variable, and since at- 

tenuation in the rejection 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 as easy to mount as the stereo 60 

pre-amp/control unit which it matches in styling, along with the Stereo 

FM Tuner. 

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 IC.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). 6-8Ll. Frequency Response: 5Hz 

to 100KH z t 1 d13. 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: 
90d13 (1.000.000.000 times) after feedback. 
Supply Voltage: 6 to 28V. Quiescent cur- 
rent: 8mA at 28V. Size: 22 x 45 x 28mm in- 

cluding pins and heat sink.. 

Manual available separately 15p post free, 

With FREE printed circuit 
board and 40 page manual. 

£2,98 Post free 

sinclair- 

Built and tested 
post f ree 

£5.98 

SPECIFICATIONS 

The A.F.U. employs two Sallen and Key type 
active filter stages. one rumble (high pass) 

and one scratch (low pass). The two stages 

use complementary transistors to minimise 
distortion. 
Supply voltage: 15 to 35 volts. Current 

3mA maximum. 

Gain at 1kHz: Filters flat 0.98 (-0.2 dB) 

HF cut off: (-3dB) variable from 28 kHz 

to 5 kHz at 12 dB/octave. 

LF cut off: (-3dB) variable from 25Hz to 

100Hz at 1 2dB/octave. 
Distortion: at 1 kHz (35 volt supply) 
0.02% at rated output. 

Project 605 

The easy way 
to buy and 
build 
Project 60 

Project 605 is one pack containing: one PZS. 

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 r29.95 
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 

450 

www.americanradiohistory.com

www.americanradiohistory.com


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.5o £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 (8û) 
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 (2.50 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 f 1 dB. Distortion: 0.02% into 8 ohms. Signal to noise ratio: better 
than 70dB unweighted. Input sensitivity: 250mV into 100 Kohms (for 15w into 81-11. For speakers from 3 to 15 
ohms impedance. Size: 1 4 x 80 x 57mm. 

Stereo 60 Pre-amp/control unit 
Designed specifically for use on Project 60 systems, the Stereo 60 is equally suitable for use with any 
high quality power amplifier. Since silicon epitaxial planar transistors are used throughout, a really 
high signal-to-noise ratio and excellent tracking between channels is achieved. Input selection is by 
means of press buttons, with accurate equalisation on all input channels. The Stereo 60 is particularly 
easy to mount. 
SPECIFICATIONS -Input sensitivities: Radio - up to 3mV. Mag. p.u. 3mV: correct to R.I.A.A. curve 
htdB 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 1d8. 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 207mm. 

Built. tested and guaranteed. £9.98 

erisaifrrAtr . . !» . ° 

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 108MHz. Sensitivity: 
71.1V for lock -in over full deviation. Squelch level: Typically 201..tV. Signal to noise ratio: >65dB. Audio frequency response: 10Hz - 15KHz (.1.1dB). 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 

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.B 35 volts stabilised £7.98 
PZ.8 45 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.0 .,12V battery £4.48 
volume control, etc. 

Mains powered record 
player volume control. etc. 

Z.30, PZ.5 Crystal or ceramic P.U. £9.45 

12W. RMS continuous 2 x Z.30s, Stereo Crystal. ceramic or mag. £23.90 
sine wave stereo amp. for 60; PZ.5 P.U., F.M. Tuner, etc. 
average needs 

25W. RMS continuous 
sine wave stereo amp. 
using low efficiency (high 
performance) speakers 

2 x Z.30s, Stereo High quality ceramic or £26.90 
60; PZ.6 magnetic P.U., F.M. 

Tuner, Tape Deck, etc. 

80W. (3 ohms) RMS 2 x Z.50s, Stereo As above £34.88 
continuous sine wave de 60; P2.8, mains 
luxe stereo amplifier. (60W. transformer 
RMS into 8 ohms) 

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. 

sinlair 

Guarantee 
If, within 3 months of purchasing any product direct from 
Sinclair Radionics Ltd.. you are dissatisfied with it, your 
money will be refunded at once. Many Sinclair appointed 
Stockists also offer this same guarantee in co-operation with 
Sinclair Radionics Ltd. 

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 f1.00) will be made. No charge is made for 
postage by surface mail. Air Mail is charged at cost. 

SINCLAIR RAOIONICS, ST IVES, HUNTINGDONSHIRE PE17 4HJ 

Please send 
1 enclose cash/cheque/money order. 

Name 

Address PW 972 
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Fully guaranteed 
Individually packed 

VALVES 
B1211 81.76p ECH84 45p N78 8176p 
CY31 Up ECB200 82p 0A2 Up 
DAF98 88p ECLS0 46p OB2 UP 
DF96 42p ECL82 Up PABC80 878 
DK98 41p ECL83 IMp PC97 46p 

DL94 409 E9886 46p PCC84 409 
DL96 41p EF37A1125p PCC89 501, 
DM70 80p EF40 509 900189 66p 
DY86 38P EF41 65D PCE800 76p 
DY87 32p EF80 Up PCF80 80p 
DY802 48p EF83 66p PCF82 889 
E880C/01 EF85 82p PCF84 489 

81.858 8E88 81p PC986 679 
E18oCC 42p EF89 Up PC9200 77p 
E181CC 905 EF91 SOp PC9201 77p 
E182CC EEO/ 87p PCF801 48p 

91.80 EF96 gOD P0F802 48p 
EA60 93p EF183 80p PCF806 72p 
EABC80 88p EF184 86p PC9808 Up 
EAF42 56p EFL200 76p PC9808 72p 
EB91 18p EL34 52p P011200 701 
EBC33 60p EL41 Up PCL81 47p 
EBC41 52p EL42 58p PCL82 87p 
ECC81 80p EL84 259 PCL83 Up 
EBF80 42p ELBb 48p PCL84 42p 
EBF83 42p EL86 40p PCL85 42p 
E13989 80p EL90 S6p PCL88 42p 
E0L`81 80p EL95 35p P91200 Mp 
ECC82 ß08p EL500 85p PL36 68p 
ECC88 80p EM31 25p PL81 60p 
ECC84 30p EM80 40p PL82 40p 
EOM 40p E5184 86p PL83 429 
Is0t/88 60p EM87 889 P184 Up 
EOC88 87p EY51 40p PI.500 78P 
ECC189 Up EY88 40p PL504 76p 
E0980 Up EY81 86D PX4 825.600 
E0982 85p EY88 40p PY33 605 
ECF88 769 EZ41 46p PY80 Up 
ECF801 OSP EZ80 26p PY81 27p 
E09802 82p EZ81 27p PY82 27p 
E02685 80p 0234 68p PY83 86p 
EC1142 Up 0Z37 70p PY88 87p 
ECH81 Up KT66 92-06p PY800 50P 
ECRU 42p KT88 1240p PY801 60p 
28/4111. AER ALB each consisting of ten 3R. in. dia. 
tubular screw -In sections. Oft. (3 -section whip aerial 
with adaptor to fit the 71n. rod, insulated base, stay 
plate and stay assemblies, pegs, reamer, hammer, etc. 
Absolutely brand new and complete ready to erect. 
In canvas bag £4. P. & P. SOp. 

METERS Full List of our very large 
stock of meters on request. 

TRANSISTORS, ZEN ER DIODES etc. 
OM 80P 
oAlO UP 
OA7u 10P 
0A71 lOp 
0A73 79 
0A74 7p 
0A79 (8D1 
0A81 
0A91 
0A200 
0A202 
0A210 
0A211 
OAZ200 
OAZ201 
0C18 
0C22 
0026 
0026 
0028 
0029 
0035 
OC38 
0038 
OCN 
0046 
0070 

8p 
7p 

10p 

66p 
Sop 
60 
ó0p 
40p 

60p 
60p 
50p 
58P 
42p 
17p 
12p 
12p 

0071 1ßp 
0072 ß0p 
0073 ß0p 
0075 UP 
0076 Up 
0081 ß0p 
0081D 20p 
0C81DM SOP 
0082 Up 
0C82DM 80p 
0083 85p 
008311 150 

00122 50p 
00139 Up 
00140 409 
00170 Up 
00171 ß0p 
OC172 87p 
00200 40p 
00201 76p 
OC206 959 
Y21ß ß0p 
IN22 60p 
IN43 105 
IN70 7p 
17/877 12p 
IN702.72589p 

IN823A 8130 37/154 95p ßC108 lOP GET115 469 
17/4785 50p 
IZMTB Up 
IZMT10 839 
IZTS 87p 
IZT1O Up 
20385 61p 
20403 61p 
214918 87p 
391304 Up 
2N130ß Up 
27/1307 Up 
2772147 64p 
27/2411 91.60 
2N2904A 259 
3772989 84.00 
2N30ó3 20p 
223064 609 
27/3056 Mp 
27/3730 509 
2/43731 2276 
27/4172 50p 
82303 60p 
39100 62p 
SFR6 82p 
371128 87p 
37/139 £1-76p 
37/140 97p 

37/159 81.46p 
OFRS 46p 
1291380 78p 
40594 81.26p 
40695 8126p 
40838 11-26p 
40868 11.PAp 
40689 11.40p 
AC128 259 
AC127 26p 
AC128 20p 
AC178 20p 
ACY 17 
ACY28 
AD149 
AD181 
AD182 
AF118 
AF127 
AF139 
AF178 
AF1M 
ABY28 
A8Y28 
A0Y87 
BAW19 
BC107 

Sop 
Up 
85p 

90p 

4$p 
40p 
Sip 

48p 

10p 

BC113 10p 
Bc118 90p 
BCY72 16p 
131,115 26P 
13E173 20p 
BFY61 20P 
BFY52 200 
BB Up 
Bß2 47p 
B8Y29 26p 
801001180p 
BYZ13 86p 
BYZ16 68p 
CH81/30 26p 
CH81/20 38p 
CR81/30 409 
CR81/35 459 
CRB1/40 48p 
CRB11/06 SOP 
CH83/20 38p 
CR88/30 43p 
CRB25/025 

56y 
CR83/40 60p 
C82A Up 
CV102 26p 
GET103 288 

GETUP 60p 
GEX68 8150 
NKT222 209 
NKT304 60P 
RA8310AF 

Up 
SD918 Up 
SD928 31p 
815138 32P 
81394 S1p 
811988 46p 
V406A 
Z2A61CP 785 
ZR11 Bßp 
ZR21 46p 
ZR22 4Sp 

ZENOR 
DIODES 
All preferred 

voltage 
1W 0.17 

W 0.87 
15W 0.86 
7W 0.40 

QQVO3-10 AF42 - -p UY85 384 
81.269 UBC41 47p VR105/30 Up 3574 45y 

QQVO8-404 138E80 40p VR150/30 38p 5ß264M66.80 

R17 
86 40p UBF89 Up Z80117 

489 UCC85 40p 28088 9í126p 
5ß/266M1200 

R19 87p 00980 Up Z900T 96p 6ß40Y 760 
STV280/40 U0142 70p I14 169 2U4G Up 

£840p 001181 $59 IRIS 35p 5V40 469 
BTV280/80 1JCL82 Up 184 25p 6Y4G 40p 

19 OOp UCL83 ß0p 185 249 5Y80T Up 
TT21 13 00p 15F41 50p IT4 Up 52.1 Up 
U25 76p ÚF80 1Mp 1X2A 40p 5Z4 75p 
028 75p 11389 Up 1X22 40p 5240T 409 
027 609 ÚL41 65p 27126 87.509 8827 SOD 

01191 7813 0184 OOp 3A4 Sop 6AC7 165 
17801 81.00 002 55p 3136 15p BAHR Sop 6B2.6 UP 
UABC80 85p ÚY41 45p 3Q4 87p OAKS 30p BBEB 30P 
MANY OTHERS IN STOCK include Cathode Ray TaSee and Special Valve,. U.K. 
P. et P. Up to 61 12p, 61-62 17p, 92-18 22p. Over £3 poet free. C.O.D. 20p extra. 

Integrated Circuits -Many others in Stock 

BAKE D 
BALG 16p 
BALSW 40p 
BAMB S0p 
6AN8 60p 
6AQ6 86p 
8AQ2W 50p 
BAN 3'7 
ßA870 MD 
8ÁT8 Sop 
8AÚ8 Up 
6AX4OT SOP 
8AXSGT 705 
627 40p 
8BK7 609 

6BGBG 
BBJB 45p 
6BQ7A 40p 
6BR7 8ßp 
611W6 ß6p 
6BW7 805 
804 30p 
806 Up 
6CH6 Up 
OCLB 49p 
6D6 SOP 
BEAK ß5p 
8923 75p 
6F33 81.60 
616M 80p 
6J4WA 75p 

RCA. CA 3005 wide band R.F. Ampi. 300mW dins £1.20 
CA 3012 wide band ampi. 150m W dies .. .. £0.80 
CA 3020 Audio power am pi . .. .. .. £1.20 
CA 3036 Audio pre -amyl. £0.75 
General Electric PA 222 £3.25; PA 234 £1; PA 237 £1.86 
Millard TAA 283 £0.75; TAA 320 73p 
MOTOROLA MC 14355 £2.25; MC 170GCG £1.16 

BJ5G'T Up 
OJ8 ß0p 
6J70 ß6p 
627M 40p 
SKBGT 56p 
6717 88p 
6K7G ß0p 
8K8GT 40p 
ßK28 70p 
6ßA7 40p 
68A7GT 8ßD 
88C7GT Up 
6807 Up 
8837 87 
ß8770T 829 
8810 350 
88L7GT 82p 
88N70T Up 
6ßQ7 ß9p 
68Q7GT 365 
6V60 17p 
ß5766T 401 
6X4 80p 
6X56 80p 
6X6GT 87p 
6480 60p 
8.8012 70p 
BZ4 3ßp 
7B7 4ßp 
7Y4 O0p 
9116 37p 
11E2 12.80p 
12AT6 30p 
12AT7 80p 
12AÚ7 8013 
12AV6 8813 
12AX7 805 
12BA6 8711 
1213E8 40p 
12617 ß7p 
1208 885 
12E1 91.50p 
12716 Mp 
12K7GT 40p 
12K80T 46p 
12Q70T UP 
12867 Up 
1487 76p 
19AQ6 40p 

ALL valves 
guaranteed 

19(13 14.25p 8065 Up 
1906 11 Up 6080 11609 
19114 25 00p 8148 91.75p 
20P4 ß1.00p 8020 12 -Up 
25L8GT 40p 9001 20p 
30015 70p 9002 25P 
80017 869 9008 60p 
30018 76p 9004 16p 
30F530911 

705 
84p 9008 15p 

80911.2 

309113 65Op 

303114 85p 
30116 08ópß0 

30L17 p 
30P12 805 
30E19 80P S1 7013 
3OPLOPL1S SED 
30PL14 859 
351ß6T ó0p 
35W4 80p 
35Z40T 46p 
5005 40p 
b0CD6G 70p 
50E112 ß0p 
76 40p 
76 40p 
78 409 
80 b0 
72SÁ/B 9700 special 'diva 
803 83.2ßp CV2339 
805 1O-OOp 820 OOp 
807813 

9ß-7 6p 
66% JP9/7D 

187.605 
832A 13-00p K301 25.00p 
886A 76p K305112.00p 
931A 14 00p K308 116 OOp 
964 405 
966 26 KRN2A 
830 20p 9L60p 
967 SOp W1.417Á 

2061 665 ß3/02/E 
ß 

5938 11.18p 187 50p 
6057 ß0p 5022 918.005 
8080 50p 714AY 14009 
8084 45p 725A 116.005 

O.K. Tubes 
VCR97 

1450p 
VCR617B 

96 60p 
VCR517C 

87.50p 
5FP7 91.829 
8813 88-00p 
88J 19.00p 
ß8L 89009 

Photo Tubes 
CM025 

82.7ßp 
031A 14.00p 
60970 

117-50p 

Co omor (Electronics) Ltd. 
170 GOLDHAWK ROAD, LONDON W12. 

RETAIL: 7434946 TRADE: 743 0899 
Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m. 

PHOTOELECTRIC KIT 
CONTENTS. 2 P.C. Chassis Boards, Chemicals, Etching Manual, Infra -Red Photo- 
traneletor, Latching Relay, '2 Transistors, 3 Diodes, Resistors, Gain Control, Terminal 
Block, Elegant Case, Somme, etc. In fact everything you need to build a Steady -Light 
Photo-Switch/Counter/Burglar Marro, etc. (Project No. 1) which can be modified for 
modulate.) -I )chi "perai i1111. 

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 Alarms, 
Counters, Door Openers, etc. 
CONTENTS: 2 lenses, 2 mirrors, 2 45 -degree wooden blocks. Infra -red Biter, pro- 
jector lamp holder, building plane, etc. Price 41.26 Postage and Pack. lop (11.K.). 
Commonwealth: Surface Mail 20p, Air Mall 50p. 

LONG RANGE INVISBLE BEAM OPTICAL KIT 
CONTENTS: As above. Twice the range of standard kit. Larger Lenses, Filter, etc. 
Price 11.85. Postage and Pack 15p (U.K.) Commonwealth: Surface Mail 20p, Air Mail 
£1.15. 

JUNIOR PHOTOELECTRIC KIT 
Versatile Inv isihle-beam, Relay -less, Steady -light Photo -Switch, Burglar Alarm, Door 
Opener, Counter, etc., for the Experimenter. 
CONTENTS: Infra -Red Sensitive Phototransistor, 3 Transistors, Chase is, Plastic Case, 
Resistor., Screws, etc. Full 8lee Plans, Instructions, Data Sheet "10 Advanced Photo- 
electric Designs". 
Price 11.26. Postage and Pack. lop (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 7613. Post. and Pack. 10p (U.K.). Commonwealth: Surface Mail 20p; 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 deacriprioes of all Hits and ProjeUe 

TEXAN 20+20 WATT. 
STEREO AMPLIFIER 

Electro Spares can now supply all the components to build the 
"Texan" Amplifier, featured in Practical Wireless May/June 1972. 
All components are brand new with fibre glass p.c. board, all 
metalwork, knobs, finished silver trim front panel, etc. etc. 

TOTAL COST OF COMPLETE COMPONENTS 
ONLY (2785 -POST FREE ! 

All components are available separately, to enable the constructor 
to obtain just what parts he requires at any one time. Please 
send S.A.E. for free list. 
SPECIAL CONTEMPORY STYLE SLIMLINE METAL 
CASE WITH WOODEN END CHEEKS IS NOW 
AVAILABLE FOR THIS AMPLIFIER -DETAILS IN- 
CLUDED WITH ALL LISTS, OR AVAILABLE ON 
RECEIPT OF S.A.E. 

P. E. `GEMINI' 
STEREO AMPLIFIER 

30 Watts (R.M.S.) per Channel into 8 Ohms ! ! 

Total Harmonic Distortion 0.02% ! ! 

Frequency Response (-3 dB) 20Hz-100kHz ! 1 

This high quality Stereo Amplifier for the Home Constructor was 
described in a series of articles in "Practical Electronics", from 
November 1970 to March 1971. lc 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 it is well within the 
capabilities of the ambitious constructor. 
We can now supply a reprint of the articles in booklet form, 
price S5p plus 4p postage, with free complete component 
price list. 
For 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 SERVICE VALUE 

ELECTRO SPARES 
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WEYRAD 
COILS & TRANSFORMERS FOR CONSTRUCTORS 

Special versions of our P50 Series are now available for AF117 or 0C45 Transistors. They can be used 
in the standard superhet circuit with slight changes in component values. 

Oscillator Coil P50/1AC (For 0C45) P50/1AC (For AF117) 33p 
1st I.F. Transformer P50/2CC (For 0C45) P51/1 (For AF117) 36p 
2nd I.F. Transformer P50/2CC (For 0C45) P51/2 (For AF117) 36p 
3rd I.F. Transformer P50/3CC (For 0C45) P50/3V (For AF117) 36p 

Rod Aerial RA2W 72p 
LFDT4/1 58p 
OPT1 58p 
PCA1 58p 

Driver Transformer 
Output Transformer 
Printed Circuit 

I.F. TRANSFORMERS FOR "PRACTICAL WIRELESS" CIRCUITS 
Components for several receivers are available, including the following for the "Clubman". 

T41/1E 1st I.F. Transformer 39p 
T41/2E 2nd I.F. Transformer 39p 
T41/3T 3rd I.F. Transformer 57p 
T41/3T B.F.O. Coil 57p 

Details of these and our other components are given in an illustrated folder which will be supplied on request with postage please. 

WEYRAD (ELECTRONICS) LIMITED 
SCHOOL STREET, WEYMOUTH, DORSET 

NEW -from partridge 
SIZE: 
6 Inches (153mm) x 
5} inches (133mm) 
x 3 inches (76mm) 

FINISH: Gold Stove 
Enamel Metal Case 
with Fascia Off 
White on Maroon 

JOY MATCH 111A-versatile Pi circuit. Matches most 
antennae, including JOYSTICK VFA, to your Communications 
Receiver. 1 .6 to 32 MHz continuous coverage. £11.00 ( +30p p/p) 
JOYMATCH 111A-FOR TRANSMITTING: High peak, 
harmonic free, excellent SWR obtainable on 6 bands 160 thru 
10, when used with JOYSTICK VFA. Handles up to 300W 
P.E.P. (P.A. input) at LOW "Z" out. 

PARTRIDGE PACKAGE DEAL 
TRIO 9R59DS (with mechanical filter) £5750 delivered 
TRIO Matching SP5D speaker (optional) £4.38 
JOYMATCH 111 or 111A £1100 
Matching JOYSTICK VFA (1972 model) 

when ordered with above FREE 

COMPLETE HIGH PERFORMANCE 
RECEIVING STATION £72.88 

Send 3p stamp for full details and illustrated description of 
ALL PARTRIDGE SPACE AGE PRODUCTS for improved 
reception and transmission to:- 

BOX 5, 
PARTRIDGE ELECTRONICS LTD., 

BROADSTAIRS, KENT 
Phone: Thanet (0843) 62535 or 62839 (cheap periods) 

C.O.D. orders accepted by phone 

GEIGER COUNTERS 
(FOR MAINS OR PORTABLE BATTERY USE) 

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 Bontgens/Hour, a socket is oleo 
provided for additional sound Monitoring or. Head- 
phones. This Instrument le housed 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 small Transis- 
tor Radio Batteries (4 Mallory Long Life RM12 or 
4 EverReady H.P.7 or equivalent makes). 
For Mobile use anywhere. (Coot Gov. approx. £70 
each). Supplied Brand New in Carton only £5.60 
carr. 50p. An additional plug in Power Unit for 
Laboratory use, operating from 100-120 volts or 200- 
250 volts . Mains le available. Supplied Brand 
New arton only £2 60 poet 25p. Headphones (not necessary) if required £1.50 
A f tiger Co uters as above but not boxed In cardboard cartons, available at only £4 50. 

Meter Dote Rate Portable Trainer NO. I 
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 hand held. Uses Internal Batteries (4 EverReady 
B105 and I U2 or equivalent makes) Not Supplied. Tbeaer\ 
have had little or practically no use, supplied as Near in \ 1 Cartons. Few only 98.50 care. 50p. 1 

Due to Warehouse clearance, we have for disposal few 
only Trans -Receivers No. 82 MK2. Made by Pye for the 
Navy and Army. Using a total of 11 Valves, 1 RF and 
`l LF. stages, A.V.C., BFO, covering 1,5 me/s to 10 mole 
(approx 200 to 30 metres) in two switched Bands. Can be 
used on RT or CW M.O. or Crystal. A very good Internal 
ATU made of a rotating Silver wire coll. Tuneable over 
the complete range, suitable for Aerials 4ft to 100ft, Internal P.U. for 12 volt DC. A meter le fitted for checking 
voltages A.V.C. etc. Housed in a Metal Waterproof Case 
approx size 18' x lOr x 125'. Sup in very good condition with Head- phones a Mike two spare Valves, .. it red, only at 919.50. Carr. £1. Air Tested £1 extra. A few Grade 2 se £0'60. Darr. £1, Air Tested £1 extra. CRY- 
STAL CALIBRATOR No. 10. Range 1 . /a to 10 me/a, up to 30 me/s on Her- / 
mouton. Size 7' x 71' e 4', Power 301 volts HT, 12 

4 

T. The Calibrator 
can plug into a Power Socket on the 82 Trans -Receiver i h it was normally used with. Supplied In Good used condttlon with clrcul Post 60p or Bra 
New in Carton with operating Manual A Circuit Connec set 9600. Poet 50p. 

JOHNS RADIO 

nd 

Dept. D, 424 Bradford Road, (,..... 
Batley, Yorks. Phone Morley 69696 
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BENTLEY ACOUSTIC gig .44 
EL351.00 

KTW 03.50 
M111.1)6 .75 

PL608 1.80 
PL609 1.30 

ÚM80 
.28 

U741 .88 
AC197 .255 
AC165 .85 

BCY34 
.20 

BCY38 .28 

0A810 
.08 

OÁ90 .13 

CORPORATION LTD. $ Pu 53 
P81 .44 .75 

P3 II .45 
AC1613 .85 
ACI68 .68 

26 
38 BCZ11.ú 
29 

0A91 .09 
OÁ95 .09 
OA200 

18 011Á1,00T ROAD, CHALK FARM, LONDON. N.W.I EL42 .53 
EL81 .50 

PC88 .44 
PC88 .44 

PX4 1.10 
PY3312 .60 

U12/14 .38 
U19 1.78 

AC176 .55 
AC177 .28 

8E158 
BF159 .25 

.09 
01.202 .10 

THE VALVE SPECIALISTS Telephone 01-722-9090 31.83 .88 
31.84 .21 

PC95 .53 
PC97 .34 

PY80 .83 
PY81 .24 

022 .89 
026 .88 

ACY17 .85 
ACY18 .20 

BF16S .20 
8F173 .38 

0012 .88 
0C23 .88 

01.2 .20 63117 .70 637M 55 128117 .84 150132 .68 313783 .68 E2.86 .40 PC900 .29 PY82 .88 U28 .53 ACY19 .19 8F380 .80 0024 .88 

OB2 .50 613ß8 .68 681.701 .35 14117 .48 807 .69 EBF89 .26 EL/38 .35 PC084 .27 PY83 .88 046 .78 ACY2O .18 37181 .40 0025 .38 

034 .SS 6ßW6 .72 68A7M .SS 1487 .76 5702 80 EBL21 .60 EL91 .23 PCC86 .84 PY88 .81 U52 110 ACY21 .19 13E186 .40 0028 .60 

11.3 .88 1313W7 .50 68C70T .38 19AQ6 .24 6789 .60 3088 .59 31.95 .38 P0088 .39 PY600 .95 U191 .68 ACY22 .15 BF194 .15 0029 .63 
32 

1A7OT BBZB .51 68070T .83 19B060 .80 AC/PEN 88 8088 .59 3LL80 .75 PCC89 .42 PY800 .81 11251 .SS ACY28 .18 BFY60 .28 0035 

18801 
11166T 

.38 

.36 6C88A 
8C4 

.26 
118 

68117 .63 
08.77 .85 

1906 .60 
20D4 1.05 

1.02/PEN/ 
DD .98 

EC92 .34 
E0C32 1.50 

31180 .37 
33181 .37 

PC0189 .48 
PCF80 .36 

PY801 .31 
PZ30 .43 

0301 40 
U403 .38 

AD140 .86 
AD149 .50 

8F761 .19 
8E752 .80 

0036 .43 
0C42 .63 

11,4 
.33 

OC9 .78 88K7GT.28 20E2 .45 AC8PEN.38 ECC33 1.60 33183 .76 PCF82 .30 QQV03/10 U404 .38 ADIOS .45 BY100 .18 0044 .10 

13501 
.18 

601)80 1.00 68Q70T .85 20L1 .98 AC/TH1 .50 30040 .80 33184 .81 PCF84 .40 1.80 U801 .78 AD162 .45 BY106 .18 0046 .11 

135 
.37 
.84 60081. .60 81740T .80 2071 .50 AC/TP .98 30081 .18 33186 1.00 PCF86 .44 Q895/10 .49 U4020 .88 ADT140 .63 BY114 .18 0046 .15 

184 .28 BCH8 .38 6760 .17 20P3 .76 AL60 .78 ECC82 .19 EM87 .34 PCF200 .67 QV04/7 .88 7723 .40 AF106 .50 BY126..15 0070 .13 

Mt .39 6CL6 .48 8V60T .87 20P4 .89 ATP4 .12 ECC88 .81 3751 .89 PCF801 .88 310 .75 VP41 .38 AF114 .86 BY127 .18 0071 .11 

106 .48 60E7 -60 6X4 .80 20P6 1.00 AZ1 .40 30084 88 31'81 .85 PCF802 .37 R11 .98 VT61A .85 .17116 .15 BYZIO .86 0072 .11 

2D21 6005 .50 6X60T .28 261.60 .29 AZ81 .44 30085 .32 3183 .54 P07808 .55 3016 1.76 VT501 -15 AF117 .19 1311311 .85 0074 .23 

20115 
.36 
60 6CW4 .63 7116 .68 261.80 .30 AZ41 .53 30083 .36 3784 .60 PCH200 .62 317 .58 711111 .44 AF121 .80 BYZ12 .85 0075 .11 

31.4 61)37 .60 787 .32 25150 .43 CL33 .90 300189 .48 3187/6 .27 PCL82 .29 R19 .28 V11120 .00 AF124 .25 BYZ13 .25 0076 .15 

31)6 
.25 
.19 6DT6A .60 7117 .28 25240 .88 CVOS .68 300807 3188 .40 PCL83 .54 8761 .83 7111201. .80 AF126 .17 C012E .80 0077 .27 

3Q4 .38 6E338 .55 737 .65 2535 .40 CY1C .58 1.70 3340 .40 PCL84 38 T11233 .98 V11133 .85 AF126 .18 781'111. .88 0078 .15 

3155(77 .35 871 .59 714 .60 25360 .48 CYST .89 30780 .27 EZ41 .42 P01.805/85 TP2620 .88 W107 .50 AF139 .56 781411.. 23 00781) .15 

384 676 .68 7Z4 .60 30A5 - .44 1)1.791 .20 30782 .25 3380 .19 .37 UAB080.80 W729 .60 1.7178 .68 OD9 .20 0081 .11 

3V4 
.83 

8713 .83 9BW6 .50 80015 .65 DAF96 .33 ECF86 .64 EZ61 .20 PCL86 .88 111.742 .49 X41 .50 1.7180 .48 (53T113 .80 0081D .11 

4CB6 
.33 
60 8714 .40 9D7 .78 30017 .74 DF91 .14 307804 FW4/600.76 P13500 1.44 08041 .46 Tranaiutorg AF186 .55 0ET118 .20 0082 .11 

5008 -50 6718 .45 100E .49 30018 .58 DF98 .34 8.10 FW4/800.76 PEN4DD 11B081 .40 t Died.. AF239 .38 6ET119 .20 00821) .11 

614 .80 6723 .65 10DE7 .50 3076 .81 1)1176 .88 30821 .63 01001 -75 1.88 UBF80 .88 23404 .18 111.102 .45 GET573 .88 0083 .20 

5U40 80 6724 .68 1071 .75 3OFL1 .58 DK40 .65 301142 .57 0330 .83 PEN46DD UBF89 .28 232297 .23 BA116 .14 (231587 .43 0084 .24 

5V40 .38 6725 .61 1079 .45 308%2 .58 D3093 .35 301181 .85 0Z32 .89 76 UBL21 .55 2192369 .22 BA116 .35 GET873 .15 00123 .23 

6Y3OT .85 6728 .60 10718 .85 30FL12 .67 DK96 .35 ECH83 .88 6333 .70 PEN463DD 02092 .35 233063 .88 BA129 .18 0ET687 .28 00139 .23 

6740 .33 6F32 1OLDI1 .53 30FL14 .53 DL98 .85 301184 .34 (Z34 .47 .98 UCC84 .33 2513121 2.60 BAIM) .10 GET897 .23 00140 .95 

5Z4GT 15 611H8A 
.15 

10P13 .54 300.15 .56 DM70 .30 ECL80 .28 OZ87 .67 PENDD- UCC85 .33 333709 .20 BÁ163 .15 0ET898 .23 00169 .23 

6/30L2 6035 
.50 
60 10714 1.08 301,17 .86 DM71 .88 ECL82 .28 HABC80.44 4020 .88 00780 .81 2N3988 .50 BC107 .18 311 .15 00172 .35 

61.80 
.58 
.88 6007 .50 121.6 .63 3OP4MR .95 DY87/6 .22 E0L83 .52 HL23DD.40 P3345 .40 UCH21 .80 28323 .50 BC708 .13 01.6 .88 00200 .22 

61.07 .15 6H6GT .15 121.06 .40 30P12 .69 DY802 .29 300.84 .54 HI41DD.98 PEN48 .80 001143 .57 1.1.119 .15 BC113 .86 01.9 .18 00201 .38 

91.05 .86 BJSG .19 12AD8 .40 30719/ 38000 1.65 ECL85 .54 HL42DD.50 PFL200 .50 001181 .29 1.1.120 15 BC115 .15 0A10 .48 00202 .43 

61.16 8J6GT .80 121.36 .48 3074 .66 380F 1.20 ECL86 .33 333091.40 PL33 .88 002.82 .30 A4139 .15 BC116 .86 01.47 .10 00203 .80 

61.M8A 
.80 
.50 636 .18 131.16 .88 30PL1 .67 383F 1.30 3722 .83 HVR2 .58 PL36 .46 001.83 .48 AAZ13 .18 BC118 .88 01.70 .15 00204 .80 

6ÁN8 6J7G .M 131.17 .16 SOPL13 .75 3880C .60 EF4O .48 131VR2A .68 PL81 .48 U741 .50 AC107 .16 BCY10 .46 
BCY12 .60 

0Á73 .16 
01.79 .09 

00205 .43 
ORP12 .63 6AQ6 

6.135 

.49 

.81 

.20 
83701 
63081. 

.88 
.60 

121.06 .31 
12Á117 .19 

3070.14 .68 
3OPL16 .87 

392CC .40 
E180F .90 

EF41 
EF42 

.58 

.88 
KT2 .25 
KT4I .98 

PL81A .48 
PL82 .88 

U743 .80 
ÚF80 .35 

AC113 .86 
AC126 .18 MATCHED TRANSISTOR SETH:- 

6AT8 .18 6K7G .10 12AV6 .88 361.3 .48 E182CC1.00 3773 .75 KT44 1.00 PL83 .30 11F86 .34 AC127 .17 LP16 (AC113. AC154. AC157. AÁ120) .53p 
6A06 .19 6380 .18 121.17 .21 360.801 .42 E1148 .53 EF80 .81 30T66 .60 70.84 88 0786 .63 AC128 .80 per pack. 1-0081D A 2-0081, 485. 
6AV6 .88 OLI .96 12BA6 .80 35W4 .23 EA60 .18 E983 .54 KT81 2.00 P0.504/509 0789 .27 AC132 .20 1-0044 A 2-0045..48p. 1-00821). & 

OAWBA .54 6L6GT .89 1213E6 .30 83Z40T .24 EA78 .88 EF85 .85 KTW61 .88 .80 0141 .64 AC154 .85 2_0c82 .49p. set of 3-0083.65P. 
6AX4 
0B80 
8BA6 

39 
.18 

8L7 
BL38 
61,19 

.38 

.44 
1.88 

12817 .87 
127701 .83 
121(5 .60 

357.60T .80 
5001)60 

317 

EABC80.29 
EAC91 .88 
EAF42 .48 

3786 
EF89 
3791 

27 
.83 
.17 

All valve. are unn.ed, boxed, and subject to the standard 90 day guarantee. Terms of business - 
Caeh or cheque with order only. Poet/packing 3p. per item, subject to a minimum of 9p. per order. 

8608 
63E6 

.19 

.50 

.20 
6LD20 
8N70T 

.48 

.40 
12K7GT .84 
12807 .85 

603115 .65 
60L60T .46 

EB34 .20 
EB91 .10 

3799 
EF98 

.88 

.66 
Order over 35.00 poet/packing free. Same day despatch by Bret class mad. Any parcel inured 
againet damage In transit for only Sp. extra per order. Complete catalogue with condition. of sale 

66116 .43 60701 .43 12807 .33 861.2 .48 EBC41 .48 37183 .86 price 7p. poet paid. Business hours Mon. -Fri. 9-5.30 p.m. Sate. 9-1 p.m. 
"New 6316 .30 6Q70 43 128117 .15 80A5 .40 EBC81 .29 3E184 .87 We do not handle second. nor rejects, which are often described aa and Tested" but have a 

6BQ7A .38 6107G .35 12537 .88 9001 .59 38780 .80 31190 .84 limited and unreliable life. No enqufrlee answered melees B.A.E. le enclosed for reply. 

FELSTEAD ELECTRONICS (PW 60) 
LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE 

Selection from our Lid, lent free for stamped addressed envelope. (Free oversees.) Case 
with order only -No C.O.D. or Caller service. Charges (Min. Op) in brackets after all 
Items apply to O.B. and Eire only. Regret order. under 25p plus charges unacceptable. 
8.A.E. please for enquiries or cannot be replied to. Overseas Ordere welcomed. 
RICORDING TAPE: Finest quality/value British Mylar available: STANDARD 5' 600ft. 
SBp; 05' 900ft. 50p; 7' 1200ft. Hp; LONG PLAY 6' 900ft. 50p; 51' 1200ft. 66p; 7' 1800ft. 
Sep. (Charge.. for 5' and 51', single. 85. two to four 7p each; five and over 80p the lot. 
For 7', one or two 105 each reel, 3, 4 and 5 reels 80p the lot. 6 reel. and over 85p the lot.) 
Other sizm and accessories in lint. CASSETTES to lib ca.es for min 5 cassette., C60 389, 
COO 38p, 0120 485. (lOp per 5, 6-10 805, 11 and over 365.) Under 5 casette. 22p, 451) 

and 565 each respectively (1 to 4, Bp). 
CARTRIDGES a8 with standard fitting. and etylll. Stereo -compatible Mono 0791/13C 
61.10; STEREO 0793 1140; Stereo Ceramic 0794 91.95. (All at 69 each.) Comparative. 
sbowu in List, with more types Inc. Sonotone 9TAHC, Stereo Ceramic Diamond 31.979 
(OD). DIAMOND 8TYLII: tingle tip type.: Acoe 0737, 0P59, GP06/67, 0P71, B83 
TCB/LP/ST: COLLARO O.P. and DC284, GARRARD G02, GCS, 00810, 00312, 
HONETTE BF40, O.P. and T. PHILIPS 3301 (3060, 3066, 3902, 3304), 3010/12/13/16, 
80NOTONE 19T/201 ALL AT 409 each (6p). SAPPHIRE 1715 (Sp). DOUBLE TIP 
TURNOVER TYPES (78 sap. on other Bide). For AC08 GP73, GP91 (for cartridges 
6798, 0P94 etc.) GP918C (for etereo compat. type.) 0P104 BSR 8T4 (813, 816), 8T9 
(818), 8112/14/19, 8ONOTONE 81A, 9TÁ, 9TAHC. PHILIPS 3306 (3310, 3224, 3228122, 
07280). GARRARD (103021, 22, 00823, 030825 and 26, GCO211 and 22T, GKM24T, 
00823. 63082518 and 26T, 003181, GC36, 00839, 60838, 31340A, 3084113 ETC. ALL 
AT 76p (6p). SAPPHIRE 86P (6p). DOUBLE DIAMOND STYLII: (same dia. tip each 
aide: no 78) All types 9160 (6p). SAPPHIRE DOUBLE ST/LP, TIPPED 409 (8p). 
PICT -UP WIRE: super thin twin flex screened, sheathed, ep per yard (up to 6 yds., 1)5. 

Over, charges paid. MICROPHONES: CRYSTAL: LAPEL 19', clip/hand, lead 3.6mm 
jack plug 35p (8p). CM20 Cream Plastic hand 825p (Sp); MIC60 11.08 (10p); CM70 
"PLANET" Metal, tapered with neck cord, adaptor for stand 91.60 (10p); "3010 91" 
band/desk 81p (8p); "MIC 45" Curved metal hand grip 81.00 (10p) ALL with leads. 
DYNAMIC: 209 Cardiold Ball. 50K/300 n built In volume control, on/off switch, special 
20ft. lead, the beet value anywhere at 98.00 (80p); UD130, uni -dir mesh ball 503/6000 
jack plug, cable, adaptor, 14.80 
jack plug, 9390 (30p each) 
3, 8 or 15 ohms (state which 
29, 30, 80 or 640 (state w 

DM160, omnf-dir, Ball mesh, 50K, cable adaptor, 
: Very popular 12' ROUND, fitted tweeter, 
or pair for stereo 1986, charge. paid. SMALL 

p). More e eakers In L1et. HEADPHONES: High 
residence 20000 adjuetabl Op). Bs with lead and min. 2.5mm or 
3.6mm (state which) jack . MAGNETIC 105. RYSTAL (3.5mm plug only) 255 
(up to 8 for Sp any size). SOLDERING IRON: , modern, British high epeed, 89', all 
part, replaceable, highest quality, fully guaranteed 11171 (10p). TRANSFORMERS: 
Bab -min 11011 e 12mm, OUTPUT (3O for 0072, etc.) 14p or DRIVER 15p (Up to 12 

for 8p). CONNECTING WIRE: Packs of 5 coil., each coil 9yds. Aemtd. col.. SOLID CORE 
142 (6p). FLEXIBLE CORE lep (8p). SUPER THIN flexible for traniator wiring, etc. 
lep (6p). RETRACTABLE FLEXIBLE LEADS (CURLIER): With phono plug, each end, 
Oft. 249, 12ft. 40p. With phono plug/phono eoeket other end Eft. 269, 12ft. 459 (Op lead 
any type). VIBRA e ' 8: 12v/4 pin non -synch 12111D4, 25' ex. pine, 306. SAME but 
39' ex. pins, USA . gyp. v/7 pin synch. (128R7) 21' ex. Pine, 669 (8p any type). MAINS 
BEONS, fly I-,; 10p. .ON SCREWDRIVER (pocket teeter) 179p (69 either). 
MAINS BATTE' Y ut 240v -AC. Output 3, 49, 6, 79, 9 and 12 volt 

.y e - or. On/off .witch, , . p, le -^-a - o to eon most ramette 
recorders. 8375 (25p). 

r, 
Our NEW LIST (see , : ee on request with all orders) ontalne, in addition 
to many mo. eral of the above t . Item. 

. 
, Styli' comparisons, 

peatable bargain., al» detail. o a. and portable aerial., new Battery 
amplifie (Inc. stereo) Buzzer., Condensers, Eliminators, Dial., F.M. Tuner., Indicator 
lamp, Intercom, Telephone amplifier and telephone Dick -up., Meter., Mike inserts, 
Teeter., Vol. controls, Microphone and other cable, etc.. etc. 

C. T. ELECTRONICS 
are holding an 

ELECTRONIC JUMBLE SALE 
to mark the opening of their 

Surplus Electronics Warehouse 
20 - 24 Beaumont Road, London, W.4 (1st Floor) 

on SATURDAY 2nd SEPTEMBER 10a.m. - 6p.m. 

PUBLIC AND TRADE WELCOME 

Thousands of bargains at ridiculous prices. Oscillo- 
scopes, oscillators, test meters, resistors, capacitors, 
components, etc., etc. 
All enquiries: C. T. ELECTRONICS, 267 ACTON LANE, 

LONDON, W.4. 01-994 6275 

AERIAL BOOSTERS 
We make four type. of Aerial Boosters. 
L46 625 U.H.F., L12 V.H.F. TV. 
1.11 V.H.F. Radio, " A S/W. 
Price L e . . ' 1246 

VALVE BARGAINS 
Any 6=465, 10=709: 
ECC82, ECL80, EF80, KM, EF183, 
3F184, 88789, EB91, EY86, PCC84, 

CC89, PC97, PCF80, PCF86, PCL82, 
0L83, PCL84, PCL85, 71,36, P133, 

82, PY800, PY801, 30L15, 9001 
2. 6.3 

19' TV L6SO 
19' 406 Slimline Television in good 
working order, with complete set of 
spare valves. 
Moe 1960. Carriage 3150. 
U.H.F. 825 Television as above 814 
Carriage 8150 

AERIAL BOOSTERS KITS El .60 
Complete kit with ail part, and case. 
Will cover from 30 mc.. to 300 mcs. 

500MFD CAPACITORS 
600mfd-26v/w Brand New Electrolytic 
with long lead.. lip each. 

POST & PA : . ' , Over 81-10p. B.A.E. for leaflets on all Items. Money 
back guarantee if not completely satisfied. 

VELCO ELECTRONICS 
62A Bridge Street, Ramsbottom, Bury, Lancs. 
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[MD Yi N.M1 
USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS. 

EDUCATIONAL AUTHORITIES, ETC. 
LOW COST QUICK DELIVERY OVER 200 RANGES IN STOCK 

OTHER RANGES TO ORDER 

NEW "SEW 
CLEAR PLASTIC 

METERS 

50µA 6380 
50-0-50µA £3-46 
100µA 6346 
100-0-100µA 2385 
300µA 68.20 
1mA 6810 

TYPE SW.100 
100x80 mm. 

20V. D.C. .. 6840 
50V. D.C. .. 68.10 
300V. D.C. 6810 
1 amp. D.C. 13 10 
5 amp D.C. 2810 
300V. A.C. .. 68.10 
VU Meter .. 63.76 

1f DESIGNS! 
BAKELITE PANEL 

METERS 
TYPE S-80 

80 mm. 
square fronts 
60µA 88.20 
60-0-50µA 6810 
100µA 6810 
100-0-100µA 63-00 
500µA 12-75 
lmA 4280 
20V. D.C. 2E.E0 

50V. D.C. .. 42.00 
300V. D.C. 6ßg0 
1 amp. D.C. 62.80 
5 amp. D.C. 62.00 
300V. A.C. ..62.60 
VU Meter .. 68.87 

"SEW" CLEAR PLASTIC METERS 
Type MR. 85P. 41in. x 41ín. fronte. 

50µA 43-60 
60-0-60µA £3-10 
100µA 6310 
100-0-100µA 6800 
200µA £800 
600µA 98-90 
500-0-600µA 6280 
lmA 6280 
1-0-1mA 6280 
6mA 6280 
10mA 12-80 

50mA 9880 
100mA 2280 
500mA 62.80 
1 amp. 92.80 
5 amp. 22.80 
15 amp. 82.80 
30 amp. 82.90 
20V. D.C. 22.80 
50V. D.C. l2.80 
150V. D.C. 42.80 
300V. D.C. 96.80 
15V. A.C 9280 
300V. A.C. 42.80 
8 Meter lmA 1287 
VU Meter 23.00 
1 amp. A.C. 8880 
5 amp. A.C. 92.80 
10 amp. A.C. 9280 
20 amp. A.C. 9280 
30 amp. A.C. 9280 

Type MR.62P. 2 in. 'quart Iront'. 
60µA 2310 
60.0.60µA £2 80 
100µA .6E-60 
100.0.100µA 6260 
600µA 6280 
lmA 6200 
6mA 82 00 
10mA 62 00 
60mA 2200 
100mA 6200 
500mA 
1 amp. 
6 amp. 62.00 

10V. D.C. .. 82.00 
20V. D.C. .. £2.00 
50V. D.C. .. 22 00 
300V. D.C. 22.00 
16V. A.C..... 22.10 
300V. A.C. .. 62.10 
8 Meter lmA 6210 
VU Meter .. 98.20 
1 amp. A.C. 62.00 
5 amp. A.C. 12.00 
10 amp. A.C. 82.00 
20 amp. A.C. 62.00 
30 amp. A.C. 12.00 

Type 11R.86P. 81ín. x 81in. fronts. 
60µA 8887 10V. D.C. .. 22.20 
60.0.60µA £2.75 20V. D.C. .. se 20 
100µA 62.76 00V. D.C. .. £2.20 
100-0.100µA 42.86 150V. D.C. 8220 
200µA 6286 300V. D.C. 82.20 
600µA £2.40 15V. A.C..... 22.30 
600.0.500µA 62 20 50V. A.C..... 4280 
lmA 22E0 150V. A.C. .. 1280 
5mA 62.20 300V. A.C. .. 8280 
10mA 62.20 600V. A.C. .. 22.30 
50mA 62 20 8 Meter imA 6287 
100mA 92.20 VU Meter .. 68.37 
600mA 22.20 50mA A.C. 62.20 
1 amp. *2.20 100mA A.C. £2.20 
6 amp. 9E -E0 200mA A.C. 4220 
10 amp. 6220 500mA A.C. £220 
15 amp. 62.20 1 amp. A.C. 22-20 
20 amp. 22.20 5 amp. A.C. 9220 
30 amp. 22.80 10 amp. A.C. 82.20 
60 amp. £2.60 20 amp. A.C. 62.20 
6V. D.C. 62.20 30 amp. A.C. 62.20 

"MOVING -IRON 
ALLOTHERS MOVING COIL 

Please add postage 

SEW EDUCATIONAL 
METERS 

Type ED.107. Sise 
overall 100mm x 
90mm ; 108mm. 
A new range of high 
quality moving coil 
Instrumente ideal 
for school experi- 
mente and other 
bench applications. 
3' mirror scale. The 

meter movement is easily accessible to 
demonstrate internal working. Available 
In the following ranges: 
60µA 6600 20V d.c. .... 6480 
100µA 14.66 10V d.c. .... 64.40 
1mA 64.40 300V d.c. .. 6940 
60-0.60µA 64.65 
1-0-1mA 64.40 Duai range 
IA d.c. 94.40 600mA/5A d.c.14-66 
5A d.c. 6440 6V/60V d.c. 6465 
10V. d.c. 19.40 

Type MR.88P. 1 21192ín. Square front,. 
200mA 

60µA 8210 
60-0-50µA 8190 
100µA 4110 
100-0-1004A £176 
200µA £1-76 
600µA 2166 
600-0-500µA 6160 
lmA 8180 
1-0-1mA 8180 
2mA 61.60 
6mA 8160 
10mA 61.60 
20mA 81-60 
50mA 61.60 
100mA 81.60 
150mA 6160 

.... L1.ß0 
300mA 
500mA .... £1 80 
750mA 
1 amp. .... L1.80 
2 amp. .... L1 80 
6 amp. .... 2160 
10 amp. .. 61.60 
3V. D.C. .. 
10V. D.C. .. £1.60 
15V. D.C. .. £1.60 
20V. D.C. .. £1.60 
100V. D.C. £1.60 
160V. D.C. £1.80 
300V. D.C. 91.60 
500V. D.C. £180 
700V. D.C. 91.00 
15V. A.C..... £1.70 
50V. A.C..... 11.70 
150V. A.C. .. 61.70 
300V. A.C. .. £1.70 
500V. A.C. .. 11.70 
8 Meter lmA 21.70 
VU Meter .. 12.10 

Type MR.45P. tin, Square treats. 
50µA 8925 5 amp. .. 91-70 
50-0.60µA 82.10 10V. D.C. .. 81.60 
100µA 22.10 20V. D.C. .. 11.60 
100-0-100µA 6187 50V. D.C. .. £1.60 
200µA 91.87 300V. D.C. £1.60 
600µA £1.75 15V. A.C..... 41.80 
600-0.600µA 11.70 300V. A.C. .. £1.80 
1mA 6170 S Meter lmA 6186 
5mA 21-70 VU Meter .. 6285 
10mA 6170 1 amp. A.C. 61.70 
50mA 6170 6 amp. A.C. 61.70 
100mA 21.70 10 amp. A.C. 61.70 
500mA 61.70 20 amp. A.C. 1170 
1 amp. 61.70 30 amp. A.C. 6170 

"SEW" BAKELITE 
PANEL METER 

Type MR.85. 3;i.ß. square front,. 

25µA g850 
5oµA 22-76 
60-0-60µA 62-36 
100µA 82-86 
100-0-100µA 8226 
600µA 6220 
1mA 8196 
1-0-1mA 61.96 
6mA 6186 
10mA 6186 
50mA 9196 
100mA 61-96 
600mA 41-95 

I amp. .... £1.96 
2 amp. .... 21 96 
6 amp. .... £1 66 
12 amp. .. 41.95 
30 amp. .. 81.26 
50 amp. .. 6196 
5V. D.C. .. 11.96 
10V. D.C. .. 11.96 
20V. D.C. .. £1.96 
50V. D.C. .. 6196 
150V. D.C. 61.86 
300V. D.C. 6195 
30V. A.C. .. £1.96 
50V. A.C. .. 61.96 
150V. A.C. .. £1.96 
300V. A.C... £195 
500mA A.C. L1 96 
1 amp. A.C. 61 95 
6 amp. A.C. £1 96 
10 amp. A.C.' £196 
20 amp. A.C. £1 95 
30 amp. A.C. £1.95 
50 amp. A.C. 21 85 
VU Meter .. £310 

EDGWISE METERS 
Type PE.70. 8 17/821e. x 1 16182in. x 

Silo. deep 

60µA 6810 
50-0.60µA 98.00 
100µA 9300 
100.0.100µA 22-90 
200µA 11290 

600µA .... 22.76 
1mA 6245 
300V. A.C. 92.46 
VU Meter 68.40 

Pend for IUo,trated brochure on SEW 
Panel Retire -diamante for quanittiee. 

MULTIMETERS for E_ parposel 
ROUND SCALE TYPE PENCIL TESTER 
MODEL TS.68 

v . 
Completely portable, simple 
to use pocket sized teeter. 
Ranges 0/3/30/300V AC 
and DC at 2,000 o.p.v. 
Resistance O -20K ohms. 
ONLY 61.97 P. et P. 13p 

SKYWOOD SW -500 
50K 0/Volt. Mirror 
scale DC Volta 
08/3/12/30/300/800. 
DC current 20uA/6/ 
600mA Resistance 
10K/100K/1 Meg/10 
Meg. Decibels -20 
to +57 db. 67.60. 
P. & P. 16p. 

MC LAB TESTER. 
100,000 O.P.V. 6t in- 
Scale Buzzer Short Cir. 
cult Check. Sensitivity: 
100,000 O.P.V. D.C. 6K/ 
Volt A.C. D.C. Volte: 
-5, 5e, 10, 60, 260, 1,000 
V. A.C. Volte: 3, 10, 60, 
50, 250, 600, 1,000V. 
D.C. Current: 10, 100µA, 
10, 100, 500mA, 2.1, 30 

amp. Resistance: 1K, 10K, 100K, 10MEG, 
100MEGR. Decibel,: -10 to +49 db. 
Plastic Case with Carrying Handle. Size: 
781n. x 611n. x 311n. 61890. P. A P. 25p 

TE22 SINE SQUARE WAVE 
AUDIO GENERATORS 

Sine: 20cps to 200 
kc/s on 4 bande. 
Square: 20cpe to 
30 kc/e. Output 
impedance 6,000 
ohms, 200/250V. 
A.C. operation. 
Supplied brand 
new and guaran- 
teed with inetruc 

tion manual and leads. 61760. Carr. 375p. 

TE -20D RF SIGNAL GENERATOR 

Accurate wide range sig- 
nal generator covering 
120 Kc/s -600 Mc/e on 
0 lande. Directly cali- 
brated Variable R.F. at- 
tenuator, au..io output. 
Xtal rocket for calibra. 
tion. 220/240V. A.C- 
Brand new with inetruc' 
toone 616. Carr. 87ip- 
Slze 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. 26p 

240' Wide Angle imA Matera 
MW1-0 00mm square 23.971 
MW1-8 80mm square 64975 

P. k 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 megO 
6 Ranges ±I% 

HENRYS 6 Ranges 2 %C 10pF ±1H110mFd 
8 Ranges A 2%. TURNS RATIO 1:1/1000- 
1:11100. 6 Ranges A 1%. Bridge voltage at 
1,000 cps. Operated from 9 volte. 100µA. 
Meter Indication. Attractive 2 tone metal 
case. Size 71s-15 . A P. 26p 

/240V SMITHS SYNCHRONOU 
REED MOTORS 

alit in gearbox. All brand 
new and booed. 80 RPM 
CW; 30 RPHCW; 2R/HR 
ACW; 2R/HR CW; SR/ 
4AY CW; 30 RPM CW; 

/HR ACW. 
SOP each Post 12p. 

HIOHI MODEL 7201 
20,000 O.P.V. 
Overload protection 
5/2.5/100/500/1000 VDC. 
10/50/250/1000 VAC. 
50uA/250mA. 20K/2 meg- 
ohm. - 5 to + 62db. 
6497. P. ez P. 15p. 

Mode18-100TBMULTIMETER/TRAESISTOR 
TESTER. 100,000o.p.v. mirror 
scale/overload protection.0/-12 
/-6/3(22/30/126/600 VDC. 0/6/ 
30/120/600 VAC. 0/12/6001.A/ 
12/300mA/12 AMP DC. 0/10 
K/1ME0/100MEG. -20to+60 
db. 0.01--2 MFD. Transistor 
tester measures Alpha, beta 
and Ico. Complete with bat- 
teries instructions and leads. 
51860. P/P 25p. 

MODEL 500 80.000 O.P.V 
with overload protection 
mirror anale 0/-5/2.5/10/26 
100/250/500/1,000v. D.0 
0/26/10/26/100/260/600/ 
1,000V. A.C. 0/60µA/6/601 
600mA. 12 amp. D.C. 
0/80/K/6 Meg./60 Meg R. 
68.875. Poet paid. 

MODEL 5026 67 Range,. 
Giant 551(2. Meter, Polarity 
Reverse Switch. 
Sensitivity: 60K/Volt D.C. 
5K/Volt A.C. D.C. Volta: 
-125, -26, 1.26, 6, 10, 26 
60, 125, 250, 600, 1,000V. 
A.C. Volta: 1.6, 3, 5, 10, 25, 
60, 126, 260, 500, 1,000V. 

D.C. Current: 25, 60IA, 2.6, 5, 25, 60, 250, 
500mA, 6, 10 amp. Resistance: 2K, 10K, 
100K. 1MEG, 10 MEG. Decibels: -20 to 
+85 dB. 612.60. P. & P. 175p. 

RUSSIAN 22 RANGE MULTIMETER 
Model U437 10,000 o.p.v. 
A tiret class versatile in- 
strument manufactured in 
U.S.S.R. to the highest 
standards. Rangea: 26/10/ 
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/3/30/300K/3m L2. 
Complete with batteries, 
teat lead,, instructions and 
sturdy steel carrying case. 
OUR PRICE 1697 P. k P. 26p. 

TO -3 PORTABLE OSCILLOSCOPE 
31n. tube, Y amp. Sensitiv- 
ity 0-1v p-p/CM. Band- 
width 1.5 cps -1.0 MHz. 
Input Imp. 2 meg 0 26pF 
X amp. sensitivity 0.9v. 
p-p/CM. Bandwidth 1.6cpe 
-800kHz. Input imp. 2 
meg 0 20pF. Time base. 
6 rangea 10 cps-800kHz. 
Synchronisation. Internal/ 

external. Illuminated scale 140 x 216 x 330 
mm. Weight 1611b. 220/240V. A.C. Supplied 
brand new with handbook. 94000. Carr. 50p. 

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 carde. Specification: Accu- 
racy: A 0.2. ±1 digit. Resolution: 1mV. 
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 againet an internal 
reference voltage. Overload: to 100v. D.C. 
Input: Fully floating (8 poles). Input power: 
110-230v. A.C. 60/60 cycles. Overall size: 
51in. x 2 13/16in. x 8 3/161n. AVAILABLE 
BRAND NEW AND FULLY GUARAN- 
TEED AT APPROX. HALF PRICE. 
649.975. Carr, 00p. 

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

Also see next two pages 
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SEMICONDUCTORSIVALVES 
ALL DEVICES BRAND NEWAND FULLY GUARANTEED 

Transistors 2/13415 22p 2N5458 
2/13416 370 2/15459 

20301 20p 2/13417 37p 28102 
20302 203 2/13439 130p 26103 
20803 293 2/13440 97p 28104 
20306 42p 2/18664 17p 28301 
20308 30p 2N3665 15p 28302 
20309 800 2/13566 Up 28309 
20371 153 2/18668 Up 28304 
20874 20p 2/13569 260 28601 
20381 22p 2/18670 125p 28502 
2N388A 49p 2/13572 97p 28503 
214404 20p 2/13606 27p 3/183 
2/4696 16p 2/13606 870 3/1128 
2/1697 15p 2/13607 2203 3/1140 
2/1698 Up 2/13638 180 3/1141 
2/1699 SOp 2N3638A 200 3/1142 
2/1708 lop 2/13841 18p 3/1143 
2N706A 12p 2/13842 18p 810162 
2/1708 lbp 2/13643 20p 40050 
2/1709 BEp 2143644 Up 40250 
2/1718 26p 2N9645 Up 40251 
281718Á 30p 2N3691 15p 40309 
2/1726 30p 2143692 18p 40310 
2/1727 809 2/13693 15D 40311 
2/1914 170 2N3694 18p 40312 
2/1916 17p 2/13702 10p 40914 
214918 30p 2843703 10p 40315 
2/1929 119P 2N3704 llp 40816 
2/1930 80p 2/13705 10p 40317 
2/1987 40p 2/13706 Pp 40319 
2/11090 ß3p 3/13707 llp 40320 
2/11091 28p 2148708 7p 40329 
2/11131 ß6p 2/13709 9p 40324 
2N1132 Up 2/13710 Op 40326 
2/11302 17p 2/13711 12p 40829 
2/11303 17p 2/13713 187p 40344 
2/11304 118p 2/13714 2000 40347 
2N1309 280 2/13715 128p 40348 
2/11306 26p 2/13716 1300 40360 
2/11307 Up 2/13773 240p 40381 
2/11308 Up 2/13791 8014 40362 
2/11309 26p 2/13819 Np 40370 
2N1007 17p 2/13820 660 40406 
2/11613 80p 2343823 50p 40407 
2/11631 Up 2/13864 879 40408 
2/11632 110p 2813864Á 27p 40409 
2141637 30p 2/13856 270 40410 
2/11838 27 2803865Á 300 40412 
2/11639 279 2/13858 30p 40467A 
2/11701 184p 2103856Á 35p 40468A 
2/11711 24p 2143858 26p 40528 
2/11889 Up 2863868Á 80p 40600 
2/11893 87p 2/13859 27p 40803 
2/12147 72p 2N3869A 82p AC107 
2/12160 67p 2/13860 30p ACI26 
2/12193 40p 2/13868 150p AC127 
2812193Á 420 2/13877 40p AC128 
2/12194 27p 2108877A 40p AC151 
2N2194A 30p 2/13900 870 AC152 
2/12217 26p 2N3900A Up AC154 
2/12218 20p 2/13901 07p AC176 
2/12219 20p 2/13903 800 AC187 
2/12220 ß6p 2/13904 26p AC188 
2/12221 260 2/13906 30p ACY17 
2/12222 20p 2/13906 ß6p ACY18 
9N2222A Up 2/14068 129 ACY19 
2/12297 300 2/14069 10p ACY20 
2/12888 15p 2/14060 lip ACY21 
2/12369 15p 2804061 lip ACY22 
2102369Á 15p 2/14082 18p ACY28 
2/12410 42p 2N4244 47p ACY39 
2/12483 E7p 2/14248 lbp ACY40 
2142484 Up 2/14249 15p ACY41 
2/12639 SSp 2/14250 lap ACY44 
2/12640 28p 2/14254 48p AD140 
2/12613 360 2/14255 42p AD149 
2/12614 30p 2114284 17p AD150 

1p412142646 40p 2/14285 17p AD161 
2/12711 Up 2/14286 170 AD162 
2N2712 260 2/14287 17p AF109 
2142713 27p 2N4288 160 AF114 
2142714 Up 2/14289 17p AF116 
2/12904 110p 2/14290 12p AF118 
2882904Á 85 2144291 15p AF117 
2/12905 Up 2/14292 lOp AF118 
2102905Á 130p 2/14294 17p AF121 
2/12908 800 2/14303 47p AF124 
2N2906A 25p 2304984 160 AF126 
2/12907 Up 2N490 11Ip AF126 
2/12923 160 2N5027 52p AF127 
2/12924 15p 9/15028 671/ AF189 
2/12926 15p 2/15029 47p AF178 
2/129280 10p 2N15030 Up AF179 
2/129280 10p 2/76172 12p A3180 
2/199261 10p 2N5174 52p A3181 
258011 20p 2845175 58p AF186 
9/13014 Up 2/15178 469 AF239 
2/18053 18p 2N5232A 30P AF979 
2/13054 490 2/16246 460 AF280 
2/13065 alp 2/15248 42p AFZ11 
2/13138 110p 2/15249 870 A0Y26 
2/13134 160 2/15265 325p A8Y27 
2143135 85p 2/15805 370 A8Y28 
2143136 Up 2/16308 40p ABY29 
9/13390 Up 2/15307 37p ABY50 
2/13391 20p 2/16308 37p A8851 
28133914. 30p 2/15309 420 A8Y64 
2803392 17p 2/16310 42p ABY67 
2118393 16p 2/16364 27D AOY86 
2/13394 15p 2/15355 270 A0Z21 
2/18402 sep 2/46358 32p AUY10 
2/13403 22p 2/16366 47p 81C107 
2/13404 42p 2/16364 lIp BC108 
2/13406 46p 2/15367 67 BC109 
2/13414 tip 2/75457 30p BC113 

lbp BC114 16p 
Up BC115 lop 
26p BC116 lop 
Up BC118 1611 
Up BC119 801 
60p BC121 20p 
Up BC122 
Bop BC126 16p 
76p BC128 800 
82p BC134 lip 
86p BC135 
87D BC136 15p 
40p BC137 15p 
700 BC138 20p 
77p BC140 Up 
72p BC141 Up 
55p BC147 lOp 
87p BC148 100 
87p BC149 12p 
Up BC152 170 
500 BC153 20p 
BEp BC154 20p 
32D BC167 15p 
45p BC158 llp 
Up BC159 l2p 
47p BC16O Up 
37p BC167 llp 
37p BC108B 10p 
47p ßC1880 llp 
37p BC169B Ilp 
Up BC169C 12p 
670 BC170 lip 
Up ßC171 15p 
47p BC172 15p 
37p BC176 22p 
BOD BC177 20p 
27p BC778 
679 BC179 20p 
52p 810182 lop 
403 BO182L lop 
40p BC183 9D 
50p BC183L ep 
320 80184 llp 
57p BC184L llp 
40p 80186 Up 
62p 80187 27p 
66p BC212L lap 
689 BC213L l2p 
50p BC214L 16p 
67p BCY10 27p 

7ßpBCY 87p 
BCY31 80o 

67p BCY32 50p 
50p BCY93 Up 
SOD BCY34 30p 
80p BCY38 40p 
i4p BCY39 80p 
900 BCY40 50p 
18p BCY41 15p 
22p BCY42 160 
22p BCY49 160 
203 BCY54 82p 
ß6p BCY68 22p 
260 ß13Y69 Up 
27p BCY60 97p 
240 BCY70 15p 
240 BCY71 20p 
20p BCY79 15p 
20p BCY78 30p 
100 BCY79 30p 
17p BCZ10 879 
47p BCZ11 40p 
Eop ßD112 50p 
160 BD118 112p 
Up BD121 66p 
47p BD123 BOp 
47p BD124 6010 
BEp BD131 76p 
86p BD132 80p 
859 BDY10 1116p 
46p BDY20 106P 
Up BDY61 126p 
2áp BDY62 100p 
25p BF11s 853 
20p BF117 47p 
Bop BF162 Up 
30p ßF154 !Op 
22p BF168 160 
lep BF169 i6P 
lep BF163 Up 
l6p B3167 18 
28p BF170 Up 
42p BF173 lop 
45p BF177 8110 
60p ßF178 Up 
40p ßF179 30p 
39p ßF180 Up 
30p BF181 390 
47p BF182 Bop 
47p BF184 20p 
82p B3185 20p 
23p BF194 15p 
30p BF195 15p 
24p BF198 15p 
27p 8F197 15p 
26p BF198 16p 
82p B3200 Up 
26p 83224 14p 
460 BF226 lop 
Sßp 830287 22p 
51p B3238 88p 

150p BF244 28p 
10p BFW81 47p 
10p BFW87 ß6p 
lop BFW88 22p 
lop BFW89 2010 

BFW90 229 NKT219 80p 
BFW91 lop NKT223 27p 
BFX12 22p NKT224 22p 
BFX13 22p NKT223 ffip 
BFX29 26p NKT229 SOp 
BF%30 Up NKT237 ßop 
BFX37 80p NKT238 Up 
BFX44 87p NKT240 27p 
BFX68 870 NKT241 27p 
BFX84 Up NKT242 20p 
111111135 80p NKT243 0ßp 
BFX88 Up NKT244 17p 
BFX87 25p NKT245 20p 
BFX88 20p NKT2O1 20p 
BFX89 82p NKT282 30p 
BFX93A 70p NKT264 ßop 
BFY11 42p NKT271 203 
BFY18 Up NKT282 20p 
BFY19 Up NKT274 200 
BFY21 42D NKT275 SOp 
BFY24 461 NKT270 Up 
BFY29 40p NKT281 27p 
BFY30 40p NKT401 870 
BFY41 003 NKT402 90D 
BFY43 6ßp MKT403 75D 
BFY50 209 NKT404 55p 
BFY51 ß0p NKT406 76p 
BFY59 20p NKT406 63p 
ßF153 16p NKT451 880 
BFY58A 57p NKT452 82p 
BFY76 42p NKT453 47p 
BFY77 570 NKT713 800 
BFY90 Up NKT717 42p 
818X19 17p 14K1734 E7p 
B8X20 15p NKT730 35p 
B8X21 20p NKT773 25p 
B8X26 Up NKT781 30p 
88X27 470 OCIE 50p 
B8X28 ßß9 OCIO ß7p 
BBX60 Up 0020 76p 
818X61 52p 0022 5011 
88X76 16p 0C23 60p 
818X77 20p 0024 Up 
88X78 26D 0025 40p 
B8Y24 160 0026 26p 
BBY26 15p 0028 609 
BBY26 17p 0029 80p 
BBY27 15p 0035 60p 
B8Y28 17p 0036 600 
B8Y29 17p 0C41 22p 
B8Y32 26D 0C42 25p 
BBY38 Up 0044 16p 
B8Y37 Up 0045 l2p 
BBY38 20D 0046 16p 
BBY39 Up 0070 15p 
B0143 600 0011 12p 
B8YI1 811p 0072 12p 
B8Y52 880 0073 30p 
B8Y63 37p 0074 30p 
BBY64 40p 0075 Up 
BOY68 80p 0076 220 
BBY79 Up 0077 SOp 
B8Y90 57D 0078 20p 
B8Y96A lip 0081 20p 
C424 15p 0081D 20p 
C450 15p 01382 26D 
OET102 80p 0082D 15p 
0E1113 20p 0083 ß6p 
0ET114 20p 0084 26p 
OET118 20p 00139 Up 
0E1120 05p 00140 Up 
0ET873 12p 00170 Up 
021880 80p 00171 Up 
OET887 20p 00200 40p 
0E1889 Up 00201 Up 
021890 22p 00202 760 
021896 Up 00203 400 
0ET897 2ßp 00204 40p 
OET898 Up 00205 760 
MAT100 Up 00208 960 
MAT101 Up 00207 76p 
MAT120 26p OCP71 412p 
MAT121 Up 0E312 110p 
113400 107p OBP60 40p 
113420 80p ORP81 42p 
203421 80p P346Á 22p 
861430 108p 81140 160 
M1440 Up ßT141 80p 
M3480 97p Tí1334 82p 
203481 1960 1I843 Up 
MJ490 IOOp TI044 100 
M3491 187p TIS46 97p 
1132340 50p TI046 llp 
8632870 800 TI847 11p 
8632871 SOp TIB48 12p 
8632020 60p TI848 lop 
M3E621 70p TI850 120 
MPF102 42p 1I851 lop 
86PF103 lOp 1I652 llp 
MPF104 370 TI853 223 
86PF106 870 XB112 EEp 
20383838 Up XC141 86p 
NKT124 42p ZTX107 15p 
NKT125 27p ZTX108 l2p 
NKT120 27p ZTX109 16p 
NKT128 27p ZTX300 123 
14KT135 27p ZTX301 lop 
NKT137 Sip ZTX302 400 
NKT210 30p ZTX303 20p 
NKT211 30p ZT X304 26p 
NKT212 30p ZTX500 15p 
NKT213 80p ZTX601 160 
NKT214 20p ZTX602 SOp 
NKT216 22p ZTX503 173 
NKT218 Sop ZTX504 40p 
NKT217 40p ZTX531 25p 

Intasrated 
Circuits 
CA3000 180p 
CA3006 117p 
CA3007 2683 
CA3011 76D 
CA3012 88p 
CA3013 106p 
CA3014 124p 
CA3018 84p 
CAS018A1103 

CA3019 84p 
CA3020 120p 
CA3020A 

160p 
CA3021 1613p 
CA3022 130p 
CA3023 1BSp 
CA3028 1000 
CA3028A 74p 
CA3028B 

106p 
CA3029 87p 
CA3029A 

106p 
CA3030 187p 
CA3036 122p 
CA3036 78P 
CA3039 829 
CA3041 100p 
CA3042 109p 
CA3043 187p 
CA3044 120D 
CA3045 1E2p 
CA3046 81p 
CA3047 187p 
CA3048 204p 
CA3049 100p 
CA3060 186p 
CA3051 134p 
CA3062 1860 
CA3053 46p 
CA3054 10op 
CA3065 840p 
CA3059 166p 
CA3064 190p 
FCH101 86p 
FCH111 106p 
F0H121 lObp 
FCH131 609 
FCH141 106p 
FCH161 106p 
FCH171 106p 
3CH181 106p 
FCH191 lObp 
30H201 18op 
FCH211 1E00 
FCH221 180P 
FCH231 160p 
FCJ101 160p 
30.7111 150p 
FC3121 276p 
F07131 276 
F03141 SUP 
PC7201 100p 
FCJ211 276p 
FCK101 480p 
FCL101 880p 
FCY101 lOBp 
F3H101 250 

F3H111 70p ßN7437 64p 
FJ0121 Up 8/17440 BOP 
30311151 Up 0117441Á80 
F3H141 850 75p 
F120101 Up ßN7442 76p 
FJH181 70p 8N7446 100p 
F3H171 Up 8/17447 1853 
FJH181 Up 8/17448 125p 
F111221 Up 0N7450 20p 
F311231 Up 8/17461 20p 
F111241 Up 8N7453 lOp 
3311251 Up 8/17464 200 
F33101 50P 8/17480 BOP 
F33111 50p 8/17472 80p 
FJ3121 80p 8/17473 40p 
33.1131 60p 8807474 40p 
F33141 125p 8/17476 46p 
F33181 76p 0/17470 455 
F33191 06p 8/17483 87p 
F33211 126p 8147486 830 
3011251 126p 6107490 87P 
F3L101 1259 8/17492 876 
303Y101 Up 8N7493 87D 
IC12 1180 8N7495 87p 
L900 40p ßN7498 87D 
L914 400 81474107 UP 
L923 40p ßN74103 
LM380 1280 125p 
MC724P 80p 8/174154 
110780P 247p 200D 
MC788P 1413p ßN74180 
1107903 1110 180p 
1107923 68P 81174181 
1107993 86p 280p 
MC1303L 8/174184 

ß00p 2203 
11013043 81074185 

8259 22ßp 
8601305P 8N74192 

280p 17ßp 
MC838P 

6400 
8/1741931760 

11014353 TAA24I 
8460 16ßp 

MC15020 TAA242 
424 

M01709C0414 TAA243150p 
114p TAA283 76p 

MFC4000P TAA293 97p 
660 TAA300 175p 

8/17400 809 TAA3101109 
8/17401 20p TAA820 72p 
8/17402 20p TAA350 1760 
8/17403 20p TAA435 147p 
8/17404 Bop TÁÁ6211820 
8/17405 BOp TAA622 SSOP 
8/17406 80p TAA630 4860 
8N7408 80p TAA811 444p 
8147409 20p TAB101 97p 
8N7410 20p TAD100 160p 
8/17411 28p TAD110 150p 
8N7412 48p 8L403D 16 p 
8/17413 30p 8L702C 147p 
Tß7416 84p UA702A 280p 
8/17417 84p 27A7020 77p 
8117420 200 UA703C 1870 
8/17423 610 UA709C 46p 
8/17427 480 UA7100 1116p 
13817428 80D 1JÁ718 1873 
8/17430 BOp UA723C 100P 
8N7432 48P UA730C 160P 
8/17433 80p 176.7410 800 

BRIDGE 50 PIV 4A 40p 
RECTIFIERS 100 PIV 4A 60p 

PLASTIC 200 PIV 4A 660 

ENCAPSULATED 
400 PIV 4A 06 
B00 PIV 40. 70D 

600 PIV IA 50p 60 PIV 8A 460 
60 PIV 2A 46p 100 PIV 8A 65P 

100 PIV 2A 60p 200 PIV 6A 06P 
200 PIV 2A 650 400 PIV 6A 76P 
400 PIV 2A SOD 800 PIV 8A 36P 

SILICON RECTIFIERS 
MINIATURE WIRE ENDED PLASTIC 

8E21E5 IN PL CL 
1 AMP 15 AMP 8 AMP 

400100PIV 7p 8p 193 
4002 100PIV 7p 9p 20p 
4003 200PIV Op 10p 22p 
4004 400PIV Op 100 25p 
4006 000PIV 10p 123 26p 
4006 800PIV lap lbp 137p 

4007 1000PIV 15p 160 SOp 
60+ lem 15% 100+ lem 20% 

100PIV 
200PIV 
400PIV 
000PIV 
800PIV 
1000PIV 

50+ leu 15% 100+ lem 20% 

SILICON RECTIFIERS 
STUD MOUNTING 

OA 10A 178A 35A 
46p 603 6188 

Up 50P 56P 6142 
Up 650 62p 11.77 
Up 60p 72p 18.18 

44Óp 6p úÓ5 11177 

INNER DIODES 
400MW 1.6 WATT 110 WATT 

3.3.33 V 2.4-100 39-100V 
10p each Up each I 40p each 
25+ leu 15% 100+ lem 20% 

TRANSISTOR DISCOUNTS:- 12 + 10%; 
25 + 15%; 100 + 20% any one type. Post- 
age on all Semi Conductors 7p extra. 
B.A.E. FOR FULL LISTS. 

VALVES 
0A2 Up 25Z4 SOp ßM80 45p 
OB2 46p 25Z5 42p ß8I81 GOP 
OZ4 80p 2528 85p ßM84 85p 
EIA 20p 30015 80P EM86 01-00 
IRS 40p 30017 90p EM87 709 
I65 80p 30C18 80p EY51 40p 
IT4 Up 30F0 UP EY86 400 
IU4 3110 30FL1 76p EY87 420 
I175 Wp 30FL12 1SOp EZ40 660 
2D21 35p 3031.14 95p EZ41 Sop 
SQ4 60p 30L15 85p EZ80 E7p 
884 86p 30L17 80p 2281 29p 
3V4 48p 30312 80p 0Z32 48p 
5114 76p 30319 86p 0Z34 50p 
5134 560 30PL1 763 81180 22.05 
5V4 Up 30PL13 93p 81188 22 00 
6Y3 400 30PL14 90p 201714 75p 
6Z40 40p SOLO 60p PABC80 40p 
8/30L2 Up 35W4 860 PC88 Sop 
6AC7 400 3624 Up PC88 80p 
6,407 40p SSZ6 50p PC97 463 
OAKS 35p 6086 500 P0900 UP 
BAKE 60p 5005 50p PCC84 404 
OAL5 20p 80 55p PC085 403 
0ÁM6 S9p 85A2 60p PCC88 663 
6AQ6 33p 807 50p PCC80 693 
6A88 40p 1626 60p 300189 Up 
BATES Up 5783 709 PCF80 Sop 
6A1J8 Up 0148 160 PCF82 84p 
8AV8 20p AZ31 660 PC384 60p 
6BÁ8 25p CY31 ßop POF80 80p 
611E6 800 DAF9I 800 3030800 800 
813110 760 DAF90 460 PCF801 40P 
6B30 50p DP91 Up PC3802 500 
6BQ7A 409 DF98 lop PC3806 800 
13BR7 lop DK91 Up 3030808 700 
OBRO 70p DK92 660 30F808 76p 
081W6 Up 131096 600 PCL82 ßop 
6BW7 80p DL92 860 PCL83 Up 
813Z8 409 DL94 413p PCL84 46p 
004 83p DL96 45p PCL85 40p 
BCDB 125p DM70 400 POLSO 460 
OCL6 50p DY86 ß8p PFL200 86p 
0CW4 05p DY87 UP PL36 660 
631 82p 288C0 1000 PL81 50p 
6360 35p E180F 100p PL82 46p 
0F13 45p EABC80 Up PL83 46p 
6F14 70p EAF49 88p PL84 400 
63016 00p 28191 20p P1.600 769 
63018 50p EB041 UP PL604 SOP 
ßF23 Up EB081 Sop PY32 56p 
MI6 17p EBF80 40p PY33 680 
6J4 50p EBF83 40p PY80 40p 
016 ßäp E13F89 82p PY81 30D 
8360T 80p EBL21 800 PY82 UP 
638 20p EC88 600 P1E83 38D 
837 45p 2088 003 PY08 40D 
6K80 40p ECC40 860 PY800 40p 
8L00T lop E13084 Sop P1601 6110 
0LD20 600 213006 40p 1325 SOp 
0Q7 40p ECC88 4Op 028 80p 
68A7 40p 203080 SSP 1360 40p 
8807 40p 110382 36p U53 UP 
6837 40p ECF88 85p 0191 76D 
68X7 40p ECH21 679 13281 40p 
68L7 35p 208135 100P U282 400 
08307 35p ECH42 763 U301 400 
68Q7 40p ECH81 30p U801 11.80 
6174 Up EC2183 46p UÁß080 40p 
0V60 35p ECL80 45p UAF42 66p 
8V80T 38p ECL82 35p 278041 600 
8%4 86p ECIA3 70p 08081 40p 
61030 30p ECL88 40p UBF80 40p 
0X00T 40p EF37A 1800 UBF89 35p 
1002 600 E339 50p 00084 49p 
10F1 75p EF40 150p 13O086 40p 
10P13 60p 803041 660 2703080 65p 
10314 01.10 11342 70p 1301121 003 
12ATO 80p EF80 25p UCH42 70p 
124T7 SOp EPOS ß6p 1301181 40p 
12A177 30p EF88 80p UCL82 36p 
12A%7 80p EF89 28p UCL83 60p 
12AVO 40p ßF91 30p ÚF41 600 
12BÁ8 4op E392 85p U380 36D 
12Bß6 40p E3183 85p 17386 40p 
128817 45p 23184 86p 17389 40P 
194Q6 35p ßH90 40p 17L41 66p 
20D1 600 EL34 500 ÚL84 40p 
2032 6Sp EL41 60p ÚY41 42D 
20L1 61.10 EL42 Up UY86 40p 
2031 50p EL81 65p VR105/30 38p 
2033 60p EL84 25p VR160/30 860 
20P4 61.10 EL85 43p 
2036 61.20 EL91 Up Add 18p la I 
25L0 50p EL96 Up for poeeP 
DIODES & 
1N34Á lop 
1/1914 7p 

10p 
710p 

lop 
10p 
1ßp 
80p 
Up 
870 
70p 

3áp 
Up 
12p 
20p 

1/1918 
AA119 
AA129 
AAZ13 
AAZ15 
BA100 
BA102 
BA110 
BA111 
ßA112 
BA115 
BA141 
BÁ142 
BÁ144 
ßA145 

RECTIFIERS 
BA164 lip 121713 87p 
BAX13 lip OA6 17p 
BAX10 7p OM 19P 
BAY31 7p O410 SOP 
BAY38 15p 0A9 10P 
BY100 lop 0A47 8p 
BY103 82p 0A70 7P 
BY122 37p 0A73 10P 
BY124 15p ßA79 70 
ßY120 l2p 0A81 Sp 
BY127 160 0A85 711 

BY184 Up WOO 70 
ßY210 Up OA91 7p 
BYZ11 SOp 04.96 711 

BYZ12 SOP 0Á200 7P 
BYZI3 25p 0A202 109 
BYZIO 403 0A210 17p 

E Sec previous page G.W. SMITH & Co. (RADIO) LTD. S... opposite pag. 
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EQII/PilWIT 
SAVE UP TO 
33sä% OR MORE 
SEND S.A.E. FOR. 

DISCOUNT PRICE LISTS 

AND PACKAGE OFFERS! 

RECORD DECKS 

ÚÁR 60t 84-07 
0129t 8660 GOLDRING 
MP60 810 40 0L69/2 
810 014 07 0L69/2/P 
810 11160 0L70 
810 8340 GL72/P 
810 88840 CL75 
MPSO TPDI 81712 0L75P 
MP60 TPD2 81640 LID75 
810 TPD1 1/0 86 LID72 
610 TPD1 81320 099 
210 Package 8365 0186 
HT 70 814.98 CL86P 
HT 70 Pack 921.90 LID86 

6101 

PIONEER 
PL12AC 

GARRARD PL16C 
2026 TIC' 8360 PLA26 
40B 89.2.6 
0.300 8860 THORENS 
SP26 III 81036 TD126 86766 
SL66B 81845 TD126AB 091-15 
AP78 11886 TX26 8840 
8L728 82295 TD160 £8790 
8L9611 188.60 TD160A 11 13880 
401 £8680 TD160AB II £8780 
ZERO 100A £8995 160 Plinth £8.47 
ZERO 1008 88750 TRII £3.85 ' Stereo Cartridge t Mon 

All others leu cartridge 
Carriage 50p extra any nmd.,I. 

RECORD DECK PACKAGES 
Deck. supplied with 
cartridge ready 
wired in teak 
veneered plinth with 
cover. 
Garrard 2026TC/9TAHCD 
Garrard BP26 III/9TAECU 
Garrard SP26 III/0800 
Garrard 8P20 III/M76-6 
Garrard ßP26 III/M44-7 
Garrard SP26 III/M44-E 
BP26 III/0800 (Play -on Pot') 
Garrard AP76/0800 
Garrard AP76/676.6 
Garrard AP76/M66E 
Garrard AP76/M76EJ 
BBB McDonald MP60/AT55 
Goldring GL72/G800 
Goldring 0L70/0800 
Goldring OL75/0800E 
Also available with silver octal 

plinth 81 extra 
Carriage 50p any Item 

81296 
£1696 
£1860 
£1960 
£2086 
£2E80 
£1976 
82960 
88026 
88£96 
£8490 
81928 
134-80 
£89-70 
84416 

SINCLAIR EQUIPMENT 

Project 60 
Package 
offen. 

..11 !1nl1M 

7.-7: 6.* 
2 X Z30 amplifier, etereo 60 pre -amp, PZ6 
power supply. £15.86 Carr. 971p. Or with 
PZ6 power .apply 118-00 Carr. 371p. 2 x Z50 
amplifier, etereo 60 pre -amp, PZ8 power 
supply. 88085. Carr. 375p. 
Transformer for PZ8. 82971 extra. 
Add to any of the above 0446 for active 
filter milt and 11880 for pair of QUI speaker.. 
Project 60 FM Tuner 118.85. Can. 371p. 
All other Sinclair product. In stock. 
2000 Amp 18860 Carr. 374p.; 3000 Amp 
880.86 Carr. 379p.; Neoteric Amp 148-96 

Carr. 375p IC12 81.90 p. & p. 10p. 
NEW PROJECT 606 - - Carr. 37p. 

LATEST CATALO 
Our 8th edition gives full detalle o 
comprehensive range of HI-FI EQUI 
MENT, COMPONENTS, TEST EQUIP 
OIENT and COMMUNICATIONS EQUIP- 
MENT. FREE MISCOUNT COUPONS 

VALUE 80p 
272 page., t fully Blue- 
tnted and 
detailing 
thousands of 
bargain.. 

SEND NOW 164114114. 

Elertrenn 
tuepenen,r 
a Ea.4rnenl 
t.t.bp. ONLY 

3"4p 
P 

g 10p *If? 

418W 
18440 
99SSO 
£09.06 
£99.06 
£64.96 

£8.88 
£666 

£8160 
£48 60 
£6460 
£440 

18146 

£86.16 
260-26 
£82-S6 

I 

TELETON SAQ-206B 
STEREO AMPLIFIER 

Latent exciting release. Brand new model. 
6 + 6 watt. rms. Input.. for mag, eel, aux 
tape. Volume, bau, treble, eliding balance, 
scratch filter and loudnees control.. 
OUR PRICE £19.60 Carr. 879. 

SKYWOOD 0E808 COMMUNICATION 
RECEIVER 

Solid state. Coverage m 5 bands 200-420 
KHz and 56 to 30 MHz. Illuminated elide 
rule dial. Bandepread. Aerial tuning. BFO, 
AVC, ANL. 'S' meter. AM/CW/88B. Into. 
grated speaker and phone socket. Operation 
220/240v AC or 13v DC. Size 326 z 266 x 150 
mm. Complete with Instructions and circuit. 
688.50. Carr. 50p 

LAFAYETTE LA. 824 STEREO 
AMPLIFIER 

12.5 + 12.5 
watt R.M.S. 
Mag/Cer/Tuner 
/Tape Inputs. 
Excellent per- 
formance. 

Compares with amplifiers up to 840. 
OUR PRICE 884, Carr. 371p. 

TAPE CASSETTES 
Top quality in plastic library boxee. 

Cß0 60 min 80p, 3 for 76p, 30 for 89.83 
C90 90 min 42p, 3 for £1.06 10 for 83.80 
C120 120 min 62p, 3 for £1.85 10 for 14.80 
Cassette Head Cleaner 80p. P. & P. 10p. Bor. 

* TRANSISTORISED FM TUNER 
6 TRANSISTOR 
HIGH QUALITY 
TUNER, SIZE 
ONLY 8 x 4 x 21in. 
3 I.F. etagee. 
Double tuned dis- 
criminator. Ample 
output to feed most 

amplifiers. Operate. on 0 V battery. Coverage 
S8-108Mc/e. Ready built ready for u.e. Fan- 
tastic value for money. 88875. P. & P. 124p. 
Stereo multiplex adaptor. 84.871. 

THE MODEL 117 P..E.T. ELECTRONIC 
VOLTMETER 

Battery operated, 
11 meg input, 26 
ranges. Large 41" 
mirror scale. Size 
51" x 49" x 21". 
DC VOLTS 0.ß- 
1200V. AC VOLTS 
3-300V RMS. 8.0- 
800V P -P. DC CUR- 
RENT 12 - 12MA. 

Resistance up to 2000M ohm. Decibels 
- 20 to + 51 db. Complete with leads/inetruc- 
tione. 617.60. P. Sr P. 20p. 

MCA.220 AUTOMATIC 
VOLTAGE 
STABILISER 
In ut 88-126 VAC. or 
17 -260VAC. Output 120V 
AC or 240 VAC. 200 VA 
rani g. 11197, cary. lOp. 

HOMER INTERCOMS 

Llet Price 
£2.98 

OUR 4' 
RICE 3". e80 

P. Sr P. lOp 

Ideal for home, 
office, ',tore., fac- 
tories, etc. Supplied 
complete with bat- 
tortes, cable and 
free instruction,. 

2 Station, £297, 8 station 4345.P. & P. 1513. 
4 Station 99.68, P. & P. 17p. 

ESQ LOUDSPEAKERS 
Model 800. 18' x 8' with 
single tweeter/crossover. 20- 
20,000 Hs. 16 watt RMS. 
Available 8 or 16 ohm.. 97.60 
each P. & P. 970. 
Model 460. 13' x 8' with twin 
tweeter/crossover. 00.18,000 
Hs. 8 watt RMS. Available 8 
or 16 ohm... 98.60 each. P. & 
P. 26 D. 

TB 1018 DE -LUXE 
MONO HIGH IMPE- 
DANCE HEADSET 
Seriaitive, soft earned.. 
adjustable headband. 
Magnetic, Impedance 
2,600 ohm.. 
£1.97. P. & P. 15D. 

107 MIXER PREAMPLIFIER 
5 microphone in- 
put.. each with 
Individual gain 
controls enabling 
complete mixing 

facilitiee. Battery operated. 94" x 5" x 3". 
Inputs Mice: 3 x 3mV 00K; 2 x 3mV 800 ohm. 
Phono meg. 4mV 0011. Phono ceramic 
100mV 1 meg. Output 250mV 100K. 

8897. P. & P. 20p. 

1021 STEREO 
\LISTENING 

STATION 
'or balancing 
air selectio 

loudspeakers 
additional 
for etereo head 
switching. 2 

controls, speaker on -off elide switch, ate 
headphone sockets. 6" x 4" x 2;". 8.26, 
P. & P. 15p. 

TE -65 VALVE VOLTMETER 
28 rangea. D.C. volts 
1.6-1,500v. A.C. volte 
1.5-1,500v. Resistance 
up to 1,000 megohme. 
200/240v. A.C. opera- 
tion. Complete with 
probe and instructions. 
117.60. P. & P. 90p. 
Additional probes avail- 
able: R.F. 86.194; H.V. 
6250. 

230 VOLT A.C. 
50 CYCLES 
RELAYS 

Brand new. 3 sets of 
changeover contacte at 
5 amp rating. 60p each. 
P. & P. 10p (100 lots 610) 
Quantities available. 

SPECIAL OFFER! 
SINCLAIR PROJECT 60 

STEREO FM TUNER 

The find tuner in the world to nee the phase 
lock loop principle -as used tor receiving 
signals from apace craft because of its vastly 
1 proved signal to noise ratio. Provides 
fantastic remits even in difficult area.. 
Tuning range 87.6 to 108MH1. Automatic 
stereo indicator. Sensitivity: 20V. AFC 
range ± 200KHz. Signal to noise ratio; 
86dB. Output voltage 2 x 160mV. Oper- 
ating voltage 26-80V DC. Rise 98 x 40 x 
207 nun. REC. LIST PRICE 826. 
OURNLYCE f I6'95 P. pP. 

OUnrepeatable 

offer -buy note and ease one 118. 

U4612 HULTIIIETER 
Extremely sturdy instrument 
electrical nee. 687 o.p.v. 
0/8 1.6/7.6/80/80/160/800/ 
800 900 VDC and 76mV 
0/ /1.6 7.6/30/60/150/800 
600/900 VAC. 
0/800µA/1.6/6/16/80/160 
600MA/1.6/6 AMP. D.C. 
0/1.6/6/16/80/160/600MA/ 
1.6/6 AMP. AC. 
0/2000/8K/80K n. 
Accuracy DC 1 % .AC 18%. 
Knife edge pointer, mirror scale. Complete 
with eturdy metal carrying case, leads and 
Instructions. 1980 plus P. & P. 25p. 

for general 

PRS -2 PHOTO ELECTRIC RELAY 
SYSTEM 

Inexpensive warning 
or counting system 
consisting of an molter 
and relay unit. Relay 
unit ha. variable een- 
eitivity control and 

switch for intermittent alarm operation. 
Enciter unit has removable infra rod filter 
and A.C. outlet socket to operate bell.. 
counter., etc. 240V AC. Complete with 
cables and instrpçtl0yo. $9.97, P. & P. 25p. 

E.H.T. TESTER 0-80EV 

Completely self contained with built -I 
voltmeter. Easy to read, very accura 
robust construction. An essential for co 
television eervicing, etc. Size 380ím 
50mm die. 88.95 P. & P. 25p. 

Ong. 

4 Bande covering 510kc/e-30mc/e. H.F.O. 
Built-in Speaker 220/240v. A.C. Brand new 
with Instruction'. 11575. Carr. 375p. 

LAFAYETTE HA -400 SOLID STATE 
RECEIVER 

General coverage 
180-400kc/e, 660 
k10-dO me/s. FET tieffl front end. 2 meck. 
filtere, product 
detector, variable 
B.F.O., noise limi- 

ter. 8. Meter, Bandepread. RF Gain. 16" x 
91 x130". 18 lbs. 220/240v. A.C. or 12v. D.C. 
Brand new with hutructione. 550. Carr. 60p. 

High quality ceramic construction. Windings embedded in vitreous 
enamel. Heavy duty brush wiper. Continuou. rating. Wide range 
ex -stook. Single hole fixing, tin. die. shaft. Bulk quantities available. 
85 WATT. 10/25/60/100/280/600/1000/2600 or 5000 ohm., 90p, P. & P. 71p. 
60 WATT. 10/26/80/100/200/600 or 5000 ohms P. & P. 79p. 
100 WATT. 1/6/10/26/60/100/25 50 r 2500 oh , 1.86 . & P. 75p. 

"YAMABISHI" VARIABLE VOLTAGE TRANSFORMERS 
Excellent quality . Low price . Immediate delivery 

0-1603 Panel Mounting 
I-200 emend Purpose Bench Mounting 1 Amp 17.00 ü 1 Amp £7.00 Ci -r 2.6 Amp 10.01 

e101 
{ 

2.5 Amp £8.05 
lrrL,JJ 

1111E'Í 

6 Amp £1175 

R,,61 I 111111. 

0 Amp £16.90 
10 Amp 12250 

0.1.L___111 
12 Amp 129'00 
20 Amp 84900 

Please add pontage 

1111 

. ALL MODELS 
INPUT 290 V 60/00 CYCLES 
OUTPUT VARIABLE 0-960 

o VOLTS 
Special discounts for quantity 41ryl 

G.W.SMITH & CO.(\LE) LTD 
10 TOTTENHAM CT. RD. LONDON, W.1 Tel:01-6372232 CALLERS 
27 TOTTENHAM CT. RD. LONDON, W.1 TeI:01-6363715 WELCOME 
3 LISLE STREET, LONDON, W.C.2 Tel: 01-4378204 MONDAVTO 

34 LISLE STREET, LONDON, W.C.2 Tel: 01-437 9155 SATURDAY 

311 EDGWARE ROAD, LONQON, W.2 Tel: 01-262 0387 9AM-6PM 

All Mail Orders ío- 
11-12, Paddington Green. 
London. W.2 
Tel: 01-2626502, 
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Practical Wireless Classified Advertisements 
The pre -paid rate for classified advertisements is 9p per word (minimum 12 words), box number 10p 

extra. Semi -displayed setting £6.50 per single column inch. All cheques, postal orders, etc., to be made 

payable to PRACTICAL WIRELESS and crossed "Lloyds Bank Ltd." Treasury notes should always 

be sent registered post. Advertisements, together with remittance, should be sent to the Classified Ad- 

vertisement Manager, PRACTICAL WIRELESS, IPC Magazines Ltd., Fleetway House, Farringdon 
Street, London, EC4A 4AD for insertion in the next available issue. 

Miscellaneous 

NO NEED TO WORRY ABOUT 
A TRANSMITTING LICENCE 

because this GPO approved transmitterlreceiver 
kit does not use R.F. and you can get one easily. 
Your transmissions will be virtually SECRET since 
they won't be heard by conventional means. 
Actually it's TWO KITS IN ONE because you get all 
the printed -circuit boards and components for both 
the transmitter AND receiver. You're going to find 
this project REALLY FUN -TO -BUILD with the 
EASY -TO -FOLLOW instructions. An extremely 
flexible design with quite an AMAZING RANGE -- 
has obvious applications for SCHOOL PROTECTS, 
LANGUAGE LABORATORIES, SCOUT CAMPS, 
etc. 

GET YOURS ! SEND £5.50 NOW 
'(S.A.E. for details)' 

TO: 'BOFFIN PROJECTS' 
DEPT. KW20I0 
4 CUNLIFFE ROAD 
STONELEIGH, EWELL, SURREY 

Darned 
Electronic 

Wizardry 
by Dewtron 
Famous kits, e.g. waa-waa complete 
kit £2.95: Fuzz kit £4.75. auto 
rhythm, modules 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. 

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 f3.60 post paid 
21 ins. 13 watt E4.60 post paid 

Callers welcome. 
For lists or enquiries, large s.a.e. 

SALOP ELECTRONICS, 23 WYLE COP 

SHREWSBURY, SHROPSHIRE. 

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. 

GOLDEN HUNTER 

from £10.50 
Powerful 

metal delector 

locates buried coins, melal alt. 

Send for illus. literature 
UNDERGROUND EXPLORATION LTD 

DEPT 9 FARADAY HOUSE 

P.O.80X 1 HAILSHAM SUSSEX 

CHROMASONIC ELECTRONICS is well 
and living at 56 Fortis Green Road 
London NiO 3HN. 40 page illustrated 
catalogue 20p post free. 

e PICK-UP jbl. 
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 

red. 

Send stamp for comprehensive 
lists of transformers, condensers, 
resistors, cartridges and tape 
heads. 

R.D.I. LTD., 
Chilton Works, Garden Road, 

Richmond, Surrey. 

-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 isto 
$FYS N37 

D 2 C202 03 
:roe; BSY27 rAutage [ age 2N3705 
.1.e.: , rani 9.--g 2N3706 
'C16' 1. 292 2N3708 

one - guar -tissue -K.8, P. IOp. 

J. M. KING (F) 
17 Buckridge, Portpool Lane, London, E.C.1 

on 

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 21p stamp. 

'SHORTWAVE Voices of the World," 
£1.55; an exceptional book. "SWL 
address book," Stations' QSL Policies, 
£1.35. "World Radio TV Handbook," 
December 1971, £2.80. Under £2, post- 
age 10p. Deliveries First Class Mail, 
send 3p for price list. Send no money 
-COD 25p. David McGarva, Box 114A, 
Edinburgh EH1 111P. 

NEW NIP-E -BOARD 
PRINTED CIRCUIT SYSTEM 
for experimental circuits 
one -offs, batch production 
USE IT FOR P.W. PROJECTS 

BOLT -DOWN or PLUG-IN CARDS SRBP 

or FIBREGLASS ETCHED UNDRILLED or 
DRILLED 0-I x O 15 for flexible layout 
schemes. GOLD PLATED EDGE CON- 
NECTORS. 

NO NEED FOR MESSY ETCHING 
NO COPPER CUTTING - IT'S 
EASY! Improved professional design 
pcb for most transistors or i.c.s. 
ASK YOUR SUPPLIER NOW! 
P.C. cards from 16p srbp, 19p f/glass 
Edge connectors 14 -way EI45 35p 

30 -way E305 68p 
Handles with write -on labels 5p 
Insulated stand-off pcb fixings from 3p 

SPECIAL TRIAL OFFER pack only 50p 
Sample card & details-srbp 16p 

fibreglass 19p 

"PLUG-IN" CARD FRAMES. 
New versatile guide system for NIP -E - 
BOARD for case, cabinet or rack mounting. 
Guide and rail components available separate- 
ly; 4p stamp for details. 
WE EXPORT. Agency inquiries invited. 

DEPT.IG/W 
P. 0.500 11 

5101.5055 
MEETS, 0a 

NIP ELECTRONICS 

PRINTED CIRCUIT BOARD 
In 6 standard widths: Sin, Slin, 310, 3lin, 4in. 
and Sin x any length. 1/16in Fibreglass, single 
sided, Ep per 3 sq. inches. Doublesided, 19 per eq. 
inch. P. a P. Bp per order. SAE. Quotations for 
other sizes and quantity discounts. 

J. KNOPP, 11 Connaught Gardens, Braintree, 
Esses. CJE7 SLY. Tel. Braintree 25E54. 

OM N 1 -DETECTORS 
(Featured * TV * Radio * Nat. Press) 

Ancient art of Dowsing in Modern Guise. Experience 
thrill of the old days of Wireless in this over -looked 
aspect of the Electro -Magnetic Spectrum. A LAB- 
ORATORY IN A SINGLE PACK. If you enjoy 
Treasure Hunting, use OMNI-DECTF.CTORS to:-- 
* Locate ANY burled substance, ANY depth. 
* Save hours of fruitless searching - MAP - 

DOWSING pinpoints search area before you 
leave home. 

* Analyse ground under your feet without even 
scratching the surface. 

* Limitless other uses involving health, food , 

money. YOU WILL BE FASCINATED. 
Send only 82.80 + 15p p. & p. for unique pack of 

4 dowsing Instruments (non -electronic) and explicit 
40 -page manual to sole nuppliers :-Omni -Detector 
Co.. (Dept. PW), 27, Latham Road, Twickenham. 
lgiddx. TW1 1BR. 

BUILD IT in a DEWBOX quality 
cabinet. tin x 212 in x any length. 
D.E.W. Ltd., Ringwood Road, FERN- 
DOWN, Dorset. S.A.E. for leaflet. Write 
now-Right now. 

Ladders 

LADDERS. Timber 20ft, £7.80; 29ft, 
£11.20. Carr. 80p. Brochure (Dept. 
WLS), Home Sales, Baldwin Road, 
Stourport, Worcs. Callers Welcome. 
Phone 02-993 5222. Ansafone installed. 
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Books and Publications 

THE PICTURE BOOK METHOD OF LEARNING 
BASIC ELECTRICITY 5pts £4.5o.BASIC ELECTRONICS 6pts £5 4o.BASIC TELEVISION 3pts £3.60 

Postage and Packing included. 
The Pictorial Approach Manuals assure the quickest and soundest method of 

The clear and concise illustrations make study a real pleasure. Your money refunded if not 
Free Illustrated Prospectus on request. Send now to SELRAY BOOK CO., 60, 

gaining mastery over these subjects. 
completely satisfied is your 100% Guarantee. 

HAYES HILL, BROMLEY, BR2 7HP. 

1 

COMPONENT 
CATALOGUE AND 

DISCOUNT VOUCHERS 
25p Post FREE (UK) 

W.E.C. LTD. 
HIGH ST., RIPLEY, Surrey 

Amplifiers 
50W AMPLIFIERS in strong metal 
case. 4 inputs to suit 2 guitars and 2 
microphones. £30. We can often tailor 
to your needs, SAE with requirements 
or order to: P. W. M. Hickman, 22 East 
Preston Street, Edinburgh EH8 9QB. 

AUDIO AMPLIFIERS 
Mullard M i . ule LP1153 lz watt output 
into 8 o y. . supply, brand new 
with dat-iII:.:.st paid. Power Integ- rated CirRS, 2 watts into 8 ohms, 
11/16v. supply, 5mV sensitivity, size 
2 x 1 x 13 inch, , an E , ew with mount- 
ing clips & dat. £1.10 a ost paid. SAE for lists. J. WUI - yecroft Close, 
Goring -by -Sea, Sussex. 

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, SWB 4111 

GO TO SEA as a Radio Officer. Write: Principal, Nautical College, Broad - water, Fleetwood FY7 8JZ. 

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. H.7), Alder- maston Court, Reading RG7 4PF. Accredited by CACC. 

Situations Vacant 

RADIO 
OFFICERS 
DO YOU HAVE PMG I, PMG II, 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. 0152 SA1 
(Telephone: Cheltenham 21491, Ext. 2270) 

MEN! 
£50 p. w. 

can be yours 
Jobs galore! 144,000 nee 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 

E92, Oxford House, 
9-15, Oxford Street, W.I. 
Telephone: 01-734 2874 

127, The Piazza. Dept. E92, 
Piccadilly Plaza, Manchester I. 

Telephone: 061-236 2935 

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, Uher, 
Vortexion, etc. 9.30ó.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. 

BOOKS WANTED URGENT. Practical 
Wireless. May June, July, August, 
October 1970. Feb., April, June, July, 
Aug., Sept., Oct., Nov., Dec. 1971. 
March and May 1972. State price 
please. R. Windsor, 82 Westwood Street, Peterborough. 

For Sale 

MORSE MADE EASY!! 
FACT NOT FICTION. It you start RIGHT you will be 
reading amateur and commercial Morse within a month 
(normal progress to be expected). 

Using scientifically prepared S -speed record, 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 99.30, Complete Course g4-60 
(Overseaa gl 00 extra) detall, only, 4p stamp. 01-880 2896 

63E50 (Boa 19), 45 GREEN LANE, PURLET, 9IIRREF 

YUKAl1 SO /ROE5SS/ONAL THE 
ELF -SP% ( Yt/KAN AEROSOL WAy- 

Get ífiese a/^ d'yosg CREM HgMMER 
QR BLACK WR/NKLE 

(CRACKLE) finishes 

DE PT . rUIUN. n eD4WNIE aDAD. LONDON MINN 

--- 
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, Nl. 
01-286 6119. 
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g© 
Service Sheets 

UfANUACS--- 
SERVICE SHEETS 

ONOVER RADIOSJ ,TV! RICE PLAYERETS AND T. ECO DERB, 
STOCK MANUALS IN 

30p+POstafae PLEASE CNCLOSE SAE. WITH ENQUIRIES... 
NEW BOOKS I PUBLICATIONS 

.G. Scro.. u. 552 pop. 
WIRELESS SERVICING MANUAL by W.T. Cock .9. !. papa 

25. BEGINNER'S GUIDE TO RADIO by G.J. Keno. 7th Edinon. 204 papa 
47. RAPID SERVICING OF TRANSISTOR EQUIPMENT by G.J. Kmp. 160 pogo 
48. BEGINNER'S GUIDE TO ELECTRICITY by Clement Browe. Aewc.Bnt.1 R 

49. BEGINNER'S GUIDE TO ELECTRONICS by T.r.nc. L. Soulr., AHI ERE 
50. BEGINNER'S GUIDE TO TRANSISTORS by J.A. R.ddlhovoh . 

51. PRINCIPLES OF SEMICONDUCTORS by M.G. Scroppl.. BS .CEn9.FIEE. 154 Pape. 
52. THE PRACTICAL AERIAL HANDBOOK by G.J.Kmp. 232 pope, 
70. TRANSISTOR EQUIVALENTS AND SUBSTITUTES HANDBOOK by B.B.Boban'. 78 pep.. 
71. RADIO AMATEURS OPERATORS HANDBOOK by Dota PabIcanon, Ltd., 80 pope. . 

82. QUESTIONS & ANSWERS ON ELECTRIC MOTORS by A.J. Cok.r. 
83. QUESTIONS & ANSWERS ON ELECTRICITY by K.G. Jack.on . 

84. QUESTIONS 8 ANSWERS ON ELECTRONICS by Clement Brown. Assoc. Bnt. IRE 
J9. RADIO SERVICING by O.N. Patchett, Vol.1. Bou< Elecrrotechnolopy 

100. RADIO SERVICING by G.N. Patchett, Vol.?. Int.cmed,ar. Rodin Theory 
101. RADIO SERVIONS by B. Fonord, B.Sc.Eng.C.Eng.MIEE. Vo1.3.Final Rodin Theory 
102. RADIO SERVICING by G.N. Patchett. Vol.4. Favlt-Fnd,ng .. £0.70 

Send S.A.E. for Free LISTS of Practical and Technical Book, on Radio 8 Television now available to 

BELL'S TELEVISION SERVICES 
4 Albert Place, Harrogate, Yorks. Tel. 0423 - 86844 Jet 

ERVICE SHEET 
atalogue 20P. 

+ P.& P. 

C 3.QL) 255pp 

(1 CO Sp 

f1.50 51, 

Ì1.Ó Ó 
8l.00 Op 
1.50 50 

82.70 
£0.40 
£0.45 
C0.60 
£0.60 
£0.60 
£0.60 
£0.90 
£0.75 

20p 
79 
7p 

IOp 
10p 
10p 
10p 
IOp 
lOp 
10p 

ICE SHEET SERVIC 
OUR STOCKS NOW COVER OVER 10,000 MAKES AND MODELS 

1972 list covering mono and colour -TV, 
Radio, Tape, Record Players, etc. List price 25p, plus SAE. 

Service Sheets -price 30p. PO and LARGE SAE. Manuals for many makes 
Enquiries welcome but lease -a SAE 

e ma e, 

NEW SERVICE SHEETS, Magazines and Newsletter SAE brings details 
and free sa e . e. 

BARGAIN CORNER 
Bag of Small Components, 
Metal box taining Heav le. 12V 2PCO Relay 0C35 (type) 
transis and ther components (originally fluid level control 
unit) rice SOpj 

MAIL ORDER ONLY 

A.L.S. 
21c Dryden Chambers, 119 Oxford Street, London Wlß IPB 

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 & 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 numbe 

alternative. 
Free TV fault tracing chart or TV list on 

request with order. 

Mail order or phone 01-458 4882 

I SERVICE SHEETS. Radio, TV etc. 8,000 
models. List 10p. S.A.E. enquiries. 

ELRAY, 11 Maudland Bank, Preston. 

SERVICE SHEETS. 35p, p u am 
addressed envelope. Mail order or(ly. 
Lesmar, 15 Conholt Road, Andosfer, 
Hants. 

SERVICE SHEETS (1925-1972) for Tele- 
visions, Radios, Transistors, Tape Re- 
corders, Record Players, etc., by return 
post, with free Fault -Finding Guide. 
Prices f Sp: OTer 8,000 models 
availab] Catalogue 13 . Please send 
S.A.E. wi all erderST>uiries. Hamil- 
ton Radio, 54 London Road, Bexhill, 
Sussex. Telephone Be7jhi11 7007 

lais 

UHF 8e £ 1.90, 14e £ 2.25. 18e £ 3.25. 
J BEAM 08e £2.50, 4be £5.25, 2 x 4be 
£ 12. 
BBC dipole £ 1.75, H. £ 2.40, 3e1 £ 5.20. 
ITA 5e1 £ 1.95 Bel £ 2.70, l lel £ 3.30 
13e £4.10. Combined 1+5 £2.70. H+5 
£4.10, H+7 £4.50. 
FM dipole £1.15. 3e £3.75. Stereo £6. 

Aerials post paid with clamps. Acces- 
sories extra. Battery powered boosters 
UHF colour £3.85. FM £4.35, BBC1/ 
ITA £3.85. Mains models £2 extra. 
Mast head colour amps £5.50, low loss 
coax 6p/yd. l6ft x 2in masts £3.30. 
Lashing kits 90p, £1.20 and £2.35. All 
Antiference and J Beam available Cat. 
10p. SAE enquiries. 

J. R. R. BAKER BONTNEWYDD. 
ABERYSTWYTH. 

BAINES 
FOR HIGH FREQUENCY AERIALS 

POSTAGE PAID ON ALL AERIAL 
ORDERS INLAND 

UHF MULTIBEAMS 
MBM 10 £2.10. MBM 18 £2.90. MBM 30 
£3.00. MBM 46 £6.00. 2MBM 46 £1520. 
4MBM 46 £3300. Logbeam £5.25. UHF 
Diplexers £ 1.00. 
VHF AERIALS 
FM 2 £2.00. FM 3 £3.00. FM 4 £5.00. 
FM6S £7.80. BBC Dipole and 5 £2.70. ITA 
5 element £2.00. ITA 8 element £2.70. 
ACCESSORIES: SAE for full details. 
Pre -Amps: Masthead mains single stage 
£7.00. Two stage £1200. Wideband channels 
21 to 68 £ 12.00. Colour -booster Bty £ 3.88 
mains £6.00. VHF Co -Ax 5p, UHF Co -Ax 

PLEASE STATE CHANNELS REQUIRED ON 
ALL ORDERS 

11 Dale Cres Tupton Chesterfield S42 6DR 

Direct from the 
Manufacturers 

U.H.I. AERIALS 

10 Element SAVE 

125 r., .. 
14 Element 18 Element 

£1.50 fí75 
1,0)0 .,,0),nt,Ie, 44 
Mow :i/ u,n.a..nd P.dn,p 
Pl.,u ,1110 wnirh ....mph m group 

APEX AERIALS IP.W.I 
AI BAN WO11KS. MAlls tit JOlINSt(INI Nitta RI W'.IIINF 

HiFi Equipment 

peerless 
HI-FI 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 PW9) 
Summerbrldge: Harrogate Ht.,J 41.JK 
Yorks. Tel. Darley 279 (STD 0423-72) 

Manufacturer's boxed and guaranteed 

GOODMANS AXIOM 301 

(8 ohm) 
£14.00+50p p. & p. 

SYKES & HIRSCH LTD. 
3la Redcliffe Square. London, SW10 9HF 

Receivers and Components 

NEW MODEL V.H.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 
end built in lack socket for use with earphones or 
amplifier. 

Only £3.50 +p.&p 10p U.K. only. 
Illustrated catalogue of selected kits and com- 
ponents. 15p P&P free. 

Galleon Trading Co, 
12, Burrs Way, 
Corringham, 
Stanford -Le -Hope. 
Essex. 

AARVAK ELECTRONICS Soundlight. 
Convertors 3 Channel 1.2kW £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. 
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Receivers-anomponents 
EX -RENTAL TV's (UNTESTED) 

Complete with 13 channel tuners. Good cabinets. 
Carriage £1.50 extra. 

19"/21' slimline (110° tube.. £5.00 
23' elimline .. .. .. .. £7.50 
19' BBC 2 .vets .. .. .. £1450 

TUBES EX EQUIPMENT (Tested) 
SINGLE PANEL 

19'/21' any type .. .. .. 
23' any type .. .. .. .. 

TWIN PANEL (BONDED) 

All tubes add £1 carriage. 

EB91 5p 30L15 
EBF89 30P4 
ECC82 2 PC97 
EC180 p PCF86 
EF80 1 C84 
EF85 ( 12 p CF80 
EF183 .12rp PCC89 
EF184 124 PCL85 
EY86 174p P11L82 
30PL13 20p PCI.86 .17ip 
630LZ 12iD PCL83 :124p 

23-00 
24.00 

25.00 

to 

PY33 224P 
1191 17in 
61/i '3 174p 
30PL1 220p 
30P12 20p 
30E5 10p 

Add 2Ip per val -c p. & p., ordere o er £1 p. & p. tree 

VALVES EX EQUIPMENT 
124p PL36 

rug 
17íP PY81 

P2800 
lip IFY82 

UHF TUNERS 
For Ferguson 850 900 c. sis. Adaptable for most UHF 
Chassie £2.60, p. & p.,: Op. 

SLOT METERS 
Smiths reconditioned switchmaster MK III. Decimalized. 
Perfect working'order. 12 for £25 delivered. For sample 
send £2.50 c.wtó. 

TRADE DISPOSALS 
(Dept. PW/TS) 

Thorubury Roundabout, Leeds Rd., Bradford. 
Telephone 0274/605870 

SOUND SUPPLIES 
(Electronics) Co. Ltd. 

P.A. EQUIPMENT. Marshall amps, instru- ments and guitars. etc. TOA and Eagle amps and accessories. Reslo mies, etc. 
COMPONENTS: Resistors, capacitors, 
plugs, sockets, cables. audio leads, semi- conductors, valves, vero board, etc., for the constructor. 
Power packs and car droppers for the cassette recorder or radio. 
S.A.E. for list and enquiries. P.A. list 15p 

12 Smarts Lane, Loughton, Essex Tel. 01-508 2715 Closed all day Thursday 

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. 

'anel contains 2 x Mullard 0C23 Transisto'c a 
5 other Transistors etc. 2 panels 50p p.p. 
Panel contains 2 x Mullard 0C28 T 
2XBCY34, etc, 2 panels 50p i4 

sorted Co 

e . 15anel 

e : tl 

odes, 

d 

contains many 
r ots, etc, 

Ontains minimum o 
also Transistors, Dio 

10 

o yuc Capacitors OF/V. 2000/35, 10,000/ 
5, 10,000/25, 12,500/35. All at 30p each p.p. 6p. 

2,000/50, 2,500/50, 5.000/50, 10,000/50, 12,500/ 

available 
at 40p each p.p. 

tAtAJIlssporarveailable 

wide range motor star[ capacitors 
a o block paper, etc. Send our exact requi 

cots. 
a miniature and 

s 
ubrnmPaTtire Electro 

lyric Capacitors, 100 for LI'20 p.p. 15p. 
ail 0;:alirtistle- 

I, East 
EROZA RADIO 

et, Bishops Tawton, D on 

RAPID SERVICE -GOOD VALUE 
MONEY 

MIL 
1 

09 7 . 1 0 
723 p; l 32 7 ; PÁ230 9 
PÁ_34 8 p; EI .00; SU 
SN'6013 61.24p; 74 SERIES TT 
01 Bp; Ql IBp; 04 IBp; 08 18p; 10 16p; 
20 6p; 30 19p; 40 16p; 51 18 30p; 73 41p; 
74 33p; 75 44p; 86 72 ' 91 LI -21. 
RE - I AM 50 00V 4p; 200V 
5 400V 00V 9 p; I,00V 14p. 
3 11p; 400V 12p. TRIAC: 10 AMP 
50 V ' .20; SCR 1 .6 AMP 600V 7 . 

TORS: 2N29 - ' 1,1 2N3054 40p 2N3055 40 'iP. k7:3 p "2t S'll 72 Bp; BCI ` ]A 

ME JEkgnolgit 
8 79 18p; B 2..ate 9r`.:96 le.ii 

i8., 
r 

- , 

0411 18p; 0412 19p; 0414 24p; i 002 lop; 
1123 16p; 3001 16p; 4101 10p; 4102 11p; 
4103 lop; 6001 12p; 6002 14p; 6101 14p; 
61o2 14p; 8001 14p; 8003 15p; MEFI04 42p; 
MP31114p. MP811242p.1 CKETS: 14 pin 
D.LL. 4p. SO LDERCONS 0.7p per pin. 

JEF LL ECTRON S (P.W.9) 
York House, 12 York Drive, Grappenhall, 

Warrington, WA4 2E1. 
Mail Order Only. C.W.O. P. & P. 9p per order. 
O1Seas 65p. Discounts start at 10% for 10+. 

- Lìst free on application. \` 
E3ì COMPUTER PRINTED CIRCUIT PANELS 
lie X 4in packed with semi -conductors and top 
quality resistors, capacitors, diode,, etc. Our 
price 10 boards 50p, P. & P. 8p. With a guaran- 
teed minimum of 35 transistors. Data on 
transistors included. 

SPECIAL BARGAIN PACK. 25 hoards for £1, 
P. & P. 18p. With a guaranteed minimum of 85 
transistors. Data on transistors include 

250 MIXED CAPACITO 62p' 
Plus Op P. & P. 

709C OPERATIONAL AMPLIFIER TOS 
8 lead I.C. 1 o0 60p ; 50 off Sbp ; 10 

250 MIXED RESISTORS 62 
i&,watt. 

150 MIXED HI STABS 62p 
i, i & 1 watt 5% & better 

QUARTZ HALOGEN BULBS 
12V 55W for car spot lights, projectors, etc. 
60p each. P. & P. Op. 

GPO EXTENSION TELEPHONES 
with dial but without bell. 
96p each, P. a P. 30p. 
£1.75 for 2, P. & P. 50p. 

BARGAIN RE FFER 
Single pole chang over si rcontacts 25Vto 
SOIL 2-bk Q coil 8 for 60D.. Y.. & P. Sp. 

KEYTRONICS mail order only 

44 EARLS COURT ROAD 

LONDON W.8 01-478 8499 

MAINS TRANSFORMER MT? 
30 x 30 x 37mm, 7-0-7V rms, 120mA, 
for 9V rectified d.c. Top quality com- 
ponent with really comprehensive 
data. 70p, UK post 5p. Mail order only. 
AMATRONIX LTD., 396 Selsdon Road, 
South Croydon, Surrey CR2 ODE. 

NEED RESISTORS? Let our resistor 
kit solve _your problem. 160 high 
stability --5 c 1/8-1/3 watt compo- 
nents di rent selected values) 
only £1.95 t free. G.L. Ltd. (P.W.), 
31 C Close, Tonteg, Nr. 
Pontypridd, Glam. 

Build the 
TEXAN hi-fi amp 

Kit price only 
£28.50 

(incl. case) 

Pack 1. RESISTORS BOO 
Pack 2. SMALL CAPS £ 1.50 
Pack 3. LARGE CAPS £ 1.40 
Pack 4. SUNDRIES £1.90 
Pack 5. SWITCHES 90p 
Pack 6. CONTROLS £ 1.45 
Patel: 7. SEMI COND £8.25 

'1'1-(Al'z SFOH MEP 1'l/17 
Pack 9. P.C. BOARD £2.50 
Pack 10. CHASSIS etc. £4.20 

Post extra -parts available separately. 
Send loe list. 

Kits also available for 
ntrol Systems 

Digital Clock 

* Stabilized Power Supply Units 

ELERADIO"--721- FI, 325 Fore 
London, 1Vì9. 

`'01-807 3719\ 

Street, 

NEW 
15 watt Hi Fi 
AMPLIFIERS 
Frequency response 15 to19.000cs. Sg 
to noise > 70db. Input sens. 750mv into 

Iii,' ELECTRONICS 
105 GRANGE i . LON 9.a E 25. 

THE WORLD RENOWNED 
"GLOBE KING" 
SHORT WAVE RADIO KITS 

now back in production! 
New, exciting range of short-wave units covering 
10 to 350 metres. Transistor 9v. and AC mains 
versions. Ideal for Flats etc. -range the World 
with just 25' length of wire or Rod aerial) 
Acclaimed by professional and amateur alike 
"Globe -King' receivers are in use all over the 

world. Modern technique plus a precision mechani- 
cal standard opens up a new era for this famous 
product. Send for free copy of our interesting 
literature, price lists, and order form -kindly 
enclose self-addressed long envelope. Overseas 
inquiries must be accompanied with International 
Reply Coupon. (See also our advert on page 462). 

JOHNSONS (RADIO) 
St. Martins Gate, Worcester, WRI 2DT 

(a John Banner Co.) 

B.H. COMPONENT FACTORS LTD. 
DEPT. PW'. 

For Eagle, Sinclair, Data Books and Com- 
ponents. 1W 5% resistors 1p. or 50p/100. 
Electrolytic C426 4/40, 8/40, 10/16, 32/10, 
25/25. 6.4 all 4p. IN914 6p, 100V lA 

psi- Mains Trans- 
form a m SOp. Bargain 
Elect y i or trolytic 100/50 

2510p, 10' 12p. 1,000/25 
.0 0/50 35p. uL914 7,400/01/10/30 

0. pp Op. Discount £ 
110%. Money) back guarantee. Brand new to 
spec. P.O. Box 18, Luton, Beds. LUI ISO. 

BRAND NEW COMPONENTS Pe 
ETUR e '.sdl6V or 25V 
2, m ds-312 p 22, 47-4p 160 
'5p1 50V -12p ext Subminia G pe t.. -' 1/35V, ' 
47 V, 2-2/35V, 4.7/35 

16V-8í Mylar Film 100V-001, 
1, 02-2p. 04, 05-212p. 06B, 

l -3p. PolystyV-10 pf. -10,000 
pf. E.12 seriesr 

B63 
rd miniature 

Çarbott- ilm stors ' E12 series 
1/3W 19 OMS2 8 for . Insured 
postage 8p. he pply Co., 127 
Chesterfield oad, Sheffield S8. 
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Receivers and Components 

rompus alaotronls 
All Brand New, Money Back 
Guaranteed. Fast Service. -____,__,-- 
6V DIG1 AL INDICATOR 
0-9 DP, with socket £149 
7447 driver 21.29. SAE free 
data. NIXIE type 180v 1.15. 
LIGHT EMIT DIODES. 
red 1.8V & free panel e +r(ti. Infra -red 1149. ORP 1' - 
IC Photo Detector/amp 
ZENEES BZY88 4 O" 129' ---- __ 
CAPACITORS 
25V 10/50/100 u 5p'DIS 22 p i.. oIoI' 4p. 

-01 to -5 uF ISTORS 1µ 5% 
ULTRASONIC transducer tranemit/receiv 
DIL SOCKETS, plastic for 74N etc. 14 & 16 P 

TEXAN: 72741 : 72748 80p. IN 400 
2 lip. BC 212 

; BC17719 14p. 
E 0404-2 179. 

i0 ME 4102 lip. 
i8 . AC 125/ 

8, 43 29p. 
+N3053 19 . 

E 

6/ 

B 
CIBC 

709 710 87p. 
AMP 3 5W 

£175. Data Booklet 
21.67. 74. 

48 889. 703RF 699- 
89. TAD100/110 X 

CO 
t 12e, gates 7 

470/72 299. 7473 39p. 7490 67D.7- '-789. 
ER CATALOGUE SAE DATA SHEETS . ea. 

.W.O P.O.. Overseas 85p. Discount 10+ 1 % 
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, 
136 Sandycombe 

Rd 2EQhmond, 
Surrey 

TW9Valves, 

Tubes, Condensers, Resistors, 
Rectifiers and ou - Transformers 
also scot 

CALLERS WELCOM ? 
72 WOT MORE 

N3819 29p, 2N3820 49p, 2N5245 ß4p. 
F.E.T. Design ideas by Texas p. 

p.&p. 6p 
FREE Construction Catalogue 

Transistors, Resistors, Capacito s, 
Chips, Vero board, anti more, se d 
S.A.E.-The F.E.T. el- 

/strop Road, M/C 19 3JL 

RESISTORS 100entiometers 
10 40p; Magnetic counters 10p. 6 BA 
bolts 100 10p. Capacitors 10 7p. In- 
teresting samples and lists 20p. Der- 

ent Radio, Scarborough. 

INC 
Johnsons CV2-unique triple -purpose (Con- 
verter, Receiver, Tuner -Feeder) kit for the 
Amateur enthusiast. Fantastic transistorized 
performance. World Wide Sales. Complete 
kit of top grade parts with coils covering 
80-180 mHZ, plus easy/build diagrams and 
instructions. £4 direct from makers or 
S.A.E. for free literature. 
Crystal Set Kits -one or two waveband 
now available. Send S.A.E. for free literature. 
See also advert. on page 461. 

JOHNSONS (RADIO) 
St. Martins Gate, Worcester, WRI 2DT 

Est. 1943 (a John Banner Co.) Tel. 24864 

ELEVEN BAND RADIO. SW1-4 (4-30 
MHz). Marine. LW. MW. FM. PB 
(76-86). Aircraft (108-136). PB (148-174). 
Battery/Mains. BFO. AGC. Squelch 
Control. Output: 1.3W. 15in x loin x 
512 in. £70. Eight Band Model, with 
BFO, £42. Four Band, MW. FM. Air, - 
craft. PB. £15. SAE. Full Lists. Lang- 
tons Radio, High Street, ROCESTER, 
Staffordshire. Tel. 388. 

SEND SAE for new components list. 
Half normal price. Rogers, 35 Stock- 
bridge Gardens, Chichester. 

PRECISION 
POLYCARBONATE CAPACITORS 

FRESH STOCK - FULLY TESTED 

Close tolerance. High stability. All 63V d.c. 

047µF: *5% SOp; *2% 40p; f1 % SOp 

10µF: *5% 40P: *2% 50p: *1% 60P 

22µF: *5% SOp; *2% SOp: f1% 759 

47µF: *5% 709: *2% 909; *1% 2115 
108iF: *5%2110; d:2%21.40; *1%21.80 
15µF: d:5%£1.80: *2% 1210; *1%2270 
NEW -TRANSISTORS, BC107 or^,C 1011 

, All at Yp each; JFOl 
devices. new and marked. Full spec. devices. May 

be mixed to qualify for quantity prices. 

POPULAR DIODES 1N914 -7p each, 8 

50;p 18 for LI. IN9169p each, 6 for Sop, or 
LI. ISM Sp each, I I for 54)11 74 for LI. rand, 

,new.and mar 
SPECIAL OFFER -400 mW Zeners. Values 
available 6.8, 7.5, 8.2, 9. I, 10, II, 12, 13.5, 
15V. Tol. ± 5'1, at 5 mA. All new and colour 
coded. Price 12p each, 5 for SOp, 12 for £1410. 

RESISTORS. Carbon film 1W 5%. Range from 
2211 to 2-2M 21 in Ell series, i.e. 10, 12, 15, 18. 

22, 27, 33, 39, 47, 56, 68, 82 and their decades. 
High stability, low noise. All at Ip each; 8p 

one value; 70p for 100 of any one 
one alue. pe - 

value 2221 to 2.2M 0(730 resistors) £5. 

440V A.C. CAPACITORS. 0.1µF, size I lin 
yin, 25p; 0.25µF, size Ilin o lin, 30p; 0'5µ 
size I Sin x lin, 35p; I 0µF, size 2in x lin, 45 
20µF, size 2in x I in, 75p.. ch. 

ed 

above -re ideal for dimming filament bulbs (unsuitaest 
ÌµF fordimminge 

for 
orescent 25W2AF fors). 40W eoru 6ÓW 

bulb. 
P.E. SCORPIO. IµF 440V a.c. capacitor listed 
above is recommended by the Author for use 

in place of 2 x 0.47µF 1000V d.c. discharge 
capacitors C6 and C7. Improved reliability. 
Alternatively, 2 x 047µF 440V a.c. may be 

supplied at 359 each. 

5p post and packing on all orders below £5. 

V. ATTWOOD, DEPT. DI, P.O. Box 8, 

ALRESFORD, HANTS 

TD 

FERRIC C RID 
£3.50 , ; 2i 
5% RESI 

33p 
p (5 ""'- 

r ' 6p ('); 4 VALVE - PE 
s D SWITCH UNIT, 

CONTAIN DS, 1./,,, RESISTORS, SOCK- 
ETS ETC. 'Sp). POSTAGE IN BRACKETS. 
SAE LIS AILS. 

GOODHARTNW 
WICKHAM, KENT. 

MORSE PRACTICE OSCILLATORS 
Consisting of Integrated Circuit, 

Loudspeaker, and battery fully wired, 
85p, post 5p. 

available from: 

The Amateur Radio Shop (G4MH) 
I3rCH ' .ILL, HUDDERSFIELD 

e: 'I4 

COMPONENTS GALORE. ' : k of 500 
mixed components manufact .-rs sur- 
plus plus once used. Pack i ludes 
resistors, capacitors, transi ors, 
diodes, I.C., gang, pots, etc. Tre ' n- 
dous value. Send £1 incl. post. ge 
C.W.O. to Caledonian Compone ' ts, 
Fosterton Firs, Strathore 1 . ad, 
Thornton, Fife. 

ONDITIONS 
D 

i+ so---.CEPTANCE 
tEADVERTISEMENTS 

I. The advertiser warrants that the 
advertisement does not contravene 
any of the provisions of the Trade 
Descriptions Act, 1968. 

2. The Publishers he right to 
refuse or withdraw any advertise- 
ment. 

3. Advertisements accepted for public- 
ation cannot be cancelled without 
the Publishers' express consent. 

4. Although every care is taken, the 
Publishers shall not be liable for 
clerical or printers' errors or their 
consequences however caused. 

BELLING LEE INSULATED TERMINALS. Red or 
Black, 5 amp. max. lop pair, pp 30 
BERCOSTAT WIREWOUND RHEOSTAT. 50 v 
800 i2 25 watts, 2' dia. 259. pp 75P. 

FINNED ALUMINIUM HEATSINK 9' x 11', Ready 
Drilled. 20P. PP 64p 

SMITHS CIRCULAR TAPE POSITION INDICATORS 
Resetable, 50p, pp 5p. 

O.E.C. 5 AMP 240 VOLT A.C. CIRCUIT BREAKER. 
75p, PP 101p. 

SUB MIN CROC CLIPS. Red or Black, insulated 4p. 
Min. quantity, 6 pp. 31p. 

GARRARD MAG TAPE DECKS: nips, 50v solenoid 
operated brakes etc., Maine voltage motors £7.50 
each, pp 21.23. 

41' PLANNAIR PANS. Complete, capacitor, ex - 
equip. 2,800 r.p.m. £3.60. PP 40p. 

ELECTR HOTOR8i--HOOyER OR CROMPTON 
PARKINSON. 250v. Single PñlOe-A C. 

1 h.p. 1,440 r.p.m. 13.75 pp 2100 
y h.p. 1,425 r.p.m. or 2,800 r.p.m. £6'75 

pp £1.25 
I h.p. 1,440 r.p.m. 53.55 pp 75P 

AUDIO CONNECTORS 
3 pin Din Plug .. .. .. .. 13p each 

6 pin Din Plug A type,.$ type .. 189 

2 Mn Din Speaker Pink/socket .. 10p , 

3 pin Din Line Socket 13p 

3.5mm Jack Plug Screened .. .. 10p 

Standard Jack Plug .. .. .. 10p 

Screened Standard Jack Plugs .. 159 ., 

Stereo Jack Plug ......108 
Screened Stereo Jack Plug .. .. 18p 

Phono Plugs: Red or Black Sp each. 

pp on above items 31P. 

Mo PP 309. 

MAINS NEONS. 
Red or Green. Size: 1' X 11' 169, pp 35p. 

LEVER ACTION P.0.1000 TYPE SWITCHES. 
Lock 4 -pole changeover 15p, PP 313- (ea -equip.) 

Look 8 Pole Changeover 10p pp 35P. (ex -equip.) 

AUDIO LEADS 
Screened Phono Leads 46' long, 15p 

3.5 mm JACK/5.5mm JACK 7' 6' long 40p 

5-P., , . TYPE. dleroz 5' long 
pp above items Sip. 

IEZO DYNAMIC MICROPROBE, 
Ok n £1:00 co S. 

BULLARD SCREW TERMINAL'8APACITO 
9,500 ut 64v. 7100 ut 40v. 609 each pp 16p. Z£ 

ELLING LEE 1.5 amp in -line rubber hovered 
. erence suppressor 25 , , : ) 

RUBB : ' ' s . MP NON REVERSIBLE CABLE 
CONNECTORS 20p PP Sip. 
FIBRE GLASS TAPE 3' yvMB"UO- ' roll. 501. 
pp20p. 
SOLENOIDS 12 VOLT FULL ACTION. 
2' X 17.X-1' 40P *PP BP. . 
_IEMENS MINIATURE RELAY. Double pole 
changeover dust cover/base 48v 2500 50p pp by new. 

OMRON ME2g MIDGET POWER RELAY. 12v DC 
Double pole 

STC MINIATURE RELAY - , 
', ver 

-15v new, 859 

GARDNER'S POTTED TRANSFORMER 0.250v 
Input: 18v 500m/n 90v 150 min., 6v 250 mia Output. 
Size 3' x 21' X 21'. Li -00, Pp 209. Ex equip tested. 

TELESCOPIC AERIALS 
Chromed 7' cloned 28' extended 6 section ball 
jointed base 23p PP 31, new. 

MULLARD 4 DM 180 INDICATORS In plastic 
holder/cover ex -equip. size approx. 1!' X 11' X 8 

869 PP OP. 

PRINTED CIRCUIT BOARD/19 ACY 19'e 10 0A200 
Diodes: 1 reed relay: 1 AZ 229 zenner ass. capacitor/ 
resistors. Power supply 22v 250 m/A DC. Output 
240v. AC 21 pp 20p ex -equip. 

TOGGLE SWITCHES. Single pole Double Throw 
ex-equlp. new condition. 509 doz. pp 131. 

PAINTON PLUG SOCKETS Type 159 series working 
voltage 350v AC/DC current max. 3 amp AC/DC 
7 pin plug & socket 609 pp 8p. 15 pin plug & socket 
£1 PP 6p. 31 WAY PLUG & SOCKET, 11.60. 
PP 6P. 

CASH WITH ORDER PLEASE 

FIELD 
ELECTRIC 
LIMITED 
3 Shenley Road, 
Borehamwood, Herts. 
Adjacent Elstree Mainline Station 
Tel: 01-953 6009. 
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TRANSFORMERS 
PRACTICAL 

WOODWORKING 
FOR THE CRAFTSMAN 
AND AMATEUR ALIKE 
Get PRACTICAL WOODWORKING every 
month for its invaluable detailed how -to -do -it 
features covering every aspect of working 
with wood from ... 

Modernising old furniture to making new 
Building a summerhouse to panelling a room 
Turning a chairleg to building a boat 

PLACE AN ORDER 
WITH YOUR NEWSAGENT 
25p 

DOUGLAS GUARANTEED 
12 or 24 volts 

Output V. & Ampe. Ref. No. Price P. e: P. 
12Vx2 250mAx2 MT111C81- . 

]2V x2 200 mAx2 MT213 CT} .. 0.87 1 
12V x 2 lA 02 MT 71 ATt .. .. 1f1e _4p 
12V x2 2A x2 MT 18 AT .. .. 12 06 30p 
12V x2 3A x2 MT 70 AT .. .. 22 58 32p 
12V x 2 4A x 2 MT 108 AT .. .. 1282 34p 
121( 02 5A 02 MT 72 AT . 53.38 42p 

80 volts. All tapped at 0-12-16-20-24-30V 
Out- Ref. No. Price P.P. Out- Ref. No. Price P.P. 
put put 
Amps. 1 Ampe. 0 
500 mA MT 112 Cr} 1-12 l6p 3A MT 20 AT 2.04 32p 

IA MT 79 ATt 1.56 2 4A MT 21 AT 8-10 40p 40 5A MT 51 AT 4.81 42p 
60 volt.. All t 19.25-33-40-50V. 

600 mA MT 102 AT$ 145 24p 3A MT 105 AT 8.91 41p 
lA SIT 103 AT 2.00 32p 4A MT 106 AT 5.00 41p 
2A MT 104 AT 8-10 32p 6A MT 107 AT 7.47 50p 

00 Volt.. All tapped at 0-24-30-40-40-60V. 
500 mA MT 124 ATt 140 30p 2A MT 127 AT 8.10 41p 

lA MT 126 AT 2 24 32p 3A MT 125 AT 4.69 41p 
AUTO -WOUND RANGE 

Power Winding tapped at Ref. No. Price P. & P. 
output 

20 VA 0-116-210-240 MT 113 CT 20-69 16D 
75 VA MT 61 AT 1172 30p 

150 VA 0-115-200-220-240 MT 4 AT 12'16 32p 
200 VA MT 65 AT 1300 32p 
400 V. Output at 60 H2. Ref. ITS AT Price P. A P. 
C -D Ignition eyetem by R. M. Macedon 2280 29p 

Req. 

EQUIPMENT RANGE 
Sec. Output (r.m.a.) Ref. No. 
3-0-3 V. 200 mA MT 238 C8} 
9-0-9 V. 100 mA MT 13 CS} 
12-0-12 50 mA MT 239 Cie} 
20-0-20 30 mA MT 241 C8.1- 
0-20 x2 300x2 MT214CT$ 
0-8-9 x 2 500 mA x 2 MT 207 CTt 
0-15-20 x 2 500 mA x 2 MT 205 AT. # 
0-15-27 x 2 500 mA x 2 MT 203 AT 
0-15-27 02 lA x 2 MT 204 AT. 
30-12-0-12-20 700 mA (d.c.) MT 221 AT 

Price P. & P. 
1080 Op 
8091 8p 
8091 Bp 
0091 Op 
4121 l6p 
11 48 19p 
1212 29p 
12 46 29D 
13-42 30p 
g111 26p 

AT indicate) open universal fixing with tage; CT to 
open U -clamp lining with tage; CS le open U -clamp 
fixing with P.C. )pills; with interninding acme)); t un- 
tapped 240V Primary; } Primary tapped at 210-240V. 
other Primaries tapped at 200-220-240V. /t 
Over 200 type. to .took through agents or direct. Send for 
let. 

DOUGLAS ELECTRONICS INDUSTRIES LTD. 
(Dept. MO8PW)., name. Street. LOUTH. Lines. Cre 

INDEX TO ADVERTISERS 
A.H. Supplies 408 
A.L.S. ... ... 460 
Antex Ltd. ... ... ... 403 
Apex Aerials ... ... ... 460 
Attwood, V. ... ... ... .. 462 
Baines, R.... ... ... ... ... 460 
Baker, J. R. ... ... ... 460 
Baker Reproducers ... ... 388 
Bell's Television ... ... ... ... 460 
Bentley Acoustic Corporation Ltd. ... 454 
Bernard, Gerald ... ... ... 444 

BiPak Semiconductors ... ... 386, 387 
Bi -Pre -Pak Ltd. ... ... ... 375 
Boffin Projects ... ... ... ... 458 
British National Radio & Electronic 

School ... ... ... 390, 4-44 
Broadway Electronics ... ... ... coy. 2 
Bull, J. (Electrical) Ltd.... ... 384 
Bush & Meissner... 370 
C.B.M. Electronic Components Ltd.... 444 
C.T. Electronics ... ... ... ... 454 
Carrana, C. ... ... ... ... 460 
Circuit & Supplies ... ... ... 451 
Colomor (Electronics) Lfd. ... ... 452 
Component Factors ... ... ... 461 
Comet High Fidelity Discount Ware- 

houses 
Concord Electronics Ltd. ... ... 376 
D.E.W. Ltd. ... ... ... ... 458 
Dabar Electronic Products 432 
DEB Chemicals Proprietaries Ltd. 

(Swarfega) ... ... ... 374 
Discosound 377 
Douglas Electronic Industries Ltd. 463 
Duke & Co. (London) Ltd. ... ... 378 
Edgware Electronic Centre 382 
Electrospares ... ... ... ... 452 
Electrovalue ... ... ... ... 431 
Elvins Electronics Musical Instrument 385 
Express Mail Order ... ... ... 382 
F.E.T. King ... 462 
Felstead Electronics ... 454 
Field Electric Ltd. ... ... 462 

Galleon Trading ... ... ... 
Gladstone Radio ... ... ... 
Global Audio Discount Warehouse 
Government Communication Head- 

quarters ... ... 
Greenweld ... ... 

460 
376 
388 

459 
... 462 

H -Electronics ... ... ... ... 461 
HAC Shortwave Products ... ... 440 
Hadley, C. ... ... ... ... 432 
Harverson Surplus Co. Ltd. ... ... 379 
Helme, P. F. & A. R. Ltd. ... 460 
Henry's Radio Ltd. 439, coy. 4 
Home Radio (Components) Ltd. ... 369 
I.C.S. ... ... ... 374, 407, 459 
Ivoryet Ltd. ... ... ... ... 374 
Jef Electronics ... ... ... ... 461 
Jermyn Industries ... ... 370 
Johns Radio ... ... ... 453 
Johnsons (Radio) Ltd. ... ... 461-462 
Kempner, S. Ltd. ... 443 
Kensington Supplies ... .. 458 
Keytronics ... . ... 461 
King. J. M. ... 458 
Knopp, J. F. D. ... ... 485 
Lasky's Radio Ltd. 371 
Lewis Radio 436 
Lindair (Electrotech) Ltd. ... ... 404 
Linear Products Ltd. ... ... ... 382 
London Computer Operators Training 

Centre ... ... ... ... 
Lowe Electronics ... ... ... 

... 
436 

Marktyme ... ... 
Marshall, A., Son ... 
Mole, M. & Son Ltd. ... 

Multitore Solders Ltd.... 
NIP Electronics ... ... 
Padgetts Radio Store 
Partridge Electronics Ltd. 
Potter & Clarke Ltd. ... 
Powertran Electronics ... 

459 

Cov. 2 
... 449 
... 376 

459 
Cov. 2 

584 

408 
453 
388 
385 

R.D.I. ... 458 
RSC Hi-Fi Centres Ltd.... ... 380, I 

RST Valve Mail Order Co. ... ... 436 
Radio Component Specialists ... ... 435 
Radio Exchange Co. ... ... ... 383 
Radio & T.V. Components (Acton) Ltd. 372, 3 

378 
Radio Shop ... ... ... 462 
Radio Society of Great Britain ... 378 
Readers Radio ... ... ... 404 
Riversdale Electronics ... ... 404 
Salop Electronics ... 
Saxon Entertainments ... ... 
Scientific & Technical ... ... 
Selray Book Co. Ltd. ... ... 
Sinclair Radionics Ltd.... ... 
Shopercunities Ltd. 
Smith, G. W. & Co. (Radio) Ltd. 
Sound Supplies Ltd. 
Southern Audio Services Ltd.... 
Surplectroniu 
Swanley Electronics 
Sykes & Hirsch Ltd. ... 
Teleradio Co. Ltd. ... 
Thacker, A. H. ... ... ... 
Thornbury Trade Disposals ... 
Tidman Mail Order ... 
Trade Aids ... 
Trampas Electronix 
Underground Exploration Ltd. 
Velco Electronics ... 

... 458 

... 443 

... 408 

... 459 
... 450, 1 

389 
455, 6, 7 
... 461 

444 
... 0 
... 43740 

... 460 

... 461 
440 
461 
462 
4-40 
462 

... 485 

454 
Web Europa ... ... .. .. 374 
West London Direct Supplies ... 432 
Weyrad (Electronics) Ltd. ... ... 453 
W.E.C. Ltd 459 
Wilmslow Audio ... 370, 432 
Wilsic Electronics Ltd.... ... 443 
Wullie, J. ... ... ... ... 459 
Xeroza Radio ... ... 461 

York Electronics ... 452 
Yukan Self Spray ... ... 459 
Z & I Aero Services ... 464 
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Head Office and Warehouse 

44A WESTBOURNE GROVE 

LONDON W2 

Tel: 727 564112/3 

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 i 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 WI 
Tel: 580 8403 

Open all day Saturday 

03.2 0.88 8AQ6 0.38 BEW6 0.70 6160 0.70 
03.3 0.46 61048 0.66 8E1 0.76 7Y4 0.86 
OB2 0.86 OARS 0.45 6E6 0.75 9BW6 0.80 
OB3 0.70 8ARO 0.55 6F6G 0.36 1002 0.50 
OCS 0.88 6AR11 1.25 8E11 0.40 101)1 0.66 
01)3 0.85 6A136 0.46 8E13 0.45 10D2 0.50 
1B3GT 0.40 13A870 0.86 6F14 0.70 10E1 0.76 
1L4 0.80 63.T8 0.36 13F16 0.86 10F9 0.80 
1R4 0.45 8AU8 0.26 8E18 0.60 10E18 0.60 
1R6 0.40 6AV6 0.80 8E23 0.85 1oL1 0.60 
184 0.30 6AW8A 0.80 8E24 0.76 10LD110.86 
186 0.30 811A8 0.25 6F25 1.00 10P18 0.80 
1T4 0.80 6BE6 0.30 8E26 0.35 10P14 1.10 
2114 0.80 813F6 1.00 13F28 0.85 12AB6 0.70 
1116 0.80 BBFB 0.65 60K6 0.60 12AC8 0.60 
112 0.50 813118 0.76 6J4 0.50 12AD6 0.55 
1X2E 0.50 OBJB 0.50 OJ60T 0.80 12AE8 0.66 
2.53 0.60 BBK7A 0.80 6J8 0.80 12AL5 0.50 
2CW4 0.70 6BN6 0.43 6J7 0.46 12AQ5 0.60 
2D21 0.88 OB148 0.46 6K6GT 0.60 12AT6 0.80 
93.4 0.40 6ßQ6 0.25 6117 0.86 12AT7 0.06 
33.6 0.76 81313 0.70 6K80 0.40 12AU6 0.85 
3BP1 3.00 8887 1.80 8K25 0.76 12AU7 0.80 
384 0.85 8BW6 0.86 13L6GT 0.46 12AV8 0.40 
6R4GY 0.76 8BW7 0.80 13L7 0.40 12AV7 0. 5 

61)40 0.85 BBXB 0.25 81.18 0.45 12AX7 0.80 
6040 0.46 OBZB 0.40 8LD20 0.60 12AY7 0. 5 

50301 0.40 
5Z3 0.60 

6C4 0.33 
OCSGT 0.40 

8N70T 0.46 
ßP1 0.60 

12B4A 0. 0 
12BA8 0. 0 

3Z40 0.40 6CB6 0.86 ßP28 0.06 12BA7 0.40 
8130L2 0.80 BCDBG A1.26 6Q7 0.40 12BE6 0.40 
6AB4 0.85 8C07 0.66 80A7 0.40 12BH7 0.46 
6AF4A 0.56 OCHO 0.60 6807 0.40 12BY7 0. 0 

BA06 0,82 
8AG7 0.40 
BAIIB 0.60 

OCLB 0.66 
6CW4 0.65 
OCIO 0.46 
8CY7 0.70 

88K7 0.40 
88L7OT0.86 
881470T0.85 
68Q7 0.40 

12E1 8.00 
12115 0. 0 
12K7GT0. 0 
12Q7GT0. 0 

8A38 0.80 6133 0.60 8887 0.40 128117 O. 0 

OAKS 0.36 BDCO 0.80 OT8 0.85 20191 0.50 

6AK8 0.60 
BALS 0.48 
BALE 0.20 

61)K6 0.50 
61)(16130.70 
61364 1.86 
6EA8 0.80 

8U4GT 0.65 
BUBA 0.40 
61130T 0.40 
8114 0.86 

20L1 I. 0 
20P1 0.50 
20P4 1.10 
2oP6 1. 0 

6A1116 0.86 6E117 0.80 OX3GT 0.40 26C5 0.60 
OAMB 0.88 6E37 0.35 8X8 0.80 251.80T 0.60 

TRANSISTORS 
214898 
2N897 

0.17 
0.17 

AC127 
AC128 

0.20 
0.16 

BD123 
BD131 

0.80 
0.86 

2N098 0.80 AC132 0.35 BD132 0.85 
2N706 0.70 AC153 0.20 BF115 0.20 
2E708 0.10 ACI64 0.16 BF167 

BF178 
0.18 
0.20 2N708 

2N763 
2N929 

0.16 
0.26 
0.29 

AC189 
AC176 

0. 
0.25 

13E179 
BF180 

0.90 
0.35 

2N030 0.26 AC187 0.30 BF181 0.26 
2N987 0.80 AC188 0.80 BF184 0.26 
2N1131 
2N1132 

0.26 
0.26 

ACY17 
ACY18 

0.876 
0.20 

BF185 
BF194 

0.20 
0.15 

2N1184 1.26 ACY19 0.26 BF196 0.16 
2N1301 0.40 ACY20 0.20 13E196 0.20 
2N1302 0.75 ACY2I 0.20 BF197 0.20 
241304 
2141305 
2571306 
2N1307 

0.26 
0.25 
0.06 
0.30 

ACY22 
AD140 
AD149 
A13161 

0.16 
0.60 
0.60 
0.36 

BF200 
BFW87 
BFW88 
BFW89 

0.35 
0.25 
0.23 
0.20 

2/41308 0.86 AI1162 0.36 BFW91 0.20 
2141309 0.30 ADZI1 1.25 BFX88 0.25 
2141819 0.29 ADZ12 1.86 BFY17 0.40 
2N1711 0.86 AF114 0.20 BFY19 0.60 
2101768 0.76 AF116 0.20 BFY50 0.25 
2N2147 0.76 AF118 0.20 BFY51 0.20 
2102160 0.86 AF117 0.20 BF Y62 0.26 
2N2217 0.80 AF118 0.46 BSY26 0.20 
2N2218 0.80 AF126 0.23 B8Y27 0.20 
2102219 0.86 AF127 0.20 BSY28 0.20 
2N2SO9A 0.20 AF180 0.86 BBY65 0.20 
2N2477 0.86 AF181 0.86 B8Y96A 0.15 
2512848 0.80 AF186 0.40 0C18 0.50 
2142906 0.85 AF239 0.40 0022 0.50 
2102923 0.15 AFZ11 0.45 0C23 0.80 
2N2924 0.16 ASY28 0.26 0024 0.60 
2742928 0.125 ABY27 0.30 OC26 0.85 
2N3053 0.26 Á8028 0.26 0028 0.25 
2N3064 
2143056 
2N3133 

0.60 
0.76 
0.80 

A8129 
A8154 
A8Z16 

0.80 
0.25 
0.70 

OC28 
OC29 
OC30 

0.80 
0.80 
0.75 

2N3134 0.80 ABZ18 0.70 0C35 0.50 
2513391 0.20 A8Z17 0.76 0038 0.60 
2N3892 0.16 A8Z18 0.75 0042 0.20 
2N3393 0.16 A0Z20 0.25 0C44 0.20 
2513394 0.16 

A8Z21 
0.40 0045 0.16 

2143306 0.20 
0.16 

BC107 
BC108 

0.126 
0.126 

0070 
OC71 

0.10 
0.12 2N8402 

0.15 BC109 0.125 0072 0.25 2123409 
2N3404 0.86 BC113 0.96 0073 0.80 
2E3414 0.80 BC118 0.30 0076 0.20 
2N3416 0.16 BC1S4 0.80 0076 0.20 
2N3416 0.25 BC147 0.175 0078 0.26 
2N3417 O.B6 BC148 0.16 OC78D 0.20 
2N3702 0.12 

0.19 
BC149 0.16 

0.15 
0081 
OC81D 

0.25 
0.16 2N3703 

2143704 0.17 
BC168 0.16 0083 0.20 

2108707 0.16 2C176 0.20 OC139 0.90 
2N8709 0.18 BC188 0.06 00140 0.35 
2N3710 
2143819 

0.18 
0.86 

BCY30 
BCY81 

0.25 
0.40 

00141 
00170 

0.80 
0.25 

2103908 0.20 BCY33 0.25 00171 0.25 
28702 
28748 
AC118 

0.50 
0.26 
0.15 

BCY34 
BCY72 
BCZ10 

0.80 
0.80 
0.80 

00200 
00201 
00202 

0.80 
0.80 
0.65 

AC126 0.80 BCZ11 0.40 00203 0.40 
AC128 0.20 BDi21 0.06 00204 0.40 

First Quality 

ELECTRON 
26Z411 0.30 
26ZOGT0.86 
303.5 0.60 
30AE3 0.40 
30C1 0.80 
80C15 0.80 
30017 0.90 
30C1B 0.80 
30E6 0.86 
80FLI 0.76 
30FL12 1.20 
30FL14 0.85 
30L1 0.40 
30L15 0.86 
30L17 0.80 
30PI2 0.80 
30P19 0.86 
SOPLI 0.75 
30PLI3 0.98 
30PL14 0.90 
35A3 0.66 
35A5 0.75 
35B6 0.66 
36C5 0.50 
35135 0.76 
36L6GT0.60 
36W4 0.86 
35Z3 0.70 
35Z40 0.86 
35Z5GT 0.60 
60A5 0.76 
50115 0.50 

EF89 0.28 
Fully Guaranteed EF91 0.88 

EF92 0.86 
EF95 0.86 
EF97 0.86 
EP98 0.86 
EF183 0.30 
EF184 0.36 
EF804 1.26 
EK90 0.80 
EL34 0.50 

IC VALVES EL36 0.50 
EL37 1.80 

601)5 0.50 DK96 0.60 ECC83 0.30 EL41 0.80 
6001)801.80 DK92 0.66 ECC84 0.80 EL81 0.66 
60EH6 0.80 DK96 0.80 ECC86 0.40 EL83 0.42 
60LeGT0.55 DL96 0.46 ECC88 0.40 EL84 0.26 
86A2 0.60 DM70 0.65 ECC89 0.60 E1.86 0.48 
90AG 2.40 DM180 0.66 ECC91 0.20 EL86 0.40 
90AV 2.50 DY61 0.60 E1)C1890.86 E1.90 0.38 
9001 0.86 DY88 0.88 ECC807 1.26 EL96 0.86 
90CV 8.40 DY87 0.88 ECF80 0.86 EL821 0.80 
807 0.60 DYBO2 0.36 ECF82 0.86 EL822 1.30 
813 8.76 E88CC 0.86 ECF88 0 66 ELL80 0.75 
886A 0.76 E180F 1.00 ECF8041.86 EM34 1.00 
6842 0.70 EABC800.86 ECH42 0.76 EM71 0.80 
6870 0.50 EAF42 0.65 ECH81 0.80 EM80 0.45 
8080 1.60 EAF8010.60 ECH83 0.46 EMS! 0.60 
6148 1.60 EBC33 0.50 ECH84 0.45 EM83 0.50 
8148B 2.50 EBC41 0.65 ECL80 0.45 EM84 0.86 
8360 1.25 EBC81 0.80 ECL81 0.50 EM85 1.00 
6939 8.26 EBF80 0.40 ECL82 0.86 EM87 0.70 
7199 0.80 EBF83 0.40 ECL83 0.70 E1291 0.38 
7380 2.00 EBF89 0.80 ECL84 0.66 E151 0.40 
7688 1.26 EBL31 1.60 ECL8b 0.65 EY80 0.56 
7896 1.26 EC63 0.50 ECL86 0.40 E181 0.40 
9002 0.40 EC88 0.80 ECLL800 EY83 0.55 
A2293 2.00 EC88 0.80 2 00 EY86 0.40 

AZ1 0.66 EC90 0.83 EF40 0.60 EY87 0.48 
AZ31 0.55 EC92 0.35 EF41 0.66 E188 0.48 
CBLI 0.90 EC93 0.66 EF42 0.70 EZ40 0.60 
CBL31 1.00 ECC35 1.00 EF80 0.25 EZ41 0.60 
CY31 0.86 ECC40 0.86 EF83 0.55 EZ80 0.87 
DAF98 0.46 ECC81 0.86 EPOS 0.86 EZ81 0.29 
wee 0.46 ECC82 0.80 EF88 0.80 GT IC 8.00 

BRAND 

01501 0.80 PF88 0.86 
GZ30 0.40 PF818 0.86 
GZ91 0.86 PFL2000.66 
GZ32 0.48 PL33 0.86 
GZ33 0.70 PL38 0.55 
GZ84 0.80 P1.81 0.60 
HABC800.46 PL82 0.45 
HK90 0.40 PL83 0.46 
H186 8.80 PL84 0.40 
N78 1.90 PL302 0.85 
PABC800.40 PL604 0.80 
PC86 0.80 PL608 0.90 
PC88 0.80 PL509 1.10 
PC92 0.06 PL801 0.80 
PC97 0.50 PL802 036 
PC900 0.48 PM84 0.60 
PABC80040 P131 0.30 
PCC84 0.40 P193 0.88 
PCC86 0.40 PY80 0.40 
PC088 0.55 PY81 0.30 
PCC89 0.65 PY82 0.36 
PCC1890.56 PY83 0.38 
PC0806 0.85 PY88 0.40 
PCC806 0.80 P1600 1.00 
PCF80 0.80 P1800 0.40 
^CF82 0.86 PY801 0.60 
PCF84 0.80 PZ30 0.35 
PCF86 0.60 QQV02-6 
PCF87 0.90 2.25 
PCF801 0.60 QQVO3-10 
PCF802 0.50 1.25 
PCF8060.80 QQV03.20A 
PCF808 0.70 5.35 
PCF808 0.86 QQV06-40A 
PC112000.70 6.60 
PCL81 0.60 TT22 3.20 
PCL82 0.86 U18/20 0.75 
PCL83 0.86 1726 0.80 
P01,84 0.46 1726 0.80 
PCL86 0.40 U31 0.60 
PCL88 0.45 U37 2.10 
PCL88 0.90 U52 0.35 
PCL8000.98 1.778 0.86 
PCL8010.76 1778 0.86 
PD600 1.80 11191 0.76 

U201 0.96 
U281 0.40 
11282 0.40 
U301 0.40 
11403 0.60 
11404 0.80 
U801 0.80 
IJABC80 

0.40 
UAF41 0.50 
11ÁF42 0.66 
UB4I 0 80 
UBC41 0.60 
UBC81 0.40 
UBF80 0.40 
UBF89 0.86 
UBL1 0.80 
UBL2I 0.85 
UC92 0.40 
UCC85 0.40 
UCF80 0.66 
UCH21 0.80 
1101142 0.70 
UCH81 0.40 
UCL81 0.60 
UCL82 0.35 
ÚC1.83 0.60 
UF9 080 
ÚF11 060 
UF41 0.80 
UF42 0.80 
UF43 0.60 
UF80 0.85 
ÚF86 0.40 
UF89 0.40 
UL84 0.40 
1.75184 0.26 
UY1N 0.60 
1.7111 1.00 
UY41 0.48 
17182 0.50 
1)186 0.40 
W729 0.76 
Z759 3.00 
Z803Ú 1.20 

SYNCHROSCOPE TYPE C1-5 

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/a -10 mele. Triggered sweep pre-set at 
1-2-6-10-30.100-300-1000-3000 µsec per stroke. Free - 
running time base 20 cis to 2000kc/s with built-in 
crystal calibrator providing timing marks at .06-.2-1.6- 
20.100 µ sec. 
Amptitude calibrator directly calibrated in volts. 
Input attenuator 1-10-100. 
Power supplies 127/230v AC. 

PRICE £39.00. Packing and carriage 1.50 

INTEGRATED CIRCUITS 
TAA283 Direct coupled 3 -stage amplifier up to 

600kc. Supply voltage 6-8V output 10mW 
1072 outline 0.75 

TAA293. Medium frequency ampll0er up to 600kc. 
Supply voltage 6V. output 10mW 1074 

0.95 outline .. 
TÁÁ320. MOST stage followed by a bi -polar stage 

Gate -to -source voltage 9-14V. Power dis- 
sipation 200mW. 1018 outline .. .. 0.85 

TÁÁ670. Four -stage Ilmiter-amplifier with F.M. 
quadrator detector and remote D.C. volume 
control facility. Nominal supply voltage 

095 12V. 1074 outline 
TAD100. AM receiver circuit containing all 

active components (except output stage) 
required to build a complete receiver .. £1.95 

8L408D PLESSEY 3 -Watts Audio Amplifier £1.50 
0L432A PLESSEY, limiting I.F. Amplifier and 

£0.75 F.M. discriminator .. .. .. 

MULTIMETERS 
WITH TAUT BAND BUBPENBION 
MOVEMENT 

TYPE U43I2 
Low sensitivity (667 ohms per 

volt). 1% accuracy DC and 1.5% 

AC. 9 DC current range. 300µA 

to 8A. 8 AC current range. (1.6mA 

to 8A). 9 AC/DC voltage ranges 

03-900V. Resistance 0.2-30K. 
5976 

TYPE U4813. High sensitivity 20 Kohms/volt DC and 
2 Kohme/volt AC. Accuracy 15% DC and 2.5% AC. 

8 DC current ranges 80µA to 3.5A. O AC current ranges 
0 60m to 1-5A. 9 AC and DC Voltage rangea 1.5 to 

500V. Resistance ranges 06-500 Kohm.. £1060 

OUR NEW 197111972 CATALOGUE IS 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. 

TYPE U434ß MULTIMETER AND 
TRANSISTOR 
TESTER 
With taut band suspension move- 
ment. 
8 -DC voltage ranges 0.3-900V 
6 -AC voltage ranges 1.5-750V 
5 -DC current ranges 0.08-600mA 
4 -AC current ranges 03-300mA 
4 -resistance ranges 0.5-500 Kohms 
Transistor cut -of current 60µA man 
Transistor DC current gain 10-350 
Sensitivity: 16700 11/V DC: 
3300 0/V AC PRICE 61060 

TYPE U435 
With taut band suspension move- 
ment. 
Sensitivity 20 Kohms/volt DC and 

2 Kohme/volt AC. 

7 DC current ranges 60µA to 2.5A. 

5 AC current rangea 5mA to 2.5A. 

7 AC/DC Voltage ranges 2.6 to 

10001. 
3 Resistance ranges 0-300 %ohms. 

Capacity range 05µF. 69.06 

All instruments are supplied with steel carrying case 

and leads. 
No protection is incorporated As the movement can 

wIthetanshould 
bee 

overload. up to 
taken to prevent 00 

times, only 
damge through misusic e 
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In just 2 minutes,find out how 
you can qualify for promotion 
or a better job in Engineering .. . 
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. 
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 
.M.LE.D. 

Gen. Draughtsmanship 
Die & Press Tools 
10cc. Draughtsmanship 
Jig & Tool Design 
Design of Elec. Machines 
Technical Drawing 
Building 

Electrical & Electronic 
.\.M.S.E. 
C. & G. Elcc. Eng. 
Cloneral Elec. Eng. 
Installations & Wiring 
Electrical Maths. 
Electrical Science 
Computer Electronics 
Electronic Eng. 

Radio& Telecomms. 
C. & G. Telecomms. 
C. & G. Radio Servicing 
Radio Amateurs' 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. 
MAA/IMI Diploma 
C. & G. Auto Eng. 
General Auto Eng. 
Motor Mechanics 
A.R.B. Certs. 
Gen. Aero 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. 
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 
'O' and 'A' Level 
subjects including: 
English 
Chemistry 
General Science 
Geolo; 
Physics 
Mathematics 
Technical Drawing 
French 
German 
Russian 
Spanish 
Biohyw 
R.I.E.T. and its 
associated schools 
have recorded well 
per 10,000 C.C.E. 

successes at 'O' and 
'A' level. 
WE COVER A WIDE 
RANGE OF TECHNICAL. 
AND PROFESSIONAL 
EXAMINATIONS. 

Over 3,000 of our Student 
have obtained City & Guild, 
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/46I. 

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. 

Peel 
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 
FTo. B.I.E.T., Dept B2, Aldermaston Court, Reading RG7 4PF. 

11111111 In BB all MI R IZI' 
Please send me book and details of your Courses in 

Name 
CAPITALS PLEASE BLOCK 

Address 

Subj. of interest 
Ace edited by t..A.C.C 

B.I.E T- IN ASSOCIATION WITH THE SCHOOL OF CAREERS -ALDERMASTON COURT, BERKSHIRE 

AGE 

Published approximately on the 7th of each month by IPC Magazines Limit, 4, Fleetd-ay 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 Zealand-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 £2.85. PR 4CTICAL 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 mutt. 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. 
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HENRY'S RADIO LIMITED 
ENGLAND'S LEADING ELECTRONIC CENTRES 
HI-FI ELECTRONIC COMPONENTS TEST P.A. DISCOTHEQUE LIGHTING . MAIL ORDER 

HENRYS RADIO 

THE TEXAN 
20 20 WATT INTEGRATED 
I.C. STEREO AMPLIFIER 

* FREE TEAK CABINET re. kii i 
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 FEATURES 
-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. P.U. 
Radio Tuner, Aux. Can be. altered for Mic., Tape, Tape -head, etc 
(Parts list Ref. 20 on request). 

SPECIAL 
KIT PRICE 

£28.50 

(As featured in "Practical Wireless" 
May to August 1972) 

r * SLIM 
DESIGN WITH 

P & P - SILVER TRIM 
Overall chassis size 

45p le"a 6" x 2" 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 14" Large Ceramic Magnet. 
TYPE 150 6 watt, 3, 8 or 15 

ohms [2.20. Post 22p. 
TYPE 150 TC Twin cone ver- 

sion 0275. Post 22p. 
TYPE 450 10 watt with twin 

tweeters and crossover. 3, 8 
or 15 ohms. 0385. Post 25p. 

TYPE 35020 watt with tweeter 
and crossover. 8 and 15 ohms. 
[7.70: Post 28p. 

POLISHED CABINETS 150, 150TC 450 [4.60. Post 30p. 

NEW MW/LW 
TUNER to BUILD 
M L-3 
Uses Mallard Module. Slow 
motion tuning. Built in 

bac ery. Ferrite aerial. Overall 
site 7" x 21" x 3f". TOTAL COST TO BUILD 

[4.85, Post 15p. All parts sold separately. Leaflet No. 6 

"BANDSPREAD" PORTABLE TO BUILD 
Printed circuit all transistor design 
using Mallard 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 L7.98, 

p.p. 32o. (Battery 22p). All parts sold separately -Leaflet No. 2 

7T' MEDIUM AND LONG WAVE PORTABLE (as previously 
advertised) E6'98, p.p. 35p from stock -Leaflet No. I. 

Fully detailed and illus- 
trated covering every 
aspect of ics - 
plus datsG circuits d 
information. 10,000 Sto 
lines at Special Low Prices 
and Fully Guaranteed. 

P. 
PRICE 5 aid 

CALLERS) 

PLUS ! FIVE 
I 

VOUCHERS 
Send to this address -HENRY'S RADIO LTD. (Dept PW) 
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 
SE500 Pocket Pencil Signal Tracer [1.50 
TEI5 Grid Dip Meter 440 KHz-280 rnHz 

[I3J 
500 3 o t altimeter E9725, 

/With leather case 0150 
200H 20K/Volt 

case 
1 

case [4.95 
AF105 50K/Volt Multim ter 0850. With case [9.50 
U4341 AC/DC Multimeter with transistor tester with steel 

case [10.50 
TE2OD RF Generator 120KHz-500MHz [1595. Carr. 35p 

TE22D Audio Generator 20Hz-200KHz [1750. Carr. 35p 
TO3 3' Scope I}Hz-I}MHz 09.00. Carr. 50p 
CI -5 3' Pulse Scope 10Hz-10mHz [3900. Carr. 50p 
7E65 Valve Voltmeter 28 ranges C17.S0. Carr. 40p 

PA -Disco -Lighting 
UK's Largest Range -Write t5.d.le 
phone or call in. Details and r.l demonstrations on request. _. 

13130L 3 Channel sound to light unit, 3kw [28.50 
DJ4OL 3 Channel Mic (Built in) to light, 3kw 037.50 
DJ70S 70 watt Disco amp/mixer [4975 
DISCOAMP 100 watt Disco amp/mixer E67 -SO 

DJ105S 30 watt Disco amp/mixer [3100 
Anti -Feedback Quality Mic. L11 50 
SDL 12' 50 watt 8 ohm Full range speaker [12.95 
DECKS. Use MP60 or SP25(3 see above 
Matching cartridge SC5M 02.62 
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 VI -IF 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 [I-75 
Mains unit (optional) Model P5900 [2.47. Post 20p 
Mains unit for Tuner and Decoder9S1200 [2.62. Post 20p 

RECORD DECKS 
SP25/3L1075 HT70 []500 
MP60 [1040 MP6I0 [1415 
AP76 L18-95 GL72 L2225 
WITH PLINTH/COVER 
(Post 70p) 
Mp60 017.20 TD150AB 
HT70 [21.60 [4145 
HL(GL75) PL12AC 

[35dS [35d5 
MP610E20-36 BD2 [3225 
CART/PLINTH/COVER 
(Post 70p) 

(HL) SP25-/GGBÓOH/PCPC 
L39.9S 

[18-95 
HT70/GB00/PC L27.00 
(HL) 2025TC/9TAHCD'.SO 

MP6O/SC5MD/PC L17-25 

(HL) GL72/ 0HL 

GL75/G80'PCPC 
[5-S0 

ULTRASONIC 
TRANSDUCERS 

Operate at 40kc/s up to 100 
yds. Ideal remote switching 
and signalling. Complete with 
data and circuits. 
PRICE PER PAIR 0.90. 
Post lop. 

SINCLAIR PROJECT 60 MODULES e e a. 
-SAVE POUNDS! ``-`1":". 
Z30 [347; Z50 [4.37 
STEREO 60 PZ5 [3.97 

L7-97; PZ8 [4.77 
PZ6 [6.37; 
Transformer for PZ8 0.95 

Active Filter Unit [4.45 
Stereo FM Tuner L1695 

IC12 LI.80; Q16's EIS pr. 
Post etc. 213p per item 

PACKAGE DEALS 
Post 25p 

2oZ30, Stereo 60, PZ5 EIS -95 
2xZ30, Stereo 60, PZ6 08'00 
2xZ50, Stereo 60, PZ8 [1025 
Transformer for PZ8 [2.95 
NEW PROJECT 605 

LÌIT95 

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! 

TEXAS PUBLICATIONS 
1-100 watt Amplifiers and 
Preamplifier. 77 pages, Lay- 
outs 

d lO 2)a IC Data Book (No. all 
TTL IC's. 60p. 420 -page 
Transistor Data (No. 3) OOP. 
340 -page Transistor Data 
(No. 4) 60p. (Post, etc, 
2Op each). 

POWER INTEGRATED 
CIRCUITS 

Plessey SL403D-3 watt with 
8 -page data. layouts and 
circuits LI -S0. P.C. Board 
60p. Heat Sink 14p. 
Sinclair IC12-6 watt with 
data and circuits LI .BO. 
TH9013P-20 watt- Power 
Amp Module [4.57. 
TH9014P-IC Preamplifier 
[I -50. 
Data/Circuits for above No. 
42 10p. 

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 points and data, 
95p. 
3015F 7 seg [2 each. L7 per 

2 and 24 hour clot cuita 
for above Ref, No. 31 1 p. 

Mini Amplifier 
5 transistor. 300mW o/p. 
Fitted volume and sensitivity 
control 
9 vplt operated. LI ch 
P/P 15P. ua Ity Slider C la 
60mm stroke singles and 
ganged. Complete with knobs. 
5K, IOK, 25K, IOOK, 500K. 
I meg, Log and Lin. 45p each, 
IOK, 25K, 50K, TOOK, Log 
and Lin ganged. 7Sp 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) 

Transistors - IC's - 
Rectifiers - SCR'S - 
Triaca, etc. 
NEW FREE LISTS 
Ref. No. 36 on request. 

Electronic Components, 
Audio and Test Gear Centre 
404/406 EDGWARE RD, 
LONDON, W.2. 
Tel: 01-402 8381/8382 

High Fidelity & Tape 
Equipment Centre 
354/356 EDGWARE RD., 
LONDON, W.2. 
Tel: 01-402 4736/5854 

-309", "`354 -356 ""404" & "406" OPEN SIX FULL DAYS A WEEK 9am to 6pm MONDAY TO SATURDAY 

Disco - PA - Lighting 
Equipment Centre 
309 EDGWARE ROAD, 
LONDON, W.2. 
tel: 01-723 6963 

Mail Order. Industrial Sales 
and Special Bargain Shop 
303 EDGWARE ROAD, 
LONDON, W.2. 
Tel: 01-723 1008/1009. 

c 
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