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Total Building Costs 
P P 
(Overseas 

44p L 7.2 (Overseas 
P & P £1 85) 

(- 8^0 VAT iV7p) 

NEW 
ROAMER 

NINE 
WITH V.H.F. 
INCLUDING 
AIRCRAFT 

` 

Nine Transistors, 9 Tuneable wavebands as Roamer Ten. 
Built to ferrite rod aerial for MW /LW. Retractable 
chrome- plated telescopic aerial for VHF and SW. Push 
Pull output using 600 mW transistors. 9 Transistors and 
3 diodes, tuning condenser with V.H.F. section, separate 
coil for aurora! t, moving coil loudspeaker, volume ON /OFF 
and wavechange controls. Attractive all white case with 
red grille and carrying strap. Size 91" x 7" x 21" 
approx. Parts Price List and Plane 40p (Free with parts). 

Total £6.95 Building 
Costs 1+ 8^;, SAT Gyp) 

POCKET 

FIVE 
NOW WITH 3" LOUD - 
SPEAKER 

3 Tunable wavebands. M.W. 
L.W. and Trawler Band, 
7 stages, 6 transistors and 
2 diodes, supersensitive Total Building Costs 
ferrite rod aerial, attractive black /'ía50 ) 1 t 
and gold case. Size 6 }" x 1 }" x 

Oia/ 
L Ins. 

34" approx. Plane and Parts 26p 
Price List 20p (Free with parts). ( +8 / VAT 20p) 

(Overseas P & P £1.225) 

P P & Ina. 44p 
(Overseas 
l' & P £1.85) 

NEW EDU-KIT MAJOR 
Completely Solderless Electronic Construction Kit 
Build these projects without soldering iron or solder 
* 4 Transistor Earpiece Radio. 

* Signal Tracer. 

* Signal Injector. 

* Transistor Tester NPN -PNP. 

* 4 Transistor Push Pull 
Amplifier. 

* 5 Transistor Push Pull 
Amplifier. 

* 7 Transistor Loudspeaker 
Radio MW /LW. 

* 6 Transistor Short Wave 
Radio. 

* Electronic Metronome. 
* Electronic Noise Generator 

* Batteryless Crystal Radio. 
* One Transistor Radio. 
* 2 Transistor Regenerative 

Radio. 
* 3 Transistor Regenerative 

Radio. 
* Audible Continuity Tester. 
* Sensitive Pre- Amplifier. 

Components Include: 24 Resistors 21 Capacitors 10 Transistors 31" Loudspeaker Earpiece 
Mica Baseboard 3 I2 -way connectors 2 Volume controls 2 Slider Switches I 

Tuning Condenser 3 Knobs Ready Wound MW /LW /SW Coils Ferrite Rod 64 
yards of wire I Yard of sleeving etc. Parts Price List and Plans 50p. (Free with parts). 

NEW 
Everyday 
Series 
Build this 
exciting New 
sertes of designs 
E.V.5. 6 Transistors and 2 diodes. MW /LW. Powered 
by 41 volt Battery. Ferrite rod aerial, tuning condenser, 
volume control, and now with 3" loudspeaker. Attractive 
case with red speaker grille. Sire 9" x 51" x 21" approx. 
Parte Price List and Plans 20p. Free with parts. 

Total £ 2 a 95 P P A lna. Sop 
Building h (+ 8% VAT 23p) 
amie (Overeeea P A P E1ß5) 

E.V.B. Case and looks as above. 6 Transistors and 3 
diodes. Powered by 9 volt battery. Ferrite rod aerial, 
3' loudspeaker, etc., MW /LW coverage. Push Pull out- 
put. Parte Price List and Plane 30p. Free with parts. 

Total P P & Ins. 
Building £3a60 (+ 8% VAT 2 9 p) 
Costs (Overseas P & P £1.26) 

E.V.7. Case and looks as above. 7 Transistors and 3 
diodes. Six wavebands. MW /LW, Trawler Band, SWl. 
SW2, SW3, powered by 9 volt battery. Push Pull output. 
Telescopic aerial for short waves. 3" Loudspeaker. 
Parts Price List and Easy Build Plane 35p. Free with 
parte. Overseas P S 1' £1.05. 

Total 

Building £4x08 Ovrreeas 
Al' 1 

F1 L, 185 

ROAMER 

TEN 
WITH VHF INCLUD- 
ING AIRCRAFT 
10 Transistors. Latest 4" 
2 watt Ferrite Magnet 
Loudspeakers. 
9 Tunable Wavebands. 
MW1, MW2, LW, SW1. 
8W2, SW8, Trawler 
Band. VHF and Local 
Stations also Aircraft Band. 
Built in Ferrite Rod Aerial for MW /LW. Chrome 
plated 7 section Telescopic Aerial, can be angled 
and rotated for peak short wave and VHF listening. Push 
Poll output using 600mW Transistors. Car Aerial and 
Tape Record Sockets. 10 Transistors plus 3 Diodes. 
Ganged Tuning Condenser with VHF section. Separate 
coil for Aircraft Band. Volume on /off. Wave Change and 
tone Controls. Attractive Case in black with silver block- 
ing. Sire 9" x 7" x 4 ". Easy to follow instructions and 
diagrams. Parte price list and plans 50p (FREE with 
parts). 
Total building costs 
(Overseas P & P £1.85) £8.50 

(+ 8% VAT 68p) 

PPA 
Ina. 62p 

" EDU- 

KIT" 

TRANSONA 

FIVELOUDSPEAKER 
Wavebands, transistors and 
speaker as Pocket Five. 
Larger Case with Red 

Colts 
Speaker Grille and Tuning Total Building Cos 

£2.75 
Prat. Plane and Parte 

l' P A Ins. Price List 20p (Free with 
26e parta). 

1.8 ^, VAT 21p) (Overseas P & P E1ß5) 

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. Chrome plated Tele- 
scopic aerial can be angled and rotated for peak short 
wave listening. Push pull output using 600mW translators. 
Car aerial and Tape record sockets. Selectivity switch. 
8 transistors plus 3 diodes. Latest 4'2 watt ferrite magnet 
loudspeaker. Air spaced ganged tuning condenser. Volume/ 
on /off, tuning, wave change and tone controls. Attractive 
casein rich chestnut shade with gold blocking. Size 9 x 7 x 
41n. approx. Easy to follow instructions and diagrams. 
Parts price list and plans 50p (FREE with Darts). 

Total building costs £ 6 a 9 8 l' P & Ins. 47p 
Overseas P A P £1.85) v (+ 8% VAT 

56p) 

Build Radios, 
Amplifiers, etc.. 
from easy stage 

diagrams. 

TRANS EIGHT 8 TRANSISTORS and 8 DIODES 
6 Tunable Wavebands: MW, LW, SW1, SW2, SW3 and Trawler Band. 
Sensitive ferrite rod aerial for M.W. and L.W. Telescopic 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. Total building costs 
size 9 x 61 x 21in. approx. Push pull 
output. Battery economiser switch for 
extended battery life. Ample power to 
drive a larger speaker. Parts price list 
and plans 35p (FREE with parts). (Overseas P A P E1ß5) 

£448 P P A Ins. 33p 

1+ 8% VAT 36p) 

ROAMER SIX 

A 

Five unite 
including master unit 

to construct. 

Components include: 
Tuning Condenser: 2 Volume Controls: 2 Slider Switches: 
Fine Tone 3" Moving Coil Speaker: Terminal Strip: Ferrite 
Rod Aerial: Battery Clips: 4 Tag Boards: 10 Transistors: 
4 Diodes: Resistors: Capacitors: Three 4" Knobs. Units 
once constructed are detachable from Master Unit, 
enabling them to be stored for future use. Ideal for 
Schools, Educational Authorities and all those interested 
in radio construction. 
Parts price list and plans 40p (FREE with parts). 

cToaas 
l building £5.50 (OveP r sP ea 

A 
s P 

IA 
P 

3£p 
.8 

5% VAT 44p) 

CASE AND LOOKS AS TRANS -EIGHT 
6 Tunable Wavebands: MW, LW, SWl, SW2. 

Trawler band plus an extra Medium waveband for easier tuning of Luxembourg, 
etc. Sensitive ferrite rod aerial and telescopic aerial for Short Waves. Sin. Speaker 
8 stages -.6 transistors and 2 diodes. Attractive black case with Ared grille, dial and 
black knobs with polished metal inserts. Total P P 4lne. 31p 
Site 9 x 53 x 21in. approx. Plans and building (Overseas 
parts price list 36p (FREE with parts). costs P A P £1861 

(+ 8% VAT 32p) 

* Callers aide entrance "Lavelle" shop. 
* Open 10 -1, 2.30 -4.30, Mon. -Fri. 9 -12 Sat. 

MI 

To RADIO EXCHANGE CO., 61a HIGH STREET, BEDFORD, MK40 ISA 
Tel. : 0234 52367. Reg. No. 788372. 

I enclose £ for 

Name 

Address 
(Dept. PW12.) 

MI 
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BACK NUMBERS 
We regret that we are unable to supply 
back numbers of Practical Wireless. 
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at a public library to see copies. Re- 
quests for specific back numbers of 
Practical Wireless and Television only 
can be published in our CO Column. 

NEWS & COMMENT 
702 CHIPS UNLIMITED! -Leader article 
703 NEWS ... NEWS ... NEWS... 
709 TELEVISION- Coming in the December issue 

710 HOTLINES on recent developments by Ginsberg 
725 NEXT MONTH IN PRACTICAL WIRELESS 
742 PRODUCTION LINES Products reviewed by Colin Riches 

748 ON THE AIR 
748 Amateur Bands -Eric Dowdeswell, G4AR 
749 Broadcast Bands- Medium Wave -Char /es Molloy 

-Short Wave -Derek Bell 

CONSTRUCTIONAL 
706 INEXPENSIVE CAPACITY BRIDGE -Eric Dowdeswell, G4AR 

713 MAKE YOUR OWN PCBs -John Jackson 

717 ADD -ON BEAT FREQUENCY OSCILLATOR -F. G. Rayer, G3OGR 
721 ANOTHER BATTERY SAVER -Arthur Dow 
726 P.W. 'KEMPTON' -CAR STEREO CASSETTE PLAYER -PART 1 

-Keith Cummins & Tony Francis 

732 TAKE 20 No. 66 IC PHOTO TRIGGER -David Andrews 

733 P.W. "SANDOWN" FM STEREO TUNER -PART 3-J. R. W. Ames 
B.Sc. and M. J. Carey, B.Sc. 

738 EXPERIMENTAL WORKSHOP Phase Shift Circuits -M. J. Hughes, 
M.A., C.Eng. MIERE. 

744 2W I.C. AUDIO AMPLIFIER -R. A. Pen fold 

OTHER FEATURES 
704 SPECIAL PRODUCT REPORT -R T -V C 'TOURIST' II Car Radio Kit 
709 TECHNICROSS SOLUTION No.7 

736 IC OF THE MONTH -SGS TBA790 Audio Power Amplifier. 
747 GOING BACK -Equipment of yesteryear -Colin Riches 

FREE PRACTICAL WIRELESS SCREWDRIVER (page 702) 

PLUS BUYERS' GUIDE to Radio and Electronic Components -PART 3 

COPYRIGHT AND QUERIES 
i IPC Magazines Limited 1974. Copyright in all drawings, photographs and articles published in "Practical Wireless" is fully protected and 

reproduction or imitation in whole or in part is expressly forbidden. All reasonable precautions are taken by "Practical Wireless" to ensure 
that the advice and data given to readers are reliable. We cannot, however, guarantee it and we cannot accept legal responsibility for It. 
Prices are those current as we go to press. 
We regret that we cannot answer technical queries by telephone nor can we provide information or advice on manufacturers' products other 
than that given in the magazine. We will endeavour to assist readers who have queries relating to articles published but we cannot offer 
advice on modifications to our published designs. All correspondents expecting a reply should enclose a stamped addressed envelope. 
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ELECTRICAL SOLDERING 
INSTRUMENTS 

As used in industry 
throughout the world `'4 

THE 'INVADER' 
BRITISH MADE, HAND BUILT, PRECISION INSTRUMENT 
'Invader' low leakage, high efficiency professional soldering Instruments 
as used in industry worldwide, and why not you! Precision designed 
handle moulded of flame resistant material (SEI) and european safety 
standards. Stainless steel construction throughout with elements 
precision wound, earthed at two points, test run and finally flash tested 
at 2,000 v A /c. Low cost internally fitted bits with large range of bit 
faces for your future use Can you afford not to have the 'Invader'. 
MODEL7O6 £2.88, 646 £3.13, 1076£3.22 

}" Bit 19watt ,}" Bit 23watt k" Bit 27watt 

ADCOLA MULTICHANNELLED 
SOLDER IN HANDY SIZES! 
Adcola have designed solder packs to fulfil 
all your needs -manufactured to B.S.I. 44.1 
60/40/18swg. Multi channelled resin 
cored. If your need is small the dispenser 
or the three oz reel will do you if you are 
keener try the I kilo reel. 

Dispenser 08p, 3oz 57p, I /2Kilo£2.58 

It makes sense to use the 
best! post your coupon now 

ADCOLA PRODUCTS LTD GAUDEN RD 
LONDON SW4 6LH 
VAT Regd No2 35 6153 72 Regd. No 442762 

Please send me 
MODEL7O6 MODEL 646 MODEL1O76 

SOLDER Dispenser 3oz. REEL 1/2 Kilo REEL 

Price include VAT Add 10p rfor postage and packing 
Inclosing P/O, cheque for £ 

NAME 
ADDRESS 

`W1 J 
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PRACTICAL PAPERBACKS 
FROM 

FOULSHAM -TAB 
BASIC TV COURSE 

by George Kravitz LI-SO 

NEW SKILL -BUILDING 
TRANSISTOR PROJECTS 
AND EXPERIMENTS 

by Louis E. Gardner Jr. LI.45 

RADIO CONTROL 
HANDBOOK 

by Howard G. McEntee L1 90 

TRANSISTORS: THEORY 
AND PRACTICE 

by Rufus P. Turner LI 40 

WORKING WITH 
SEMICONDUCTORS 

by Albert C. W. Saunders 
L1 50 

CASSETTE TAPE RECORDERS 
-HOW THEY WORK - 

-CARE & REPAIR 
by Walter Salm LI-60 

ELECTRONIC MEASURE- 
MENTS SIMPLIFIED 

by Clayton Hallmark L170 

SOLID -STATE CIRCUITS 
GUIDEBOOK 

by Brice Ward L1.75 

10 MINUTE TEST TECH- 
NIQUES FOR PC SERVICING 

by Art Margolis L1 60 

TV BENCH SERVICING 
TECHNIQUES 

by Art Margolis L1.65 

MINIATURE PROJECTS FOR 
ELECTRONIC HOBBYISTS 

by Ken W. Sessions Jr. El 45 

FM STEREO /QUAD RECEIVER 
SERVICING MANUAL 

by Joseph J. Carr EI 55 

TROUBLESHOOTING SOLID - 
STATE WAVE GENERATING 
AND SHAPING CIRCUITS 

by Ben Gaddis El-55 

THE 2 -METRE FM REPEATER 
CIRCUITS HANDBOOK 

by Ken W. Sessions LI 90 

PINPOINT TRANSISTOR 
TROUBLES IN 12 MINUTES 

by Louis E. Gardner Jr. L2-50 

FOULSHAM-TAB LTD. 
YEOVIL ROAD. SLOUGH. BUCKS. 

CJL PRICES INCLUDE P&P AND V.A.T. 

COMBINATION TRY a MITRE SQUARE'. aabone /. .. 1/1 & Marking work -Try 8 Mitre Square. 

V 

11 

Depth, Height & Marking Guages.300mm /12 "Rule.Spir it 
Level t. Steel Scriber £1.85 

OF/AND DRILL (Leytool ) , Compact precision dri11.5 /16" 
(Bmm)chuck.Gears totally enclosed £2 90 

INTEGRATED CIRCUITS 
DVOLTAGE REGULATOR (Fairchild) uA7805 
VOLTAGE REGULATOR(Signetics) NE550A 
AUDIO POWER AMPLIFIER (National) LM380 
DA.M.RADIO RECEIVER (RCA) CA3123E 
OF.M.STEREO DECODER (Motorola) MC1310P 
DI /C TIMER(Signetics) NE555V 

E1.70 
E0.80 
E1.00 
£1.40 
£2.80 
£0.78 

DUAL IN LINE SOCKETS 
08 pin(Pk of 3) £0.50 14 pin(Pk of 3) £0.55 
DKEYNECTOR,rapid connect /disconnect to mains.Built- 
in piano switches,neon B 13A fuse. . . . £3.20 

OLOCKFLEX RULE (RCF),3m /loft precision rule.Blade 
length lockable -power return £0.93 

SOLDERING IRON,25 WATT (Antex), X25,220/240V. 
Low leakage. 1/8 "bit ( interchangeable). . . £1.85 

3/32 "bit £0.45 3/16 "bit £0.45 Element £0.95 
SOLDERING IRON STAND (Antex),Model ST3. £0.95 

TRIMMING KNIFE (RCF), New style,Retractable,5 
heavy duty blades, Ideal - co -axial cables. - . £C.65 

DSILICON BRIDGE RECTIFIER, 100 P.I.V. /2A 
DELECTROLYTIC CAPACITOR, 2,200uF /50V 
DELECTROLYTIC CAPACITOR, 5,000uF /25V 
DSILICON POWER TRANSISTOR, 2N3055 

£0.40 
£0.57 
£0.63 
£0.60 

Please tick box. Crossed cheque /P.O .for enclosed 
NAME 
ADDRESS 

CJL LTD. PO. BOX 34, CANTERBURY, KENT. 



and make no mistake 
AUDIOTRONIC Model ATM1 
Top value 1,000 
opv poçket multi 
mein. Range 
0/t0/50/260/í 000 

pelt AC and DC. 
DC current 61mÁ/ 
100m0. Resistance 
01150k ohms. 
Decibels: -10ío 
*22dß. Size 90 a 

60 x 28mm. 
Complete with 
test lead.. 

OUR PRICE £3.25 P&P 15p 

HIOKI 730X 
30.000 opv. Over- 
load protection. 
6/30/60/300/600 / 
1200V DC.12 /80/ 
120/600/1200V AC 
60 /pA/ 
30mA /300mA. 
21(1200K/ 
2 Mag Ohm. 

lOto 83dB. 
OUR PRICE £7.50 
P &P 30e 

AUDIOTRONIC Model ATMS 
Jewel movement, 
attractively moulded 
case with edgwise 
ohms adjustment. 

' 63/15/150/ 
300 Ú0V AC, 
(2500 opv). 66/30/ 
300 /600V DC, 
(5000 opv). 0-300 
A/6ance: DC. 

Reliance: a 10 & 
If 100. -10 to +18dß. 
Supplied with battery 
tot leads and data 
booklet. Si... 121 x 73 x 26mw. 

OUR PRICE £3.95 P &P20p 

U4324 MULTIMETER 
High sensitivity, coat. 
load pr tectad. 

íi.2/2 Rao/ 
6.An.v60i 130/ 
60/120/600/1200V 

300/600/900V 
600/900V 

Current: 006/ 
Current: 6/ 
060 mA DC. 
3A /300tanc 
25 AC. obis /... /: 

Decibel.: 
-10 

100/SOOk ohms/5 
167 Decibels: 

comp. 
Size 

167 x 98 a 63mds. Suppled 
late with tart leads, span diode and 
instructions. 

OUR PRICE E9.25 P &P30p 

HIOKI 750X VOLT -OHM 
MILLIAMETER 
43 ranges: 0- 0.3/0.6/ 
1.5/3/6/12/30/60 /150/ 
300/600/1,200V DC. 
0-3/6/15/30/60/120/ 
300/600/1,200V AC. 
Current: 0- 30/60uA/ 
1.5/3/15/30/150/300 
mA 6/12A. Resistance: 
0- 3 /300k /3 /3oMohms. 
Deems's: -10 to +17dB. Output. - 
0- 3/6/15/30/60 /120 /300V. Accur- 
acy i 3% DC i 4% AC. Sensitivity: 
50,000 opv DC, 5,000 opv AC.4 inch 

ter. Built in protection. Size: 57 x 

102 x 153mm. 

OUR PRICE E11.95 P&P Op 

KAMODEN HM720B FET VOM 
Input impedance 10 
Ma9oi71721/7D/6117 
O/.25 
1000V DC. 0/2.5/10 
501250/1000V AC. 
0/25uÁ/2.5/25/250 
mA DC. 
0/5k/50k/500k/5 M 
500 Megohms 

OUR PRICE 
£21.00 P & P 40p 

KAMODEN 360 MULTIMETER 
Hqh sensitivity. 
DC 100kohm /V 
AC 10ko5mN 
5" mirror scale, 
overlwd protect- 
ed. Ranges: 0.5/ 
2.5/10/50/250/ 
1000V DC. 5/10/ 
50/250/1000V 
AC. Current: 
0.01mA /0 5/5/50/ 
500mA/16A. 
Resistance: 0.1/ 
1/10/100 ohms/ 
1 /10 /100k ohms/ 
10 /100M ohms. 
Decibels -20 to 
+62d8. Battery operated. Size: 180 x 
140 x 80mm. Supplied complete with, 
test leads etc. 

OUR PRICE E17.50 P & P 400 

MODEL 114311 Sub -standard 
Multi -range Volt- Ammeter 
Sensitivity 330 
Ohms/Volt AC 
end DC. 
Accuracy 0.5% 
DC. 1% AC. 
Scale length: 
165mm. 
0/300/750uA/ 
1.5/3/7.5/15/ 
30/75/150/300/ 
750mA/1.5/3/ 
7.5A DC. 0/3/ 
7.5/15/30/75/ 
150/300/75omA/ 
1.5/3/7.5A AC. 
0/75 /150/300/750mV/1.5/3/7.5/15/ 
30/75/150/300/750V DC. 0/750mV/ 
1.5/3 /7.5/15/30/75/150/300/750V 
AC. Automatic out out device. Supp- 
lied complete with test leads, manual 

d test certificates. 
OUR PRICE £52.00 P &P 50p 

TMK MODEL 117 FET 
ELECTRONIC VOLTMETER 
Battery operated. 
11 Meg input, 26 

mirror 
.calSize: 

149x 117 x 60mm. 
0.3- 12000V DC. 
3 -300V RMS AC. 
8 -800V P -P. 
DC current 0.12 - 
12mA. Resistence 
up to 2000MOhms. Decibels: -20 to 
+51dB. Supplied complete with leads 
and instructions. 

OUR PRICE £18.50 P &P 20p 

MODEL AF.105 VOM 
50.000 opv. Mirror 
scale. Mater 
protection. 
0/ 3/3/12/60/120/ 
300/600/1200V DC 
0/6/30/120/. 
300/600/1200V DC 
0.30pA /6/ 
60/300 mA/ 
12 Amp. 0 /106/ 
lm/10m /100 
Meg Ohms. 20 to 17 dB. 
OUR PRICE E12.50 P&P30p 

MODEL TH12 
20,000 opv. Overload 
protection. Slide switch 
selector. 0/0.25/2.5/10/ 
50 /150 /1000V DC. 0 /10/ 
50/250/1000V AC. 0/ 
50uA/25/250mA DC. 
0/3k/30k/300k/3 Megohm.. -20 to 
«50dß. 
OUR PRICE E5.95 P &P30p 

z;-4 

HIOKI 720X VOM 
A versatile, 
accurate mews, 
ng instrument. 

20 000 opv. 0/ 
5Ií5/100/500/ 
1000V DC. 0/10 

/1000V 
AC.O -50uÁ/ 

0-20k/ 
2 Megohm 
OUR PRICE 
£5.91 
P &P 30p 

U435 MULTIMETER 

20,0000p.. Ranges: 
76mV/2.5%10/25/ 
100/250/500/1000V 
DC. 2,5/10/25/100/ 
250/500/1000V AC. 
Current: 50uA/1/5/ 
25/100mA/0.5/2.5A 
DC. 5/25/10omA/ 
0.5/2.50 AC. Resat- 

e: 0.3/3/30/300k 
ohms. Size: 205 x 110 x 84mm. Sup- 
plied complete with leads, crocodile 
cl'ps and steel carrying case. 

OUR PRICE £8.75 P &P 30p 

TMK MODEL TW5OK 
46 ranges, mirror - - - -- 
stele. 50k /V DC 
SOkN AC. 
DC Volts: 0.125/ 
0.25/1.25/2.5/5 /10/ 
25/50/125/250/ 
500 /1000. AC Volts 
1.5/3/5/10/25/50 / 
125/250/500/ 
1000. DC current 
25/500A/2.5/5/25/ 
50/250/50OmA/5/ 
10A. Resistance: 
10k/100k/1 Meg/ 
10 Meg ohms. -20 to +91.549. 

OUR PRICE £12.50 P &P 20 

HIOKI MODEL 700X 
100,000opv. Overload 
protection. Mirror scale. 

.3/0.6/1.2/1.5 /3/6/ 
12/30/60/120/300/ 
600/1200V DC. 
1.5/3/6/12/30/60 /150/ 
300/600/1200V AC. 
15/30uA/3/6/3060/ 
150/500mA/6/12A DC. 
2k /200k /2M /20MOhms. 
-20 to +63dB. 

OUR PRICE £14.95 P &P30p 

MODEL PL436 
20.000 opv DC. 
8000 opv AC. 
Mirror scale 
6/3/12/30/120/ 
600V DC.3 /30/ 
120/600V DC. 
50 /600pA /60/ 
000mA. 
10/100K/1 Meg /10 Meg Ohm. 
-20 to 48dB. 
OUR PRICE E6.97 P&P 30p 

10-0 

U4312 MULTIMETER 
extremely sturdy 
instrument for 
general electrical 
use. 667opy. 
0/0.3/1.5/7 5/30/ 
60/150/300/600/ 
900V DC & 75mV. 
0/0.3/1.5/7.5/30 / 
60/150/300/600/ 
900V AC. O /300uA/ 
1.5/6/15/150/60/ 
600mA/1/1.5/6A 
DC. 0/1.5/6/15/ 
60 /150 /600mA/ 
1.5/6A AC. 0 /200 /3k /30k ohms. DC 
accuracy 1 %. AC 1.5 %. Knife edge 
pointer, mirror scale. Complete with 
sturdy metal carrying can, leads and 
instructions. 
OUR PRICE £10.25 P &P50p 

Model HT100B4 MULTIMETER 
Overload protected, 
shock proof circuits. r 
9.5uA Meter with i 
mirror le. Sensitivity . 

100kV. Polarity change 
switch. R. : 0.5/2.5/ - 
1- /50/250//1,000 
Volts DC. 2.5/10/50/ 
250/1,000 Volts AC. 
DC resistance' 0 -20/ 
200k/2/20 Meg. ohms. 
DC current:- 10/250u A/2.5/25/250 
mA /10A. AC current:- 0 -10A. -20 
to +62dB. Operates from 2 x 1.5V 
batteries. Size: 180 x 134 x 79mm. 

OUR PRICE £17.50 P &P 40p 

TMK 100K LAB TESTER 
100900opv. 6 %" 
scale. Buzzer 
Mort circuit check. 
Sensitivity 100,000 
opv DC. 5kN AC 
DC Volts: 0.5/2.5/ 
10/50/250/1000V 
AC. 3/10/50/250/ 
500 /1000V DC. 
current 10 /100uA/ 
10 /100 /2,5/100. Regi))terne: 
1k /10k /100k /10 Mey100 Meg ohms. 
Decibels: -10 to +499ddB. Plastic case 

ith carrying handle. Size: 190 o 172 
x 99mm 
OUR PRICE £19.95 P &P 30p 

370WTR MULTIMETER 
Features AC current 
ranges. 20,000opv. 
0/0.5/2.5/10/50 / 
250/500/1000V DC. 
0/2.5/10/50/250 / 
500/1000V AC. 
0/50uA/1/10/100 

Á/1/10A DC. 
0 /100mA /1/10A 
AC. 0 /5k /50k /500k/ 
5 Meg /50 Meg. 
Decibels: -20 to +62dB. 
OUR PRICE £19.95 p &P3 

KAMODEN 72.200 Multiteter 
High sensitivity 
tester. 200,000 opy 
Overload protected. 
Mirror scale. 
Ranges: -0/.06/.3 
3/30/120/600/ 
1200V DC. 0/3 
12/60/300/11200 
V AC. 0 /6uA/ 
1.2mA /120mA/ 
600mA /12A DC 
0/12A AC. 120 to 
+63dB. 0 /2k /200k/ 
2 Meg /200 Megohm . 

OUR PRICE £22.50 P &P 30 

LB3 TRANSISTOR TESTER 
Tests ICO and B. 
PNP /NPN. Op 
from 91/ battery. 
Instructions supplied. 
OUR PRICE 
£3.95 P &P 20p 

LB4 TRANSISTOR 
TESTER 
Tests PNP or NPN 
transistors. Audio 
indication. Operates 
on two 1.5V 
batteries. Complete 
with instructions etc. 
OUR PRICE 
£4.50 P &P 20p 

KAMODEN TT35 
TRANSISTOR TESTER 
High quality 

test e verse 
l ak 
to 

t and DC 
current. Ampli- 
fication lector of 
NPs. PNP, Se 

SCR 's 
etc. 4" 

squ 
are 

clear 
s 

tale meter. 
Operates from 

Complete 
batteries. 

instructions, 
with 

i rryingont, ledb 
carrying handle. 

OUR PRICE £17.50 P&P 40p 

U4341 Multimeter & 
Transistor Tester, 
27 reign. , 

Onerlaad pr1670otecteedd 

0op. 

Re . 0.3/1.5/6/ 
30/ 150/300/900/ 
DC. 1.5/7.5/30/150V 
300/7 01/ AC. 
Current: 0.06/0.6/ 
660 /600mÁ DC. 
0.3/3/30/300mA AC. 
Resistance: 0.06/ 
0.6 /2 /6/20 /60 /200k ohms/2 M 
Battery operated. Supplied complete 
with probes, leads and ripe( carrying 

She: 115 a 215 o 90mm. 
OUR PRICE £10.50 P &P 30p 

U4323 MULTIIIMETER 
20 

nit with audio /IF 
ocalelor. Suitable 
for 9ererel receives 
tuning. Rernpo 
0.5/2.5/10/50/250 / 
500/1000V DC. 
2.5/10/15 /250/500/10001/ AC. 0.05/ 
0.5/5/60/500mA DC. Resistance: 

10, x 100. x 1,000, x 10.000 (S0í1. 
500í1, 5k01. 50kí) centre scale) 
Battery operated. Size. 160 o 97 o 

40mm. Supplied in carrying can cons 
plate with test lards. 

OUR PRICE E7.70 P &P30p 

U91 Clamp VOLT 
AMMETER 
For measuring AC volt- 
age end current without 
breaking 

rr 
it. Ranges: 

300 /600V AC. Current: 
10/25/100/250iá00 

x Accuracy dd %.S 
9áx caret. Complete 
with carrying can, leads 
and fuses. 

OUR PRICE E13.50 P&P 30p 

MODEL AS.100D VOM 
100,000 opv. 
Mirror scale. 
Built -in meter 
protection. 0/3/ 
12/60/120/300/ 
600/1200V DC. 
0/6'30'120/300/ 
600V AC. 0 /10pA 
6 /80 /300mA/ 
12 Amp. 0 /2K/ 
200K/2M/200 Meg 
Ohm. -20 to 17dB. 
OUR PRICE £17.50 P&P 30p 

MODEL 500 
30,000 opv with 
overload protect. 
lion. Mirror wale. 
0/0.5/2.5/10/25 / 
100/250/500/ 
1000V DC. 
0/2.5/10/25/100 / 
250/500/1000V 
AC. 0 /50uA /5/50/ 
500mA. 12A DC. 
0 /60k6 meg/60 megohms. 

OUR PRICE £13.95 Carr. paid 
Case for above E1.75 

MODEL C7202EN 
20.000 o.p.c. DC. 
10.000 o. p.v. AC 
Mirror Scale. 
5/25/50/250/500 / 
1000/2500 V. DC. 
10/50/100/500/1000 
V. AC. DC Retidtance 
x 10. x 1000 (30f) 
centre scale) DC 
Current 50uA/ 
2 5mA /250mA. - 20 
to +88dß. 
OUR PRICE £6.50 P & P 30p 

U4317 MULTIMETER 
High sensitivity. 
instrument f field 
and edge poi work. __- 
Knife edge polestar, 
86mm. mirror tale. -ar- 
Overload p utectlon) 

nq.5 10Úm/5/ 

DC. 
500/1000V 

0/1 
AC. 

50.A/Ú.5/ 
/1050/ /5At C. 0.25/ 

0.5/1/5/10/ 5 /250mÁ/1 DC. 
AC. Res- 

istance: 

- 
0 205o 

ohms. 
0.5/10/100/200 to +10dB 

30/300k ohms. Dec ize: 
210 

to +1 
115 

o 
Battery upplied Size: x 11'5 
90mm. Supplied in carrying can eom- 
dete with leads. 

OUR PRICE £16.50 P&P 40p 

S100TR MULTIMETER 
TRANSISTOR TESTER 
100,000opv. Mirror 

ale. Overload 
0/0.12/ protection. 

.6/3/12/30/120 / 
600V DC. 0/6/30/ 
120 /600V AC. 
0/12/600uA/12/ 
300mA/13/12A DC 
0/10k/1 Meg/ 
100 Meg. 
-20 to +50dB. 
0.01 -0.2 MFD 
Transistor tartar measures Alpha, Bate 

brad 
ICO. Complete with instructions, 

annies and leads. 

OUR PRICE £19.95 P &P 25p 

MODEL C7208FM 
30.000 opv DC. 
15,000 opv AC. 
6/3/15/60/300/800;i 

120011. DC. 8/30/ 
120/800/1200 V. AC. 
DC Resistance x 1. 
x10, C100, x 1000 
150f1 ra stel.) 
DC u r t30uA/ 
3/30/600mA. -20 to +63dB 

OUR PRICE £8.95 P & P 30p 

SWR METER Model SWR3 
Handy SWR meter for 
transmitter antenna align- 
ment, with built -in field 
strength meter. Accuracy 
5 %. Impedance 52' Indic 
atoe 100uA DC. Full 
scale 5 section collapsible 
antenna. Size 145 o 50 x 
60mm. 
OUR PRICE £4.25 P&P 30p 

ALL PRICES 
EXCLUDE VAT 

Also see following pages 
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CI5 PULSE OSCILLOSCOPE 
For displayy of pulsed 
std eta wars 

corms s. electronic 
AMP. AMP. 

Bandwidth: 
Sensitivity at .1-k5, 
VRMS/mm: Ba 
wOR. AMP. Band- 
width: a 
Sensitivity ay 100kHz z 

0.3-25 
Preset triggered sweep 
1-3000usec. Free running 20-200 
kHz in nine ranges. 

115-230V 
paps 

220 x 360 s 430mm. 115 -230V AC. 

OUR PRICE £43.00 cart. paid 

MODEL MG 100 SINE SQUARE 

WAVE A 

GENERATOR 
Range 

AUDIO 

19- 
220.000Hz Sine 

Wave 19 100.000 Hz Square Wave 
Output Sine or Square wave 10v. P. to P. 

Size 180 90 e 90mm. Operation 
220/240v. A C 

OUR PRICE £19.95 P&P 50p 

EA41 REVERBERATION 
AMPLIFIER 
Self contained, 
transistorised, 9 9- battery operated. 

microphone guitar etc. and output to 
your amplifier. Volume control and 
depth of reverberation control. Beau- 
walnut cabinet. 184 s 77 x 108mm. 

OUR PRICE £7.50 P &P 30p 

RUSSIAN CI16 Double Beam 
OSCILLOSCOPE 
5 MHz pass band. 

Y1 and Y2 
mplifiers. Recteng. 
ular 5" x 4" CRT. 
Calibrated triggered 

tosap 
from 0.2usec 

100 milli -sec /cm. 
Free running time 
Owe 
Buaf -in 

time1baaseez. 

Calibrator and amplitude Calibrator. 
Supplied complete with all accessories 
and instruction manual. 

OUR PRICE £87.00 Carr. paid 

SPECIAL 
BARGAIN! 
FERGUSON 
3406 HI -FI 
SPEAKERS 
High quality 2 wa speaker systems. 
25 Watts. 4 -8 ohms. 40Hz- 18kHz. 
Size: 560 x 340 x 255mm. approx. 
Wood grain finish with black fronts. 

OUR PRICEf22.50 PR. P&P El 

MODEL TE15 
GRID DIP METER 
Transistorised. Oper- 
ates as Grid Dip, 
Oscillator, Absorb 
Lion Wave Meter and 
Osccgilllating Deteector. 

ran 
440kHZn -c 
Fry 
in six coils. 500uA 
meter. 8V battery 
op etion. 
160s 80x 40mSize: m. 

OUR PRICE £19.95 P&P 30p 

POWER RHEOSTATS 
High quality ceramic 
construction. Wind- 
ings embedded in 
vitreous enamel. 
Heavy duty brush 
wiper. Continuous 
sting. 

Single hole fixing. 34" diameter snafts. 
Bulk quantities available. 

25 WATT 10/25/60/100/500 /1000/ 
2500 ohms. £1.15 P &P top 

50 WATT 10/50/100/250/500 / 
1500/5000 ohms. 

E1.62 Pan top 
100 WATT 1/5/10/25/50/250 /500/ 
2500 ohms. i00 Ohms 

£2.34 P &P 5p 

SPECIAL PURCHASES! 
RECORD DECK PACKAGE 
by Famous Manufacturer 
GARRARD SP25 Mark 111 with 
6800 cartridge in luxurious plinth 
with cover. 
OUR PRICE [13.95 p a P 75p 
GARRARD SP25 Merk 111 Record 
deck fitted KS 40A cartridge 
OUR PRICE E9.95 p & p Sop 

SPECIAL OFFER! SAVE OVER 50% 

AMSTRAD 8000.2 Stereo amplifier 
7 watts per channel rms. Inputs 
for tuner tape, phono. Headphone 
socket. List price E29.95. 

OUR PRICE E12.95 P & P 80p 

1E1021 Stereo Listening Station 
For balancing _ - 
and gain selection 
of loudspeakers 
with additional 
lecit phfor stereo 
headphone 
switching. n Two 
gain controls, speakers socket olde 
switch, staso headphone socket. 

OUR PRICE £2.25 P &P 15p 

LHD2S STEREO HEADPHONES 
Light weight head- 
phones with 

//pp7aadded ear pieces. 
0,000Hz.. 

ohms 
20 
Complete with 6' 
lead and plug. 

OUR PRICE £1.97 P&P 30p 

SPECIAL OFFER! CONVERT YOUR 
STEREO SYSTEM 
TO 40 SOUND 
FOR UNDER E16. 

Éxclus've offer of GOODWIN 4. 
CHANNEL CONVERTER and a pair 
of A131510 watt 8 ohm bookshelf 
speakers enables you to add 413 
sound to your existing system. 
Complete with simple connection 
details. Normal retail value [25 -.50. 

OUR PRICE E15.80 P & P C1. 

GOODWIN CONVERTER available 
separately 03.95 P & P 60p. 

AUDIOTRONIC 
LOW NOISE CASSETTES 
TYPE 5 10 25 
C60 [1.57 £3.00 07.08 
C90 £2.24 E4.25 £10.00 
C120 E2.73 £5.17 E12.24 

TRANSISTORISED L.C.R. A.C. 

BR /8 MEASURING BRIDGE 
A new portable 
bridge offering 

fil excellent range and 

I 

uracy at low 
O ti V coat Resistance: 

./ 6 ranges: 0.1 
ohm -11.1 megoh 

nt 
1% Induct- 

ance: 6 ranges: 1 microhenry -111 
henries 2% Capacity: 6 ranges: 
10pf -1110 mfd t 2% Turns Ratio: 
8 ranges: 1:1/1000 -1:11100 u 1% 
Bridge Voltage at 1,000cps. Opera- 
ted from 9.volt battery. 100 micro - 
amp meter indication. Size 71' x 
a it 2' 

OUR PRICE £25.00 PAP Sop 

EMI LOUDSPEAKERS 
Model 350 13 8" with 
single tweeter /crossover. 
20- 20.000Hz. 15 watts 
AMS. Available 8 or 
15 ohms. 

OUR PRICE 
£7.50 each P &P 37p 
Model 450 13 x 8" with 
twin tweeter /crossover. 
55-13,000H% 8 watts 
RMS. Available 8 or 15 ohms 

OUR PRICE £3.62 each P&P asp 

TE16A TRANSISTORISED 
SIGNAL GENERATOR 
5 ranges 400kHz 
to 30 M1-1z. An 

innstrument for 
the handy -man. 
Operates on 9V 
ba 

atttyery. 
Wide 

scale.800kHz 
modulation. 
Size: 149 149 92mm. Complete 
with instructions and leads. 

OUR PRICE £8.97 P &P 30p 

SPECIAL PURCHASE 
LIMITED QUANTITY! 
Tannoy 12" DR /8 
Bass Speakers 
8 ohms 30 wan. 
Heavy duty. ideal 
for HÌ -Fi P.A. 
Group. 
OUR PRICE £12.50. 
P&P 50p 

D HO2S STEREO HEADPHONES 
Wonderful value 
and excellent 
performance 
combined. Adjust. 
able heed band. 
Impedance 8 ohms. 
20- 12,000Hz. 
Complete with 
lead and plug. 
OUR PRICE £2.25 P&P 30p 

Model A1018 
FM TUNER 

quality 
6 transistor high 

unit- 
3 1F stges and 
double tuned 

- 

discriminator. 
For use with most amplifiers. Covers 
88- 108MHz. Powered by 9V battery. 
OUR PRICE E13.50 P &P 30p 
Stereo multiplex adapter £5.95 extra. 

AUDIOTRONIC 
8 TRACK CARTRIDGES 
TYPE Each 5 10 
40M 85p £4.00 £7.50 
80M £1.15 £5.40 E10.25 
P &P Cassettes 3p, Cartridges 5p each 
OVER 10 of either POST FR EE l 

MP7 MIXER- PREAMPLIFIER 
5 Microphone 
inputs each with 
individual gain 
controls enabling 
complete mixing 
fcilities. Battery operated. Size: 235 

127 x 76mm. Inputs: Min. 3 x 3mV 
50k; 2 x 3mV 600 ohms. Phono. Mag. 
4mV 50k; Phono Ceramic 100mV 1 

Meg. Output 250mV 100k. 
OUR PRICE £8.97 P&P 20p 

® 

7E1035 Stereo HEADPHONES 
Low cost with exc. 
ellent response. Foam 
rubber earcups Adjust- 
able headband. 8 ohms 
impedente. Frequency 
response 25Hz -18k Hz. 
Complete with cable 
and stereo jack plug. 
OUR PRICE £2.60 

ELECTRONIC CALCULATORS 

IX 
P&P 30p 

SDH8V MONO /STEREO 
HEADPHONES 
Volume control for 
each channel. 4/16 ohms 
impedance. Frequency 
response 20Hz- 18kHz. 
omplete with 10ft. 
coiled lead and jack plug 
OUR PRICE £4.97 P&P 309 

TE-200 RF SIGNAL 
GENERATOR 
Accurate wide range 
signet generator 
covering 120 kHz-500 
MHz on 6 banda. 
Directly calibrated. 
Variable R.F 
ttenuator audio output. Owl socket 

for calibration. 220/240V .c. 
Brand new with instructions. 
Sin 140mm 215mw 170mm. 
OUR PRICE £17.50 P&P 50p 

PS200 Regulated POWER 
SUPPLY UNIT 
Solid state. Variable _ 
output 5 -20V DC 
up to 2 Amp. Inde- 
pendent meters to 
monitor voltage and 
current. Output 
220/240V AC. 
Size: 190 s 136 
98mm. 
OUR PRICE E19.95 P &PSOp 

BH001 HEADSET and Boom 
Microphone 
Moving coil. Ideal 
for language 
teaching, 
communi- 
cations etc. 
Headphone impedance 16 ohm. Mic- 
rophone impedance 200 ohms. 

OUR PRICE £5.95 P &P30p 

We carry a tremendous range of 
both pocket and desk calcula- 
tors from as little as C9. 
Owing to the demand it is not 
possible to include them in this 
advertisement, so sand for our 
latest price list or call into any 
branch. 

TE22 SINE SQUARE WAVE 
AUDIO GENERATOR 
Sine 2ocpt 
to 200k Hz 
on 4 bands. 
Square 20 
cps to 30 
kHz. Output 

=Ng8. 
200/250V 
AC operation. Supplied brand 
guaranteed, 

leads. 
with 'mtruct anus! 

OUR PRICE (24.95 P &P 50p 

ARF 300 AF /RF SIGNAL 
GENERATOR 
All transistorised 
compact fully 
portable. AF sine - 

1814z to 220 
kHz. AF square z 

18Hz to 100k 
Hz. Output Square/ 
Sine wave 10V. 
P -P RF 100kHz to 
200MHz. Output 
1V maximum. 
220/240V AC operation. Complete 
with instruction and leads. 
OUR PRICE E37.50 P &P50p 
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AUDIOTRONIC LE -102A 
INTERCOM 

Bunn fully made and finished in 
twatone ivory /buff. the LE -102A is 
useful in the home. office or shop 
and is suitable for use as baby 
alarm. Well or desk mounting 
67mm speaker /mic gives clear 2- 
way communication with on /off 
and volume control on master 
unit. Operates on 9V bett. Approx. 
60ft lead. 

OUR PRICE E3.95 P & P 30p 

HANIMEX HRC 3075 
CASSETTE RADIO 
Covers 
Me m and 
FM wave- 
bands Slider 
volume and 
tone controls. 
B attery /Mains 
operation. Will record 
direct from radio or through built 
in condenser microphone.Com- 
plete with batteries. earphone. 
and cassette. 

OUR PRICE [24.30 P & P 60P 

TRITON 4318 PORTABLE 
8 TRACK CARTRIDGE 
PLAYER WITH MW /LW 
RADIO r 

Will ploy 
track stereo 
oe rtridg 
monaurally. 
Channel 
elector 

switch. Covers 
medium and long wave 
bands. Volume and tone controls. 
Earphone socket. Battery :Mains 
operation. 

OURPRICEE11.95 P &P50p 

SPECIAL BARGAIN !! 
STEREOSOUND SPEAKERS 
Matched pair of 
stereo bookshelf 
speakers. Deluxe 
teak veneered 
finish. Size: 
368 e 229 x 
190mm. 8 ohms. 
8 watts RMS, 16 
watts 

plate Co w'th 
D in lead. 

OUR PRICE £12.9EpA1Rp &P50p 

SINCLAIR SYSTEM 2000 
STEREO AMPLIFIER 
AND TUNER 

airfAiii 

2000 AMPLIFIER 
Amplifier output 8 watts per 
channel RMS. Distortion less than 
0.06 %. Silicon transistors. Two 
pick -up plus radio and tape inputs, 
tape output and scratch filter. 
Excellent Value. List C39.95 
OUR PRICE £27.50 ark P130p. 

-] 6n 
2000 FM TUNER 
Excellent selectivity and sensi- 
tivity Twin duel- vericap tuning. 
4 pole ceramic filter. 19 transistor 

demodulator giving 40 dB 
separation. Distortion 0.2 %output. 
Fantastic Value. List £39.95 
OUR PRICE £27.50 P& P60p. 

SINCLAIR ICI2 
INTEGRATED 
CIRCUIT 
AMPLIFIER 
complete with 
printed circuit 
mounting board. 
OUR PRICE £1.50 P& P16p. 

AUDIOTRONIC AHA101 
Stereo Headphone Amplifier 
All silicon, 
transistor 
amplifier oper- 
ates from mag. 
net., ceramic 
er tuner 

buts with 
twin stereo headphone tputs and 

controls separate volume for esch 
channel. Operates frorn 9V battery. 
INPUTS: 5mV and 100mV. 
OUTPUT: 50mV per channel. 
OUR PRICE £8.50 P &P 301: 

HIGH QUALITY 
CONSTRUCTION 
KITS 
WE ARE 
APPOINTED 
STOCKISTS AT 
ALL BRANCHES 

JOSTY 

All kits an complete with compre- 
hensive easy to follow instructions and 
covered by full guarantee. 
Plat and Peeking 15p per kit. 
AF20 Mono amplifier E5 61 

AF25 Mixer E3 29 
ÁF30 Mono preamplifier E3.20 
ÁF35 Emitter amplifier £2.42 
A F80 0.5W mic. amplifier E486 
ÁF305 Intercom [7 67 
ÁF310 2 Mono Amplifier E7 55 
M160 Multi-vibrator E2 18 
M1302 Tranerstor tester fa 33 
M191 VU Meter E537 
M192 Stereo balance meter Es 93 
L F380 Quadraphonic device £ 842 
AM Automatic light contrbl E 3 75 

A T30 Photo cell switch unit E 6 68 
AT50 400W Mac light 

dimmer /speed control ES 18 
AT56 2.200W tnac light 

dimmer /speed control f6 75 
AT60 1 channel light control Elf/ 82 
AT65 3 channel light control E 16 52 
GU330 Tremolo unit £610 
HF61 Diode detector £3 87 
HF65 FM transmitter C3 21 

HF75 FM receiver £366 
HF310 FM tuner Ere 32 
HF325 Deluxe FM tuner E26 33 
H F330 Decoder I H F310/3251 E 10 55 
GP310 Stereo preamplifier 

for use with 2 x ÁF310 E22 98 
GP312 Circuit board E 10 02 
GP304 Circuit board £5 33 
HF380 lw /vhf aerial amplifier E6 02 
HF395 broadband aerial amp. E2 10 
NT70 Stabilised power supply 

100mA,9V £627 
NT300 Stabilised p. supply £ 13 16 

NT310 Power Supply 240 V AC 
or at2amps £5.64 
NT305 Voltage converter E.5 64 
NT315 Power supply 240V AC 

to4,5 /15V OC, 500rnA E1206 
Amateur Electronics by JostKit, 
the professional book for the amateur 
-covers the subject from basic prin. 
cipals to advanced electronic techniq. 

es. Complete with circuit board for 
AE1 to AE10 listed below. 
OUR PRICE £3.30 No VATI 
P &P 25p plus VAT. 

FM TUNER CHASSIS 
6 transistor 
high quality 
tuner. 3 
only [1553 
101 63mm 
3 IF tees. 
Double tuned 
discriminator. 
Ample output to feed most amplifiers 
Operates on 9V battery. Covers 88- 
1 BMH% Ready built, ready for use. 
Fantastic value for money. 
OUR PRICE £8.95 P &P 20p 
Stereo Multiples Adaptor £5 95 extra 

P 
re -?f11. 
*SOW' 

SINCLAIR Project 80 Modules 
Z40 Power Amp. 0595 P \ P ISp 
260 Power Amp. [7.45 P a P 15e 
Stereo 80 Pre -Amp. 013.85 P\PISp 
Active Filter Unit 07.45 P P 1Sp 
FM Tuner [13.85 P\P16p 
Stereo Decoder C8.95 Pa P ISp 
PZ6 Power Supply 05.96 P a P xse 
PZg Power Supply 08.95 P a P app 
PZ8 Power Supply C8.45 P e P see 
Transformer for P28 [4.05 P C P SOp 
IC 20 Stereo Amp. kit C7.85 P \ P 15p 
PZ2g Power Supply kit [5.45 P P 38p 

SINCLAIR Project 80 Packages 
2.240 /Stereo80 /PZ6 [28.60 

P p ]Sp 2x240 /Stereo80 /PZ6 £31.30 
20260 :Stereo 80 /P28 C33.55I rash 

AE1 100mIN output stage E 1.65 
AE2 Pre- amplifier f 1.32 
AE3 Diode receiver.... ..... C 2.06 
AE4 Flasher Et.2e 
AE5 Astable multi -vibrator £1.14 
AE6 Monostable multi -vibrator E/.11 
AE7 RC generator £1.08 
AEB Bass tine. £Q1.05. 
tE9 Treble filter (1.05 
AE10 CCIR filter £1.05 

Also see previous page 

ALL PRICES 
EXCLUDE VAT 



SEW] PANEL METERS 
SEW PANEL METERS ARE STOCKED AT OUR 

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

ST., BRANCHES or order by post. 

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

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

CLEAR PLASTIO MODEL SD640 
Size: 85 x 644mm 

50.0.50u A 
100-0-1000A . 
1mÁ .. .. .. 

100mA .. 
500mA .. 
IA DC .. 

5A DC .. 
10A DC .. 
SV.DC .. 

f3.80 
(3.78 
£370 
(3.66 
13.76 
(3.70 
f3.66 
f3.66 
1366 
f3.66 
f3.66 
£3.66 
£3.66 

'1366 
£3.66 
£3.66 

10V DC 
20V DC .. 
50V DC .. 
300V DC .. 
15V AC .. 
300V AC .. 
VU MAW 

£3.66_ 
f3.65 
f3.65 
£3 66 
£3.76 
£3.76 
£3.80 

Items with asterisk are Moving Iron 
type, all others are Moving Coil 

CLEAR PLASTIC MODEL SW100 
Size: 100 is 801nm 

50uA .. .. .. (4.60 
100uA .. .. £4.60 
500uÁ .. f4.30 
50-0-500A ., t4.60 
100-0.100uA.. f4.46 
1mA .. .. .. f4.30 
IA DC .. .. 14.30 
5A DC .. .. 14.30 

160V AC .. 20V DC .. .. f4.30 
60V DC .. . 14.30 300V AC .. 
300V DC . 14.30 VU Meter 

£4.46 
(4 45 
(4 90 

CLEAR PLASTIC MODEL S0830 
Size: 110 x 83mm 
500A .. .. .. f4.30 

f4.26 
f420 

5000A .. f4.16 
50.0-60uA f4.26 
100-0-100uÁ.. f420 
imA .. .. .. 14.10 
5mA .. .. .. f4.10 
IOmA.. .. .. f4.10 
50mA .. .. .. 14.10 

f4.10 
f4.10 
£4.10 
f4.10 

10A DC .. .. (4.10 
f4.10 

10V DC .. 
20V DC .. 
50V OC .. 
300V DC .. 
15V AC .. 
300V AC .. 
VU Meter.. 

(4.10 
14.10 
£4.10 
(A.10 
£420 
£420 
14.40 

EDGWISE MODEL PE70 
Si..: 90 x 34mm 

100uÁ .. .. £4.10 
200uA .. .. (4.05 
500uA .. 13.90 
50.0.50uÁ £4.10 
100.0-100uA . 14.05 
1mA .. .. £3.85 
300V AC .. .. £3.96 
VU Meter.. .. (430 

CLEAR PLASTIC MODEL MR45P 
Size: 50 x 50mm 
50uA .. .. .. 13.20 

(3.15 
f3.10 

5000A .. f3.00 
50-0-500A (3.16 
100-0-1000A.. £3.10 
500-0-600u*:: f2.95 

SmA .. .. .. f2.95 
(2.96 

SDTA .. .. .. (2.96 
£2.96 
f2.95 
f2.96 
£2.95 

10V DC .. .. £2.96 
20V DC .. ., t2.95 

£2.86 
300V DC .. .. f2.96 
15V AC .. .. f3.06 

300V AC.. . f3.06 
SMeerlmA.. (2.95 
VU Meter.. . f3Á0 
1A AC .. . 12.95 
5A AC .. . £2.96 
10A AC .. . 12.96 
20A AC .. . (2.96 
30A AC .. .. 12.95 

CLEAR PLASTIC MODEL MR 65P 
Size: 86 x 78mm 

sOuA .. .. .. £3.95 
(3.86 
f3.80 

5000A .. £3.75 
50.0-50uA .. (3.86 
100-0-100uA.. (3.80 
500.0-500uA.. (3.70 
1mA .. .. .. £3.70 
1-0-1mA.. .. E3.70 

10mAA.. .. .. £3.70 3rrVD .. .. (3.70 
50mA .. (3.70 V AC .. .. 13.80 
100mA (3.70 6isV AC .. .. L3.80 
500mA .. 13.70 150V AC .. .. (3.80 
1A DC .. f3.70 300V AC .. .. (3.90 
5A DC . 13.70 500V AC .. .. (3.80 
10A DC 13.70 S Meter 1mA.. f4.10 
15A DC 13.70 VU Meter.. . f3.70 
20A DC £3.80 1A AC .. . £3.70 
30A DC .. (3.86 5A AC .. . £3.70 
60A DC f4.06 10A AC .. . £3.70 

f3 70 20A AC .. . (3.70 
10V DC " f3.70 30A AC . . £3.70 

"T6V DC .. .. E3.70 50mA AC .. (3.70 
20V DC .. .. (3.70 100mA AC .. f3.70 
50V DC . .. (3.70 200mA AC .. (3.70 
1NV DC _ . f3 70 500mA AC .. (3.70 

MODEL E0107 EDUCATIONAL METER 
Size: 100 x 90 x 150rnm including terminals 

A range of high quality 
moving coil instruments 
ideal for school expert' 
ments and other bench 
applications. 3" mirror 
scale. The meter mat 

ent is easily accessible 
to demonstrate internal 
working. 

(8.60 
17.80 

50.0-50uA ., 17.90 
í7.60 

1 -0.1mA .. í7.80 
17.60 

5A DC .. .. 17.60 
5V DC .. .. £7.60 
10V DC .. .. £7,60 
15V DC .. .. (7.60 

300V DC .. 
500rnA/5A DC 
5V/50V DC .. 
5V/15V DC .. 
1/6A DC .. .. 

1A/16A DC .. 

f7 60 
(7 60 
(7.80 
(8.60 
(8.80 
(8.60 
18.60 
IBM 

CLEAR PLASTIC MODEL MR 85P 
Size: 120 x 110mm 
500A .. .. .. (6.46 
100uA .. .. (5.40 
2000* .. .. 15.36 

00A .. 16.25 
50.0-50u Á 16Á0 
100- 0.100uA.. tó.36 
500 -0-5000 A.. 

1-0-1mA .. 

IOmA.. .. 
SOmA.. .. 
100mA .. 
SOOmA ,. 
IA DC 
5A DC .. 
15A DC .. 
30A DC 
10VDC 
20V DC . 
SOV DC . 

150V DC .. 

16.20 
15.20 
15.20 
15.20 
15.20, 
£520 
15.20 300V DC .. .. 15.20 
f5 20 15V AC .. .. 15.30 
1520 300V AC .. .. £5.30 
(5.20 S Meter 1mA.. 15.20 
15.20 VU Mn.., .. 16.66 
(5.40 IA AC .. 16.20 
(6.20 5A AC .. (6.20 
(520 10A AC .. 15.20 
15.20 20A AC .. 1520 
15.20 30A AC .. .. (520 

CLEAR PLASTIC MODEL MR38P 
Size. 42 x 42mm 

50 -050uÁ 
100.0-100cA.. 
500.0.5000A.. 

1-0-1mA .. .. 
2mA .. .. 
5mA .. .. 
tOmA.. .. 
20mA.. .. 
SOmA.. .. 
100mA .. 
150mA .. 
200mA .. 
300mA .. 
SOOmA .. 
750mA .. 
IA DC .. 
2A DC .. 
5A DC .. 
10A DC .. 
3V DC .. 
10V DC .. 
15VDC .. 

(3.10 
(3.05 
(3.00 
f2.86 
f3.06 
(3.00 
£2.80 
f2.8o 
(2.80 
(2.80 
(2.80 
12.80 
f2.80 
(2.80 20V DC .. .. 
(250 50V DC .. .. 
(2.80 100V DC .. .. 
(2.80 150V DC .. .. 
(2.80 300V DC .. .. 
(280 500VDC.. .. 
( 280 750V DC .. .. 
12.80 15V AC .. .. 
(2.80 50V AC .. .. 
f2.80 150V AC .. .. 
(2.80 300V AC .. .. 
(2.80 500V AC .. 
(2.80 S Meter 1mA 
(2.80 VU Mete.. .. 

f2.B0 
£2130 
12.80 
12.90 
f2.85 
£2.85 
f2 90 
£2.90 
12.90 
f2.90 
f2.90 
£3.00 
(2.80 
£3.20 

BAKELITE MODEL S80 Enlarged Window 
Si..: 80 x 80mm 

500A .. .. .. (4.60 
f4.45 

5000A .. £4.20 
50-0-50ua1 . £4.46 
100-0-100uA.. £4.40 
1mA .. .. .. £4.20 
IA DC .. .. £4.20 
SA DC .. .. £4.20 
20V DC .. .. £4.20 

£4.20 
300V DC .. .. 14.20 
300V AC .. .. £4.30 
VU Meter .. £4 70 

CLEAR PLASTIC MODEL MR 52P 
Size: 60 x 80mm 

500A .. .. .. f3.70 
10(uA .. .. £3.50 
500uA .. f3.35 
50-0.50uA £3.60 
100-0-1000A.. (3.46 
1mA .. .. .. £3.30 
5mA .. .. .. f3.30 
10mA.. .. .. f3.30 
SOmA.. .. .. £3.30 
100mA .. .. f3.30 
500mA . .. £3.30 
1A DC .. .. f3.30 
5A DC .. .. 13.30 
10V DC .. ., £3.30 
20V DC .. .. £3.30 
50V DC .. .. (3.30 
300V DC .. .. £3.30 
15V AC . .. £3.40 
300V AC .. .. £3.40 

S M ter 1mA.. (3.30 
VU Mear.. (3.80 
1A AC .. 13.30 
5A AC .. 13.30 
10A AC .. 13.30 
20A AC .. 13.30 
30A AC .. .. 13.30 

CALL INTO YOUR NEAREST LASKY S 

BRANCH OR SEND COUPON BELOW 

FOR NEW 16 PAGE HI -FI PRICE LIST 

CENTRAL LONDON 

CLEAR PLASTIC MODEL SD460 
Size: 59 x 44mm 

1000A .. .. £3.46 
2000A .. .. 13.40 
600uA .. £3.36 
50.0-500A f3 45 
100.0-1000A.. f3.40 
1mA .. .. f3.30 
5mA .. .. . £3.30 
10mA .. .. .. 13.30 
50mA .. .. .. £3.30 
100mA .. £3.30 20V DC .. .. 
500mA .. £3.30 
tA DC .. . £3.30 300V DC .. .. 
6A DC .. £3.30 15V AC . 

10A DC .. £3.30 300V AC .. .. 
5V DC .. £3.30 VU Meter .. .. 

10V DC .. .. 13.30 
E3.30 
£3.30 
13.30 
(3.46 
£3.46 
13.66 

POSTAGE & PACKING 15p 

BAKELITE MODEL MR 65 sire: Bo. 80mm 
25uA .. .. .. f5.26 
500A .. .. .. (4.00 

f3.96 
5000A .. f3.85 
50-0-500A (3.95 
100-0-1000A.. (3.90 
500-0-5000A.. 13.60 

f350 
(3.60 

5mA .. .. .. (3.80 
IOmA.. .. .. £3.60 

. . f 3 . f3.60 3130V DC .. 
100mA .. .. (3.60 30V AC .. 
500mA .. .. (350 50V AC . 

1A DC .. .. (3.60 150V AC .. 
2A DC . .. (3.60 300V AC .. 
5A DC . .. f3.60 500V AC .. 
10A DC .. . C3.80 VU Mate.. 
15ADC .. .. 13.60 IA AC .. 
30A DC .. ,. f3.60 5A AC .. 
50A DC .. .. f3.80 10A AC .. 
5V DC .. .. (3.60 20A AC .. 
10V DC .. , (3.60 30A AC .. 
16V DC .. .. E3.60 50A AC 
20V DC .. .. f3.60 500rrrA AC 
50V DC .. .. f3 60 50V DC 
150V DC .. .. f3 80 100mV DC 

(360 
(3.60 
£3.60 
£3.60 
£3.60 

.. (3.60 
14.10 
(360' 
13.60 
(3.60 
13.60 

.. (3.80 

f3 78 
£3 75 

240° Wide Angle 

1mA METERS 
MW1 -6 60 x 60 mm 
E6.50P &P15p - 

MW1.8,80080min 
L6 90 P&P 15p 

YAMABISHI VARIABLE 
VOLTAGE TRANSFORMERS 
Excellent quality at low cost. Input. 
230V 50 /60Hr. Output 0 -260V. 
MODEL S260 BENCH MOUNTING 

P&P 
IA E10.50 Sop 

2.5A E12.00 50p 
5A £17.50 50p 
8A E30.35 E1.00 

10A E33.75 (1.00 
12A (35.40 E1.0600 
20A E85.00 E1. 
25A E95.00 £1.60 
40A E120.00 E1.60 
MODEL 52608 PANEL MOUNTING 
2.5A E12.00 50p 

ALL PRICES 
EXCLUDE VAT 

FOR 
MAIL 
ORDER 
We Offer a speedy 
and efficient 
service by mail 

order. Remember 

to add 8% VAT 

to total value of 
goods including 
post and packing,. 

L 

TO LASKYS CUSTOMER SERVICES DIVISION 
Audiotronic House, Tire Hyde, London NW9 6JJ. Te1.01 -200 1321 

Please send me the following items 

TOTAL PURCHASE PRICE 

!enclose cheque postal order 

lw,sh to pay by Barclaycard /Access 
and my number :. 

NAME 

ADDRESS 

Croc P&P and VAT) 

money order 

16 Page 

HI -FI 
PRICE 
LIST 

TICK 
HERE 

Signature 
Reg,slered In England No 34794741 2 Lowe, I,'cm,enor Place. London S W ,' PWI2 

1 

i 

481 OXFORD ST. 

3 LISLE ST. WC2 
34 LISLE ST. WC2 
118 EDGWARE RD. W2 
193 EDGWARE RD. Wl 
207 EDGWARE N0. W2 
311 EDGWARE RD. W2 
346 EDGWARE RD. W2 
382 EDGWARE RD. W2 
109 FLEET ST. EC4 

151/3 FLEET ST. EC4 

10 TOTTENHAM CT. RD. 

27 TOTTENHAM CT. RD. 

33 TOTTENHAM CT. R0. 
42/45 TOTTENHAM CT. RD. 

257/8 TOTTENHAM CT. RD. 

01-493 8641 

01-437 8204 
01437 MS 
01-723 9709 
01.723 611.1 
01-723 3271 
01-161 0387 
DI-723 4453 
01.723 4194 
01-353 5812 
01-353 2833 
01-637 2232 
01-636 3715 
01436 1155 
01-636 0645 
01.580 0670 

ESSEX 
86 SOUTH ST. ROMFORD 20218 

205 /206 CHURCHILL WEST. 0702611241 
VICTORIA CIRCUS. SOUTHEND 

KENT 
53/57 CAMDEN RD., TUNBRIDGE WELLS 

0892.23242 

LEICESTERSHIRE 
45 MARKET PLACE, LEICESTER 

0533 -537678 

NORTHAMPTONSHIRE 
73 ABINGTON STREET, 
NORTHAMPTON (Opening November) 

STAFFORDSHIRE 
30 WULFRUN WAY. WOLVERHAMPTON 

Now Open 

SURREY 
1046 WHITGIFT CENTRE, CROYDON 

01-681 3027 
I7 EDEN ST. KINGSTON 01.546 7645 
38/40 EDEN ST.. KINGSTON 01.546 1271 

32 HILL ST. RICHMOND 01.940 1441 

WARWICKSHIRE 
116 CORPORATION ST., BIRMINGHAM 

021 -236 3503 

ALL BRANCHES OPEN FROM 

lam to 6pm MON. TO SAT 

West End Service Centre 
for Personal Callers 

87 Tottenham Court Rd W 1 

BARCLAYCARD 
& ACCESS 

Aß7 Phone your order 

' 

tó01 - 200 0037 or 

IY call into any branch 

OUR CUSTOMER 

SERVICES DIVISIONathead olLw.P 
will answer all your engwnes- 

just ring 01 -200 1321 

EXPORT Personal ripb is 
arranged for overseas visitors 
Goods specially packed, 
insured and despatched to all 
parts of the world al minunum 
coal exclusive of VAT. 
Payment by bank transfer, 
certified cheque, postal order 
or money order in any 
currency. 

NO DEPOSIT TERMS 
available on most goods 
for personal callers 
CNEOUES TO THE VALUE OF EIS 
ACCEPTED FROM PERSONAL SHOPPERS 
WITH BANKERS CARO. IN OTHER CASES 
AND FOR AMOUNTS IN EXCESS Of E30. 
PLEASE ALLOW TIME FOR CLEARANCE. 
BANKERS DRAFTS ACCEPTED. 

All price. correct at I1/10174 but 
subject to 00n04 without notice E.&0.E 

AWIÖ pnx croup of Companre.t 

681 



GIRO NO. 331 7056 
.. 

C.W.O. only. P. & P. IOD on orders below ü 
Discount: LIO -IOJ, L2O -I5% (except net items) 

Export Order enquiries welcome (VAT free) 

SPECIAL RESISTOR KITS (Prices include post &packing) 
IOE12 }W KIT: 10 of each E12 value, 22 ohms -IM, a total of 570 (CARBON FILM 5%), L3.58 net 
10E12 }W KIT: 10 of each E12 value, 22 ohms-1M, e total of 570 (CARBON FILM 5I), L3.77 net 
25E12 }W KIT: 25 ocf each E 12 value, 22 ohms-1M, a total of 1425 (CARBON FILM SAL L8. 19 net 
25E 12 }W KIT: 25 of each E12 value, 22 ohms-1M, a total of 1425 (CARBON FILM 5 Z). L8.28 net 
5E12 ON KIT: 5 of each El2 value, 10 ohms -IM, a total of 305 (METAL FILM 5%), L2 BO net 
Due to current world shortages, resistor kits may contain some wattage and value substitutions. 

Official Orders accepted from 
Educational & Government Departments 

ALL PRICES INCLUDE VAT AT 8% 

NULLARD POLYESTER CAPACITORS CIBO SERIES 
250V P.C. Mounting: 0 01µF, 0 015µF, 0022µF, 0033µF, 0047µF, 3/p. 0'068µF 
O. IµF, 4}p. 0. I5µF, 4 }p. 0-2210, S }p. 0.33µF, Bp. 0 47µF, 9p. 068µF. lip IµF, 
1Sp. 1 SisF, 23p. 22µF, 26p. 
MOLLARD POLYESTER CAPACITORS C296 SERIES 
400V: 0001µF, 0.0015µF, 00022µF, 00033µF, 00047µF, 2 1p. 00681aF, 0'01µF, 
0015µF, 0022µF, 0033µF, 33p. 0047µF, 0068µF, 0. IµF, 4 }p. 0 I5µF, 6 1p 
022µF, 8 }p. 033µF, 12p. 047µF, 14p. 
160V: 001µF, 0.15µF, 0.022µF 3p. 0047µF, 0068µF,3 1p. O.IµF, 44p. 015µF, Sp. 
022µF. Sip. 0-33/sF, 6#p.0.47µF, 8 }p. 068µF, 12p. 1µF, 14p. 
MINIATURE CERAMIC PLATE CAPACITORS 
SOV: (pF) 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270. 330, 390. 470. 
560, 680, 820, 1K, I K5, 2K2, 3K 3, 4K7, 6K8, (1F) 0 01, 0.015, 0.022, 0.033, 0 047, 
2 #p. each. 0- I, 30V, 5p. 
POLYSTYRENE CAPACITORS 160V 5% 
(pF) 10, 15, 22, 33, 47, 68, 100, 150, 220, 330, 470, 680, 1000, 1500, 2200, 3300, 
4700, 6800, 10,000, 41p. 

RESISTORS 
CF -High Stab Carbon Film, 5% MF -High Stab Metal Film, 5 %. W T yDe Range I -99 100-499 0060999 1000+ Size mm 

CF 22 -IM I 0..75 0.60' 0..55 39x10 
CF 22 -2M2 I 075 060 055 3'9x10 .5 
CF 22 -IM I 0.75 0.60 0.55 5.5x16 
MF I0-2M7 2 1.54 1.32 I 1 3x7 
MF 10-2M2 2 1.43 I 21 099 42x10.8 

I MF 10-10M 3 1.98 1.81 1.65 6x13 
2 MF 10-10M 4'5 3.52 3.08 2.75 8x175 
For value mixing prices, please refer to our catalogue. (price in pence each). 
VALUES AVAILABLE -E12 Series only. (Net prices above 100.) 

PRESET SKELETON POTENTIOMETERS 
MINIATURE 0.25W Vertical or horizontal 6p each IK, 2K2, 4K7, I0K, etc. 
up to IM f) 
SUB -MIN 0 05W Vertical, 100 f) to 220K D 5p each. 

B. H. COMPONENT FACTORS LTD. 
(P.W.) 61 CHEDDINGTON ROAD, PITSTONE 
NR. LEIGHTd NgBU6846D(Std. 

Code 0296) 
CATALOGUE CATALOGUE No. 3 20p 

Miniature Mallard 
I .0µF 63V 6 
1 5µF 63V 6 
22µF 63V 6p 
33µF 63V 6 
4.0µF 40V 6 
47µF 63V 6 
6.8µF 63V 6 
80µF 40V 6 

I OAF 16V 6}p 
10µF 25V 6 # 

15µF 
63V 

6V 649 
1511F 63V 6 4-p 
16µF 40V 64p 
22µF 25V 6 }p 
22µF 63V 6fp 
32µF I0V 61p 
33µF 16V 6 #p 
33µF 40V 64-p 
32µF 63V 6 }p 
47µF I0V 6}p 
47µF 25V 6 1p 
47µF 63V 8p 

Electrolytic, 
p 68µF I 6 6 }p 

}p 68µF 63V 13p 
100µF 10V 64p 

}0 100µF 25V 6 }p 
p 100µF 63V 14p 
p 150µF 16V 6 #p 
p 150µF 63V 15p 

#p 220µF ó4V 6 #p 
220µF 10V 6fp 

D 220µF 1óV 8 D 
220AF 63V 

6V 12P 
330µF 63V 25D 
470µF 6.4 9p 
470µF 40V 20p 
680µF I6V 15p 
680µF 40V 25p 
1000µF I6V 20p 
1000µF 25V 25p 
1500µF6-4V I5p 
1500µF 16V 25p 
2200µF 10V 2Sp 
3300µF6.4V 26p 

VEROBOARD 01 O15 
2} u S" 36p 36p 
2 x 3 }" 33p 25p 
3} x S. 42p 46p 
34 x 31" 36p 7óp 
2 x I" 99 9p 
2} x 5" (Plain) - 19D 
2} x 3 }" (Plain) - 16D 
5 x 3 1." (Plain) - 29p 
Insertion tool 73p 73p 
Track Cutter Shp 5óp 
Pins, Pkt, 25 21p 21P 

POTENTIOMETERS 
Carbon Track 5K U to 2M R, log or lin (and IK lin). Single, 16 }p Dual Gang 46p. Log single with 
switch 26p. Slider Pots. I0K, 00K, 500K, semi log 30mm, 34p. 45mm, 47p. 60mw, 55p. 

DIODES 
IN4001 6 }p 
IN4002 7}p 
IN4003 9p 
IN400490p 
IN4005 12 f 1N4006 14p 
1N914 7p 
IN916 7p 
BA100 10p 
OAS 42p 
OA47 9p 
0A81 1 l 
OA200 8p 

PLUGS 
DIN 2 Pin 12p 

3 Pin 13p 
5 Pin 180° I6p 
Std. Jack 20p 
2.5mm jack 13 p. 
Phono 6p 
SOCKETS 
DIN 2 Pin 10p 

3Pin 10p 
5 Pin 180° Igp 
Std. lack I5p 
2.5mm lack 13p 
Phono 6p 

ELECTROLYTIC CAPACITORS. Tubular & Large Cans 
(uF /V): 1/25, 2/25 4/25, 47110. 5(25, 8/25, 10/10, 10 /50, 16/25, 
22/63,25/25, 25/50, 32/25, 50/25, 100/10, 100/25, 6}p.50/50, B9. 
100/50, 200/25, 1Ip. 250/50, 18p. 500/10. 1lp. 500/25, I5p.. 
500/50, 111p. 1000 /10, I5p. 1000/25, 22p. 1000/50, 40p. 2000/10, 
20 1000 100, BB 2000/25, 30p. 2000/100, 93p. 2500/25, 38 / D P 1 P 
2500/50, 6Ip. 5000/25, 65p. 5000/50, LI .08. 

6/4 0, 23p. 32/350,133p.850 /250, 2ÓpÓÓ /250, 3Óp 
61350, 22p. 

METALLISED PAPER CAPACITORS 
250V: 0050F, 0.1µF, 6p. 0.25, 6p. O-SµF, 7 #p. IµF, 9p. 500V: 
0025. 0.05, 6p. 0.1, 6p. 0.25, 7 #p. 0.5, 9p. 1000V: 0.01, 
11p. 0022. 13p. 0047, 0.I, I5p. 0.22, 23p. 0.47, 34p. 

TRANSISTORS 
AC127 164p BC2I2L 129 
ACI28 22p BC213L 121, 
BC107 IIp BC2I4L 17p 
BC108 12p OC44 I8p 
BC109 13p 0071 13p 
BC148 12p OC81 16p 
BC149 12p OCI70 239 
BCI82L 12p TIS43 33p 
BCI83L 12p 2N2926 I 1p 
BCI84L 13p 2N3702 1 l 

Integrated 
Circuits 
MA709C 49p 
MA74IC 50p 
MA723C 98p 
ZN414 LI -30 

Screened Wire. Metre 6fp 
Twin Screened Wire, Metre lip 
Stereo Screened Wire, Metre 12p 
Connecting Wire. All colours, Metre 2 }p 
Neon Bulb, 90V Wire Ended S for 24p 
Panel Neon. 2404 Red. Amber, Clear 20P 

ZENER DIODES 
Low cost 400 W Tolt7% 
All values E24series3V-30V 
I -24 25 -99 100 -499 1000- 

9p 74p 6#p 50 
MULTIMETER U4323 

22 Ranges plus AF /IF Oscilla- 
for 20,0000 /Volt. ' "" 
Vdc -0 .5- -10004 in 7 ranges 
Vac-2.5-1000V in 6 ranges 
Idc- 0.05 -500mA in 5 ranges 
Resistance 50 -IMO in 4 
ranges. 
Accuracy-5% of F.S.D. 
OSCILLATOR -I KHz and 465 
KHz (A, M.) at approx. 1 Volt. 
Size -160 x 97 is 40mm. 
Supplied complete with carrying 
case, test leads and battery. 
PRICE LB.30 net p & p 25p. U4321 

MULTIMETER U4341 in 
27 Ranges plus T ansistor Tester. 
16.700D /Volt. Overload protected. 
Vdc -O3 -900V in 8 ranges, 
Vac-1.5-750V in 6 ranges, 
Idc- 0.06 -600mA in 5 ranges. 
lac- 0.3 -300mA in 4 ranges. w 
Resistance -2K0 -2Mû in 4 ranges. A Accuracy- dc -2}}%. ac-4% of F.S.D 
hfe- 10-350 in 2 ranges. & 

NEW CAPACITOR KITS 
C280 Kit -PC Mounting polyester 250V. 5 of each value: 0.01 

0022. 0047. 0.1, 0.220. 2 of 0.47, 10. LI.30 net, 
C296 Kit -Tubular polyester, 400V. 5 of each value: 0.01, 

0.022, 0047. 0.1, 022íF. 2 of 0-47AF. LI .30 net. 
Ceramic Kit -square planuecte 50V. 5 each value: 22, 33, 47, 

100, 220, 330, 470, I000pF, 2200, 4700pF, 0.01µF. LI .30 
net. 

250V Paper kit -Tubular metal case. 3 of each value: 0.05, 0' 1, 
025, 05, IµF, 90p nec. 

SOOV Paper Kit- Tubular metal case. 3 of each value: 0025, 
0.05, 0. I. 0.25, 050F. 90p net. 

1000V Paper Kit -Tubular metal case. 3 each value: 0.01, 
0025, 0.05, 0.10F. LI IO net. 

Size -115 x 215 x 90mm. 
Complete with steel carrying 
case test leads, and battery. 
PRICE LI I .30 net p & p 30p. 

U4341 

MULTIMETER U4324 
34 Ranges. High sensitivity. 
20.0000 /Volt, Overload protected. 
Vdc- O.6 -1200V in 9 ranges. 

¢ Vac-3--900V in 8 ranges. 
Ide -006 -3A in 6 ranges. g 
lao-- 0.3 -3A in 5 ranges. ¡ 

Resistance -250 -SMO in 5 ranges. 
Accuracy -dc and R-21% of F.S.D. 

ac and db--4% of F.S.D. 
Size -167 x 98 x 63mm. 
Supplied complete with storage case, 
test leads, spare diode, and battery. 
PRICE L9-ES net p & p 25p. 

1/4 U4324 

MULTIMETER U4313 
33 ranges. Knife edge with mirror scale. 
20,0000 /Volt. High accuracy. mVdc -75rnV. 
Vdc -1 .5 -600V in 9 ranges. 
Vac-1.5-600V ¢ in 9 ranges. 
Ide -6O -120 microam s in 2 
Idc- 0.6- 1500mA in 6 ranges. 
lac -O6- 1500mA in 6 ranges. 
Resistance -IKO -IMO in 4 ranges 
db scale -10 to + 12db, 
Accuracy -dc- I }°//°,ac -2}% 
Size -115 x 215 x 90mm. 
Complete with steel carrying case, 
test leads, and battery. 
PRICE (13.40 net p & p 30p. U4313 

S -DeC 
S -DeC L2.14 
T -DeC 63.92 
uDeC "A" 

L4' 70 
uDeC "B" 

L7'53 

ANTEX 
CCN240 L243 
CN240 L2.01 
X25 L2 01 

PANEL 
METERS 

2'sala I6A 
SOOuA 
ImA All 
5mA at 
IOmA L3.75 
50 A 
IOOmA 
500mA 
IA 

Dalo Pen 98p 
"expert" solder gun £6.56 
Wire pack 5 x Smtrs. 27p 
Diode pack (Ge) 50 for 25p 
Jackson ' 00' 365pF 98p 
C804, SpF 10DF ISpF 83p 

20pF, 25pF, 50pF Np 
60pF, 75pF, IOOpF 98p 

Dilecon 100, 300 
5000 LI IS 

LED. TIL 209 5 for LI 
Panel I /holder 4 colours 12p 
R'ry Sw'chs, IPI2W, 2P6W 
3P4W, 4P3W 6P2W 305/ 

Newest, neatest -N T E- R- L-O-C- K -1-N -G system Byer de- 
vised for storing PLASTIC STORAGE DRAWERS small parts and 
components: re- 

diodes, 

- - 
tors, s ecaccvuR 

trans is- h I _/7/ 
plastic units, 

Rigid Ir Illlllll. 
terlock together 1 Illlllll 
in vertical and 

as 
L) '____ 111liili horizontal tom 

1111'111 binations. Trans- 
parent plastic 
drawers have label 

IC i IllllllI 
slots. I D have 
space dividers. Build up any - III 
size cabinet for wall, bench or table top. 
SINGLE UNITS (5'x2 } -x2 }') L2-00 Dozen 
DOUBLE UNITS L3'50 Dozen. TREBLE (3D) 0.50 for 8 
DOUBLE TREBLE L4.90 for 8. 
EXTRA LARGE SIZE (6DI) L4.50 fors. 
Carriage 40p. Orders over íI0 post free. 
QUANTITY DISCOUNTS! S% in LI for orders over C15 
7} % over E30, 10% over L50. Quotations for large quantities. 
PLEASE 

AADD 
8% VAT TO TOTAL REMITTANCE. 

FFt1 °': _d LONDONIN.W24 01-450 4844JOOD 
BROADWAY, 

5 BITES 
ALL INTER 
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COMPLETE NEW RANGE 
We have a new range of low cost frequency counters 
and frequency standards, not to mention our instrument 
cases, metal boxes and Eurithmic Loudspeaker systems. 

We supply calculators from £11.00 up + Books, Digital 
Clocks, Hi -Fi Components, Quadraphonic Records and 
Kits, Dolby units and Uher Tape recorders. Our lists are 
free but postage would be appreciated. 

Studio EIectroncs 
P.O. BOX 18 HARLOW CM18 6SH ESSEX 

TEL: HARLOW (STD 0279) 25457 



Tno entras 
all prices inc VAT 
FREE delivery 

Buy it with Access 

i 

High Quality \ 
Construction 
Kits. stocked 
at all branches 
Send for 
catalogue! 

AMPLIFIERS 
Teleton SAQ3078 8 watt £27.00 
Rotel RA2I I L42-95 

RA31I £54.95 
RA6II £86.95 

Leak Delta 30 E54.75 
Samsui AU101 E48-25 

AU505 £74.95 
Sinclair 2000 E34.95 
Sinclair 4000 L45.95 

TUNERS & RECEIVERS 
Leak Delta FM E58.75 
Sinclair 2000/4000 Tuner E34-95 
Rotel RT222 L42.75 
Rotel RXISOA Tuner! 

Amp. /59.95 
Rotel 152A £69.95 
Sansui 

210 AM /FM /MPX £84.25 
310 AM/FM /MPX E99.50 
350A AM /FM /MPX E106.95 

RECORD DECKS 
SP25 Mk Ill El 1 .00 
G d SP25 MkIV E12.95 
BSR MP60 [1100 
BSR Invicta P & C /SC7M L9.95 
Garrard 

SP25 MkIV P & C G;800 £21.00 
AP76 Module E30.00 

Goldring GL78 P & C 
G800E L59.95 

Connoisseur 
BDI Kit E13.50 
BD2 Chassis /SAU2. E3250 
SAU2 [14.25 
SCU I f5 95 

TAPE DECKS (Insurance 2.00) 
Akai 

4000DS Reel to Reel £93.95 
4000DB Reel to Reel 

Dolby E149 50 
1721L Special Offer £77.95 
GXC36D E82.00 
GXC38D £103.95 
CS33D L79.95 

Akai CR81D 8 -track Rec. 
player £73.95 

SPEAKERS 
Chassis Speakers 
EMI (Plain) I3in x 8in, 

3, 8 or 15 ohm Bass unit E2-30 
with Single Tweeter 

(only Bohm) L2.45 
with Twin Tweeter [3.95 

Type 350 Kit 15 watt 8 ohm £8.25 
I3in x Bin Bass unit 

15 watt 8 ohm L4.95 
8in x Sin 5 watt 3, 8 or 

15 ohm LISO 
8in x Sin 10 watt 

Dualcone 8 ohm E2-50 
6 }" 10 watt 8 ohm E2 65 
8in 10 watt 8 ohm 13.90 
lin 20 watt 8 ohm L6-95 

Fane 8in 4 or 15 ohm £2.25 
Fane 7in x 4in 3 or 8 ohm f1.20 
Elac 8in 8 ohm Dualcone [2.50 
Elac 10in 8 ohm Dualcone 13.75 
Goodman 6 }in 8 ohm 

Dualcone 12 40 
Baker Group 25 12ín 8 or 

15 ohm £7.95 
Adastra 'Top 20' 12ín 

25 watt 8 or IS ohm £8.25 

Adastra 'Hi -fen' I0in 
10 watt 8 or 15 ohm 

Also 5in 8 ohm speaker 
2 4in 8 or 64 ohm 
speaker 

[3.60 
[0.99 

[0.50 

WHARFEDALE SPEAKER 
BARGAINS 
Denton I pr. 
Denton 2 pr. 
Linton 2 pr. 
Glendale 3 pr. 
Kingsdale 3 ea. 

Dovedale 3 ea. 

KITS 
Linton 2 
Glendale 3 

Dovedale 

L2675 
E30.00 
L3895 
158-95 
[60.95 
L42-95 

L19.50 
E33.95 
E53.95 

SPEAKER CABINETS IN 
KIT FORM (Teak Veneer) 
12in x 8in x 6in 

(8 x 5 or 7 x 4 cutout) 12.50 
14in x 12in x 9in 

(10",8x5,8 ",6} " &3} ")13.75 
18ín x I lin x 9in 

(8 "xj "or 13x8) L4-S0 
22in x 14in x 9in 

(12 " &} "or 13x8) L6.25 

TWEETERS & CROSSOVERS 
EMI 34" c /magnet in 3 or 

8 ohm [1 25 
Cone Tweeter 10 watt 

8 or 15 ohm (K2006) £2.S0 
Cone Tweeter 3 watt 

8 ohm (K2003) [I .55 
Horn Tweeter 8 ohm 

(K2007) L650 
Dome Tweeter 8 ohm 

(K2011) L5-50 
2 -way Crossovers (CN23. 

CN28,CN216) LI-20 
3 -way Crossover (CN38) L2.75 

CARTRIDGES & STYLII 
D/D 
Styli 
E 

Cart. 
ACOS L 

GP9I /2SC or 3CS 
(ster. como) I - 10 I -25 

GP93 /I or 95/I 
ster. tryst. 1.35 I-25 

GP94 /I or 96/I 
ster. cerato. I -75 I -25 

GPI01 tryst. 
comp. 90 - 

GP104 ster. 
ceram. 1.75 1.25 

BSR 
X5M or X5H 

tryst. comp. I -75 I -25 
SX6M or SX6H 

tryst. ster. 2.00 125 
SCSM ster.'ceram. 2.75 I -25 

SONOTONE 
9TAHC or 

9TAHC /G 
(Diam.) I 85 I -25 

3509 Magnetic 1.90 1.25 
AUDIO TECNICA 

AT55 195 
EMPIRE 999 REX 3-95 
GOLDRING 

G850 2 95 95 

G800 3 95 
G800H 3.95 
G800E 6.99 

SHURE 
M44G 4.75 
M55E 5.50 
M75ED Type 2 10-75 
MJSEJ Type 2 8.75 
VIS Type 3 2995 

MICROPHONES 
UD130 50K /600 ohm 

uni -dir. ball metal 
UD147 
Condenser Mic. 600 ohm 

uni -dir 
Cassette Stick Mic. with 

R /Control 
Mic- Mixers Mono /stereo 
AKAI ADMI4 

HEADPHONES 
Rotel 

RH430 
RH 630 
RH 700 

Koss 
K711 
KRO71 I 

K6 
K6LC 
K 0727 B 

K0747 
HVI 
PRO4AA 
PRO54 
K6LCQ 

Sansui SSIO 
"Headphone adaptor 

(Junction box) L2.50 
extension lead 2ft curly [I .35 

1.95 CALCULATORS 
I-95 Sinclair Cambridge Build £19.95 
3.95 Scientific f29-95 

3-45 
425 
6.99 
4.99 

L5-95 
L9.25 

L9.50 

SINCLAIR PROJECT 80 
Stereo Pre -amp. 111.95 
Active Filter Unit L6-95 
Z40 15 watt Amp L5-45 
Z60 25 watt Amp L6.9S 
P25 Power Supply for 240 L4.98 
P26 Power Supply for 240 L7.98 
P28 Power Supply for 260 E7-98 
FM Tuner £11.95 
Stereo Decoder L7. 45 
QI6 Speaker L7IO 

PORTABLE RADIOS 
[1 60 

Vega Jade [575 
Vega Zircon £8.25 

LS. SO Vega Sapphire L7-25 
£5.95 Vega VEF206 113-95 

Micado LM /MW /FM /5SW E18-95 
Murphy 

B833 MW /VHF E9 95 
64.75 BA838 LW /MW /VHF 
L7-75 M /Batt LIBSO 

LI1-50 MA5003 Head Set 
Radio LW E7.95 

Bush 
VTRI65 LW /MW /VHF £22.00 
VTRI27 LW /MW /VHF EI5-50 
VTR178 VHF /MW /2SW/ 

AIR M /Batt E27.50 
VTR 175 LW /MW /VHF L13. 95 
VTRI88 LW /MW /VHF/ 

25W M /Batt 131.95 
BY5661 LW /MW /VHF [1495 

L10-95 
E10-95 
EII.50 
£14.00 
E16-00 
L20.75 
E21-95 
E26.95 
L29-95 
126-00 
[14-20 

CASSETTES 
C40 C60 C90 C I20 

Low Noise - 35p 4Sp 55p 
Philips - 55p 75p 110p 
Memorex 65p 75p I10p 155p 
Ampex (360) 45p 55p 70p 99p 
Ampex 

(20 -20 +) 59p 65p 99p I35p 
Chromium 
Dioxide - 99p 140p 

Casette Head Cleaner 45p 
Ampex Head CleanerDemagEl -65 
BIB Stereo Test Cassette £2.15 
Cassette Racks (hold 6) E0.45 
Cassette Rotating Racks 

(hold 20) L3-50 
Cassette Carrying Case 

(BIB) (hold 12) LI-60 
8 -Track Cartridge Blanks 

C40 C64 C80 
Ampex 80p 9Sp LI -10 
8 -track H /Cleaner 

Demagnetiser LI 90 
8 -track Carrying Cases 

(BIB) L1.65 

TAPES & CASSETTES 
Stnd LP DP 

5" 55p 65p 1.00 
54" 65p 86p 1.35 
7" 80p IIOp 1.85 
High frequencyAmpex 
5" - I.40p 
7" - 190p 
AKAI Metal Reel 7 

Cases 
20p 
2Sp 
30p 

I-55p 
2-95p 

LI 99 

ALL MERSHANDISI 17\If RWARANrlCD 

CLOCK RADIOS 
Bush CR128 LW /MW 
Bush CR232 MW/VHF 
Murphy MV5600 

MW /VHF 

11340 
L24.95 

L22.95 

CASSETTE RECORDERS 
Murphy BA206 [16.95 
Bush TP66 M /Batt L2S75 
Murphy BA200 M /Batt L22.75 
Bush BT8504 (miniature) £2550 

RADIO CASSETTES 
(Mains /Batt.) 
Micado 8155 AM /FM L2595 
Murphy BA209 MW /VHF L33.50 

STEREO RECORD PLAYER 
& SYSTEM 
Bush SPR58 £29.50 
Bush SPR59 E31.50 
Bush A1005 £56.50 
Hanimex HI01 09-95 
Hanimex HRC5060 8-track 

AM /FM /MPX +SpeakerEl 16.95 

CAR AUDIO 
Bush Car Cassette BT8501 
Hitachi Car Radio 

WM702R LW /MW 
KMI510 LW/MW/VHF 

Hitachi Car Cassette 
C5114 

ALL ITEMS SUBJECT TO 
MANUFACTURERS INCREASE 
AND AVAILABILITY 

E36.75 

L16.50 
E3250 

L45-00 

PERSONAL CALLERS 
WELCOME 

i 

EWMAR N 
Mail Order Dept 
Belmont St, Monton, 

ELECTRONICS Eccles, Manchester. 
Tel:061 -789 5268 

PW/I 2 Manchester 
30 -32 Shudehill. tel 061.832 7710 
Leeds 
4 New Market St tel 0532 42708 
Liverpool 
15 Whitechapel tel 051.236 07388 
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R C FOR AUDIO 
ON A BUDGET 

PUSH BUTTON CAR RADIO KIT 
The J 15f .1C. W ÑÓSOLDERING 
Tourist II 1p°° REQ UIRED! 

all IMO IS IM 

NOW BUILD YOUR OWN 
PUSH BUTTON CAR RADIO 
Easy to assemble construction kit comprising fully 
completed and tested printed circuit board on which 
no soldering is required. All connections are simple 
push fit type making for easy assembly. 
Fine tuning push button mechanism is fully built and 
tested to mate with printed circuit board. 

Car Radio Kit £7.70 + 55p p ft p 

The Tourist I Kit For the experienced constructor 

If you can solder on a printed circuit board you can build this model. 
Same technical specification as Tourist II 

Price f6.60 + 55p pftp. 

Technical specification: 
(1) Output 4 watts R.M.S. output. For 12 volt 

operation on negative or positive earth. 
(2) Integrated circuit output stage, pre -built three 

stage IF Module. 
Controls volume manual tuning and five push 

buttons for station selection, illuminated tuning scale 
covering full, medium and long wave bands. 
Size chassis 7" wide, 2" high and 43/4" deep approx 

Speaker including baffle and fixing strip f1.65 +23p. pftp. 
Car Aerial Recommended -fully retractable and locking 

f1.374-20p. postage ft packing 
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Stereo 21, easy to assemble audio system kit. No soldering required. 
The unit is finished in white P.V.C. and the acrylic top presents 
an unusually interesting variation on the modern deck plinth. 
Includes:- BSR 3 speed deck, automatic, manual facilities together with ceramic cartridge. 
Two speakers with cabinets. 
Amplifier module. Ready built with control panel, speaker leads and full, easy to follow assembly instructions. 
Specifications: For the technically minded: - 
Input sensitivity 600mV. Aux. input sensitivity 120mV. Power output 2.7 watts per channel. 
Output impedance 8 -15 ohms. Stereo headphone socket with automatic speaker cutout. Provision for 
auxiliary inputs - radio, tape, etc., and outputs for taping discs. Overall Dimensions. Speakers approx. 
15g" x r 4 ". Complete deck and cover in closed position approx. 15 r x 12" x 6 ". 

Complete only f19.95 f1.60 p ft p. Extras if required. Optional Diamond Styli f1.37. 
Specially selected pair of stereo headphones with individual level controls and padded earpieces to give 
optimum performance, f3,85. 

BUILD YOUR OWN * 8TRACK HOME CARTRIDGE PLAYER* 

STEREO AMPLIFIER 
For the man who wants to design his own stereo - here's your chance to start, 
with Unisound - preamp, power amplifier and control panel. No soldering - 
just simply screw together. 4 watts per channel into 8 ohms. Inputs: 120mV 
(for ceramic cartridge). The heart of Unisound is high efficiency I.C. monolithic 
power chips which ensure very low distortion over the audio spectrum. 
240V. AC only. f7.64 + 55p. p ft p 

Elegant self selector push button player 
for use with your stereo system. 
Compatible with Viscount Ill system, 
Unisound module and the Stereo 21. 
Technical specification Mains input, 
240V, Output sensitivity 125mV 
Comparable unit sold eleswhere at 
£24.00 approx. Yours for only 

£11.95+ 90ppftp. 



COMPLETE* 
STEREO SYSTEM 

System!. X51.00 
40 Watt Amplifier. Viscount III - Rl 02 now 20 watts per channel. 

System I includes: 
Viscount Ill amplifier - volume, bass, treble and balance controls, plus switches for mono/ 

stereo on /off function and bass and treble filters. Plus headphone socket. 

Specification 
20 watts per channel into 8 ohms. Total distortion C 10W it 1 kHz 0-1%. P.11.1 (for ceramic 

cartridges) 150mV into 3 Meg. P.11.2 (for magnetic cartridges) 4mV g: 1 kHz into 47K. equalised 

within 1dB R.I.A.A. Radio 150mV into 220K. (Sensitivities given at full power). Tape out 

facilities: headphone socket, power out 250mW per channel. Tone controls and fi/ter 
characteristics. Bass: +l2dB to -17dB a 60Hz. Bass filter: 6dB per octave cut. Treble control: 

treble 12dBto -12dß 15kH7 -Treble filtri: 12dB per octave. Signal to poke ratio: 
(all controls at max.) - 58dB. Crosstalk better than 35dB on all inputs. Overload characteristics 

better than 26dB on all inputs. Size approx. 13 "x 9 "x 31 ". 

Garrard SP 25 Mk Ill deck with magnetic cartridge, de luxe plinth and hinged cover. 

Two Duo Type II matched speakers-. Enclosure size approx. 171"x 101 "x 6" 

in simulated teak. Drive unit 13 "x 8" with parasitic tweeter. 10 watts handling. 

Complete System £51.00 

System 2. £69.00 
Viscount Ill amplifier (As System I) 

Garrard SP 25 Mk Ill deck (As System I) 

Two Duo Type Ill matched speakers- Enclosure size approx. 27" x 13" x 1111" 

Finished in teak veneer. Drive units 13" x 8" bass driver, and two 3" (approx.) tweeters. 

20 watts R.M.S., 8 ohms frequency range -20 Hz to 18,000 Hz. 

Complete System £69.00 

PRICES: SYSTEM 1 PRICES: SYSTEM 2 

Viscount Ill R102 Viscount Ill R102 

amplifier £24.20 + E1 p h p amplifier £24.20 + £1 p & p 

2 Duo Type II speakers £14.00 + £2.20 p & p 2 Duo Type Ill speakers £39.00 + £4.00 p & p 

Garrard SP 25 with 
Mag. cartridge 
de luxe plinth 
and hinged cover £21.00 +£1.75p&p 

Garrard SP 25 with 
Mag. cartridge 
de luxe plinth 
and hinged cover £21.00 +£1.75p&p 

total :E59.20 total: 184.20 

Available complete for only: Available complete for only: 
.w` -.. £51.00 £69.00 

f3.50p&p E4.00 phi) 

EMI SPEAKERS AT FANTASTIC REDUCTIONS 
20 WATT 
SPEAKER SYSTEM 
System consists of a 13" x 8" (approx) 
eliptical woofer unit with a 8" x 5" 
(approx.) mid range unit incorporating 
parasitic tweeter and crossover 
components. 
Technical Specification: 
Bass Unit 
Flux density -100 K, speech coil -1e, 
Cone, Triple laminated paper with 
P.V.C. surround. 
Mid Range Unit 
Flux density -33K, speech coil -1 "with 
parasitic tweeter. 
Power Handling 
20 watts R.M.S., impedance -8 ohms, 
frequency response - 20 Hz to 
18,000 Hz. 

OUR PRICE 
£6.60. Complete 

+90P P P. 

15" 14A/780 BA U 
Bass unit on a rigid diecast chassis. 
Superior cone material handles up to 50 

watts RMS, and is treated to give a smooth 

frequency response. Resonance 30 Hz. flux 
density 360.000 Maxwells. Impedance at 

1 kHz is 8 ohms. 3" voice coil. 

Recommended retail price E40 -B0. 

OUR PRICEf18.70+f1.50 pErp 

950 
KIT 

Five matched speakers and crossover unit 
for handling up to 45 watts, frequency 
response from 20 to 20,000 Hz. 

Huge 19" 14" (approx.) high efficiency 
Bass -Speaker with 16,500 -gauss magnet 
built on a heavy diecast frame. 
The four 10.000 gauss tweeters. each 31" 
dia. approx., are fed by the crossover which 
critically adjusts signal for maximum 

fidelity. Impedance at 1 kHz is 8 ohms. 
Bass coil 2 ", others 0.5 ". 
Recommended list price (44.00. 

Special Offer 
OUR PRICEf19.50 +f1'50pErÌ 

FOR DISCO PAGE AND DETAILS OF HOW TO ORDER -TURN OVER... 1* 
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A 

PORTABLE DISCO CONSOLE 
INCORPORATES: Pre -Amp with full mixing facilities, including switched input for mic with 
volume control, switched input for auxiliary with volume control, bass and treble controls, 
volume control and blend control for turntables. 

Two B.S.R. single play professional series decks, fitted with crystal cartridges. 

The turntables are designed and precision engineered. They combine clean modern styling 
with superb reproduction. Their many special features include square section aluminium 
tonearms, (high precision low mass design fully counterbalanced, with calibrated stylus 
pressure control for perfect tracking), and conveniently grouped easy to read linear controls. 
The turntables have viscous cueing devices which allows the tonearms to be placed or lifted 
at any point on the record. 
The two lightweight cartridge shells have slide -in- holders to facilitate easy inspection of 
needles and cartridges. 

TECHNICAL SPECIFICATION : 

Pre-amp - Output - 200mV. Auxiliary inputs - 200mV and 75omV into 1 meg. 
Mic input - 6mV into 100K. 240 volt operation. 
Turntables capacity -7 ",10" or 12" records. 
Rumble, wow and flutter - Rumble - Better than -35dB. Wow - Better than 
0.2 %. Flutter - Better than 0.06% (Gaumont kalee meter). 
Finish - Satin black mainplate with black turntable mat inlaid with brushed 
aluminium trim. Tonearm and controls in black and brushed aluminium. 

Console size - Unit Closed -177 "x 131 "x 81" (approx.) 
Unit Open - 357 "x 137 "x 4 f "(approx.) 

This disco console is ideally matched for the Reliant IV and Disco 50 or any 
other quality amplifier. 
The unit is finished in black PVC with contrasting simulated teak edging 
diamond spun control knobs with matching control panel. 

Yours for only £45.00 +£3.50 P. f} P. 

DISCO 50 
'SOUND 50` 

45 WATT R.M.S. MONO DISCOTHEQUE AMPLIFIER 
Ideal for Disco Work. Output Power: 45 watts R.M.S. Frequency 
Response 3dB points 30Hz and 18KHz. Total Distortion: less than 
2% at rated output. Signal to noise ratio: better than 60dB. 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. 

Size: 19-, "x 10Z "x 8" (approx.) Amplifier £27.50 +f1.50 p. b p. 

BARCLAYCARD t 

DO NOT SEND 
YOUR CARD 

Just write your order giving thus * 
your credit card number Send stamped addressed envelope. 

Mail orders to Acton. Terms C.W.O. 
All enquires Stamped Addressed 
Envelope. Goods not despatched 
outside U.K. 

Leaflets available for all items listed 
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DISCO AMPLIFIER 
Reliant Mk IV Mono Amplifier, ideal for the small disco or house parties. 
Outputs 20 watts R.M.S. into 8 ohms (suitable for 15 ohms). 
Inputs *4 electrically mixed inputs. *3 individual mixing controls. 
*Separate bass and treble controls common to all 4 inputs. 
*Mixer employing F.E.T. (Field Effect Transistors) *Solid State circuitry. 
*Attractive styling. 

INPUT SENSITIVITIES 
-Input - 1.) Crystal mic. guitar or moving coil mic, 2 and 10mV. 
(Selector switch for desired sensitivity). 
-Inputs - 2), 3), 4). Medium output equipment - ceramic cartridge, tuner, 
tape recorder, organs, etc. - all 250mV sensitivity. AC Mains. 240V operation. 
Size approx: 121 "x 6 "x 31 ". 

£15.00 + 60p. post Ft pack. 

R C 
Radio and TV 
Components 
(Acton) Ltd. 

21 High Street, Acton, London W3 6NG 
323 Edgware Road, London W2 
Personal Edgware Road: 9a.m.- 5.30p.m. Half day Thurs. 
Shoppers Acton: 9.30a.m. -5p.m. Closed all day Wed. 



TRANSFORMERS 
SAFETY MAINS ISOLATING TRANSFORMERS 

Prr. 120/240 V Sec. 120.240 V Centre Tapped and Screened 
Ref. VA Weight Size cm. 
No. (Watts) lb oz 
07 20 I 7.0 x 6-0 x 6.0 
49 60 3 I 9.9 x 7.7 x 8-6 
50 100 5 9.9 a 8.9 a 8.6 
51 200 8 2.1 x 9.3 x IO-2 
52 250 13 I 2.1 x II-8 x 10-2 
53 350 15 4.0 x 10.8 x 11.8 
54 500 19 4.0 a 13.4 x I l -8 
55 750 29 7.2 x 14.0 x 14.0 
56 1000 38 7.2 x 16.6 x 14.0 
58 2000 60 21.6 a 153 x 181 

P&P 
L p 

2-55 38 
3-79 45 
4-17 45 
7-39 53 
9-45 73 

11.35 73 
13-30 91 
21-05 
27-20 
50.25 

AUTO TRANSFORMERS 
Ref. VA Weight Size cm. Auto Taps P & P 

No. ( Wotts) lb or L p 

113 20 I 0 5.8 x 5.1 x 4.5 0- 115 -210 -240 I.34 
64 75 2 4 7.4 x 6.7 x 6.1 0- 115.210 -240 2.64 

4 150 3 4 8.9 x 7.7 x 7-7 0 -115- 200 -220 -240 3.29 
66 300 6 4 9.9 x 9.6 x 8-6 .. 5.29 
67 500 12 8 12.1 x 11.2 x 10-2 8.02 
84 1000 19 8 14.0 x 13.4 x 14-3 .. .. 13.50 
93 1500 30 4 14.0 x 16.9 x 14-3 .. 17.50 
95 2000 32 0 17.2 x 16.6 x 14-O .. 25.35 
73 3000 40 0 21.6 x 13.4 x 18.1 3280 

CASED AUTO TRANSFORMERS 
115V mains lead input and U.S.A. 2 -pin outlets. 20VA C2.64 pp 38p 
500VA L9.50 pp 80p I000VA 015.92 via B.R.S. 

TRANSFORMERS 
PRIMARY 240250 VOLTS 12 AND OR 24 VOLT RANGE 

Ref. Amps. Weight Size cm. Secondary Windings P & P 

No. I2V 24V lb or L p 
111 0.5 0-25 8 4-8 x 2.9 x 3.5 O-12V at O-25A x2 1.34 23 
2131.001 I 4 6.1 x 5.8e 4-8 0.12V at 0.5Ax 2 1.58 30 

71 2 I 1 12 7.0 a 6.4 a 6.1 0.12V at IA x2 2.09 38 
18' 4 2 212 83e 7-7x 7.0 012V at2Ax2 2.60 38 
70 6 3 3 8 8.9 x 8.0 7.7 O-12V at 3A x 2 3.52 45 

108 8 4 S 8 9.9 x 8.9 x 8.6 0.12V at 4A x 2 3.96 45 
72 10 5 6 4 9.9 x 9.6 x 8-6 O-12V at 5A el 4.67 53 

116 12 6 612 9.9x10-2e 8.60.12V at5Ax2. 5.61 53 
17 16 8 81212-1e 9.9 x 10.2 0.12V at 8A x 2 6.62 60 

115 20 10 II 814.0e 9-6x II-80.12V at IOA x2 10.20 73 
187 30 IS IS 814-Ox 12.1 xII.80.12V at 15A x 21370 B5 
226 60 30 32 0 17.2 x 153 x 14.0 0.12V at 30A x2 2250 

30 
38 
45 
53 
67 
91 

Ref. Amps. Weight 
No. lb or 
112 0-5 I 4 6-1 

79 1-0 2 4 7-0 x 
3 2.0 3 4 89 x 

20 3-0 4 8 99 x 
21 4-0 6 4 99 x 
51 5.0 6 12 121 x 

117 6-0 8 0 12-1 x 
88 8 0 12 0 12 I x 
89 10-0 13 12 14 0 x 

Ref. 
No. 

02 
03 
04 
OS 
06 
07 
18 
19 

30 V OLT RANGE 
Size cm. Secondary Taps P & P 

L p 
5.8x 4.8 0- 12- 15- 20- 24-30V I-58 30 
6.7 x 6.1 ,. 2.18 38 
7.7 x 7-7 ,. 3.18 38 
83 x 8.6 ,. .. 4.12 45 
9.6 x 8.6 .. .. 4.67 53 
8.6 x 10.2 .. .. 5.83 53 
93 x 10-2 ,. 6 94 60 

1 1 -8 x 10.2 .. ,. 9.00 67 
10.2 x II-8 9.80 73 

50 VOLT RANGE 
Amps. Weight Size cm. Secondary Taps P & P 

lb oz E p 

0-5 112 7.0 x 6.4 e 6.1 0- 19- 25- 33.40 -50V 2.09 30 
1-0 2 12 83 x 7.4 x 7.0 ,. ., 3.08 38 
2.0 5 8 9.9 e 8.9 e 8.6 .. .. 4.26 45 
3.0 6 12 9.9 x 10-2 x 8.6 ,. ., 5.79 53 
4.0 10 0 I2.1 x 10.5 x 10.2 ., ,. 7.41 67 
6.0 12 0 14.0 e 10.2 x 11.8 ,. 11.00 67 
8.0 1 8 0 14.0 x 12.7 x 1 1 8 .. 13.40 85 

10.0 25 0 17.2 x 12.7 x 14.0 1760 
60 VOLT RANGE 

Ref. Amps. Weight Size cm. Secondary Tops P & P 

No. lb oz C p 
124 0.5 2 4 7.0 x 6.7 x 6 1 0.24- 30- 40 -48 -60 2.12 38 
126 1.0 3 4 8.9 x 7-7 x 7.7 .. 2.97 38 
127 2.0 6 4 9.9 x 9.6 x 8.6 .. ,. 540 45 
125 3.0 8 12 12.1 x 9.9 x 10.2 .. ,. 7.11 60 
123 4.0 13 12 I21 e 11.8 a 10.2 ., ., 9.20 67 
40 50 1200 14-0x10.2x11-8 ,. .. 1083 73 

120 6-0 IS 8 14.0 a 12.1 x 1 1 -8 1335 85 
121 8.0 25 00 14.0 x14.7 x 11 -8 .. ., 15.01 
122 10.0 25 0 17.2 e 12.7 x 14.0 ,. .. 1960 
189 12.0 79 00 17-2x14-0 x 14.0 2160 

MINIATURE TRANSFORMERS WITH SCREENS P & P 

Ref. MA. Weight Size cm VOLTS L 
238 200 2 2.8x26020 3 -0 -3 1.40 
212 IA IA 14 6-Ix5-8x4.8 0 -6 0 -6 117 

13 100 4 3-9x2-6x29 9 -0 -9 1 28 
235 330,330 4 4.8x2.903.5 0 -9,0 -9 1.42 
207 500,500 100 6- 1x5-4x4.8 0- 8- 9.0 -8 -9 2 23 
208 IA, IA 112 7-0x6-4x6-1 0- 8- 9.0 -8 -9 3 00 
236 200,200 4 413x29x3.5 0- 15.0 -15 130 
214 300,300 1 4 6.105.8x4.8 0- 20.0 -20 1.76 
221 700 (D.C.) I 8 7.0x6.106.1 20- 12- 0 -12 -20 I.98 
206 IA, IA 2 12 8.3x7.707.0 0.15- 20.0 -15 -20 3.78 
203 500.500 2 4 8.3x7.0x7-0 0- 15 -27, 0.15 -27 3.06 
204 IA, IA 3 4 8.907.7x7.7 0- 15 -27, 0.15 -27 3.27 

PLEASE ADD 8% FOR V.A.T. 
INCLUDING P. & P. 

IÓ 
30 
13 
19 
30 
38 
19 
30 
38 
38 
38 
38 

BARRIE electronics 
3,THE MINORIES, LONDON EC3N 1BJ 

TELEPHONE: 01 -488 3316/8 
NEAREST TUBE STATIONS ALDGATE & LIVERPOOL St 

Radio Operators. 
How to see more 

of your wife 
without losing 
sight of the sea. 

Join the 
Post Office 
Maritime Service. 
We have openings for 
Radio Operators at 
several of our 
coastal stations. 

The work 
is just as 
interesting, just 
as rewarding as aboard ship, 
but you get home to see your 
wife and family more often. You 
need a United Kingdom General 
or First Class Certificate in 
Radiocommunications, or an 

equivalent certificate issued by a 

Commonwealth Administration 
or the Irish Republic. 

Starting pay for a man of 
25 or over is £2,270, plus cost of 
living allowance with further 

D 
OO St 

annual 
increases 
after that. 
Though 
we're 

happy to 
take people 

from 19 up. 
In addition to your basic 

salary, you'll get an average 
allowance of £450 a year for 
shift duties and there are 
opportunities for overtime. 

Other benefits include a 

good pension scheme, sick pay 
and prospects of promotion to 
Senior Management. 

For more information, write 
to: ETE Maritime Radio Services 
Division (RC12), ET 17.1.1.2., 
Room 643, Union House, 
St. Martins -le- Grand, London, 
EC1A lAS. 

OO ffi Cia 
Telecommunications 
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erPfEVEA 
ß 4NDAiW AC DC BATTERYMAINS 

Cacette 
TAPE 

RECORDER 
PLAYER 

With remote 

control 

microphone. 

*SAVEE1512e/ 

FIRST 

CLASS 

MAKERS 

WE COULD 
CHARGE UPTO 

£26'97! 

° %Ref.£11ls 4 PO50p ETC. 

Due to price we cannot name' makers -but rest assured you're getting one 
of the BEST! Expensive "PIANO KEYBOARD" CONTROL PANEL 
(or latest MASTER SWITCH control) and AUTOMATIC LEVEL 
CONTROL. No fiddling with awkward tape and reels, just "slap -in" a 
cassette. Superb taping & reproduction! Takes 30, 60 or 90 minute standard 
cassette tapes. Beautiful tone from a whisper to a roar! Remote control 
microphone! Rapid rewind! Fast forward! Complete- record anywhere 
indoors or out! Runs on standard batteries AND 220/240v. A.C. mains. 
Separate jacks for remote- control microphone, etc. 9 }in. x 5in. x 2fin. approx. 
Designs can vary slightly. With carry handle. WRITTEN GUARANTEE 
and instructions. (Importers recommended selling price 42697!) OUR 
PRICE 611-85, post, etc., 50p.ft Send quickly, test on mail order 7 days 
approval front receipt of goods. Refund if not delighted. BONUS OFFER: 
Cassette tape, batteries and microphone stand 5Sp if required. ALSO 
Super de luxe model with VHF, AM:FM radio (recommended retail price 444!), 
only 422I5, carr. 50p (batteries and cassette tape 45p extra if required). 

CALLERS: ACCESS & BARCLAYCARDS ACCEPTED AT STORES. 

SAVEE21'561. 
FABULOUS BRAND NEW 

SOLID STATE AC /DC 
MAINS /BATTERY 

V.H.F. 
AM /FM RADIO 
cg3CASSETTETASPI APER 

ER 

C.TBWED 

IMPORTERS 
RECOMMENDED 

SELLING PRICE £44.511 

6I UNITE WIT 
14001s96 

QOR g2zok 
( 509 

Latest sensation in the world of sound! First class makers! abulous 
VHF AM /FM RADIO and CASSETTE TAPE RECORDER & PLAYER 
combined! Runs off standard batteries or Mains (simply plug n mains 
220/240v. A.C. line cord supplied) -NOW y ou can record & play back any- 
thing, anywhere! IMPORTERS RECOMMENDED SELLING PRICE 
444.511 WE OFFER AT ALMOST HALF PRICE! Fantastic specification: - Automatic recording level control! Monitor switch! Expensive 
calibrated "slider" volume and tone controls! *Latest 'MASTER SWITCH' fast forward, stop, play & rapid rewind control! Superb built -in Speaker! Takes standard 30, 60, or 90 minute Cassette capes, 
obtainable everywhere. Earphone & extension speaker sockets PLUS 
separate input /output DIN Jack socket! *Built -in swivel 7 section 
telescopic aerial (25" approx.). *Magnificent case (approx. 10ins. high 
in luxurious Black & Silver finish with "teak- finish" speaker grille. *Built -in carry handle. *Wonderful VHF AM FM Radio with instant 
switch-over waveband selection & pin -point station tuner. Superb clarity and 
tone. Amazing station selection home & abroad including local 
reception of city & regional stations in every part of the country (even 
those scheduled for the future) plus BBC National VHF. Also fabulous in 
Car! You could pay C£C's more for a Radio or Car Casette player ALONE! 
Yes, only 622.95 carr. etc. 50p, complete with remote control micro- 
phone, etc., Written Guarantee & simple instructions. BONUS 
OFFER: -Batteries, Cassette Tape, personal listening earpiece, and micro- 
phone stand, all for only 55p extra, if required. Send total 424 (to include 
Bonus, carr. etc.) and test on 7 days mail order approval from receipt of goods. 
REFUND IF NOT DELIGHTED. Or call at either Shopertunities store. 

Dept. WP /41, 164 UXBRIDGE RD. (facing Shepherds Bush Green), LONDON WI2 BAH. (Thurs. I, Fri. 7). Also at 37/39 HIGH 
HOLBORN (opposite Chancery Lane), LONDON, W.C.I. (Thurs. 
7 p.m.). BOTH OPEN MON. TO SAT. 9 A.M. TILL 6 P.M. SHOPERTUNITIES LTD. 

BENTLEY ACOUSTIC 
CORPORATION LTD. 
7a GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX 
All prices inclusive of V.A.T. Telephone 6743 

OB2 .40 613C8 .60 6L16 .65 128C7 .60 35Z60T .75 E88F 1.80 
OZl .47 6BE6 .86 6L19 1.00 12807 .40 43 1.00 E88CC 75 
IAS .46 6B116 .60 6LD20 .75 12BH7 .86 6086 86 E9200 .60 
1AOGT .60 68.16 .66 6N7OT .60 19837 .44 5005 60 E180F 1.00 
1470T .66 68Q74 .66 6Q70 .60 128Q7 66 600060 1.26 E182C01.26 
1830T .60 613057 1.00 6Q7OT .50 128R7 .75 60EH6 76 E1148 .63 
1H6GT .60 6BR8 1.60 6Q7(M) .66 14H7 .66 60L6OT .66 EA60 .67 
1L4 .28 6887 1.40 61570 .60 1487 .80 86A2 .60 5676 1.00 
INUIT .86 6BW6 .80 OR7M -76 1OAQ6 .60 0543 .80 BABC80.88 
1R6 .46 6BW7 .70 68A7 .44 1006 6.00 90AG 2.60 RACE .76 
184 .33 0BZ6 .49 08C70T .33 30D4 6.00 90C1 .76 5AF42 .75 
1U4 .60 604 85 6807 -44 20P2 .75 9000 840 BAF601 .76 
1U6 .76 606 .40 68117 .44 20L1 1.10 160133 .76 EB84 .66 
2D21 46 6C9 1.00 65J7 .55 20P3 .80 21680 .60 EB91 .20 
2OK6 .66 8CD60 1.26 68K70T.44 20P4 1.00 807 .60 EBC41 .76 
2X2 .80 6C084 .76 68Q7OT .46 20P6 1.80 4033X 6.00 EBC61 .36 
844 .60 OCHO 1.18 6V00 .17 S6AO0 .60 6702 1.00 EBF80 .39 
IDO .40 6CL6 .66 6VOGT .45 36L613 .60 6057 1.00 ICBM .48 
11Q4 .60 6CL8A .80 6X4 .40 26Y60 .70 6060 1.00 EBF69 .82 
3Q6GT .56 6C317 6X6GT .46 26246 .40 6067 1.00 BBL21 2.00 
384 40 00176 .76 7136 .76 25Z5 .80 7476 1.00 EC66 .70 
4f e6 .66 BCW4 1.00 7B7 70 25Z6O -70 9002 60 ECOO .70 6C0 .66 6DE7 .76 7H7 .76 28D7 1.00 9006 .80 ECOS .45 
6R4GY -80 6DT6A .76 7117 .80 8046 .06 AC/PEN 901 ECCS3 1.60 
6514G 40 6F.W6 .76 7Y4 .75 30015 .80 AC2/PEN/ ECC36 .95 
6V40 .60 eE5 1.00 7Z4 .80 30C17 .80 DD 1.00 ECC40 1.00 
6Y36T .45 OFl .7619D7 .66 SOCIO .80 ACOPEN .80 ECC81 .84 
5Z3 .73 6FOG .50 10C2 .66 30F6 .80 ACJTHI 61 ECM .38 
6240 .46 6F18 7010DE7 .76 30FL1 .67 ALSO 1.00 ECM .88 
6Z46T 46 6F14 .76I10F1 .75 3OFL2 .87 AT P4 .60 ECC84 '80 
6/SOL2 .80 OF18 .66 101,9 .66 SOPL12 .90 AZl .26 ECM .40 
648G 1.25 61,23 .80 10E18 .66 30FL13 .66 A241 .26 ECC06 86 
6AO7 .49 0E24 .85 10LD11 .70 30FL14 .78 111.63 2.00 ECC88 .44 
11A06 .27 6F26 1.00 10P13 .75 110L16 .76 01.33 1.60 ECC160 .66 
66136 .60 6F213 .87 1OP14 2.00 SOL17 .70 CY1C 1.00 EC0807180 
6A36 .86 6012 .60 12A6 1.00 30P4MR CY31 .60 E0F80 .34 
64E5 .40 606G 60 12AC6 .70 1.00 DAF91 .80 30F62 .88 
64E6 .60 6GH6A .76 12ADO .66 SOP12 .80 DAF96 .60 EOF66 .76 
646184 66 80116 .86 124E6 .66 80P19/ DF91 .80 ECF804 
gANO .70 6OU7 .76 12AT6 .40 30P4 .76 DF96 .50 2.85 
6AQ6 .45 6H6GT .26 194.116 .45 S0PL1 .86 DK40 .70 ECH21 2.00 
OARS 60 6.166T .45 MVO .50 SOPLOS .95 DK92 .70 ECH861.26 
6487 1.00 636 .80 12846 .45 SOPL141.10 DK93 .60 F.CH42 .70 
BATE .46 8J70 .80 12BE6 .60 8OPL16 .90 DL96 .56 1101381 .33 
OAU6 .30 BJUBA .75 12BH7 .60 SEAS .86 DM70 .60 ECHOS .44 
6AVO .45 6R7G .80 12E1 8.00 SODS 76 DM71 1.50 E0B84 .44 
OAWBA .96 61180 .46 1237OT .60 S6LOOT .76 DY87/6 .86 E0I.80 
6AX4 .76 6LI 6.00 12K6 1.00 86W4 .50 DY802 .86 E0152 .34 
81180 .80 OL60T .68 12K7GT .60 3523 .75 E80CC 2.20 EOL83 .70 
6840 .28 6L7 .60 12Q7OT 46 116246T .70 EBOF 1.40 ECLO4 .60 

ECL86 .80 ßZ41 .56 PCL84 .45 UC92 46 Transistors AF117 .21 I BYZ13 .80 
ECL80 .40 EZ60 .28 PCL86 .47 UCC64 .76 & Diodes AF121 .83 049 14 
EF22 1.60 EZ81 .29 PCL805 .66 UCF80 .70 1N4744 .16 AF124 -28 O470 -47 
EF40 .76 OY601 .70 PKN46 .80 UC11218.00 2N404 .20 AF126 49 0A47 11 
EF4I .70 0232 .60 PEN45DD UCH42 .76 2N966 .68 AF128 20 0A70 47 
EF42 .70 0288 1.26 80 UCH61 .40 2N1766 .66 AF180 .68 0A73 .17 
EF73 1.60 GZ34 .60 PEN46 .60 UCL82 .88 2N2147 .94 AF186 .81 0A79 10 
E780 .66 0337 1.00 PEN463DD UCL63 .56 2N2297 .26 BA115 26 0481 .10 
EF68 1.00 HABC80.80 8.00 LF41 .70 2N2360 .16 BA116 .20 0A86 29 
EF86 .84 HL23 .60 PENDD- UF42 .70 2008063 .80 BA129 d4 O490 .14 BM .80 HL23DD.76 4020 2.00 UF80 .36 2143121 E76 BA130 .11 OAR 10 
EPOS .67 HI,41DD 88 PL33 50 UF86 .44 2N8703 21 HA163 17 OA96 .10 
EF91 .87 H1.42DD 62 PL36 .80 UF86 1.00 2N3709 22 BC107 14 OA200 10 BM .50 HN8091.60 PL81 .50 UF89 .40 A.1119 17 BC108 14 OA202 11 
EF97 80 RYES 1.00 PL81A .65 UL4I .75 AA120 .17 BC109 11 0C44 11 
EFOS .80 HVR2A1.00 P1.83 37 UI.84 .42 44129 '17 BC113 28 0C46 .16 
EF163 .80 ET2 .76 1.L03 .45 UM80 .44 44213 .20 BC116 .17 0C46 .17 
EP184 .85 ET41 1.00 PL84 .40 U741 .45 AC107 17 BC116 .28 0070 .14 
EF804 1E6 KT44 1.00 PL604/600 UY86 .86 AC113 28 BC118 .86 0071 dt 
51490 .66 KT66 8.60 76 U10 1.00 AC126 14 BCY10 60 OC72 .16 
EL32 60 KT61 2.00 PL505 1.46 1I12/141.00 AC127 d9 BCY12 66 OC74 .26 
EL34 .68 ETW61150 PL608 .90 U19 2.50 AC128 .88 BCY33 82 OC76 -19 
EL36 2.60 KTW02180 PL609 1.46 U26 .85 AC132 .22 BCY34 .26 007 

6 
27 

E187 8.60 KTW63150 PL802 .96 U26 .68 AC164 ß8 BCY38 86 0077 .30 
EL41 .90 MHLD6 21 PY33/3 .50 U33 1.50 AC166 .22 BCY39 .28 0078 17 
RUH .60 M8162 1.00 PY61 .86 U35 1.50 AC167 .28 BCZ11 .48 0078D 17 
EL88 .66 P61 .50 PY82 .85 U81 .80 AC166 .28 81,158 .20 0081 16 
BIM .81 PASCO() .88 PY83 .38 0191 -76 AC166 .28 BF159 .28 OC81D 16 
EL86 .44 PC86 .80 PY88 .40 U261 .00 AC168 42 BF168 22 0082 .18 
ELMS .38 PC88 .60 PY600 .96 U301 116 AC176 .61 BF173 .48 0089D 16 
EL91 .50 PC96 .80 PY600A .95 U403 .76 AC177 ß1 BFI80 .88 0083 26 
EL360 1 20 PC97 .88 PY800 .40 U404 55 ACY17 .28 BF181 44 0084 .6e 
EL506 .90 PC900 .48 PY801 .40 U801 .86 ACY18 28 8F185 .44 00128 d6 
ELI.801.26 PCC84 .40 PZ30 .48 U4020 .60 ACY19 .21 BF104 17 00139 .66 
511100 .45 FCC86 .44 QQV08/10 VP28 .76 ACY20 BO BFY60 26 00169 .26 
E1601 .65 PCC88 .60 1.76 VU111 -.80 ACY21 .21 BFY61 81 OC172 39 
EMeS .66 PCC89 .50 Q976/201'00 VU120 1.00 ACY22 .17 BFY62 88 OC200 24 
EM84 .40 PCC189 .67 Q896/101'00 VU120A ACY28 .20 BY100 'g0 OC201 .46 
E31815 1.00 PCF80 40 QV04/71 00 1.00 AD140 .w BY114 20 

00202 
47 

EM87 .70 PCF82 86 B19 .80 Ví7133 .80 ÁD149 66 BY126 17 OC208 -88 
EMM803 62 PCF84 .59 TH233 1.00 W107 100 AD1g1 BY127 ß0 0C204 .33 
EY61 .40 POF86 .80 TP26201 00 W729 1.00 AD362 60 HY210 .88 0C206 47 
117131 .40 PCF200 .75 UABC80.40 X66 186 AFI14 BB BYZ11 .28 
ETU .64 PCF801 .60 1141,42 .60 X101 2.00 AF115 .17 BYZ12 28 
EY84 .70 PCF802 .60 UBC41 .80 Z769 S00 
EY07/0 .33 PCF806 .50 UBCe1 .45 
E268 .40 FCH200 .80 UBF80 .40 
EY91 68 PCL82 .88 UBF89 .40 
EZ40 .60 PCL83 .60 UBL21 .77 

MATCHED TRANSISTOR SETS:- 
LP16 (AC113. AC154. AC157. 4A120) '680 
per pack. 1 -OCO1D A 2 -OC81, 47p. 
1 -0444 4 2 -0043, 47p. 1- OC82D. e 
2-0082 .58p. Set of 3 -OC83 723. 

VALVES ALSO REQUIRED FOR CASH. LOOSE OR BOXED. HUT MUST BE NEW. OFFICES 
MADE BY RETURN. 
All goods are unused and subject to the standard 90 day guarantee. Cash or cheque with order only. 
Despatch charges:- Orders below 65, add lop total to cover up to three items. each additional item 
3p extra. Orders between LS and 610 add 26p total. Orden over410 are post free. Same day despatch. 
Any parcel insured against damage in transit for only 3p per parcel extra. Terms of business free 
on request. Many others in stock too numerous to mention. 
Please enclose B.A.E. for reply to any correspondence. 
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At three ild'ilefice a plot 

you gotta pick a 

packet, or two 1 

Around 178o Sarah Oliver 
kept the colourful Bay Horse Inn 
in North Shields - the haunt of 
sailors, labourers, thieves and 
gentlemen who settled to her 
much -loved brew, said by many 
to 'preserve the wind'. 

Times change, but good things 
don't. 

Now from the same building 
on Horse Ferry Landing, Geordie 
Home Brews bring you all the 
natural, wholesome ingredients 
you need to brew a strong, 
natural beer like the one Sarah 
Oliver served. And still at a 

ridiculous i ;:1 per pint! 

Sarah 

Oliver's 

Home Brew 
BY GEORDIE HOME BREWS 

from your usual Geordie Stockist 
Enquiries to: VIKING BREWS LTD. 

CLIVE STREET NORTH SHIELDS 

SPEAKERS 

WILMSLOW 
AUDIO 

THE Firm for speakers ! 

Baker Group 25 3, 8 or 15 ohm ET. 75 
Baker Group 35 3, 8 or 15 ohm 111. SO 

Baker Group 50/12 8 or 15 ohm E12-S0 
Baker Deluxe 12" dlcone 11075 
Baker Major ES. 50 
Baker Regent E77S 
Baker Superb 114.50 
Baker Auditorium 12 412 50 

Celestlon MH1000 horn E10.9S 
Celestlon PST8 for Unilex /2.55 
Celestlon G12M 8 or 15 ohm E12 00 
Celestlon G12H 8 or 15 ohm E15.00 
Celestlon GI5C 8 or 15 ohm E24.00 
Celestlon G18C 8 or 15 ohm L33.00 
Coral 6/"d/cone roll surr. 8 ohm /2.50 
Coral 8 "d /cone roll surr, 8 ohm E325 
EM 13x83,8or15 ohm 1225 
EM 13 x 8 150 d/c 3, 8 or 15 ohm E2 50 
EM 13 x 84501 /tw 3, 8 or 15 ohm /3.75 
EM 13 x 8 type 3508 or 15 ohm /11. 25 
EM 13 x 8 20 watt base /11.110 

EM 6i "938504 or ohm 13-00 
EM 5" 98132CP 8 ohm 42.50 
EM 8 e 5 d /cone, roll surr 10 watt E2S0 
EM 21 " tweeter 97492AT 65 
Eagle DT33 30 watt tweeter L5.45 
Eagle HT15 horn tweeter L3.80 
Eagle CT5 cone tweeter E175 
Eagle CT10 tweeter 8 or 16 ohm E2 55 
Eagle MHT10 horn tweeter E3.00 
Eagle crossover CN23, CN28, CN216 Et50 
Eagle FRO E530 
Eagle FR65 ES35 
Eagle FR8 110-8S 
Elac 9 x 5, 59RM109 15 ohm, 

59RM114 8 ohm E2.80 
Elac 6h" 6RM171 d/c roll surr. E3.50 
Elac 61" 6RM220 dlcone 12.65 
Elac 4" tweeter TW4 11.21 
Elac 10" d /cone 10RM239 8 ohm /2-6S 
Elac 8" 8CS175 3 ohm E2.S0 
Fane Pop 15 watt 12" 1400 
Fane Pop 2512 25 watt 12" 16.95 
Fane Pop 40 watt 10" Et-SO 
Fane Pop 50 watt 12" E11.00 
Fane Pop 5512" 60 watt E12-50 
Fane Pop 60 watt 15" /1300 
Fane Pop 100 watt 18" /22.S0 
Fane Crescendo 12A 100 watt 12" E29.00 
Fane Crescendo 12B bass E20-00 
Fane Crescendo 15" 100 watt 134.00 
Fane Crescendo 18" 150 watt 149.SO 
Fane 801T 8" d/c roll Burr. ET-00 
Fane 8071 8" d/c roll surr. 13.85 
Fane 8081 8" d/c £2 75 
Fane 701 twin ribbon horn 135.00 
Fane 910 horn E12- 75 
Fane 920 horn 133.00 

Goodmana OP 8 or 15 ohm 
Goodmana 10P 8 or 15 ohm 
Goodmans 12P 8 or 15 ohm 
Goodmana 12P -D 8 or 15 ohm 
Goodmans 12P -G 8 or 15 ohm 
Goodmana Audiomax 12AX 100 watt 
Goodman. Audlomax 15AX 
Goodmana 15P 8 or 15 ohm 
Goodman. 18P 8 or 15 ohm 
Goodmana Midax 750 
Goodman. Axent 100 tweeter 
Goodmans Audiom 100 12" 
Goodmana Axiom 401 12" 
Goodman. Twlnaxlom 8 
Goodman. Twlnaxlom 10 
Kef T27 
Kef 115 
Kef 8110 
Kef B200 
Kef B139 
Kef ONO 
Kef DN12 
Kef DN13 
STC4001 G super tweeter 
Richard Allan CGOT 8 "d /c r/surr. 
Wharfedale Super 1ORSIDD 
21"64 ohm, 70mm 80 ohm, 70mm 8 ohm 
21" 75 ohm 
7 "x4 "3 or b ohm 
8 "x5" 3 or 8 ohm 
10 "x6" 3, 8 or 15 ohm 

SPEAKER KITS 
Baker Major Module 
Fane Mode One 
Goodman. DIN 20 
Helme XLK 25 
Helme XLK 30 
Helme XLK 50 
Kef it 2 
Kefft 3 
Richard Allan Twlnklt 
Richard Allan Triple 8 
Richard Allan Triple 
Richard Allen Super Triple 
Wharfedale Linton 2 kit 
Wharfedale Glendale 3 kit 
Wharfedale Dovedale 3 kit 

ES-00 
ES30 

E12.9S 
LIS .75 
E1S7S 
137.50 
140.00 
L21-00 
E36 00 
E1600 
E725 

E12 00 
E17.25 
4125 
E 9.00 
ES.2S 
Ell 00 
E7.2 5 

E625 
E14ß5 
E2.00 
E I9S 
/330 
ES19 
E6.35 
E910 

.0S 

.SO 
E1.40 
E1.S0 
E2.30 

each E10.75 
each /9.90 
each £0.75 
pair £2200 
palr £14495 
pair E35.9S 

each £24.75 
inch £35.75 

each ESOS 
each 113.75 
each /19.95 
each 123.75 
pair 119.25 
pair 134.50 
pair 152.50 

PA /DISCO AMPLIFIERS 
(cary. and Ins. £1) 
Baker Melon 100 watt 1411 75 
Linear 30/40 130'00 
Linear 40/80 135.00 
Linear 80/100 L55 dS 
Linear 100 watt slave /44.00 

Eagle PA range In stock -ask for catalogue. 

Free with speaker orders over £7- 
"Hi-Fi Loudspeaker Enclosures" book. All units guaranteed new and 
perfect. Prompt despatch. Carriage and packing : speakers 38p each, 
speaker kits 75p each (£1.50 pair) tweeters and crossovers 20p. 

ALL PRICES QUOTED INCLUDE VAT. 
WILMSLOW AUDIO (Dept. PW) 

Loudspeakers: Swan Works, Bank Square,Wilmslow, Cheshire. SK9 1HF 
Discount Radio, PA, Hi -Fi: 10 Swan St. Wilmslow 
Send stamp for free hooklet "Choosing a Speaker" 

Cassettes 
The 
best 
buy! 

Agfa Low Noise Cassettes 
C60 AT LESS THAN C90 

1 

37p, 
50p 

S 

Et 40 
E24t 

10 
13.30 
£4.05 

HALF PRICE! C120 63p E3.10 1540 

1 5 10 
AGFA HIGHDYNAMIC C60+6 S0p 12.40 11.70 

SUPER C90+6 
C120 

68p 
99p 

E33S 
E140 

E5W 
19.00 

AGFA STEREO -CHROM 1 

asp 
5 10 

£4.20 £0.30 
CHROMIUM DIOXIDE cáó 11 .05 £5.35 E1040 

SAME DAY DESPATCH. P. & P. 15p par order 

WILMSLOW AUDIO 
(DEPT. PW) 

10 SWAN STREET, WILMSLOW, 
CHESHIRE, SK9 1HF 

Cut -price prerecorded cassettes--send stamp for list 
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RA TV SERVICING 

.-:! AlvD . -----_. 
;:1I0 ANI: úlU kV _.1S10: 
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RADIO AN 
--CING ; ISI. : TELEVISION -----_ -`YICINC -3i;RVICINi 

_ SERVICING 

Essential data for over 1500 
popular models 
With this vast 6- volume library at your fingertips you 
have all the necessary servicing data you need covering 
almost every popular model from 1968 to the very latest 
on the market today. And not only radio a ld TV but 
stereograms, record players and tape reccrders too. 
Much of the earlier information on this eqiipment is 
quite unobtainable elsewhere and Radio & Tt' Servicing 
is now the only available source of technical data. The 
1974 edition. now ready, brings the library right up -to- 
date with abstracts from manufacturers' service 
bulletins issued during the past year. Radio & TV 
Servicing is the only work of its kind -a money- spinner 
that no service engineer should be without. 

Purnell Book Services Ltd. 

Rag London 958963, 

49 Poland St., London W1 



Volume library 'G014 is now ready 
Speedier, more efficient servicing 
means increased turnover ... 
This library is a gold -mine of technical 
information. Six hard -bound volumes 
giving vital data on more than 1500 
models of Television (colour and mono), 
Radios, Car Radios, Stereograms, Record 
Players and Tape Recorders. More than 
4000 pages clearly display thousands of 
circuits, printed panel diagrams, compo- 
nent layout diagrams, waveform graphs, 
block diagrams, etc. Over 800 pages, 
devoted entirely to Colour TV, include 
installation instructions, new term expla- 
nations, purity adjustments, colour 
balance, static convergence and a wealth 
of invaluable information. Here, in fact, is 
all the data you need for efficient and 
speedy repair work. 
Your Guarantee 
Sending for these valuable books, even 
though you also enclose your remittance, 
commits you to nothing. Unless.you are 
absolutely satisfied you are perfectly free 
to return the set and if you do so within 
10 days of receipt your money will be 
refunded in full and without question. 

How to get your 6- volume set 
Detach the Order Form below and send 
it, with the appropriate remittance to: 

Purnell Book Services Ltd., 
Box 20, Abingdon, Oxon, OX14 4HE 

The 
Only work 
of its kind 
anywhere. 

Makes of Colour TV include: 
Alba, Baird, Bang and Olufsen, B.R.C., Bush, Decca,Dynatron, Ekco, Ferguson, 

Ferranti, G.E.C., Invicta, H.M.V., Marconiphone, I.T.T. /K.B., Masteradio, 
Murphy, Philips, Pye, Sobell, Stella, Ultra, Hitachi, Thorn Consumer Elec- 

tronics, Korting, R.G.D., Sony, Telefunken. 

All these makes of Mono TV, Radios, Car Radios, 
Stereograms, Record Players, Tape Recorders: 
Aiwa, Alba, Baird, Bang and Olufsen, Beogram, Beolit, Blaupunkt, B.R.C., - 

Bush, Cossor, Crown, Dansette, Decca, Defiant, Dulci, Dynatron, Eddystone, 
Ekco, Elizabethan, Ferguson, Ferranti, Fidelity, G.E.C., Grundig, Hacker, 

Halcyon, H.M.V., Hitachi, Invicta, I.T.T. /K.B., JugoElektra, Klinger, Loewe 
Opta, Marconiphone, Masteradio, Monogram, Murphy, National, Nivico, 
Perdio, Peto Scott, Philco, Philips, Portadyne, Pye, Radiomobile, Radionette, 
R.G.D., Roberts' Radio, Robux, Sanyo, Sharp Sobel!, Sony, Standard, S,T.C., 

Stella, Stereosound, Telefunken, Teletron, Ultra, Unitra, Van Der Molen, World 
Radio, Thorn Consumer Electronics, Elpico, Rigond9 (USSR), Waltham. 

Plus such developments as: 
Stereo Multiplex Transmission - Phase Locked Loop Stereo Decoding - 
Dynamic Noise Limiting - Adoption of Integrated Circuits in Receiver Design 
- Thyristor Power Supplies - Silicon Controlled Switch Timebases - Sony 
Trinitron Systems - Modifications to Circuiiry and Fault- Finding Tips. 

rTo: Purnell Book Services, P.O. Box 20, Abingdon, Oxon OX144HE 

Please send me the 6- volume set of RADIO & TV SERVICING for which 

I enclose cheque/P.O. No. crossed and made 

payable to Purnell Book Services Ltd. 

II for the full cash price of £29.00 E tick 

for £6.40 deposit to be followed by 6 successive 
appropriate . monthly payments of £4.00 (total £30.40) box 

I understand that unless I am entirely satisfied I may return the volumes 
in good condition within 10 days and my money will be refunded in full. 

BLOCK LETTERS PLEASE 

111 

III 

F¿r 

SP 

Name 

Address 

TRADE APPLICATION (To be accompanied by Trade Order) 

Please supply _6- volume set(s) of RADIO & TV SERVICING at 

£29.00 per set. (Credit 30 days) 

Name 

BLOCK LETTERS PLEASE 

Company 

Signature 

IMPORTANT: Individual volumes are available on application. 

P /ease return entire form. Available U.K. only 049 
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TWO NEW ADDITION 
POP 20T 10" 
20 Watt 
Impedance 
8 ohms or 
15 ohms 
Gauss 14,000 
Voice Coil 
Diam. I" 
Fitted 
Tweeter Cone 
Range 
50- 15,000 Hz 

`3s50 Rec. Retail Price inc. VAT 

BRIEF DETAILS OF 'POP' RANGE 
NOW AVAILABLE IN 8 ohms or 15 
ohms 

Rec. Retail 

POP `15' 12" 15 Watt £6.30 
I" Voice Coil inc. VAT 

POP '25T' 12" 25 Watt £8.95 
I" Voice Coil inc. VAT 

POP `50' 12" 50 Watt £12.95 
2" Voice Coil inc. VAT 

POP `60' 15" 60 Watt £16.95 
2" Voice Coil inc. VAT 

POP `100' 18" 100 Watt L31.00 
3" Voice Coil inc. VAT 

Distributors to Wholesale and Retail Traders 
Manufacturers enquiries to -FANE ACOUS 

S TO FANE `POP' RAN 
Also for those who can 

afford the very best 
For Instrument Reproduction 

Two Super Sensitive Models 

CRESCENDO '12' B 
Ideal for Lead Guitar etc. 

12" 75 Watt 2" Pole Diam. Gauss 20,000 

CRESCENDO '15' 
General Purpose 

IS" 100 Watt 2" Pole Diem. Gauss 20,000 )\ 
Rec. \\ /// Rec. 
Retail Retail 
Price Price 
CRESCENDO '12' B CRESCENDO '15' 

£39.95 £46.59 
There is also a 12" Crescendo 
Speaker for General Purpose 
Public Address, and a 12" and IS" 
for Bass Guitar etc. 
Please send S.A.E. for leaflet on HORN 
UNITS & 'POP' or 'CRESCENDO' Range 
Speakers 

-LINEAR PRODUCTS LTD., ELECTRON 
TICS LTD., 286 BRADFORD ROAD, BAT 

Prices shown correct at Sept 2, 1974 

GE LOUDSPEAKERS 
POP 55 12" 
60 Watt 

3 
Impedance 
8 -15 ohms 
Gauss 15,000 
Voice Coil 
Diam. 2" 
Range 50 -9,000 Hz 
AN ALL PURPOSE 
UNIT OF HIGH 
SENSITIVITY 
Rec. Retail Price 
inc. VAT 

£15'99 
HIGH FREQUENCY 

HORN UNITS 
MODEL 910, 
Rating 50 
watts with 
recommended 
filter 

£15.95 inc. 
MODEL 920 Mk II (as illust) 
SIGNIFICANTLY 
INCREASED SENSITIVITY. 
UNCHANGED PRICE. Rating with 
recommended filter 

£39,95 inc. 
100 watts 3 VAT 
Filters for either model available if required 

WORKS, ARMLEY, LEEDS. 
LEY, YORKS 

THE NEW NELSON -JONES FM TUNER 
msw AIM rsnr 

L 

PUSH- BUTTON VARICAP DIODE 
TUNING (6 Position) 

(`WW' JUNE '73) 
Exclusive Designer Approved Kits 

What are the important features to look for in an FM tuner kit? Naturally it must have an attractive appearance when built, but it must also embody the latest and best in circuit design such as:- 
MOSFET front end for excellent cross modulation performance and low noise. 
3 GANG tuning for high selectivity. 
VARICAP tuning diodes in back to back configuration for low distortion. 
CERAMIC filters for defined IF response. 
INTEGRATED circuit IF amplifiers for reliability and excellent limiting /AM rejection. 

PHASE LOCKED Stereo decoder with Stereo mute, see below LED fine tuning indicators. 
PUSH BUTTON tuning (with AFC disable) over the FM band (88 -104) IC STABILISED and S/C protected power supply. CABINET double veneered against warp, 

The Nelson -Jones Tuner has all of these features and many more, and more importan ly the design is fully proven not just with a few prototypes but with many thousands of working tuners spread across the world. r 

11 Typ. Specn: 20 dB quieting 0.750V. Image rejection -70dB.I.F. Rejection -85 dB. 

Basic tuner module prices start as low as £1231, with complete kits starting at £295 (mono) + P.P. 65p, and of course all components are available separately. 
Our low cost alignment service is available to customers without access to a signal generator. 
Please send large SAE for our latest price lists which details all of the many options and special low prices for complete kits. All our other products remain available. 
PORTUS AND HAYWOOD PHASE LOCKED DECODER (W.W. Sept. '70). Still the lowest distortion P.L. decoder available. THD typically 0-05% (at Nelson -Jones Tuner 0/P level)! 
Supplied complete with Red LED. 
Price £7.02 when bought with a complete N -J tuner kit or £8.29 if bought separately (P.P. 21p). 
PLEASE NOTE. Existing tuners are readily convertible and kits /parts are available for this purpose. 
TEXAN AMPLIFIER. We have designed the tuner case and metalwork to match the Texan amplifier (see photograph). Complete designer approved Texan kits are available at £30.78 plus P.P. 65p including Teak Sleeve. 

NEW LOW COST STEREO TUNER Available as basic or complete kits 
Basic stereo tuner £15 post free. 
Basic mono tuner £12 post free. 
6 position push button units with 
integral pots £2.92. 

TYP. SPECIFICATION 
2AVfor 30d8 S/N 
Image rejection 40dB Complete mono kit £24.19 
IF rejection 65dB VAT at 8% is included in all prices P. & P. 65p 

INTEGREX LIMITED, P.O. Box 45, Derby, DE1 1TW Phone Swadlincote (028387) 5432 Telex 377106 

No alignment required. Mullard LP1186 front end module used with Ceramic IF and IC amplifier. 
Push button tuning (6 position) with Interstation Mute, restricted range AFC, single LED tuning indicator, phase locked IC decoder, and complete metalwork and veneered cabinet. Complete with IC regulated PSU and full assembly instructions. (Mechanically ideet c l to 
N -J Tuner.) Access PRICE Complete stereo kit £2842 
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LIT TO3ûG7_L electronics 
Dept 1. 

56. Forns Green Road. London. N10 MN 

Telephone 01 883 3705 

pEl-IE C 
T 

O 
Monsanto litronix 

Caneton Overf low / Cathode (I) 
Red MAN 71 MAN 74 MAN 73 

Crue MAN 52 MAN 54 MAN 53 

*New MAN 82 MAN 84 MAN 83 

L/H n/M 
Dec. Pt. D.c. Pt. 

OMR PRICE22.54 

709 (B pin dip) 33 

709 (70-991 391p 

709 (14 pin dipl 543p 

710 1 8 pin dip/ 543p 

710 (70-99) 394p 

710 (14 pin dip) 384p 
TAA263 807 

711 (10-99) 443p 
MC1303L El .851 066300 £1.76 

711 (14 pin dip) 38p 
MC 1306P 54p TAA310 E1 .74: 

723 (10-99) 94p 

72 
MC1310 E245 TAA320 97p 

'1 (I/pindip) 64p 
TAA350 £2.51 

741 ( 8 pin dip) Ilp TAA370 E5.05 
741 (10-99) 444p MC 1312 £2.42 

741 (14 pin dip) 423p MC 1314 E4.05 766550 807 

747 (14 pin dip) 90p MC 1315 85.37 TAA570 £1.62 

748 1 8 pin dip) 413p 
TAA700 0.56 
TAD100 £1.53 

748 (10-99) 44p MC1730P 86}p TBA131 BBp 
748 (14 pin clip) 423p MC1339P E1.261 086500 E2.85 

MC1350 8149 T6A520 £2.66 
MC1351 E1.013 TM530 L1.94 

AY- 1 -0212 E5.99 MC1352 E1.08 TBA540 E1.96 
AY- 5 - 1224 f4.59 MC1357 El .56 TM560C E2.92 
AV- 5 - 3507 £7.45 MC 1358 £ 1.65 TM625A E1 .03 

AY- 5 - 3510 £6.92 MC 1375 41.38 TM6256 El .03 

MC1456CG E1.713 11A625C £1.03 
MC14511CP1 E2.37 180651 f1.62 

£3.87 AK1468G E2.47 TM800 
MC1495 8.5.54 TM8105 

p MC 1496G 11.46 TMBI0A5 
E1.53 MC3302 [1.30 0110820 

E1.62 MC3401 75}p TCA940 

£1.61 
TDA1200 

E1.61 MfC40008 40p 
TDAI405 

MFC4060A 
.., 

1' 
11 TDA1412 

AVC6030A 81}p 
TDA1415 
LAN 2111A 

MfC6040 E1.08 219402E 
214414 

L /NEAR 

DL 707 
higt. character 

14 pin CIL 

DL 701 

Common Anode 
Red Only 

DL 747 

5.6" high character 
L.M. Dec Pt. 

DL746 
( ! I) 

Cannon Anode 
Red Only 

2I.4f9 22e45 

414377 £2.91 51414 E1.723 
LM380 £1.08 51415 £2.24: 
LM181 £2.261, 91440 E2.84 

L84362 8.2.193 SN75491 £1.43 

1.143900 73p 5N75492 II .63 

1111,6001.12 

CA3046 
CA3065 
CA3075 
CA3aB1 
CA3082 

1005T1 
L036T1 

103771 
L129 
1130 
L131 

E1.45 
E1.45 
E1.45 
E1.39 
E1.39 
£1.39 

174301 (10-991 59p 

1.44301 (8 pin dip) 52p 

LM307 (10 -99) 59p 

1A007 (8 pin dip) 52p 

1M30814(10 -99( £1.263 
144308 )$ pin dip) 97p 

1.743091( E2.á6 

LA 039 

1M371 
LM372 
LM373 

£3.68} 
£2.D4 
[2.43 
£3.04 

MM5314 7.76 
605316 £16.17 

MVR5V £1.62 
MVR)2V £1.62 
MVII15V £ 1.62 

NE540 
NE555 
805513 
NE560a 
NE581B 
NE582B 
NE565 
NE588 
NE567 

L1.293 
115p 

£1.62 
£3.45 
£3.45 
£3,45 
£2-39 
£1.75 
L239 

L/CNT EM/mC DIODES 

Free nap -on Plastic ..miner 

10 RED 

10 GREEN 
10 YELLOW 
10 WHITE 
10 ORANGE 

/0 RED 

0.125" die 

í/L204 t/se 

Our Special 

Usual Pack 

price Price 

23.0 f 7.l9 w, 
1'3. IO of 2.50 

Rock io stock gain! 

0.2 " //e 

MIEDOSO she 

Our 

Usual 

Price 

Special 

Pack 

Priai 

.Lo 2.!9 
lJ!4 
fDO! 

rE4.10 54.39 

70 SERIES 77I 
Is. . GRADE BRANDED PRODUCTS 

HC244R 
The Stabilized Power supply 

for which &more 01woys ..coeds supply 

switched 3, 6, 73 6 9 volts w l0 400 n.6 

Robaity muonol switch, Neon Mains Indicator. on/an switch, Oft 

Muni -Ploy outgo' Plug odopa, Metol case, Rubber Peel 

£4.89 p 16p 

lead 

7400 
7401 
7402 
7403 
7404 
7408 
7409 
7410 
7413 
7420 
7430 
7441 

179 

17p 

17p 

17p 

17p 

25p 
77p 
17p 

29p 
17p 

17p 

9Lp 

7442 
7445 
7447 
7447A 
7448 
7470 
7473 
7474 
7475 
7476 
7486 
7489 

90p 
1.20 
1.15 
1.76 
1.47 

32p 
33p 
40p 
62p 
42p 
35p 

4.65 

7490 68p 
7491 1.10 
7492 80p 
7493 70p 
74100 2.32 
74121 50p 
74122 85p 
74141 1.07 
74154 1.76 
74192 2.11 
74193 2.45 
74196 1.70 

fie Me STEREO TUNERS SIEMENS LCD's 

EI.07 

E1.07 
74p 

E1.94 
E2.10 

97p 
97p 
97p 

1.56 
1.94 
1.293 

New Mint F.M. Tuner 
12 volt wpply 

£6.76 
Machlrg Stereo Decoder 

44.86 

_l r r r r l 

1.1311,0 CRYSTAL DISPLAY complete w sh 

«ket end remo. able reflective backing, 
Ref ÁN41328 13mm character height. Con 

be directly driven by National Samiconducton 
Alarm Clock chip MM5316. 

OUR PRICE east 
24 TOUR DESPATCH NOW IN OPERATION 

AT 
LAST 

96e con noue supply the complete set of I.C. for 

the Poll Logic version of th. CBS SO Datada. 
The MC1312; MC13148. MC1315. Under CBS 

Iicencing arrangements these tan only be sold 

as a kit inclusive of op«iated componanM. 
Please ask for free prie. liar. 

SI'I:C:IAI. 01=I=1:I15 
Left Mad Decimal Point 

All Canon Anode, 
Chant.., Height 0.3' 

4 for .£5.99 
5 for £745 
6 for £1193 

RED 1 Led 7 ) 

GREEN 1 Led 18 ) 

YELLOW Led 21 1 

371/2 DECADE D/0 /TAL VOLTMETER INTEGRATED CIRCUIT 

PHOTO- DARLINGTON 

2N5777 
Viceo. Vcbo 25v, Veho Bv 

Vice., Vcbo 25, VERO 8v 

hf. 2500; Ic 250 etA 

M/N/TRON 
Fil ciment Indicator.. I6 9.- DI L I0, 
Character Height. 
0-9 Digit Ref 30151 

1 Oo.r6ow/Polarity to 30)5G 

NEW PRICE £í.2s 

T.. store-of- the -ors MOS 151 chip contains 
oll the logic rrecepary for a 3: decode, duel 
slope integrating, automatic polarity detecting 
DVM Supplied with In data and circuit 
booklet. AY- 5-3507 

OUR PR CE ORLY XIeH 
boni let. tla.e 20p1 

Mullard 
Me O 

- o al, A 

I 

1.P1186 Diode - toned Front End 

011185 F M. I. F. Amplifier 
LP1400 Sun. Muhip).. Decade. 

4 

This trio make one of the most fabulous F. M ornen 

of all tune. Typical charcal .potation 504. 

£4.65 
85.38 
£4.86 

`TAT j`T(/JIJ (rl, l; O OYAT RNVOICFSUONO EOUEST 
DUCT 2/27 

ü P&P On UK Ortler., mtn 1SP 
CALLERS WELCOME 
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The largest selection 
EX COMPUTER BOARDS 
Packed with transistors, diodes, capacitors 
and resistors- COMPONENT VALUE 61.60. 
3 for ONLY 66p + p A p 30p 

IPEOIAL One as above PLUS Power Tran- 
slators ONLY 669 each + p & p 15p 

PAXOLINE BOARD>i 7f x 9" approx. 
4 for 80p ± p & p 20p. 

FIBRE -GLASS PRINTED 
CIRCUIT BOARDS 
164 x 4" approx. 2 for 56p 

DECON -DALO 33PC Marker 
Etch resistant printed circuit marker pen 
999 each 

VEROBOAROS 
Packs containing approx., 50eq. ins. various 
sixes, all .1 metric 660 

REPANCO CHOKES & COILS 
RF Chokes 
CHI. 2.6mH 299 CH2. 6 0mH 80p 
CHI. 7.5m11 81p CH4. 10mH 339 

CHI. 16mH 289 
COILS 
DRX1 Crystal set ilp DRR2 Dual range 46p 

COIL FORMERS & CORES 
NORMAN 9° Cores & Formers Sp 
1" Cores & Formers 10p 

SWITCHES 
IIP /DT Toggle 38p SP /ST Toggle 609 

FUSES 
if" and 20mm. 100mA, 200mA, 250mA, 
500mA, lA, 1.5A, 2A 
QUICK -BLOW 6p ea. 

EARPHONES 
Crystal 2.6mm plug 42p 
Crystal 3.5mm plug 49p 
8 ohms 2.5mm plug 22p 
8 ohms 3.15mm plug 229 

DYNAMIC MICROPHONES 
111223. 200 ohms plus on/off switch and 
2.6mm and 3.5mm plugs £1.85 

3 -WAY STEREO HEAD- 
PHONE JUNCTION BOX 

H1012 £187 

2 -WAY CROSSOVER 
NETWORK 
K4007. 80 ohms Imp. Insertion loss 3dB 91 21 

CAR STEREO SPEAKERS 
(.Angled) £3.86 per pair. 

BI-PAK 
CATALOGUE AND LISTS 

Send S.A.E. and 10p. 

INSTRUMENT CASES 

!Black Vinyl covered) 
No. Length Width Height 
BV1 8" x 69" x 2" 
BV2 11" x O^ x 3^ 

ALUMINIUM BOXES 
BAI 54" x 21" x 
BAI 4" x 4" x 
BA3 4" x 21" x 
BA4 5f" x 4" x 
BA6 4" x 24" x 
BAO 3" x 2" x 
BA7 7" x 6" x 
BAS 8" x 8" x 
BA9 8" 

on 
4" x 

P R P lOp o each box 
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19^ 
14" 
14" 
14" 
2" 

29" 

2" 

Price 
91.10 
9145 

49p 
490 
489 
ó0p 
42p 
349 
POP 
909 
58p 

BIB HI -FI ACCESSORIES 
De Luxe Groov -Kleen 
Model 42 £1 95 

Chrome Finish 
Model 60 £1 50 

Ref. R Stylus & Turntable Cleaning Kit 34p 
Ref. 36A. Record/Stylus Cleaning Kit 83P 
Ref. 43. Record Care Kit 6842 
Ref. 31. Cassette Head Cleaner 680 
Ref. 32. Tape editing Kit 6168 
Model 9. Wire Stripper /Cutter 83P 

Ref. 46. Spirit level 020 
Ref. P. Hi -Fi Cleaner 819 
Ref. 92A. Stylus Balance 6137 
Ref. J. Tape Head Cleaning Kit 1329 

Ref. 66. HI -Fl Stereo Hints & Tips 42P 
Ref. 45. Auto changer groove cleaner £1.08 

ANTEX SOLDERING IRONS 
X25. 25 watt £2.05 
CCN 240. 15 watt £248 
Model O. 18 watt 62 ß6 
8K2. Soldering Kit £326 
STANDS: ST3, Suitable for all model, £1 
SOLDER, 188WO Multicore lox £181 
225W0 70x 61.51. 18SW11 22ft 51p 
228W0 Tube 83p 

ANTEX BITS and ELEMENTS 
Bits No. 

102 For model CN240 3/32" 42p 
104 For model CN240 3/16" 42p 

1100 For model CCN240 3/32" 423 
1101 For model CCN240 8/8' 42p 
1102 For model CCN240 9" 422 
1020 For model 0240 3/32" 429 
1021 For model 0240 1/8" 42p 
1022 For model 0240 3/16" 42p 

50 For model X26 9/32" 48p 
51 For model X25 1 /8" 489 
62 For, model X25 3/16" 48p 

ELEMENTS 
ECN 240 91.80 ECCN 240 61 .32 
BO 240 11.07 EX 25 61.18 

ANTEX HEAT SINKS 10p 

V.A.T. Included In all prices. Please 
add 10p P. & P. (U.K. only). Overseas 
orders -please add extra for postage. 

NEW COMPONENT PAK 
BARGAINS 
Pack 
No. Qty. Description Price 
Cl 200 Resistors mixed values approx. 

count by weight 0.66 
C2 150 Capacitors mixed values approx. 

count by weight 0.56 
C3 .50 Precision Resistors 1 %, 2% 

mixed values 0.66 
C4 . 75 9th W Resistors mixed preferred 

value. 0.66 
C5 6 Pieces assorted Ferrite Rods 066 
CB 2 Tuning Gangs, MW /LW VHF 0 -II 
C7 1 Pack Wire 60 metres assorted 

colours 0.65 
C 8 10 Reed Switches 0.66 
C 9 3 Micro Switches 0.66 
C10 15 Assorted Pote Si Pre-Bete 0.66 
C11 5 Jack Sockets 3 x 3.5m 2 x 

Standard Switch Type 0.56 
C12 30 Paper Condensers preferred 

types mixed values 0.65 
C13 20 Electrolytic. Trans. types 0.66 
C14 1 Pack assorted Hardware- 

Nuts/Bolts, Grommets etc. 0 - IS 
C15 5 Mains Slide Switches 0.65 
C16 20 Assorted Tag strips A Panels 0.66 
C17 10 Assorted Control Knobs 0.66 
C18 4 Rotary Wave Change Switches 0-II 
C19 2 Relays 6 -24V Operating 061 
C20 1 Pack sheets of Copper Laminate 

20 eel. ins 0.55 

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

Ouen Mon. -Rat. 9 -5.30 osas. Tel. 01593 

PLUGS AND SOCKETS 
PLUGS 
PS 1 D.I.N. 2 Pin (Speaker, 011 
PS 2 D.I.N. 3 Pin 0 12 
PS 3 D.I.N. 4 Pin 015 
PS 4 D.I.N. 6 Pin 1805 0.18 
PS 6 D.I.N. 6 Pin 2405 0.16 
PS 6 D.I.N. 6 Pin 014 
PS 7 S.I.N. 7 Pin 0.18 
PS 8 Jack 2 5mm Screened 0.18 
PS 9 Jack 9.5mm Plastic 012 
PS 10 Jack 3.5mm Screened 048 
PS 11 Jack f" Plastic 015 
PS 12 Jack r Screened 022 
PS 13 Jack Stereo Screened 088 
PS 14 Phono 010 
PS 16 Car Aerial 0.22 
PS 16 Co -Axial 016 

KILLER SOCKETS 
PS 21 D.I.N. 2 Pin (Speaker) 0.14 
PS 22 D.I.N. 3 Pin 0.20 
PS 23 D.I.N. 6 Pin 180° 0.20 
PS 24 D.I.N. 6 Pin 240° 0.20 
PS 26 Jack 2.6mm Plastic 018 
P8 26 Jack 3 -emm Plastic 0 18 
PS 27 Jack f" Plastic 0 30 
PS 28 Jack 0" Screened 0 35 
PS 29 Jack Stereo Plastic 0 30 
PS 90 Jack Stereo Screened 0.88 
PS 31 Pbono Screened 018 
PS 32 Car Aerial Oß2 
P8 33 Co -Axial Oß2 

SOCKETS 
PS 35 D.I.N. 2 Pin (Speaker) 
PS 38 D.I.N. 3 Pin 
PS 37 D.I.N. 6 Pin 180° 
PS 38 D.I.N. 5 Pin 2405 
PS 39 Jack 2.5mm Switched 
PS 40 Jack 3.5mm Switched 
PS 41 Jack f" Switched 
PS 42 Jack Stereo Switched 
PS 43 Phono Single 
PS 44 Phono Double 
PS 48 Co -Axial Surface 
PS 47 Co -Axial Flush 

0.08 
0.11 
011 
011 
012 
019 
0.90 
0.30 
008 
0.10 
0.10 
0.20 

LEADS 
LS 1 Speaker lead 2 pin D.I.N. plug 

to open ends approx. 3 metres 
long (coded) Oß0 

CABLES 
CP 1 Single Lapped Screen 007 
CP 2 Twin Common Screen 0.11 
CP 3 Stereo Screened 049 
CP 4 Four Core Common Screen 0.99 
CP 6 Four Core Individually Screened 0.80 
CP 6 Microphone Fully Braided Cable 010 
CP 7 Three Core Mains Cable 0.09 
CP 8 Twin Oval Mains Cable 0.07 
CP 9 Speaker Cable 0.05 
CP 10 Low Lose Co -Axial 0.19 

CARBON 
POTENTIOMETERS 
Log and Lin 
4.7K, 10K, 22K, 47K, 100K. 220K, 470K, 
1M, 2M 
VC 1 Single less Switch 0.15 
VC 2 Single D.P. Switch Oß8 
VC 3 Tandem Less Switch 0.46 
VC 4 1K Lin Lees Switch 0.15 
VC 6 100K Log anti -Log 0.46 

HORIZONTAL CARBON 
PRESETS 
0.1 watt 0.06 each 
100. 220, 470, 1K, 2.2K, 4.7K, 10K, 22K, 
4K7. 100K, 320K. 470K, 1M, 3M, 4.7M 

IT'S NEW 
IT'S POWERFUL 
(15 (5w R.M.S.) AND - 
IT LOOKS GOOD ! 
THE 

LEGIONAIRE 
STEREO 

AMPLIFIER wimpripppli 
ORDER NOW - 
ONLY £39.95 p & p 50p 
Or write for full details 

WORLD SCOOP 
JUMBO 

SEMICONDUCTOR PACK 
Transistors - Germ. and Silicon Rectifiers 
Diodes - Triaes - Thyristors - I.C'. an 
6eners ALL NEW AND CODED. 

APPROX 100 PIECES 
Offering the amateur a fantastic bargain Pa 
and an enormous saving -identification an data shvet in every Pak. 

Only £2 p. & p. 20p 

RECORD STORAGE/ 
CARRY CASES 

7" EP. 180" x 7" x 8 ". (60 records) 99.1 
12" LP. 131" x 71" x 121 ". (50 records) 62-9 

CASSETTE CASES 
Holds 12. 10" x sr x 6 ". Lock & Handle 

31.11C 

SPECIAL PURCHASE 
2N8055. Silicon Power Translators NPN 
l'arnous manufacturers out -of -spec device 
free from open and short defects -every on 
able! 115w. T03. Metal Case. 

OUR SPECIAL PRICE 8 tor Al 

LOW COST CAPACITORS 
01UF 400v. 89. eao] 
500UF 30v. Elect. 10p eat] 

REPANCO TRANSFORMERS 
240v. Primary. Secondary voltages avallabl 
from selected tappings 4v, 7v, 8v, 10v, 14v 
15v, 17v, 19v, 21v, 25v, 31v, 33v, 40, 0i 
and 25v -0 -26v. 
Type Amps. Price P 4k P 
5100/9 4 1198 80p 
MT6011 1 9842 88p 
1äT60 /2 2 9830 40p 

CARTRIDGES 
ACOS 
GP91.18C 200mV at 1-2cm /sec £1.81 
0293 -1 280mV at lem /sec 11.81 
OP96- 1100mV at 1cm /nec 12.81 
TTC 
J -2005 Crystal /HI Output £1.01 J -20100 Compatible 61.21 
J -20068 Stereo /Hi Output 61.71 
J -2105 Ceramic /Med Output 91.91 
J -2203 Magnetic 5mV /6cm /sec, 

including stylus £4.9! 
J -22038 Replacement stylus for above £8.01 
AT -55 Audio -technics magnetic 

cartridge 4mV /ócm /sec £881 

CARBON FILM RESISTORS 
The El2 Range of Carbon Film Resistors 
1 /8th watt available in PAKS of 60 pieces 
assorted into the following groups:- 
RI 60 Mixed 100 ohms -820 ohms 150I 

R2 60 Mixed 1K ohms -8ßK ohms 50I 
11.3 60 Mixed 10K ohms -82K ohms 601 

R4 60 Mixed 100K ohms -1 Meg. ohm. SOI 

THESE ARE UNBEATABLE PRICES - 
J CST 19 EACH INCL. V.A.T. 

BI -PAK SUPERIOR QUALITY 
LOW - NOISE CASSETTES 
000. COO, 48p ('120. Bop 



the lowest prices! 
BI -PAK QUALITY COMES TO AUDIO! 

AL10 /AL20 /AL30 AUDIO 
AMPLIFIER MODULES 

The ALIO, AL20 and AL30 unite are 
similar in their appearance and in their 
general specification. However, careful 
selection of the plastic power device. has 
resulted in range of output powers from 
3 to 10 watts R.M.B. 
The versatility of their design makes them 
ideal for use in record players, tape recorders, 
stereo amplifiers and cassette and cartridge 
tape players in the car and at home. 

Parameter Conditions Performance 

HARMONIC DISTORTION Po = 3 WATTS l-1KHz 0 25% 

LOAD IMPEDANCE - 8 -16LI 

INPUT IMPEDANCE 1=1KHz 100 kCI 

FREQUENCY RESPONSE ± 3dB Po =2 WATTS 50 Hz -25KHz 

SENSITIVITY for RATED 0/P Vs -20V. RI =8 Cl f -1KHz 76mV. EMS 

DIMENSIONS - 3e x r x r 
The above table relates to the AL10, AL20 and AL30 
modules. The following table outlines the differences 
in their working conditions. 

Parameter ALIO ALSO ALSO 

Maximum Supply Voltage 25 30 30 

Power output for 2% T.H.D. 
(RL - 8 Cl f - 1 KHz) 

3 watts 
EMS Min. 

6 watts 
EMS Min. 

10 watts 
EMS Min. 

\UDIO AMPLIFIER 
MODULES 
.L 10. 3 watts RMS 
.L 20. 6 watts EMS 
,L 30. 10 watts RMS 

11.19 
1259 
23.01 

BOWER SUPPLIES 
'S 12. (Use with AL10, AL20, AL30) SOP 
PM 80. (Use with ALSO) 88.95 
,RONT PANELS SP 12 with Knobs 

1110 

PRE -AMPLIFIERS 
PA 12. (Use with ALIO t AL20) 1485 
PA 100. (Use with ALSO & ALSO) 11816 

TRANSFORMERS 
T461 (Use with AL10) 8188 P A P 15p 
T638 (Use with AL20, AL30) 

8198 P & P 15p 
BMT80 (Use with AL80) 8815 P & P 269 

PA 12. PRE -AMPLIFIER SPECIFICATION 
he PA 12 pre -amplifier han been designed to match into 
lost budget stereo systems. It is compatible with the 
LL 10, AL 20 and AL 30 audio power amplifiers and it 
an be supplied from their aseociated power supplies. 
'here are two stereo inputs, one has been designed for use 

Ith Ceramic cartridges while the auxiliary input will 

it most f Magnetic cartridges. Full details are given in 

he specification table. The tour controls are, from left to 

Ight: Volume and on /off switch, balance, bus and treble. 
Ilse 162mm x' 84mm x 35mm. 

Frequency response - 
20Hz- 50K Hz ( -3dB) 

Base control- 
* 12dB at. 60Hz 

Treble control- 
* 14dB at 14KH. 

'Input 1. Impedance 
1 Meg. ohm 

Sensitivity 300mV 
f Input 2. Impedance 

30 K ohms 
Sensitivity 4mV 

Look for our 
SEMICONDUCTOR ADVERTISEMENTS In 

xractical Wireless Wireless World Radio Constructor 

ALL PRICES INCLUDE V.A.T. 

The STEREO 20 
he 'Stereo 20' amplifier is mounted, ready wired and tested 

m a one -piece chassis measuring 20 cm :o 14 cm x 6.5 cm. 
Ibis compact unit cornee complete with on /off switch 
'olume control, balance, base and treble controls, 
Iraneformer, Power supply and Power amps. 
attractively printed front panel and match - 

ng control knobs. The ' Stereo 20' bas been 
leeigned to fit into most turntable plinthe 
without interfering with the mechanism or 
dternatively, into a separate cabinet. 
)utput power 20w peak. Input 1 (Cer.) 
100mV into 1M. Freq. res. 26Hz- 26kHz. 
Input 2 (Aux.) 4mV into 30K. Harmonic 
1011. t 

typically 
Base control f 12dß at £ 4.45 P26% at 1 watt. 

yreble eon. f 14dß at 14kHx. 

TC20 TEAK VENEERED CABINET 
For Stereo 20 (front board undrilled) size 108" z 81" x 3 ", 8896, plus 309 postage 

SHP80 STEREO HEADPHONES 
1-18 ohms impedance. Frequency response 20 to 20,00011z Stereo /mono switch and volume 
controls 24.95 

NOW WE GIVE YOU 
50w PEAK (25w R.M.S.) e 

PLUS THERMAL PROTECTION! 
The NEW ALSO Hi -Fi s i-} 
Audio Amplifier FOR ONLY 
£3.95 

Max Heat Sink temp. 90 °c. 
Frequency Response 20Hz to 
100KHz 
Distortion better than 0.1% at 
0.1KHz 
Supply voltage 15 -50 volts 

wer a' 

Thermal Feedback 
Latest Design Improvements 
Load -3, 4, 8 or 16 ohms 
Signal to noise ratio 80dB 
Overall size 63mm x 105mm x 
13mm 

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

STABILISED POWER 
MODULE SPM80 

SPM80 is especially designed to power 2 of the AL00 
Amplifiers, up to 15 watt (r.m.e.) per channel simul- 

taneously. This module embodies the latest components 
and circuit techniques incorporating complete short 

circuit protection. With the addition of the Mains Trane- 
former BMT80, the unit will provide outputs of up to 16 

amps at 36 volts. Size: 63mm x 105mm x 30mm. 
These units enable you to build Audio System. of the highest 

quality at a hitherto unobtainable price. Also ideal for many 
other applications Including: Disco Systeme, Public Addree. 

Intercom Unite, etc. Handbook available 10p PRICE £3.25 

TRANSFORMER BMT80 £2.15 p. á p. 28p 

STEREO PRE -AMPLIFIER TYPE PA100 
Built to a specification and NOT a price, and yet still the greatest value on the market, 
the PA100 stereo pre -amplifier has been conceived from the latest circuit techniques. 
Designed for use with the ALSO power amplifier system, this quality made unit incorporates 
no less than eight silicon planar transistors, two of these are specially selected low nota 
NPN devices for use in the input stages. 
Three switched stereo inputs, and rumble and scratch filters are features of the PA100, 
which also has a STEREO /MONO switch, volume, balance and continuously variable 
bass and treble controls. 

SPECIFICATION 
Frequency Response 20Hz - 20KHz * 1dB 
Harmonic Distortion better than 0.1% 
Inputs: 1. Tape Head 3.20 mV into 60K LI 

2. Radio, Tuner 75 mV Into 60K R 
3. Magnetic P.U. 3 mV Into 50K Cl 

All Input voltages are for an output of 250mV. Tape and P.U. inputs 
equalised to RIAA curve within f 1dB. from 20Hz to 20K Hz. 

Bas Control 
Treble Control 
Filters: Rumble (High Pass) 

Scratch (Low Pus) 
Signal /Noise Ratio 
Input overload 
Supply 
Dimensions 

i 16bß at 20Hz 
f 15dB at 20 %Hs 
100Hz 
BKHz 
better than -65dB 
+ 26dB 
+ 36 volts at 20mA 

SAO 
292mm x 82 

ONLY £1315 
SPECIAL COMPLETE KIT COMPRISING 2 AL50's, 1 

SPM80, 1 BMT80 & 1 PA100 ONLY £25.30 FREE p. & p. 

MK 80 AUDIO KIT 
Comprising: 2 x ALSO, 1 x SPM80, 1 x BTM80, 1 x PA 100, 1 front panel, 1 kit of parta to 
include on -of switch, neon indicator, stereo headphone sockets plus instruction booklet.. 
Complete Price: 128.75 plus 30p postage 

TEAK 60 AUDIO KIT 
Comprising: Teak veneered cabinet size lote x Ili" x 3t°, other parts include aluminium 
chaeele, heatsink and front panel bracket, plus back panel and appropriate sockets etc. 
Kit price: 19.96 plus 30p postage 

Gun No. 388-7006 
P /ease send all orders direct to war_house and despatch department 

P.O. BOX 6, WARE HERTS 
Postage and packing add 11p. Overseas add extra for airmail. 

Minimum order 55p. Cash with order please. 

Guaranteed Satisfaction or Money Back 
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NEW MULLARD & MAZDA VALVES 
All individually boxed 
and guaranteed. Full 
trade discounts to bona 
fide companies. Price 
and availability lists on 
application. GY501 108 

DM70 0.61 ECL83 0.88 
GZ34 
PC86 

0-77 
Oß6 

DY51 0.80 ECL88 0.64 PC88 095 
DY86/7 0.41 EF80 0.42 P097 042 
DY802 0.48 EF83 0.98 PC900 0-0 
EABC80 1.08 EF85 0.42 PCC84 0.64 
EB91 0.84 EF86 1.15 PCC88 0-88 
EBC81 0.79 EF89 1.14 PCC89 Oß4 
F.BF80 0.58 EF91 0.96 PCC189 0-80 
F.BF83 0.59 EF92 1.87 PCF80 0.64 
EBF89 0.53 EF95 1.46 PCF82 11E 
EC86 0.73 EF183 0.0 PCF86 0-84 
EC88 0.76 EF184 0.0 PCF200 1-00 
EC90 0.88 EH90 0.88 PCF201 1-01 
EC97 0.80 EL34 0.92 PCF801 0-84 
ECC81 0.47 ELIO 1.01 PCF802 0.70 
ECC82 0.44 EL81 0.85 PCF806 0.84 
ECC83 0.47 EL84 0.47 PCH200 1.14 
ECC84 0-54 EL85 0.85 PCL82 00 
ECC85 0.71 EL88 0.92 PCL83 Oß4 
ECC88 084 EL91 0.0 PCL84 0-60 
ECC189 0.68 EL95 0.70 PCL86 0-84 
ECF80 0.57 ELL80 2.0 PCL86 0.64 
ECF82 0.88 EM84 1.19 PCL805/85 
ECF86 068 EM87 1.10 064 
ECH81 1.15 EY51 0.79 PD500 1-88 
ECH83 0.94 EY86/7 0.40 PFL200 0.88 
ECH84 1-02 EY88 0.72 PL38 0.89 
F.CL80 0.67 EZ80 0.54 PL81 0.77 
F,CL82 060 FZ81 038 PL81A 0.88 

EXPRESS 
POSTAGE 
80 for 1 Valve. 
Each additional Valve 
add 20 

PL82 0.48 
PL83 1-09 
PL84 0-87 
PL604 0-89 
PL508 1-19 
PL509 1-56 
PL802 1.89 
PY33 Oß6 
PY81/800 0.49 
PY82 0ß8 
PY88 0-66 
PY500A 1-02 
PY800 0-49 
PY801 0.49 
U26 0.88 
U191 0-88 
17193 0.64 
UABC80 0-90 
UBC81 0-71 
UBF89 0-58 
UCC85 0.59 
UCH81 1-12 
UCL82 0.70 
UCL83 0-70 
UF89 0.80 
ULB4 0.92 
UY85 OP64 
6/30L2/ 
ECC804 0-98 
6F23/EF812 

1-03 

30C1/PCF80 
0-64 

30C15/ 
PCF800 1-01 
30C17 1 01 
30C18/ 
PCF805 1-00 
30F8/PF818 

1-03 
30FLI/ 
PCE800 0 80 
30FL2 0 80 
30FL12 1-13 
30FL14 0-94 
30L1/PCC84 

054 
30L15/ 

P00806 1-03 
30L17 0-89 
30P4MR 1-27 
30P12/ 
PC801 1-01 
30P19/ 
PC802 0-89 
30PL1/ 
PCL801 1.04 
30PL13/ 
PCL800 1.16 
30PL14/ 
PCL88 1.&1 
30PL15 1-13 

NEW VALVES PY500 1 10 61,28 0 75 
PY81/800 0 60 BJSM 0 86 
PY801 6J5G 0 20 Individually boxed and BP61 086 6370 080 guaranteed but of Euro- T41 1 00 6J7M 0 86 
U14 076 6K6GT 080 pean or other origin at l25 190 BK70 08b 
U26 08b 6K7M 046 greatly reduced prices. U191 075 6K8G 045 
UABC80 0 40 6K8M 0 70 Quotations for any UAF42 

óéó 6LB0ö ó66 valve not listed. Send vBFéó $6$ BQ;; Séó SAE for lists. UBF89 060 6BL7GT Oß6 
UCC85 0 60 66N70T Oß6 

A21 0 75 EF99 1 26 278 8 60 
UCH42 0 80 88Q7GT 0 40 

4231 0 80 EF80 Oß6 0A2 0 45 
UCH81 00 6U50 186 
L CBL31 1 40 EF85 046 OB2 046 

CL82 040 6VBG Oß0 
UCL83 0 70 MGT 

1 60 EF86 0 60 PC86 0 85 
GT 00 

UF41 076 6X CY31 0 6 EF89 0 36 PC88 Oß6 
4 046 

DAF91 040 EF91 0 40 PC97 0.0 0F89 Oß0 6X50 046 
DAF96 000 EF92 Oß0 PC900 0 56 UL84 0 0 B6GT 

06b 
DCC90 1 06 EF95 0 45 PCC84 0 45 17Y41 0 86 7B7 0 80 DF91 0 40 EF98 0 80 POC88 O82 UY85 0 46 706 1 80 DF98 0 0 EF183 040 PCC89 0P56 VR105/30 0 4 7C6 1 0 DK91 0 60 EF184 0 40 PCC189 0 86 VR150/30 0 46 7H7 0 80 DK92 1 00 EL32 80 PCF80 040 OA2 046 7R7 80 DK98 0 76 EL33 2 0 PCF82 0 42 OB2 046 787 2ß6 DL92 0 60 EL34 0 70 PCF86 0 66 1R5 0 60 7Y4 80 DL94 048 EL36 0 80 PCF801 0 80 185 0 40 12AT6 0 46 DL96 0 56 EL37 2 50 PCF802 0 66 1T4 0 40 12AT7 0 46 DY88 042 EL41 0 90 PCF806 0 0 384 0 60 12AU6 0 60 DY87 046 EL42 1 66 PCF806 0 80 3V4 0 86 12AU7 Oß8 DY802 0 47 EL84 0ß6 PCF808 Oß0 6R4GY 1 0 12AX7 0 88 E.413C80 0 88 EL96 0 80 PCL82 046 5040 0 56 12BA8 0 60 EAF42 70 ELL80 2 0 PCL83 0 70 6Y36T 0 86 1213E8 0 80 E1391 26 EM80 Oß6 P01.84 0 60 6Y40 0 80 3001 0 40 EBC33 1 0 EM81 0 80 PCL85 0 80 5Z4G 0 65 30015 1 0 EBC41 0 76 EM84 040 PCL86 0 60 6/30L2 0 9 30017 1 00 EBC81 0 40 EM85 1 00 PCL805/85 6AK6 0 46 30018 00 EBF80 0 40 EY51 0 45 0 80 6AM5 1 0 30F5 1 0 EBF83 0 40 EY86 046 PD500 1 60 6AQ5 0 60 30FL1 1 0 EBF89 Oß2 EZ40 0 0 PEN45 O85 6A870 1 0 30FL2 0 76 EBL31 2 0 EZ41 0 75 PL38 0 68 6AT6 0 60 30FL14 0 90 ECC81 0 46 EZ80 0 80 PL81 0 66 6AU6 0 40 30L15 0 95 ECC82 Oß8 EZ81 0 31 PL82 60 813A6 0 88 30L17 0 96 ECC83 048 GY501 0 90 PL83 0 50 6BE6 0 46 30P46013 1 80 ECC84 OZ30 0 86 PL84 0 0 6B116 0 76 30P12 1 0 ECC85 0 46 0Z32 Oß6 PL500 086 613J6 0 76 30P19 0 96 ECC88 0 60 0Z34 0 76 PL604 0P86 6BQ7A 0 56 30PL1 0 96 E01135 1 0 OZ37 1 25 PL508 0 0 613R7 1 20 30PL13 1 10 ECH42 0 86 HN309 1 50 PL609 1 6 6B97 1 40 30PL14 1 10 E01181 Oß6 KT81 2 0 PL802 1 00 6BW6 100 36W4 0 60 ECH83 0 0 KT66 2 60 PX4 8 0 6BW7 10 35240T 0 70 ECL80 0 0 KT81 (FC51 PX26 8 0 604 0 40 500D6G 1120 ECL82 0 42 1 80 PY93 88 6CD60 1 26 807 LO ECL83 0 76 KT81 1 76 PY81 046 6CH6 1 60 813ITT 140 ECL88 Oß6 KT88 2 0 PY82 046 130W4 1 0 813118811 6 0 ECLL800 8 0 KTW61 1 60 PY83 0 60 6F23 0 0 866A 1 20 EF37.4 1 20 131014 1 0 PY88 060 6F25 1 0 

TRANSISTORS- INTEGRATED CIRCUITS 
All transistors, I.C's offered 
are new and branded. 
Manufactured by Mul- 
lard, Texas, RCA, Fer- 
ranti, Motorola, ITT, 
Fairchild, Lucas, etc. 
Quantity discounts on 
application. Send SAE 
for full lists. 

EXPRESS 
POSTAGE 
5p for first Transistor, 
for each additional add 
1p. 

AA119 
AAZ13 
AAZ15 
AC] 07 
AC128 
AC127 
AC128 
AC176 
AC187 
AC188 
ACY21 
ACY39 
AD140 
AD149 
AD161 
AD162 
A F115 
AF118 
AF1I7 
AF186 
A F239 
ABY27 
A8Y28 
BA102 
BA116 
BC107 
BC108 
BC109 
BC113 
BC117 
BC143 
BC147 
BC148 
BC/ 69C 
BC182 
BC182L 
BC184L 
BCY82 
BCY33 
BCY34 
BCY70 
BCY71 
BCY72 
BCZ11 
BD121 
2D124 
BD131 

07 
0.10 
0-10 
086 
026 
026 
0-20 
0-25 
020 
020 
0-22 
0.65 
060 
0-50 
0-89 
089 
026 
026 
020 
040 
044 
080 
026 0 2 
010 
012 
012 
012 
018 
021 
080 
012 
010 
014 
012 
011 
018 
1 20 
088 
046 
0.16 
080 
016 
OP66 10 
080 
045 

BD132 
BF116 
BFI87 
BF173 
BF179 
BF180 
8E181 
BF194 
BF196 
BF197 
BF200 
BF881 
1111898 
BFX29 
BFX88 
BFY60 
BFY61 
BFY62 
BFW10 
BY100 
BY126 0-14 
BY127 0.15 
BZZ81 merles 

0-20 
BZY88 series 

0-10 
CR81-06 0-80 
01231-40 0-45 
CR83-05 0.40 
01383-40 065 
MJE340 0-0 
MJE370 0-88 
MJE00 0-66 
M3E2966 1-10 
MJE8066 0.76 
MPF102 0.40 
MPF103 0ß6 
MPF104 086 
MPF106 0.46 
NKT404 0-60 
0A6 0.80 
°A10 040 
OA79 0-10 
OA81 010 
0A01 0 7 
OA200 0.08 
OA202 0-10 

050 
022 
0.25 
0.28 
0.83 
085 
0.86 
0.18 
0-18 
0.15 
082 
0.26 
0.26 
0.28 
0.22 
0.20 
0.20 
0.20 
0.01 
046 

OC18 
OCIO 
0C23 
0025 
OC28 
OC36 
0030 
0042 
0044 
OC45 
0071 
0072 
0070 
0077 
0081 
OC81D 
OC81Z 
OC83 
0C140 
00170 
00171 
00200 
00201 
00202 
00203 
OCP71 
ORP12 
OR P60 
T3005 
TIC44 
TIC220D 
TIL209 
ZTX 107 
ZTZ308 
ZTZ300 
ZTZ301 
ZTZ302 
ZTZ304 
ZTZ600 

1.00 
2-00 
1.26 
0.40 
0.70 
0-65 
065 
0.40 
018 
0.18 
0.15 
0.25 
0.30 
0.55 
0.28 
0.28 
0.45 
0.26 
0.66 
0.25 
0.80 
0.55 
080 
0.90 
0.55 
1.0 
0.55 
0.45 
080 
0.29 
1.50 
0 25 
0.12 
0-10 
0.14 
0.14 
0.20 
0.24 
0.16 

ZTX501 
ZTX503 
ZTX631 
ZTX5b0 
1N914 
I24001 
IN4002 
I24003 
I24004 
124005 
IN4006 
124007 
124009 
124148 
19921 
182033 
192051.4 
I82IOOA 
I83010 
22696 
22697 
22706 
227084 
221131 
221132 
221302 
221303 
221304 
221305 
221306 
221307 
221308 
221309 
221513 
221614 
222147 
222160 
2N2369A 
2222848 

015 
0-18 
0-25 
0-18 
0-08 

0-8 
0.7 
0.8 
0.8 

0-10 
0-12 
0.12 
008 
0.08 
007 
0-20 
0-10 
020 
0-26 
0-16 
0-15 
010 
0-12 
0.26 
0-26 
0.18 
0-18 
0-81 
0.82 
0-28 
0-28 
088 
0-80 
010 
0-45 
0.76 
1.00 
018 
0.60 

252904 0.10 
2N2904A 0.26 
252906 0.82 
2N2905A 0.25 
222908 0.20 
222926 0.10 
2N3053 0.20 
223055 0.60 
253625 0.80 
223614 0-59 
253615 0.85 
223702 011 
223703 0.12 
2N3704 0.14 
223705 0.12 
2N3708 0.10 
223707 0.15 
2N3708 0.07 
2N3709 0.10 
223710 0.11 
223711 0.11 
253819 0.06 
223820 0.60 
223823 0.50 
2N3903 0.16 
223904 0.20 
2123905 0.20 
223908 016 
254058 016 
224069 0.10 
2N4060 0.18 
2314061 0.18 
224082 0.14 
224289 080 
312141 001 
40880 0.40 
40361 0.45 
40862 040 
40480 0-85 

827400 
857401 
627402 
827403 
827404 
8317405 
827406 
827407 
827408 
1327409 
827410 
827411 
1327412 
827413 
8317416 
827417 
8N7420 
827422 
8317423 

020 
0.20 
080 
080 
010 
0.20 
0.40 
0-40 
026 
0.33 
010 
0.23 
088 
0.80 
0-20 
0.30 
0.20 
028 
0.40 

8N7420 0-87 
627427 0-87 
8117428 0-48 
627430 0/0 
827432 087 
627488 0-48 
627437 0-48 
127438 0-48 
827440 010 
BN7441AN 

0-86 
8N7442 0-86 
8274110 0.80 
887461 0-10 
627453 010 
8N7404 0-20 
827480 0-80 
8N7470 0-88 
8N7472 0-88 

8317478 0-44 
8317474 0-48 
627476 0-60 
827476 0-46 
8127480 0.80 
627483 0-87 
687483 1.20 
827484 1-00 
8127488 0-50 
887490 0.76 
1N7491AN 

1-10 
8N7492 0-76 
1327493 0-76 
6N7494 0-86 
827496 086 
827498 1-00 
8N7497 4.82 
0274100 2-16 

8N74107 051 
8274110 0-57 
0274111 0.86 
8574118 1.00 
8274119 1-92 
8274121 067 
8274122 0-80 
8574123 1-44 
8274141 1.00 
8274145 1.44 
B274160 2-80 
8274151 1-15 
8274154 2-80 
0274156 1.16 
8274158 1-19 

81274157 
8574170 
8574174 
8274175 
8N74176 
8274190 
13274151 
8274102 
8574198 
8274194 
8574196 
8274198 
8274197 
8274198 
8274199 

1.09 
2.88 
1.80 
1.29 
1-44 
2.80 
2-20 
2ß0 
2.80 
1.72 
1.44 
1.58 
1.68 
816 
2-88 

DIL 14 pin ISp 
SOCKETS 16 pin 17p 

VAT 
8% to be 
added to 

all orders 
including 
POSTAGE! 

THIS MONTH'S 

OSCILLOSCOPE 
TUBE TYPE 
VCR 139A 

Price £8'00 p & p 25p 

SPECIAL OFFER 
TERMS OF BUSINESS C.W.O. A /c's available to approved 
companies on applica ion. Telephone and telex orders ac- 
cepted. Export and trade enquiries welcomed. Lists, etc. on 
application. Open daily to callers 9 a.m. -5 p.m. Mon. -Sat. 
Closed Sat. 1-3 p.m. Prices correct when going to press. 

RST VALVE MAIL ORDER CO. 
16a Wellfleld Rd., London, SW16 2BS 
Tel: 01 -677 2424 Telex: 946 708. 
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CUSTOM CABINETS, 331 High Street, Rochester, Kent. Tel: Medway (0634) 404199. 

Speaker Cabinets in kit form represent HUGE SAVINGS 

2' x 12" Cabinet 4' x 12" Cabinet Disco Console (includes lid not shown) 
Takes two slaves 

For a long time now a large number of customers have asked us to produce cabinets in kit form, and above we show 

examples of cabinet styles and these are now available either fully built or in kit form ready for you to produce a 

professional finish in a very short time ! 

Kits are available in all specifications and all the kits contain everything you need as follows :- 

1) 4 sides with handle cutouts, front edges rounded, 1 back with jack socket hole, and 1 baffleboard with speaker cutout 

2) P.V.C. cut to size for frame and back, plus false front and back timbers, white front piping and speaker cloth 

3) Recessed handles with fixing screws, jack socket, all fixing screws, corner plates, glue, and full instructions ! 

PRICE & TYPE LIST 

Type Size 

2x12" (illustrated above) 36 "x18 "x13 "x; 
4x12 "'(illustrated above) 31" x31" x13 " x1 
4 x 12 "" P.A. Column 48-x 27 " x 13 " x 4 

1 x18" 31 "x31" "x13 "x' -,,, 

1 x 15 " with two top horn cutouts 36" x 20"' x 13 "" x 1 

Mini Disco (state deck cutout BSR, GARRARD etc.) 33"' x 20 "" x 10" x 1 

Maxi Disco ( illustrated) (state deck cutout BSR, GARRARD etc.) 42 "x20 "x10" x2 

Price manufactured Kit price 
£19.50 f1 2.50 
£24.50 £17.50 
£30.00 £21.50 
£24.50 £17.50 
£21.00 £13.50 
£20.00 £13.00 
£25.00 £18.50 

Please ask for quotation on any other type or size of cabinet you may require. 
ALL OUR PRICES INCLUDE VAT AND UK DELIVERY 

The Pictorial Method 
BASI 

WHAT READERS SAY 

ELECTRICITY(5vols) 
ELECTRONICS(6vols) 
TELEVISION (3vols) 

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

The sari. 
will be al ex- 

ceptional value in 
training mechanics and 

technician in Electricity. 
Radio and' Electronics. 

I am amazed at the ease a layman can under- 
stand these books. 

G.P. Bexhill 

At such a low cost they are a magnificent set 
of books. 

W. I. Lady well 

My sincere congratulations on describing every- 
thing so simply. 

J. B. Retford 

I have received both enlightenment and pleasure 
from reading your manuals. 

V. S. Huddersfield 

POST NOW FOR TH /S OFFER ! 

r 

GUARANTEE 

Should you be, in 
any way dissatis- 
fied with the 
MANUALS your 
money will be re- 
funded by return 
of post. 

:.;',Als t1i1Jtf *Ili _tttf":, 

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, 
BROMLEY, KENT. BR2 7HP 

Please find enclosed P.O./Cheque value £ 
BASIC ELECTRICITY 5 parts £6.50 
BASIC ELECTRONICS 6 parts £7.50 
BASIC TELEVISION 3 parts L4ß5 

Tick Set(s) required. Prices include Postage and Packing. 

YOUR 100% GUARANTEE. If after 10 days examination you decide to 
return the Manuals your money will be refunded in full. 

NAME 
BLOCK LETTERS 

FULL POSTAL 
ADDRESS 
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eARC larqaep ®, 

PE SCORPIO Mkt 
ignition system kit 
new from 
ELECTRO SPARES 
*6 OR 12 VOLT 
* +VE AND VE GROUND 

Here's the new, improved version of the original PE 
Scorpio Electronic Ignition System -with a big plus over 
all the other kits -the PE Scorpio Kit is designed for both 
positive and negative ground automotive electrical 
systems. Not just +ve ground. Nor just -ve ground. But 
both I So if you change cars, you can be almost certain 
that you can change over your PE Scorpio Mk. 2 as well. 
Containing all the components you need, this Electro 
Spares PE Scorpio Mk. 2 Kit is simply built, using our easy - 
to- follow instructions. Each component is a branded unit 
by a reputable manufacturer and carries the manu- 
facturer's guarantee. Ready drilled for fast assembly. 
Quickly fitted to any car. 
When your PE Scorpio Mk. 2 is installed, you instantly 
benefit from all these PE Scorpio Mk. 2 advantages. 
* Easier starting from Cold * Firing even with wet or 
oiled -up plugs * Smoother running at high speed * Fuel saving * More power from your engine * Longer spark plug life * No more contact -breaker burn 
Electro Spares prices: 
De luxe Kit only £11.50 inc. VAT and p & p. 
Ready Made Unit £14.75 inc. VAT and p & p. 
State 6V or 12V system. 
Send SAE now for details and free list. 

FM VARICAP STEREO TUNER 
As featured in the May 1973 issue of 'Practical Electronics'. 
Superb Hi -Fi tuner Kit now available front Electro Spares. 
Including cabinet and all components - pre -set Mullard 
modules for R.F. and I.F. circuits. Motorola I.C. Phase Lock 
Loop Decoder for perfect stereo reception. No alignment 
needed. Guaranteed first time results - or send it back, and 
we'll return it in perfect order (for a nominal handling charge). 
Electro Spares price only £28.50 inc. VAT and p & p. 

'GEMINI' STEREO AMPLIFIER 
A superb unit with a guaranteed output of 30 watts RMS per 
channel into 8 ohms. Full power TH D is a mere 0.02 %, and 
frequency response is -3 dB from 20 Hz to 100 kHz into 8 or 
15 ohms. Electro Spares have already sold 100s and 100s of 
these Kits. Get yours now I Depending on your choice of 
certain components, the price can vary from £50 to £60 inc. 
VAT and p & p. 
* All components as specified by original authors, and sold 

separately if you wish. 
* Full constructional data book with specification graphs, 

fault finding guides, etc. 55p plus 4p postage. * Price List only. Please send S.A.E. (preferably 9 x 4 
minimum) for full details. 

ELECTRO SPARES 
Thr Cnrn/)urxlnl Crntlr' nf fhc Nur(h 
288 ECCLESALL RD., SHEFFIELD S11 8 P (C) 

Tel: Sheffield (0742i 668888 
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PC ETCHING KIT 
Contains lib Ferric Chloride, 100 sq. 
Ins. copper -clad board, DALO etch - 
resist pen, abrasive cleaner, etching 
dish L Instructions, all for only £3.30 

RESISTORS & CAPACITORS 
500 assorted resistors £1.35. 2500 
£4.70. 150 poly. ceramic, mica etc 
capacitors 80p. 15 different trimmers 
eirspaced and compression, up to 
1250pF £1. 

VEROBOARD 
100 sq. Ins. assorted sizes and pitches 
(no tiny pieces) £1.10. approx 8 bits. 

3W TAPE AMPLIFIERS 
Polished wooden cabinet 14 x 13 x 9' 
containing a sensitive (20µV) 4 valve 
amplifier with tone & volume controls. 
Gives 3 watts output to the 7 x 4" 30 
speaker. Also a non -standard tape 
deck. Supplied in good working 
condition with circuit. Standard mains 
operation. £4.50. Suitable cassette 
£1.10. Spare head 33p. Tape (ex- 
computer) 75p. Amplifier chassis 
only, complete and tested (2xECC83, 
EL84, EZ80) and speaker £3. 

VERSATILE POWER UNIT 
Contains mains transformer, 2A 
thermal cut -out and bridge rec- 
tifier. Will give 1.7 -10.5V output 
with 2 extra capacitors (supplied) 
£1.20. Also available as model 
garage with switch, lamp, jack plug 
etc. (Used for 'Hot Wheels') £1.70. 

LEO III COMPUTER 
Arriving late- October. All parta 
available, including 3000 reels tape, 
4" decks, power units, etc. 

FERRIC CHLORIDE 
Anhydrous technical quality to Mil 
Spec in 11b double sealed packe. 
1 lb 80p. 3lbs £1.65,101bs £4.45, 1001bs 
£35. 

PO AMPLIFIER UNIT 
Contained in steel case 51 x 5 x 3d" 
are 2xGET116 transistors on heat 
sinks. 3 pot cores, 2 30V zeners, 4 
audio transformers, 1% resistors & 
caps. With circuit diagram £1. 

7Ib BARGAIN PARCELS 
Hundreds of new components - 
Pots, resistors, capacitors, switches, 
+ PC boarda with transistors and 
diodes, and loads of odds and 
ends. Amazing value at only £2.30. 

COMPUTER PANELS 
31bs asstd £1.40, fibs £2.65, 561bs 
£15. Pack containing 500 components 
with at least 50 transistors 95p. 12 
High quality panels with power 
transistors, trimpots, IC's etc £2.50. 
Thousands of boards at shops for 
callers from 517. 

SLOTMETER 
Ex -Pay TV, takes 10p pieces, has 3 
digit mechanical counter, coin 
counter, Sangamo- Weston Impulse 
movement, nylon gearing, switch, 
etc. Only £1 20. Impulse movemen t 
only, 40p. 

MISCELLANEOUS 
Transformer, Mains pri 16 -0 -t6V 
with 9V tap sec 1;,A £2. Post office 4 
digit counters 60p. Balanced arm- 
ature earpieces, use as mic or spkr 
250 Impedance 30p. 2N3055 38p. 
Multimeters: good range In stock 
from £3.50. 

All prices shown include 8% VAT and postage (mainland only) 
SAE list, enquiries. 

GREENWELD ELECTRONICS (PW9) 
Mail order dept., wholesale /retail shop 51 SHIRLEY PARK ROAD, SOUTH- 
AMPTON. Tel 0703 772501, Other retail shops at 21 Deptford Broadway SEs, 
Tel 01 -692 2009 and 38 Lower Addiscombe Road, Croydon. Callers Welcome. 

Tele- Tennis 
As described in Practical Wireless 

Play the game that's sweeping the nation. 
You've seen it in pubs, clubs and arcades - 
now you can play it in the comfort of your own 
home. 

Plugs into the aerial of your V.H.F. 625 Black & 
White or Colour television. No internal 
connections to your T.V. set. Does not 
interfere with other T.V. programmes. Built 
from 6 neat sub -sections, purchase a complete 
kit or sub -section at a time. 

All parts available separately including P. C. 
boards, case and ready punched and slotted 
facia panel. 

S.A.E. for full details. 

DABAR ELECTRONIC PRODUCTS 
98 LICHFIELD STREET 

WALSALL, Staffs WSI IUZ 



... practical 
...visual 

...exciting ! 

no previous knowledge 
no unnecessary theory 

no "maths" 

RAPY 

electronics 
really 
mastered 

fa/ 
11, 

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-rio 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. 

FREE POST NOW 

BROCHURE 

or write if yoL prefer not to cut page 

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, 
P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to: 

we do not employ representatives 

BLOCK CAPS 

PLEASE WL124 

NAME 

ADDRESS 

I 

I 

special free gift also to all our students 
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"SLO -SYN" 3 -LEAD 

SYNCHRONOUS STEPPING 

MOTOR 
Type SS15. These 
fine motors are 
easily reversed, 
starting and stop- 
ping in less than 5° 
without electrical 
or mechanical 
braking. Simple 
relay circuit can 

be applied to give DC., to winding for a maximum 
holding torque of 300oz /in with 35v at 0.35 amps 
through winding. For AC. (synchronous) operation at 
120r., 50Hz. Speed 60 rpm at 60Hz., 72 rpm. STEPPING. 
Holding torque at 50 steps per second -100 oz /In. Can 
be wired to give 100 or 200 steps per revolution witn 
accuracy of 0-1° per step non -cumulative. Torque 
characteristics can be modified by simple R.C. 
circuits. Dimensions: dia. 4 ", body length 41 ", spindle 
length 21." x y'r" dia. Weight 6f lbs. BRAND NEW in 
maker's packing. Offered at less than } maker's price. 

OUR PRICE ONLY £15 

NORPLEX 
Fibre -glass copper -clad laminate. Finest quality 
epoxy resin base. Heat resistant, ideal for P.C.'s 
Sizes: 12" x 12 "; 24" x 12 "; 24" x 24 "; FULL SHEET 
43" x 37" (11 sq ft.) Single -sided Copper with thick- 
ness of 1/32 ", 3/64 ", 3/32 ". Also double -sided 1/32 ", 
1/18 ", 3/32 ". £1 per sq ft. Cut sizes (1 -10 sg. ft.) 25p. 
P. & P. Full Sheet LS each. Carr. £1 for 1st sheet 
plus 25p each additional sheet. 

SMITHS RINGER -TIMER 
Reliable 15 minute times, spring wound 
(concurrent with time setting) 15 x 1min 
divisions, approximately 4" between 
divisions. Panel mounting with chrome 
bezel 31" dia. £1.40. 15p P. & P. 

KNOWLE (U.S.A.) MINIATURE 
MICROPHONE CAPSULES 
Impedance approx. 20052, output 60 or 80 DB at 1 Kc. 
As used in deaf aids, bugging devices, etc. Size (60 
DB) 7/32" x 5/32" x 4 "; (80 DB) (" x 5/32" x 3 ". Ex- 
equipment, all tested. £1 20 each. P. 6 P. FREE. 

Ultra PRECISION 
CENTRIFUGAL BLOWER 

by Air Control Ltd. 
30 segments individually 
balanced in heavy cast alloy 
case. 2,300 r.p.m. 240 A.C. 
Very powerful and silent 
running. 51" dia. 3" Inlet 
dia. Outlet flange 3" x 21 ". 4 LIMITED NUMBER ONLY 
£ 11-95. P & P 40g. 

MAINS 
SOLENOID 
This little unit gives 
vertical lift of approxi- 
mately 1" through 
hinged "e 1 bow ". 
Bracket incorporates 2 fixing screws. Length of arm, 
2f ". 240V AC. Pull at coil is approximately 11b. Ef. 
FREE P. & P. Special quotes for quantities. 

SILVANIA 
MAGNETIC SWITCH 

Now complete with reference magnet! 

A magnetically activated switch, vacuum 
sealed In a glass envelope. Silver contacts,' 
normally closed. Rated 3amp at 120v. 1-1-amp 
at 240v. Size: (approx.) 1ÿ3" long x 3" die. 
Ideal for burglar alarms, security systems 
etc., and wherever non -mechanical switching 
is required. 10 for £210; P. 6 P.15p. 50 for 
£1140; 100 for £1550. FREE P. 6 P. over 10. 

AMPEX 7.5v. D.C. MOTOR 
An ultra precision tape motor 
designed for use in the AG20 
portable recorder. Torque 
450GM /CM. Stall load at 
500ma. Draws 60ma on run. 
600rpm ± speed adjustment. 
Internal AF /RF suppression. 
/" dia. x 1" spindle, motor 3" 
Ma. x 11 ". Originalcost £1650. 
OUR PRICE £3.30. P.6 P. 25p. 
Quantity available, Mu -metal 
enclosure available 75p each. 
FREE P. 6 P. 

SOLENOIDS 
by WESTOOL 
240AC type MM6. 
31b. pull, 21 "x1 "x 
13 ". Travel I". 90p. 
each. P. 6 P. 10p. 
240AC type MM4. 21b. pull. 
t f" x 11" x 1 ". Travel I" 70p 
each. P. 6 P. 10p. Quantity 
discounts: 10- 5010 %, 50 up- 
wards 25%. 

OPEN FRAME 
shaded pole 
GEARED MOTORS 
(Dural gear case) 
240 AC., 28rpm. NEW 
HIGH TORQUE,approx. 
overall size: 3f" x 3f" x 
21" + spindle f" die. as illustrated. E.2.70. P. 6 P. 30p. 
Similar to above, 19rpm. E2.70. P. 6 P. 30p. 
110rpm with pressed steel gear case (similar to above 
but slightly smaller). £2 70. P. & P. 30p. 

ALL PRICES 
INCLUDE V.A.T. 

Whilst we welcome official orders from established 
companies and Educational Departments, it is no 
longer practical to invoice goods under £5. Therefore, 
please remit cash with orders below this amount. 

EL EC TRO - TECH COMPONENTS LTD. 
315/317, EDG WARE ROAD, 

LONDON, W2. 
Tel : 01 -723 5667 01 -402 5580 

A V.C.O. by FHACHI 1Hz to 100kHz 
for £5.75 P. & P. 15p 

Size 2" L;1 } "W;1 "H. 
Input 12 to 24V DC (not centre tapped) 

18V input giving 10 volt constant amplitude output 
Requires only a 1 meg ohm pot to tune entire range -or can 

' be swept with a saw tooth input. 
Enormous possibilities- music; synthesizers; filters; corn - 
munications; frequency modulation etc. 
Detailed application sheet with all purchases 

FHACHI RAMP MODULE FX21 
24 volt DC input for 18 volt sawtooth output. Requires only 
external capacitor and 100K ohm potentiometer to control 
frequency range up to 100kHz (eg 50 mfd electrolytic gives 
sweep of approx 1 cm per second). In or out sync capability. 

Price £5.75 P. & P. 15p 

FHACHI FILTER MODULE FX31 
Designed for use with VCO FX11 and RAMP FX21. This 
completes the 3 building blocks required for a basic low - 
frequency Spectrum Analyser that covers 100Hz to 50kHz. 
The additional components required are discrete resistors 
and capacitors, etc. (No inductances or specialized com- 
ponents are needed). Price £13.00 P. & P. 30p. 
Fibre glass P.C. board to mount FX11, 21 and 31 ready 
drilled. Connection details and list of additional compo- 
nent required supplied with each order. £2.50 P. & P. 30p. 

LOW FREQUENCY WOBBULATOR 
Primary Intended for the alignment of AM Radios Communication Receivers: 
Filters, etc. In the range of 250 kHz to 5 MHz, but can be effectively used to 
30 MHz. Can be used with any general purpose oscilloscope. Requires 12V 
AC input. Three controls -RF level sweep width and frequency. Price EI50 
A second model Is available as above but which allows the range to be 
extended down in frequency to 20 kHz by the addition of external capacitors. 
Prlce£11 '50. 
Both models are supplied connected for automatic 50 Hz sweeping, An 
external sweep voltage can be used Instead. These units are encapsulated 
for additional reliability, with the exception of the controls (not cased not 
calibrated). 

PLEASE ADD V.A.T. AT 0% 
OPEN 9 a.m. to 6.30 p.m, ANY DAY 
CHILTMWAEl LTD 

7:9 ARTHUR ROAD, READING, BERKS. 
(near Tech. College) Tel.: Reading 502605 65916 

Ea) 
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ALL PRICES INCLUDE VA7 

AERIAL MAST POLES. Approx. 5ft. 2MD. high. tin. dia. Interlocking ends . 

Minimum order 3. As new, £1.25 (each) P. & P. 40e each. 

AERIALS. As new. Whip Type 11ft. £1 each. Collapsible type. P. & P. 200. 
New Bases for the above 75p, P. & P. 30p. 

PAIR OF 4 x 150A VALVES complete with bases ex -equip not tested . 

Good condition £3, P. & P. 30p. 

BARGAIN PARCELS 14Ió at £1.60 plus 35p p.p.; 281b at £3.00 plus 
571p p.p.; 561b at £4.95 plus £1.373 p.p. Contains pots, Res. Valves. Diodes, 
Tagboards, Chassis. Valveholders. etc. Good value save £££s. Lucky Dip 
Service. 

FANTASTIC BARGAIN. New 6 inch tubes. E450 4/B/16 4VH. medium 
Persistance. green. Ideal scope tube. 

Also 7BP7. All unused as new. Price £2 post paid. 

TRANSISTOR BOARDS -consisting of transistors, diodes and resistors 
etc. Long leads. Good value 12 for £1.00 (min. order) P. & P. 30v. 
Quotations for quantity. 

OUR SELECTION OF 6-Ex. Equ. METERS consisting of 3in.. 24in., 2in. 
mill amps. volts, amps. Mixed at the bargain price of £2.20 P. & P. 30p. 
minimum order of six. 

NEW AERIAL WIRE ON BOARDS 7/22 UNCOVERED 9015 £1, p & p, 
25p. 

AERIAL POLES 415 high 2" in diameter push -in type as new fl each p. & p. 
25p each minimum four. 
DLR No. 5 HEADPHONES -High impedance. Good condition £1.30 
postage paid. 

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 & SONS LTD. 
Radio Dept., High Street, Cheslyn Hay, Nr Walsall, 

Staffs. 



MAPLIN ELECTRONIC Si1PPLIES 

ORGAN BUILDERS 
MES announce the r et; latest desclopment in organ 
circuitry. 

THE DM02 
13 Master Frequencies on ONE tiny circuit board. 
LOOK AT THESE AMAZING ADVANTAGES 
* 13 frequencies from C8 to C9. * Each frequency 
digitally derived from SINGLE h.f. master oscillator. 
* Initial tuning for the WHOLE ORGAN: ONE 
SIMPLE ADJUSTMENT. * Relative tuning NEVER 
DRIFTS 1 * External control allows Instant tune -up 
to other musicians. * Outputs will directly drive most 
types of dividers Including the SAJ110. * And each 
output can also be used as direct tone source. * Vari- 
able DEPTH AND RATE tremulant optional extra. 
* Gold -plated plug -in edge connexion. * Complete 
Obre glass board (including tremulant if required) ONLY 
3.71n. x 4.5in. * Very low power consumption. 

* S.a.e. please 
for foti technical 
details. 

* EXTREMELY ECONOMICAL 
PRICE. * Ready built, tested 
and fully guaranteed. 
DMO2T (with tremulant) ONLY 
8126. 
DM02 (without tremulant) 212116. 

Trade enquiries 
welcome. 

SAJ110 7 -stage frequency divider in one 14 pin DIL 
package. Sine or square wave input allows operation 
from almost any type of master oscillator Including the 
DM02 (when 97 notes are available). Square wave 
outputs may tie modified to saw -tooth by the addition 
of a few componente. SAJ110: 28.03 each OR special 
price for park of 12: 22000. S.a.e. please for data sheet. 

Keyboards: High quality adjustable type. 

Sloping front 61 -note C to C 11850 
Sloping front 49 -note C to C 014 35 

Flat front 48 -note F to E 214 35 

Contact Blocks GB2 (2 make contacts) 19p 

Palladium earth bar ner octave length 15p 

Stop Tabs rocker type not engraved (white. re41 . 

grey or black) with DPDT switch 49p 

Swell pedal 10k log pot fitted 06.93 

REVERBERATION UNIT 
Enhances the sound of any electronic musical instrument. 
Ready built spring line driver module suitable for use 
with almost any spring line 06'84 

Two types of spring line available: 
Short line 2325 
Long line 6759 

S.a.e. please for detalls. leaflet MES 24 

* Sq.ME 
GDA°YY 

SERVICE 

DISCOUNTS! DISCOUNTS! 
Every time you spend over £2 (excluding VAT) you will 
receive some MES Discount Vouchers, one for each full 
pound spent on goods, two for each full pound it you spend 
over £8 on goods. When you've collected over 25 vouchers 
send them to us with an order and we'll give you FREE 
GOODS TO THE VALUE OF £1. 

BASIC ORGAN CIRCUIT 
Leaflet MES 61 shows complete circuit for a basic fully ̀ olyphonic organ. Send only 15p for leaflet and start building 
now I REMEMBER -when you have built this organ you will later be able to use the same top quality component parts 
as the basis of a large sophisticated instrument with all the facilities you want. Watch our ads for details. 
Leaflet MES 52 shows how to extend your MES 61 basic organ to two keyboards with lots more stops. Just send 5p 
(stamp) with an s.a.e. and we will send you a copy. 

CAPACITORS 
Bub-miniature 
Axial lead electrolytic 

Mfd V Price 
1 63 Op 
1663 6p 
2.2 63 Sp 
8.9 63 Sp 
4788 Sp 
6840 Sp 
6868 Sp 

10 20 Sp 
it 63 Sp 
16 16 Op 
15 40 Sp 
16 63 Sp 
22 10 Sp 
22 25 Sp 
22 69 Sp 
99 636p 
93 16 Sp 
93 40 Sp 
47 4 Sp 
47 10 Sp 
47 25 8p 
47 40 6p 
47 63 Sp 

Mfd 
68 
68 
68 

100 
100 
100 
100 
100 
160 
160 
160 
150 
150 
220 
220 
220 
220 
220 
220 
830 
930 
830 
930 

V Price 
63 Sp 

16 ep 
63 14p 

4 Sp 
10 Op 
26 Sp 
40 Sp 
63 16p 
63Sp 

18 Sp 
25 Sp 
40 14p 
69 169 

4 Sp 
10 Sp 
16 Sp 
26 143 
40 16p 
69 250 

4 Sp 
10 Sp 
16 149 
63 28p 

Mfd 
470 
470 
470 
470 
680 
680 
680 
680 

1000 
1000 
1000 
1000 
1500 
1600 
1600 
2200 
2200 
3300 
4700 

V 
6 

30 
25 
40 

6 
16 
26 
40 

10 
16 
25 

10 
18 

6 
10 

6 
4 

Price 
8 Sp 

14p 
16p 
25p 

3 14p 
1ep 
25p 
28p 
14p 
lep 
2áp 
28p 

3 16p 
25p 
S8p 

3 25p 
28p 

3 28p 
28p 

OMNIUM 
GAT HERUM 

PP3, 6 etc. battery clip dual min. ¡p 
PP1, 9 etc. battery clip separate per pair Sp 

Pair crocodile clips 1 red, 1 black Insulated 
sleeve. 10p 
Bolder Multicore 22ewg 10 metres 26p 
Silicone grease in special dispenser 20m1. 54p 
Red neon 240V panel mounting 23p 
Lacing Cord Strong rayon cored PVC 
25m. á1p 
Panel fuse holders 20mm 2Op; 11" 41p 
Transformera 
LT700 min. output transformer Pri. I.2k Q 
Sec. 6 n 200mW Sop 
Sub -min. Mains Transformer 
6 -0.6V 100mA 95p 
12 -0.12V 60mA 96p 
Bize:Both approx. 90 x 27 x 25mm. 
Mln. Mains Transformer (Size: 46 x 8t x 
38mm) 0-12V 260mA, 6.12V 250mA 6188 
Maine transformer MT3AT 
Pd. 200-220-240V, Sec. 12.18.20.24.30V 2A 

63.31 
Mains Transformer MT206AT 
Pri. 200.220.240V, Bec. 0. 15.20V IA, 
0.115.20V IA 23.98 

DM CATALOGUE 269 
Our 80 page catalogue has over 20 pages 
showing connexion details and data for our 
complete range of transistors, diodes, I.C.'s 
etc. + Over 100 Photographs t Over 100 
line drawings. Seeing exactly what you're 
buying makes ordering so easy) 

PLUGS AND SOCKETS 

DIN PLUGS 
2 pin (1 Oat) ¡p 
3 pin . 31. 
4 pin. 6 pin A 
(100 °), 6 pin B 
(240°), 6 pin 10p 

DIN Sockets 
2 pin Sp 
9 pin, 4 pin, 6 pin 
A (180°), 6 pin B 
(240°), 7p. 6 pin Sp 

)11470 ¡to 

MAINS 
P360 8 pin 1.5A 
chassis plug with 
line socket. Per 
pair 289 
SA 2190 3 pin 6A 
chassie plug 209 
SA 1862 Line socket 
for above 23p 

McMURDO 
RP8 8 way chassis 
plug á8p 

1108 8 way chassis 
socket 6110 

PHONO 
Plug plastic Sp 
Plug screened 12p 
Chattels socket 4p 

JACK 
Std. i" mono plug 
Plastic 13p 
Screened gip 

*ltd. 1" stereo plug 
Plastic 15$ 
Screened 809 
Open mono socket 

mono socket t with 
2 break contacts 
149: Moulded stereo 
socket 5" with 8 
break contacts 18p; 
35mm. plug piratic 
9p; screened 15p; 
open socket Sp. 

WE KNOW YOU NEED 

IT! 
The MES 1974 Catalogue 
is STACKED with dozens 
M tempting new linee. 
BRIMMING OVER with 

clear illuetratlons 
and detailed data. 

WE'RE WAITING 
TO RUSH YOU 
A COPY. 

You'll be IMPRESSED 
with our POST FREE 
ordering system. EX- 
CITED by our BIG 
VALUE discount vouch- 
ers, STAGGERED by our 
UNBEATABLE speed of 
service. Take the first 
step towards real service 
NOW: Send ONLY 259 
for our beautifully 
produced catalogue and 
leave the rest to net 

POTENTIOMETERS 
Rotary miniature carbon track 1" spindle. 

Single gang Lin or Log 
5k, 10k, 15k, 50k, 100k, 250k, 
500k, 1M, 2M (and lk Lin) 16p 

Single gang with DP switch 
250V 2A Log or Lin 6k to 
2M as above 33p 

Dual gang 

iir (Stereo) without 

isi 
switch Log or Lin 
bk to 2M as 
above 49p. 

PRESETS 
Sub- miniature 01W Vert or Horiz. 100, 250, 500, Ik, 2.5k, 6k, 
10k, 25k, 60k, 100k, 250k, 500k, 1M Sp 

NE555V 69p 8-pin DIL 

LINEARS e9p CA3046 
LH0042C. T099 (TO5). FET 1/p Op Atop N 

25p LM301A. 8 -pin DIL. Op Amp 
MC1303L. 14 -pin DIL. Stereo Preamplifier ¡1899 
MC1810P. 14 -pin DIL. FM Stereo Decoder Um coils 

¡8,1áD needed) 
MFC6040. electronic attenuator 88p 
MFC8010. 8 -pin base, 1W Audio Power Amp ¡1 37p 
MFC4000B O watt Audio Amp 
NE666V. 8 -pin DIL, Precision Timer SOP 

NE661B. 16 -pin DIL, Phase Locked Loop 64'489 
1603402N Amplifier /Multiplier ¡'899 
SG1496D. 14 -pin DIL Four Quadrant Analogue Multi- 

709 plier 
)sA723C. TO99 (T05), 2 to 97V Voltage Regulator 76v 

iiA723C. 14 -pin DIL, 2 to 37V Voltage Regulator 
76p µA7410. 8 -pin DIL. Op Amp 
4Sp ItA741C, 14 -pin DIL, Op Amp 

nA747C. 14 -pin DIL, Dual Op Amp 11 
S9p ItA748C. 8 -pin DIL. Op Amp 

ZN414. TOG. TRF Radio ¡1'209 

Full data, pin connexions, etc., on nearly all types listed In our 
catalogue. Price 25p 

RESISTORS 
Carbon Film OW 8% 1 Cl to 1M; 30% 1.2M to 10M E12 1p 
Carbon Film iW 6% 1 CI to 1011; 10% 12M to 10M E12 1p 
Carbon Film 5W 6% 11 n to 910k E12 A E24 1p 
Carbon Film 1W 6% 1011 to 10M E12 lip 
Metal Oxide iW 2% 100 to 1M E12 A E24 4p 
Wirewound 25W 10% 0.22ohm, to 0'47ohms E12 149 
Wirewound 25W 5% lohm to 270ohms E18 12p 

El2 values 10, 12, 15, 18, 22, 27, 93, 39, 47, 56, 68, 82 and decades 
E24 values 11, 13, 16, 20, 24, 30, 36, 43, 51, 62, 76, 91 and decades 

SWITCHES 
Rotary with adjustable stop 1 pole 2 to 12 way; 2 pole 2 to 6 

way; 3 pole 2 to 4 way; 4 pole 2 or 8 way. each 363. 
Maine rotary DPST 250V 2A 20p 

fflOt Push to make 
non-locking 
14p 

Toggle 250V 1.5A 
with ON /OFF High quality "sub- minla- 
plate 25p. tore" toggle switches 

SPDT 1SA 204V AC 58p 
DPDT 1.5A 240V AC 75p 
DPDT 3A 240 AC 77v 
Four Pole DT SA 240V AC 

¡1 87 
Slide Sub- 
miniature 

DPDT 9p 

VAT Please add 8% Post & packing FREE in U.K. Orders and enquiries for catalogues to MAPLIN 

to the final total. (ISp handling charge on orders under LI.) ELECTRONIC SUPPLIES, P.O. Box 3, Rayleigh. 
First clasx post pre -paid no elope supplied tree with every order. Essex. PHONE SOUTHEND (0702) 44101 
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CHIPS UNLIV ITED! 
WE have, from time to time, taken a peep at the pocket 
calculator market. It has been currently estimated 
that the world -wide production of chips for elec- 

tronic calculators for 1974 will be of the order of 28 million 
units. This exploding market is one of the few fields in 
which prices are constantly dropping. If the present growth 
rate continues, it is estimated that there will be an elec- 
tronic calculator shortage within two years! 

There exists a veritable jungle in both price and selection. 
The prolific arrays of pocket calculators that are available 
to the consumer that dominate the windows and counters 
of our local high street - shops are indeed bewildering. 
There appears to be a greater variety of pocket calculators 
than transistor radios! 

A price war has emerged amongst major manufacturers - 
prices being slashed overnight and indeed putting many 
retail distributors and 'special offer' organisations on the 
spot! A recent overnight price reduction by a major manu- 
facturer caused considerable embarrassment to many of 
his trade and retail outlets. This sort of fiasco is being 
repeated over and over again. Where will it all end? 

One enterprising calculator manufacturer determined to 
display his 'chips' to members of the public has opened 
up a 'mobile shop' at a London main line railway station. 
By all reports, he is doing fantastic business. 

What of the 'domestic' pocket calculator? Rumour has it 
that a basic calculator especially designed for the house- 
wife may be launched. If so, this could be just the thing for 
calculating and analysing those shopping expeditions to 
the supermarket. The shopper would be able to check his 
totals at any time and at the till check -out point. I can 
foresee many red -faced supermarket managers attempting 
to explain away the differences that may occur between 
store and customer calculated totals. 

The pocket 'memory' calculator with its inherent potential 
as a pocket computer, with the ability to recall stored 
information at the press of a button could be just around 
the corner! 

What of the future? The pocket calculator could become 
as prolific as the ball -pen -a must for everyone. 

However, the pessimists (optimists, if you prefer) are 
chanting 'Beware, Big Chip is watching you!' (shades of 
1984). They could however be forecasting our future. 

There is no doubt that the calculator chip has, in many 
ways, dramatically changed our whole way of life. The 
question is: are we all in the hands of the Big Chip? 

LIONEL E. HOWES- Editor. 

We're off to a good start in the New Year with 
our three part series on Model Control by Radio 
and we tell you how to get your licence for this 
most interesting of hobbies. Do you sometimes 
wish you had a small audio amplifier around for 
testing purposes? Our 2 watt IC audio amplifier 
will fill the bill. The Special Pre -publication 
Book Offer ought to appeal to many of our 
readers for all the useful information contained 
in Radio Servicing Pocket Book, a new 3rd 
edition. Finally, you won't want to miss the 
fourth and final part of the PW Buyers' Guide 
1974/75. All in the January issue of Practical 
Wireless. 
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From Partridge .. . 

N ever increasing number 
of people are living in 
space restricted environ- 

ments. Either through sheer lack 
of external facilities for the 
erection of aerials, the inability 
to receive radio signals inside 
ferro concrete walls, or the 
existence of local government 
legislation preventing the use of 
outdoor space for aerials, there 
are ever growing numbers of frus- 
trated readers unable to pursue 
their hobby of Amateur Radio or 
Short Wave Listening. 

For many years now Partridge 
Electronics Ltd., of Broadstairs, 
Kent have specialised in equip- 
ment designed to overcome this 
problem. Five years ago they pub- 
lished a reproduction of a World 
Record Certificate awarded to 
American Radio Amateur W6TYP. 
This was achieved by Mr. Art 
Child of San Francisco using the 
Partridge system operated from 
a hotel room at the foot of San 
Francisco's famous Nob Hill. 

Partridge have now developed 
a device known as A.G.T.U., an 
Aerial Tuning Unit which also 
incorporates an Artificial Earth 
(or ground). This overcomes the 
only remaining problem of the 
high -rise apartment or flat dwel- 
ler having no access at all to 
natural earth. 

ON THE COVER... 

PW's MINIATURE 
SCREWDRIVER 
Don't despise this very 
useful workshop aid be- 
cause it seems to be so 
small! How many times 
have you found that your 
'small' screwdriver is just 
too wide or too thick for 
the grubscrew in a knob or 
the adjusting slot in a 
subminiature potentio- 
meter?? The more you 
use it the more uses you 
will find for our little pre- 
sent! 



NEWS... NEWS... NEWS... 
Harrogate Fair 

AUDIO '74 or the Northern 
International High Fidelity 
Festival at Harrogate was 

the biggest and best -attended 
ever. In 1970 there were only 50 
exhibitors. 1972 saw 70 firms 
exhibiting their wares and this 
year over 90 companies decided 
to show their faces. 

Over the last couple of years, 
there has been a marked increase 
in the amount of quadraphonic 
equipment on show. It is a 
pity that there seems to be little 
or no agreement on the kind 
of system to be favoured for 
quadraphonic reproduction. 

We hope to include a short 
report on "Audio '74" in a future 
issue. 

BBC tape deal 
ACONTRACT to supply the 

BBC with more than 
100,000 reels of TS Scotch 

262 recording tape for stereo 
broadcasting has been awarded to 
3M United Kingdom. 

The contract, which is due to 
run until next June, is in addition 
to. the 70,000 reels supplied to 
the BBC last year after close 
liaison between the Corporation's 
sound engineers and technicians 
from 3M's magnetic tape facilities 
at Gorseinon, near Swansea, and 
Caserta in Italy. 

BEAB approval list 
FT HIS list covers the first 

category of audio products 
il in the BEAB Approval 

Scheme which have successfully 
met the requirements of the 
British Safety Standard BS.415: 
1972. 

Decca Radio & Television with 
the Decca DS623, ITT Consumer 
Products Ltd. (ITT KP 820, KP 
821, KA 1026, and RGD PA 30, 
P 83). Pye Limited (Pye 5000 
and Invicta 8040). Sony (UK) 
Limited (Sony HMW -20). Rank 
Radio International Ltd. (Bush 
A 1005, A 1016, BS 3013, Dansette 
A 4005, A 4016, and Murphy 
MS 3014). Thorn Consumer Elec- 
tronics Ltd. (HMV 2046, Ferguson 
3047, Marconiphone 4047, 4049, 
Ultra 6046, 6048. 

Computer club 
NOW moving into its second 

year of existence the 
Amateur Computer Club of 

Basildon, Essex has now forma- 
lised its activities into a constitu- 
tion and elected officers for the 
year. 

The club now has a firm 
membership of over 200 with a 
regular newsletter forming the 
nucleus of the club. 

After two Annual General 
Meetings in London and commit- 
tee meetings the start of a club 
activity schedule has emerged. 
The first of which was an open 
afternoon on the 25th May, 1974, 
at the Galdor Centre, 52 Brighton 
Road, Surbiton, Surrey. 

The people at the Galdor 
Centre own and run an ICL 1301A 
computer (1960 vintage) which 
they have installed and made 
working to provide them and simi- 
larly interested persons with com- 
puter time at "materials only" 
cost. 

Further activities are being 
arranged and will be announced 
in the newsletter which has also 
provided a unique forum for the 
airing of ideas and introducing 
basic principles to the beginner. 

Articles in the newsletter have 
covered transistor working, design 
and operation of a digital core 
store, digital computer elements. 
computer software, software 
routines, descriptions of various 
computer systems both working 
and under design /development, 
news information items and com- 
puter games! 

Club members are contributing 
articles to the newsletter result- 
ing in some cross fertilisation of 
ideas among the members, which 
is one of the most important 
objectives of the club. 

New members and ideas are 
very welcome, membership is 
£l-00 per year (that includes the 
near monthly newsletter) and 
applications should be directed 
to Mike Lord, 7, Dordells, Basil- 
don, Essex. 

Heathrow computer 
CABLE and Wireless Ltd. 

have installed a new com 
puter -based departure con- 

trol system for airline passengers 
at London Airport. Japan Air 
Lines will use the system named 
"Lopac" which has been jointly 
developed by C & W and 
Scientific Control Systems Ltd. 

Apart from speeding passen- 
gers' baggage check -in procedure, 
the system also allows for 
productivity expansion. 

Lopac, incidentally, stands for 
Load Optimisation and Passenger 
Acceptance Control. 

PW TOOL KIT OFFER 

We apologise to our readers for 
the delay in dealing with their 
orders. The overwhelming de- 
mand created problems with 
delivery. If any readers have 
not received their tool kits, or 
a suitable alternative, would 
they kindly contact the Editor. 

Javelin move 
JAVELIN Electronics have 

closed down their City offices 
and moved to Javelin House, 

Second Way, Exhibition Grounds, 
Wembley, Middlesex HA9 OUA. 
(01- 903 -6821) . 

The new building contains the 
service department, a dealers' 
advice centre and a customer 
relations department. 

Sansui 4- channel 

T HE sponsors of the "QS" 4- 
channel system, Sansui, are 
making moves to persuade 

artists in the UK to record 
material using their system. 

The "QS" regular matrix 
system has been accepted by the 
American and Japanese Record- 
ing Industries Associations and 
over 20 record manufacturers are 
producing software in the 
system. 

It has been stated that at least 
one commercial radio station in 
the United Kingdom is thinking 
of using "QS" which has now 
been adopted by all f.m. stations 
in Japan. 
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SPECIAL 
PRODUCT 
REPORT 

IOURISIU Le 

CAR RADIO KIT 
I MUST confess from the start that I am not entirely un- 
familiar with the RT -VC car radio having bought an earlier 
version some time ago. I spent a couple of evenings leisurely 
soldering the bits and pieces to the printed circuit board 
and putting the thing together, following the instructions 
most meticulously. On connecting it up to a 12 volt battery 
in the workshop the radio worked first time and with a 
tweak of the oscillator capacitor the calibration was done. 

The set soon disappeared into the innards of my 
daughter's Triumph. Herald. I was about to say 'never to 
be seen or heard of again' but that would be patently untrue 
since the radio is simple but elegant in appearance and can 
certainly be heard! Subsequently, the set came out for a 
further fiddle on the oscillator trimmer to enable London's 
Capital Radio to be tuned in right at the low frequency end 
of the medium wave band. A big improvement on the side - 
band splash that had been tolerated up to then! 

This latest Tourist Two car radio kit has taken all the fun 
out of the home construction of kits and one would be hard 
pushed to say, with a clear conscience, that 'I made it 
myself'. Admittedly the earlier version of the PCB had a 
few components plus the audio IC already soldered in 
position but I suspect that RT -VC did this so that they could 
say 'look at our soldering ... now you do the same'. In 
fact, they insisted that the constructor's soldering was as 
good as theirs before accepting back any kits for servicing 
or checking ... and quite rightly so. 

Now, alas, the PCB comes completely assembled and the 
soldering iron remains cold and unwanted! A pair of long 
nosed pliers and a small screwdriver are all the tools re- 
quired with this new kit and the remaining assembly work 
is child's play. In the words of RT -VC the kit can be as- 
sembled in less than two hours by anyone who has the 
ability to wire a normal household three pin plug'. 

Assembly 
The assembly instructions are extremely detailed and I 

cannot think of any point that would arise that isn't dealt 
with already. RT -VC's guarantee says 'If, after receiving your 
Tourist kit, you feel that its construction is not within your' 
capabilities we will refund you the full price of the goods, 
less post and packing, upon the return of all parts supplied 
on the condition that no constructional work been attempted 
and all parts are received in the same condition as 
dispatched'. I hope that the formidable appearance of the 
assembly instructions, fault -finding guide, installation 
instructions and six annotated photographs will not have 
the opposite effect and frighten off the prospective 
constructor! 
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Having completed the assembly you will want to know the 
polarity of your car's electrical system. If it is negative earth 
then the set is ready to go but if it is a positive earth then 
you have to change over two of the push -on tag connectors. 
Not very difficult! Should you decide ever to transfer the 
radio to a car of opposite polarity the change back can be 
made more quickly than it takes to tell. 

Installation 
RT -VC recommend a check -out of the set with the car 

battery before final installation in the car. Calibration takes 
a moment and the aerial trimmer is adjusted using the 
aerial that is to be fitted to the car. If all is well, and I'd be 
surprised if it wasn't, installation can now begin. RT -TV's 
instructions on this aspect are, again, as complete as they 

SPECIFICATION 

Tuning Range:- Medium Waves 185 to 555m (1620 
to 540kHz) 
Long Waves 1153 to 2000m (260 to 
150kHz) 

Sensitivity:- Better than 150 at 1MHz 

Output:- 4 watts to 4 ohm speaker 

Controls : - Push- buttons (4 MW 1 LW), 
manual tuning control, volume/ 
on -off 

Dimensions:- 7" wide 2" high 4 .1" deep approx. 

The supply voltage is nominally 12 volts. The polarity, 
relative to the case, can be changed over internally 
simply by reversing two push -on tags. The circuit is 
protected by an internal fuse and a VDR (voltage 
dependent resistor) against static discharge. 

Prices:- Car Radio Kit £7.70 +55p P /P. Speaker, 
including baffle and fixing strip £1.65 +23p P /P. 
Car Aerial, fully retractable and locking £1.37 -1 -20p 
P/P. 

Radio and TV Components (Acton) Ltd., 21 High 
Street, Acton, London, W3 6NG 
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The contents of your kit will look like 
this, left. Between the metal casing is 
the permeability tuning unit and 
pushbutton assembly. Bottom right 
shows the complete PCB which is 
fully tested before despatch. 

If the simple Instructions are 
followed the almost finished set 
should look Ilke that in the photo- 
graph below. Only the dial, escut- 
cheon and knobs remain to be fitted 
plus the cover. 

can be and cover every contingency. There is one point here 
that might be stressed. If you use the aerial available from 
RT -VC the feeder is about 4' 6" long and the aerial trimmer 
works perfectly, peaking signals as it should do, when the 
overall performance is excellent. However, if you need to 
fit the aerial to the car in such a position that requires the 
feeder to be extended then this must be done using a 

special extension lead otherwise performance will definitely 
be impaired. Using ordinary coaxial cable just will not work. 
This point is fully covered in the instructions. 

Apart from the manual tuning over both bands, four of the 
push- buttons can be set very easily to any desired stations 
on the MW band, the fifth push- button selecting a station on 
the LW band, usually BBC Radio 2, the band change being 
automatically effected by the action of the push- button. 
If, for some strange reason, the set does not work at all, 
or unsatisfactorily, then the Fault Finding Guide will come 
to your aid and the answer found very quickly. 

Interference 
Having completed the installation and tested the radio to 

your satisfaction there is a chance that you will suffer a 

slight set -back when starting the car, because of inter- 

ference to the radio from the various bits of electrical 
equipment. Generally, unless the car is a real old 'banger', 
normal suppression capacitors and othér devices will be 
fitted to the car already and little trouble will arise. However, 
this matter is dealt with fully in the notes and if the logical 
sequence of checking is followed a rapid solution will be 
found. 

Conclusions 
A very well designed kit with all the bugs ironed out long 

ago. Being a bit of a fiddler myself I would have liked the 
oscillator and aerial trimmer capacitors to be accessible 
from the outside of the case when the radio is installed in 
the car. I compromised by very carefully marking out and 
drilling two holes in the top cover of the case above the 
trimmers, sticking a bit of Sellotape over the holes when I 

had done fiddling. I wouldn't expect RT -VC to do anything 
about this point but I thought I'd mention ìt, got to complain 
about something! 

Finally, I don't know how RT -VC do it at the price but I 

understand it is due to the purchasing in volume of proven 
components and direct retail sales. Certainly they are not 
contributing to the present inflationary movement! 
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INEXPENSIVE 

CAPACITY 

ßHIOGE 

TEST gear is often conspicuous by its absence 
from the amateur's workshop, possibly 
because such equipment can be expensive to 

buy but, more likely, because it is not a justifiable 
outlay considering the relatively few occasions on 
which it would be used. 

The Capacity bridge described here is very cheap 
to make, will measure capacities from as low as 
2pF and up to about 10µF and will be found to be 
quite adequate for general workshop use. Over a 
period the constructor manages to collect unto 
himself a quantity of capacitors that have had their 
markings removed in one way or another. This 
bridge will enable them to be measured, checked 
and used again. Incidentally, it is a very wise man 
who checks the value of every component before 
using it, regardless of colour code or marking, 
saving a lot of time and temper. 

It is not everyone who has good eyesight and 
even slight colour blindness can cause confusion 
with colour coded components, generally with blues, 
browns and greens, which can lead to wrong values 
of resistors and capacitors being fitted to PCBs etc. 
This bridge will eliminate any such problems 
especially if it is used as a matter of routine. 

The dial is simple and easily calibrated and used 
in conjunction with a four step multiplier switch. 
The consumption of the bridge is very low and the 
internal 9 volt battery will last a very long time. 

DESIGN 
As you may have guessed, a bridge circuit is used, 

what else! and was last seen in the Take 20 series 

Fig. 2: Complete circuit of the capa- 
city bridge derived from the basic 
circuit of Fig. 1. Other types of tran- 
sistor such as BC109, BC149, BC169 
can be used if due note is taken of 
lead -out connections. 
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Fig. 1: This circuit illustrates 
how the collector load resis- 
tor of an audio oscillator is 
used as part of a capacity 
measuring bridge. 

in this magazine. In essence, the collector load 
resistor of the second transistor of an audio 
oscillator forms two sides of the bridge, Fig. 1, and, 
in practice, is a potentiometer. The other two sides 
of the bridge comprise a capacitor Cs of known 
value and Cx, the capacitor under test. If these 
capacitors have the same value then, for the bridge 
to balance, Rl will equal R2. A detecting device 
`D' placed across the bridge will indicate a null in 
the audio tone under these conditions. If Cx is any 
other value then the bridge is unbalanced and `D' 
will indicate this. Balance can be restored if the 
ratio of R1 /2 is adjusted to have the same ratio 
as Cs /Cx. 

In the practical circuit, Fig. 2, Cs is in the form 
of a four position multiplier switch with capacitors 
of 100pF, 1000pF, 0.01µF and 0.1µF all of close 
tolerance, the switch being marked xl, x10, x100 

Crystal El 
earphone 

13 14 15 16 52 
100 

Black 

1000 0.01 0.1.uF 
F pF yF 

x10 x100 

x1 x1000 

st 

2N2926G 

+ 

T 
C7° 9V 

100}íF _ 



In this inside view of the bridge the 
capacitors have been moved away from 
the switch S1 to show the circuit 
board. 

and x1000. The capacitor under test is connected to 
the two terminals. Transistors Tri and Tr2 form a 
multivibrator circuit running at about lkHz but the 
actual frequency is not of any great importance. 

The detector is asimple crystal earphone of very 
high impedance, this factor contributing very 
significantly to the excellent performance of the 
bridge, the minimal damping imposed by the ear- 
phone providing a deep sharp null at balance. 

CONSTRUCTION 
The bridge is housed in a heavy plastic box with 

all the components mounted on an aluminium panel. 
The oscillator components, with the exception of the 
potentiometer VRI, are assembled on a small piece 
of Veroboard as in Fig. 3. The bottom rail of the 
board is soldered to a tag bolted to the panel, provid- 
ing adequate support for the board. 

C3,4,5,6 connected between 
/ top rail and Si 

FT- --t*_-) 
F22 

C2 Link 

CI 
Tr? 

C7 Test 'C 
terminal 

and VR1 

IAM 02461 

Fig. 3: Components comprising the audio oscillator are mounted on 
Veroboard as shown above. 

The test terminals are spring loaded, their 
soldering tags passing through 38in. holes drilled 
in the panel. The holes are purposely large to 
reduce self capacity. An alternative might be to use 
feedthrough insulators terminated on top of the 
panel with miniature crocodile clips on stiff leads. 
Whatever arrangement is used it is essential that 
a capacitor can be connected to the bridge and 
removed again very easily. 

The potentiometer is a very ordinary linear 
carbon one with a plastic spindle, which, again, 
reduces self capacity but one with a metal spindle 
would probably work just as well. The dial was 
made from a disc of card held under the potentio- 
meter fixing nut together with a pointer knob of 
such a size as to allow a single range of calibration 
figures to be marked on the dial. The dial is marked 
in the 'preferred' range of values corresponding to 
the standard markings on capacitors. 

The crystal earphone is wired directly into the 
circuit, which again helps to reduce capacity. A 
combined phone jack and on /off switch was contem- 
plated but a switch and isolated jack could not be 
found. If any doubt exists as to whether an earpiece 
is crystal or magnetic it can be checked with an 
ohmmeter. A magnetic one will show very low 
resistance whereas a crystal one will show, effectively, 
an open circuit. Just to make sure that you havn't got 
an open circuited magnetic earphone put it in the 
ear and check again with the meter when clicks 
should be heard even though the meter indicates an 
open circuit. 

The multiplier switch used here is a miniature 
ceramic one but the more common plastic or 
paxolin wafer type will suffice. However, if the 
switch chosen has been used before it must be very 
thoroughly cleaned before using it in this bridge, for 
reasons which will be noted later. The standard 
capacitors C3 to C6 are wired directly between the 
switch tags and the top 9 volt rail on the circuit 
board. If a standard size switch is used it will be 
necessary to move the board down from the position 
shown in the prototype. It is a good idea anyway, 
with any project, to shuffle the components around 
for best positioning before drilling panels etc. 

CALIBRATION 
After the small amount of wiring is completed 

and checked, fit the PP3 battery and switch on when 
the audio tone should be heard in the earphone. 
The volume -, should be adjustable from maximum 
to zero using the potentiometer. Adjust the position 
of the knob on the potentiometer spindle so that 
the ends of its travel are positioned as shown in 

707 



the photograph of the bridge. Mark these positions 
on the dial with a sharp pencil. With the multiplier 
switch on xl a null should be found near the top 
of the dial, if the potentiometer has been wired as 
shown in Fig. 2. This represents the zero position 
of the bridge without any external test capacitor. 
Mark this point on the dial. 

Close -up of the dial of the bridge. Note that the limits of travel of the 
potentiometer are also marked. 

With a 100pF 1% capacitor connected to the 
terminals and multiplier on xl find a new null at 
about mid position on the dial, then mark it. Turn 
multiplier to x10 and locate null not far inside the 0 
mark. This is marked 10. Note that we have been 
able to find two points on the dial for one capacitor, 
using the multiplier. This feature can be used to 
cross check dial readings. 

Change the test capacitor for one of 100pF 1% 
and mark the null at the bottom end of the dial. 
Switching to x10 should locate the null at the 100 
point, already marked. The remainder of the cal - 
bration is done using 1% or 2% capacitors in the 
preferred range of 120, 150, 180, 220, 270, 330, 390, 
470, 560, 680 and 820pF. The xl multiplier is used 
to mark the remaining points between 100 and 
1000pF and x10 for the points between 10 and 100pF. 

TOLERANCES 
For a general purpose bridge the cheaper 5% 

tolerance capacitors are quite adequate for calibra- 
tion purposes but instead of having to buy the 
thirteen preferred values it is possible to make do 
with eight only, the missing values being obtained 
by paralleling certain capacitors as shown in the 
Table. There are probably other combinations 
possible by connecting capacitors in series or even 
series parallel! 

The calibration can be completed with a fine ball 
point pen or a more fancy dial constructed, as 
shown in the photograph. As the end points of the 
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potentiometer travel have been marked the dial 
can be removed for finishing or copying and then 
replaced without losing calibration. 

CALIBRATION CAPACITORS (pF) 

100 
120 
150 
180 

220 
270* 
330* 
390* 

1000 

470 
560* 
680* 
820 

The capacitors marked * may be obtained by connec- 
ting other values in parallel, as follows: - 

270 120 -{- 150 330 150 -: 180 
390 220 180 560 220 -- 180 150 

680 220 - 180 = 150 -1 120 

EXTENDING RANGE 
As shown, the maximum capacity indicated on the 

dial is 1000 x 1000pF or 1µF but it was later found 
possible to extend this range to 10µF enabling 
small value electrolytic capacitors to be checked, 
although it should be remarked that there is no 
polarising voltage applied to the capacitor under 
test. Nevertheless the bridge has been found very 
useful for this purpose. 

The accuracy of this extension to 10µF will depend 
upon the accuracy of a 1µF capacitor that is required 
for calibration. Again, a 5% tolerance will do as a 
1% capacitor of this value is rather expensive. 
Connect across the test terminals and locate a null 
near to the bottom end of the travel, past the 1000 
mark. The multiplier should be on x1000. The point 
can be marked lOnF for simplicity. Only two or 
three intermediate points are required such as 2200, 
4700 and 6800. 

IN USE 
Normally the null will be very deep and sharp. 

In my own case, the audio tone actually disappears 
at the null point and I generally consider my hearing 

* components list 

Resistors 
R1 10kfl 10% 1 or 1W R2/3 1Mí2 10% 1 or +W 
VR1 10kí2 linear carbon potentiometer. See text 

Capacitors 
Cl 1000pF 10% CS 0-01pF 1% SM or 
C2 1000pF 10% Polystyrene 
C3 100pF 1% SM C6 0.11íF 1% Poly - 
C4 1000pF 1% SM styrene 

C7 100pF 16V electrolytic 
Calibration Capacitors: -see text and table 

Miscellaneous 
Tr1 /2 2N2926G. Crystal earphone. Battery 9V PP3, 
battery clips. On /off switch. Veroboard 0 15in. 
matrix, approx. 21 x 11in. Knob and dial. Terminals 
(2). Case and panel 5 x 21 x 11-ín. deep (Stella 99 
series, from E. R. Nicholls 46 Lowfield Rd., Stock- 
port, Cheshire.) SI, Single pole 4 -way wafer switch. 



to be better than average. If the null is not deep and 
seems to be undefined then the capacitor is probably 
leaky although it may be of the order of a few 
megohms. The effect can be simulated by connecting 
a high value resistor across a known good capacitor 
and testing the combination on the bridge. The 
lower the resistance the poorer will be the null. In 
the long run it is better to destroy such leaky 
capacitors at the time of testing rather than to 
leave them around to be used in equipment where 
the leakage might prove highly detrimental to the 
operation of a circuit. 

AUDIO OSCILLATOR 
The bridge can also be used as a source of audio 

tone for testing amplifiers and suchlike, the output 
being taken from the test terminals and adjustable 
from zero to maximum output with the potentiometer. 
The waveform is very rough, of course, coming from 
a multivibrator but quite adequate for general audio 
testing. If a Morse key is connected across the on /off 
switch the unit can be used as a Morse code practice 
set. A second crystal earpiece can be connected 
across the test terminals and, if two keys are 
connected in parallel, two -way simulated signalling 
will be possible. 
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TELEVISION 

IN THE 
DECEMBER ISSUE 

SIGNAL STRENGTH METER 
Correct aerial alignment is important if bright,' 
sharp pictures free from blurring due to multipath 
reception, stably synchronised and with accurate 
grain -free colour are to be achieved. This is 
difficult without a signal strength meter since the 
receiver's a.g.c. system will hide signal strength 
variations -quite apart from the physical problems. 
The TV signal strength meter described is por- 
table and can be used to ensure that any u.h.f. TV 
aerial is aligned for optimum reception: it is 
equally useful in local and fringe areas. Features 
include varicap tuning, three gain ranges and a 

unique indicator of vision carrier reception by 

means of a light- emitting diode. Construction is 

easy since a ready -made surplus i.f. strip is used. 

DECODER FAULT -FINDING 
Colour receiver decoders are gene-ally reliable but 
when they do give trouble fault -finding can be a 

headache. In "Practical Decoder Fault Finding" 
in this issue a number of useful hints and tips 
based on practical experience are given together 
with guidance on the logical approach to tracing 
faults. 

SELF -CONVERGING COLOUR C.R.T.s 
The next generation of colour sets -already 
beginning to appear on the market -will be fitted 
with self- converging c.r.t./deflection yoke systems. 
How these operate, with particular reference to 
the Mitsubishi SSS tube, will be described. 

SERVICING TELEVISION RECEIVERS 
The Baird/Radio Rentals 660, 670 and 680 series of 
TV receivers and their faults will be described by 
Les Lawry- Johns. 

PLUS ALL THE REGULAR FEATURES 

TO 
(Name of Newsagent) 

Please reserve ¡de liver the DECEMBER issue of 
TELEVISION (25p) and continue every month until 
further notice. 

NAME 

ADDRESS 

L 
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MEASUREMENT 
IT never ceases to amaze me that 
measurement in electronics gets 
more and more sophisticated as 
every day passes. On reflection this 
must be so because as the very latest 
devices are born, some means must 
be to hand with which to measure, 
accurately, their performance. At the 
recent International Microwave Ex- 
hibition at Montreux, for example, 
there were switches shown which 
could switch at 26GHz- that's twenty - 
six thousand million times every 
second! I might add that the man on 
the stand eagerly told me, "... and of 
course we're working on higher 
frequencies right now ". 

While frequency must be measured 
accurately, what about time? Latest 
to come to my attention is a time 
interval counter which is soon to be 
launched in America. The amazing 
thing about this one is that it has a 
resolution of 100 Femtoseconds. If 
you are not impressed then let me 
add that a Femtosecond is 0.001 of a 
picosecond and a picosecond is one 
millionth of a microsecond which, of 
course, is one millionth of the com- 
mon or garden everyday household 
second. For the technical /boffin types 
it's 10-15 seconds. Just think if every 
Amateur radio station had one of 
these, it could tell its transmission 
frequency to a fraction of a cycle 
even at v.h.f. 

TIMED CALCULATION 
Electronic calculators and digital 

wrist watches always create interest 
but now I really have heard it all. The 
ultimate is about to be launched onto 
the market, something that will 
satisfy even the most pedantic of 
tiros. It's a digital wrist watch and 
calculator combined! The calculator 
part has a nine digit readout and 
offers forty functions. When it's not 
used as a calculator it functions as a 
digital watch. There are only 20 but- 
tons on the calculator and here the 
designers have introduced a very 
crafty dodge. 

Although only twenty buttons are 
employed (because of space con- 
siderations) there's a "shift key" 
which, when activated, gives the 
twenty buttons other functions thus 

ON RECENT DEVELOPMENTS 

giving a 40 button capability. This 
shift key acts something like the shift 
key on a typewriter which allows the 
same keys to be either capital letters 
or small, lower case letters. The 
watch /calculator measures about 
1-5in x 1.5in x 0.5in. deep. The first 
models are rumoured to be priced at 
around £200 £250 but they're not 
available yet and probably won't be 
for some time. The buttons, inciden- 
tally, are depressed with a small 
probe, or tip of a ballpoint pen as far 
as I can ascertain. Information is 
rather scant because this is a state of 
the art unit and the information is 
red hot. 

SOLID -STATE C.R.T? 
A colleague in Washington reports 

that the US Army may soon lay its 
hands on a liquid crystal display 
which gives an 84- character output. 
It also might be used as a liquid 
crystal cathode ray tube. At present 
the company doing the development 
is waiting to get a Government grant 
with which to continue work. It is also 
rumoured that the prototype device 
is coupled up to a miniature warfare 
computer. If this development is well 
funded, it could be another avenue of 
development for the solid state c.r.t. 
for television receivers. 

SOLID -STATE CAMERA 
At the other end of the television 

signal -the camera, developments 
are pressing on with solid state 
sensors which will replace the vidicon 
camera tubes. This was highlighted 
at the recent conference on charge 
coupled devices (c.c.ds) which took 
place at Edinburgh University. Of 
great interest was mention (plus 
photograph) of a miniature entirely 
solid state television camera which 
was constructed by Bell Labs at 
Murray Hill, New Jersey. Another 
interesting fact about this television 
camera is that it is battery operated. 
The size was not mentioned but from 
objects in the photograph which in- 
clude a ruler, it is judged to be of the 
order of 11cm x 6cm. 

The camera uses a chip sensor 
which has 256 x 220 element array 
gives excellent results using NTSC 
scan rates and the author claims 

that television image sensors with 
525 and 625 line capability are now a 
viable product. It must be remem- 
bered that solid state cameras will 
not come in over night. At present, 
users of the "valve" type camera 
tubes have only to plug in a compo- 
nent and it works whereas these 
solid state items are still being 
developed. However, with the world 
shortage of silver and the search for 
some other means of photography, 
it isn't too difficult to see the amateur 
photographer of the future holding a 
tiny solid state twin lens reflex which 
records directly onto tape which can 
then be played back on the television 
receiver at home. 

These CCD devices are well worth 
watching. New applications are com- 
ing up and are being enthusiastically 
worked on. To date they are being 
used in TV applications, infra red 
cameras, delay lines, telecommuni- 
cations, memories for computers and 
are even employed to generate a 
s.s.b. signal. 

IT'S SIMPLE! 
The servicing of televison sets 

has taken a step nearer to being 
automated. Grundig colour tele- 
vision receivers are currently manu- 
factured in modular form. A number 
of modules are used in a plug -in 
fashion, each unit looking after a 

specific function within the receiver. 
The offending module (in the case 

of malfunction) is simply unplugged 
and either repaired immediately or 
just replaced and then repaired at 
leisure in the workshop. 

Some 75% of the colour television 
circuitry is catered for in this way. 
Now, Grundig has taken care of the 
other 25% by adding a simple socket 
to the receivers. A small diagnostic 
unit is then simply plugged in. The 
circuitry is featured on the lid of the 
diagnostic box, and I.e.ds mounted 
in this circuit diagram illuminate to 
pinpoint any fault. 

/ 
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Now there's Dotom,u need never 
wait fOr electronic components. 

7 -day service. 
Buy the new Doram 

catalogue and you could have 
your components within 7 days 
of our receipt of your order. 

If you don't,you'll have 
your money back and no 
questions asked. 

What you won't get is 

a tedious wait. Which goes on. 
And on.And on.And on. 
You know just where you are 
with Doram. 
Millions of components. 

Doram is a brand -new 
deal for serious amateurs. 
It's a complete door -to -door 
components service operated 
by mail order. 

You buy the Doram 
catalogue for 25p (that's a 
yearly reference book for the 
price of a pint) and then you 
order from it. 

We're big enough to 
offer you stocks of millions of 
components on over 4,000 
product lines.. 

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

No- quibble guarantee. 
It's just about impossible 

to buy a defective part from us. 

Because our checking is so 
pains- taking. 

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

Because we offer a no- 
quibble replacement part 
service. 

And our guarantee is 

guaranteed by the fact that 
we belong to the biggest 
electronics distribution Group 
in Britain. 
All branded goods. 

All goods supplied are 

branded goods. Made by big - 

name manufacturers like RS, 

Mullard,SGS -ATES, Ferranti, 

Doram brings the 
amateur the sort of service only 
professionals have enjoyed 
before. 

So don't delay. Use the 
coupon. Send today for your 
first Doram catalogue. 
It can make your life a whole 
lot easier. 

For 25p that can't be 
bad, can it? 

TENCLOSE 
=A 

25p' PLEASE 
SENC ME THE NEW DORAM 
CA1ALOGUE. 

Nanue 

Address 

Doram Electronics limited, 
PO Box TR8, 

Wellington Road Industrial Estate, 
Wellington Bridge, Leeds LS12 2UF. 

*This will be refunded on orders 
of £5 less VAT) or more received 
by us before March 315t,1975. 

nrAmI 
PW112174 ----- 



LISTEN TO C O DAR ® THE WORLD! 

*CR70A 

COMMUNICATION RECEIVER 

P.R.40* 
*MADE 

TO 
ORDER ! 

£34 14! 
VAT PAID 
CARR. 87p 

The CODAR CR70A is an outstanding general coverage communication 
receiver, ideal for the keen S.W.L. 
It tunes from 540 metres medium through to 10 metres with no gaps. 
Covers shipping, coastguard and distress frequencies, all six amateur 
bands 160 -10 metres, International broadcast, Met. stations etc. etc. 
giving world -wide reception. Exclusive features include Air -spaced 
CODAR -COIL 1-1i-"Q" Aerial input, illuminated Meter and Slide 
Rule Scale, Two Speed vernier tuning. Switched B.F.O. for CW /SSB 
signals. Separate output for Tape recorder. 
Ready to plug in to 200/240 volts A.C. it only needs your aerial and a 
2/3 ohm loudspeaker to bring the world to your finger tips. 12 months 
full guarantee. 

* IMPORTANT NOTE 
This fine receiver is not a mass produced item, but each set is hand 
built to your order, individually checked and air tested. Please allow 
for this when ordering -your delivery date will be shown on your 
order receipt, sent by return. 

ILLUSTRATED LEAFLETS 

£I0.93! 
VAT PAID 
CARR. 32p 

R.F. PRESELECTOR 
The PR40 R.F. Preselector is the solid state version of the world famous 
PR30 which it now supersedes. 
It employs Silicon "N" Channel FET (Field Effect Transistor) front end 
followed by silicon NPN Broad Band R.F. Amp., and will substantially improve 
receiver performance over the range 1.5 to 35 MHz, providing a considerable 
increase in gain up to an overall average of 30dB, with improved image 
rejection and noise ratio. 
Supplied complete with co -ax plug (less standard 9 volt PP6 Battery). 12 
months Guarantee ... 

MULTIBAND -6* 
SHORT WAVE RECEIVER KIT 

£Ió90! CARR. 43p 

All transistor T.R.F. Receiver tunes 550 KHz to 30 MHz (540 to 10 metres) complete coverage -no gaps. Medium waves-Trawlers--Ship / Shore Telephone -All Six Amateur Bands 160 -10 metres -International Broadcast from Australia, Far East, Russia, USA etc. using 4 miniature plug in Coils. Hi -Gain FET Regen. Dec. /AF /AF Module giving full loudspeaker output to any external 2/3 ohm speaker. Receives AM /CW /SSB. Separate Electrical Bandspread, Calibrated Main Tuning. 
A Quality CODAR -KIT with 12 months Guarantee. No technical knowledge 
required, simple to build, printed circuit and Pictorial Instruction Manual. fully detailed step by step. 
Complete Kit with 4 Coils (less standard PP6 battery). 

FREE ON REQUEST 

ON THE DESIGN STAFF- C O DA R ® TELECOMMUNICATIONS AND ELECTRONIC 
G3SZM G3IRE EQUIPMENT SUPPLIERS TO H.M. AND OVERSEAS 

GOVERNMENTS 

VALCON WORKS BURRELL BUILDINGS CHURCHILL INDUSTRIAL ESTATE LANCING SUSSEX 
Tel. 090 -63 -61901 B N I S 8TZ 
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ALL 
SILICON! 

ELECTRONIC IGNITION SYSTEM 
This Capacitor -Discharge Electronic Ignition System was 
described in Practical Wireless, and has proved extremely 
popular. 
The kit is supplied with a ready -drilled roller- tinned printed - 
circuit board and fuiiy machined die -cast case with AMP 
Electrical Spade Connector Block together with a custom 
wound transformer, first grade components and full con- 
structional details. 
The original circuit employed Germanium Power Transistors 
for the negative earth version. WE OFFER SILICON P.N.P. 
POWER DEVICES AT NO EXTRA COST! All components 
are available separately. Case size 41" x 3 }" x 2 ". Complete 
assembly and construction manual free with kit, available 
separately 25p. 

SUITABLE FOR 12V SYSTEMS WITH NEG. OR POS. EARTH. 

PRICE: £9550 U.K. ORDERS PLEASE ADD VAT, 
Quantity Discounts: 
Trade and Overseas 1 -5 Nett 6-9 less 10% 
Enquiries Invited 10-49 less 15% 50-99 less 20% 
Mall Order Only. 100 -999 less 25% 1000 up less 30% 

PRACTICAL 
WIRELESS 

PLEASE STATE POS. OR NEG. EARTH WHEN ORDERING 

DABAR ELECTRON IC PRODUCTS 
98 LICHFIELD STREET ir01 

WALSALL, Staffs WS! IUZ I _mar= 
* 1.. 
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QUALITY' STEREO SOUND 

PRICE OFFER! 
SOLENT AUDIO SYSTEM 

ALMOST 

MADE TO SELL AT 

DOUBLE THE PRICE 

IN CABINET FORM 

°E£49.95 
d wn 

{1-60-0,_ ® 
®0C?S ©©©©o 

I /IA\ i 

'Stereo Tuner Amplifier chassis with AM /FM radio cover- 
ing long medium short and Stereo FM wavebands. Separate 
Base and Treble controls. Power output 7 watts R.M.S. per 
channel (frequency response 25 -20,00 Hz) Tape record and 
playback facilities. Dimensions 18" x 81" x 3 }". The very 
latest BSR automatic record deck with cue and pause 
control. Two matching elliptical speaker units. 

Order early limited stocks available cash price £49.95. 
Credit Sale £5.00 deposit 9 monthly payments of £5.75 
(Total Credit price £5675). P. & P. £2 SO. Send £7.50 
today. 

Chassis only available for cash at £3500. 

Full 12 months Guarantee. 

CALLERS WELCOME. 

Stereo headphones supplied with every order. Q 
PW12/74 100 CHASE SIDE SOUTHGATE 

LONDON N14 $PI. Telephones: 01886 9888/3733, ® radio 



MAKE 
YOUR 

OWN 
Fon the amateur, printed c ireuit boards 11,e 11,1%e 

good and bad points. Thee are neat. reduce 
free wiring. make assembly mistakes less likely 

and can support large items such as transformers. 
On the other hand. they take time to make and 
subsequent modification to them can be difficult. 

Ready -made "universal" printed circuit boards 
may have no copper where it is required, will have it 

where it is not needed and mistakes during soldering 
are easy as different areas look alike. The design and 
preparation of individual boards is easy and the 
materials readily available. 

DESIGN 

The method used successfully for many projects is 
as follows. A fairly large copy of the circuit is drawn 
on thin paper, such as that used for typing (thin 
paper saves time later). All component junctions are 
ringed, as shown dotted in Fig. 1, to give the basic 
copper plan. Beneath this is drawn an outline, the 
size of the intended circuit board and, using com- 
ponents to check spacings, the basic plan is adapted 
to give a full size layout, Fig. 2. 

JOHN JACKSON 
... Tri.I.l. A number can he ctossvd oil each time a 

connection is allowed for. 
A negative of the plan must now be made. This is 

easily done by turning the paper over and drawing 
over the lines that should be visible. This plan is the 
master diagram, see Fig. 3. 

It is possible to forget to reverse the plan, which 
is not serious with transistor circuits, but it will be 
tricky reversing a nine -pin valve -holder to match! 

PREPARING THE BOARD 

Copper laminate may be backed by fibreglass or 
SRBP, the latter being cheaper. Areas requiring 
copper, the "fields ", are covered with resist and the 
unwanted metal is etched away. Resist can be from 
a purpose -made pen, such as a "Dalo" or use can be 
made of nail lacquer or paint (thinned enamel or 
cellulose). 

First the board must be cut to size, with a hack- 
saw having a fine blade, cutting with the copper side 
up. After filing off any burred edges the copper must 
be thoroughly cleaned of grease or tarnish, using 

In the final layout it is advisable to keep input and 
output points apart and wires leaving the board are 
better near the edges. Fixing holes must be taken 
into account and copper should not be too close to 
these, to prevent shorting to metalwork. To avoid 
missing a component, a list can be made with each 
component written once for each wire: RI,1, R2,2, 

Fig. 1: This circuit, used to 
demonstrate the production of 
a printed circuit board, is of 
a Gunshot Simulator that 
appeared in the April 1972 
issue of PW in the Take -20 

series. 

scouring powder on cotton wool. After rinsing and 
drying on a soft cloth the copper is ready for the 
resist and the board must be held only at the edges, 
as any grease may cause the resist to flake off and 
prevent areas from etching. 

The board is then stuck beneath the master dia- 
gram, with a piece of Sellotape to reduce handling, 
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R1 R4 

R1 O C2 R4 

SW2 C2 

Tri Tr1 SW2 C3 C3 R6 

Tr1 C1 R3 R3 R5 R5 C4 C4 

Tr4 SW1 

Tr4 Tr4 SW1 

R6 C6 C6 

R2 C1 Tr2 Tr2 Tr3 Tr3 

R2 Tr2 Tr3 

R8 

Q R8 

Out C5 R7 R9 C7 

Out C5 R7 R9 C7 

Copper 

Fixing hole 

Area to be 
etched 

CCFOt16 

Fig. 2: The dotted areas of Fig. 1 are transferred to the paper master as shown here, the final layout depending upon the sizes of the components 
to be used. The copper will be on the other side of the board, which is shown here twice final size. 

Copper 

Area to be 
etched 

CCFO 

Fig. 3 When the layout is finalised it must be reversed on to the board as shown here, complete with the ho /es required, drilled after etching. 

and a piece of carbon paper in between, carbon side 
down against the copper surface. Draw over the 
master with a pencil which will leave the outlines 
on the copper. Remove master and carbon paper 
after which the resist can be painted on the areas of 
copper which are to be retained. While the resist 
dries the etching solution can be prepared. 

ETCHING 
Ferric chloride is used which can be bought from 

advertisers in this magazine. One pound will etch 
many boards. A suitable strength is about one table- 
spoon per fluid ounce of water. The crystals should 
be added to the water, not vice versa, and this should 
be done with care as a lot of heat is generated. The 
solution may attack skin if splashes are not rinsed 
off and it will stain cloth and wood, so work over 
newspaper. The solution must be used in a non -metal 
dish, a saucer is ideal, and after use it can be stored 
in an old bottle with a plastic top. 

If the prepared board is carefully levered off the 
paper, the Sellotape can be used as a handle. The 
board is placed gently on the etching solution copper 
side down. Surface tension will support it and the 
insoluble etching product can sink to the bottom, no 
agitation being necessary. After five minutes or so 
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lift the board and see that all the copper shows pink. 
Greasy finger marks show brown and unetched. If 
all is well, allow the process to continue, taking 
roughly twenty minutes. When all the unwanted 
copper has gone the board should be thoroughly 
rinsed with water and then the resist can be removed. 
"Dalo" or nail varnish will come off with nail varnish 
remover (acetone) while paint will require white 
spirit or stripper. A final wash with soapy water will 
leave the board ready for drilling. 

DRILLING AND SOLDERING 
Drilling should be done with as fine a drill as 

possible, for a hand drill this will be about 'vin. dia. 
The slow speed on an electric drill is suitable but 
only gentle pressure must be used or the board will 
crack. It will be helpful to mark all the holes with 
a sharp point (a centre punch will not do) first, then 
hold the board in front of a piece of wood, in a vice, 
and drill all the holes. Any burrs can be removed 
with a larger drill. The board is now ready for use. 

The bond holding the copper to the board material 
is strong but too much applied heat may cause the 
copper to peel off. As usual, resistors and other 
passive components should be soldered before semi- 
conductors, though connecting wires should be left 
until last. 



We promise you the world 
From 550 kHz to 30 MHz 

Our SW -717 shortwave receiver is an 
excellent low cost introduction to short 
wave listening. 

It gives you continuous tuning from 
550 kHz to 30 MHz in four bands To let you 
hear broadcasts from as far away as Asia and 
America.Together with many amateur 
transmissions. 

But that's not all we promise. 
Because being a Heathkit, the SW -717 

. comes to you in kit form. A complete kit with 
absolutely nothing left out. And the very clear 
instruction manual you get makes assembly 
superbly straightforward. And very enjoyable. 

So besides the pleasure of listening to 
short wave radio, you'll also have the pleasure 
of building it yourself. 

Heath (Gloucester) Limited, De 
Bristol Road, Gloucester, GL2 6EE. 
Tel: (0452) 29451. 

t PW 124, 
HEATH 

Schlumberger 

r 

L. 

From 190 kHz to 30 MHz 
We make no bones about it. The GR -78 

is one of the finest short wave receivers 
you can get. 

Like the SW -717 it comes to you as a 
complete kit. The end result of which will be 
a superb receiver giving you short wave - 

coverage of everything from 190 kHz to 
30 MHz, in six bands. 

It's also fully portable, with its own 
nickel -cadmium battery and built -in charger. 
For use anywhere in the world. And, at home, 
you can use it from the mains. 

Post the coupon now for full details. 
Or, if you're in London or Gloucester, listen to 
the SW -717 and GR -78 for yourself.The 
London Heathkit Centre is at 233 Tottenham 
Court Road.The Gloucester showroom is 
next to our factory in Bristol Road.You'll soon 
realise that both models represent excellent 
value for money. 

So, to get the world, you won't have to 
pay the earth. 

To: Heath (Gloucester) Limited, Dept PW124, Gloucester, GL2 6EE. 
Please send me full technical-data on: 
the GR -78 the SW -717 together with a free Heathkit catalogue. 

Name Address 
Postcode 

Remember easy terms are available with the Heathkit Monthly Budget Plan 

1 
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Trannies LTD. 

Retail shop open 
9.30 to 5.30 Monday to Saturday 
Closed all day Wednesday 

4 BUSH HOUSE, HARLOW, ESSEX 
SEMICONDUCTORS 

ALL PRICES 
FULLY 

INCLUSIVE 
OF VAT 

TRANSISTORS-DIODES-RECTIFIERS-THYRISTORS-TRIACS-74 
Transistors 
AAI19 7p 
AC107 86p 
AC128 
AC127 182 
AC128 18p 
AC141 282 
AC141k Sep 
AC142 88p 
ACI42k 292 
AC151 23p 
AC152 E8p 
AC163k 39p 
AC163k M/P 
AC176k f 82p 
AC176k ffip 
ACI76 24p 
AC187 22p 
AC187k 28p 
AC188 22p 
AC188k 28p 
ACY17 Sep 
ACY18 ffip 
ACY19 E6p 
ACY20 28p 
ACY21 24p 
ACY22 1pp 
AD140 67p 
ADI42 602 
ADI43 62p 
AD149 SOP 
AD161 4ep 
ADI62 44p 
AD161 1 MI? 
ADI82 f 96p 
AF114 80p 
AF115 20p 
AF116 SOp 
AF117 20p 
AF124 292 
AF126 295 
AF126 29p 
AA127 E92 
AF139 ffip 

AF2T9 
Sep 

D 
ABY26 Up 
AS1127 602 
ASY28 392 
ASTIS 42p 
BAlll ffip 
BA115 lOp 

BA145 Up 
BA154 14p 
BA166 18p 
BAX16 8p 
BC107 149 
BC108 149 
BC109 14p 
BC113 18p 
BClld 19p 
BC116 19p 
BC117 Sep 
BCI25 17p 
BC126 179 
BC136 19p 
BC137 1Sp 
BC140 36p 
BC147 12p 
BC148 llp 
BC149 lap 
BC167 172 
BCI68 lep 
BC159 lip 
BC167 l32 
BC188 182 
B0189 Up 
BC377 23p 
BC178 Up 
BC179 84p 
BC182 122 
BC183 Up 
BCI84 122 
BC212 lip 
BC213 162 
BC214 162 
BC257 16p 
BC268 ISp 
BC259 16p 
BC267 14p 
BC268 13p 
2C289 14p 
BC270 162 
BC271 Up 
BC272 862 
BC297 slsp 

HC300 
Up 
lp 

BC301 40p 
BC302 86p 
BC303 49p 
BC304 89p 
BC441 Up 
BC461 459 

BCY30 68p 
BCY31 697, 
BCY70 17p Bern BCY 27p 
BCY72 14p 
BD124 120 
BD131 682 
BDI32 67p 
BD731 M/P 
BD132 } 1118 
BDY20 91p 
BF187 262 
BF173 28p 
BF177 27p 
BF178 34p 
BF179 3811 
BF194 lep 
BF196 16. 
BF244 37p 
BF264 182 
BF%29 34p 
BFX84 36p 
BF%86 Up 
BFE88 86p 
BFB87 27p 
BF%88 86p 
BFYgO 8Sp 
BFY51 122 
BFY62 585 
BFY64 89p 
BFY90 1116 
BY100 17p 
BY127 17p 
BFZlO 3Sp 
BFZ11 382 
BFZ12 Up 
BY213 up 
C407 192 
MA8001 Sop 
MA8002 40p 
MA8003 40p 
01E0401 gap 
M20402 84D 
ME0404 19p 

1520404/2 1S2 
ME0411 E8p 
ME0412 Sip 
ME0413 19p 
ME0414 10p 
ME0482 88p 
51E0463 Up 

ME04075 Up 
ME0491 282 
ME0492 23p 
ME0493 Sip 
ME1001 lep 
ME1002 17p 
ME1076 1Op 
ME1100 20p 

ME2001 16p 
ME2002 lip 
ME3001 Up 
ME3002 Sep 
ME3011 Slp 
11114001 lep 
ME4002 17p 
ME4003 1Op 
ME4101 16p 
ME4102 17p 
ME4108 lep 
ME4104 lep 
ME8001 18p 
ME0002 192 
ME8003 17D 
ME8101 195 
ME6102 202 
ME8001 19p 
ME8002 21p 
ME8003 Up 
ME9001 12p 
ME9002 18p 
ME9003 162 
ME9021 19p 
ME9002 18p 
MP8111 Up 
ME8112 Up 
MP8113 Up 
NKT211 Up 
NKT212 E9p 
NKT213 Up 
NKT214 27p 
NKT217 68p 
NKT261 86p 
NKT271 Slp 

NKT903 77D 
NKT404 72p 
NKT405 96p 
NKT603F 412 
NKT813F 885 
NKT674F Sap 
NKT677 30p 

NKT713 84p 
NKT773 Sop 
1/A6(0116001) 

190 
°A10 24p 
0A47 Op 
0A90 61 

0A95 
6p 

(H03008 7p 
0A200 DP 
OA202 011 
0A19 66p 
0026 450 
0028 662 
0C29 e9p 
0C36 69p 
0C36 ebp 
OC41 EOp 
0C44 EOp 
0C40 20p 
0070 23p 
0071 182 
0072 18p 
0076 84. 0081 eap 
OCeiD 26p 
OC83 E4p 
0084 285 
TIP29a Up 
TIP30a 642 
TIP31a 77p 
TIP32a 88p 
TIP33a 21.1Ep 
TIP34a 11.66p 
TIP36a 2219p 
TIP36a 114 07p 
TIP41a 8131. 

TIP42a 11-1Op 
TIP295621.06D 
TIP3064 66p 
TIP3065 66p 
TI843 872 
V763 88p 

IN91 liD 
1N918 el, 

IN4148 65 
IN4149 Sp 
1544 Sp 
2N696 22p 
2N706 122 

2N930 ffiD 
2N1131 26p 
2N3132 26p 
2N302 Sop 
2N1303 80p 
2N1304 88D 
2N1305 asp 
2N1308 47p 
2N1807 47p 
2N1308 53p 
2N1309 60p 
2N1613 up 
2N1711 25p 
2N2218 Up 
2N2218a 44p 
2N2219 42p 
2N2219a 68p 
2N2484 462 
2N2646 610 2NY904 UP 2N2904a 30p 
2N2905a Up 
2N3063 E95 
2N3056 499 
2N3702 lEp 
2N8703 lip 
2N3704 12p 
2N3705 Hp 
2N3706 112 
2N3707 lip 
2N3708 lOp 
2N3709 Hp 
2N3710 lip 
2N3711 112 
2N3794 EOp 
2N3819 Sip 
2N2928 Hp 
2N3904 17p 
2N3906 17D 
2N4036 g7p 
2N4058 13p 
2N4069 lap 
2N40á0 18p 
2N4061 18p 
2N4062 i22 
2N5172 111) 
4116192 899 
40361 48p 
40362 46p 
40836 69p 

SERIES-IC 
Ther- 
mistors 
VA1066S 16p 
VA10558 15p 
VA1066 165 
VA1067 lep 
VA1039 14p 
VA1040 14p 
VA1077 16p 
VA 1100 142 

Bridge 
Rectifiers 
1 amp 

60, 38p 
200v Up 
400v 46p 

2 amD 
50v Up 

100v 66p 
400v 87p 

5 a°'p bOv 1189 
200v 11.98 100v ffi,26 

10 amp 
60v ffi44 

100v ffi61 
400v 22.96 

Silicon 
Rectifiers 
1N4001 7p 
IN4002 7p 
IN4003 8p 
1N4004 Op 
IN4006 10p 
IN4006 llp 
1N4007 Up 
PL4001 Sp 
PL400'2 10p 
PL4003 110 ' 
PL4004 12p 
PL4005 14p 

p14007 ilp 
IN6400 18p 
1N5401 20p 
1115402 Slp 
1746404 28p 
IN5405 Sep 
IN5408 lep 

IN5407 28p 
IN6408 84p 
400mW Zener 

Diodes 
3 3v to 33v 122 

Thyristors y 
1 60v 3op 

100v 3áp 
2ggv 57 
400v 4ep 

3 amp 
60v sea 

100v 40p 
200v 44p 
400v SSp 

5 amp 
100v 442 
200v 60p 

Triacs 
2 amp 

400v 70p 
amp 
400v 90p 

lU amp 
400v 1140 

74 gib 
7402 slop 
7403 

elp 
7405 Sip 
7408 445 
7407 44p 
7408 Sep 
7409 265 
7410 202 
7411 38p 
7412 40p 
7413 Up 
7418 499 
7417 449 
7420 Sop 
7422 e0p 

7426 46p 
7420 45p 
7427 482 
7428 79p 
7430 20p 
7432 46p 
7433 79p 

s-THERMISTORS 
7437 77p 
7738 77p 
7440 20p 
7441 elp 
7442 812 
7443 11-40 
7444 21.67 

7,µg gffi3.e1 
T447 f1.6á 

f1.98 
7450 SOp 
74M 20p 
7469 EOp 
7464 20p 
7480 SOp 
7470 Sep 
7472 38p 
7473 490 
7474 49p 
7476 Up 
7478 662 
7480 98p 
7481 51 47 
7482 1110 
7483 1138 
7484 ;i.Effii 

7488 7488 {9p 
7489 1496 
7490 Kp 
7493 382 
7494 11 04 
7494 11-04 
7495 11.14 
7498 1i-26 
74100 ffi 06 
74104 11 28 
74105 11 28 
74107 489 
74110 67p 
74111 11 65 
74118 51 80 
74119 11 74 

74122 E. 
74123 SS 16 
74141 81 20 
74145 11.96 
74150 18 80 
74151 51 81 
74143 11-42 

74164 55.20 
74155 Al 76 
74168 21 76 
74157 11 84 
74160 ffi 18 
74161 ffi4 
74182 54 8 

74164 073 
74166 f37S 
74168 E3 
74174 28 78 
74175 52 9{ 
74177 ffi 76 
74180 ffi.70 
74181 ls 4: 
74182 162 la 
74184 28 09 
74190 18 08 
74191 ffi 80 
74192 ffi 68 
74193 ffi 44 
74194 1t87 
74196 ffi 48 
74198 ffi78 
74197 112 78 
74198 

4199 g8 lib 

ICs 
307 8 Pin 

fl.p 
709c DIL 762 
709c TODS Up 
723c DIL 99p 
723c T099 

f1d0 
741c DIL 399 
741c 8 Pin DIL 

Up 
741c 7099 UP 
747c D1L 44p 
748c DIL 64p 

DIL 
Sockets 

B Pin !02 
14 PI° UP 
16 Pin Up 

All Prices Incl. 
of V.A.T. 

Resistors 
} watt 5% carbon 3.9 ohms to 10 meg 

watt bye carbon ,. .. 
watt 2% m/o 10 ohms to 1 meg 

1 watt 5% carbon 5.8 ohms to 30 meg 
3 watt wirewound 1 ohm to 6K8 ohms 
6 watt wirewound 
10 watt wirewound 

lp 
lp 

410 
Sp 

1flp 
13p 

Volume Controls 
Potentiometers 
Carbon track lk to 2meg 
Log or Linear 
Single 
Dual Gang Stereo 
Single type with D.P Switch 

Miniature P 
Carbon Skeleton type 
All values 100 ohms to 6 meg ohms 

141 

Up 

-1 watt Sp each 
-25 watt 79 each 

Neons 
8mm neon indicator. 
Red or Amber 
at 8v, 12v, 28v, 110v or 230 volt. 
miniature neon lamps 
240v or 110v 

Sep each 

Sp each 

lOvar Inca 350v DC, }lye 
Values In pFs 2 2 to 220pF, 112; 250 to 820pF,(12p; 
1000 to 1800pF, 172 ; 2200pF, 19p; 2700, 3600.F. 24p; 
4700, 6000pF, 88p; 6800pF, 44p; 8200, 10,000pF, 66p. 

Tantalum Bead 
Solid tantalum capacitors Tol ±20%. 
All values Sop each. 
MF /voltage: -1/35. 22/35, 33/35, 47/35, 1/35, 2.2/35, 
47/35. 10/63, 10/16, 10/25, 22/16, 47/63, 100/3. 

Veroboard 

24 xb 311P 3 31x3( á1p 
31x6 Up 
17 x 24 gip 
17 x 35 21'32 
17 x b Plain 

6 Pin Insertion 
882 tool UP 
Illp 
alp 
Up 
749 

11.18 
11.10 

Spot face 
cutter 679 

Pkt 50 
Pins 2.2p 

68o 

67p 

22P 

Electrolytic 
Capacitors 
4 VOLT 
47µF lip 
100µF 6 }p 
200µF 64p 
320µF l }p 
1000µF lap 
4700µF Epp 

6.3 VOLT 
33µF 64p 
68F Op 

e }p 
470µF 112 
880µF 189 
1á00µF 189 
2200µF 18p 
3300µF 2112 

10 VOLT 
22µF lip 26 VOLT 
47µ1, 0ìp 1014F sip 
100µF 64p 22µF lip 
Ceramics 
Miniature Ceramics 50v DC. 
All values 1.8pF of 10,000pF 8p each. 

10 VOLT 
220µF 80 
330µF 10p 
470µF 10p 
1000µF lip 
1500µF á0p 
2200µF á4p 

is VOLT 
15µF sip 
33µF UP 
150µF 14p 
150µF Sp 
220µF Op 
680µF 172 
1000µF 17p 
1500µF 25p 
2000µF {8p 

SS VOLT 
47µF lip 
100µF Sp 
160µF 89 
220µF lop 
470µF 18p 
080µF Epp 
1000µF 589 
2200µF Sep 
5000µF 88p 

40 VOLT 
08µF 6 }p 
15µF 14p 
33µF 6 }p 
47µF 64D 
88µF 102 
100µF 9p 
220µF lip 

40 VOLT 
470µF 19p 
880µF E6p 
1000µF 25p 
2200pF 44p 

88 VOLT 
1µF 611( 
22µF gip 
47µF 64P 
6 -SMF GIP 
10µF 65p 
22µF flop 
68µF 10p 
100µF lip 
150µF 182 
220µF 222 
330µF 222 
470µF E6p 
1000µF 44p 

Mullards Polyester Capacitors 
ciao ssR1E8 
250V P.C. mounting: 01µF, 0-015, 0.022 114p. 0-033, 0-047, 0.068 45. 04 44p. 0.15. 0.22 64p. 0.33 72. O-47 Sip. 
0.68 12p. 1µF 14p. 1.3µF 22p. 22µF 27p. 
0896 3RRIR3 
400V: 0001µF, 00015, 00022, 00033, 00047 Sp. 0.0088, 0.01, 0015, 0022, 0.033 812.0047, 0068, 0.1 4ip. 0.15 642. 
0.22 84p. 0.33 12p. 0p47 14 411. 

160V: 00114F. 0016, 0-022, 0-033. 0047, 0068 31p. 0-1 4p. 0.15 42. 0.1 40. 0.15, 0-22 612.0.33 72. 0.47 Sip 0.68 122. lµF 141p. 1.5µF 22p. 22µF Mp. 

LI BARGAIN PACKS 
El 10 Silicon opts power transistors (2113055), tested /un 

marked. 
!1 30 Plastic FET's unmarked /untested. Similar to 2113819. 
!1 20 TO5 transistors opts 2 to 6A. untested /unmarked. 
D1 20 7018 trausutorup,p like BC178, BC179, etc., untested/ 

unmarked. 
Sl 30 Plastic 2113055. unmarked /untested. T0220 case. 
!1 30 General purpose, fully tested FET's. 

COMPLETE IOOwatt DISCO 
SYSTEM L 1 94.95 inc. V.A.T. 

Complete System includes: 

* DJ DISCO Amp a real 100 watt RMS full mixing 
and PFL facilities. 

* Trannies DISCO console with two G d 
SP25 Mk IV or McDonald M60 turntables fitted 
with diamond high compliances cartridges. 

* Pair robust 50watt speakers. * Stereo headphones and microphone. 
Complete System £189.95 Carriage £4.00. * NO DEPOSIT terms available £10.63 monthly 
over two years. 

We stock a full range of Disco Equipment. 
Send for list or pay us a visit at Bush fair. 
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Beat 
S*grseartl:fty 

F.GRAVER G3OGR 

THIS receiver accessory allows the reception of 

1 CW (Morse) and SSB (single sideband) signals 
particularly with receivers whose coverage in- 

cludes any of the amateur bands. These bands are 
given below for the guidance of listeners who have 
not so far paid much attention to them. 

160 metres or 1.8 to 2.0MHz 
80 metres or 3.5 to 3.8MHz 
40 metres or 7.0 to 7.1MHz 
20 metres or 14.0 to 14.35MHz 
15 metres or 21.0 to 21 45MHz 
10 metres or 28.0 to 29.7MHz 

Short wave broadcasts use AM (amplitude modu- 
lation) and an envelope detector in the receiver 
demodulates this but this detector cannot provide 
the wanted audio output with CW or SSB signals. 
CW will be heard as an intermittent clicking and 
SSB as an unintelligible sound varying at syllabic 
rate. To receive CW a signal from the beat frequency 
oscillator is combined with the carrier, provided by 
the CW transmission, the difference in frequency 
between BFO and CW signals providing an audio 
output after detection. As a superhet receiver con- 
verts all incoming signals to a frequency of, usually, 
about 470kHz (the intermediate frequency) the IWO 
is adjustable around this frequency. So if the BFO 
is set to 469kHz or 471kHz the CW is heard as a 
1kHz audio tone. 

With SSB the carrier and one sideband are 
suppressed before transmission. When the BFO is 
adjusted to occupy the position of the missing 
carrier the transmission can be resolved and the 
detector provides intelligible speech. 

To 
receiver 

R2 

si 
see text 

+sv 

Fig. 1: Circuit of the simple beat frequency oscillator. 

BFO CIRCUIT 
This is shown in Fig. 1. The frequency is deter- 

mined by the coil LI, with fine manual adjustment 
by the variable capacitor VC1. The coil is suitable 
for receivers with an intermediate frequency of 
about 455kHz to 470kHz but the actual frequency 
need not be known. Windings must be in the phase 
shown, to secure oscillation. 

It is quite a good plan to operate the BFO from 
its own 9V battery, the zener voltage regulator is 

not then necessary as satisfactory results can be 
obtained without it. But if current is taken from the 
battery running the receiver the current drawn by 
the receiver will vary considerably, especially at high 
volume level, so that stable operation of the BFO is 
impossible. In these circumstances, the zener is 
required for satisfactory reception. 

ASSEMBLY 
The components are assembled on a small piece 

of perforated board, Fig. 2, with wiring underneath. 
The two points MC are 12in. 6BA bolts, with tags, 
providing the chassis or negative return. 

A piece of aluminium about 3x134in is bent at 
right -angles about 134in from one end. The pitch 
capacitor VC1 is fitted to the smaller flange. The 
other flange is drilled for the two 6BA bolts men- 
tioned, so that the wired board can be locked in 
place, with leads and joints clear of the metal. 
Connect the variable capacitor fixed plates to pin 
3 on Ll, and the moving plates to one MC tag, 
Fig. 2. 
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* components list 

R1 390kS2 VC1 10pF (Jackson C804) 
R2 3900. Tri BC107 
Cl 150pF L1 Denco IFT14 
C2 o1/<F D1 Zener diode 6.8V 

Perforated board, about 11 x fin. Knob. Metal case, 
see text. On/off switch, see text. 

TESTING THE BFO 
Set VC1 half open. Tune in any AM signal on the 

receiver. Place an insulated lead from pin 2 of Ll 
near the IF circuitry of the receiver. Connect the 
BFO to the 9V supply to be used. Rotating the core 
of Ll with a trimming tool should result in a set- ting being found where an audio tone arises. Set the 
core to the central or zero -beat position. If the core 
is rotated either way from this position an audio tone will be produced, rising in pitch as the core is turned. 

Rotating VC1 should now give a similar result. 
That is, a rising audio tone as the capacitor is rotated 
either way from the central or zero -beat position. 

The BFO is not used for AM reception and slight 
re- setting of the core may be necessary after the unit is fitted in its case, if it is found that VC1 
comes at the fully open or fully closed position. 

BFO LOCATION 
The BFO unit is only about 210134x112in so it may be fitted in almost any receiver, especially home - constructed types. A reasonably large control knob 

is best on VC1 and an on -off switch is necessary in the battery positive lead to the unit. 

The unit itself is very small indeed so it can be fitted into a convenient corner in any receiver requiring a BFO. 

It may be preferred to have the BFO as an external 
unit, with its own battery, when it can then be used 
with any receiver. To avoid troublesome hand - capacity effects, the unit must be in a metal box. 
A box about 6x3x212in with a backplate fixed with self- tapping screws will be suitable. This will also take a 9V battery and switch. 

COUPLING TO RECEIVER 
A short insulated lead from pin 2 of Ll, placed 

near the receiver or near the receiver IF stages, 
should normally give suitable coupling which is not too critical. Much looser coupling to the earlier IF 
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BC107 
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fixed 
plates 

VC 1 

moving 
plates 
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Fig. 2: Layout of components on top of the Veroboard and wiring 
beneath. 

circuits will be required than to those at the diode 
end of the IF amplifier. 

If coupling is too close, receiver sensitivity will 
fall off considerably when the BFO is switched on. 
Should coupling be too weak, strong SSB or CW 
signals will be difficult to resolve, while weak SSB 
or CW will be resolved easily. However, it should 
be an easy matter to move the lead from the BFO, 
or to cut it down, until results are satisfactory. 

RECEIVING CW and SSB 
Morse signals should be found easily in the 

amateur and other bands and VC1 is simply rotated 
to produce a suitable audio tone. In some- cases rotat- 
ing VC1 one side of the zero position may be found 
to give better reception than the other side. 

To receive SSB, first tune in an amateur SSB 
signal, probably on 80m, with the BFO off. Switch 
the BFO on and rotate VC1 slowly until intelligible 
speech is produced. This requires quite careful 
adjustment. If the signal cannot be resolved, turn 
VC1 the other side of the zero position. This alterna- 
tive position will in any case be necessary on the 
HF bands, where the upper sideband is usually 
employed compared to the lower sideband trans- 
mitted on the LF bands. 

If the receiver is fitted with RF and audio gain 
controls, the audio gain should be near maximum 
and the RF control advanced as necessary, for best 
results on SSB. 

VC1 need not be 10pF but larger values give 
more critical adjustment while smaller values may 
not give enough range of adjustment. Where the receiver has a fine tuning control this can be used 
for tuning SSB or CW signals, but if the receiver 
tuning does not allow very critical adjustment, VC1 
can be used for this- purpose, after locating the wanted signals. 



SAXON Money saving high 

performance audio equipment 
DIRECT FROM OUR OWN FACTORIES 

GUARANTEED TESTED HIGH PERFORMANCE 

MODULES -now better value than ever 

SA35 E545 
35W RMS 25-50V 
7 transistors, 7 diodes 

SA50 E690 
50W RMS 25-65V 
7 transistors, 7 diodes 

SAI00 E1250 
I00W RMS 45-70V 
10 transistors, 7 diodes 

Carriage 
free 

Carriage 
free 

Carriage 
free 

* 25H5 -25khIz * 0.2 %distortion * Noise -80dB * 500mV into 20K * 4-16 ohms * Simple wiring * Short and open 
circuit proof * Continuously 
rated * Top -grade 
components 

120 watt module complete with built- 
in supply -extra heavy duty £2250 

Mk II STEREO DISCO MIXER E2250 
Carr. 30p 

This well tried unit mixes two decks, handles any 
ceramic cartridge, and features mie over -ride plus 
separate full range bass and treble controls on both 
mic and deck inputs. Ample headphone power is 
available for P.F.I. May be used for mono and is 
mains operated. Fitted with sturdy screening case. 
Controls: Mic vol, base, treble. Left /Right fade, deck 
volume, bass, treble, h /phone select. vol, Mains. Size 
17 }in x Sin x 4in deep. 

DISCO MODULE £9.50 Carr. 
20p 

Thousands sold of this extremely popular mono version. A mic input may 
be fitted using the VA30 (see below). Low consumption from a 9V battery. 
Features the same high standards of reproduction as the Stereo version. 
Controls: H /phone select, vol, Left deck vol, Right deck vol, bass, treble, 
master vol. Size 121 in x Sin x tin deep. 

THE SAI00 MODULE 

POWER SUPPLIES 
UNSTABILISED -READY WIRED 

P U 45 

PU70 
STABILISED 

PS45 

MT45 
PS70 

MT70 

Suits 
ó i+ mi 5 ch, n) 

or 
ó500t8ohml 

Suitt 2 SA35 or 
2 SASO (4 ohm) 

Transformer tor 
above 

Suit. 2 SALDO 

Transformer for 
above 

£5.45 

£8.45 

E445 

£350 
E545 

E490 

Carriage 
30p 

Carriage 

Carriage 
free 

Carriage 
30p 

Carriage 
free 

Carriage 
40p 

N.B. PS70 is not suitable for the SA50 

--r.. 
. 

r e-. ,,. r e- -,.e. 
a..,- ; a.; iL 

0 
*" 6 

SAXON, 

, -... 
..SAXON aiscomet>lkeIe ._ 

3- CHANNEL SOUND -LITE £2250 cxr 
O Only SAXON can supply such incredible value for money. This unit features 3kW 

power handling, full -wave control, bass, middle, treble AND master controls. Twin 
loudspeaker jacks for thirough" connections. It may be used free standing or will 
panel mount next to either of the above. Also features unique CUT -BACK circuitry 
for extra wide range response. Size 12in x Sin x 24in deep. Professional standards 
at price you can afford! 

SINGLE CHANNEL Recently reduced 
in 

price 

VERSION E750 handles !kW. 
increasing 

Full wave 
Carr. free operation. 

MULTI- PURPOSE MIXERS 
M4HL M6HL 

£19.5n sop £2950 `5óp . 
Featuring multiples of our VA30 module, the M4HL 
and MEHL fulfil the requirements of all clubs, groups, 
etc. where a high quality mixer is required. Each 
channel has one high and one low impedance input, 
Plus volume, treble and bass controls. Input 
impedances may, if required, be easily changed. 
The M4HL has four channels, and one output, and 
the M6HL six channels (12 inputs) and a master 
control and two outputs. Either unit may be used 
free -standing or panel mounted. These mixers will 
feed all types of amplifier. Recommended for their 
versatility and high performance, and excellent 
value for money. 

VA30 CHANNEL £3.50 free 
This is the basic channel module in the above mixers 
and may also be used for extra imputa on either the 
mono or stereo mixers. Fitted with volume, bass 

d treble controls, requires just a jack and supply 
(9 -IOOV) 

ADD 8% VAT 
TO ALL ORDERS 

* 
, saxousoused litte 

411-411--41 40-41 

40-4--6 * * 
40-41 e 40-46-4 0ó00oò0000ö 

SA XON 

O 

SAXON 
CSE 
100 

COMPLETE 
AMPLIFIER 

E3490 
Carr. free 

I00W of speech and 
music -Two 
separately controlled 
inputs. Wide range 
bass and treble. 
controls. Sturdy and 
attractive vynide 
case. Twin outputs. 
Ideal for groups, 
discos. etc. Fully 
tested and 
guaranteed. 
50W version identical 
in appearance. 

CSE50 
E29'50 Carr. free 

i. G Z (C. C Z 

SAXON 1s, 1B 

Four individually SAXON I00 controlled PET in- 
put stages plus COMPLETE 
wide nose bass AMPLIFIER tnd treble con- 
trols. 120W of £53'00 
speech and music Carr free output from 
twin, loudspeaker 

SAXON 50 sockets. Sturdy case, and an attractive (scia make this 
excellent value for money. Hundreds in use by groups 
discos, clubs, etc. £37.50 
50W version identical in appearance.. Carr. free 

CALLERS AND MAIL ORDER 

SAXON ENTERTAINMENTS LIMITED 
327 -333 WHITEHORSE ROAD CROYDON CR0 2HS 

(Please quote magazine when ordering) 
SHOP HOURS: 9 a.m. -5 p.m. -LUNCH 12.30 -1.30 p.m. MAIL ORDER DESK: 10 a.m. -3 
24 -HOUR ANSWER SERVICE. TEL. 01 -684 6385. TECHNICAL ENQUIRIES: 01.684 0098. 

SIND IOp FOR OUR 26 PAGE 
MANUAL -full circuits & details. 

TERMS OF BUSINESS: C.W.O. 
CO.D or ACCESS Oust send in 
cart m. tuber). Send 50p for C.O.D. 

Please send S.A.E. Witt ali enquiries. 

VAT ri 8' /, must be added to all 
orders including cart. charges. 
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"I MADE IT MYSELF" 
Imagine the thrill you'll feel ! Imagine how impressed 
people will be when they're hearing a programme on a 
modern radio you made yourself. 

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

own modern transistor radio! 
Practical lessons teach you sooner 

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

You build a modern Transistor 
Radio . . . a Burglar Alarm. You 
learn Radio and Electronics by doing 
actual projects you enjoy- making 
things with your own hands that 
you'll be proud to own! No wonder 
it's so fast and easy to learn this way. 
Because learning becomes a hobby! 
And what a profitable hobby. 
Because opportunities in the field of 
Radio and Electronics are growing 
faster than they can find people to 
fill the jobs! 

No soldering -yet you 
learn faster than you 
ever dreamed possible. 
Yes! Faster than you can imagine, 
you pick up the technical know how 
you need. Specially prepared step - 
by -step lessons show you how to: 
read circuits -assemble components 
-build things -experiment. You 
enjoy every minute of it! 

You get everything you need. 
Tools. Components. Even a versatile 
Multimeter that we teach you how 
to use. All included in the course. 
AT NO EXTRA CHARGE! And 
this is a course anyone can afford. 
(You can even pay for it by easy 
instalments). 

So fast, so easy, 
this personalised course 
will teach you even if 
you don't know a thing 
today! 
No matter how little you know now. 
no matter what your background or 
education, we'll teach you. Step by 
step, in simple easy -to- understand 
language, you pick up the secrets of 
radio and electronics. 

You become a man who makes 
things, not just another of the 
millions, who don't understand. And 
you could pave the way to a great 
new career, to add to the thrill and 
pride you receive when you look at what you have achieved. Within 
weeks you could hold in your hand 
your own transistor radio. And after 
the course you can go on to acquire 
highpowered technical qualifications. 
because our famous courses go 
right up to City & Guilds levels. 

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

To: ALDERMASTON COLLEGE C)H BPW85 
DEPT. BPW 85 
READING RG7 4PF 

Yes, I'd like to know more about your course. Please send 
me free details -plus your big, 76-Page book that tells 
about all your courses. 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
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wireless? 
The early days of electronics were based very 
largely around the topic of radio. Things like 
computers and calculators are very much an 
afterthought. AMBIT is instigating a specialist 
sales and service line, just for AC electricity. 
From 10Hz to 1000 MHz. With our association with 
the largest producer of coils and filters in 
the world, namely TOKO, we think we have got 
a head start. Add to this our declared comm- 
ittnlent to linear monolithic technology, and 
the result is the most advanced and comprehen- 
sive service available to the amateur or 
industry. 
In our AC line information folder, you will 
find the CA3090A PLL decoder, with TOKO coils 
and pilot tone filter, PCB and other bits for 
just f3.90 +VAT. 
The CA3123E AM radio module, the CA3089E FM 
radio module, the TBA81OAS short circuit proof 
7W audio amp module. DATA FOLDA is 25p inc pp., 
and contains information for all concerned 
with audio and wireless - GET YDUFSNOW 

O 37a HIGH STREET 
I BRENTWOOD 

ESSEX CM14 4RH 

INTERNATIONAL toz77) 216029 m 
e 

SCORE SOLDER 

Telex: 995194 

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

EASY -TO -USE 
DISPENSERS 

Size 5 

Savbit alloy 
18 swg, 32p 
(illustrated). 
Size 19A 
60/40 alloy 

18 swg, 34p 
Size 15 
60/40 alloy 

22 swg, 36p 

IDEAL FOR HOME 
CONSTRUCTORS 
Size 1 cartons in 40/60, 60/40 

® and Savbit alloys 
in 7 gauges Sop 

Size 12 Reel 
for Service 
Engineers and 
Electricians. 

'1 
18 swg 
Savbit alloy 0.72'ß 

BIB WIRE STRIPPER AND CUTTER 
Deluxe Model 9 Automatic opening spring, 
locking catch, plastic- covered handles. Case 

hardened and precision ground. Adjusts 
to most wire sizes. Cuts and strips 
flex, splits plastic twin flex. 

Prices shown are recommended retail. excluding VAT 
From Electncal and Hardware Shops. If unobtainable .end 10p p &p dui n 
Bib Hi -Fi Accessories Limited. Kernel Hempstead, Hem HP2 7E P 



ANOTHER 

BATTERY SAVER! 

S we go through the Age of Apollo with 
everything rocketing upwards the prices 
of dry batteries are no exception. The 

common PP7 9 volt battery, for example, costs 
around 33p at the moment and many transistor 
radios use two of these. Their useful life in a radio 
is very variable but one factor, above all else, 
determines how economical they are likely to be in 
the long run: the sensible use of the volume control. 

Just about all transistor radios use output stages 
designed to operate in what is known as "Class B" 
conditions, where the current consumption is very 
low with no signal, rising as the signal input is 
increased so that low volume levels mean low 
battery consumption and longer battery life. 

At 66p for a pair of PP7s it is immediately obvious 
that a mains operated power supply unit is going to 
pay for itself very quickly indeed, after which the 
cost of the electricity to operate the set is negligible. 
Taking a month as a typical life span for the 
batteries the cost of this power supply unit at under 
£3 could be written off in about four months. For 
our Senior Citizens and others similarly placed this 
is no mean saving. 

Design 
While power units for radios requiring 6 or 9 

volts are common enough, units to replace 2 X PP7 
batteries (18 volts) seem hard to come by. In the 
author's case, an Ultra 6142 LW, MW and VHF 

Flg. 1: Circuit of the power unit together with the connections lo the 
terminals of the retained battery tops. 

ARTHUR DOW 

J 
41- .e4 

portable, it seemed logical to make up a power 
supply unit to fit in the same space as the batteries, 
so what better than to use the tin cases from a pair 
of defunct PP7s? 

In the final circuit used, Fig. 1, one tin box carries 
the mains transformer T1, the 12 + 12 volts secon- 
dary windings going to the rectifier diodes Dl and 
D2, smoothing capacitors Cl and C2 and the zener 
diodes which stabilise the output voltage at 9.1 + 
9.1 volts, all contained in the second box. The tops 
of the boxes carrying the terminals are retained and 
accept the original battery clips so that no altera- 
tions whatsoever need to be made to the radio set 
itself, a very important consideration. At any time 
the power unit can be slipped out of the set and 
normal batteries fitted back in a few seconds. In 
any other set a check ought to be made to with a 
voltmeter to ensure that the two batteries are, in 
fact, in series, requiring 18 volts. Otherwise, as long 
as the original battery polarities are adhered to, 
there should be universal use for this type of power 
unit. 

Construction 
Initially, two old PP7 type batteries are dealt with 

as follows: Mark the tops with the + and - signs, 
as shown on the side of the case, against the respec- 
tive terminals. Cut across the corners at the top 
with a pair of sidecutters and ease back the edges 
until the top can be lifted out complete with 
battery. Cut the connecting wires or thin metal 
strips fairly close to the terminals and throw out 
the battery. 

A hole of about in diameter is made in corres- 
ponding positions in each case and the two cases 
held together with a rubber grommet, Fig. 2, noting 
the polarity markings on the cases. Another hole is 
made for the mains lead to enter, again via a 
grommet. The position of this hole will be dictated 
by the position of the batteries in the set. In the 
Ultra 6142 a slot was filed at the bottom of one 
side of the cabinet, adjacent to the battery compart- 
ment, from which the mains lead was led out. 

Next, all the components, with the exception of 
the transformer, are soldered on to the small piece 
of veroboard, Fig. 3, and lead -out wires attached. 
Some sort of colour coding for the wires is an 
advantage to avoid wiring errors. The board is 
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fitted across the diagonal of one box and a couple 
of spots of adhesive will hold it in place. Be particu- 
larly careful that the polarity of the four diodes and 
the smoothing capacitors is carefully observed. The 
wires from the board are passed through the 
grommet with the exception of the one white and 
one red wire which are soldered to the + and - 
terminals on one of the battery tops. 

Mains 
lead 

Feet 
bent 
down 

A Insulating tape on both edges 

: 

Grommet 

O - ___ 

T1 

Grommet 

I 

Cobopo nt 

111 

` I 11 

A 

Solder 

T1 

Battery cases 

Fig. 2: Location of the 
components inside the 
battery cases. The cases 
are held together by the 
grommet through which 
the interconnecting leads 
pass. 

View on A -A AM D26 

The mains transformer has two mounting feet 
which must be bent down, Fig. 2, one being fixed 
to the' bottom of the box with a 6BA nut and bolt 
and the other soldered to the box just below the 
top. But, before fixing the transformer finally, feed 
a few inches of the mains lead through the grommet 
and connect to the primary winding taking the 
earth lead to the transformer's "screen" connection 
and to the case. Put a few turns of narrow insulation 
tape on the end of the mains lead inside the box to 
prevent the lead being pulled out. This may not be 
the best arrangement but space is rather limited 
inside the box. The wires from the board may now 
be connected to the transformer secondary with a 
white wire and a black wire going to the terminals 
on the second battery top, again noting the correct 
polarity. The transformer may now be dropped into 
the case and finally fixed into position. Some insu- 
lation tape was stuck across the core of the trans- 
former at the top to prevent any possibility of a short circuit of the terminals immediately above. 
Likewise some tape was put across the top edge of the board in the other box. 

Testing 
Before replacing the tops in the cases it is a good 

idea to try out the power unit for correct operation. After checking the wiring again and the polarity of the various components connect a DC voltmeter 
across the red and black terminals. Select a volt- meter range of, say, 50 volts initially. Switch on the mains, when a reading of about 18 volts should be 
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* components list 

R1/2 220t2 5% I watt 
C1/2 1000äF 25V 
D1/2 1N4002 
D3/4 9.1V zener 

(BZY88C9V1) 
T1 Transformer 240V/12V 12V 

(Douglas MT111CS) 

Veroboard. Grommets. Battery cases Mains lead. 

obtained, with 9 volts between the white wires and 
either black or red. 

If everything appears correct put some insulating 
tape over the connections to the terminals and put 
the tops back into the cases finally turning over the 
edges of the cases to hold the tops in position. If 
thought necessary, the unit can be checked on the 
radio itself before fitting the tops back, connecting 
the battery leads from the set on to the power unit 
terminals. If there is something wrong it can be 
attended to now instead of having to open up the 
cases again. As a further check, the voltage across 
each of the smoothing capacitors should be about 16 
volts. 

[AM 02701 

R1 

D 

0 
3 

C2 

D 

D 
4 

T1,12V T1,12V 
Red secondary White White secondary Black 

Fig. 3: Layout of components on small piece of Veroboard. Protect 
vertica/ edges and top with insulating tape or similar. 

Notes 
It should be remembered that the on /off switch 

on the radio set itself still only controls the DC 
output of the power unit to the set and not the 
mains input. Although the set consumes very little 
power from the mains it is still good practice to 
switch off the mains side when the set is not being 
used. The set switch can be left on permanently 
and operation of the set controlled by a switch at 
the mains outlet point. 

The miniature mains transformer specified has a 
secondary current rating of 250mA which is far in 
excess of the 20 /30mA which will be drawn by the 
average set. However, since it costs only a matter 
of a few pence more than the sub -miniature trans- 
formers rated at around 30 /50mA the additional 
safety factor was thought to be well worth while. 
The light loading of the transformer will also assist 
the output voltage regulation of the unit. 



If you're looking 
for trouble 

you needn't look 
any further. 

It's not only technicians who can see the 
finer poi nts of Eagle multi- meters. 

Every handyman notices them too. 
They're easy to read. 
They're tough. 
Their construction comes up to labora- 

tory standards. 
Even our inexpensive pocket sized 

models have features you'd usually only find 
on professional equipment. 

Take a look through our catalogue. 
You'll see over twenty models. 
Specifications that would impress the 

most experienced technician. 
And a price range that takes in amateurs 

as well as professionals. 
We guarantee every one for two years. 
With parts to service them in no time. 
So you can confidently find fault in 

anything. 

,ernatmaIr 

The name on Britain's widest range of 
electronic equipment. 

r Please send me the Eagle electronics 
catalogue containing the complete range 
of test equipment. 

L 

Name 

Address 

PW 3 

Eagle International Precision Centre Heather Park Drive 
Wembley HAO 1 SU Telephone 01.903 0144 

1 

J 
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G. F. MILWARD, 369 Alum Rock Road, Birmingham B8 3DR. 
Tel. 021 -327 2339 

12 VOLT FLUORESCENT LIGHTING 

INVERTER TRANSFORMERS 13/15 WATT 
(CIRCUIT INCLUDED) 
"CURRENT ECONOMY" TRANSISTOR (600 ma.) 50p 
"MAXIMUM LIGHT" TRANSISTOR (1.3A) 50p 
RESISTORS /CAPACITORS TO SUIT 15p 
LAMPHOLDERS (LONG LEAD) 30p PAIR 

(SHORT LEAD) 20p PAIR 
WHITE ENAMEL CASE, 18" or 21" (Postage 30p) 70p 
TUBE, 18 " -15 WATT or 21 " -13 WATT 45p 
(NOTE:- TUBE ONLY SUPPLIED IF CASE ORDERED, 
TO PREVENT POSTAL DAMAGE) 
13 WATT FITTING READY BUILT AND TESTED - 
INCLUDING TUBE (Postage 30p) £3.75 
Post /Packing 25p per order except where shown 

70p 

NEW IMPROVED 
CIRCUIT! 
Drives 21" 13 watt 

18" 15 watt 
or adaptable for 
2 x 12" 8 watt 

SMALL ELECTROLYTICS 
Ref. No. Capacity Voltage Price 
H8/3 3ßF 50V Op 
H8/3A 4ßF 50V Op 
H8/5 5ßF 10V 4p 
H8/6A 10ßF 10V 4p 
H8/8A 16ßF 16V 4p 
H8/9A 200F 70V 4p 
H8/10 220F 50V tp 
H8/11 250 12V 4p 
H8/12A 300 10V 4p 
H8/13A 32ßF 50V 4p 
H8/11 40ßF 25V Sp 
H8/14A 400 16V 4p 
H8/15A 400F 35V 4p 
H7/1A 00ßF 10V 4p 
H7/2A 640 2.5V 2p 
H7/4 64ßF 15V tp 
H7/9A 125ßF 4V 4p 
H7/10A 1600. 2-5V 3p 
H7/11 160uF 25V Ip 
H7/11A 150ßF 18V Sp 
H7/14 220ßF 50V 1op 
H7/14A 220ßF 16V 6p 
H7/15 2200F 25V 5p 
H7/15A 220ßF 35V 10p 
H0/1A 250ßF 4V 3p 
H6/3A 3200F 2.5V 3p 
H6/4 3200F 10V Op 
H6/5 3300F 25V 10p 
H6/5A 3300F 35V 15p 
H6/8A 470ßF 35V 209 

W 

ce 
o 
Lz 
W a 

£ 1 
100 I-4 WATT RESISTORS 
100 CERAMIC 
CAPACITORS 
IN DIODES 

POSTAGE 25p I PACK No. 1 

£ 1: 50 SQ. OINS. "ODD PIEC TRI1 ES'. £ 1 TRANSISTORS 
D 

SED 

VERO BCIN ETC. 

POSTAGE 25p I PACK No. 3 

£ 1 
100 RESISTORS 
100 CERAMIC 
CAPACITORS 
100 POLYSTYRENE 
CAPACITORS 

£ 1 CAPACITORS £ 1 £ 1 
50 MULLARD POLYESTER 
CAPACITORS 

POSTAGE 25p 
I PACK No. 2 POSTAGE 25p 

I PACK No. 4 POSTAGE 2Sp 
I PACK No. 0 POSTAGE 25p 

NOTE:- ALL GOODS PLUS 8% VAT (EXCEPT OVERSEAS) 

POSTAGE 25p I PACK No. 5 

1 
i COMPUTER PANELS 
CONTAINING MASSES OF 
DIODES, TRANSISTORS, 
INDUCTORS RESISTORS 
& CAPACITORS 

POSTAGE 30p I PACK No. 7 

1 TRANSISTORISED 
SIGNAL TRACER KIT 

1 TRANSISTORISED 
SIGNAL INJECTOR KIT 

IN RESISTORS 
IN CAPACITORS 
(ASSORTED TYPES) 

I PACK No. 8 

FANTASTIC 
OFFER 

GARRARD SP25 MkIV 
Plinth & Cover 
Garrard SP25 MkIV deck. Goldring 
0800 Cartridge. Teak finished Plinth/ 
Cover (Non Hinged) All Leads. 
GLOBAL'S PRICE LIEN 
Carr. 61ns. £1.93 
TURNTABLES 
Please add £1' 05 for p&p 6 Ins. 
Garrard SP25 Mk IV Chassis £1295 
Garrard86SB P/C Cart(Mod.) £4750 
Garrard 86SB Chassis .. E22,40 
Garrard 401 Chassis , £32.00 
Goldring 101 Mk11 P/C G800 £23 70 
Goldring GL75 P/C G800 .. £3995 
Goldring GL78 P/C G800 .. £44 40 
Goldring GL85 P/C .. .. E63.50 
Pioneer PL 1213 ,. 
Sanaui SR 212 .. 
Thorens TD125 Mk11 . , £7225 
Thorens TO125AB Mk II .. E111.95 
Thorens TD180 ABC .. , £59' 95 
rnorens TD165 ABC .. .. £52.05 

Transcriptor Saturn With 
Vestigal Arm .. .. £83.95 

AMPLIFIERS 
Please add £1 05 for p 6 p & Ins. 
Amstrad Integra 4000 Mk II .. E25.75 
Amstrad 1C2000 Mk11.. , £31.95 
Amstrad 8000 M1111 ., .. £1050 
Eagle AA2 ., .. .. E31911 
Eagle AA4 ,. £43 10 
Metro -Sound ST20E Mktl . £26.15 
Metro -Sound ST40 .. .. £3325 
Metro -Sound ST60 .. ., £44.75 
Samuel AU101 .. P.O.A. 
Sinclair 2000 ,. .. E29.95 
Sinclair 4000 . . E44.95 
Teleton GA202 .. , E3050 
Teleton SA0206B .. . £2395 
Teleton SA0307D .. .. £27.20 
COMBINATION UNITS 
Please add £1.10 for p 6 p 6 Ins. 
Goodmans Compact 80 (Teak) £131.15 
Goodmans Compact 90 .. £169.99 
Goodmans Compact 1 -10 

(Teak) .. .. .. .. £191-00 
TUNERS 
Please add £1.05 for p & p & Ins. 
Amstrad MLX 3000 .. . £21125 
Eagle AAB ,. . £45.95 
Eagle IST 152 .. £3295 
Metro -Sound FMS 20 Mk 11 .. £33.35 
Teleton 7300 .. .. ., P.O.A. 

w"'" LOBAL 
UDIO 

Telefon ST202 .. . £36.60 
Sinclair2000 Mk Ill .. .. £29.95 
Sinclalr4000 .. .. .. £37.45 
TUNER /AMPLIFIERS 
Please add £1'21 for p & p 6 Ins. FABULOUS 
Amstrad 5000 .. £5695 OFFER 
Goodmans Module80 .. £72.50 
Goodmans Module90 .. £92.90 
Goodmans 1-10 Module .. E100 50 
SPEAKERS 
Add £1.82 for p 6 p 6 Ins per Pair. 
Amstrad 1500 .. .. .. £2595 
Amstrad 2500 .. .. £29.95 
Celestlon County .. £45.25 
Celestion Dltton 10 Mk11 .. £4255 
Celestlon Dillon 15 .. .. £95.50 
Celestlon Dillon 25 .. .. E12695 
Celestlon Dillon 44 .. .. £1011-45 
Celestlon Dltton 88 .. £1811-95 
Celestlon Hadlelgh .. E39,25 
Goodmans Dimension 8 .. £127 95 
Goodmans Havant SL .. E44 -S0 
Goodmans Magisters .. £107.75 
Goodmans Magnum K2 SL £04.95 
Goodmans Minister .. .. £36 -00 
Goodmans Mezo 3SL .. £04.80 
Marsden Hall 110F/C .. . , £27SS 
Marsden Hall lOOF /C .. ,. £31.95 
Marsden Hall 200F/C .. .. £39.45 
Marsden Hall 300F /C .. £75 75 
Wharfedale Denton 2 .. £29 25 
Wharfedale Dovedale .. £77 JO 
Wharfedale Glendale.. .. £52.65 
CARTRIDGES 
Please add 12p for p 6 p 6 Ins. 
Goldring G800H .. .. £3.65 
Goldring GBWE ,. .. £6.20 
Goldring G800 .. .. £3,40 
Shure V15 Type .. .. £28.09 
Shure M75EJ Type 2 .. .. £7 90 

Shure M75ED Type 2 

Shure91ED .. .. 
Shure M3D .. 
Sonotone9TACHD .. 

£9 /0 
E6 20 
£3,10 
£1 30 

AMSTRAD IC2000 Mk11 
STEREO SYSTEM 
Amstrad IC2000 Mkll with Increased 
power 25 +25 watts amplifier. Com- 
plete with a pair of Amstrad Acoustra 
2500 speakers. Garrard SP25 MkIV 
deck. G800 Cart. Plinth /Cover (Nor, 
Hinged) all leads. 
GLOBALS PRICE EN 75 
Carr. 6 Ins. £3.30 

STEREO HEADPHONES 
Please add 42p for p 6 p 6 Ins. 
Koss ESP 6 .. .. .. E47, 85 
Koss ESP 9 .. £M -50 
Koss K7/11 Red Devil .. £9.99 
Koss K6 .. .. . £11 70 
Koss K6 /LC .. , £12.25 
Koss KD727E .. . £14.90 
Koss 747.. ., £18 35 
Koss HV1 .. , £1995 
Koss HV1 /LC . . £23 60 
Koss PRO 5 /LC £215 
Koss K7 /11 Black ,. .. £9 90 
Sennheiser HD414 .. 110'75 
SennheiserHO 424 . £15 55 

Plum Nan Every tNon is 

mede to enaa, prices lined aie 

soanal 
time of poro' to pram 

l are sublen to aeration 
without prim noun. /10011 

FULL 12 MONTH AFTER SALES SERVICE 
We give a FULL 12 MONTH GUARANTEE 
on all products purchased at any branch parts 

and labour absolutely FREE 

0:=O 
Tivoli Shopping Centre, 
1536 Coventry Road. Yardley 
TM: 021.706 9949 

4 Nigh Brew Parade, 
Redbridge Lane East. 
Woodford Avanue, Ilford. 
Tel. 01.550 1016 

100005 
328 Edgware Road, W2. 
Tel 01 -262 3847 
174 Pentonville Road, N1. 
Tel: 01 -278 1769 
120 Notting Rill Gate, WI1 
Tal: 01-229 1437 
50 Stamford Hill. 016. 
Tel: 01 -006 4699 

1=3:221Z1 
11 Landon Road. North End 
Tel 0705 68311 

LUZICIMI 
46 Market Place. 
Tel 0134 595331 

OWL= 
105 St Albans Rd. Tel: 39132 

H.P. FACILITIES 
AVAILABLE FOR 

PERSONAL CALL1800NLT 

MAIL ORDERS 
TO I la PINTONVIILE 
ROAD. LONDON. NI. 

Order with confident. 
Send Paetl Orde,. 
Charm.. Money Order. 
Bank Draft. Giro or 
Cash by Rag. Mail. 

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

PERSONAL CALLERS VERY WELCOME! 
COMPMF OUA NICES WITH AOl IM TAE BOOM 
0915 Mutate l0 sarasen, e dl aa. t,n 

car, stont MOAT pets usai 7 on 

724 

PLEASE NOTE All Cheques, 
Money Orders. Postal Orders, 
Bank Draft, or Giro to be 
made payable Ip 
MAUTOMEAD LTD. 



INNIXTMONTH'S 
PRACTICAL. 
WIRELESS 

MPLÉTE CONTROL SYSTEM YOURSELF! 

MODEL 

CONTROLLER 
In this short series we shall 
show you how to build the 
transmitter, receiver and act- 
uating mechanism required 
to nrovide radio control over 
a node! up to around 100 
yards away. No bought mod- 
ules, yor build everything 
yourself from scratch. You'll 
feel very pleased with your- 
self when it's finished and 
working! A special 'no -test' 
transmitting licence is re- 
quired by law and we tell you 
how to get yours without any 
trorble. Amaze your friends 
aS your model moves around 
under yorr complete control ! 

LOW FREQUENCY AND 

MARINE 

RECEIVER 
This receiver covers 
the bands 150 -1500 
kHz and 1 65 -5MHz 
and receives Marine, 
Broadcast and Ama- 
teur transmissions on 
AM, CW and SSB. 

ALSO:- 

CONCLUDING ECTION Of PW BUYERS' UIDE 14/5 

19pcctai 
éPre ó gö. f 

Radio 

MANY OTHER CONSTRUCTIONAL 
ARTICLES, SPECIAL FEATURES 

AND REGULAR COLUMNS. 

ON SALE IN DECEMBER 
725 



THE motor car is not an ideal environment for 
a tape player, or indeed for any electronic 
apparatus. In particular the problems of power 

supply regulation and electrical noise are far more 
acute than those likely to be encountered by a 
domestic machine. 

ENVIRONMENT 
'The supply voltage, although nominally 12V, is 

likely to vary considerably under the loading condi- 
tions imposed by windscreen wipers and heaters, 
lights, etc. As a result we must produce a unit cap- 
able of working safely up to a possible maximum 
of around 15.5V, yet also maintaining a satisfactory 
performance down to 10V. For the amplifiers this 
is not too difficult- achieving a constant speed for 
the tape transport is not so straightforward. 

Because a negative earth system is more or less 
universal on modern cars, the unit has been designed 
for this. Conversion to positive earth working is very 
simple, however, and will be described later: no 
change of components is required. Operation on 6V 
systems is not possible. 

The construction of the tape- transport mechanism 
itself would of course be beyond the resources of 
the majority of our readers. It is therefore necessary 
to use a commercial mechanism. The one specified 
in the components list incorporates facilities for 
electronic speed control and also auto -stop and cas- 
sette ejection at the end of the tape. This feature 
is very necessary in a car where the machine must 
"look after itself" if the driver is fully occupied in 
manoeuvring his vehicle. 

Interference from the car's electrical system 
seems to be worse with the modern alternator and 
solid -state regulator than it was with their predeces- 
sors. Power supply filtering and comprehensive 
screening are essential if the tape -head output, which 
is less than 500;/ÁV, is not to be completely submerged 
in the hash. 

Acoustic noise levels in the passenger compart- 
ment vary considerably from one car to another. The 
amplifiers used here provide over 3W rms output 
into 411 loudspeakers from a 12V supply: this should 
be adequate for pretty well any car. 

Hamilton Electronics Ltd. 
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KEITH CUMMINS & TONY 

TAPE AMPLIFIER 
The amplifier system can be conveniently divided 

into three parts, a low -noise preamplifier, an equalisa- 
tion section and a power amplifier. Silicon transistors 
are used in all but the power output stages. 

A stereo cassette carries four tracks recorded on 
a tape only 'bin wide and running at 178in /sec. 
Hence the very low output level from the tape head. 
The amplifier input stage must therefore be designed 
for very low -noise performance. The technique 
adopted here uses complementary npn and pnp tran- 
sistors, with the collector current of the first stage 
providing the base current of the second. The first 
transistor is thus operating under "starvation" con - 
ditions-a factor which greatly assists in the reduc- 
tion of transistor noise. 

LEFT HAND 
CHANNEL 

Tape 
head 

Pre -amplifier Equalisa 

BC2 

Note' -ve line is NOT connected to chassis 

Fig. 1: Circuit of one channe/ ol 



Y/ -CE0.° T a) O ó 

O an U a 'n 

y l O>, aN m 2, 

CC Z Ót ' T' °-° 

3 3 

d O O'= o9 

B p C O 
m o° N m :. L c UN 59¡ w ci a) v 

Q F. ro 
° ` m y ò áv 7 U 

:oáO()4 : 

°Q7Y:M iCa0) 
MINI tel CO a) O 

W Vv m a3 : 
m 

:= 
a. OócaO 

á 
o. 

w 

ó 

o 

0 ai Ñ uç. C C.- t l0 O 

C (n 
m3EIll 

v 00 ` Y K alw U m 
Q 

O A O ÿ e LL V E=_ ._- 

7 Ó t 
C 

II Ú 

ZRci~E c a) 

Q --° E- & _ 
`1 > ap V.. Ó. > LL V-CU=¡O 10 LL á pp a LL 

QU C N N II y cLL C.808LL Y 
dá'ú>ÓÚ) a EacOMnv$t0 
tiUc01c°i°' ó Z 

Ex ú > 
E E E 

CP 
o. 

á M C C Oo 4. Y 

1 d 1-' m m mui. m 2.,. 2,- U O mv r L c°'ia m rn Y LL Y`o 
o 

m 2)4-'6 ,,(=> 
a) `a EcL c`'= 

A d ó Z i Ñ CQ L c ; E Ci E- N a) 7 m =O )p0 ° U Nt ° L 
N LL_ L L].`_ 7 -p °.-. L 

'al 

m a) O m!' fn L N N 
co Ú N Ç C V_ 

ó C L>._ 
C L N 0 C d -- can L m 

Ó. m O E O O o 
m y p aL a) N> y ó a) C 3 d O O m TL 7 .T. . 

CL ß Ñ r O Z Ú a7 N )0 a7 O -61) tC .+ o C -LL. W ., N O ` - E Ó m 0 C C II aS ó C c c a) - C° Ñ-0 ; CO a) 'tl )n ci ci O TN ó. cmiL s ó3= 3 óÓ E Qo 7 c ? c E 0 oi° > CO aiv 
O ° 0 a) - ._ m O G mmma).- N Lo° °r> E m c o L E o:,.-LL.: cUUCnó.,-, 7 U Ñ l6 C `n8 CO Y> °-o vi 3 N EL"'"'"'-'2x N aE E 

Nn Ñ Ó1 ÿp' N N m > U m-- O O j-py m 
O Ñ 7 

IX 7 
:°. m N10 m CO 

CO -' -o OC lL y Ñ v m.0 y 
U d y NO p= ß Ó c r E2- Z F m 

cmi 
ó ó aN)v é, cá II 

ß 
II c m m 

U 7 mvL a.-m. 
.m-. 

7 
ß 

Ñó ,m c8 u c c 
OC > 

C.) -0 m> o O -.---- w--0 at 01-0 73 .4- 7O~ C 
O 7» C° - >.n el E E . 

GO Va), a).- O 
ro 
U CY O Ç O).., y. 

CO 

NL T Cr mLL ?r'+. 
N O Q c w a as °- 

E`m ó' y- av d Nv - ç z ` ÿ O C. `m m ó N m E E c ó aE ó> o UL E 
C 

0.4) 
Ñw a) á m» mÿ m8 7 = Q2 R Ó O a) Ú l0 NV `°f- 

C.O. a)- 7 ç N 7.--, o NcrO m 

C) U 3U:. 3 y ó> E E. N U cn0--- y m> car--0 

c c 

O d 
1-=m a 
w 

d 0 9 R 
mE 

' C ) 0)0)C C_ m )) ai T O y m C T 
L 7 V N 0=_ m 

.E 7 a7 w C > O m°p a7 .L. .L-, a) m y=-L`coEL La)fn a)á) b ° CÒ) °Ó 
Ú 

C a1 O mL m 3 > c ' N_E Ñ _Z 7 áiY C..°.. 
O ai o 0 NwY E H a) U 2... .0 m .0 m a1 /0-_ -p a 

(cc 3 Ú c0 >` 0. :52 C F a7 O C C + a1 a7 m L o m y E..3 ac ; c0- ö m x T Z E m A 10- o ° o c c> co xv x0 . U a) có,c m Q.. m m oL m OL af 
CO 

c Y C a7 W a1 m a) ` ¡- ` w H 3 d ' V c mV N N m 
¡y '-oc) a) E m 0)L L C 0 0 y-0 C 

cG 
N m E ° ' :- >' a) i0 

- o N 'O a) C N 7 U ß C a a) C A7 i 0 C O a7 L ai aL - 7 v> ó 7 o-° 3 m° °`° co E 

ve-a:(.211).; 
á°' 

m E 3 p+. m>.' lO N 7-L y 
a7 C° q+-, a) 

C d y y C C d; 0) p T C 'C U a7 L 
a 7 r-, 

a F 00i-004-.73 r 
-le 

C.. o ° m ` m T3 c. E m 
a).2.- d0 i O m ó 1° N ów +' a3 Tt VvL a) a) CLw ay fnL N TL C C a cc L' 

Q/ m 7. o C L a) 7:1, F c N tl) C N c wen ,,,--# V O a7 O C . r E ö 
w= 

c ó.. 
E'-'c 

,w 3 o co m 0.. - Zp m- m v.-. m O m0 m.. m._ fn O en m _m O Hu 3 c0 E 3 m d QQt v m a)ry o. E- a) 

E mm m m m o am m W ÿ E mV) c °1F- m ô-° a m m ó E 
a°iw EówOwá°)wár m'.c-..-. °añv°) F- cLiEá.°.. c°má 

N m 01 O m ,- _N a) >. a) 

a7C.4. ENmwa)G 
_ata) N y E L m °1 v°, ,. E ó 

óOO+..;o~ 3c.`. a - O mw m E0)mOCO)a)mE U m - Ç C N N 
a7 7L - m- 7!!) O ` U I- H 

4= Ó V O 0 .r. 3 w 
w m - O a) >- y C L°C7-aUa)-N ma)10mÿmlO)OO)!_w > N 

co -p ai N a) mL_ 7 m w C- '. 
3v c°.) ÿwL U 

O> 

72. CD 
C C 7+-. 3 w 

m a Ç O) 
(A W a) l0 H Ñ 

u mrnmc6E+NOy u) cr3 

_QL `m '- á) «mE LwCyo) 
Z3 pw O ÚL C Z °t 3 
IH > p co.. m..- E as.. 

CV 

N 



ro < -.w n no n °-0.3 m 3 <, 3 0 * -Q--'° 7-n 7 7 nó N w C N -- ° N N.a 
' 5) 0°- .N.a w 

maa0 
w 

w fDw ó. 
m 7- 7"7-N 

CD A G SÑ w m '=á nSn_ d(O'<m(n7W C'<c7(O mmw7N:SIQ O.COCC,?3wa mM 7Ñm(CmN.0707 7N<ñ0 Ñ(/c):O2n<3'3CIÑ(Cÿr- 
CÜjDdÑ.N-'.ÑN Da 7 nm m n n (0 n-"_'N C w w w ñ7 ° w m-° n '0-0 D(D m 

mu) m co _ 3° n 
CL CO _ 

<o 

N d m 'f 'm 3 m ä Ú1 

á D < -c á ó .á , l °-3,m ó ,<ó a ó 
m f S-'m(O =D O m -0300"..-0-0, ( -7- °37.9:722-3 

fm11 
N 7 N c 7- '.<c-.=.'7- m a ci N - m N,N, m ó 3 f° m w o 

N 
7-m <-° w?(O ; ' 3¡mp ° c nN w c á n Ä,< D, 

C-ó m :.-, m O ÿ(p N,m c m m 7 m án CO - N 3 (p 0 N w 0 pj (D 7 ry_' w 
_, 

S m 0 DandNa_ n+ñua(o °FmwNñ3NN m3c Dmdn.ó° Qm(-' 7 D 7 _7- ó N m N 7 m S < C 7 N w n w m w d Ñ n g N F f) (D -x0 c Ó N S n (D C n 

GN N Á Ñ 
d 

N C¡7 
Ñ N N.N.°' á° -C 3N 15_175A ..'< Ñ(<D 7 3<_. ma N n n C (D 

0.`g(072 m ál ó,< 
nm, á 3 f 7 G m N m O QN n 

w (aD ° O1 ñ p-p, m NvD 
wmmn -O ' ñOaNn wri0w c ÿ n D-' *mOmaÑ N-7' 

(DaÓ70- . m 

7 (D w< a 
-9 

D - 7 7- - n. N m- D N 7 S `< Ñ w(0 w N m< 7< Jn ^! 
nw C:"i(Dm wCm S m (n (wm/D n w n N w c nO_(D Ñ nfOU N ,m 0 7< C Ñ Ñ -m m*Ñ O, Ñ N 

m° m 7 w < CL D, ON í w m m N m SDCD n Sa . n ö 3 7 w 3- 
CD .n. Ñ (D Ñ° K Ñ w S Ç C/1 ó - n. O . a N w 7= Ñ w Ó w Ñ n ° D 7 S n' pnj Ñ 70 N7N7< < m m(-Nm mnmw <m 

a n 3 w D n na ssm N 3 a I 
a Nm ^`< C m 

OS CD 

N 7:.a.m ñ O 0-=m 
mmD-'3 7 . ,c mD 
" N D 0 ,.w.. Ç(0 -S Q N... 

N . D-Oi.w O-(D c 7< 7(D 7 w DO_Ñ N.0 
w D N -m m m 7-a w C C n N'n m a xZ N -' m mw(Dm (2,0220.N..w.f7Ó?w7 <7 cn 

w= n , 3<°-Sm" öv"77'd,wfll 
(D Ú° N v ° w p_ Ñ ( < F 7.n+ n ñ (D C '< * m(O ÿ n 7-f _0 N nm ó a Ñ ö n3 S 
SN m n m w-° OO 7 *_ 3 m 7 7 3 7 o 
7 a m -.moo- 7 G m 0)(0 _ w C 

m 

- 
C 11 

n n 7- i i3 in ó -CD 
Ó ÿ w 

. O Ç.w S=O 7- .. -.. 3w pm 
N DI D_ 7 m m 7 m Cw 

F ó m n CL SD D D, (3_ .Ó1 (D 7rc p n,< ' ná( C D, .. S n m 7 m _ .< w 7 m nm Ñ N S x. O D N O Nm S N . 
O N D_ c N < O C_ D= 7 (O m O C . 7- 

CD f° 
. 

D <ñ ° 3 m ° m C CO C m ó m 

C 

Sf óa á n3 DÓ N D-ó 3 ÿ 7 c m 
(0 m? c ó Ñ 7 m Ó a 0 a Ñ oz 

Q O N_a w n c (D52.85" 3 na ¿ m 
ó C Ñ á á Ñ (n n 

N d _< N íZi 

?'5..-C)8"0, 
N a_. C (D N 

o(5-D4 
O 

(i, 7á m n O Qsm 
D- w O C N.. O_ a 7 N,G 7 m 

ul 
< m m Oa O (D n0 

O 3'-3 °:ÿ o<ñ7 o n n 3 CO 

d D o 7- ? C ....< m - C m m . _ C 
7 c(D (T (D O 

O m r:2,0 m 
,.. m Ñ N C 7 3< w n a N 3 7 , 
7- n 3n 0, t- n O-n-'O mm n(Dtmin(n m- 

0* 

N m 7 N a m(n O m (A 

a Sw N c Ta N S(D n< O 
3 N w< O «O Ñ 7 n m 3 
ÿ<a m' a3 Loa- 0_f° 7 a m 

(Da a3m(DNa(D- w N S_.7 0 nw a i S-'3 (D3 
n m a.(O m 7 O n a (D 

. N N 

A 

Cr n s w C n -^ a n a, 3 a N ' N N O='. p O N m* N N'< O_ S 
w O m aa n C O< .m .a w m ó 

7 m a. cl. C3 0_ n3 ó 
á mm mc -(nc (D s< N-'á<.N`s 

(!( 7 o fl_ m w a t ° c (D m m n SXF 3..D'< 3mm, ,Ymn. ó,°mm3d om N N a S a 
(7-D d C(j n a Á Ñ a (D. a D N Cr -0 Ja(' n(D ó' v ° O ñ' w C N 7 N(D `G (n D c p N n ó Ñ m d ̀ < m( O D-)=5- -00-D23 

(3D .. (m%) 

d 7 nU S O Ñ Ñ C `< ow a n 5-',' m N Q. 7 ÿ N_ N .2 7 
O (D a m C< N 7 C m o- S X S`< w (D n 7 U 3 w O 0`< 

w 
3 7-a ó m mm n nm m-d 

c 37 Qm(o ° a .m SS 
w m m m < Qa3 7 x°-' m s3 m..'n O °_a 7 7- ó m ' o 

(<p p7j -. a m Ñ (D (D pmj 7- m,< 0_ (D w<- ri CD 
a O_ 

<c D 
N C 7- O< (n =.< S m D n 

CD w JrN 5o, N n 7 m N w <a D_ 7 7 D 7'N m 0 O ai a w N j N3 a n w N N= Dw ma 7 7 Sw a m`< m 

Ñ< Q C (D n a' Ñ ., m a D , i 7 m N ñ 0_ S N (D ( 7 3' 3 N w--3o3 7-_4m3má=`ció°Ñm mmo 73óó°. D S m m m 7 a O O C ' 0 7 3 3 (D w 7 m 
w - m 7 7.. O w 

D 3a-- O DÑ m j m N f N'SD N< K'_m.w 
m N C ... co_ Sw O_ -'Oa (D Oa - -.07(0- N 3.. n n N 70007°0- 0 7 n n° C O m 

w 7C 
O. n N O. m 7 (O S S w m n i O( i w 7 m, N?' 7 a O N 



O . 
W 
W 

z 
o 

W > 
z 

Q 

o 
4 
W 
cc 

r+ a) Y , tEl O w ro ro ro T ro '- C 0) -C a) O N C 0) C T N N O) CO -Ow . _N N O C N 0) N T 
roroUro NOro(?roï ro CO wro EONßÿwroro.%ro LÿroO .L, rop 

N - E U U ro ro- °' E á °in N d TE ro ro> -C 43 c ro ro Ns ßL 7 3 c ro 7 w C? = C 3 u 
O N,O.Y C O N 7ú CI) 01 

ro N ro 0) 0) U ro O- 7 O.O.ro -7 U C,, ro l0 ro O. 0) 0) C N.0 E N a)LVr O N E 0) .L, ro 
Ç 

al -c..... á Ñ N ß 3= N. 80 p Ca)y7.. c C 
CY-O -ro 7ÿ O.Cw+ ro- >,._ 7 d E L..- 0 ro L O 0 Ey >>_° E C_ a) ro N Dlp 

p ro EO.N 
N._ ro)p 0 0 7 70L .-TI ro 7 NOL ro C U N 0- N O 0 a) ro 

-(ici 
> O E N U _to .0.- wNww O' ßL Ó y `1 -..61-, r T.- 0,3 U 7 U ro N E U N.-.. 0)-p ÿw'w 7L N 0. co 0 

V C ro ...... - ro p 0) U ro C-L E (75>,4-) 0 ,`° ro 0 ..L. 
ro 0. ro> 7;0 = 0 ro 

dw T L 0) c QOrop o o - 
Tro Ud ro`V) 0.>^O a). a) l0 ro C 7.L. N a) ,.- d ro d,ßä+.-% roL ro 0.0 0wt 0) 0) >'.- E EC 1)0-00--04-.Z1-4000 0) ro p row Y O O m ro 7 ro ? C.0 N 

0 

000 

Ç N Ú N Ñ 
C ro° 7 ro °) ó ó E.. 

G N c °) o N t E O).- .L- ç o. ÿ ro o_L w° ÿ 
U E ó N as-0 v E >, m N t7/) ? Ñ 

O N 
N Nw d:7»- C_ro Ó 

U Óli Ñ-p °) °) Ñ aiv Ñ -) co ms a) v wOd roL C o U=w N,F ro 0 Ñ >,C 
74U-_ 

O.D 
0) TUw 

c 
O)7 04= C N 7L a)L ro roi0 7 ÇL.+ E ro ë w aN y 07wTO- C ro -N O) N 077...- d T w La) Y U E N O)-Ea) 

a)rnwíNOro>`U ro;Eccóg-mc° a o- >-v `ro ro roti a- wro 
a E o ñó 2 ov )0ñ ro o ro m 

ro ro U ro íwa 
roÿ; a) rn T ó c ó ._ c° E¿; Ñr ro - ., o._ E c a) ro U 3 m C ro p ro C ro N c o c. 

L,o 
ro 7 Ñ N CO CO 

ro Uw U ro- U - C 0.d á).T. O roj C E 0) N- N 0 3 ÿ C 0.? ro C C 7 O.T.- ro ....0 C O TG7 I(1)-0. O a) O N ro j G 7 co = Cl N N > N 
C N 0 ro 0_a.- 7 ro O.7 7 0) - N C O 7 O 0) d ro 7 ,L 
;.EroE; vrororoa, ro3a roroUña`° ENáaóó3 -cro.. _ ..wroo to 

To' 

« 
Ó 

E 

ó 
> 

. N C: ro u; lc O a) -o Ñ CO ' Ñ ó C Ú 
O U 7 d N ro C 

CO 
U Ñ.3 u) _C 

cc; 

0 d co 

Ó Ñ a 0 
ro ro f0 7 a) .0 N ro ro 7 +., C U C L 7 7 

N ro N Y U _c>.-02: O_ Q) ¡n ro N O ro O' « E u ò á)á aro) c ac L-p w- ro ÿv d E 

ß O C y Ç V C0 ¿L O ß O ro j .L- ro ro C O 

U'- ro.L- t7n OY o U .-.0 -o E a 3 c E Et a) ro 
ro ro w ro- 

ro E O1U NCNO)ÿro CroroU 
.L%LwOC'07pO7p 

`TpEOLNÇ 
ó ro 3 ÿ- E N roL > as rn u U>, ro u E 

Q . U ro a) ,- 7 V C O) a) E lÓ a) N 10 
f/1ÑNO a) ytYCL- ropro. 

wClO> 
r11-) 4.- 

3 - 0 O.- 0 >-L 0 N C N C Ú 7 E roH t U r O)N U cl) -0 C._ ro ro U> N 0.N_N CO>'N7 al row, C a) }- 30 N C4= 
70 

ro 7.ÑG= O)O nL OL L 
ro ro 

lÓa a) u -ÿoL Eo roC> rowcá)f0ro °cC3 
Ú i0 C 01_p CO N 3> RU wL °> GN 

N C0-ro ro 

03 0) _ro a) ro C N 
Ó7 

Z- TO.L Ç_ y C mrow0 CO ÿ ÿ .. ro ë U,dw- o 
ro N í`. Q >a) l6 C 3 16 ` ó C_ N ro ; L 7 C.L.. 

> ro N N O ro C? a) c..= ÿ Ñ L,wr a) V) N 7 i0 7 0_ ro2 ro ÿ C ro °ÿu°)> H 7Uor Nc)NOro°E 3 . a) 

ot: 

C 7.a) a) C) O O O L 0_ ro U a) C 0` 
w-O L -p w.,> 

._L ro . 

m . ro 

Tij 

N w ÿ w 
Ea) 'O-Orop 0 d 
O .> 10.ro. N C N , ro 

70 N U ro N >, 01 7 a) U ro' a w CO 
E - uv ro» c á; 

N ro ro ú Ñ 7 C ro 
a) O) 

6 
R 

ro N.- 7 U ro `ro E LV=w a) 
_yO N Ñ c 3 U a) 4- 0. ui U rN 0. 

N O) 
tO1NC ENEroro ro0a)a)rowa) 

NNCß roroa)NáíYO..% Ñó01'aî 
m E Ñ.)Ó U 7 w - ro w 'N L 7 i0 
O-° f/lÚN_Ogf7!) UCm ?Láa) FLw C 

ro a);=, C., Ó) row pL 
Cl) 

p O.N 
O ro E 

N ro N m_LL Ó.~ ro-.. 
V1aÿ?'wro LroLLNC wv Z>ro _N U C j N~ ÚL- ro C ro ro 

a co U E 
m row E` c 7 rnE ro`O a) ro- a) ro ro._a c a .- 

F 0 U E.L U 01 _2c CTO=,..11 



á 

A °OwOwN wco00-0.. wmwGD;:3m n3NmmQO-N m nnS-' mn* 
m ó m`m 

ÿ Ñ ó.ó ñÿ m 
m ñ.i m o37 3 m c á m GÑ T 

m D ? Ñ 3 

w 
N 7. 'ó ,.9.0 as7 Q Q. _ ÿ ac Ñ í o 7 Ñ n2 mm cc ' n m o o w N °ó m __° 7m 7ó O _7w 

g. CD -r.O m m 3_ N0o-i w 7-°- 7'fD m O 
QN C O fD m StD n SN aÑ N 77w 7 GSa7 7_C am 

co ó Ñ N QtD 
N a0 m tD 7 N 3 mu, -D O DO n 0 S(D o m-m.-o _.a orco 7 7m O 7 Mm m n C 0-m a- c 7 co 'w SNO:n_<00C°co nw- *tDNCCOD CwÓ.°.nna^'Om -pcoOtDii .p xaN7 mnvm'fDCé'<aá>mm'wa-7.m7mm°_'...m.00mmä.ów3 ,wcoc pfß 7 0 co so o i o- a-- 'Óp n co N 7 Sj aV C __ im p/ 0 w am.n - Á m m n-Ñ 

fw1 n M-..0 Ç-aO m C f.° -i D' 
3--,-0-c C`<m Q 7 7 n°.á á 7 C MN CD C C 

CD N Ó w tD N 7 -w 7m N SO a tD w w m C+.n a 
w aN 7 w o ÿ a O a_.7 -w_.w_co 

m c m cw 7 
57-30 

N 0 G 
Ç tD -.iN QF aa ° m ó f-w x 7 4/ N wo N tD < O C N -0 .0 7000tDC mc w 7tDw CL 0) -« mn<_ . ° a p a., .. -7 o 7 
nN m G) CO Fm N 7 w Ó 7 Ó V w f'1 á ñ 7 Q0 

N`< o D 70 o a- - m 7v;' m F m-. 'vf 0 7 m ,.., w 
m CD 4, Zio a-co naQ =3 ÿ ámv 3 moo 7 O am m w O fD V my O a ñ -p ~iN co a M 0nV Ó.m. y< C. n C cow D- .7 n ^",-.000'-'0(740'" n F .n 7 cö m N n ám m Om N N âo X' ? í tD m 7 0rN w.F óO 7w S o 0 3 -3 v o p m 
co 7 m a C S tñ á3 CD Ç toD C°< Ñ ° Sái w 7 3--, K otC O7 co aN < aaao .-..mm . N,C VM7 m N m m m tD °m tp m 0 N_.y '0-7 N v m ÿ'C 

st° ö x c; 3- mm -i3v <m v, f= m O CO xn v-n -*w cnvv o- ÿ.ÿ Q .w^..0 ° 7 Dm n ó .7.ó 7'O n o-o w.co C w 3 o m m0 ° O O 
3 

0 
C c ( n m V _fD m 7 .-.7 m n t p CO .N 0 4 7 ö'1 O M7 -17 

CD smnaN í ó N ° 7_Z7 3 < in m w N ó mm m o ó ó ÿ 
s. 

m Ñ mm na 
7`<.7. 7 a. c w' 

Óv-N.N co S 
.w.0 fl1 W Á x Ñ ó N<m ÑaC `° Ñ Ó-/ ,m co áö í D Ó 

N 

° 'm n 

fÑ 5 ? c° co N í w 7c co ,m 7w 1_ tD Ñ 
3 0 am w? w mtaD Ñ sñ q 

n; m ón- n°O< ó ó mN ö f oN 3 , ñoo 7 o c D3 té c (f..<> 'm7...0 
m c a 

_.m n w v co - N ':C < 
ÿ n O m.n j co 0£ m SN aa n 7<D m w m - m' w.7 m m N a 

n 
_.tD j. aF =,. y a,co,0 y 7= .. ..w xf mm m O m 7-Ow çVj 

C C 

o só t-D 3 o m F ö 3 ó CD m ó w m o 7 x mó m F 7, S3 Di m n tDV av m 

- ro m7 3-0 u, c' 3 c mmm3 _ onNOn=m a 
ö m m3 mm .7< ñ<7ö3 3póm°33U1 ¿wmtñaówñ7w3 umi 

y S% 
3. 

7 7 n o O N m 3 C S Ó 7 i j-G N y m . m CT C m 
2 4 3 7r co O O a Ñ mw 

0.- m7 n ÿ w n 7 O .-. m tD N w 7 V -w. N m co O- 

O N - ma <mcoS O-._.7tD m7öOÑ3_.N X w co . n 
O.m 0.nm aaV _'.n 

O 
O 7 o w 

tD 7 aC Ñ 00 S 2 
U pi .co-. 0 ÿ 7 -{ m n O w n p 0 000A-"00 n v 000-..-.0.-.3-'-' C 

W .in xUl im77íw co7a7D13OwOw tmilÑy coco0co7 Ñ ' _ i,<.<Ó aam 7 = co 

m-IQN CO C F .4 w ó r. w N ö 7 ó m (il w st7oa 7ó f d CF-I= 
mmflW3Cf G(A ti 

up Pp 
mmcómmSmcn _ 7- m N ` < tD 3W0 O - yn o N w ni o w 73 fD o 

7- p..tD w d N II II II w II II II II II ÿ 3 CL CD _° ñ .°+'- _°:v c7i ö° m3 m¡0 57 
N.Qco 0 7 0'3 n O CL E. N y -.O CL M. D/ o m F" 7 y= co ÿ N Ä co co 0 3ny33_.v0 mmwm i°77 'S°7 o w<xFm ó°ÿt'pwDp/ m 

wm°7-D'smn wxm7 tG cn.f°-ctDmv'Q-tDD'7mtD¡ñy <ó^7öSVn 
C 3 3. 

co 
m 

7 ín S O- D- tmD C tD Ö tD -co M m QÄ Ñ'< O? só 3 m 
CD co 

F 3 w 7 a7 w°-tD m o y 7 7 °' N CD v , 3',, m w m w .7_a 3 3 7 
OF S0 3m N O 0' Re v y < C N.Sp n 7 7 CVO p <.co CO 3 v, CO 7 w n y S 
C S7.< N c S ÿ 

CD co w i Ó ó C.N ayla7 m V m O n-r.co 7 m S N C N< m i ß_ n S 
LI 

o mm v < ó ó f v -_c_wm7 
N 7* F N Sc---ó ó m co ° a3 -w w ó 

7-' co S 3 `< 7 *' co 7 JNV1F'iQ Ä7C77.O7Ñ.=N 
Ñ w co c O °_,D 7 O m w co p w a,+,-- O -< N Ñ p m y 7 -- w a7 Qp'p -m av, 
.00-fDCO.w<A CD 

D7jmocom n pnOmN ÿmcoOmN S^^.m7fDñw_ 
CtDN-f7ff07wul OcoN 7' - aO* - maN Ñw . OOm afD`< 
o C Qp 

n0 ? m p mm Ñ ÿ ÿ p 
W 

> > ÿ Ñ n? ap *-m j m G7 a3'w H n C G 
a 7" a) N 7N7 ti N aco a iS o iii. aváiv p '''0, Sfl¡Q QF'fp x 7 ° N 

co Sai'm O m aN 

m m 7-3t m tnN N pl II II NO 3M 9 s 
aö Ñ °\ó>D 

' 51 3 n 
l 

Fo' ff r." °.'' T atn39 
k°,,,..=-J843 O ci== 

Fig - p c7,-= a ¡: n í N -+ g fD ñ °! O 
9 

O 3J-pó' II moá mDmÌ dl 
3Ñm á°,mo 

D -' x FL' CoG i N w 
O 

AJ mÒON mm :,3-3, )j. NatnN N ó A01w+S_.o tD-<Ólpm~C »(/1 C Nmí 
3NXWO.iI Co N.m. ñ 7 ác D m 41 tD m n mU1N111 

A II ItoommmmmZ Nm r,,-....,:,,,-14 C m a <,.. 
N N ci O 

3333 3 
c 

x mácóNN IRI 7N gmn A°N< cccç á 5Z aáe tr n Nam .lo I <D 
(DlD 25 a. O 5' fD A.. a 7 ANN N P 

II II ',III oF(n7 
°- - 

I 5- 0- ó7N <C 
< °- lD m ,...-...03 0 co O O Co A m v m lll 

x Ä cñ 3 
móp,S,f0D113 

... 
Dniw 7% w m% § II II II II m 3 II o c?.m 00 a m-0 $ N 

§)1. 'J. áiom tA 
?'1 0. ° 7w wm $$,., ° » pe ó a $ g 

v c `ç.m m 7 i w F á m sy, F ó 77 C o 7 v 7 ñ Co.., m Damam T. có 73 



¡JISSETTE 

Transistor gain will vary from sample to sample 
and will also change with the supply voltage. To 
overcome these problems, negative feedback is used 
to stabilise the gain of the preamplifier. 

The preamplifier has now raised the signal from 
the tape to a more reasonable level, but it still has 
a "Velocity characteristic" -that is, for every doub- 
ling of the recorded frequency the output level also 
doubles. This is because the tape head output level 
is proportional to the rate of change of magnetic 
flux due to the tape moving past the head. For a 
constant recorded amplitude, an increase in pitch of 
one octave (doubling of frequency) will cause the 
flux to change at twice the rate, and hence the out- 
put doubles also. It continues to double with each 
octave rise until tape head losses become significant 
at the higher frequencies. 

amplifier Control section 

C6 
01p F 

Try 
BC109C 

C8 
2yF 

o C10 
220yF 

At the time of recording, the higher frequencies 
are pre -emphasised or boosted relative to the low 
and middle frequencies. This means that the signal - 
to -noise ratio of the tape is improved, since tape 
noise is predominantly at high frequencies. 

From the foregoing it is obvious why we need 
to have an equalisation amplifier. This has a charac- 
teristic which is the inverse or "dual" of the overall 
tape curve. The output of this section has a flat 
frequency response over the audio range. 

At this point the signal is suitable for feeding into 
the power amplifier, which uses a conventional com- 
plementary- symmetry circuit. The output voltage can 
swing between the two supply rails, less the residual 
voltage drop across each output transistor, say about 
12-2=10V. The rms equivalent of this peak -to -peak 
voltage is approximately 3.6V which will produce 
about 3.25W using a 411 loudspeaker. 

Power amplifier Common power supply 

0000- 
L1 

R15 
100k 

F1 
1A 

R17 
470 

R12 
1.5k 

C11 
0.22pF 

4 
)OpF 

C9 
0.1yF 

C14 

470 
yF 

VR2 10k 
Balance 

R13 
1k 

Tone VR1 
10k 

1 VR3 
50k 
Volume 

R16 
270 k 

R20 
56 

R22 
220 

C13 LS .. 1 Y 

To RH channel Power to 
junction R14 /VR3 RH channel 

v 
Right hand channel is identical 

amplifier board, plus common power supply. NOTE-The A0162 should be Tr 9. 

C15 

1000 
yF 

220yF 

LP1 
14V 

Power 
to deck 
motor 

Switch o 
on deck` 

mechanism 

F2 
3A 

+ve 

8 

12V DC 

[AM 02471 
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* components list 

AMPLIFIERS 
Resistors 

R1 470k52 R9 2.2k0 R17 4700 
R2 100k52 R10 10k52 R18 2200 
R3 10k52 R11 470 R19 1-8k52 
R4 2-2k52 R12 1.5k0 R20 560 
R5 1000 R13 1k52 R21 22k52 
R6 2.2k12 R14 4.7k0 R22 2200 
R7 120k52 R15 100k52 
R8 47k52 R16 270k52 
R1 is -',W High Stability. R22 is 1W 5° Remainder 
are -1W 5 % carbon. 

Potentiometers 
VR1 10kí2 log (ganged with other channel) 
VR2 10k0 lin. 
VR3 50k0 log (ganged with other channel) 
VR4 500 horizontal preset 

Capacitors 
Cl 4.7'íF 6V Tant. C9 01µF Cer. 
C2 100pF Cer. C10 220µF 16V 
C3 100µF 16V C11 0.22µF 10V Tant. 
C4 10µF 10V C12 0001µF Cer. 
C5 100,uí 6V C13 220µF 10V 
C6 0.1µF Poly. C14 470µF 16V 
C7 0.01pF Poly. C15 1000µF 16V 
C8 2µF 10V C16 100µF 6V 
Tant - Tantalum bead Cer - Disc ceramic 
Poly - Polyester Remainder electrolytic 

Semiconductors 
Tri, Tr3, Tr5, Tr6 Tr8 AD161 matched 

BC109c Tr9 AD162 'pair 
Tr2, Tr4, Tr7 BC212L D1, D2 OA 90 
NOTE -The above components are for one channel 
only. All except C15 and VR2 are duplicated for 
the second channel. 

Miscellaneous 
L1 2A suppressor choke; LP1 14V lamp; 
F1 IA fuse with chassis -mounting holder (two 

required); 
F2 3A fuse with in -line holder; 
Cassette mechanism, Lenco . FFR, Stereo with 
D.C. motor; 
Veroboard 6.75 x 2.5in, 0-1in pitch; DIN connectors 
for loudspeaker outputs; 40 loudspeakers; metal 
case; mounting kits for Tr8, Tr9; knobs, etc. 

MOTOR CONTROL BOARD 
Resistors 

R51 2.2kí2 R56 150 R61 100kS2 
R52 6.8k0 R57 8200 R62 2.7k0 
R53 8.2k0 R58 5600 R63 6800 
R54 1-5k0 R59 6800 R64 1200 
R55 3952 R80 4.7kO 
R55, R56 are ¡W, remainder á W ± 5 %. 
VR51 1kí2 miniature preset. 

Capacitors 
C51, C52 22µF 25V Electrolytic 

Semiconductors 
D51-D53 BA100 
Tr51, Tr54 BC109 Tr52 AD162 Tr53 AC128 

Miscellaneous 
Mounting kit for Tr52; pcb. 
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The use of class B output with output transformers 
could, with correct design, yield 10 watts per chan- 
nel if needed. However, we have to consider the size, 
weight and economics of the machine, as well as 
the problems of obtaining specialised components. 
The complementary output stage produces as much 
power as is likely to be needed for practical pur- 
poses, and all components are easily obtainable. 

PREAMPLIFIER 
The circuit of the complete unit is shown in Fig. 1. 

It will be seen that the signal from the tape head 
is coupled to the base of transistor Trl via capacitor 
Cl. The biasing of Trl base is set by Rl and R2. 
Resistor should be RI, a low- noise, high -stability 
type, but R2, the lower leg of the bias divider is 
effectively by- passed by the low impedance of the 
head so far as audio is concerned, and is a normal 
carbon type. 

The collector of Trl connects directly to the base 
of the complementary pnp transistor, Tr2. The base 
current of Tr2 and the collector current of Trl are 
therefore the same. 

We can now consider the DC stabilising action 
of the circuit. If the current in Trl increases, so 
does the base current of Tr2. This change is amplified 
by Tr2 so that its collector current increases. Thus, 
more current flows through R3, which in turn con- 
nects to R4. The voltage drop across R4 is almost 
entirely due to the current flow via R3, rather than 
current in Trl which is operating under "starvation" 
conditions. An increase in the collector current of 
Tr2 therefore causes the emitter of Trl to move 
positively towards the supply rail. This is equivalent 
to a negative shift of its base bias and the collector 
current of Trl is so reduced. The change is amplified 
by Tr2 and this heavy DC feedback action stabilises 
the working point of the complete preamplifier. 

We do not need such heavy AC feedback -in fact 
appreciable AC gain is required. By decoupling R4 
completely, a very high gain could be obtained, but 
it would be unpredictable and unstable. By introduc- 
ing R5, the gain of the stage is set at about 100 by 
the ratio R3 : R5 and is almost independent of vol- 
tage, temperature and transistor variations. The 
output from the preamplifier is therefore about 
50mV. The supply to the preamp is decoupled by R6 
and C3, and the output is coupled to the equalisation 
amplifier via capacitor C4. 

EQUALISATION 
The biasing method and stabilisation technique is 

the same as that employed in the preamplifier. How- 
ever, an extra emitter -follower output stage is added 
which feeds both the Tone and Volume controls and 
the equalisation network comprising R11, C6, R12 
and C7. The basic amplifier without equalisation 
would provide a gain determined by the ratio R10: 
R11, in this case, 200. 

It is essential that the feedback network, which 
operates into the low impedance R11, should be fed 
from a low impedance source. If this were not the 
case, the response correction would be hopelessly 
inaccurate, as the network loads the source. 

It will now be seen why Tr5, the emitter -follower 
stage, is included. It is DC coupled to Tr4 and pro- 
vides a low' impedance output. Basic correction for 
the velocity characteristic of the tape is provided by 
R12 and C6; C7 provides extra feedback to compen- 
sate for the tape pre- emphasis. 



The equalised signal, which has now been ampli- 
fied to around the 250mV level, is conveyed via C8 
to R14 which is included to increase the impedance 
"seen" by the tone and balance networks. Resistor 
R14 forms the upper leg of a divider network, whose 
lower leg is formed by the Balance control VR2. This 
control operates differentially upon the two stereo 
channels, so that increased attenuation of one simul- 
taneously results in an increase of output from the 
other. The tone control network consists of C9 and 
VR1. This is a simple "top cut" network which is 
adequate for use in the car. 

Finally we come to the Volume control, VR3, 
which taps off the required output to drive the power 
amplifier. 

POWER AMPLIFIER 
The power amplifier consists of four transistors, 

Tr6, Tr7, Tr8 and Tr9. The latter two are comple- 
mentary output transistors mounted on the back - 
plate of the machine, which serves as a heat sink. 

The action of the driver stage is similar to that of 
the previous amplifier. Transistor Tr6 has its base 
level set by R15 and R16. In this case, the level set 
is approximately half -way between the .12V rail and 
earth. Capacitor C12 is included to prevent RF 
instability, as is R17. The collector of Tr7 feeds the 
base of Tr8 directly, and the base of Tr9 via Dl and 
D2 and VR4, before reaching the collector load 
resistor R22. 

Potentiometer VR4 sets the forward bias applied 
to the output transistors. In order to compensate for 
changes in temperature, diodes Dl and D2 are 
shunted across VR4. As the output transistors are 
germanium types, germanium diodes are used. When 

the temperature increases (a condition which would 
cause increased conduction in Tr8 and Tr9) the 
impedance of the diodes falls, so decreasing the 
forward bias and stabilising the working conditions. 

The emitters of Tr8 and Tr9 are connected via R21 
to the emitter of Tr6, giving overall stabilisation of 
the DC working point of the amplifier. The emitter of 
Tr6 is decoupled by C13, and R20 is included to pro- 
vide AC feedback in the ratio R21:1120, so stabilis- 
ing the gain at around 40. If we consider a level of 
200mV coming in from the volume control, this 
means we are just inside the overload point of the 
amplifier. The audio signal is coupled to the speaker 
via C14. 

The loudspeaker also completes the DC return 
for R22. The audio output signal is in phase with 
that at the collector of Tr7 and hence there is posi- 
tive feedback. This raises the input impedance of 
the output stage and enables the small transistor Tr7 
to drive the output pair fully. This technique is 
known as "boot- strapping." 

The output pair operate in class B. Forward bias 
is needed to prevent cross -over distortion, and VR4 
is set up to provide a 10mA quiescent current 
measured at the fuse -holder. The fuse is connected 
in series with the collector of Tr8, to protect the 
output stage from conditions of gross overload. 

The incoming supply from the vehicle is filtered 
by Ll and decoupled by C15. Power to the deck 
motor and panel light are also fed from this part of 
the circuit. The on-off switch is included as part of 
the tape deck mechanism. 

The second part of the article describes the motor 
control circuitry and construction of the circuit 
boards. 

Internal view of the prototype. The 
amplifier output transistors are mount- 
ed on the back panel, which acts as a 
heat -sink. 
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Now -two fascinating ways to enjoy saving money! 

NEW! Sinclair Scientific kit 

Britain's most original calculator 
now in kit form 
The Sinclair Scientific is an altogether 
remarkable calculator. 

It offers logs, trig, and true scientific 
notation over a 200 -decade range - 
features normally found only on 
calculators costing around £100 or 
more. 

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

And as a kit it costs under £20! 

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

sin and arcsin, 
cos and arccos, 
tan and arctan, 
automatic squaring and doubling, 
logo,antilogto, giving quick 
access to e (including square 
and other roots), 
plus, of course, addition, subtraction 
multiplication, division, 
and any calculations based on them. 

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

Components for Scientific Kit 
(illustrated) 
1. Coil 
2. LSI chip 
3. Interface chips 
4. Case mouldings, with buttons, 

windows and light -up 
display in position 

5. Printed circuit board 
6. Keyboard panel 
7. Electronic components pack 

(diodes, resistors, capacitors, etc 
8. Battery assembly and on /off switch =- 
9. Soft carrying wallet 

10. Comprehensive instructions for use 

Assembly time is about 3 hours. 

£19.95 
(INC.VAT) 

So is the Scientific difficult to 
assemble? 
No. Powerful though it is, the Sinclair 
Scientific is a model of tidy engineering. 

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

Of course, we'll happily 
supply the Scientific or th 

- Cambridge already built 
if you prefer - they're 
still exceptional value. 
Use the order form. 

730 

Features of the Sinclair Scientific 

8.6623 -0 I 

sincIair- 
Scientific 

1h1NIIIIII IIIIIIINIIII INN IITIIIININIIIIII 

I rad 57.2958° 
In 10 230259'; 
e 2.71828 i 

3.14159 

12 functions on 
simple keyboard 
Basic logs and trig 
functions (and their 
inverses), all from a key- 
board as simple as a 
normal arithmetic cal - 
culator's. 'Upper and 
lowercase' operation 
means basic arithmetic 
keys each have two extra 
functions. 

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

0200- decade range 
1 0-99 to l o + 99 

Reverse Polish 
logic Post -fixed 

operators allow chain 
calculations of unlimited 

length - eliminate need 
for an = button. 

25 -hour battery life 
4 AAA manganese alka- 

line batteries (e.g. 
M N2400) give 25 
hours continuous 

use. Complete 
independence 

'; from external 
power. 

aresin 
A cos 

arccos 
Genuinely 

pocketable 
41/3 "x2 "x11/16 ". 
Weight 4 oz. Attractively 
styled in grey, blue and 
white. 



Sinclair Cambridge kit 

At its new low price, the 
original Sinclair Cambridge 
kit remains unbeatable value. 

In less than a year, the 
Cambridge has become 
Britain's most popular pocket 
calculator. 
It's not surprising. Check the 
features below - then ask 
yourself what other pocket 
calculator offers such a 
powerful package at such a 
reasonable price 

Now only 

£14.95 
ONC. VAT) 

Components for Cambridge Kit 
1. Coil 
2. LSI chip 
3. Interface chip 
4. Thick film resistor pack 
5. Case mouldings, with buttons, 

window and light -up display in 
position 

6. Printed circuit board 
7. Keyboard panel 
8. Electronic components pack 

(diodes, resistors, capacitors, 
transistor) 

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

Assembly time is about 3 hours. 

Features of the Sinclair Cambridge 

3.I415927 

Uniquely handy package. 
41/3 "x2 "x11 /16 ",weight3l /2oz. 

Standard keyboard. 
All you need for complex calculations. 

Clear- last -entry feature. 

Fully- floating decimal point. 

Algebraic logic. 

Four operators (-I-, -, X, -: -), with 
constant on all four. 

Powerful constant with separate'K' 
button. 

Constant and algebraic logic combine to 
act as a limited memory, allowing complex 
calculations on a calculator costing less 
than £15. 

Calculates to 8 significant digits. 

Clear, bright 8 -digit display. 

Operates for weeks on four AAA 
batteries. 

Take advantage of this 
money -back, no -risk offer today 
The Sinclair Cambridge and Scientific 
kits are fully guaranteed. Return either 
kit within 10 days, and we'll refund 
your money without question. 
All parts are tested and checked before 
despatch -and we guarantee any 
correctly -assembled calculator for one 
year. (This guarantee also applies to 
calculators supplied in built form.) 

Simply fill ip the preferential order 
form below and slip it in the post today. 

Scientific 
Price in kit form £19.95 inc. VAT. 
Price built £32.35 inc. VAT. 
Cambridge 
Price in kit form £1 4.95 inc. VAT. 
Price built £21.55 inc. VAT. 

ro: Sinclair Radionics Ltd, 
FREEPOST St Ives, 
Huntingdon, Cambs. PE174BR I 

Please send me 
f] Sinclair Scientific kit at £19.95 I 
[l Sinclair Scientific built at £32.35 

] Sinclair Cambridge kit at £14.95 
Sinclair Cambridge built at £21.55 

All prices include 8% VAT. 

*I enclose a cheque for £ 
made out to Sinclair Radionics Ltd, I 
and crossed. 

*Please debit my *Barclaycard/ 
Access account. Account number 

II1I11I 1111II 
*Delete as required. 

Signed 

Name 

Address 

Please print. FREEPOST -no stamp I 
Leaded. P W/12/74 

sinlair 
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TAKE 2 
DAVID ANDREWS 

No. 66 IC PHOTO TRIGGER 

A series of simple transistor projects, using not more than twenty components. 
ONCE again we turn to that very useful in- 

tegrated circuit, the SN7400, for a low -cost 
novel application, acting as the sensing 

circuitry for a photo detector. There are innumerable 
applications for this type of circuit. This particular 
one will operate in a multitude of roles without 
change to circuit layout or component values and 
possible uses range from burglar alarms to process 
control and object counters. 

\:`1/4 

PCC1 
ORP12 

R1 
2.2k 

C,-CF00 

01 
I N4148 

R2 
2.2k 

2 4 
3 

4 

5 

6 4 

(a) 

13 

12 

(c)y11 

IC 1 

SN7400 10 

(b) 
9 

+4.5V 
o 

Control in 

Output 
o 

7 (d)y 8 Output() 

OV 
o 

Fig. 1: Circuit of the photo trigger using an SN7400. 

Photo detector 
The photo detector itself is a photo -conductive cell, 

PCC1, which forms part of a potential divider circuit 
with Rl. When the cell is illuminated the potential at 
the junction of these two components rises to some 
positive level, the actual level depending on the 
degree of illumination and on the value of Rl. As 
long as this potential exceeds +3V, with the power 
supply of 4.5V the circuit will work satisfactorily. 
To achieve this level it is necessary to use a reason- 
able level of light such as the focussed beam of a 
small torch. In the absence of illumination PCC1 
becomes a very high resistance and the potential 
referred to falls towards zero. 

The potential is applied to the input of a trigger 
circuit comprising ICI (a) and (b). Positive feedback 
is achieved by R2 in conjunction with Dl. Even 
though the controlling potential may rise slowly the 
regenerative feedback action causes the output of 
gate (b) to change rapidly and the change occurs as 
the input voltage moves around the +2.5V level. 
There is a certain amout of hysteresis built in and 
this is set by the value of R2. 
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Direction of strips 

+45V 

o Control in 

x -Break in conductor 

Output 
Output 
OV 

Fig. 2: Simple layout of the circuit using Veroboard. 

The sense of the signal at the output of gate (b), 
pin 6 of the integrated circuit, is such that it rises to 
+5V when the cell is illuminated and falls to zero 
volts when the cell is obscured. We could have left 
the circuit at that stage and have said that the out- 
put was at pin 6; however we can make use of the 
other two gates within the integrated circuit to make 
the device more versatile. 

Control operation 
Firstly we introduce a control operation by means 

of gate (c). The control signal should come from a 
source impedance of 2k.í2 or less and should be a 
DC level of either OV or +4.5V. A control signal 
of OV will hold the output of gate (c) at +4.5V 
irrespective of what the photo detector might be 
sensing. We call the output signal at pin 11 the 
OUTPUT (NOT `output') and use the final gate in 
the package (d) to invert this, thus, for the con- 
ditions stated, when the control signal is at OV the 
final output at pin 8 will be OV irrespective of the 
illuminating conditions. If the control signal is 
switched to +4.5V the output at pin 8 will be 
+4.5V when the cell is illuminated and OV when 
it is obscured. The OUTPUT signal at pin 11 will be 
the opposite of this. 

Audio square wave 
If desired, the control signal could be an audio 

frequency square wave. When the cell is in darkness 
the output at pin 8 will be zero volts but when 
illuminated the audio frequency will appear at the 
output. Should the control facility not be required 
pin 12 can be permanently wired to the positive 
supply rail. An advantage of having the complemen- 
tary pair of outputs is that one can select the "bias" 
of the system; this is particularly useful if the output 
signals are to drive relays which may be required to 
be biassed either "ON" or "OFF ". 
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f.m. stereo tuner 
CONTROL PANEL 

The layout of the prototype control panel is shown 
in the photographs. Since all functions are DC con- 
trolled the layout is not critical and can be altered 
to suit your own requirements. Also, as mentioned 
earlier, any features which you do not require may 
be omitted. 

The manual tuning drive was constructed on a 
framework built mainly of aluminium angle, as 
shown in Fig. 8a. Details of the drive -cord arrange- 
ments are given in Fig. 8b. 

Front panel 93ry x 41; x 16swg aluminium 

Dial backplate cut from 
53; x 1 x lualuminium angle 

Pulleys are 3i8 O.D. mounted 
on 68A studding. 

VP' Modified pointer 
assembly 

3 turns 
Cord drive 
shaft 

Assembly mounting bracket 
3"x 3; x 39 aluminium angle 

bolted to front panel 

VR105 mounting bracket 
ex ll' xl6swg aluminium 

Pulley mounting bracket 
53%4 x Sib x 54 aluminium angle 

(cut-out to clear drive cord) 

Double bracket formed from 
l's ealuminium angle 

(space to suit cord drive shaft ) AM 0248 

1i2 spring 

1112 drive drum 

VR105 set 
fully clockwise 

!AM 0269 

A 
8b: Drive cord stringing 

arrangements. The pointer assem- 
bly is modified by trimming the 
ends of the carriage to clear the 
pulley mountings and also inverting 

the pointer on the carriage. 

Fig. 8a: Construction of the proto- 
type tuning and dial drive. 
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TABLE 2 

Voltage analysis 

Meter 20k0/Vdc- negative lead to OV rail, all read- 
ings in volts. No aerial connected. 

H.T. Supply at C303 13V. 

Transistors 

s* g1 g2 d 
e b c 

7.2 6.5 0 Tr 103 
01 0 Tr 101 4 5 13 Tr 201 7.2 6.5 0.9 

Tr 102 04 0 1 4 13 Tr 202 5.8 8.5 12.1 

* Subject to wide variations between transistors. 

Integrated circuits 
Pin Reading Pin Reading 

IC201 1,2,3 19 IC 202 1 2.3 
6 55 6 21 

10 5 8 9,10 6-4 
13 t 12 13 
15 4.5 t See Table 4. 

INITIAL TESTING AND 
SETTING UP 

Before any RF adjustments are made it is wise to 
check the DC conditions at each stage in turn. A 
construction error or a faulty component is likely to 
produce an incorrect voltage in an associated part 
of the circuit. Table 2 shows the voltages to be ex- 
pected at important points in the circuit when 
measured with a 20,000 ohms per volt meter, on the 
range most appropriate to the voltage to be 
measured. 

Switch on and check the voltages appearing in the 
front end and oscillator stages. If they are correct 
connect the meter, on its 2.5V or 3V range, to the 
positive end of VR104 which should be adjusted until 
a reading of 2.0V is obtained with VR105 at mini- 
mum and S101 switched to Manual. 

Now solder in R205 to apply power to the IF sec- 
tion and check the voltages against Table 2. Follow 
the same procedure with the demodulator and stereo 
decoder integrated circuits to complete the initial 
testing. The voltage appearing at pin 15 of IC201 
indicates the strength of the signal at its input. A 
high reading here could indicate that a programme 
is being received or that there is some instability 
in the IF section. If rocking the tuning control does 
not reduce this voltage to the correct level, check 
that all the IC201 decoupling capacitors and the link 
joining the top and bottom earth planes are in place. 

ALIGNMENT 
When all the DC tests have been completed satis- 

factorily you are ready to move on to the final stage 
of construction, aligning the receiver. Connect two 
lengths of screened wire to the Left and Right audio 
output pads ready for attachment to the output 
socket. Remove the temporary earth wire and mount 
the receiver in the die -cast box. The earth connec- 
tion is now made via the mounting stud in the power 
supply section of the pcb. 

Connect a short length of wire from the centre pin 
of the aerial socket to L101, as shown in Fig. 7, and 
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solder the audio output leads to the 5 -pin DIN socket 
(Fig. 9). If your audio amplifier is earthed via its 
mains plug, avoid hum loops by breaking the earth 
connection between the tuner and the amplifier 
(which is made by the screen of the audio connecting 
lead) at a convenient point. 

RF /IF ALIGNMENT 
The method of alignment adopted depends on the 

facilities available to the constructor. Two methods 
are therefore proposed; the first requires the use of 
a VHF signal generator but the second needs only 
another, aligned, FM tuner. 

FIRST METHOD 
Short out the oscillator coil, L106, with a croco- 

dile clip and connect the signal generator to the 
`hot' end of L104. The output level of the generator 
should be set to about lmV and the frequency set 
to the nominal centre frequency of the particular 
ceramic filter used. The filters are graded into batches 
of varying centre frequency, each frequency being 
identified by different colours. Table 3 lists the fre- 
quencies and their corresponding colours. 

If a signal strength meter is not included a high 
impedence multimeter should be connected to pin 
13 of IC201. By varying the frequency of the gene- 
rator slightly about the nominal value it should be 
possible to detect a deflection on the signal strength 
meter or the multimeter. Once this has been found 
the core of the mixer load coil, L105, should be ad- 
justed until maximum deflection is obtained. This dr- 
cuit has a low Q so the peak is very broad. 

Leaving the generator frequency unchanged re- 
move the dustcore of L202. The tuning meter should 
now show only a slight deviation from the null posi- 
tion. Screwing in the core will make the tuning meter 
give a large deflection to the right, pass through the 
null position and deflect to the left before returning 
to the null. 

This demonstrates the S- shaped curve of the de- 
tector, the correct position for the core being that 
which resulted in the null between the two large de- 
flections. Slight variation of the generator frequency 
on either side of the null should now produce deflec- 
tions of the tuning meter to the left and right. 

To align the front end, first remove the clip from 
the oscillator coil and set the tuning voltage to the 
low end of its range. Sweep the generator frequency 
slowly over the range 80- 100MHz when a deflection 
should be observed on the tuning meter or multi - 
meter. Once this has been located, set the generator 
to 88MHz and separate or push together the turns 
on the oscillator coil to produce a maximum deflec- 
tion again. Then transfer the signal generator to the 
tuner input and maximise the deflection by adjusting 
L101, 102, 104. As the signal strength reading in- 
creases, the output of the signal generator should be 
backed off to avoid overloading or oscillator pulling. 

Case 
Rear view 

Fig. 9: Audio output connec- 
tions to match DIN Standard 

amplifier input socket. 



Rear view of contro/ panel with major 
components identified. 

Next change the tuning voltage to maximum, in- 
crease the generator frequency to 105MHz and re- 
store its output to lmV. Vary the generator frequency 
about 105MHz until a signal strength meter deflec- 
tion is obtained and bring this to a peak at this fre- 
quency by adjustment of VR101 -103. The alignment 
at the bottom end of the scale does not have to be 
altered as the two adjustments do not interact when 
done in the manner described. 

SECOND METHOD 
This method may be used by those who do not 

have access to an RF signal generator. A second 
FM tuner, which must have an IF of 10.7MHz and a 
tuning meter, is used both as a signal generator and 
as a monitor to check the frequency of the local 
oscillator of the tuner which is being aligned. Connect 
a loop of wire to the aerial input of the second tuner 
and place it in the proximity of the oscillator of the 
first. Set VR105 to its low- voltage end and adjust 
L106 until the local oscillator appears as a carrier 
at 98.7MHz on the scale of the second tuner. 

Now reverse the situation with the wire loop feed- 
ing the first tuner and the second tuner set to 
88MHz. Adjust the tuning control of the first tuner 
until the tuning meter (or a multimeter connected 
as in the previous section) gives a deflection, indi- 
cating that the local oscillator of the second tuner is 
being received. L105 is now adjusted to maximise 
the response and L202 is adjusted as described in 
the previous section. 

It now remains to align the RF circuits. Discon- 
nect the wire loop and connect a good FM aerial. 
The sensitivity of the tuner is such that some stations 
will be received even if the RF stages are not cor- 
rectly aligned. Set VR101 -103 to maximum voltage 
and tune in a signal near the bottom of the band 
(the local Radio 2 transmitter will usually be the 
most suitable). Now adjust L101, 102, 104 to produce 
maximum response on the signal strength meter. 

Adjust the presets VR101 -103 with a signal towards 
the top of the band, a local radio station for example. 

DECODER ADJUSTMENTS 
The alignment of the stereo decoder is very simple 

and requires no special equipment. With the receiver 
tuned to a stereo transmission the core of L203 is 
screwed in until the stereo indicator. illuminates. The 
lamp will now remain illuminated over a range of 
several turns of the core and the correct setting is 
at the middle of this range. 

The precision of this setting may be increased 
by use of the BBC test tone transmissions on Radio 
3 each evening after the end of normal broadcasting. 
These transmissions include a tone in one channel 
only. With the tuner connected to an amplifier and 
speakers, the speaker of the channel with the tone 
should be disconnected and the setting of L203 varied 
to give minimum signal in the other channel. 

USING THE TUNER 
We would like to conclude this series of articles 

with a description of the tuner in use so that con- 
structors can check the operation of their receivers 
and get the best use out of them. 

The operation of the tuning meter is straightfor- 
ward. The centre -zero meter should give a slight de- 
flection to the left (low frequency) with no signal 
present. As the receiver is tuned through a trans- 
mission from the low frequency side the meter will 
deflect strongly to the left, pass through zero and 
then deflect to the right. The correct tuning point 
is at the central zero. For maximum accuracy, tun- 
ing should be carried out with the AFC off. 

If the centre -zero tuning meter is omitted from 
the tuner the signal strength meter may be used 
as a tuning indicator by simply tuning for the maxi- 
mum deflection. This method is, however, not as 
accurate. Table 4 shows the voltage at pin 13 of 

-continued on page 742 735 



SGS TBA 790 AUDIO POWER AMPLIFIER I 

ô 
L Y 

1 
L 

Number 49 

HE TBA 790 is an audio power amplifier inte- 
grated grated circuit available in various forms which 
have absolute maximum voltage ratings of 12, 

15 and 18V and respectively providing maximum 
output powers of 1.2, 2.2 and 3.45W into an 8 ohm 
loudspeaker. 

The TBA 790KSD 
In this article we will discuss the TBA 790KSD 

device which has an 18V, 3.45W rating, having the 
type of encapsulation shown in Fig. 1. The bracket 
is permanently attached to the back of the device, 
acting as a small heat sink. The bracket contains 
two holes, tapped 6BA, by which it can be fastened 
to a larger additional heat sink. For most applica- 
tions at normal room temperatures the additional 
heat sink is not required. However, the constructor 
will often find it convenient to bolt the device to 
a sheet of metal and this will help to cool it. 

Additional Bracket 
heat sink 

[AM 0251 

TBA 790KSD 

Fig. 1. The integral bracket of the IC provides the normal heat sink for 
the TBA 790 series. 

The pins of this IC are in the quad -in -line con- 
figuration, the connections being shown in Fig. 2. 
Constructors are advised to solder directly to these 
pins, partly because sockets for quad -in -line devices 
are not easily obtainable and partly because the use 
of a socket renders spurious feedback more likely. 

Circuit 
A simple circuit for the use of the TBA 790 is 

shown in Fig. 3. The input impedance of the device 
itself is very high, typically 50 Mil, and the circuit 
input impedance is therefore normally determined 
by R1. The high input impedance enables the circuit 
to be used with ceramic record player cartridges. 

As the value of R2 is reduced, the amount of 
negative feedback decreases and the gain rises, 
being equal to 8000/R2. Thus if R2 is 100 ohms, the 
voltage gain is 80 or 38dB. R2 should not be less 
than about 39 ohms where the voltage gain is 200 

736 

Mark to identify pin 1 (under the body of the device) 

Bootstrap 

(Internal connection) 

Frequency compensation 

(Internal connection) 

Feedback network 

(Internal connection) 

Input 

1AM 02521 TBA790 (top v ew) 

Positive supply 

(Internal connection) 

Output 

(Internal connection) 

Earth 

(Internal connection) 

Earth 

Fig. 2: Pin connections for the TBA 790. The heat sink is omitted for 
clarity. 

or 46dB, since instability is likely at very high gain. 
The value of R2 should not, generally, be greater 
than about 200 ohms. 

Frequency compensation 
The components C2 and C3 provide frequency com- 

pensation. Ideally their values should be chosen 
according to the graph of Fig. 4, although these 
values are by no means critical. One should there- 
fore estimate the gain required and then ascertain 
the value of R2 in Fig. 3. The value of C3 can then 
be read from the left hand side of Fig. 4 and the 
value of C2 from the right hand side of Fig. 4. 

EMI 

Input 

R1 

2.7M 

14 

7 TBA 790 

10 

+Vcc 

R3 811 
1 -\ LS 

C4 

6-11 
C3 

See Fig 4 

C5 
470yF 

0V 

Fig, 3: Basic circuit of the TBA 790 as an audio amplifier. 
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Fig. 4: above, graph for selecting values of C2 and C3 in Fig. 3. Fig. 5 

centre, output power related to supply voltage. Fig. 6: right, distortion 
level al various output levels. 
Fig. 7: below, is a practical circuit of a radio receiver using the TBA 
7POKSD and a ZN414. 

L1 

(see text) 

L 

250pF 

100k 
M/V 

e-2 ZN414 

TO01yF 

Power supply 
The maximum output power which can be 

obtained from the TBA 790KSD at various supply 
voltages is shown in Fig. 5 where an 8 ohm loud- 
speaker is employed. In general it is wise to regard 
the maximum power supply voltage as about 16V 
to allow a small margin of safety. 

It can be seen that an output of just under 2W 
can be obtained when the device is used in a I2V 
car radio, although more than 2W should be 
obtainable when the battery is being charged. 

The quiescent current is only about 10mA at I5V 
or 7mA at 10V, but it will rise to around 1 to 3A 
when 3W is being delivered to an 8 ohm speaker. 
The efficiency (output power /input power) is 
typically 65 per cent at the 2.7W level. 

The circuit shown has a frequency response which 
is 3d11 down at about 70Hz and at about 12kHz. 
The use of a capacitor of larger value for C5 of 
Fig. 3 will extend the bass response, whilst the high 
frequency response can be altered by changing the 
value of C2 or C3. 

The components R3 and C4 of Fig. 3 compensate 
for the speaker inductance. 

The total harmonic distortion is plotted as a 
percentage againstNithe output power in Fig. 6 for 
a 15V supply and an 8 ohm speaker. It can be seen 
that the total harmonic distortion is fairly constant 
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-N 80 
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015V 
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OV 

at a fraction of a per cent until the possri exceeds 
about 2.6W. It then rises rapidly with the onset of 
clipping to about 10 per cent at 3.4W. 

Typical use 
The writer has used the TBA 790SKD as the 

output stage of a very simple radio receiver 
employing the well known Ferranti ZN414. The 
circuit is shown in Fig. 7. The voltage gain of the 
audio amplifier has been set at about 80 which has 
been found to provide good volume. The two diodes 
Dl and D2 are forward- biased silicon diodes which 
stabilise the ZN414 supply voltage. If these diodes 
are replaced by a resistor, the receiver will not 
function satisfactorily over a range of supply 
voltages. The gain of the ZN414 circuit can be 
adjusted by altering R1, reducing it in value or 
removing it altogether if the ZN414 stage oscillates. 

The diode D3 in the supply lead is included to 
prevent the destruction of the TBA 790 if the power 
supply is accidentally connected with the wrong 
polarity. It may be omitted if desired. 

The coil Ll consisted of about 80 turns of 28 SWG 
enamelled copper wire close wound on a 4in. long 
ferrite rod. A long -wave coil of around 220 turns 
of much finer wire could be placed at the other 
end of the rod and switched into circuit to replace 
LI if long wave reception is required. 
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LEARNING BY PRACTICAL PROJECT STEPS 

PART 13 -PHASE SHIFT CIRCUITS 
THERE is more to a top cut filter than an 

attenuation factor, as described last month. 
Apart from the potential divider effect of the 

resistor and total circuit impedance on the input 
voltage, the circuit introduces what is called Phase 
delay. This means that when a sine wave signal is 
applied to the input we will see an attenuated sine - 
wave at the output but the peaks and troughs of the 
wave will not occur at the same instances of time. To 
confuse the issue, the time discrepancy between input 
and output depends on the frequency of the signal 
we apply. This is not an easy feature to demonstrate 
without an oscilloscope but we hope the following 
experiment, coupled with a bit of thought, might 
clarify the situation a little. 

VR1 
5k 

1451 5111 

Fig. 90 : Experiment to show phase shift in a top cut filter. 

In Fig. 90 we shall simulate an AC input signal by 
moving the wiper of VR1. Because we are limited to 
slow movements (low frequencies) we shall have to 
use a suitable high value capacitor for Cl so that 
useful signals can be measured on the meter Ml. 
This meter must be sensitive, 20,000 ohms per volt, 
and switched to a low DC voltage range, about 2 or 
3 volts. The voltage at "A" will be set by the 
potentiometer and can be anything in the range of 
0 to +9V. We can, with a bit of manual dexterity, 
make this voltage follow a near sinusoidal pattern; to 
do this, start with the wiper at minimum voltage and 
rotate it, slowly at first, reaching a maximum speed 
of rotation at the half way point, then start to slow 
down gently until you reach the top end of its track. 
You should aim to slow down progressively, so that 
you don't suddenly stop when you reach the top. 
Having reached the top, peak positive voltage, 
immediately start turning the knob the other way, 
slowly at first, speeding up to the halfway point and 
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then slowing down as you reach the bottom end, 
again without an abrupt stop. This needs a bit of 
practice but it is not as difficult as it might at first 
appear. If you manage to do this satisfactorily the 
voltage at the wiper should approximate to a sine 
wave and if repeated over and over again should pro- 
duce a waveform something like that shown in Fig. 
91. 

1AM 02591 (a) 

+9V 

ov 

(b) Time 

Fig. 91 : (a) Ideal sine wave oscillating about zero volis. (b) Approximate 
waveform from Fig. 90, oscillating between zero and +9V. 

The thing to do now is to monitor the voltage at 
point "B" on the circuit as you go through the "sine 
wave" cycle. Initially make the cycle stretch over 
about two seconds and watch the meter closely. 
During the slow portion of the rising waveform the 
meter will read virtually nothing but as you speed 
up at the halfway point the meter voltage will rise. 
As you pass the halfway point and slow up towards 
maximum you should see that the meter voltage 

}POflt 

f-Point A 

0 

(a) 

(c) 

[AMONG] 

(b) 

Fig. 92 : Progressive construction of waveform obtained in Fig. 91 (b). 



starts to fall back to zero and reaches zero just as 
you reach maximum voltage. The voltage you see on 
the meter should be proportional to the rate at which 
the input signal was changing. If you had an oscillo- 
scope the output voltage would trace out the line 
shown in the progressives of Fig. 92. 

When you turn the potentiometer in the opposite 
direction, describing the negative half of the input 
sine wave, the meter will try and read backwards so 
reverse its leads and you will find that a similar 
effect is produced in a negative direction. If you 
repeat this cycle many times you can imagine that 
the voltage at point B has the same sinusoidal shape 
as that at A but it is reduced in amplitude (attenua- 
tion by top cut filter action) and it reaches a positive 
peak as the input voltage is going through the centre 
part, the fast moving part, of its positive going swing. 
The voltage at B is zero when A is peak positive, 
maximum negative when A is moving in a negative 
direction and zero again when A is at its peak 
negative, zero volts, level. The final trace in Fig. 92 
clearly shows that the voltages at B are out of step 
with those at A by a quarter of a wavelength. 

Because a complete wavelength of a sinewave is a 
cyclic event we sometimes say it corresponds to a 
360° cycle hence we can say a quarter of a wave- 
length is 90 °. Using this nomenclature we can say 
there is a 90° phase shift between the input and 
output signals for this circuit, at the low frequencies 
we are considering. 

If you had a signal generator instead of a potentio- 
meter as an input signal and a double -beam oscillo- 
scope monitoring the voltages at A and B you would 
see this more clearly. You would also see that if the 
frequency of the input signal were increased the 
amplitude of the output would increase but the phase 
shift would also start to reduce. As the input signal 
frequency becomes very high the phase difference 
approaches zero and the output becomes an almost 
exact replica of the input, both in phase and 
amplitude. 

Input signal 
(point A) 

--J 
r_1/4 

wavelength or 
90 phase shift 

!AM 0161! 

Output signal (point B) attenuated and phase shifted 

Fig. 93: Curves showing 90 phase shift of LF signal through top cut 
filter. 

We can thus say for a top cut filter: - 
1. At very low frequencies we get 90° phase shift and 
heavy attenuation, Fig. 93. 
2. At very high frequencies we get no phase shift and 
little attenuation. 
3. At intermediate frequencies we get a graded scale 
of phase shift (between 0° and 90 °) and graded 
attenuation, depending on the frequency we choose, 
and, of course, on the values of the components in 
the filter. 

This phase shift effect can be put to good service 
in certain types of oscillators. To obtain oscillation all 
we need is an amplifier with frequency selective 
positive feedback. This means that we have to take 
the output of the amplifier and at a certain frequency 
feed it back to the input with a phase relationship 
that enhances the output. 

We have seen several examples of the opposite 
effect in amplifier stages, previously described in 
this series. Negative feedback was achieved by feed- 
ing the signal from the collector of a transistor back 
to its base. A single transistor stage, in grounded 
emitter configuration, has 180° phase shift between 
its input and output, when the input moves positive 
the output moves negative and vice versa. To get 
positive feedback we must arrange to feed back a 
signal that is in phase (i.e. having zero or 360° or 
any multiple of 360° phase shift). 

One simple way of doing this is to use two tran- 
sistor stages, one cascaded into the next. The output 
of the second stage will be 360° out of phase with 
the input to the first and this is equivalent to there 
being no overall phase shift. If we feed the output 
signal back to the input the circuit will oscillate at a 
frequency set by any frequency dependent com- 
ponents, capacitors or inductors, that form part of 
the loop, from input to output and back to the input 
again. If there are no such frequency sensitive de- 
vices and the amplifier is DC coupled then the 
oscillator becomes locked in one or two possible 
states (it tries to oscillate at zero frequency!!). This 
circuit is, in effect a bistable which has been de- 
scribed in a previous part. 

180 phase shift 360' phase shift 

Stage 1 

(introduces 
180° shift) 

Stage 2 
(introduces 
180 shift ) 

r 
Frequency selective ` 

i circuit (if desired) 
-J 

Feedback 
signal J 

Output 
O 

IAM 01611 

This block diagram shows concept o an oscillator, producing zero 
phase shift, gain and frequency selective feedback. 

For regenerative feedback to occur, a pre- requisite 
for oscillation, it is necessary for the gain of the 
amplifier to equal or exceed any signal losses in the 
feedback path. Positive feedback alone is not suf- 
ficient. We can turn the two transistor stage into a 
free running oscillator as shown in Fig. 94. The 
capacitors determine the frequency and, if looked at 
from a different view point, this circuit is very similar 
to a free running (astable) multivibrator. Changing 
the value of the capacitor in the feedback loop 
changes the frequency of oscillation; you can try this 
and, with the values given, the frequencies should be 
in the mid -audio range. Layout shown in Fig. 95. 

If we accept that we can get 90° phase shift from 
a simple RC filter it might seem that two such filters 
cascaded into one another Fig. 96(a) would give us 
180° phase shift. This would be true of signals of 
zero frequency but, apart from zero frequency being 
a rather impracticable concept when dealing with 
oscillators, the attenuation would be infinite and no 
measurable signal would be seen at the output. If, 
however, we extend the logic a little and consider 
three such filters connected together (Fig. 96(b) ) 

there will be a specific frequency that undergoes 60° 
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(see' caption) 
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Fig. 94: Two stage amplifier converted lo an oscillator, frequency being determined mainly by C2 and C3 . 
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C3 
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(b) 

Fig. 96: (a) Two stages cascaded as shown will give theoretical 180 
phase shift at zero frequency. (b) With three stages each stage will 
give 60° shift at a certain frequency giving 180° shift overa //. 
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JAM 02641 

Fig. 95. Layout for Fig. 94. Try values of 1000pF to 0 47uF for C2 and 
C3 in any combination. 

phase shift through each of the three stages. Three 
lots of 60° shift give 180° shift overall but this time 
we are no longer dealing with zero frequency; it will 
be a finite frequency and although there will be con- 
siderable attenuation it will certainly not be infinite 
and we can guarantee at least some measurable 
signal at the output for this particular frequency. 

It can be shown that if each of the resistors in the 
three stage filter have values R (in ohms) and the 
capacitors are of equal value C (in farads) the 
frequency that is subjected lo 180° phase shift is 
given by:- 

f= 
27rCR\ 6 

Because of the inter -relationships of impedance, 
reactance and frequency the attenuation for this 
circuit at this particular frequency is always a factor 
of 29. 

We can now conceive using this network to replace 
the second transistor in our experimental circuit, to 
give 180° phase shift instead of the second transistor 
and simultaneously determine the frequency at which 
this phase shift occurs. By using this network in the 
feedback path of a single transistor stage we should 
be able to get regenerative feedback at a predeter- 
mined frequency provided that the voltage gain of 
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Fig. 97: below, a working phase shift oscillator. C2, C3 and C4 with R5, 
R6 and input resistance of Tri in parallel with RI and R2 set frequency of 
oscillation. Fig. 98: above, gives layout for circuit of Fig. 97. 

VR1 

the single transistor stage exceeds 29. ideally the 
gain of the amplifier should be greater than, but as 
near to 29 as possible, otherwise clipping win occur 
and providing the gain is just right the oscillator 
will produce a very pure sinusoidal output waveform. 
VR1 introduces a controllable amount of negative 
feedback and thus sets the gain of the amplifier, 
Fig. 97. Start with this set to maximum resistance 
and no oscillations will be heard in the loudspeaker; 
as it is reduced in value a pure note will be heard 
and reducing its value to zero will provide zero 
negative feedback, maximum gain, and some dis- 
tortion might be heard in the loudspeaker as clipping 
starts to occur. The latter effect will depend on the 
transistor latent gain. Layout is given in Fig. 98. 

This is a very useful and simply made oscillator 
for audio and sub -audio frequencies and is some- 
times used for generating low frequency vibrato 
signals in electronic organs as it has a comparatively 
pure signal content. The only problems are that the 
gain of the amplifier needs setting carefully for 
optimum performance and that it is rather difficult 
to change its frequency of operation with a variable 
control. Small changes in frequency can be provided 
by varying the value of one or two of the resistors 
in the feedback loop by small amounts. The best way 
of setting the frequency to a predetermined value is 

to leave the resistors fixed and substitute different 
sets of capacitors in the feedback circuit. 

Phase shift has many other useful applications in 
electronics and it can be obtained in other ways. 
Under some circumstances it can be detrimental 
and is sometimes encountered unexpectedly in audio 
amplifiers giving rise to undesirable spurious oscilla- 
tions. 
Next month: Some more applications of positive 
feedback. 

P.W. SANDOWN -continued from page 735 

IC201 measured for various signal strengths for a 
typical tuner. This information may be used to cali- 
brate the signal strength meter if required, although 
quite wide variations can be expected between 
tuners. 

With the muting or squelch switched off there is 
considerable inter -station noise and the usual dis- 
torted output as the signal enters the edge of the 
tuner passband. With the squelch in operation the 
background should be silent until a noise -free signal 
is received. It should normally be left on unless a 
weak signal is being received. 

TABLE 3 

Filter centre 
frequencies 

Colour 
code 

Centre 
frequency 

(MHz) 

Orange 10625 
Yellow 10.665 
Green 10 700 
Blue 10 735 
Violet 10.775 

TABLE 4 

Signal strength 
meter indication 

Voltage at Approx. 
Pin 13, signal level 
IC201 at aerial 

(v) socket 

0-15-0.3 0 
0.4 I 1/4V 

13 10uV 
20 100µV 
3.0 1mV 
4.6 10mV 

The stereo defeat facility automatically inhibits the 
decoder when the signal falls below the level re- 
quired for noise -free stereo. Alternatively the tuner 
can be held in the mono or the stereo mode inde- 
pendent of the signal level by moving the mode 
switch R203 to the appropriate position. 
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EKCO ZU540 
Sound Project ZU540 from Ekco is a 

tuner -amplifier /turntable /Dolby cas- 
sette tape recorder unit. 

The Dolby noise reduction system 
operates on both record and play- 
back. The v.h.f. varicap tuner employs 
4 push -button pre -selectors plus free 
tuning and a built -in stereo decoder 
with beacon indicator. 

The transcription -type 2 -speed 
record player uses a Philips GP400 
magneto- dynamic cartridge with a 
15 micron diamond stylus. 

There is a facility for using chrome 
dioxide tapes on the recorder and 
there is an automatic level control 
with a manual override. 

An electronic tape -end auto stop 
allows for automatic 'pop -up' dis- 
engagement of the cassette keys. 

Output power is quoted as 20W per 
channel into 452. 

I have tried out this unit and found 
it to give excellent quality reproduc- 
tion through the DX181 speakers 
which come with the system. 

I cannot give full details of the 
impressive specification in the limited 
space I have here but please write to 
Pye Limited, P.O. Box 49, Cambridge 
if you would like further details. 

BANISH THE IRON! 
Banish the soldering iron -that's 
what Radio and TV Components 
have done with their latest car radio 
kit. 

All the electrical connections are 
made through colour -coded press -on 
tags and R and TV Ltd. claim that a 

complete novice can build it in under 
two hours. 

The "Tourist TT" has five push- 
buttons which can be tuned to any 
pre -selected station. Four operate on 
m.w. and one on I.w. 

This new radio kit developed from 
the firm's very successful and 
efficient "Tourist" radio, utilises an 
i.c. and a p.c. board allied to tested 
sub -assemblies. Constructing the 
kit is simply a matter of fixing the 

various component assemblies to 
the chassis using the screws pro- 
vided. 

The kit features permeability tuning 
and long -wave coils to ensure good 
sensitivity and selectivity on both 
bands. The r.f. sensitivity at 1MHz is 
said to be better than 15µV and 
power output into a 3S2 speaker is 
claimed to be better than 4W. 

Both the tuner and the i.f. module 
are pre -aligned and the kit is suitable 
for 12V positive or negative operation. 

The kit comes complete with step - 
by -step assembly instructions and 
instructions for installing the radio 
into the car itself. 

This excellent kit is available by 
post or direct from Radio and TV 
Components Ltd., 21 High Street, 
Acton, London, W.3. The price is £7 
plus VAT. Postage and packing 
cost 55p. 

Extras available are a speaker with 
baffle and fitting strips, at £1.65 (post 
and packing 23p) and a retractable, 
matched locking aerial for L1.37 (20p 
postage and packing). 

We are publishing a Special 
Product Report on the "Tourist TT" 
car radio on page 704 of this issue of 
Practical Wireless. 

* ' 44464464 

COMDEL SPEECH PROCESSOR 

The Comdel CSP 11 is a communica- 
tion aid designed for any system 
using a microphone for voice trans- 
mission. Its prime feature is the 
achievement of peak limiting without 
distortion which is the very un- 
desirable by- product of conventional 
speech clippers. Therefore the aver- 
age or 'talk power' gain obtained is 
more effective. 

Features of the CSP 11 are: 
instantaneous limiting action; no 
appreciable distortion; talk power 
gain greater than 10dB; optimum 
frequency response for voice; in- 
stalls in microphone lead; all silicon 
solid -state circuitry. The unit costs 
£55 (including VAT and postage and 
is available from Interface Inter- 
national, 29 Market Street, Crewkerne, 
Somerset. 
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or BY POST 

G.B. Carr /Pack 15p per item. 

Ref. No. Price 
I D1203 Telephone Amplifier-Suction [4.95 
2 D1201 Telephone Amplifier-Cradle L7 SO 

3 T1206 2 Station Intercomm [4.95 
4 T1306 3 Station Intercomm L9.95 
5 T1406 4 Station Intercomm LI2-50 
6 TAIA 2 Station Telephones Intercomm [13.50 
7 WI.22 Station Wireless Intercomm 118 20 
8 DP303 Door Phone Intercomm E7-00 
9 PK3 ETCH your own printed circuits [2.25 
0 EA4I Reverberation amplifier LI I 75 
I US50 Ultrasonic switch 11275 
2 XP4002 Photoelectric alarm system [1350 
3 Solid state tachometer LI I .30 
4 Power dash transistor assisted ignition [13-50 
5 Car auto lock [2.75 
6 4 amp 6 -12 volt battery charger L4-85 
7 FF21 Car radio /tape quad adaptor E4 68 
8 Fully disappearing car aerial [2.00 
9 Electric disappearing car aerial E7.80 

20 ET (F1009) Morse Code Key /Buzzer LI .70 
21 VH I05 aircraft band convertor 44.50 
22 LM300 50K Disco mic. [12.95 
23 DF50B SOK Communications mic. E5.75 
24 Car lighter plug 12v voltage adaptors 

300mA (state 6/74/9 volt) LI -95 ea. 
25 STC time delay module LI -50 
26 Gravenire 931A photo electric unit 

(with data) 43 50 
27 3 ch. 3 x 500 watt sound to light E21 .50 
28 3 ch. 3 x 1000 watt sound to light 

plus overide L41 -25 
29 150 w. light display proìector with wheel [23.50 
30 MMI (B2005) 4 channel 9 volt mixer [4.20 
31 MX100 deluxe 4 channel mixer [6.78 
32 H67 (G 1 320) Stereo headphone amplifier LIO 50 
33 MP12 6-CH. Slider control mixer L27.95 
34 RE 208 stereo phone adaptor [2.25 
35 MD802 stereo phones £220 
36 CIS200 stereo phones [2.75 
37 CIS 250 stereo phones L6.50 
38 G1301 and GI305 stereo phone controls L2-95 
39 Car stereo speakers in pods. Special 

offer L1.95 pr. 
40 Crystal lapel microphone £0.60 
41 E1052 car speakers front/rear fadar II -00 
42 Bib Groove Clean (Ref. No. 42) E1 76 
43 Bib Record care kit (Ref. No. 43) [2 20 
44 Bib cassette recorder care kit (Ref. 

No. 26A) LI .96 
45 Bib cassette Tape splicing kit (Ref. 

No. 24) LI -64 
46 BASF reel -reel Hobby Box L2.40 
47 2000 OHM Headphones LI SO 

48 4000 OHM Headphones LI -SS 
49 Cassette Recorder Mic. (24 x 34mm 

11 85 

50 420 ES Microscope [5.70 
51 UP050 Low cost 9 volt eliminator [2'25 
52 RE 527K Tape Head Demagnetiser E1 -70 
53 Cambridge pocket calculator [1695 
54 BC808 / Pocket calculator [21-95 
55 BC8I7 Memory pocket calculator L28.95 
56 BCM 850 % and memory calculator 13325 
57 Sinclair scientific calculator [2695 
57A Sinclair Cambridge Memory [22- SO 

58 Antex soldering iron kit (SKI) L3.30 
59 Bib record care kit (Ref. No. 59) LI 17 

60 5pc Chassis punch kits L5'50 
61 Longs desoldering tool [5 -S0 
62 1 

63 BSS2 (E1013)m7inssuppressors eo peaker 
1250 

switch 
s 

[2.20 
64 Weller 8200D -PK expert gun kit L60 
65 'S' Dec breadboard LI -98 
66 '2' Dec breadboard [4'29 
67 '4' Dec breadboard E7 SO 

68 'T' Dec breadboard L3 65 
69 Instant head soldering gun [2.30 
70 40 watt soldering iron LI 90 

AMTRON 
KITS 

310 Radio control 
reciever L3 29 

300 4- channel R/C 
trans L6.61 

345 Superhet R/C 
receiver [6.61 

65 Simple transis- 
tor testerLl -66 

115 Bwatt amplifier 
L4.50 

120 12watt amp 
14.73 

125 Stereo control 
unit L6.6I 

127 Noise reduc- 
tion unit L9-S5 

157 Private TV loop 
Trans. [495 

130 Mono control 
nit L416 

605 Power Supply 
for 115 L5.31 

610 Power 
s 
upply 

for 120 LS3I 

TRANSISTORS, VALVES AND SEMI- 
CONDUCTOR DEVICES ANY QUANTITIES 
UK'S LARGEST STOCKISTS 

Ceramic Filters 
Miniature 10-7 MHZ filters 
40p pair. 
IC IF Unit 
CA308910-7 MHZ IC [2.94 
Sinclair 6 w. IC 1C12 
with data and PC board 
L2-10 Radio IC Chip 
ZN414 Radio IC with 
circuit LI .20 
Stereo Cassette Tape 
Head Replacement for 
most recorders L2.20 
Strobe Tubes 
ZFT8A (simi- 
lar to 4A) L4 00 
ZFTI2A 15.00 
7 segment 
indicators 
3015E with 
data LI.70 ea 
Spring delay 
units 
HR42 9" twin spring [3.30 
Pp 20p HR16" twin spring 
L6.85 pp 25p 
IC Clock 
MM 5314 single chip clock 
with CCT £9.00 
Ultrasonic transducers 
with data /circuits [5.90 pr 

k( l; 

ELECTRONIC 

COMPONENTS 
(Post /Packing 15p per 1 -6 
items GB unless stated) 

Fibre optics 
0-01" diem. mono filament 
L5.50 per 100 metres 
0.13" diam. 64 fibres 
LI per metre 
15m diam mares tails 
L10.50 each 
Radio Control XTALS 
Matched pair for 465 KHZ 
IF L2.00 pr. for all supernot 
trans. RX's 
Handsets 
Lightweight telephone 
handsets brand new com- 
plete with diagrams for 
intercomms L3-00 pr. 
MARRIOT TAPE 
HEADS 
'17' High Impedance [2SO 
'18' Med. Impedance £3.50 
'36' Med. Impedance [5.00 
'63' 2 track mono. 
High Imp. LI -75 

Erase Heads for '17' 
'18' and '36' 75p 
'43' Erase Head for '63' 75p 
Stereo Cassette Head [1.2a 
Bogen UL290 Erase LI 50 
(Post, etc. 15p any quantity) 

"Living Sound" made specially for 
Henry's by EMI Tapes Ltd. 
5 screw type with library case 
Post paid 

(G3 
) B 

6 for 
C60 El .10 L1 00 
C90 LI 47 L2.85 
C)20 LI-83 [354 

10 for 
[3.1S 
[4.65 
L5-60 

r'_..M 

25 for 
L7.50 
[11'37 
L14. 00 

SPECIAL OFFER CASSETTE STORAGE 
Rotating unit up to 32 cassettes 
stackable [3.60 pp 15p 
Car unit with bracket for 10 
cassettes L2-80 pp IOp 

ELECTRONIC More selection - bigger 

COMPONENTS peonentsoanelectronic 
com- 

p ont fúr 

& .E bl U IPM E NT Purpose. Let 

[ (Please enclose large SAE with all oenq ui ries) 
uirements 

MW /LW Portable l' - -- 
radio L7.98 pp 32p 
MW/LW Radio tuner 

L5-2S pp 20p 
9 volt regulated power 

supply L2-15 pp 15p 
15 watt inverter 

L5 20 pp 30p 
40 watt inverter 

L6.80 pp 40p 
Sinclair micromatic radio 

[225 pp 15p 
Sinclair Cambridge Cal- 
culator L13-84 post paid 

615 Power supply 
for 2 it 120 
[664 

230 AM/FM aerial 
amplifier L329 

240 Auto packing 
light E6 90 

275 Mic. preamp 
L6.98 

525C 120 -160 MHZ 
VHF tuner 
L11-31 

570S LF generator 
IOHz -I mHz 
L21.45 

5755 Sq. wave gen- 
erator 20Hz- 
20Khz L19.77 

MULTI -KITS 
Ready to use and use again. 
Educational and practical 
All transistor circuits with 
full handbacks. 
10 in I, 10 pprojects 

[5.95 Post 20p 

50 in I, 50 projects 
LI3-95 Post 25p 

150 in I, 150 projects 
f21 50 Post 30p 

Radionic X 20, 20 (Elec.) 
Projects £495 Post 20p 
Radionic X 40 40 (R dio) 
Projects L9-45 Pos 20p 

I FREE 
NEW 74/75 SEMI 

AND VALVE DR Ref 
ND 

LISTS 
Drs request 

(carr. /packing 3Sp) 
U4324, 20k /V with 
case [925 
U435, 20k /V with 
steel case L8-7S 
U4313, 20k /V with steel case 112.50 
U4317, 20k /V with casa L16.50 
U4341, 33k /V + transistor tester steel 

Case [1050 
U4323, 20k /V plus IKHZ 

OSC with case L7-70 
ITI -2, 20k /V slim type [595 
THL33D (L33DX) 2k /V Robust L7 -S0 
TP5SN, 20k /V (Case E2.00) £8.15 
TP10S 2K /V 
TW2OS 20K /V 110.00 
TW5OK 50K /V [II -2S 
EPIOKN 10K/V [995 
AF105 50k /V Deluxe (case [I -90) L12-SO 
SIOOTR 100k /V Plus crans. tester £22.50 
General Test Equipment 
(t carr /pack 50p. c /P 30p unless stated) 
New Revolutionary Supertester 68OR 
680R Multi -tester L18-SO 
Accessories 
Transistor tester LI I -00 
Electronic volt. L18.00 
Ampclamp L11.95 
Temp. probe Ll l -9S 
Gauss meter [11.95 
Signal injector L5-95 
Phase Sequence [5.95 
EHT Probe LS.95 
Shunts 25/50/10A L4-50 
43100 IMA Stripchart recorder [4400 
tTE40 AC Multi voltmeter [1975 
1TE15 Grid dip meter 440KHZ -28MHZ 

LI9-95 
1'7E65 28 Range valve voltmeter L22 50 
tTk2OD RF Generator 120-KHZ 

[18 95 
fTk22D AF Gen 20HZ- 200KHZ 11995 
HM3501ncircuittransistortester L19SO 
.=3025 Deluxe meter 1 -300 MHZ L6-95 
7T145 Compact transistor tester 114.75 

°C3042 SWR Meter 
HZ -200 KHZ L19.75 

SE350A Deluxe signal tracer L12-95 
SE400 Mini -lab all in one tester LIS-SO 
CI-5 Scope 500,000 KHZ (carr. E I) 14300 

C 3043 5 CH F/A meter 1 -300 MHZ L5.75 
Resistance sub box lPost, etc. f L2-40 
Capacitator 1 20p l L2.10 
2 amp var. transformers (carr.[I) L6.55 
Radio activity counter 0 -10 (carr. LI) 

1997 
Mains unit for above (carr. 50p) £3.75 

PA- DISCO- LIGHTING Equipment 

Without doubt UK's best range of 
modular and complete equipment, Light- 
ing, mixing, microphones, accessories. 
speakers, amplifiers, lenses, etc., etc 
FREE stock lists (Ref. No. 18) on request 
CALL IN AND SEE FOR YOURSELF 
AT HENRY'S DISCO CENTRE 309 
EDGWARE ROAD 01 -723 6963. 

590 SWR meter 790 Capacitive 715 Photo cell 
[9.47 Burgular alarm switch L8.97 

630 STAB Power [792 795 Electronic 
supply 6 -12v 835 Guitar preamp. continuity 
0 25- 0-IA E9 ß4 L4-99 tester L497 

690 DC motor 840 Delay car alarm 860 Photo timer 
speed Gov. 1699 [15-51 
L3.3I 875 CAP. Discharge 235 Acoustic Alarm 

700 Electronic ignition for car for driver 
Chaffinch E7.92 engine(-Ve 0161 

707 Windscreen Earth) L13-19 465 Quartz XTAL 
wiper timer 80 Scope Calibra- checker [9.90 
L7.97 tor L265 220 Signal injector 

760 Acoustic switch. 255 Level indicator L2.65 
L1257 L698 390 VOX L13-62 

780 Metal Detector 525 120- 160mHz 432 Testakit 121-83 
(electronics VHF timer 670 Buffer Battery 
only) 11091 L1131 Charger L7.59 

8% TO BE 

ADDED TO 

ALL ORDERS 
(Export VAT FREE) 

FOR MORE 

ELECTRONICS 

SEE BACK PAGE 

Henry's RADIO 
EDGWARE ROAD, W2 

Electronic Centres 
404 -406 Electronic Components & Equipment 01 - 402 8381 
309 PA- Disco -Lighting High Power Sound 01 7236963 
303 Special offers and bargains store 
All mail to 303 Edgware Road. London W2 1 BW 

Prices correct at time of preparation. Subject to change without notice E.6O.E 

Hi Fi and 
Electronics 
Centres Open 
9am -6pnr 
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IN the medium power range there is now a wide 
variety of i.c. audio amplifiers available, with 
power outputs ranging from 1 to 6 watts r.m.s. 

As with the majority of semiconductor devices, the 
prices of these have dropped in recent years and 
most now represent very good value for money. 

This article describes an amplifier based on such 
an i.c., the Motorola MFC9020, which gives a maxi- 
mum output power of 2W r.m.s. into a 1512 load. 
A peak power of about 4W is available. In the 
configuration used here the device has a typical 
distortion level of approximately 0.5% at full output 
at 1kHz, with an input sensitivity of 250mV r.m.s. 

The prototype was made for use as a tape recorder 
monitor amplifier, but as the input impedance is 
high it is also suitable for use in simple record 
playing equipment in conjunction with a crystal or 
ceramic cartridge. With the addition of a suitable 
preamplifier it would of course be suitable for many 
other applications. 

The unit has built -in volume and simple tone 
controls. A circuit of a simple mains power unit for 
the amplifier is provided. 
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A diagram of the internal circuit of the MFC9020 
is shown in Fig. 1. Basically this is divided into two 
sections. The first four transistors form a differential 
amplifier while the other five form a fairly con- 
ventional complementary class B output stage. 

Operation of the differential amplifier is quite 
simple. For high gain and input impedance this uses 
two darlington pairs. The first is used in the emitter 
follower mode, and the output of this stage is 
developed across the emitter resistor. The second 
darlington pair operates as a grounded base amplifier 
to the signals appearing across the emitter resistor. 
No voltage amplification is provided by the emitter 
follower stage which provides the circuit with a high 
input impedance and has a low enough output im- 
pedance to drive the grounded base stage. The 
grounded base stage does provide a degree of voltage 
amplification. 

Neither an emitter follower, nor a grounded base 
stage provides any phase change to the signal, and 
so the input to pin 7 is in phase with the output at 
pin 5. There is a second input to the circuit at pin 8. 
For an input at pin 8 the second darlington pair will 
operate as a common emitter amplifier, with the 
amplified and inverted output appearing at pin 5. 
Thus pin 7 is a non -inverting input and pin 8 is an 
inverting input. 

OUTPUT STAGE 
This is quite conventional, the only unusual feature 

being that two transistors are used in the upper 
section, and three in the lower, rather than the more 
usual two in each section. The two silicon diodes 
connected across the two inputs to the two sections of 
the output stage operate as low voltage zeners, and 
provide a suitable bias for the output transistors to 
reduce cross -over distortion to an unnoticeable level. 
The diodes also provide temperature stabilisation of 
the output stage. 

Under normal operating conditions the output 
stage is biased to give about half the supply poten- 
tial at the output (pin 3). The two upper transistors 
operate as another darlington pair in the emitter 
follower mode, providing current amplification to 
positive -going half cycles. The lower three tran- 
sistors consist of another darlington pair, this time 
in the common emitter configuration, driven by a 
pnp common emitter amplifier. There is 100% 
negative feedback between pin 3 and the emitter of 

fig. 1: Internal circuit of the MFC9020. 
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Fig. 2: Circuit diagram of the 2 watt i.c. amplifier. VR2 is 
a simple tone control. 

R5 
100k 

the first of these three transistors, and this forms 
what is termed a compound amplifier. Like an 
emitter follower, a compound amplifier provides no 
voltage gain, but has a high current gain. It also 
has the input and output signals in phase. These 
three transistors amplify negative -going half cycles. 
Due to the high current amplification of the output 
stage, the output at pin 3 is at a very low impedance. 
and can directly drive the loudspeaker via a d.c. 
blocking capacitor. 

AMPLIFIER CIRCUIT 
A circuit diagram of a practical amplifier using the 

MFC9020 is shown in Fig. 2. The input is taken via 
R1 to the volume control, VR1. C2 couples the signal 
from here to the non -inverting input of the i.c. This 
input is biased via R4 from a potential divider across 
the supply, R2 -R3. Cl and C3 are decoupling 
capacitors. 

The inverting input is biased from the output of 
the i.c. by the potential divider, RS -R8. This intro- 
duces negative feedback and helps to give a stable 
biasing arrangement, though it seriously reduces 
the sensitivity of the circuit. C5 and R6 are therefore 
used to decouple some of the a.c. feedback and so 
provide increased sensitivity. 

A simple treble boost and cut tone control is 
provided in the feedback network. This consists of 
VR2, C7, C8, R9, and R10. With the slider of VR2 
towards the right, R10 and C8 are in effect shunting 
R8. The impedance of R10 -C8 is frequency depen- 
dent, and reduces as frequency increases. The 
negative feedback in the circuit will therefore in- 
crease with frequency, causing the response of the 
amplifier to drop at high frequencies. With VR2 in 
this position the circuit is given top cut. 

With the slider of VR2 at the other end of the 
track, C8 and R10 are in effect cut out of circuit due 
to the high value of VR2. However, R9 and C7 are 
now shunted across R6 and C5. Again, the impedance 
of these will be frequency dependent, but as they are 
connected across the other section of the potential 

R7 
10k 

1 /LS _\ 15f1 

C4 i C6 0 
330pF 

ICI 3 
MFC 9020 

C5i 

R8 

10 yF 

1 2k 

R8 
220k 

400yF T 
1 

C8 
1nF 

R10 
15k 

o 
+22V 

R9 
33k 

OV 
o 

C7- 
0.01y 

--w*VR2 470k 
I Tone 

divider, the feedback will be increased as frequency 
increases. This gives treble boost. R9 and R10 are 
required to limit the effect of VR2 to a certain extent, 
in the interest of good stability. 

Capacitors C4 and C9 are required for good 
stability. C6 couples the output to the loudspeaker. 
R7, which is the load resistor for the differential 
amplifier, is connected to the positive supply via the 
L.S. so as to give bootstrapping to the circuit. 

The input impedance of the amplifier varies with 
the setting of VR1, but is about 2.1Mí2 at minimum 
sensitivity, reducing to about 700kí1 at maximum 
sensitivity. 

* components list 

AMPLIFIER 
Resistors, } watt, 5 %. 

R1 100kí2 
R2 1Mí2 
R3 270W 
R4 1.5 MCI 
R5 100W 
VR1 2 MO log. 

Capacitors 
Cl 100µF 25v 
C2 0.1µF 
C3 0.68µF 
C4 330pF polyester 

R6 
R7 
R8 
R9 
R10 
VR2 

12kí2 
10W 
220W 
33W 
15W 
470ko lin. 

C5 10µF. 10V 
C6 400/4F. 25V 
C7 0.01µF 
C8 0.001µF polyester 
C9 56pF polyester 

Miscellaneous 
Motorola MFC9020 (available from SCS Compo- 
nents); Materials for p.c.b., 15í2 loudspeaker, rated 
at 2 Watts r.m.s. or more; Wire, solder, etc., 

POWER SUPPLY 
R11 390í2, IW, ± 10%. C9 1000µF 50V C10 500 /F 
25V Tri MJE340 Dl -D2 1N4001 D3 22V, 1W 
zener. T1 Mains transformer 20 -0 -20V 250 mA 
secondary. S1 d.p.s.t. Ft 250mA. 
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CONSTRUCTION 
A printed circuit board measuring 314 X Sin. is 

used and this carries all the components except the 
loudspeaker. Fig. 3 shows the pattern of the copper 
side of the p.c.b., and also the drilling points. Fig. 4 
shows the component layout on the board. 

The integrated circuit requires two 14in. long slots 
in the p.c.b. into which its heat tabs fit. These are 
cut using a coping saw or a fret saw. Although 
potentiometers with pins which fit into p.c.b. mount- 
ing holes are manufactured, these would not seem to 
be widely available to the amateur, and this p.c.b. 
has therefore been designed to accept ordinary 
potentiometers with tag connections. The tags are 
taken under the edge of the p.c.b.. and soldered to 
the copper backing. 

POWER SUPPLY 
The amplifier requires a supply of approximately 

20 -22V. As the i.c. has a maximum supply voltage 
rating of 24 volts, it would be difficult to find a suit- 
able unregulated power supply circuit considering 
that the amplifier has a class B output stage. This 
is because the supply should not rise to more than 
24V under quiescent conditions, with a current con- 

IAN If11 

Fig. 3: above, shows the PCB layout 
Loudspeaker actual size. Note that this is turned 

through 90 compared with Fig. 4. 
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+22V 
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oV 

746 

Fig. 4: left, shows the layout of com- 
ponents on the PCB. The tags of 
VR1 and VR2 are soldered to the 
underside of the board, 

Fig. 5: below, is a circuit of a suitable 
stabilised mains power supply unit 
for the amplifier. 

sumption of perhaps only 10mA, and yet maintain 
about 21 volts under full load conditions with the 
current consumption peaking as high as 500mA. 

It is more practical to use a simple stabilised 
circuit as shown in Fig. 5. This is a fairly standard 
configuration, using a zener diode stabilisation circuit 
feeding an emitter follower. This uses few com- 
ponents, and can easily be constructed on a small 
tagstrip or connector block. The MJE340 can be mounted on a strip of aluminium which will act as a heat sink and can be bent to form a suitable mounting bracket for the component. 



GOING BACK. 

»7o so 50 

'tore of the 43.6.al. 
WHILE reading through one 

of my favourite vintage 
radio reference books, the 

BBC Year Book of 1930, I noticed 
a page devoted to telling listeners 
about power supplies for their 
receivers. It certainly was in- 
tended as a serious article then 
but these days one cannot help 
but smile when one reads about 
a BBC warning on making a 
direct connection between a re- 
ceiver and the mains supply. So, 
below are a few pointers which 
listeners should have taken note 
of in the days 10 years or so 
before World War II. 

"No receiver can give really 
good quality reproduction if the 
power supply to it is inadequate. 
Since broadcast receivers first 
came into use by the general 
public there has been a tendency 
to gradually increase the power 
supply to the last stage of amplifi- 
cation. Electric light supply mains 
provide a constant and convenient 
source of power for wireless re- 

ao 30 2'1 

COLIN RICHES 

ceivers, but in no circumstances 
should the mains be connected 
direct to the receiver without the 
use of an intermediary mains - 
unit. 

A year ago, the BBC drafted 
a pamphlet which describes the 
many ways in which electric light 
supplies can be utilised for wire- 
less receivers. The publication of 
this pamphlet has been delayed 
owing to the fact that a number 
of bodies, such as the Institution 
of Electrical Engineers, the 
British Engineering Standards 
Association and the Radio Manu- 
facturers' Association, are all 
interested in its contents and the 
BBC naturally is anxious to con- 
form with their views and wishes. 
It will however be published as 
soon as possible. 

The BBC wishes to take this 
opportunity to warn listeners 
most seriously against the direct 
connection of their receivers to 
supply mains, and also strongly 
recommends that no listener who 
is unaquainted with handling 
power and electric light circuits 

should attempt the home con- 
struction of a mains -unit. It is a 
far more difficult matter to build 
a safe and satisfactory mains -unit 
than it is to build a valve re- 
ceiver. Owing to the danger to 
life if a number of improperly 
designed and constructed mains- 
units come into use by the listen- 
ing public, the Institution of 
Electrical Engineers, in collabora- 
tion with the other bodies con- 
cerned, has drawn up a set of 
regulations which governs the use 
of electric power supplies to wire- 
less receivers. One set of regula- 
tions, by the I.E.E. has already 
been published but new and more 
detailed regulations are now 
under consideration. These new 
regulations, if agreed, will be 
written in formal technical 
language and it is thought that 
many listeners will not be able 
to follow them conveniently. 'It is 
therefore probable that in its 
mains -unit pamphlet, the BBC 
will print an explanation written 
in more simple terms. 

In conclusion, listeners are re- 
minded that they are likely to 
have some difficulty in the future 
with electricity supply con- 
tractors, fire insurance authori- 
ties and other similar bodies, if 
they are using a mains -driven re- 
ceiver which does not conform 
with the agreed regulations." 

I suppose it is a matter of 
familiarity breeding contempt 
since electronic enthusiasts have 
been successfully assembling 
mains operated equipment and 
power supply units for a very 
long time now without any serious. 
losses among their numbers from 
electric shock! 

Tttse 
L.F,SHOO "H4N . CHOKE 

These interesting photographs 
show some "mint" items of 
vintage radio equipment kindly 
provided by Mr. Ken H. Rann of 
Lancing, Sussex. 

It's rather unusual to locate 
brand new components but new 
items in their original boxes are 
interesting items indeed! 
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J 
by Eric Dowdeswe// G4AR 

THIS month I am glad to be able to give a plug 
for the West of Scotland Amateur Radio 
Society. Publicity and QSL Manager Graham 

Bleakley reports a thriving membership of 80 and 
space for many more and promises a warm welcome 
for SWL's, young or old. In the past the club has 
concentrated more on the interests of the licenced 
amateur so it is very good to hear that the SWL is 
actually being welcomed! It is an unfortunate fact 
that many clubs catering for the licenced chap tend 
to spurn the SWL who goes along once, gets the 
cold shoulder and then decides to drop the idea of 
pursuing the hobby. The fact that the SWL of today 
is the licenced amateur of tomorrow seems to escape 
notice. The SWL is also only too pleased to be a 
general dogsbody around the club, taking on tasks 
that no -one else wants to do, especially on Field Day 
events. SWL's in the Glasgow area are invited along 
to 81 Virginia Street, Glasgow every Friday evening 
at 8pm to sample the Morse classes, junk sales, films, 
library and lectures etc. More details from Secretary 
K. Drinkwater at that address. 

Steve Blake (Aylesbury) joined the flock with a 
report of 40m doings including a nice collection of 
ZL's on SSB. Hope Steve will favour me with some 
details of his gear in his next log. Michael Crimes 
(Exeter) has forsaken VHF now that he can really 
hear the DX on his shiny new Yaesu FR5OB coupled 
to 132ft of wire via an ATU. Like several other re- 
porters he is a little disgusted with the antics of the 
Italian boys especially when a rare call pops up. 

Michael Green A8088 (Northwich, Cheshire) refutes 
any suggestion that the 4m band only comes alive 
in contests and submits a long list of G's heard in 
one evening on his home -made converter plus CR100 
and 4- element beam at only 12ft. Regular John Porter 
(Baslow, Derbys) is glad to have left the classroom 
for an OND course at Chesterfield Tech. His Trio 
9R59DS was not allowed to get cold, evidenced by 
the list of DX from 15 'to 160m. Andrew Darragh 
(Wetherby, Yorks) sends his first log and promises 
more. Last reported in 1968 it seems, getting married 
in the interim, now `back on the rails' and I should 
jolly well think so! A Geloso converter puts signals 
into an AR88 from a 12AVQ trapped vertical and 
nine radials per band!!! He must be located in the 
centre of the racecourse up there! 
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Alan Rae (Glasgow) found a few nice calls on 20m 
thoughtfully omitting the lists of W's that are not of 
much interest to anyone. Tim Charles (Colchester) 
in again with six pages of notes and calls gives the 
impression that he never goes to sleep! His long wires 
suffered in the gales but one would never think so! 
Interesting catch was F9LC on 7MHz with two watts 
of SSB and over S9 at that. I'm a bit put out to hear 
Alan had to look up ST2 in the prefix list since yours 
truly was ST2AR for 15 years! Incidentally, I've just 
had the very great pleasure of meeting ST2AS in 
London. I'm glad to say that I started him off as a 
SWL some years ago when he was a medical student 
and now he is Dr. Ibrahim, opthalmic surgeon and 
the only active ST2 for some years past. 

Bernard Hughes (Worcester) also stuck at 20m 
SSB which seems a pity with a lovely FR500SDX! 
The other bands are quite lively too, OM! Bernard 
keeps a record of the number, of countries heard on 
each band and wonders if anyone is interested in 
seeing a totals table in this column from time to 
time? Paul Barker (Sunderland) is another of the 
sleepless brigade! Three pages of rare ones from 15 
to 80m including several on SSTV but nothing excep- 
tional this month, he says! 

Max France (Warrington, Lancs) now has an RA1 
but still prefers his old R107 for sorting out the DX 
on 80m. Back to school means less burning of the 
midnight oil however, so it looks as if 20m will be 
favourite for some time now, with a picture rail 
aerial. Ought to be good for SSTV! 

Log extracts 
Max France: -80m PQONS PZOCJ VS6D0 ZL2CB 

5Z4LW 6Y5BM 20m VP8NS XV5AB XW8GV. 
Paul Barker: -15m CX2AA0 (1700) 20m JW5DQ 

KH6IAG KL7MF KX6LP VS6FB ZD3U ZK1DJ 
4W1GM 20m SSTV CT1TX 16RME K1LEM LU4CN. 

Bernard Hughes: -20m HKOBKX KM6DZ TR8V} 
YKIKAS 4W1GM. 

Tim Charles: -80m ZL3NC ZJ4AU 40m CE5BMN 
YA2KL ZL1AUL ZL2ALR ZL3PW 20m HK4SAJ 
HKOBKX JY5UMC KC6BL TG5YD XZ1AB 2m 
DC3GEC DC4JHA. 

Alan Rae: -20m CR3AX HK3CKW K3CI /OE 
K7RSC. 

John Porter: -15m EA8JP PY8RW 20m CT3AT 
EA9FB FY7AU KV4AD TG9VN TR8SS ZB2CH 
8R1CB TI2AJF. 

Steve Blake: -40m EA9AI HCOHM KZ5PW M1C 
SV1DO TU2DO VK7GK XE3U ZL3AR ZL4GN ZL4KS 
8P6AG. 

Michael Crimes: -20m CR4BS DU1XK ET3USE 
HZ1AB ST2AY VP1MT VP2DH 4W1GM. 



Andrew Duragh: -15m CX2XC VQ9MC VU2DK 
ZP5NT 7P8AQ 20m AC3PT CR3ON DÚ2EF FC2CD 
HR2JAG JY9GR KC4AAC KG4AM ST2AY 'TA2QR 
VK9XX VP8HA VS5MC ZD7SD 8R1CB. 

CW stations in bold, remainder SSB. Please note 
that logs should be in alphabetical order for every 
band. 

MEDIUM WAVE BROADCASTS 
by Charles Molloy 

ROY PATRICK reports again from Derby. With 
his Trio 9R59DS communications receiver he 

has logged Dakar, Senegal on 764kHz; Amman, 
Jordan on 800kHz; Rio de Janerio, Brasil on 980kHz; 
Cluj, Romania on 1151kHz; Tripoli, Libya on 
1250kHz; Conakry, Republic of Guinea on 1403kHz. 
Roy sends a mobile report of reception in North 
Wales. The receiver is a National RF 1400 portable 
connected to a car aerial and his daytime reception 
includes BBC Radio Merseyside on I484kHz; BBC 
Radio Cumberside 1457kHz; Piccadilly Radio in Man- 
chester on 1151kHz; Manx Radio, Isle of Man on 
1295kHz (good signal) and 1594kHz (weak). After 
dark Tunis was heard on 962kHz and the Voice of 
Tangiers at 2000hrs in Arabic on 1232kHz. 

M. J. Clarke (Warley) is a self confessed local 
radio enthusiast. Using a Philips RL210 portable 
receiver he has pulled -in BBC Local Radio outlets 
at Blackburn on 845kHz; Stoke on 1052kHz; Derby 
on 1115kHz and Birmingham on 1475kHz together 
with IBA Capital Radio on 557kHz and Birmingham 
on 1151kHz. 

Timothy James (Southampton) has been tuning 
around the medium waves with his Fidelity RAD16. 
He reports hearing Capital Radio (London) on 
557kHz; Radio Solent on 998kHz; Radio Medway on 
1034kHz; Radio Sweden on 1178kHz and Radio 

Brighton on 1484kHz. 
Peter Kirkbride (Kenilworth, Warwickshire) still 

enjoys "scanning the medium waves" with his 20 
year old Bush valve receiver. He mentions reception 
of AFN Frankfurt on 872kHz and Munich on 
1106kHz; Radio Sweden on 1178kHz; Radio Tirana, 
Albania on 1394kHz. Peter asks if it is possible to 
pick up North America using this receiver. Provided 
that a good outdoor aerial is used it should be 
possible to hear a few of the stronger trans- atlantic 
signals when conditions are good for reception of 
this area. Try after 2330hrs GMT for CJON St John's, 
Newfoundland on 930kHz; CBA in Moncton, New 
Brunswick on 1070kHz and WNEW in New York 
City on 1130kHz. 

Mike Larvin (Redcar, Cleveland) has a Pye 1403D 
and an ITT Weekend Automatic Radio. Both are 
portable receivers and although neither has a socket 
for an external aerial for the medium waveband and 
external aerial 25m long and 20ft high is pressed 
into use by means of the following ingenious device. 
"I use a 6 inch ferrite slab wound with 75 turns of 
20-30 SWG wire one end of which is connected to a 
good earth and the other to the aerial ". The slab is 
brought near the receiver until peak signals occur, 
coupling being by induction between the slab and the 
receiver's internal aerial. Mike's log includes WKBW 
Buffalo NY on 1520kHz at 0230hrs GMT; BBC Relay 
Stations in Cyprus on 638kMz and 1322kHz; AFN 
stations in Germany on 872kHz (Frankfurt), 
935kHz (Berlin), 1106kHz (Munich), 1142kHz Stutt- 
gart); Budapest, Hungary on 1340kHz at 2245hrs; 
Norte, Portugal on 755kHz and 1061kHz. A total of 
23 BBC local outlets were heard as well as London 
Broadcasting on 719pHz and Metropolitan Radio 
(Newcastle) on 1151kHz with Radio Clyde and 
Piccadilly Radio in the background. 

Clive Barwood (Grimsby) is another local radio 
enthusiast. He uses an Ekco Mariner 6 valve domestic 
receiver connected to an outdoor aerial 75 ft long 
and 25ft high. He reports hearing Capital Radio 
557kHz; IBA Birmingham 1151kHz; Metro Radio 
also on 1151kHz; Manx Radio 1294kHz and BBC 
Radios at Stoke 1502kHz; Cleveland 1546kHz and 
Leicester 1594kHz. 

SHORT WAVE BROADCASTS 
by Derek Bell 

HELLO 
there! my name is Derek Bell and our 

editor has invited me to take over Malcolm 
Connah's Short Wave News column for a 

spell. May I say that I hope all readers will give me 
the same help and friendship that they gave Malcolm. 
All columnists must rely on the help of their readers, 
especially in this sort of column, since it could be 
said that the readers write the column with their 
contributions. I hope also that in your letters you will 
pop in a line or two telling me what you would like 
to see included in this feature. 

Having said all that I will declare the meeting open 
with the first log. This is from another first timer, 
namely David Lovatt of Cheadle, Staffs, and he 
reports the following: - 

5980 SBC in English at 2130 
5990 Prague in English at 2131 
6010 Budapest at 2136 
6800 Pekin S /on at 2030 
7200 Deutsche Welle at 2031 

15350 Peace and Progress at 0920 

This is a shortened version of a superb log from 
our thirteen year old correspondent who is equipped 
with an Ultra domestic valved receiver and a 60 
ft aerial suspended 20 feet above terra firma. 

Christopher Hall of Birmingham has the other sort 
of aerial, a 4-ft telescopic one, bolted to his Bush 
VTR178 Multiband. Using this line -up he reports an 
impressive list of catches the cream of which is as 
follows: - 
6185 R. Norway in English at 1200 
9770 R. Australia at 1600 

11955 B.B.C. Malaysia relay in English at 1500 

I was interested in your comments at the end of 
your letter Christopher. As far as DX clubs go one 
must rely on the adverts they place in various maga- 
zines so "yer pays yer money and takes yer choice" 
in other words! Your request for the latest informa- 
tion on equipment for the BC stations however 
brings forth the information that Uganda is pressing 
ahead with a new SW transmitter setup that will 
bring the voice of Uganda blaring out loud and clear. 
Recently a member of Radio Nederlands staff went 
on record as saying that they are to increase the 
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power of their transmitters, another victim I fear 
of the "power game ". 

From the biggest to the smallest now, Paul Heath 
says his equipment "is somewhat joked about". This 
Heath kit (sorry about that!) is a home -built HAC 
one valver plugged in to various "out board motors" 
namely an ATU and feeding out through a transis- 
tor amplifier. Well Paul, let them laugh!, you pulled 
in a fine list, as is shown below: - 
9005 Voice of Iran at 2020 
9625 R. Jerusalem at 2000 (This is R. Israel, Paul) 
9655 R. Damascus at 0830 
9670 A.W.R. Portugal at 0945 
You remark Paul, that you have received QSLs 

from only a couple of stations but that "there are 
more to come ". Well OM, this is purely a matter 
of being patient. Radio Tirana, for instance, has been 
known to take 125 days to deliver, while Polish Radio 
Warsaw has taken only seventeen. Your logging of 
Damascus on 9655 was fortunate since Damascus is 
a notorious "wanderer" having been heard as far off 
frequency as 9630. 

My final letter for this month is written by Robert 
Hill who hails from Hough, near Crewe, and he re- 
ports that he heard: - 
9005 R. Tehran in English at 2015 
9480 R. Tirana in English at 1830 
9550 R. Finland in English at 1605. 

11775 R. Bucharest in English at 1300 

Having Crewe as a QTH seems to me to pose some 
unusual problems, I imagine it is possible that with 
all the QRM around from electric railways DXing 
is rather difficult. I would be interested to find out if 
I am right. 

Well folks, that winds up my first venture into the 
pages of Practical Wireless. I hope that having read 
it you will feel that you want to write in with your 
logs (see address box) so I look forward to hearing 
from you, best 73s to you and yours. 

BROADCAST BANDS 
Short Wave and VHF/FM reports by the 15th of 
the month to Derek Bell c/o Practical Wireless, 
Fleetway House, Farringdon Street, London, 
EC4A 4AD. 
Medium Wave Logs to Charles Molloy, 132 
Segars Lane, Southport, PR8 3JG. 

AMATEUR BANDS 
Logs covering any amateur band/s in band/ 
alphabetical order by the middle of the month to 
Eric Dowdeswell G4AR, Silver Firs, Leather - 
head Road, Ashtead, Surrey, KT21 2TW. 

A reprint of the P.W. Tele- Tennis series is 
being prepared and will be available shortly. 
Further details in the January 1975 issue of 
Practical Wireless. 
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ALL PRICES INCLUDE V.A.T. 
SPEAKER BARGAINS £ 
EMI 13" x 8" 3, 8 or 15 ohm 

Plain .. 
. 2.05 

With Co -Axial Tweeter 
8 ohms only .. .. 2.20 

Twin Tweeter .. .. 3.70 
Type 350 8 or 15 ohm, 

20 wan .. 7.50 
e4" 8 ohm, 10 watt 2.40 
8" 8 ohm, 10 watt 3.75 

t2" 8 ohm, 20 watt 8.70 
8" x 5" C /Mag. 5 watt 1.25 
8" x 5" Dualcone 

8 ohm, 10 watt 2.45 
TWEETER & CROSSOVER 
EMI 34" 3 or 8 ohm C /Mag .. 1.20 
Cone Tweeter 8 or 15 ohm, 

10 watt . .. 2.40 
Cone Tweeter 8 ohm, 3 watt 1.45 
Horn Tweeter 8 ohm, 20 watt 8.40 
KIT FORM CABINETS TEAK V 
12 x 12 x 6 with 8" 8" x 5" or 

64" and 34" cut out.. . 2.45 
17x 10 x 9 with 8" or 13" x 8" 

cutout .. .. .. 3 -S0 

GOODMANS 64" 8 ohm 
Dualcone .. 2.15 

ELAC 8' 8 ohm Dualcone .. 2-25 
ELAC 8 ohm Dualcone 10 watt 3.50 
FANE 7" x 4" 3 or 8 ohm .. 1.09 
ADASTRA 10" 8 or 15 ohm, 

10 watt 3.45 
BAKER GROUP 25 12" 8 or 

15 ohm, 25 watt . 7.9S 
P. & P. .. -30 

5" 8 ohm, C /Meg. -$5 
24 "8 ohmor64ohm SO 

P. AP. .. -15 

Dome Tweeter 8 ohm, 30 watt 5.40 
Crossovers CN23 (3 ohm), 

CN28 (8 ohm), CN216 (18 
ohm) .. .. 1.20 

P. 6 P. .. -10 

ENEER 
18x11 x9 with 13 "x8 "cutout 

for EMI 350 .. .. .. 4.25 
P. & P. ea. .45 

MICROPHONES 
CM70 Planet stick metal, 

switch crystal 1.SS 
DM160 Dynamic Omni -dir. 

ball metal . 
. 3.85 

UD130 50K /600 ohm, uni -dir 
ball me al .. .. .. S -95 

SOLDERING IRONS 
ANTE( CN240 15 watt 1.90 

SK 1 Kit (15 watt Iron 
2 spare Bib etc.) .. 3.30 

CARTRIDGES & STYLII 
ACOS GP91 /2SC or 3SC ster. 

comp, 
GP93/1 or 95/1 ster. 

tryst... 
GP94 /1 or 96/1 ster. 

ceram. .. .. 1.75 
GP101 cryst. comp... 0.80 
GP104 ster. ceram... 1.85 

BSR X5M or X5H cryst. comp. 1.70 
SX6M or SX6H cryst. 

1.00 

1.35 

1 90 
SCSM ster. ceram. .. 280 

CONDENSER MIKE 600 ohm, 
uni -dir . 9 35 

Cassette Stick Mike with R. 
Control on /oft switch 
(2.5 A 3-5mm J /Ply) .. 1.45 P.AP. 20 

X25 25 watt (low 
leakage) 

P. AP. -10 

CALCULATORS SINCLAIR 
Cambridge .. .. .. 19.00 Scientific .. .. 29.00 

BATTERY ELIMINATORS 6, 7.5 or 9 d.c, output at 240v Input 8, 7.5 or 9 300mA 2.95 300mÁ 2.30 
12v d.c. Input (specify output) P. 

. 

A P. -15 
TAPES Stnd. LP OP 
5' 50p 65p 1 00p 
51" 85p Sop 1-40p 

OSp 1.10p 1.80p 

LOW NOISE CASSETTES 
1 -5 6 -10 11 -20 

C60 35p 33p 30p 
C90 45p 43p 40p 
C120 55p 52p S0p 
BIB ACCESSORIES 
Tape Editing Kit Ref. 23 1.35 
Recording Tape 

Splicer Ref. 20 1.15 
Cassette Tape, editing Ref. 24 1.50 
Cassette Salvage Kit Ref. 29 4S 
12's Cassette Case Ref. 34 £1.50 
Stylus Balance Ref. 32A 1.20 
Spirit Lever Ref. 46 -50 
HI -FI Stereo Test Cassette 2.10 
Groove -Kleen Record Cleaner 1.90 

P. A P. 10 (each) .. .. .. 5995 3.00 
Send 25p for COMPLETE CATALOGUE, refundable upon first order. ALL OUR MERCHANDISE IS FULLY GUARANTEED. 
Su biect to manfacturer Increase and availability. 

SONOTONE 
9TAHC or9TAHC /G Diam. 1.90 
3509 Ster. ceram. Diem. .. 1 -90 

GOLDRING G850 .. .. 2.95 
G800 .. .. 3.95 
G800E .. .. 8.90 

P. A P. .10 
D. Diamond Stylit for above.. 1.25 

G800/G850 .. .. .. 1.95 
G800E .. .. .. 3 95 

P. A P. .. .05 

PLASTIC LIBRARY CASES 
For 5" Reels .. .. ., 10p 

54" Reels .. .. .. 229 
7" Reels .. 2Sp 

P. A P. 1 -3, 9p ea. 4 or more, lot 30p 

Cassette Cases fOp 
Cassette Head Cleaner 33D 
P. A P. 1 -5, 3p ea. 6-10, 15p lot. 

11 -20, Post Free. 

WHARFEDALE SPEAKER 
BARGAINS 

Linton 2 Klt 
£ PAP 

(it( .. 3350 150 
Glendale 3 Kit (pr) .. 33.50 1.50 
Dovedale 3 Kit (pr) .. 52.00 I -50 
Denton 2 Speaker (pr) 30-00 2.00 
Linton 2 Speaker (pr).. 3950 2.00 
Dovedale 3 Speaker 

(each) . 4200 2 00 
Glendale 3 Speaker (pr) 57-00 3.00 
Kingsdale 3 Speaker 

Hiversdale Electronics 
Mail Order Department 

P.O. Box 470, Manchester M60 4 BU. 
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SHEER SIMPLICITY! 

Half HY5 

Tape o.p 

4-- 
VOLUME 

TREBLE 

4- BALANCE 

O 
Stereo.Mono switch 

PSU50 

Ov 

-L 
-N 

MONO ELECTRICAL CIRCUIT DIAGRAM WITH INTERCONNECTIONS FOR STEREO SHOWN 

The HY5 Is a complete mono hybrid preamplifier, 
ideally suited for both mono and stereo applications. 
Internally the device consists of two high quality 
amplifiers -the first contains frequency equalisation 
and gain correction, while the second caters for tone 
control and balance. 
TECHNICAL SPECIFICATION 
Inputs: Magnetic Pick -up 3mV RIAA: Ceramic Pick- 
up 30mV; Mictophone 10mV; Tuner 100mV; Auxiliary 
3- 100mV; Input /Impedance 47k0 at 1kHz. Outputs: 
Tape 100mV; Main output Ddb (0.775V RMS). Active 
Tone Controls: Treble ± 12db at 10kHz; Bass ± 12db 
at 10kHz; Bass ± 12db at 100Hz. Distortion: 0.5% at 
1kHz. SignallNoise Ratio: 68db. Overload Capa- 
billty:40db on most sensitive input. Supply Voltage: 
± 18 -25V. 

PRICE £4.50 P. &P fee 

The HY50 is a complete solid state hybrid HI -Fi 
amplifier incorporating its own high conductivity 
heatsink hermetically sealed In black epoxy resin. 
Only five connections are provided, input, output, 
power lines and earth. 
TECHNICAL SPECIFICATION 
Output Power:25W RMS Into 8k0. Load Impedance: 
4 -1617. Input Sensitivity 0db (0.775V RMS). Input 
Impedance: 47kO. Distortion: Less than 0.1% at 25W 
typically 0.05 %. Signal /Noise Ratio: Better than 75db 
Frequency Response: 10Hz -50kHz ± 3db. Supply 
Voltage: ± 25V. Size: 105 x 50 x 25mm. 

PRICE £598 P. &P tee 

The PSU50 can be used for either mono or stereo 
systems. 
TECHNICAL SPECIFICATIONS 
Output voltage: 50V (25- 0 -25V). Input Voltage: 
210 -240V. 
Size: L.70. 0.90. H.60mm. 

PRICE £5 
+ 40p VAT 
P. & P. free 

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS 

I.L.P. Electronics Ltd. 

Crossland House, 
Nackington, Canterbury 
Kent CT4 7AD 

Tel (0227) 63218 

Please supply, 
Total Purchase price 
I Enclose, Cheque Postal Orders Money Order 
Please debit my Access account Barclaycard account 

Account number 
Name & Address 

Signature 
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ALL OUR PRICES INCLUDE V.A.T. 
BSR HI -FI AUTOCHANGER 
STEREO AND MONO 
Plays 12", 10" or 7" records 
Auto or Manual. A high 
quality unit backed by BSR 
reliability with 12 months' Aj 
guarantee. AC 200/250,. rj Size 184 x 111in. 
Above motor board SIin. 

f1 Below motor board 24ín. £6.95 Post 45p. 
With STEREO/MONO CARTRIDGE 

PORTABLE PLAYER CABINET 
Modern design. Size 18" z 15" x 7" resins £4,50 
covered. Large Iront grille. Hinged Lid. Chrome 
fittings. Motor board cut for BSR deck. Post 45p. 
Few only in red. 

SOLID MAHOGANY PLINTH 
With P.V.C. Cover. Cut out for most 

E5 95 B.B.R. or Garrard decks. 
Size 121 x 141 x 71in. 

Post 45p 

BSR JUNIOR ---\ 
SINGLE PLAYER 
Heavy duty 4 -speed motor with 
separate pick -up arm fitted 
LP/78 turnover mono £4.95 
compatible cartridge. Post 25p 

t. 

R.C.S. DISCO DECK 
SINGLE RECORD PLAYER 

Fitted with into stop. stereo /mono cartridge. Base - 
plate. Size Ilio x 8iio. Turntable. Size 7in diameter. A/C 
mains. 220/250V motor has a separate winding 14 volt to 
power a small 
3 speeds plays all sise Poet speeds £ 5 5 0 records. 25p 

COMPACT PORTABLE STEREO HI -FI 
Two toll size loudspeakers 131 x 10 x 31in. Player 
unit clips to loudspeakers making it extremely compact. 
Overall sise only 131 x 10 x 84ín. 8 watts per 

plays l records 38 
rpm 45 rpm. 
Separate vol- 
ume & tone 

-. 

IIchannel, 

controls 240v 4 

AC mains 

Attractive Bargain Price 
_.. 

Teak finish L25 
Weight 181ós. 85p carriage 

SPECIAL OFFER! 
SMITH'S CLOCKWORK 
15 AMP TIME SWITCH 
0 -60 MINUTES 
Single pole two -way Surface mounting 
with firing screws. Will replace existing 
well switch to give light for return home. 
garage, automatic anti -burglar lights etc. Variable knob 
Turn on or off at full or intermediate settlogs. 
Fully insulated. Makers last list price 6_450. Brand new and 
fully guaranteed. OUR PRICE £ I 5 Post 25p. 

CASSETTE RECORDER MOTOR ONLY. ' Volt. 
Will replace many type's £125. 

BLANK ALUMINIUM CHASSIS. 18 s.w.g. Olin sides 
6 x 4in 45p; 8 

x 
6io 63p; 10 x 7in 850; 12 x Sin 855; 

14 x Sin pup; 16 x Bin 90p; 12 x Bin bop; 16 x loin 61 
ALUMINIUM BOXES 8 3 x 3 in. 60p. 4 x 4 x 4in. 70p. 
6 x 4 x 4 in. 80p.9 x 4 x 4in. 01. 12 x 4 x 4in. £1.30. 
ALUMINIUM PANELS 18 s.w.g. 6 x 4in 12p: 8 x Sin 19p; 
14 x Sin Sep: 10 x 7in 24p; 12 x 5in 25p; 12 x 8in 34P; 
16 x Sin 34p; 14 x Sin 40p; 12 x 12ín 47p; 16 x loin 60p. 
9.R.B.P. PAXOLIN PANEL 10 x Sin 80p. 

Illach DIAMETER WAVECHANOE SWITCHES, 45p. EA 
33 p. 2 -way, or 2 p. 6-way, or 3 p. 4-way,. 
1 9.1 2-way, or 4 p. 2-way, or 4 p. 3 -way, 
TOGGLE SWITCHES, sp. 20p; dp. 259; dp. dt. 30p. 
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R.C.S. STABILISED POWER PACK KITS 
All parts and instructions with Zener Diode. Printed Circuit 
Bridge Rectifiers and Double Wound Mains Transformer. 
Input 200/240V a.c. Output voltages available 8 or 9 or 12 
or 15 or 18 or 20V d.c. at 100mA or less. 
PLEASE STATE VOLTAGE REQUIRED. E2.20 Post Details S.A.E. Size 34 x 15 x liio. 20p 

R.C.S. GENERAL PURPOSE TRANSISTOR 
PRE -AMPLIFIER BRITISH MADE 

Ideal for Mike, Tape P.O.. Guitar, etc. Can be used with 
Battery 9 -12v. or H.T. line 200 -300V. D.C. operation. Size 
11" x li" 

x 
1 ". Response 25 c.p.s. to 25 Kcls, 26 db gain. 

For Ilse with valve or transistor equipment. 99 Post 
Full instructions supplied. Detail. S.A.E. P lop 
NEW TUBULAR ELECTROLYTICS CAN TYPES 
2/350V 14p 250 /25V 14p 18 +16 +16/275v45p 
4/350V 14p 500/25V 20p 50 +50 /300V 50p 
8/860V 18p 1000 /25V 35p 32 +32/250V 209 16/350V 22p 1000 /50V 47p 

S1 +8214bOV ß0 22 /500V 10 D 8 + 8/450V LOp 
100 +50 +50 /350V85 25 /25V lOp 4- 8 16 /450V 25D 

50 /50V 10p 16 - 18/450V 40p 32 +82 +32/350 65p 
100/25V 10p 32 +32/850V 40p 900MFDI350V 95p 
LOW VOLTAGE ELECTROLYTICS. 
1, 2, 4, 5, 8, 18, 25, 30, 50, 100, 200mF 15V 10p. 

500mF 12V l5p ; 25V 209 ; 50V 30p. 
1000mF 12V 20p ; 25V 85p ; 50V 47p ; 100V 70p. 
2000mF 6V 25p ; 25V 42p : 50V 57p ; 4700/83V 95p. 
2500mF 50V 62p ; 8000mF 25V 47p ; 50V 85y. 
5000mF 8V 25p : 12V 42p ; 25V 75p ; 85V 85p ; 50V 959. 
CERAMIC 1pF to 0.01mF, 4p. Silver Mica 2 to 5000pF, 4p. 
PAPER ß50V -01 4p; 0.5 18p; 1mF or 2mF 150V 15p. 
500V -0001 to 0 05 4p: 0.1 Sp; 0 25 8p; 0.47 25p. 
MICRO SWITCH single pole changeover 20p 
MICRO SWITCH sub min 25p. 
TWIN GANG. "0 -0" 208pF +178pF, 0110. 
Slow motion drive 385pF +885pF with 25pF 25pF, 50p; 
500pF standard twin gang 75p. 120 PF twin gang 50p. 
SHORT WAVE SINGLE. 10pF, 30p; 25pF, 5Sp; 50pF, 551, 

ELAC 9 x 5in. HI -FI SPEAKER. TYPE 59RM. THIS 
FAMOUS AND WIDELY USED UNIT NOW AVAILABLE 
AT BARGAIN PRICE £295. 
10 WATT, 8 OHM. CERAMIC MAGNET. 

NEON PANEL INDICATORS. 250V AC /DC Amber, 30p. 
RESISTORS. t w., 4 w., 1 w., 20 %, 1p; 2 w. 5p. 10 SI to 10M. 
HIGH STABILITY. 4 w. 2% 10 ohms to 6 meg., 10p. 
Ditto 5 %, Preferred values 10 ohms to 10 meg., 4p. 
WIRE -WOUND RESISTORS. 5 watt, 10 watt, 15 watt, 
10 ohms to 100K, 10p each; 2w 0.5 ohm to 8.2 ohms 10p. 
TAPE OSCILLATOR COIL. Valve type, 35p. 
FERRITE ROD 8" x 1. 20p; 8 x i" 20p; 3 x £" lop 

MAINS TRANSFORMERS ALL D POST 

Eagle MT12 12 -0-12v SOMA 90p 
250 -0 -250 80 mA. 8 3 y. 3 5 a. 8 S v. 1 a. or 5 v. 2 a. £250 
350 -0 -300 80 mA. 6 3 v 3.5 a, 6.3 v. la. or 5 v. 2 a. £3.00 
300 -0-800 v. 120 mA., 88 v. 4 a. C.T.; 6 3 v. 2 a. £425 
MINIATURE 200 v. 20 mA., 8 8 v. 1 a. 24 x 24 x tin. 75p 
MIDGET 220 v. 45 mA., 8 8 v. 2 a. 21 x 24 x 2in... 90p 
HEATER TRANS. 6 8 v. 3 amps. £120 4 amp. 85p 
GENERAL PURPOSE LOW VOLTAGE. Tapped output. 
at 2 amp., 8, 4, 5, 8, 8, 9, 10, 12, 15, 18, 24 and 80 y. £3 00 
1 amp., 8, 8, 10, 12, 18, 18, 20, 24, 30, 36, 40, 48, SO £4 00 
I amp., 8, 8, 10, 12, 18, 18, 20, 24, 80, 88, 40, 48. 80 £4 00 
3 amp., 6, 8, 10, 12, 18, 18, 20, 24, 30, 38, 40, 48, 80 £8.00 
5 amp., 6, 8, 10, 12, 18, 18, 20, 24, 30, 88, 40, 48, 60 £9.75 
3, 5, 8, 10, 13 or 5 -0 -5 v. 5 amp. 01.80. 6 -0 -8 v. 500 mA 
90p. 9 v. I amp 95p. 12 v. 300 mA 75p. 12 v. 500 mA 
85p. 12 v. 750mÁ 95p. 48 v. tamp. tapped 12 v. or 98 v. 
£2 00. 20V 8 amp. £200. 
AUTO TRANSFORMERS. 115v to 230v or 230, to 115v. 
150w. £3.00; 500w. 18.75; 750w. 113.50; 1000w. 118 50. 
CHARGER TRANSFORMERS. Input 200/200,. 
for 6 or 12v., 14 amp. £150; 2 amp. £180: 4 amp. £3 
BATTERY CHARGERS. Ready built with leads and clips 
14 amp. 12 ; 4 amp. £4; 5 amp. £4.50. 
FULL WAVE BRIDGE CHARGER RECTIFIERS 
8 or 12v. outputs. 14 amp. 40p; 2 amp. 55p: 4 amp. 850. 

MAINS ISOLATING TRANSFORMER 
Primary 0- 110 -240v. Secondary 0 -240v. 8 amps. 720 
watts. Insulated terminals. Varnish impregnated. Fully 
enclosed in steel case with fixing feet. £ 12 Carr. 
Famous make. (Value £19) OUR PRICE 95p 
Suitable for outside use. 

SET OF 3 MOTORS 
FOR COLLARO STUDIO 

IS volt TAPE DECK LI 50 Post 50p. 

VOLUME CONTROLS 

5 K. ohms to 2 Meg. LOG or 
LIN. L/S 20p. D.P. 35p. 
STEREO L/S S5p. D.P. 75p. 
Edge 5K. S.P. Transistor 25p 

80 Ohm Coax 5p yd. 

BRITISH AERIALITE 
AERAXIAL -AIR SPACED 
40 yd. £2; SO yd. O. 
FRINGE LOW LOSS 1no per 
Ideal 625 and colour. yd 

Wirewonnd controls llin. diem. 3 watts. 10 ohms to 100E 
British made with long spindles lin. dia 80p ea. 
DUAL CONCENTRIC POT 500k LOG + 500k LIN D.P. 
switch. Inner spindle 31ín; outer spindle 2lin. 75p. 

E.M.I. 131 x 8 in. 
SPEAKER SALE ! 
With twin tweeters. 

L4.50 And crossover. 30 
watt. State S or 8 or 
15 ohm. As illustrated. Post 25p 

With flared tweeter cone and ceramic met. 10 wa 
Ban res. 45-80 tcps. £2°75 
Flux 10,000 gauss. 
State 3 or 8 or 15 ohm. Post 25p 

Bookshelf Cabinet 1ex10xSin. £6.60 
Fluted wood front Teak Veneer Post 46p 

E.M.I. 6Iin. HI -FI WOOFER 
8 ohm, 10 watt. Large ceramic magnet 
Special Rubber cone surround. 
Frequency response 30- 12,000 L4 cps. Ideal P.A. Columns, 
Hi -Fi Enclosure Systems, etc. 
Suitable cabinet 12 x 8 x 8 0400. 
Suitable Tweeter 6200. 

ELAC CONE TWEETER 
The moving coil diaphragm gives a good 
radiation pattern to the higher frequencies 
and a smooth extension of total response 
from 1,000 cps to 18,000 cps. Sise 84 x 

34 x lin. deep. Rating 10 watt, 3 ohm. 
Crossover £1.35 E I.90 Post 20p 

GOODMANS 
8 in. WOOFER 
8 ohm 12 watt. Deep cone. 
Heavy ceramic magnet. Ban 
resonance 35 cps. Frequency 
response 30 -8,000 cps. 
Ideal bass unit for £3.75 Hi -Fi systems 

LOUDSPEAKERS P.M. 3 OHMS. 7 .4in. 11.25; S1in. 6160; 
8 x 5in. £1.60; Sin. 0175; 10 x bin. 01 -S0; 101n. £200. 
SPECIAL OFFER LOUDSPEAKERS: All Brand New. 
S ohm, 24io; Olin: 34in; 5in. 8 ohm. 21ín: Olin; 5in x Sin; 
bin. 15 ohm, 34in; 5in; 6 x 4in; 5in x Sin; 7 x 410; 8 x Sin. 
25 ohm, Olin; Sin; Sin; 5 .x Sin; 5in. 35 ohm, 21n; Oint 5in. 
80 ohm, Ello; Olin. 120 ohm, lin. £ I EACH. 

LOUDSPEAKER VOLUME CONTROL 15 ohm 10 watt 
with lin long threaded bush for wood panel mounting 85p. 

RICHARD ALLAN TWIN CONE LOUDSPEAKERS. Sin. 
diameter 4W £250, loin. diameter 5W £2.75; Pod 25p. 
12Sn. diameter, 0W, 6380; 3 or 8 or 15 ohm models. 
SPEAKER COVERING MATERIALS. Samples Large B.A.E. 
Horn Tweeters 2- 1811c /e. 10W 8 ohm or 18 ohm £0.20. 
De Luse Horn Tweeters 2-18 Kc /s, 15W, 8 ohm £3.50. 
TWO -WAY 3,000 c.p.s. CROSS OVERS8, 8 or 15 ohm £1.06. 
3 -WAY CROSSOVER 850 cps and 3000 cps (25 watt) 11.95. 

DECCA DOME TWEETER 
18,000 cps. 25 watts. 8 ohm. Price £3.30. 

ELECTRO MAGNETIC 
PENDULUM MECHANISM 

1 5v d.c. operation over 250 hrs. continuous on SP2 battery. 
fully adjustable swing and speed. Ideal displays teaching 
electro magnetism or for metronome; strobe etc. 95p, Post 20p 

R.C.S. VALVE AMPLIFIER 
2 Stage Triode Pentode valve. 3 watts 3 ohm output. Volume 
on /oft and tone controls AC mains. Complete and tested. 
With Loudspeaker. £4.50 Post 26p. 

WEYRAD COILS 
P50 /1 AC -80p. RA2W 85p. Twin Gang 6110. 
P50 /ECC -40p. OPTI 855. Printed Circuit 85p. 
P50 /3CC -40p. LFDT4. S5p. 

COAXIAL PLUG lOp. PANEL SOCKETS 10p. LINE 1ßp 
OUTLET BOXES, SURFACE MOUNTING 25p. 
BALANCED TWIN RIBBON FEEDER 300 ohm., 7p yd. 
SACK SOCKET Std. open -circuit 14p, closed circuit 28p; 
Chrome Lead Socket 45p. Phono Plug. 5p. Phono Socket 6p 
ZACK PLUGS Std. Chrome O0p; 3.5mm Chrome lop. DIN 
SOCKETS Chassis 3 -pin lOp; 5 -pin 10p. DIN SOCKETS 
Lead 3 -pin 18p: 5-pin 15p. DIN PLUGS 3 -pin lap; 5-pin 25p. 
VALVE HOLDERS 5p; CERAMIC lop: CANS 5p. 

FM /VHF AERIAL FEEDER CABLE 
800 ohm suitable for stereo 7p per yard. 

BRITISH FM /VHF TUNING HEART 
88 to 108 Mc/s British made. 2 Tran- 
aistors ready aligned- requires 10.7 /Ouer Price 
Mc /s IF. Complete with tuning gang. 

OY V 95 Connections supplied but some e 
technical experience required. 
SUITABLE I.F. STRIP £4.85. Post 205. 

ALL PRICES INCLUDE VAT MINIMUM POST AND PACKING 20o. CALLERS WELCOME 

RADIO COMPONENT 
Illustrated Brochure, Radio Books & Component Lists 10p. Written guarantee. 



ALL OUR PRICES INCLUDE V.A.T. 
EeNII. D TWEETER KIT 

THE PAIR. Post 25p. 
(Available separately. £575 Woofer £5)25; Tweeter 
11101. 

Comprising a fine example of Woofer 
101 x filin. with a massive Ceramic 
Magnet. 44os. Gauss 13.000 lines. 
Aluminium Cone centre to improve 
middle and top response. Also the E.M.I. 
Tweeter 31ío. square ha. a special 
lightweight paper cone and magnet flux 
10,000 lines. Crossover condenser and 
lull Instruction. supplied. 
Impedance Standard 8 ohms 
Maximum power 12 watts 
Useful Response 25 to 18,000 cps 
Bus Resonance 45 cps 
SUITABLE ENCLOSURE 20 13 , 9in. 
MODERN DESIGN. TEAK WOOD FINISH. 

£ 10.50 
Post 75p 

ELAC 8in. or 10 x 6in. 
HI-FI SPEAKER 
Dual cone plasticised roll sur- 
round. Large ceramic magnet. 
50- 18,000 cps. Bass resonance 
65 cps. 8 ohm impedance. 
Sin. 10 watts £3.75 

TEAK VENEER HI -F1 SPEAKER CABINETS 
Fluted Wood Fronts 
MODEL "A ". 20 x 13 x 9in. 
For 12ín. dia. E I0.50 Post 
loin. speaker. 75p 

MODEL "B ". 18 x 10 x Bin. 
For 13 x Sin. or E660 Post 
gin. speaker. 45p 
MODEL "B2" ditto. Triangular 
corner version. 

MODEL "C ". 18 8 6in. 

speaker. 
6in. £4.95 Post 

35p 

LOUDSPEAKER CABINET 
WADDING 18in. wide, 20p ft. 

CALLERS ONLY -HI -FI CABINET 
BAKER RECOMMENDED 12 inch Enclosure 4 cubic It 
Size 30 x 20 x 12ín. Teak Finished Fluted Front. 518-50 

TEAKWOOD LOUDSPEAKER FRONT GRILLS 
Modernise your cabinets with the Groover look. Sizes - 
181' > 101" -- 75e. 101" - 71 45p. 

BARGAIN 4 CHANNEL 
TRANSISTOR MONO 
MIXER. Add musical 
highlights and sound effects 
to recording.. Will mix 
Microphone, records, tape 
and tuner with separate 
controls into single outpnl. 
8 volt battery £4.50 operated. 
S TEREO VERSION OF ABOVE £595. 

BARGAIN FM TUNER. 
08 -108 Mcl. Six Transistor. 
S volt. Printed circuit. 
Calibrated slide dial tuning. 
Walnut Cabinet. E 14 S ise 7 x 5 x 4M. 

BARGAIN FM TUNER. E I O As above less cabinet. 
BARGAIN 3 WATT AMPLIFIER. 4 Transistor 
Push -Pull Ready built with volume, treble and £3.50 basa controls. 18 volt battery operated. 

WAFER HEATING ELEMENTS THIN 
OFFERING 1001 USES for every type of healing and 
drying applications in the home, garage. greenhouse, 
factory (available in manufacturing quantities). Approx. 
aide 101 x 81 x Ain. Operating voltage 200/260V. .c. 
260 watts approx. Printed circuit element enclosed in 
asbestos fitted with connecting wires. Completely flexible 
providing sale Black heat. British -made for use in photo- 
copiers and print drying equipment. 
Ideal for home handymen and experimentere. Suitable 
for Heating Pads, Food Warmers, Convector Heaters, etc. 
Must be clamped between two sheet. of metal or asbestos, 
etc., to make efficient clothes dryer., towel rails - ideal for 
airing cupboards. Ideal for anti -frost device for the garage 
- preventing froren radiators or acting as oil sump heater. 
Use in the greenhouse for seed raising and plant protection. 
Invaluable aid for bird houses, incubators, etc., etc. Can 
be used in series for lower heat. Or in parallel for higher 
heat application.. 

ONLY 40p EACH (FOUR FOR £I.50) 
ALL POST PAID -Discounts for quantity. 

BAKER MAJOR 12" £840 
Rf _¡it 

t 
Post Free - 30-14,500 14,500 cla 12n. double 

F cone, woofer and tweeter cone 
together with a BAKER 
ceramic magnet assembly 
having a flux density of 
14,000 gauss and a total flux 
of 145,000 Maxwells. Bass 
resonance 40 cis Rated 20 
watts. NOTE: 3 or 8 or 
15 ohms must be elated. 

Module kit, 30- 17,000 cgs 
with tweeter, crossover, baffle 
and instructions. £ 10.95 

Please state 8 or 8 or 15 ohms. Post Free 

"BIG SOUND" 
BAKER SPEAKERS `t_ 

Robustly constructed to stand up to 
long periods of electronic power. 
As used by leading gro, 

Useful response 30-13,000 cps. 
Bass Resonance 55 cps. 

12ínGROUP 

"25" £7.75 . . 25 watt - 
3, 8 or 15 ohms. 

Post Free 

GROUP "35rr 
12ín. 35 watt 
8, 8 or 15 ohms. 

GROUP "50" 
15in. 50 watt 
8 or 15 ohms. 

£8.50 
Post Free 

£17.80 

/ 

Post Free 

GROUP 50 /12in. £ 1 2.95 50 watt 8 or 15 ohms 7 
Group + PA Cabinets in stock. Callers only. 
Send for Leaflet. 

A 

MAJOR 100 WATT 
ALL PURPOSE 
TRANSISTOR 
AMPLIFIER 
All purpose transistorised. 
Ideal for Groups, Disco and P.A. 
4 inputs speech and music. 4 way 
mixing. Output 8/15 ohm. a.c. Mains. 
Separate treble and basa controls. £49 Carr. 
Guaranteed. Details SAE. 81.00 
NEW MODEL -MAJOR 50 WATT £39-95. Carr. £1. 

4 inputs 2 -way mixing. 2 outputs separate treble and bass 
controls. 

CALLERS ONLY! DE LUXE 100 WATT 
VALVE AMPLIFIER CHASSIS 
4 input 10 wide range controls. For Mikes. Discos, Organs 
Guitars, etc. 4, 8 & 16 ohm loudspeakers matching £8900. 

THE "INSTANT" BULK TAPE 
ERASER & HEAD DEMAGNETISER. 

A.C. 
0V. of 

tapa reels. .C. malus E001250V. 
Leaflet B.A.E. £3.50 Qop` , tar 

QUALITY LOUDSPEAKER ENCLOSURE 
Teak veneered lin thick wood cabinet. Size 
181in s 181in x 81in. Weight 231ós, This 
cabinet feature. a wide mesh Silver Grill 
covering a separate compartment for mount- 
ing Tweeters or Mid -Range Horn. The lolly 
sealed bass compartment is cut out for 
81inch Woofer. £7.50 Carr. 85p. 
Rosewood Version £860 Carr. 85p. 

SPECIAL OFFER 95p. Post 25p. 
100 Ohm 20 watt Rheostat lita diem. Cera micFormer. 
Screw Terminals tin. diam. spindle. 

REVERSIBLE 4 POLE MOTOR 
1,400 r.p.m. Reversible 42 Watt, . 
spindle 11" x 'lac sine 3l" -> 3 ". 

As illustrated, 240v. AC mains. Post 35p 

E.M.I. TAPE' MOTOR 
4 pole, 240 v. 135 mA. Size 31 
1200 rpm. Spindle it in diameter. 

BAKER HI -FI SPEAKERS 
HIGH QUALITY - - BRITISH MADE 

REGENT 
I2in. 15 watts 
An inexpensive unit for the 
beginner in high fidelity and 
1or general purposes. May be 
used to improve any Radio. 
Amplifier, Hi -Fi or Television 
receiver. 
Bass Resonance 45eps 
Flux Density 12.000gauss 
Useful response 45- 13,000cps 
3 or 8 or 15 ohm models. 

£7.75 Post 
Free 

DE -LUXE Mk II 
I2in 15 watts 

Especially designed to provide 
full range reproduction at an 
economical cost. Suitable for 
use with any high fidelity 
system. Built -in concentric 
tweeter cone. 
Bass Resonance SOcps 
Flux Density 14,000gauss 
Useful response 25- 18,000cps 
8 or 15 ohms models. 

£9.75 

SUPERB 
I2in. 20 watts 

Post 
Free 

A high quality loudspeaker. 
its remarkable low cone 
resonance ensures clear 
reproduction of the deepest 
bass. Fitted with a special 
copper drive and concentric 
tweeter cone resulting in full 
range reproduction with 
remarkable efficiency in the 
upper register. 
Bass Resonance 25cpa 
Flux Density 15,500aanss 
Useful response 20- 17,000cps 
8 or 15 ohms models. 

£ 1 3.80 Post 
Free 

AUDITORIUM 
I2in. 25 watts 
A full range reproducer for 
high power, Electric Guitars. 
public address, multi-speaker 
systems, electric organs. 
Ideal for Hi -Fi and Disco- 
theques. 
Bass Resonance 35cpe 
Flax Density 15,000gauss 
Useful response 25- 18,000cps 
8 or 15 ohms models. 

£ 12.95 Post 
Fru 

AUDITORIUM 
15in. 35 watts 
A high wattage loudspeaker 
of exceptional quality with a 
level response to above 
8,000 cps. Ideal for Public 
Address. Discotheques, Elec- 
tronic instruments and the 
home HI -FI. 
Bass Resonance 35cp 
Flux Density 15,000gauss 
Useful response 2I- 14,000cps 
8 or 15 ohms models. 

£ 17.80 Post 
Free 

:. 21in. £ I -85 Hi-Fi Enclosure Manual containing plan., designs, eron- 
Post 30p. over data and cubic tables. 80p. Post Free. 

CUSTOMERS FREE CAR PARK OPEN 9-6. WEDNESDAY 9 -I. SATURDAY 9 -S. Closed for lunch I-15-2-30 

SPECIALISTS 337 WHITEHORSE ROAD . CROYDON 

Telephone 01 -684 -1665 

753 

(Exports Remit cosh and extra postage.) Buses SO, 68, 159. Rail Selhurst 



FREE 
TRANSISTOR 
LEAD 
IDENTICHART 
Inside the December issue of 
PRACTICAL ELECTRONICS is 
an invaluable `Transistor Lead 
Identichart' which identifies, at a 
glance, the connections of more 
than 700 transistors. 

Get your car in 
tune for winter 
with the P.E. 
Dwell Meter 
Make this instrument and then 
check the state of your distributor 
in one easy step. 

PRACTICA F ELEC 

n DECEMBER ISSUE 
ON SALE FRIDAY, 
8th NOVEMBER 

25p 

NICE 

754 

cII 
Electronic Ignition... e) 
Better on all points 
Because you keep your points! 
The SPARKRI TE MK.2 Is a full capacitive discharge electronic system 
Specifically designed to retain the points assembly with all the 
advantages and none of the disadvantages. No mrshre because contact 
breaker bounce is eliminated electronically by a pulse 1F suppression circuit which prevents the unit firing it the 
points bounce open at high rpm. Contact breaker bum is 

eliminated by reducing the current to about 1 /50th of 
norm, thus avoiding arcing. But you can still revert 
to normal ignition if need be. In seconds. If points 
go .very unlikely/ you can get replacements 
anywhere. All these advantages. 
Fitted in 15 minutes. Up to 20% better fuel 
consumptton l nstan t all weather starting. Cleane 
plugs they last 5 times longer without attention. 

Faster acceleration. Faster top speeds. cod and battery last longer. En,cten, fuel 
burning with less air pollution 

The kit comprises $.3 , 
everything needed 
Ready drilled scratch and rust resistant case. Mt 
metalwork, cables, coil connectors, printed `4 
circuit board, top guallty 5 year guaranteed i 1. 
transformer and components. full 
instructions to make positive or negative 
earth system, and 6 page installation 
nstruchnn leaflet. 
WE SAY IT IS THE BEST SYSTEM AT 
ANY PRICE. 

PRICES 
U I y Kul e£10.93 mcl VA I and P O P 

Ready Built Un.1 Lt3'aamd VAT and PaP 
IBoth to Id all cars with corl!distributur rgnihun up to 
8 cylmdersl 
We can supply units for any petrol engines' vehicle Ibuat. 

with coil's ct breaker ignition motorcycle 
ri equest Call rn and see us lur a demotrate, 

ELECTRONICS DESIGN ASSOCIATES 
tDept 82 Bath Street, Walsall WS1 3DE Phone 33652 

YOUR CAREER in 
RADIO & 

ELECTRONICS P 
Big opportunities and big money await the qualified man 
in every field of Electronics today -both in the U.K. and 
throughout the world. We offer the finest home study 
training for all subjects in radio, television, etc., especially 
for the CITY & GUILDS EXAMS (Technicians' Certifi- 
cates); the Grad. Brit. I.E.R. Exam.; the RADIO 
AMATEUR'S LICENCE; P.M.G. Certificates; the 
R.T.E.B. Servicing Certificates; etc. Also courses in Tele- 
vision; Transistors; Radar; Computers; Servo -mech- 
anisms; Mathematics and Practical Transistor Radio course 
with equipment. We have OVER 20 YEARS' experience 
in teaching radio subjects and an unbroken record of 
exam. successes. We are the only privately run British 
home study College specialising in electronics subjects only. 
Fullest details will be gladly sent without any obligation. 

To: British National Radio& Electronics School, Dept W.C. 124, 
P.O. Box 156, Jersey, C.I. 
Please send FREE BROCHURE to 

NAME Block 

ADDRESS Caps. 

Please 

BRITISH NATIONAL RADIO 
AND ELECTRONICS SCHOOL 



Crescent Quality components 
74 SERIES TTL 
7400 20p 7473 419 
7401 20p 7474 419 
7402 20p 7475 632 
7403 201, 7476 44p 
7404 20p 7486 49p 
7408 2bp 7489 1475 
7409 290 7490 82p 
7410 20p 7491 11.10 
7413 81p 7492 82p 
7420 20p 7493 82p 
7490 20p 74100 £287 
7441 815 74121 45p 
7442 819 74122 882 
7445 1120 74141 £110 
7447 1145 74154 1182 
7447A 1180 74192 0215 
7448 11 50 74193 £2 53 
7470 33p 74196 £1 73 

fit 
LIGHT EMITTING DIODES 
T11209 (Red) With Clip 
Til 209 (Green) With Clip 
Ti) 209 (Yellow) With Clip 
Mled 600 T092 Type 
LED READOUTS 
Litroolo 
DL707 .3 Character 14 Pin DR. 
DL701 as above but ± 1 

DL747 6 Character 
Minliron 
3015 7 Segment 16 Pin DR 
30150 as above but ± 1 

Clock Chip 
CT7001 MOS /L8I Digital Clock /Calendar 
full Circuit. and Information leaflet 
Circulto and Information Sheet 
Lit 704 Led Display for above 

Or 4 for 

229 each 
382 each 

each 
1189 each 

1200 
1t200 
1248 

1138 
11.18 

Chip Plus 'Sp 
81.35 
1525 

WAFER SWITCHES 
1 Pole 12 Way 
2 Pole 2 Way 
2 Pole 9 Way 
2 Pole 4 Way 
2 Pole 6 way 
3 Pole 4 Way 
4 Pole 3 Way 
229 each 

POTENTIOMETERS 
AU types 1" and lees diameter 
Singles Dual 

5K Log or 5K 
10K Lin Lees 10K 
26K Switch 25K Lea. 
60K 152 each 50K Switch 

100K 100K 465 each 
250K Double 250K 
500K Pole 500K 

1M Switch 1M 
2M 802 each 2M 

PRE BETS 
Sob Miniature Skeleton Type 0.1 Watt Horizontal 
Mounting 100, 260 and 500 ohm, 1k, 20k, 5k, 10k 
25k, 50k, 100k, 250k, 500k. and 1M ohm Sp each 

MAINS TRANSFORMERS 
Open Type Double Wound Continuously Rated, two 
hole fixing clamp with colour coded flying leads, varnish 
impregnated. Approx. size: it x i1" x l4" high 
Fixing centres: 2fI.?. 
TRI 20 -0-20v 100 m/a 
TR2 12 -0-12 v 100 m/a All 
TR9 9-0-9 v 100 m /a 240 Volt 
TR4 6-0-6 v 100 m/a Primary 
TRb 3 -0 -4 v 100 m/a 
Our Price 1123 each 
200/260, MAINS RELAY 
Heavy duty contacte 2500 ohm coil. All new and unwed 
D.P.D.r. mains relaya 50p, Carr. Free. Special quantity 
£40 per 100 off. 

MINIATURE RELAYS 
Brand new 

r 
ange of STRIA nude Relaye, Size 11" x 

1" x 5^ All two changeovers with 250v 1.5A contacta 
and suitable for fitting on m Veroboard. 
Type Volte Current Ohms 
27/A 12v 17M /A 700 Al 
21 /A 12v 28M /A 430 809 
12 /A 6v 33M /A 185 each 

DOUGLAS TRANSFORMERS 
All types are standard 240 volt primary 
MT 102 et. 0 - 19 - 25 - 33 - 40 - 50 at 500M /A 

02 00 each 
MT237ca 20-0-20 at 15010 /A £125 
MT241cs 20-0-20 at 30M /A 8105 
MT240ca 15 -0-15 at 30M /A 1105 
MT239ca 12 -0-12 at 60M /A £105 
MT238cs 3-0-3 at 200M /A 1105 
POWER PACES 
PP1 Switched 9 - 8 - 71 -9 volt 400M /A Transistor and 
Zener Stabilised On /Off Switch and Polarity Reversal 
Switch, in black metal case 1625 each. 
PP2 Switched 6 -71- 9 volt Battery Eliminator. Approx. 
size 21^ x 21" x 31 ". Ideal for cassette recorders 1276 
each (phUlpa type £3.00). 
PP3 Car converter. From 12v Poe. or Neg. to = 6 - 74 -9 
volt. Easy to flt and tranietor regulated £60 each 

VEROBOARD 
I 

20 x 81 82p 
20 x 5 349 
30 x 34o 
35o61 39p 
17 x 21 1 082 
17 x 21 146p 
17 x 5 1 86p 
Pin Insertion tool 
Spot face cutter 
Pkt. 36 pins (state 1 or 13) 

15 
249 
340 
84p 
95p 
77p 

1.14p 

Plain 15 
159 
18p 

BOp 
.5p 

1 10 
72p 
52p 
25p 

LOUDSPEAKERS 
20" 8 ohm 50p 

1^ 40 ohm 50p 
21" 80 ohm 50p 
5" 8 ohm ceramic 1125 or 8 ohm dual cone ceramic 12 50 
10^ 8 ohm dual cone ceramic £3 75 
7^ x 4" 8 ohm ceramic £1 60 
8" X 5" 8 ohm Permanent Magnet 

£180 
EMI 13" x 8" 450 Kit 

8 -8 -15 ohm 1875 
EMI 13" x 8" 350 Kit 8 ohm 17.50 
FANE ULTRA HIGH POWER LOUDSPEAKERS 
* Pop 26/2 90 watt 150 ohm 12" 18.29 
Pop 55 80 watt 8/15 ohm 12" 11460 
Pop 50 60 watt 15 ohm 12" 11199 

Pop 60 60 watt 8/16 ohm 15" 11570 
'Pop 100 100 watt 8/15 ohm 18^ 92870 

Carr. on L/S over 13 x 8 and 12" SOp per L /8. 

ALUMINIUM CHASSIS 
Four -sided with corner platee. All are 21" deep. 
6" x 3" 42p 12" x 5" SSp 
6" x 4" 452 12^ x 8" 971' 
8" x 3" 482 14" x 3- OOP 
8^ x 6" 679 14" x 9" 99p 

30" x 7" 70p 18" x 6^ 902 
12" x 3" 67p 16" x 10" 1116 
ALUMINIUM BOXES 
Metal project boxes give your work professional finish 

I. W H 
AB7 21 62 15 40p 
AB8 4 4 15 40p 
ABO 4 21 14 40p 
ÁB10 4 55 14 48p 
AB11 4 25 2 402 
ÁB12 3 2 1 852 
ABU 6 4 2 55p 
ÁB14 5 24 66p 
AB15 8 6 3 85p 
AB16 10 7 3 96p 
ÁB17 10 3 859 
AB18 12 5 3 O5p 
AB19 12 8 3 1128 
ABS PLASTIC BOXES 
Handy boxee for construction projects. Moulded extrusion 
rails for P.C. or charade panel.. Fitted with 1mm front 
panels. 
1005 = 105mm x 73mm x 45mm = 51p 
1006 = 150mm x 75mm x 47mm = 8So 
1007 - 184mm x 124mm x 60mm = SOP 
1021 = 106mm x 74mm x 45mm (eloping front) = bop 

BARGAIN HOARDS 
Components galore for the experimenter Ex Computer 
boards with Resistors, Capuitoro and useful Transistors- 
at least 4 translators per board. Five boards 1100. 

CLEAR PLASTIC PANEL METERS 
Size 59mm x 46mm x 35mm these meters require a 
38mm hole for mounting. 
M EB 
31E7 
MEO 
ME9 
ME10 
MElI 

=0 to 50 micro amp Full Scale 
-0 to 100 micro amp Full Scale 
=0 to 500 micro amp Full Scale 
=0 to 1 m/a Full Scale 
=0 to 5 rn/a Full Seal. 
=0 to 10 rn/a Full 

Scale 
ME12 =0 to 50 m/a Full 

Scale 
ME13 =0 to100m/a Full 

Scale 
ME14 =0 to 500 m/a Full 

Scale 
ME15 -0 to 1 amp Full 

Scale 
ME16 = 0 to 50 volta A.C. 

Scale 
ME17 =0 to 900 volts 

A.C. Full Scale 
ME18 = "8" Meter 
MEl9 - "VU" Meter OLIO PRICE 88:00 
Q-MAX. SHEET METAL PUNCHES 
The easiest and quickest way of punching holes in sheet 
metal (up to 1.625mm Mild Steel) 

SIZE DECON DALO 33PC 
ETCH RESIST PEN 
The Decors Dalo 33PC 
is a unique instrument 
for the proteealonal and 
amateur electronics eng- 
ineer, enabling him to 
prepare In minutes a 
perfect printed circuit 
board 
OUR PRICE 802 

ADD LUXURY TO 
YOUR CAR 

with motor driven 
car aerial 
SPEC: * 6 section * extended 

length 100cm 
*Length under 
fender 40cm * Cable length 
120cm 

Supplied complete with 
fixing bracket and con- 
trol switch 8675 

PRICE 
68D Key 
76p "T" Sp 

r 
" 83p Key r 83p "A" 
o" 

sop 
SP 

il" 90P 1 

it" 
1" 
]A" 
]A" 
11" 
1r/n" 
14^ 
11" ir 

98o Eey 
98p I "It" 
985 ( 109 
1103 1 

11 00 
1110 Key 
£125 "B" 
£1 43 10p 
1150 
0205 l Ke 2" y 

hr" £2.30 f t... 
21" £410 Key 

£52s E" 
1840 20p 

1" SQUARE PUNCH complete with key 
STOP PRESS 
BHA0002 16 watt Amp Module 
NE555 Timer I.C. 
MC1310P Stereo Decoder I.t', 
7805 Regulator 
TIP 29A 
TIP 30A 
BC107 
BC 108 
BC109 

1210 

£2 50 

1200 
11.49 

55p 
832 
lOp 
10p 
lOp 

I.C. SOCKETS 
D.I.L. 
8 pin 

14 pin 
18 pin 

14p 

BARGAIN TRANSFORMERS 
12 -0 -11 volt 500m /a 

240 volt primary transformer bargain. 
approx size =60mm x 40mm x 50mm 
fixing centres =75mm 
Our Price = £1.20. 

18 volt 500m /a 
240 volt tapped 120 volt with screen. 
approx size =60mm x 40mm x 50mm 
fixing centres =75mm 
Our Price =£1 00. 

BARGAIN BOX 
Loud buzzer mounted in a metal box complete with two 
U2 battery elze holder. 
Designed and can be used as a fire alarm but le ideal ae 
a door or morne code practice buzzer. 
Approx. size -25" x 61" x 15 ". 
OCR PRICE -50p. 

U.K. POSTAGE 15p 
UNLESS OTHERWISE 

STATED 

V.A.T, Please add 

8 % to all Totals 

CRESCENT RADIO LTD. 
All mail to 11 MAYES ROAD, 

WOOD GREEN, LONDON N22 6TL 
Phone: 01 -888 3206 

Callers Welcome at 
15 Mayes Road & 13 South Mall, Edmonton N9. 

If you construct 
You should 

own one. 

CRESCENT 
CATALOGUE 

Price 20p. 
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Wire Wound Resistors. Our selec- 
tion of m xed values. 30 for £150. 
100 fer £4- 00. 
Audio Amplifier Module. Mullard 
LP1 "13, cu 'put power, nominal 10 watt, 
supp y voitTge +24 vat, with data and 
circu t, £2 50. 
Ferguscn Stereogram chassis 
Mod di 3357, all transistor, medium 
long, V.I"WF,FM. 3 wa is per channel 
S /M. with connection data, less tuning 
scale, £2S. 
Crystals 'HC6U: 52.03333 MHz: 
52.0£900:52 01667: 5156667: 51. 58330: 
37.76250: '3: 75000: 12.395.8: 12.8916: 
12.700.0:9.458.33: 9.456.25: 9.455-55: 
9.533-33: 9-531-94: 9.530.55: 9.090.62: 
9.087.5:9-026-87:50p each. 
Electroty :its. 32/32/32/0.F, 325v. 2" 
11" 35p: 2000µF 30v, 2" 11" 25p: 
20000F 30v, 21 " -1" 25p: 2000µF 35v 
3" . 1". 30'3: 470µF 100w 3" 11" 25p: 
2000 2000í.F 25v 2" - 1i. 35p: 30,000vF 
25v 41' . 2-1" 50p: 7000,F 200v 3k" - 11" 
30p: 16 16F 275v 11"'r 1" 20p: 40 40 
20µF 275N -3 1" 20p: 4500 900 900r ,F 
30v 2F' - W 50p: 40011,F 35v 3" 11" 
40p: 200 100 50 100),F 325v 3" li" 50p: 
4000,'F -E', 2" 1" 20p: 4701.F 25v 
11" r 153. 
Matched pair of bookshelf speakers. 
Teak f nisi, size 12" It" 5 ". 8 5 8" 
ohms ternit, 5 watts PMS. Complete 
with dí-1 fetes: £11.00 {lair. 
Thorn TV IF chassis, 950 series 
(less valves) £1'75. 
UHF 625 transistor push button tuner 
(NSF Teleanken) as used on Decca 
MS240C Braid new and boxed, £3.25. 
Light Dependent Resistors (RCA 
sg3536) 30p each, 4 for £100. 
P -C Boards (not computer panels) 

1 oft 6 transistor singly wave bapd. 
1 off 4 trans stor audio, 1 off 3 transistor 
£1'60, three toards. 
Rank EVR Teleplayer colour trans- 
lator panels, type and components 
on new parfis listed as follows, £2.50, 
each panel. Z605 -14 off BC148: 
2 RCA ca3051 (ic): 1 cristal 4-433618 
MHz- Z01 -12 off BC148: 1 BC108: 
1 BC15E: 1 RCA ca3046 (ic), 1 RCA 
ca3045 ; ^c): Z608-23 off BC148: 2 

BC158- Z612 -12 off ME4103: 2 BC- 
251B: 1 BFY5C. 
Mains Droppers, 10 raised values, 
£1'00. 
Edgewise Level meters, 200,,A, 
size nverzll 50p. 
Chrome Plastic knobs, 3 types, 
4 off each w If spring clip, £1.25. 
Die Cast Btsxes, 41" 31" 3" 95p: 
81" 51" - 2 "':£1'20.8;" - 54" 4" £1.70. 
Aluminium Chassis, 31" 5)" 21" 
70p: 10 "- ' .21" 85p. 11 7)" .21" 
95p. 
BSR P128, si-milar to HT70 single play, 
with heavy die cast turntable, less 
cartridge £.1" 00. 
Transist3rised FM tuner head, 
with A.M. gang, slow motion drive 
88 -108 Mcs, wits circuit diagram, £2.30. 
Mono Amp Transistorised (Mains) 
Ideal for retort player 8 ohms 2 watts. 
£3 50. 
Ferguson Stereogram CIassis. MW/ 
LW VHF wi ::h tuning scale (5 +5 watts 
sine wave) 15 alms £2850. 

ALL TEIMS INCLUDE VAT 

All items post paid in GREAT BRITAIN 

SURPLECTRONICS 
216 LEAGRAVE ROAD, 

LUTON,. ILU3 1)D, BEDS. 
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TRANSISTORS (p. & p. 10p.) 
All new and full spec. 
BC107/8/9, BC147/8/9, BC157/8/9 all 9p 
BF180 25p, BF182/3 40p, BF184 17p, 
BF187 13p, BFW10 55p, 741 8DIL 34p, 
BF336 35p, 2N3771 £1.10, 2N3441 50p, 
BD131 40p. 

EX COMPUTER PC PANELS 
4 x 2in packed with semiconductors 

and top quality resistors, capacitors, 
diodes etc. Guaranteed min. 35 tran- 
sistors, plus data 25 boards £1 (30p) 

DURAL EXTRUDED HEATSINKS, 
10D outline, black anodised, drilled for 
4XTO3 transistors 5x4x1i40p(15p) 

Sim. to above but for 8xTO35x8x1k 
70p (27p) 

ELECTROLYTICS 
15,O00µ 30v, 68,O00µ 16v 65p (22p) 
30,00Oµ 25v 65p (22p) 
4,00Oµ 70v, 3,6O0µ 40v 4 x 2" 55p (15p) 
5,000µ 35v 40p (12p) 
20A 100 piv Si recs. 4 for £1 (12p) 
3A 100 piv Si recs 4 for 50p (8p) 
250 mixed resistors 60p (13p) 
250 mixed capacitors 60p (11p) 
150 mixed HI -STABS 60p (11p 
200 Si planar diodes 60p (8p 
QH bulbs 12v 55w SOp (7p) 
2N3055 EQUIV 4 fo £1 (10p) 

Postage and packing shown In brackets 
ADD 8/, VAT TO TOTAL 

KEYTRONICS 
(Mad Order only) 

44 EARLS COURT ROAD 
LONDON W8. 01- 478 8499 

MAíA ,upirs 
fo/1 

TRANSISTOR EQUIPMENT 
RUN YOUR TAPE RECORDER 
OFF AC MAINS 
Main unit supplied 
complete and ready to 
plug Into your cas- 
sette- recorder. (State 
voltage, make and 
type of plug required. 
If In doubt send dia- grm of recorder 

ONLY £2'97 
CAR OWNERS 
Buy a British Made battery 
eliminator for your car. 

This unit enable, you to 
run your cassette tape 
recorder from the car 
whilst travelling. It is 
easily fitted and cornee 
complete with fitting in- 
structions. Please state 
make of cassette, voltage O N LY 2. 6 5 and type of plug required. 

MAINS UNIT FOR 
TRANSISTOR RADIO 
ONLY 
For single outputs, £242 A AFL a1 

6v or 9v L 
For two separate outputs, 6v + 6v. or 

9v. + 9v, £2.97 per unit. 

(Please state outputs required). 
AR units are completely isolated from mains by 
double wound transformer ensuring 100% safety. 

ALL PRICES INC VAT & P. & P 

ALL BRITISH MADE 
FULL REFUND IF NOT COMPLETELY SATISFIED 

R.C.S. PRODUCTS (RADIO) LTD. 
(Dept. P.W.D.) 

31 Oliver Road, Waltham/tow, London, Eli 

SINCLAIR CALCULATORS 

Cambridge Assembled EIS-95 (£1-55) 
Sinclair Scientific E22.45 (£2.05) 
Executive with Memory E21125 (£2.53) 
Executive E22-75 (52-25) 

FERRANTI ZN414 
IC radio chip with data LI -20 (22p). Also available 
kit of extra parts to complete a radio £2.45 (42p). 
Send sae for free leaflet. 

SINCLAIR PROJECT g0 

AFU E5.95 (70p) 
Z40 E4.85 (61p) 
260 ES-95 (70p) 
Q16 56.70 (77p) 
PZ5 £428 (49P) 
PZ8 £e-05 (82P) 
PZ8 £6.9S (82p) 
Decoder Le-45 (75p). Trans for PZ8 £3.35 (SOp). 
Tuner E9-OS (£1 -08). Stereo 80 ES-9S (51 -08). 
Project 805 £29.95 1£2.80). 
Prolect 80550 £33 95 (53 10). 

ECONOMICAL QUADRAPHONICS 
Introducing the.Neoplex QA10 
self contained matrix 
quadraphonic synthesizer. Just 
feed the output of any stereo -' 
system (including Prolect 80 or 
60) Into it and hook on 4 
speakers to obtain the latest 
experience in sound- Send sae 
for free leaflet. Only 41015 (51-10). 

SINCLAIR 
SUPER 1012 

erns power. 
With 44 page 
booklet and 
printed circuit 
£1.$0 (40p) r 
NEW SINCLAIR IC20 
High power IC audio amplifier ES-45 (51-05). 

DELUXE KIT FOR THE IC12 
Includes all parts for the printed circuit and 
volume, bass and treble controls needed to 
complete the mono version Et -70 (26p) Stereo 
model with balance control 43.70 (43p). 

IC12 POWER KIT 
Supplies 28V 0-5 Amps E2-7T (48p). 

LOUDSPEAKERS FOR THE IC12 
5" 8 ohm Et -20 (27p). 5 " -x 8" 8 ohm E1.6S (37p). 

PREAMP KITS FOR THE IC12 
Type 1 for magnetic pickups, mica and tuners. 
Mono model 41.40 (25p). Stereo model E2 -SO 

(33p). Type 2 for ceramic or crystal pickups. 
Mono 70p (19P). Stereo E1-40 (24p). 

SEND SAE FOR FREE LEAFLET ON KITS 

BATTERY ELIMINATOR 
BARGAINS 
The most versatile 
battery eliminator ever 
offered. Switched output 
of 3, 4), 6, 71, 9 and 12V 
at 500 mA £3.90 (70p). 
Other eliminators stocked: - 
250mA: -3 way switched model 

giving 8, 7) and 
9V 52.25 (55p). 

50mA: -OV £1-9S (40p). 9V E1í5 (40p). 71V 
cassette type £210 (40p). Double 6V + 
6V E2SO (40p). 9V + 9V 42.50 (40P). 

500mA: -Heavy duty deluxe models 6V £2711 (55P). 
7) V 4276 (55p). 9V £2.70 (55p). 

S -DECS AND T -DECS 
114 S -DeC £1.98 (31 p) I 

T -DeC £3.63 (47p) 
u -DeC A 53-99 (s1p) AVljd' I 
,u-DeC B 01.99 (81P) ''' 
IC carriprai - 
16 hi l: plain (15p) 
with socket et Et 77 (25D) 
10 T05: plain 76p (15p). With socket £1.60 (24p). 
Experiment guides: A Li -50 (26p), B £1.77 (29p), 
C 90p (18p), D 5240 (35p), E £420 (53p). 

we- 

SWANLEY ELECTRONICS 
PO BOX 68, SWANLEY, 

KENT BR8 8TQ. 
Please add the sum shown In brackets after the 
price to cover the cost of post and new VAT. 
Official credit orders from schools etc. welcome. 
No VAT charged on overseas orders. 
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SUPERSOUND 13 HI -F1 MONO 
AMPLIFIER A superb solid state audio ampli- 

fier. Brand new components 
throughout. 5 silicon tran- 

sistors plus 2 power output 
transistors in push -pull. 

Full wave rectification. 
Output approx. 13 
watts r.ms. Into 8 
ohm. Frequency re- 
sponse 12Hz -30KB. ± 
3dB. Fully integrated 

pre -amplifier stage with 
separate Volume. Baas boost 

and Treble cut controls. Suitable 
for 8-15 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 size 3" high x 6" wide x 74" deep. AC 
200/250V. PRICE 111.80. P. A P. 30p. 

DE LUXE STEREO AMPLIFIER 
A.C. mains 
200 -240 v. 
U s i n g 
heavy duty 
fully Isola- 
ted mains 
transform - 

er with lull 
wave recti- 
f lea tion 
giving ade- 
q u a t e 

siomdhing with negligible hum. 
Valve line up:- 2 - ECL86 Triode Pentodes. 1 x EZ80 
as rectifier. Two dual potentiometers are provided for 
bass and treble control, giving bass and treble boost and 
cut. A dual volume control is used. Balance of the left and 
right band channels can be adjusted 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 
speakers. Full negative feedback In a carefully calculated 
circuit, allows high volume levels to be used with negligible 
distortion. Supplied complete with knobs, chassis size 
11 "w x 4"d. Overall height Including valves 5 ". Ready 
built A tested to a high standard. 11022. PAP. 50p. 
POWER SUPPLY UNIT 200/240v. A.C. input. Four 
switched fully smoothed D.C. outputs giving 8v. and 
74v. and 9v. and 12v. at 1 amp on load. 
Fitted Insulated output terminals and pilot lamp Indicator. 
Hammer finish metal case overall else 6" x 34" x 24 ". 
Suitable for Transistor Radios, Tape Recorders, Ampli- 
Bers etc. etc. Reedy PRICE 14.90 bunt and tested. P. & P. 35p. 
VYBAIB & REXINE SPEAKERS & CABINET FABRICS 
app. 54 in. wide. Our price 9110 yd. length. P. A P. 15p 
per yd. (min. 1 yd.). S.A.E. for samples. 

HARVERSON'S SUPER M0N0 AMPLIFIER 
A super quality gram amplifier using a double wound fully 
isolated mains transformer, rectifier and ECL82 triode 
pentode valve as audio amplifier and power output 
stage. Impedance 3 ohms. Output approx. 3.5 watts. 
Volume and tone controls. Chassis sise only 71n. wide 
x S1n. deep x bin, high overall. AC main. 200/240v. 
Supplied absolutely Brand New completely wired and 
tested with good quality output transformer. /3"78 P. A P. 40p BARGAIN PRICE 
BRAND NEW MULTI -RATIO MAINS TRANSFOR- 
MERS. Giving 13 alternatives. Primary: 0- 210 -240v. 
Secondary combinations O- 5- 10- 15- 20- 25- 30- 36- 40 -60v. 
half wave at 1 amp. or 10 -0-10, 20-0-20, 30- 0 -30v. at 
2 amps full wave. Size 31n- long x 311n. wide x Sin. deep. 
Price 1881 P. & P. 40p. 
MAINS TRANSFORMER. For transistor power supplies. 
Pri. 200/240v. Sec. 9 -0 -9 at 600 mA. 51.10. P. & P. 25p. 
Pri. 200 /240v. Sec. 12 -0-12 at 1 amp. 51.81. P. & P. 26p. 
Pri. 2001240v. Sec. 10-0 -10 at 2 amp. 5182. P. & P. 35p. 

HI -GRADE COPPER LAMINATE BOARDS 
8" x 6 ", Five for 60p plue 30p P. A P. 
For personal callers only I 

Limited number of stereo radiogram chassis. covering LW/ 
MW /FM bands. Mono radio and stereo gram. 
Overall eize- approx. 16f" W, 6f" H, 8" Depth. 
4 watts per channel output. only 91420. 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PRE -AMPLIFIER 

For P.U. Tape, Mike, Guitar, etc. and suitable for 
use with valve or transistor equipment. 9.18v. 
battery or from H.T. line 200/300v. Frequency 
response 1511z- 26KHz. Gain 26dB. Solid encap- 
eulatlon size 15" x 15" a r. Brand new complete 
with Instructions. Price 980. P. & P. I5p. 

HANDBOOK OF TRANSISTOR EQUIVALENTS AND 
SUBSTITUTES 
A must for servicemen and home constructors. Including 
many 1000'. of British, U.B.A. European and Japanese 
transistors. ONLY 40p. Post 5p. 

S Reference Encyclopedias for Electronic Engineers and 
Designers, covering between them transistor character- 
istics, diode and transistor equivalent.. Many thousands 
of up to date European types listed. 
Diode Equivalents, 80p; Transistor Equivalents, 90p; 
Transistor Characteristics, 9115; POST FREE All three 
together, 1880 

NEW ISSUE 
Thyristor, Triac. Disc etc. encyclopedias 95p, Post Free 

8 pole 3 way 2 bank low lose Yaxley type switches 11" 
sections. Standard spindle. 2 switehe 64p + lop P. A P. 

HARVERSONIC MAINS OPERATED SOLID 
STATE STEREO FM TUNER 

HARVERSONIC SUPER SOUND 
IO + IO STEREO AMPLIFIER KIT 

Enjoy stereo radio at 
this fabulous low price! 

Designed and styled to match our 10 + 10 amplifier but 
will suit any other standard stereo amplifier. The design 
Incorporates the very latest circuitry techniques with high - 
gain, low noise IF stages. Automatic frequency control to 
"lock -on" station and prevent drift. IC stereo decoder 
for maximum stereo separation. I.E.D. for stereo beacon 
indicator. Nominal output of tuner 100mV. Approximate 
size 12" wide x 8" deep by If" high. Supplied ready 
built, fully tested and fully guaranteed (not available In 
kit form). 
Price 121.60 Poet and Pecking 50p. 

STEREO -DECODER 
SIZE 2" x 3" x 4" ready built. Pre - 
aligned and tested. Sens. 20.660 mV 
for 9 -I6V neg. earth operation. Can 
be fitted to almost any FM VHF radio 
or tuner. Stereo beacon light can be 
fitted If required. Full details and 
instructions (inclusive of hints and 
tips) supplied. tí600 place 10p. P. & P. 
Stereo beacon light if required 40p 
extra. 
SPECIAL BARGAIN OFFER! 
Limited number of BSR C123 Auto Changer De Luxe 
with lightweight tubular arm and etereo cartridge. 
Brand new. ONLY 57.86 + p. & p. 60p. 

PRECISION ENGINEERED PLINTHS 
Beautifully constructed In heavy gauge "Colorcoat" 
plastic coated steel. Resonance free. Designed to take 
Garrard 1025, 2000, 2025TC, 2500, 9000, 2500, 5100, 
SP25 II and III, SLOB, ATOO etc. or B.S.R. C109, 
0129, A21 etc. Black leatherette finish. Size 124' x 
144" x 31" high (approx. 71" hills, including rigid 
smoked acrylic cover). NOW ONLY 1476, P. A P. 70p. 

LATEST ACOS OP91 /1SC mono compatible cartridge with 
t/o stylus for LP /EP /78. Universal mounting bracket. 
5146, P. A P. 15p. 
SONOTONE 9TAHO COMPATIBLE STEREO CARTRIDGE 
T/O stylus Diamond Stereo LP and Sapphire 78. 
ONLY 5217 P. A P. lop. Also available fitted with twin 
Diamond T/O stylus for Stereo LP. 5676, P. A P. 15p. 
LATEST T/O STEREO / COMPATIBLE CARTRIDGE 
for EP/LP /Stereo /78. 1160 P. A P. 15p. LATEST T/O 
MONO COMPATIBLE CARTRIDGE for playing EP /LP/78 
mono or stereo records on mono equipment. Only 9147, 
P. A P. 15p. 

QUALITY RECORD PLAYER AMPLIFIER MK. II 
A top quality record player amplifier employing heavy 
duty double wound mains transformer, ECC83, BL84, 
and rectifier. Separate Bus, Treble and Volume controls. 
Complete with output transformer matched for S ohm 
speaker. Size 71n. wide x Sin. deep x 61n. high. Ready 
built and tested. PRICE 1491, P. e P. 50p. 
ALSO AVAILABLE mounted on board with output 
transformer and speaker. PRICE 56 20, P. A P. 60p. 

HI -FI LOUDSPEAKER SYSTEMS 
Beautifully made teak finish enclosure with most 
attractive Tygan- Vynair front. Size 16" high x 104" 
wide x 6" deep. Fitted with E.M.I. Ceramic Magnet 
13" x 8" bass unit, two H.F. tweeter units and 
crossover. Maximum power handling 10 watts. 
Available 3 or 8 or 16 ohms Impedance. 

OUR PRICE 0.10 Carr. 90p 
Cabinet Available Separately 9488, Carr. 90p 
Also available in 8 ohms with EMI 13" x 8' bass 
speaker with parasitic tweeter 1780, Carr. 90p. 

LOUDSPEAKER BARGAINS 
51n. 3 ohm 91.85, P. A P. 16p. 7 x 41n. 3 ohm gí40, P. & P. 
20p. 10 x bin. 3 or 15 ohm 91110, P. & P. 30p. E.M.I. 
8 x lin. 3 ohm with high flux magnet 51.70,P. & P. 20p. 
E.M.I. 134 x Sin. with high flux ceramic magnet with 
parasitic tweeter 3, 8 or 15 ohm 9660, P. A P. 30p. 
E.M.I. 13 x Sin. 3, 8 or 15 ohm with two inbuilt tweeter. 
and crossover network 5466, P. & P. 30p. 
E.M.I. tweeter. Approx. 3f'. Available 3 or 8 or 15 ohms, 
81.26 + 20p,p. A p. 
BRAND NEW Bakers Loudspeakers at substantial dis- 
counts. 12in. 15w. HID Speakers. 3, 8 or 15 ohms. State 
which. Current production by well -known British maker. 
Now with BMus ceramic ferrobar magnet assembly 97.75. 
Guitar models: 25w 57.75, 35w, 58.60, P.AP. sap. 

121n. "RA" TWIN CONE LOUDSPEAKER. 10 watts 
peak handling. 3 or 8 or 15 ohm (state which) 9870, 
P. & P. 36p. 
"POLY PLANAR" WAFER -TYPE, WIDE RANGE 
ELECTED-DYNAMIC SPEAKER 
Size 115" x 1414" x lit" deep. Weight 19m. Power 
handling 20W r.m.s. (40W peak). Impedance 8 ohm only. 
Response 40Hz- 20k1Iz. Can be mounted on ceilings. 
walls, doors, under tables, etc., and used with or without 
baffle. Send S.A.E. for full details. Only 8643 each. 
P. A P. 34p. 

A really first -class Hi -Fi Stereo Amplifier Kit. Uses 14 
translators including S:Ilcon Translators in the first five 
stages on each channel resulting in even lower noise, 
level with improved sensitivity. Integrated pre -amp with 
Baas, Treble and two Volume Controls. Suitable for use 
with Ceramic or Crystal cartridges. Very simple to 
modify to suit magnetic cartridge -instructions included. 
Output stage for any speakers from 8 to 15 ohms. Compact 
design, all parts supplied including drilled metalwork 
high quality ready drilled printed circuit board with 
component identification clearly marked, smart brushed 
anodised aluminium front panel with matching knobs, 
wire, solder, nuts, bolts -no extras to buy. Simple step 
by step Instructions enable any constructor to build an 
amplifier to be proud of. Brief specification; Power 
output: 14 watts r.m.e. per channel into 6 ohms. Fre- 
quency response t3dB 12- 30,000 Hs Sensitivity: 
better than 80mV Into 1Mí1. Full power bandwidth: 
+3dB 12- 15,000 Hz. Base boost approx. to t12dB. 
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 25 "h. 
Fully detailed 7 page construction manual and parta 
list free with kit or send 18p plum large S.A.E. 
AMPLIFIER KIT .. !11.84 P. d P. 30p 
(Magnetic input components 33p extra) 
POWER PACK KIT .. .. 6E46 P. A P. 40p 
CABINET 13.411 P. a P. 40p 

(Poet Free If all units purchased at same time) 
Full after saies service 

Also available ready built and tested 92480. Post Free. 
Note: The above amplifier is suitable for feeding firs mono 
sources into inputs (e.g. mike, rodio, twin record decks. etc. 
and wilt then provide mixing and fading facilities for nted- 
fum powered Hi -Fi Discotheque use, efe. 

S -VALVE AUDIO 
AMPLIFIER II A84 MK II 
Designed for H1 -Fi reproduc- 
tion of records. A.C. Mains 
operation. Ready built on 
plated heavy gauge metal 
chassie, else 7few. x 4"d. x 
45 "h. Incorporates ECC83, 
EL84, EZ80 valves. Heavy 
duty, double wound malne 
transformer and output tras.- 
former matched for 3 ohm 

speaker. Separate volume control and now with improved 
wide range tone controls giving bass and treble lift and 
cut. Negative feedback line. Output 4f watts. Front 
panel can be detached and leads extended for remote 
mounting of controle. Complete with knobs, valves, etc., 
wired and tested for only 95'90. P. A P. 46p. 
HSL "FOUR" AMPLIFIER KIT. Similar in appearance 
to HA34 above but employs entirely dfferent and 
advanced circuitry. Complete set of parts, etc 1,498 
P. A P. 45p. 

10/14 WATT HI -FI 
AMPLIFIER KIT 
A stylishly finlehed 
monaural amplifier 
with an output of 
14 watts from 2 
EL84e ln push-pull. 
Super reproduction 
of both music and 
speech, with negli- 
gible hum. Separate 
inputs for mike and 
gram allow recorde 
and announcements 
to follow each other. 
Fully shrouded section wound output transformer to 
match 3 -15 Il speaker and 2 Independent volume controls, 
and separate base and treble controls are provided 
giving good lift and cut. Valve line -up 2 EL84e, ECC83, 
EF86 and EZ80 rectifier. Simple Instruction booklet 
15p + SAE (Free with parts)' AU parts sold separately. 
ONLY 19 SO P. A P. 60p. Also available ready built and 
tested 112 75 P. A P. 70p. 

HI -FI STEREO HEADPHONES 
Adjustable headband with comfortable fiexlfoam ear- 
muffs. Wired and fitted with standard stereo fin lack 
plug. Frequency response 30- 15,000Hz. Matching 
impedance 8-16 ohms. Easily converted for Mono. 
PRICE 9654, P. A P. 26p. 

PRICES INCLUDE VAT at 8% 

Opean 
y 

.3-0.0 
SModa 

to H A R V E R S O N SURPLUS CO. LTD. (Please write clearly) 
PLEASE NOTE: P. & P. CHARGES 

Closed Wednesday. (Dept. P.W.) 170 HIGH ST., MERTON, LONDON, S.W.I9 Tel.: 01 -540 3985 QUOTED APPLY TO U.K. ONLY. 
P. & P. ON OVERSEAS ORDERS 

A few minute, ,s. South Wfmbte- SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES CHARGED EXTRA. 
dose Tube Station. 
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HUGE DISCOUNTS 
ON LEADING ALL RSC PRICES INCLUDE VAT 
BRAND HI -FI LOW DEPOSIT CREDIT TERMS 
'Full labour and material guarantees for 12 months 

List Price RSC Price 
WHARFEDALE DENTON £423 1 Pr. £29.95 
WHARFEDALE LINTON 52.39 Pr. £38.95 
LEAK .250 SPEAKERS £65.48 Pr. £42.00 
LINEAR 202 AMPLIFIER £39.23 £24.95 
ROTEL RT222 AM /FM Tuner 50.57 £38.95 
ROTEL RT322 £73.16 £53.50 
ROTEL RXI50 A Tuner /Amp £77.09 £54.95 
LEAK 2000 Tuner /Amp £ 165.70 E134.95 
Wharfedale Denton Tun /Amp £93.28 £59.95 
RANK 150a Stereo System { 137.35 £79.95 
Also Shure Cartridges, Basf Tape, Koss H¡Phones, etc. 

Prices of above correct at Oct 14 1974 

AKAI TAPE UNITS All £I carr. GXC 189.90 £ 135.95 
GXC 36D ItCe 10.72 £7250 GXR 82D £I2265 (89.95 
GXC 38 47.19 £10595 4000 DS £130.12 (94.95 
GXC 38D £ 37.38 £97. 95 4000 DB(Dolby)19627 £139 .95 
GXC 46D £ 57.59 £109.95 1721 L £118.58 f84.95 
GXC 40T £ 86.09 L135 95 CR 81 D £98.10 (69.95 
GXC 75D 99.90 E142.95 CS33D £105.81 £7595 
GOLDRING GL72 T /Table& G800 £29.95 (Approx. value £46) Carr. 75P 

GOLDRING GL75 T/Table & G800 £34.95 (Approx. value £65) Carr. 85p 

PIONEER PLI2D T /Table on plinth & cover £41.75 List £61.90 
BSR TD8S 8 track player. Special price L14.95 
T /TABLES with MAGNETIC CARTRIDGE /PLINTH & COVER 

GARRARD SP25 MK IV with G850 Special Price L19 95 (carr. co 

McDONALD MP60 with G800 or G850 E19.95 (carr. cl) 

RANK BD2000 Rec, Price £67.27 E4895(carr. to 

FANE HI -FI LOUDSPEAKERS AT APPROXIMATELY HALF -PRICE 
UNREPEATABLE OFFER BRAND NEW BOXED FULLY GUARANTEED for High -Fidelity NOT Group Disco use 

Available by Mail Order only due to small quantities of some models. SAE for leaflets. Please state impedance required. 
Model Price Model Price Mot el Price Model Price Model Price Model Pries Model ]'rice 
505 £278 á0R £268 121/10 2317 138 /10LIt £250 138 /15TLR £496 122 /10T1,11 26.38 12'2 /14ALR 19.52 
506 2261 121/10T £337 138 /10TLR £2'63 101 /10A 14.27 122/12 28.75 122/17 £1026 
507 21.08 1.21 /11 63.58 138/11 23-55 101/14 16.64 122/12A £708 122/17A 21059 
508 .96 121/11T 13.78 138/11LR 2287 101/14A 28.74 122/12D 26.88 122/17T 61059 
801 28.93 121/15 £4.61 138/19 23.83 122/10 2546 122 /12T 17 08 122/17LR 21098 
802 63 69 121/15LR 45.33 138/13LR 64.15 122 /10A 15 49 122/14 28 47 122 /17ALR 21131 
802T £3.82 138/10 2218 138/15 24.51 122 /10LIt 28.03 122/14A 28.80 152/10 69.28 
805 23.25 138 /10T 2231 138/15LR £483 122/10T £549 122/141.R £919 152/12 21084 

1001 24.37 
1002 24.19 
1005 18.85 
1006 £8.50 
1008 22-93 
1001LR 25.09 
1005LR 64.87 

Model 
152/12A 
152/14 
152/17 
153 

Controls: Bass, Treble, Vol. and Bal. 10 Transistors plus Diodes. Output 
rating I.H.F.M. Frequency range 20- 20,000c.p.s. Bass Control ± 12db. 

Treble Control ± 13db. Selector switch for 
Crystal P.U. or Tape /Radio. For speaker 
output impedances of 3 - 15 ohms. For 

t.- r standard 200 -250v. A.C. mains operation. 
Attractive Black and Silver finished metal 
fascia plate and matching control knobs. 
COMPLETE KIT OF PARTS INCLUDING 
FULLY WIRED PRINTED CIRCUIT and 

COMPREHENSIVE WIRING DIAGRAMS & INSTRUCTIONS £12 fI .75 Carr. 
Or FACTORY BUILT IN TEAK VENEERED CABINET 40p 
as Illustrated £1825 or dep. £2.12 and 8 monthly payments 22.12 (Total 21908) 

AUDIOTRINE HIGH FIDELITY SPEAKERS 
Heavy construction. Latest high efficiency Ceramic magnets. 
Plasticised Cone surround. "D" or "T" 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. 
MOST 8" 10W 22-55 HF1£0D 12" 15W 28.50 
HF102D 10" 10W 28.50 HF128 12" 15W 6795 
11F120 '12" 15W 25.95 HF1380 12" 15W 28-50 

AUDIO FIDELITY MODEL 80 HI -FI SPEAKER 
A full range 8in. 10 watt unit for excellent sound quality, in suitable 
enclosure. Cant chassis Roll P. V.C. cone surround and long throw voice 
roll to aohleve very low fundamental resonance of 30 c.p.a. Tweeter 
cone la fitted to extend high note response. Frequency range 25 Hz to 
15 KHz. Gauss 10,000. Impedance 8 -150. 8450 ea. £7.96 pr 
MODEL 88 8" 16w. with paradtic Tweeter. 

E10.95 Response 25 Ha to 15 KHz. Gauss 13,000 Imp 8 -150. pr. £5.99 ea. 

HI -FI 8" x 5" 7 watt SPEAKERS 
with parasitic Tweeter 8 ohm imp. Post and pacbing 20p Z1.25 

HI -FI SPEAKER ENCLOSURES Bzes approa. CperencP 
ME8 13 x 9f x 6 }in. £3.951 Both cut for 8in. speaker JE8 16 x 11 x 9in. £5.95 
5E10 25 x 16 x 9in. Cut for 10in. and Tweeter £8.95 
SEI2 25 x 16 x 9in. Cut for 12in. and Tweeter £8.95 

AUDIOTRINE HI -FI SPEAKER SYSTEMS 
Consisting of matched 12ín. 11,000 Gauss 15 Watt IS ohm 

Price 
£1133 
£1249 
£1496 
£1748 

high quality speaker, cross -over unit and tweeter. Smooth 
response and extended frequency range 16.95 Carr. 
ensure surprisingly realistic reproduction. 45p lit OR SENIOR 15 WATT 
HF126 15.000 GAUSS SPEAKER 

ING 18,50 

R.S.C. TA6 6 Watt HI -FI AMPLIFIER 
200-250v. AC mains operated. Response 30.20,000 c.p.e. -2dB. ) 

Separate Bas and Treble 'lift and cut' controls. 9 input sockets for 0ß O 
Mike, Gram, Radio or Tape. Input selector switch. Output for 
9 -15 ohm spkrs. Max. sensitivity SmV. 0/P rating I.H.F.M. Enclosed enamelled esse 
9) x 25 x 51in. Silver finish facia 101 x 3tin. £775 cart' 

FACTORY BUILT 
. Complete kit, wiring diagrams and instructions. ,101,. £10.95 

R.S.C. TAI2 MKIII 6.5 +6.5 WATT STEREO AMPLIFIER 
Fully Transistorised. Ri -Fi n/p of 6.5 watts per channel. Optimum performance with any 
crystal or ceramic P.U. Cartridge, Radio Tuner, Tape Rec. etc. Input Sel. Switch, Bass, 
Treble, Vol. A Bal. Controls. COMPLETE KIT OF PARTS WITH FULL £ 12.95 Carr. 

WIRING DIAGRAMS & INSTRUCTIONS 40p. 
Factory bull{ with 

f16.61 
Or in Teak £ 19.55 Dep. £250 A 8 mthly pymte 

12 mtha guarantee Veneer housing £2 50 (Tots] £2250). 

AUDIO FIDELITY FR1 SPEAKER KIT 
Response 30Hz- 15KHz. Rating 15 watts in sealed cabinet. 
Imp. 8 -15 ohms. 8" Bass Unit with P.V.C. Cone surround 
for ultra low resonance. Premure Tweeter. Printed Circuit. 
Inductive /Capacitive Cross -over. Damping 210.95 Material, Screws, Terminal Panels. 

R.S.C. MkIII SUPER 30 HIGH FIDELITY STEREO AMPLIFIER 
BUILD AN AMPLIFIER WORTH APPROXIMATELY 
DOUBILE THE EFT PRICE INCLUDING CABINET 
Only high grade components by leading manufacturers 

Push Button Selector Switching For Magnetic or 
Jack Socket for Headphones Ceramic Pick -Ups 
Neon Indicator regardless of Price. 

o Satin Silver Finish Metal Fascia Output (per than- 
e Solid State Circuitry nel) 15 watts RMS ' Twenty Silicon Transistors into 8S . Fre- 

Four Diodes, Four Rectifiers quency Response 
Send S.A.E. for 7 Hz to 70 KHz 

full descriptive leaflet. f II dB. 

COMPLETE KIT 
(less cabinet). 50 

arr. 70 

G'G/ Cabinet if req. 
£4.90 extra. 
Assembled unit in cabinet £42.50 

SPECIAL OFFER £1 4.99 Pair p. 
cater. Free. 

'YORK' HIGH- FIDELITY 3 SPEAKER SYSTEM * Moderate size only 25 x 14 x 10in. approx. * Response 30- 20,000 c.p.s. Impedance 15 ohms 
Performance comparable with COMPLETE KIT 
units at twice the cost 225. 95 75rr. 

P 
Deposit £4.71 and 8 monthly payments £342 (Total £2987) 
Consists of (I) 12in. 15w Bass unit with teat chassis. Roll 
rubber cone surround for ultra low resonance. (2) 3 -way 
quarter section serles cross -over system. (3) 8 x lin. high 
flux middle range speaker. (4) Dorne Pressure Tweeter. 
(5) Quantity acoustic damping material. (8) Handsome Teak 
cabinet. (7) Circuit and full instructions. 

veneered 

R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS FULLY GUARANTEED. Impregnated and Interleaved where neceaeary. 

MIDGET CLAMPED TYPE 21 x 21 x 21in. 
250e., 60mA, 6 3v. 20 £1.50 
250- 0- 250v., 60mA 6.3v 2a 21.60 

FULLY SHROUDED UPRIGHT MOUNTING 
250- 0 -350v. 60mA, 6.3, 2a., 0.5.6.3v. 2a. £2.25 
250- 0.250v. 10061A, 6.3v. 4a., 0- 5.8.3v. 3a. 23.75 
300.0 -300v. 100111A, 6.3v. 4a., 0.5 -63v. 3a. £3.75 
300.0.300v. 130mA, 6.3v. 4a. c.t., 6.8v. la. 

For Mollard 610 Amplifier 24.50 
350- 0.350e. 100,xA, 6.3v. 4a., 05 -6.3e. 3a. £3.75 
350- 0.350v. 150mA, 6.3r. 4a., 0- 5.6-3v. 3a. £4.50 
425- 0 -425v. 200mA, 6.3v. 44., c.t., 5v. 3a. £8.50 
425.0.425v. 200mA, 6.9v. 4a., Twice 5v. 3a. £8.70 
450.0.450v. 250mA, 6.3v. 4a., c.t., 5v. 3a. £9.00 

Primaries 200 -250v. 50c/.. Screened 
CHARGER TRANSFORMERS 0- 9.15v. Ita. 11.76, 
Zia. 81.95; 3a.22.00; 5a.22 45; 811.£2.75; 8a.£8.40 
AUTO (Step UP /step DOWN) TRANSFORMERS 
0- 110/120v. 200- 230 -250v. 50 -80 watts 22.50. 
150 watts, 24.50 350 watts £5.50: 500 watts £8.50 

OUTPUT TRANSFORMERS 
Push -Pull 8 watts EL84 to 3 LI or 150 £1.45 
Push -Pull 10 watts 6V6, 3.5.8.150 £2.25 
Push -Pull ELSA to 3 or 15 0 10 -12 watts £2.25 
Push -Pull Ultra Linear for Mullard 510, etc. 23.75 
Push -Pull 15.18 watts, sectionally wound 

6L6, KT86, etc., for 3 or 15 0 23.20 
Push -Pull 20 watt high quality sectionally 

wound F1,34, 61.6. KT66 etc. to 3 or 15 II £5.50 

TOP SHROUDED DROP -THRO' TYPE 
250- 0 -250e. 70mA, 6.3v. 2a., 0 -5.6 3v. 2a. 22.25 
250.0 -250v. 100mA, 6-3, 3.5a. 22.50 
250.0 -250e. 100mA, 6.3e. 2a., 6.3v. la. £2.75 
350- 0 -350v. 80mA, 6.3v. 2a., 0- 5 -6.3v. 2a £2.75 
250- 0.250v. 100mA, 6.3v. 4a., 0- 6 -6.3v. 3a £3.75 
300- 0 -300v. 100mA, 6.3v. 4a., 0- 5 -6.3v. 3a £3.75 
300.0 -300v. 130mA, 6.3v. 4a., c.t. 6.3e. la. 

Suitable for Muhlard 510 Amplifier £4.50 
350.0.350v. 100mA, 6.3v. 4a., 0- 5 -6.3v. 3a. £3.75 
350.0.350v. 150mA, 6.3e. da. , 0- 5 -6.3v. 3a. £450 
FILAMENT or TRANSISTOR POWER PACK 
Types O-3v.1.5a.77p; 03v. 20. SOD:0- 3v.3a. £1.45p; 
6.3v. 6a. £225: 12v. la. 80p ; 12e. 3a. or 24v. 
1 -la 22.25; 0.9.18v 1 f £195; 0- 12- 25 -42e 2a£2.75. 

SELENIUM 
RECTIFIERS 

F. W. (Bridged) 
All 6/12v. D.C. 
output. Max. A.C. 

input 1áe. 
la, 38p. 2a, 49p. 
35, 65p da, Olp. 

6a, 97D. 

L.F. CHORES 
150mA, 7.1010, 250 
Q £1.10: 100mA, 
10H, 200 0 95p; 
60mA, 1011, 400 
0 35p. 
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COwattM 
50 WATT 50 WATT 
SPEAKER SPEAKER 

TWIN TURNTABLE 
WITH PRE -AMP. 

and POWER AMPLIFIER 

/ 
Complete 
with hlid 

HEADPHONES 
MICROPHONE 

i 

DISCOMASTER TWIN TURNTABLE POWER CONSOLE 
Garrard 8P26 or McDonald MP60 turntables. Sonotone or Anon cartridges with £99.95 
diamond etyll. Facilities as TDI Console but with built -in 100 watt Power Am- 
p118er, complete with lid. Or Deposit 211.48 and 18 fortnightly payments 26.74 Carr. £2.60 
(Total 511480) 

R.S.C. COLUMN SPEAKERS IDEAL FOR VOCALISTS 

All types 15 Ohms covered in Rimini, and Vynair AND PUBLIC ADDRESS 

TYPE CI32 30-40 WATTS Fitted two TYPE C8170 70 WATTS. Fitted three 

exceptionally efficient, low feedback howl char- 1p '25 t H high power high flux 
D 

approx. 
*with high power voice rolls. 

satesistic high flux 18' z 8. 20 watt 4'19.95 Bize aDprox. 54" x 14" x 11". Dep. £6.11 & 

speakers. Terms: Dep. 1895 and 8 0 mthly pymts. £5.11 £39.95 
mthly payments £267 (Total £2581) Carr. 65p. (Total £4599) Carr. 85p 

ALL RSC PRICES INCLUDE VAT 
INTEREST CHARGES 
REFUNDED on Credit 

Purchases settled in 3 months 

MINSTREL 8W GUITAR AMP. 
Incorporating Tremolo and 13" x 8" or 10" Speaker. Output 
s watts R.M.S. Continuous. 8 Jack Inputs for Microphone and 
Instrument. Maine Neon Control.: Volume, Tone, Tremolo 

Terms: 
Tremolo Intensity. £19"95 Terme: Depoalt and 8 monthly s/ 

payments £287 (Total 82678) Cart. free 

FAL MAESTRO E AMPLIFIER COMBINED 
LOUDSPEAKER 

For Lead Guitar, MEC, Gram, Radio, Tape (Not for use with Base Instrumente) 
Inc. 3 inputs and 2 vol controls plus Treble & Bass, TREMOLO with associated 
controle. Attractively finished in black with silver -finished fascia. Compact eis,' 
Fitted carrying handle. 
Terme: Deposit 1549 and 8 monthly 
payments 8559 (Total 250 31) £43.74 
Also ROC PHANTOM '50' Rating 50w 149 95 Cart. £1.50 

Carriage fr,' 

FANE 
CRESCENDO 

SPEAKERS 
Full range 
available at. ail 

BRANCHES 

Units listed below 
(a) DISCOMASTER TWIN 
TURNTABLE CONSOLE with 
integral 100W amplifier 
(b) PAIR OF HI -FI HEAD- 

PHONES 
(c) MATCHING DYNAMIC 
MIKE'(attached to h'phone) 

(d) PAIR SO WATT SPEAKERS 
Black Rexine covered 
Cabinets Size approx. 

18 "x18 "x. 8 
(a) (b) (c) 
(d) Carr. 6360 

DEP. £19.95 & 19 fortnightly. 
payments of £7.87 (Total £169.48). 

,age TDI DISCO 
CONSOLE 

Incorporating twin Garrard SP25 
Or BM MPSO type turntables and 
Sonotone or Acos Cartridges with 
diamond styli'. Separate Vol. con- 
trols for each turntable. Also 
MONITORING FACILITIES, plus 
Treble and Ban Controls. Separate 
input for 'mike' with vol. control 
switch. Black Vynide covered 
Cabinet with 
Illustration on le tL E75.80 
Or Dep. 29.00 and 
18 fortnightly pymts. 
£422 (Total 28498) Carr. 91'50 

FANE ULTRAHIGH POWER LOUDSPEAKERS 
111 power ratings are 11.11.8. continuous. 2 YEARS' GUARANTEE 

fiigh flux ceramic magnets. ALL CARRIAGE FREE, 

'POP' 100 'POP' 60 'POP' 50 
18 "IOOWatt 

14,000 gauss 
8/150 

£29.95 
hep: £880 and 6 
in Oily payment. 

1880 (Total 13480) 

15" 60 Watt 
14.000 gauss 
8/150 

£I6.95 
Dap. 12.17 and s 
monthly payments. 
12.17 (Total 119.68) 

FOB BASE GUITAR, ELECT. ORGAN. ETC. 

12" 50 Watt 
13,000 gauss 
ISO £12.95 
Ternis for paire Dep, 
£3.90 & 6 mthly 
pyuns £3.16 Total 
12918 
PAIR SUITABLE 
A7.1. PURPOSES 

FANE POP '55' I PH50 Power Tweeter 
12" 60 watt I.i(w0 150w w-hen used with 
gauss 6.i5á £15.99 rec. Alter provides 25.95 

Improved vocal .nand 

FANE SPEAKERS 'POP' 25/2 12 in. 30 WATT 
Dual Cone 15 l.1 (for uses rf Ar' CREDIT TERME (PAIES 
other than Bass Guitar or ' oNLY, hep. £280 & 0 

mm hly pyunte. £2.80 Electronic Organ). Carr. free Total £21.201 

GROUP EQUIPMENT PACKAGE OFFERS 
P.A.L. PHASE 60 MK. III AMPLIFIER 
PR. FANE POP 26;3 80W L /BPEAHER8 
Terms: Dposit £7.35 and 8 monthly 
payments of 2785 (Total 688.15) 
P.A.L. PHASE 50 MH.III AMPLIFIER 
PR. PANE POP 60 L /SPEAKEES 
Term.: Deposit 62200 and 12 monthl 
payment. of 8420 (Total 178.401 
P.A.L. PHASE 50 AMPLIFIER 
PAIR L12/20 SPHSS (In Cabinets) 
Terms: Deposit 622'00 and 12 mnnttle 
payments 84 20 (Total £7240) 

443.95 l'ACKAGE PRICE 
417.90 rart. 

L81BS £56.95!1'16 

442'95 l'.1CK.4()E PRIOR 
426.90 ary 
169.85 £63.9511.10 
143.96 PACKAGE PRICE 
225 

> £63-95::76 

FAL PHASE 50 Mk. Ill AMPLIFIER SO WATT 
Solid state. 4 Separately controlled Inputs Plue meet er vol. control. 
Ind. Bass and Treble Controls. Protective Circuitry agalnet nation. 
output overloading. Output for Speaker /a 8 to 16 ohms. Blze 17" x 
7" x 74". 200 -250v. A.C. mains. Output 50 watts 
music rating. Or deposit 14,78 C g monthly £43.95 payments 1576. Total 15176. Cart. Free 

REGENT 50X 50 WATT AMP. 
A powerful high quality unit for lead, 
rhythm guitar, vocalists, gram, radio, tape. 
60w Peak O/P rating. Not for Bam Guitar. 
*Two Fane heavy duty high flux 12in. epkre. 
*} Four Jack Inputs and two- Volume 
Controls for Instant um of up to four pick -ups 
or "mikes ". Bacs and Treble controle. 
Send S.A.E. for leaflet. Credit Terme: 
Deposit £798. & 18 fortnightly 
payments of £3 99 (Total 87980). £69.95 

Cart. 22 50 
REGENT SOB for Bass Guitar and 
general purposes. Or Dep. 69.18 1 
18 fortnightly payments £459. £79.95 (Total 69180 ). Cart. £250 

HIGH QUALITY LOUDSPEAKER UNITS 
ALL TWO TONE REXINE AND VYNAIR FINISH 
L125 50 WATT Fitted pair of l2" 50 

£43.00 watt high flux speakers for conservative 
rating. Impedance 8 -15 ohms. Carr. LI 50 
Or *malt 1511 and 8 monthly payts. of 65 -11. Total 645.90 
L12 /260 12" 25 WATT 13,000 L1ß /1010 -16 Watt Veneered 
line. 15 ohms Terme for Pairs. cabinet 12" unit 8-15 ohm. E7.95 
D" £áe9 £ 12.95 Car 65p. Terms for Pairs. Dep. £2 05 & 
(Total 60988) Carr. 55p. 8 mthly pymts £8.05 (Total 11845). 

GP30 AMPLIFIER 
For Guitar, Vocal or 
Instrumental Group 
A 4 Input, 2 vol. control RI -F1 
30 watt unit with Separate Base 
and Treble control.. Current 
valve.. Peak output rating. 
Strong Amine covered cabinet with 

handles. Attractive black /.fiver P.V.C. fascia. Neon Indicator. 
For 200.280v. A.C. mains For 3 or 15 ohm 
beakers. Bend S.A.E. for leaflet. 
Terms: Deposit £5.58 and 8 £29.95 monthly payments of £3.58 
(Total £34.22). Carr' 75p 

COMPLETE200.95 
PULSAR bUIJ 

'SOUND TO LITE' SYSTEM 
Terms: Delnnit £11 '44 nad Ix fortnightly 
payments £674. 
(Total Credit Price £11480). Super SL Unit. 
1000 watt per channel. Manual override but tmne, 
2 epotbanks with 6 bulbs (3 cep. colours) 5 yd 
and 10 yd lea.ls, fitted plugs. Units sold cep. 

DISCO LIGHTING ATI EN 

NEW BRANCHES AT 

BOLTON, COVENTRY 

DONCASTER, PRESTON 

and STOCKPORT 

R.S.C. BRANCHES OPERATE A 5 -DAY WEEK 
OPEN ALL DAY SATURDAY 

B RADFORD 10 North Parade (Closed Wed.). Tel. 25340 
B OLTON 23 Deansuete. (Closed Wed.). Tel. 33512 
B IRMINGHAM 30/31 Great Western Arcade. 

Tel. 021 -236 1279 (Closed Wed.). 
COVENTRY 17 Shelton Square, The Precinct. 

Tel. 25983 
DERBY 97 St. Peter's Street. (Closed Wed.). Tel. 41361 
DARLINGTON 19 Northgete (Closed Wed.). 

Tel. 88043 

FAL DISCO PRE -AMPLIFIER T /Table mixing Inputs. 
Headphone Monitoring. 

Mk. Jack & Tape Inputs. Independent Vol. Control Std. 8 D .50 
200-250v A.C. Maine operation eTi Y 

TITAN 18" 100W SPEAKERS 
ahme (List 133, £25.95 

Carr. 759 

=:: Barclaycard MAIL ORDERS t EXPORT EMQDIRIE6 To:- 
and Access AUDIO HOUSE. HEMCORNER LANE. LEEDS. 11. 

accepted Tel: Purim, (09736) 77631. 
MAIL ORDER MUST NOT BE SENT TO SHOPS 

All items subject to availability. TERMS C.W.O. or C.O.D. No C.O.D. under SI. 

Prices correct at 14.10.74 E. at O.E. POSTAGE 40p PER ORDER OR AS QUOTED. 
TRADE SUPPLIED. 

HI -FI CENTRES LTD. S.A.E. PLEASE WITH ENQUIRIES. 

DONCASTER 3 Quensgate, Waterdale Centre. MANCHESTER AA Oldham Street (Closed Wed.). 
EDINBURGH (Closed Thurs). Tel. 63089 MIDDLESBROUGH Tel. 236 2773 

101 Lothian Rd. (Closed Wad.). Tel. 229 9501 106 Newport Road (Closed Wed.). Tel. 47096 

GLASGOW 326 Argyle St. (Closed Tues.). NEWCASTLE UPON (NE 24 Wed.). e ShpÑ Tel. 248 4158 Centre 2 
HULL 7 Whitelriargate (Closed Thurs.). Tel. 20505 NOTTINGHAM 19/19A Market Street 
LEICESTER 32 High Street (Closed Thurs.).Tel. 56420 PRESTON Ra Welk, St. 

(Closed 
s.) 

Tel. 
.. 41079 

LEEDS 5 -7 County (Mecca) Arcade, Briggate 41 

(Closed Wed.). Tel. 28252 SHEFFIELD 13 Exchange Street (Castle Mkt. Bids.) 
LIVERPOOL 73 Dale St. (Closed Wed.). Tel. 2363573 STOCKPORT (Closed Thurs.). Te1.20716 

LONDON 238 Edgware Road, W.2. (Closed 
. 723 SUNIDERLAND 5 Marrket Sq (Closed (Closed Tel Tel. 70573 
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PARTRIDGE UNWRAP THEIR 
SUPER PACKAGE 

COMPLETECOMIMUNICATION STATION F BOATING METC.AMPING 

THE TREND LEADER, TRIO'S LATEST QR666 SOLID STATE GEN. COVERAGE RECEIVER £13962 del. FREE (our risk), with 
FREE MATCHING HEADPHONES -OR- COMPLETE STATION. On the air in seconds from ANY LOCATION -DEL. FREE 
(our risk) £1558. 
THE SUPER PARTRIDGE PACKAGE comprises- 

QR666 Receiver, 170 kHz -30 MHz, ALL BANDS, ALL MODES, AM, SSB, CW (opt. FM) for Mains, Batteries, DC ext. supply. 
A TRULY BEAUTIFUL RECEIVER- EXTENDED BANDSPREAD -NO THERMAL DRIFT -MECH. AND CERAMIC FILTER - 
DUAL GATE MOSFETS. SINGLE AND DOUBLE CONVERSION -AND SO SIMPLE AND PLEASANT TO OPERATE. 
FREE MATCHING HEADPHONES, lightweight, comfortable, hygienic. 
World Record ALL BAND patented VFA aerial in beautiful gold stove enamel, hammer finish (7ft. 6in. long). 
Made to match, the QR666, the JOYMATCH 111B A.T.U. (also gold stove enamel). 
All necessary cables. THE COMPLETE RADIO STATION FOR ANY LOCATION. 

JOYSTICK VFA + JOY MATCH 11113 (SYSTEM "A ") for modern communications receivers £2958 del. 
JOYSTICK VFA + JOY MATCH LO-Z500, with RF meter, transmitting 500w. PEP (SYSTEM "H ") £36.27 
JOYSTICK VFA -+- JOY MATCH LO -Z500X With no RF meter, transmitting 500w. PEP (SYSTEM "J ") 

£3359 de?. 
JOYMATCH tuned AERIAL SYSTEM for ANY MW and SW communications or Solid State receiver £5 87 del. 
JOYMATCH Artificial Earth for MW and SW, as used on North Sea Oil Rigs 
Communications HEADPHONES, 8 ohm. Suitable most modern comm. receivers 
VALVES: Complete replacement set for 9R59DS and 9R59DE .. 
AERIAL WIRE, heavy duty 16 SWG enamelled aluminium. Per 10 metres 

Send 45p stamp for complete details of PARTRIDGE PRODUCTS AND TRIO QR666. 

BOX 5 

RQTQ/DG 
6470N05rq/RS WENT EdGIlJYO. 

LEfTRO/fl/f 

.. £5.87 del. 
.. £3.39 
.. £475 
.. £059 

G3CED - G3VFA 
FOR EXPERT ADVICE AND INFORMATION 
Telephone: 0843 62535 or 62839 
evenings and weekends 

G, 

BARCLAYCARD 
..moo,.,.. 

Atil 
Huy : with Awes 

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. 

760 

IM NMB11.1.=MR. MI MI NI OM1.s1=MN=s1MN MO EN UM MI OR MI NI 1 
Brochure, without obligation to: 

BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept., 
P.O. Box 156, Jersey, Channel Islands. 

NAME 
ADDRESS 

1 

1 
1 

W.B. 124 1 
BI ock caps please, - MENIIM IIMINI --- --------- 8-------- - - - - -r 
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t 

to nv. grants stock. tDn w toady Inv. Hoing all the c mpor.nt. under on roof will now 
rung.nte. you .peedleo choose Pn the counter. end In mall 

problems 
It.. We nevpo then C. T. ELECTRONICS 

Now oP. new much sine will enable 

n0 oo cow pon.nt to chooee Hom. you ere nevl gelling your 
The 

men 
loop. 

Chiswick 
P from m. to rouge till p.m ionnay m Saturday. T11e nearest corn 

In loin m9 P.N. aria m. ere no paanp reaieuon. 

NOW AT 267 & 270 ACTON LANE, LONDON W4 5DG 

AC107 35p 
AC125 250 
AC128 25P 
AC127 27p 
AC126 200 
AC176 27P 
ACY17 210 
ACY18 NO 
ACY79 30p 
ACY20 2Sp 
ACY39 SSp 
ACY21 app 
A0140 SOp 
ÁD749 050 
AD781 
ÁD762 100 
ÁF114 259 
AF115 25P 
AF118 250 
ÁF117 2Sp 
AF118 OOP 
AF172 30p 
ASY26 30p 
ASZ21 NP 
BA102 330 
13ÁI12 Np 
BA114 Up 
BÁ15 150 
BC107 14p 

BC109 150 

131717 12 0 
13C146 120 
BC149 12p 
131153 150 
131157 14P 

i 150 
SC159 1p 
BC169C 14p 
BC182 140 
BCie. 140 
BC164 140 
BC212 14p 
BC213 14p 
BC214 110 
BC238 120 
131239 120 

BCY30 40p 
131131 55p 
BCY32 05p 
BCY33 45p 
BCY34 00p 
BCY38 000 
131139 E. 00 
BCV55 ETU 
BCy70 22 
BCY71 22p 
BCY72 2Sp 
BD121 75p 
80123 ?Sp 
00121 Itlp 
80131 750 
BD132 750 

BD153 759 
BD156 75p 
BDY71 [7/0 
BOY77 [110 
BOV19 6105 
BF152 20p 
BF194 14p 
BF195 15p 
BFX29 30p 
BFX84 30p 

13FX115 36p 
BF %N lop 
BFXN 300 
BFY10 3Sp 
BFYN NP 
BFY50 250 
BFY51 250 
BFY52 2Sp 
BFY53 2Sp 

BFY90 lip 
BSw63 up 
BSW68 00p 
85Y98Á 12p 
C111 Sp 
0126 /0p 
BY700 1p 
8112s 20p 
131127 20p 
BV184 0Sp 
IS100 15p 
15103 Np 

SEMICONDUCTORS 
MJ340 55p 
MJ461 I5p 
MJ2801 2125 
MJ2901 62.20 
MJE340 50p 
MJE370 75p 
MJE371 Op 
MJE520 650 
MJE29S5[7.05 
MJE305 ISp 
MM1613 43p 
MM1712 Opp 
MPF102 45p 

(2145457) 35p 
MPF104 
(215458) 35p 
MPF105 
(2054591 400 
MPSA06 750 
MPSA16 30p 
MPSA58 35p 
MPSUO6 759 
MPSU56 70p 
NKT735 35p 
NKT222 259 
011404 1 SD 

000 
NKT773 30p 
011774 25p 

OÁ10 200 
0A47 10p 
OÁ70 12p 
0Á79 lop 
0Á61 top 
OW top 
0A91 lop 
0A200 10p 

0A210 
100 

OÁ210 35p 
0Á211 36p 
OC16 90p 
OC19 150 
0C22 55p 
OC26 65p 
OC36 650 
OC30 607 

0C36 85p 
0C42 40p 
OC4 20P 
0C45 20p 
0070 lip 
OC71 17p 

0072 20p 
0075 250 
0076 25p 
0077 400 
0031 259 
0083 25p 
0084 250 
OC139 30p 
OC140 30p 
OC170 2Sp 
OC1n 30p 
00200 541p 

0C201 Up 
OC202 75p 
TIP29A lop 
TIP30A Up 
TIP31A 02p 
TIP32A 740 
TIP33A 61.01 
TIP34A 2755 
TIP35A 6731 
7I1136Á [2115 
TIP41A 71p 
TIP42A SOp 

TIP3OB N p 
TIP3113 
TIP3213 82p 
TIP3313 61.12 
TIP34B 61 AI 
TIP35B 62.E1 
TIP38B [781 
11P410 11p 
TIP /28 Sip 
TIP29C 71p 
TIP30C ?Sp 
TIP31C 110 
TIP32C 61.05 
TIP33C 21.30 
TIP31B t1 EN 
TIP35C 23.20 
TIP38C 14.10 

TIP41C 15p 
TIP42C [110 
TIS60 I0v 
Z1)(107 15p 
ZTX300 1Sp 
21X500 10p 
ZTX501 200 
ZTX504 N 
ZTX531 300 
ZTXS50 25p 
1659 SP 
N914 80 
N916 Op 
01001 Sp 
14002 OP 
14003 941 

14004 7011 

14005 120 
04006 1Sp 
N4003 180 
N4101 70 
21696 2Sp 
214697 29p 
21896 250 
21706 120 
211708A 130 
20906 1 SP 
20930 200 
211132 2Sp 
211302 100 

201301 2 
P 

5P 
211305 250 
201306 250 
211307 2Sp 
2141308 250 
211309 2Sp 
211613 200 
201711 25p 
212147 70p 
2142160 UP 
212217 210 
2N2219 23p 
202219 270 
202222 20p 
2N2222A 21p 
202398 70p 
212646 Np 

202846 MSC 
202904 250 
202905 25p 
2142098 25p 
202967 260 
202928 12p 
203053 Alp 

203055 
Up 

2N3232 7$ 
2N3525 Up 
203702 114 
203703 12p 
213704 7th 
213105 1 

203708 1p 
213707 120 
203708 
213709 12p 
213771 6270 
2N3772 6275 
203773 [205 
213019 3Sp 
2N3820 550 
213666 65p 
203904 220 
2N3905 25P 
214 O56 130 
204059 12p 
204060 120 
201061 1211 

204128 17p 
214288 15p 
204287 15P 
214288 15p 
214289 15p 
204290 15P 
214444 [1 10 
2144871 35p 
2144920 o0P 
215191 21p 
215194 £1.10 
40360 50p 
40361 sop 
40362 550 

S.C.A. 
CRS7 /O5 40p 
CRS1 /10 Np 
CRS1/20 Up 
CRS1 /10 65p 
CRS1 /60 Np 
CRS3/10 620 
CR$3/20 ..... 620 
CRS3/40 Np 
CRS7 /400 01.00 
CRS16 /100 Up 
CRS16 /200 lop 
CRS16 /600 11.60 
01068 45p 
,,7060 1109 

40669 Np 
TIC44 35p 
214444 [7 - 00 
BT10/5004 R 90p 

TXL228B 8A 400V 95p 
SC400 t1 40 
11140E 61.65 
SC45D £1.70 
SC /SE [2 10 
SCSOD 62.12 
SCSOE 62.70 
DIAC 2 

:.SPECIAL 0 e o 

MINIATURE MAINS TRANSFORMER - 
Sae 3o 30 xC. 1 

nV. 100M 
F C053r11m 

inch.... 

Prier t -OM- i00-111p Onim . +.000-50P 
10.000- 40p. 

a CORE PVC INSULATED MAINS CA,,eP. 
open M.N50 O 'IO Pmm. Pace 
d.N. 1000. -I3s. 10.000m -n3a. 
0.1/wN. NV M1LAR FILM CAPACITOR 
Size 110 - 0 3. ín 0 6.. P C Mount 
Price 

A.G. 
0-Ip e 1000 70 ee 

MK 
non. twin ow i size Ppro.e 2f 14 

li 
Sap ea. 
30 unmarked OCM ennimor et -0o 
25 UNMARKED 250MW Zonation. ]V 
7-V. 2V. ] 5. 9 IV. 1ov Meaun0 end 
r 1st/ [1 vo 

Plane state voup. required 
500E Diode 0A47 qulvalne nor 

RMER: DOUGLAS PR. 0 115 

200 220. 240 SEC 25-0- 25.0 -6V. 2fÁ [1 s0 

' 110'11 
RISER 

PRA O. í15, -60. 205 225. 215. SEC 35 -0.35 
1 2A $4.10 - 

M PROFESS CERAMIC UHF 
TRIMMERS [PROFESSIONAL) 'P 092 0 e -z :zp 

90s 0 1-x 20 } Pries 1011 e 
99 0.5 -1.30 

PUONTITY DISCOUNTS PLEASE TELE- 
PHONE 
1000pF Fodtnrouyy 6s ea. 
Miniature tubular P.0 trimmers 

35 -13pF 
8 -30pF lop ee. 
411 ./o Verify 7000 relay flop 

103 VOLTAGE REGULATORS 
L005 5V 1550mA 
L036 112V 500mA 
L037 15V 450mA El n 

LINEAR I.C.. 
LM309K 5V. 1A. Volt- 

age Rep. 6.2- 10 
LM 723C a í50mÁ 

Voltage Rep [1.OS 
MFC4000250mW Audio Np 
TBA6005Watt Audio [1.50 
709C Op Amp 0.1 L / 

T099 
MIDGE RECTIFIERS 
W02 lA 200V Up 
BY164 1.4A 200V S7 P 
MDA95Y/2 

6A 100V NP 

741C Op Amp 8/14 
D.I L. /TON 

748C Op Amp D.IL. 
550 

D 150 
747C Dual Op C. [1.25 
ZN111 gfdb I.C C1.2S 
TAD100 Rader I C. 

inc. Filter .. ... t1 N 
CÁ301/ 6155 
CA3018 31.00 

- 

C1 20 

CA3036 C1 00 
CA3048 95p 

CA3048 02 35 

CA3075 . 31.60 
CA30900 (4.85 
MC1303L 32.20 
SN780236W Audi01 C 

with Circuit 01.75 

ZENER DIODES 
Series 400mW 

3.3V -33V. 5% 11p 
1.5W range 250 
10W range 450 

L.E.D. 
TIL209 . 1180 

HP5082 by 
MA2062R 25P 

L.D.R. 
081912 800 
NE55 Timer .... Np VlROEOABD 

001 0 15 

2i 5f no 350 33.31 asp 300 
35 - 5 NM 41p 
17 . 21 [1.05 rep 
17 33 21.43 [I' 12 
17 5 [t0/ - 
PIN INS. TOOL 72p Tap 

100 PINS ER 
330pp 

mó 
too PINS OS Sop 30p 
500 PINS SS [1 30 [1 20 
500 PINS OS 01.20 [l'21) 
Prices COnecl June 12 

METAL EOXEf 
ALUMINIUM BOXES IDEAL FOR VEROSOARD WITH SAS! 
AND P.K. SCREWS 
AB7 2f" Long 5i" Wite t High lop 
ABB 1 I+ NP 
ASI 21 li Np 

ABIO 4 
Si W 

ABt2 l" 2'- r. 1411 

1 
ÁB13 fi z Too 
ÁB14 ]' 5- 

[1.011 A1315 9 3 3' 
ABM to )' 3' [1 'H 
ÁB1] 10" 4f J' :1 '.22 

[ISO ASIA 12' 3" 31 
ÁB19 2" e" 3" tl AO 
ALUMINIUM PDXES 

ETC.. 
WITH NO 

SLIDER 
TOP -IDEAL 

FOR PRE -AMPS. ETC.. USING SLIDER CONTROLS 
Á820 High 01 front 6f" at back £300 

2 High at feel 6 Slope to font 
wan P K Screws 

AE122 A. neon but lO long [í'2o 
ÁB22 As .Dow but 12 loop 02'10 

DIGITAL INTEGRAL 
S07400 20p 
SN7401 200 
517402 2011 

517403 200 
SN7404 200 
SN7406 30p 
SN7 /08 30p 
507407 20p 
110740 200 
SN7410 
507110 200 
507411 23p 
5N7ä2 4211 

SN7413 300 
SN7416 30p 
507117 300 
SN7420 20p 
507422 4ap 
507123 Up 
SN7425 gap 
SN7427 42p 

QUANTITY DISCOUNTS 

507428 50p 
SN7430 20p 
SN7432 1211 

SN7433 70p 
507437 1130 

507440 OSp 
SN7440 Np 
$N7441Á0 75p 
507112 730 
SN7443 62.00 
507115 [200 
SN7448 [275 
507447 21.75 
SN7440 67.75 
SN7450 lop 
507451 2p 
SN7453 180 
SN7454 20p 
507160 200 
SN7470 3p 
SN7472 780 

-12. 10%. 

CIRCUITS 
507473 400 
SN7474 40p 
507175 350 
507476 45p 
SN7IN 140 
517482 6723 
517483 000 
517483 21 00 
507181 041 
5N7450 75p 
507190 75p 
SN7491ÁN 3140 
$07492 730 
5N7493 730 
SN7494 Up 
SN7495 Up 
SN74N El 110 
SN7497 61125 
$071100 12 50 
SN74104 [1.45 
SN74105 1145 
25- 15%. 100 

$147 107 Sop 
SN7 110 00p 
SN7 118 11.00 
5071119 El .90 
SN7 121 11511 

SN7 122 62.71 
SN7 141 [1.00 
SN7 141 [7SO 
SN71150 [3.35 
SN7 150 [1.10 
511 153 61.30 
5074153 [1 15 
SN74154 22'00 
SN7 155 [1 58 
SN7 114 [1 55 
SN7 157 [t 00 
SN7 /160 [2 /0 
SN7 181 [2.60 
SN7 182 [3 40 
SN7 763 [3 40 

SN7 184 [2 75 
SN74165 34.00 
20%. 

$074187 24.00 
5174167 [5.25 
SN74170 24.10 
5074174 22.00 
5174175 61.35 
5174177 11.60 
SN74180 61. N 
SN741N [7.00 
SN7 4101 62.00 
5174184 [2.00 
5174161 [2.45 
5N74185Á 2240 
SN74190 El 95 
507/191 21.95 
SN74192 [2.00 
SN74193 [2.00 
5071194 22 50 
SN74195 21.85 
51414196 21.50 
9074197 21.50 
SN74198 64.10 
SN74190 61 60 

NEW 

tent., t 
SEAMS 

USH Bend 6269 en nom C 
number. 1 2021 -20c 

Din. 
Pul 

2 THTnyapanesrtc Dip. Put. 
3. DTVS Japanese Trenaaor Chan.- 

OVT 
Diode. 

mil. 115 23D number 
1. OVT D1ods. GmDerleen TaOln. 
5 Band 1. Transistor Character-MOM. B.01 

EuroOaan numbers AC. F. BC. BF. ac 
6 TVT Transistor Equinlent Table. 

All Boole enn,OP pin connctlone end 
ml eonl epero ook. 

PRICE. [1 10 per Dook. G per fi non Inc 

V41 VU METER tl N 
The V41 is calbreted -20 -o - 3 and o -t DO% making n' 

Mete for use as recording level mater or as power 
olpvi indluter. 

n.ltl 130 A. resletenu: 900 onto 
O l41 w 29mm m.nalene: + x 

ALSO STOCKED 
Elec-rolYtic Guelton Muller -. Spray u. Lorlln etc. 
Rolye.t.r. Polystyrene. Sliver M. 

carbon. 
o.. NO 

Reason 1.-t OW. Pmaimomsren. croon. win rune. 
Press Rapp.... nii mennis Ann. Soldering 
....ache. rotary .lie -orate. sic cb1. vernal.. 

V.A.T. 
Union olh.owlu meted all prices are 
EXCLUSIVE Of V A T Pí.0 add 1% 
to Orders Carriage loto under 
[5 - 29a Over [5 Poa1 free 

AUDIO ACCESSORY SHOP, 17 TURNHAM GREEN TERRACE, CHISWICK, W.4 
MICROPHONES TWEETERS CASSETTES 

PRICES INC VAT PRICES INC VAT PRICES INC VAT 
CTS Cone Tweeter Freq 3000 -1500013 Cross- Coo COT Clo0 

CM10 Crystal Lapel Microphone with Lead and over Iraq 3000112 Imp 8 ohm. Sultble for BASF LH SSp [1.21 [1. PS 
Plug . . . Nil systems up to 10 watts RMS LI S MEMOREX 

CM20 General purpose Crystal Microphone . 61.20 CT10/8 Pressure Unit Type Tweeter Fnq MROX20.ide 99p 61.32 67.70 
CM73 Crystal Stick Microphone with Switch 1500 -16000112 Crossover inn 30001: CRO %2 67.47 67117 

Lead and Plug .. [2.20 Imp 8 ohms Suitable for systems up to 20 PHILIPS 115p £7.19 [1.73 
COW Omni Directional Gpacit0r Microphone watts RMS t2SI OE( Discounts 12 -10% 24 -15 %. 36 -20 %. 60-25% 

with built -in Preamplifier. Cable and Wind- CTlO /16 As above but 16 ohms 62S0 SPEAKER CLOTH 
shleM . .. 614.00 DT33 Dome Tweeter Freq 2000- 16000f1 Cross- Available in Black or Green: Appro. width 54in 

CON Cardioid Capacitor Microphone u abOn. over 110g 3000H2 Imp S ohm. Suitable for [7.75 yd. 
both types with Switch. both 600 ohm. EIS. 00 systems up t0 40 watts L710 HEADPHONES 

DD1 Cassette Dynamic Microphone with Plugs FF27 Dome Tweeter. Freq. 2000- 20000Hz Cross- Type H -202 Features MOnoi.t.reo .witch. Volume 
for signal and stop /start. 200 ohm... [2 20 over fnq 3000Hz Imp a ohms Suitable for controls on each Channel Freq reeaOn.e 20- 20.000H/ 

DD5 Electret Paging Microphone. on MOM stand systems up to 30 watt RMS 6A N impedance 4-18 ohms 14 -N. 
with gooeeuek and switch. 600 ohm... 314'00 FF28 Horn Tweeter Freq 3000- 200000o Cross- TEAK SPEAKER CABINETS 

OD6 1303fbr Microphone with Windshield. over Freq 3000H2 Imp I ohms Suitable for For 8 - 5in Speaker Size 9; 13; 54 [3 50 

Lsvalier Cord. 6 metres Cable. 600 ohms/ system. up t0 20 watts RMS [S 20 Sin - Tweeter 7f 111 5; [5.00 
501í1 . Ill 20 0115 Horn Tweeter Freq 2000- 18000Hn Cron- » Bin 10} 17 6 [5.75 

OM18HL Dual Impedance Dynamic Microphone our Iraq 3000312 Imp. 16 ohms. Suitable for 13 - 8in Tweeter 12 - 181 81 Cl 50 

with desk stand. 800 ohme'SObi1 .610.50 systems up to 30 watt RMS [4 00 1210. Tweeter 154 n IS. 80 [/ 00 

DM73 Omni Directional Dynamic Microphone HT21 Horn Tweeter Freq 2500- 20000H, Cross- VALVE AMPLIFIERS 
with des. .tend. 6 metres Cable and Plug. over fr.q 300012 Imp 8 ohms Suitable for 
50k11 37000 systems up to 40 watts RMS . C6 20 

PRICES INC VAT 

Duel Remote Dynamic Microphone. Cassette MHTIO Horn Tweeter Freq 2000- 18000Hz 
ROD5. unit smut. for most Tr Si.DI.Co uses 

type with Plugs 200 ohms El-SO Crossover Iraq 3000H3 Imp 8 ohm. Suit- 15 wan 4 i 
Outs. Vol. Toot. Bass Controls [12 sc 

DM62 Remote Gazette Cardipid Microphone able for systems up to 30 waits RMS 64-Ií 
Inputs. Vol. Treble. Bess Controls [21 so 

with Plugs 200 ohms 6240 
50 Will 4 Input. Vol. Treble. Bass Controls [30 25 

DM94 Omni Directional Dynamic Microphone 
with Slide on Wind.hI.Id and Switch 50kI1 [0.50 150 watt 1 input with separate vol wntrole 

DM614 Pencil Type Dynamic Microphone with plus master vol . treble. balm [1590 

Cable LAValer Cord and Bass 50kñ [7.20 CROSSOVERS 500 wan 4 inputs each with depen0ent vol. 

PROMS Luang, Camphor Microphone with Tie PRICES INC VAT treble and bass COMMIS piss overall molar 

Clip 5.8 mares Cable 800 ohms [16 00 CN23 2 Way Crossover Network Imp 3 ohms vol. control [121 SC 

PROM10 Omni Directional Capacitor Micro- Croupy*, 3000H2 Suttable up to 15 wane MICROPHONE MIXERS 
Phone with 6 metres Cable 600 ohm. 030 00 

FF5 3 Way Crossover Network Ito 
L170 PRICES INC. VAT 

PROM20 Uni- Direction Capacitor Microphone p S ohm. FF1 4 Channel Mop Mixer and Preamplifier 
with 6 mares Cable 600 ohms 132 00 Crossover true 1000 and 5000Hz Suitable with individual aide controls Battery 

PROM25 Capacitor Boom Arm Microphone with up to 25 wane RMS 13-30 Operated 1211-IO 
Arm. two Windshields. Cable 600 Ohms 134.60 FF30 3 Way Crossover Network Imp 8 ohms FF10 7 Channel Stereo Mi+ar and Preamplifier 

UD50HL Cerdiokl Dual Impedance Microphone Crossover true 1000 and 5000Hz Suitable with ndividual slide controls Battery 
with Switch. 6 mare. Cable Sod Plug 600 up 10 25 watts RMS ì.9.28 epornted 134.00 
ohms /6040 612.00 SN75 2 Way Crossover Network Imp 8 ohms FF11 Slew Frequency Controller and Pre - 

200C Slim Line Crystal Microphòne with Switch. Crossover 300012 Suitable for systems up amplifier, une five slide control Battery 
Cable and Connector 67110 to 15 watts RMS 1.4 60 operated [34 00 

All mail order and enquiries to 270 Acton Lane Tel. 01 -994 6275 

761 



EXPERIMENTER PRINTED 
CIRCUIT KIT BUILD 60 
INTERESTING PROJECTS 
CONTENTS: (1) 2 Copper Laminate Boards dim. 
x 21in. (2) 1 Board for Matchbox Radio. (3) I 

Board for Wristwatch Radio. etc. (4) Resist. 
tab) Resist Solvent. (6) Etclant. (7) Cleanser, 
Degreaser. (8) 16 -page Booklet Printed Circuit 
for Amateurs. (9) 2 Miniature Radio Male SW/ 
MW /LW. Also free with each kit. (10) Essential 
Design Data Circuits, Chassie Plane, etc. for 60 
TRANSISTORISED PROJECTS. Circuits to 
snit evervone'. rrgnirement . Price El. and paid. 

RECORD PLAYBACK HEADS 
(TRU VO X) 
Individual prices of these are: 
2 track record playback heads 60p each. 
4 track record playback heads 72p each. 
Crane heads are aleo available separately: 
2 track Up; 4 track Up. 
HV metal mounting shields gip each. 
2 track -heads already fixed ,m hears noun... dog 
i,lste with shied El U. 

ELECTRIC MOTORS 
powerful batter, motors as 11.,11 in racing rare 

and power model,. Output and types vary to 
make them suitable for hundred. of different 
projects- tools, toy., model.. etc. All brand new. 
reversible and for II to 12v. Bats., wiring dia- 
gram. included. Poet and VAT 30p. 

FREE Details of how to make 
ndniat are power station. 

E SR TAPE DECK 
TWIN CHANNEL 
Mounted on a wooden plinth with amplifier. Not 
new, but unused. Originally intended for schools 
teaching system. The tape deck is perfectly stan- 
dard and has the usual record, playback and faut 
rewind controle. Limited gusto Sy - only 28.60 plus 
el pat and Insurance. 

BATTERY SWITCH 
Famous Atlas in metal cane with 
meter, output leads terminated 
by crocodile clips. For 6 or 12, 
charging simply by changing 
Ping on front panel. Ready built. 
new and still in maker's original 
packing. Two models: 11 amp 
11.99 and 3 -4 amp 2296. Please 
add 40p postage for one and 75p postage fr two. 

TIME SWITCH 
Smith's mains driven clock with 
15 amp switch, also note. 
showing how you can wake up 
with music playing, kettle 
boiling or come home to a warm 
house, warn off burglars, keep 
pet warm, halve your heating 
bills, etc 21.96. 

RELAY BARGAIN 
Type 600 relay, 2 changeover owe open and one 
closed contact. Twin 500 ohm coils make this 
suitable for cloning off DC 6v. DC 12v. DC 24v 
or AC ,mine using resistor and rectifier. 339 each. 
Resistor and rectifier Sip extra. 
B ATTERY ELIMINATORS 
Kit of parts comprising mains transformer, recti- 
fier and necessary smoothing component with 
instructions, showing how to make rap for 6v, 9v 
or 12v types. 

Radio from mesh.. 9140 
Cassette from mains 9160 
Cassette or radio from .-.,r ldatolim,b 9210 

AMPLIFIER PANELS 

Very nice looking, polished black preseplun with 
axing holm. 8 phono socket and changeover elide 
switch and is printed as sketch. Price iv 300. 

RADIO STETHOSCOPE 
Rosiest way to fault find- 
traces signal from aerial to 
speaker--when signal stops 
you've found the fault. Use 
it on Ratio, TV, amplifier, 
anything -complete kit com- 

prin. two special 
transistor and all 
part including 
probe tube 1 

crystal earpiece. 2220 -twin stethoset instead of 
earpiece 83p extra-lest and ins. 20p. 
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CENTRIFUGAL BLOWER 
Miniature mains driven blower centrifugal type blower 
unit by Wood.. Powerful but specially built for quick 
running- driven by cushioned induction motor with 
specially built low noise bearings. Overall size 41' x 41' 
x 4'. When mounted by flange, air is blown into the 
equipment but M suck air out, mount tt from centre 
acing chimp. Ideal for cooling electrical equipment or 
fitting into a cooker hood, film drying cabinet or for 
removing flux ennoke when soldering, etc. rte. A real 
bargain at 1216. 

TANGENTIAL HEATER UNIT 
This heater unit is the very latest type, most 
efficient, and quiet running. Is art fitted in Hoover 
and blower haters. Comprises motor, impeller, 
2kW. element allowing switching 1. 2kW. and with 
thermal safety cut -out. Can be fitted Into any metal 
line rase or cabinet. Only needs control switch, íi-76. 
Don't mite this Control Switch, 44p. P. a P. 40p. 

MULLARD UNILEX STEREO SYSTEM 
There is no doubt that it is a good 
system. we believe that for the money 
it is without comper son. We demon- 
strate gladly at our Tamworth Road 
depot. Prices of the individual itemo 
for this: - 
1 Unilex Amplifier Ref. EP.9000 2160 
i Unites Pre-Amp Ref. EP.9001 2180 
1 Unilex Power Unit Ref. EP.900'2 8230 

1 Control panel kit with spun aluminium laced 
knob 2830. Or the complete outfit -21130 p,s'. Pahl. 
Pair of 15 ohm speakers made by E.M.I. are also available if retuired, U-30 
the pair. No extra pontage if ordered with the above, otherwise add 25p. 

SHORTWAVE CRYSTAL SET 
Although this sees no battery it gives really amazing 
result. You will receive an amazing aeeortment of 
stations over the 19.25.31.39 metre bands -Kit contains 
chassis front panel and all the part. 21111-crystal ear- 
phone Up. 

THIS MONTHS SNIPS 
AM /FM TUNER 
Unit nude by the American GEC company. ti transistor, all -wired 
ready to work. Complet with tuner condenser, neat oo!y scale and 
pointer. Tunes AM range 540 to 1620- KHz, FM range 88 to 108 MHz 
Switch. for on-off and AFC. Output for MXP or direct. Special snip 
price 26 plus 30p poet. Three or more pst free. 

7 WATT STEREO AMPLIFER 
Agaht by the American GEC company. This has exceptionally goal 
tone quality. Is complet with pre-amp and treble base. volume ami 
balance controls. Also ham mains smoothing circuit and rectifiers so 
requires only naine transformer. Output for 15 ohm speakers. Inputs 
for tuner pick -up, mike, etc. 
Special snip price le pins 30p post. Three or more pont free. 

DIGITAL DISPLAY UNIT DIGIVISOR' 
,t precision instrument consisting basically of a 12 volt lamp focused 
by a lens system to shine through a numbered scale onto a ground 
glass front screen, the mmnber being selected by applying a different 
voltage of the coil. Overall slur approx. 21" x 11' x 4)'. Price 2350 

TAPE DECK 
I with metal came ith arrying handle, heavy fly 
wheel and capstan drive. Tape .peed 31. Maim. 
operated on metal platform with tape bead and 
guide. Not new but guaranteed perfect. Price 2195 
pine el point and Insurance. 

HORSTMANN 24 -HOUR TIME SWITC 
With 6 position programmer. When fitted to hot water 
systems this could programme as follows: - 

Programme Hot Water Central Heating 
o Off Off 
1 Twice Daily Off 
2 All Day Off 
3 Twice Daily Twice Daily 
4 All Day All Day 
5 Continuously Continuously 

Suitable, of course, to programme other than central heating 
and hot water, for instance, programme upstairs and down- 
stairs electric heating or heating and cooling or taped mneic 

and mho. In tact there is no limit to the versatility of this Programmer. Mains 
operated. Size Sin. x 31n. x 2in. deep. Price 23.86 as Illustrated but lees case. 

AUTOMATIC EMERGENCY 
LIGHTING 
Power cut days will soot be upon us. Our Ample 
kit makes any light a fail -safe light. Kit containing 
relay and rectifiers and data, only 66p each. 10 
or more 609 each. Suitable rase 40p extra 

PORTABLE CABINET OFFER 
A nicely made portable 
cabinet, soft padded black 
finish Intended for portable 
stereo system. Dimension 
ere sketch. With motor 
bead cut out for ()seemed 
SP 25. This was obviously 
a very costly cabinet 
originally made for a 
de-Inge record player. 
Offered at 41146 plis El 
carriage free if bought with the Garrard o, 11811 

record decke. 

LIGHT DIMMER KIT 
For dimming up to 250w without heat rink o 
750w with heat sink. This comprisn, gnadrac. 
variable control potentiometer, condenser. resis- 
tors, tag strip for mounting and data. Price 21.60. 

MACLAREN THERMOSTAT 
Make and break 20A ac. with the sensor probe 
coupled by a 2 feet capillary covering range M 
10 -100C -complete with large engraved control 
knob. Price 889. 

WAT OOF HEATING 
ELEMENT 
13 yards length 35W. Self - 
regulating temperature control 
66p post free. 

TREASURE TRACER 
Complete Kit (except wooden 
battens) to make the metal 
detector ai the circuit in 
Practical Wireless August 'gene. 
MIA) pine 20p poet and 
insurance. 

MAINS MOTOR 
Precision ,male -as used in 
record decks and tape maw- 
den-ideal also for extractor 
fans, blower, heaters, etc. New 
and perfect. Snip at 659. 
Postage 20p for first one then 
10p for each one ordered. l' stackmotor 94p. 
11' stackmotor 11.10. 

NEED A SPECIAL SWITCH 
Doable Leaf Contact. Very slight pressure cbwe* 

both contacts. Sp each 
10 for 60p. Plastie poehrol 
suitable for operating. Pp 
each. 10 for bop. 

WANT A CHEAP OSCILLOSCOPE 
We offer this month a laboratory type instrument nude by O.E.C. for their 
communication, laboratory. In a steel case with carrying handle. It is mains 
operated and has ite own internal time base and plenty of room to add another 
base if you wish. Probable cost of this instrument in in excess of 2100. We offer 
this tested and in working order. 117-60 pins e2 carriage for find 200 miles then 
21 for each 100 miles after. 

OIL PUMP 
Driven by Redmond Motor of approx. 1 /20th horse power, pump originally 
intended for oil fired boilers etc. with normal inlet and cutlet pipes and unions. 
12-lb pins 30p post and insurance. 

TINY BATTERY MOTOR 
Work. off 1( or 3v requires no on off .with an it will not draw current until it is 
spinning. Approx. f' long x )' diameter. Idyl for hand held fan. propellor 
driven motel etc. 20p each, 10 for 1180. 

LUMINOUS ROCKER SWITCH ONIOFF 
Laminons Rocker switch on /off. Panel mounting, ,naps Into l' hole. Rated 
at l0A 250v. 16p each or 10 for 1136. 

TERMS:- 

Send 

,p 

AMPLIFIER IN CASE WITH 
SPEAKER 
Marketed by British Relay under the lam 
Lurietor. This in in a very neat looking cabinet 
and is Ideal around the home or in the workshop 
for trouble shooting or for testing out a quick 
lash up. Size approx. 90' x 61' x 31' deep. Input 
is via a matching transformer and volume control 
and amplifier may be powered by an internal 9v 
battery or an external 110v source. Speaker le an 
R -A eliptial 6' x 31' 10,000 genes. The amplifier 
proper b a Newmarket model ref. P.C.4. Price 
1315 each. 10 for 131.50. Poet and insurance lop. 

11 VOLT If AMP 
POWER CK 
This comprises double - 
wound 230/240V mains 
transformer with full wave 
rectifier and 2000 m /f /dl 
smoothing. Price 12.20 -f 

p. A p. 20p. 
Heavy Duty Mains Power Pack, Output voltage 
adjustable tom 15-40V in steps -maximum 
load 250W -that is from 6 amp at 40V to 15 amp 
at 15V. This really is a high power heavy duty 
unit with dozen of workshop uses. Output 
voltage ed(ustment is very quick- simply inter- 
change push -on leads. Silicon rectifiers and 
smoothing by 3.000mF. Price 20.33 Plus Rip pos. 

HEADPHONE STEREO AMP. 
With volume, balance and tone control. Output 
approx. 2 watt into 22 ohm speaker but will 
operate with reduced output into 16 ohm or 8 ohm 
headphones. Power supply 14v AC (We can supply 
suitable transformer -80p). The amplifier han all 
control. mounted and is ready to slip into a simple 
box. Price 22.99 plue 50p post and insurance. 

Add 8% V.A.T. 

items 
postage 

r 
where ö á ̀r ñ:é (Dept. Peo ), 102/103 TAMWORTH RD., 

J. BULL (ELECTRICAL) LTD 

items is /6-00. otherwise add 3Op I CROYDON CRO IXX. 



EL ECTRÖVA 
APPOINTED STOCKISTS FOR SIEMENS QUALITY PRODUCTS 

top quality electronic 
components for price -minded buyers 

112 p. CATALOGUE ' FREE POSTAGE (U.K.) ATTRACTIVE DISCOUNTS SPECS. GUARANTEED 

A 100 OF THE BEST 
From our transistor stock 
2141307 47p BC119C Up 
2N2646 S1p BC1568 15p 
263053 26p BC159 1Sp 
263054 69p 8C1678 13p 
263055 711p 8C1688 Up 
2N3702 11p I3C169B 12p 
263703 19p BC169C 13p 
263704 tip 13C1798 26p 
263705 10p BC182L asp 
2013794 /tp SC184L 2110 
263819 25p 8C212L 12p 
264062 
264443 1pp BC25 A 14p 

265 1M BCYS 39p 
2145159 32p 130130 Np 
40361 411p B0131 Np 
40362 Np BD132 S2p 
40602 Np BD135 37p 
40636 E1 -36 B0136 399 
40669 £1 19 BDY20 t3p 
AC128 17p BF194 1Sp 
AC151R 23p BFR39 23p 
AC153 27p BFR79 23p 
AC1531( 37p BFX29 33p 
AC176 24p BFX84 Z7p 
AC176K 36p BFY51 23p 
AC187K 31p BRY39 4Sp 
AC188K 211p BY164 Sip 
AD133 L1-92 C10681 12p 
AD136 Ei-11 C106D1 12p 
A13149 65p C1406 78p 
A0161 02p MJ481 £i-2e 
AD162 40p MJ491 L1-35 
AF20047 70p 5432955 Np 
AF239 Np M3E371 Np 
B1906 36p MJE521 81p 
BA136 31p MJE2955 E1-12 
88103 Z4p MJE3055 Np 
BB106 34p 0A91 6p 
B8109 1tp SDI tp 
BC107A 150 TIP31A 70p 
BC107B 1Sp TIP32A Np 
BC1088 lap TIP41A Np 
BC108C Up TIP42A C1 1111 

BC1098 16p WO2 30p 
BC109C 1Sp ZTX300 lap 
BC147A Up ZTX3011 23p 

B4B CY 4878 12p Z lip 
TX504 

1Ns MORE IN CATALOGUE 7 

BAXANDALI. SPEAKER KIT 
As designed by P. J. Baxandall and 
described originally in "Wireless World." 
Simple to assemble, fantastically good 
results and a greater money saver. Carries 
10 watts RAS, 15 ohms impedance. Size 
18in x 12in x 10 in. Complete kit, Including 
pack-flat cabinet, E14-N. 
The size and weight of this product obliges 
us to charge 70p part cost of cary. In U.K. 
Equaliser Assembly, £230. 
Loudspeaker Unit 591111109. £2-45. 
Cabinet Kit (to Baxandall design), L10-4S. 
Cross -over choke for additional woofer to 
above, LI-S9. 

DISCOUNTS 
Available on all items 
except those shown 
with NETT PRICES 
19% on orders from E5 
to £14.69, 15% on 
orders £15 and over. 

FREE 
POSTAGE 
in U.K. tor ore -pald 
nail orders, For mail 
orders for £2 list value 
and under there is an 
additional handling 
charge of 10p. Overseas 
orders - carriage char- 
ged at cost. 
Giro A/C No. 

311471/4162 

RESISTORS 
Code Watts Ohms 1 to 9 M lo 99 100 up 

(see note below) 

C 1/3 4 7 -47016 1.3 1.1 8'9 nett 

C 1/2 4.7 -1054 1.3 1.1 0.9 nett 

C 3/4 4-7-10M 1-S 1ß 
C 1 4.7 -10M 3 2 2-S 

MO 1/2 10-1M a 3.3 
WW 1 0.22 -390 11 19 

WW 3 1 -1016 S { 
WW 7 1 -10K 11 10 

Add 40%a for velues under 120. 

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

Values: All E12 except C (W. C tW and MO 1W. 
E12: 10, 12. 15, 18, 22, 27. 33, 39, 47. 56, 68, 82 and their 

decades. 
E24: as E12 plus 11, 13. 16. 20, 24, 30, 36, 43, 51, 62, 75, 91 

and their decades. 

Tolerances: 
5%, except WW 10% ± 0050 below 100 and tW MO 2%. 

Prices are in pence each for quantities of the 
same ohmic value and power rating. NOT mixed 
values. (Ignore fractions of one penny on total value of 
resistor order). Prices for IN up in units of IN only 

i-s7 nett 
1-12 nett 
2.3 nett 

{ 

POTENTIOMETERS 
ROTARY, CARBON TRACK. 
Double wipers for good contad and 
long working life 
P.20 SINGLE linear 100 ohms to 4.7 

megohms. each lap 
P.20 SINGLE log. 4.7 Kohms to 2ß 

megohms, each lip 
JP.20 DUAL GANG lin. 4.7 Kohms 

to 2 2 megohms, each SSp 

JP.20 DUAL GANG log, 4.7 Kohms 
to 2'2 megohms, each Op 

JP.20 DUAL GANG Log /analog 10K. 
22K, 47K, 1 megohm only, each Up 

JP,20 DUAL GANG analog 10K only 
4sp 

2A DP mains switch for any of above 
14p extra. 

Decades of 10. 22 and 47 only available 
in ranges above. 

Skeleton Carbon Presets. Type PR, 
horizontal or vertical Sp each. 

SLIDER 
Unear or log mono 4.7K to 1 meg. In 

all popular values each Nip 
STEREO. matched tracts, lin. or log 

in all popular values from 4.7K to 
1 meg. Np 

Escutcheon plates, mono, black, white 
or light grey. each 10p 

Control knobs, blklwht/red /yet /gm/ 
blue /dk. grey /It. grey, each 7p 

ELECTRO ALOE LTD 

ELECTROLYTIC CAPACITORS 
Axial Lead 
OF 3V 
0 47 
1 0 - 
2.2 - 
4.1 - 
10 - 
22 
47 Sp 
100 Sp 
220 Sp 
410 9p 
1,000 11p 
2,200 159 
4,700 259 
10,000 42p 

6 3V 

- - - - 
Sp 
Sp 

10p 
13p 
¡Sp 
3119 
tfp 

10V 

- - - - 
Sp 
9p 
Sp 
9p 

10p 
130 
23p 
39p - 

16V 

- 
11p - - 

Sp 
Sp 

10p 
11p 
17p 
26p 
49p - 

25V 

- 1lp - 
/p 
Sp 
Sp 
9p 

'09 
13p 
20p 
37p 
59p - 

40V 

11 p - 
Sp 
9p 
Sp 
ep 

10p 
11p 
17p 
25p 
Op - r 

1 16,1pV 

- 
Sp 
Sp 
Sp 
{p 

10p 
12p 
17p 
24p 
11p - - - 

100V 
Sp 
Sp 
sp 
Sp 
Sp 

13p 
19p 
2Sp 
45p 

MINITRON DIGITAL INDICATORS 
31115F Seven segment filament compatible with standard 
logic modules. 0-9 and decimal point: 9mm characters In 
181ea d DIL 01.20 
Suitable BCD decoder driver 7447 E1 -15 
3115G showing + or - 61 4 dec. pl. E1 ß1 

40p 
LEDS (Light Emitting Diodes) 
Photo Cells, each 

ANTEX Soldering Irons 
CN240 £215 Spare bits 
CCN240 E2 70 Spare bits 

CAPACITORS 
DALY ELECTROLYTIC in cans, 

plastic sleeved 
1000mF /25V Zip 2200/100 L1 -61 
5000/100 E2-91 1000/50 Mp 
5000 /25V 62p 2000/50 57p 

5000/50 L1.16 
POLYESTER TYPE CSN. Radial 
leads for P.C.B. mounting. Working 
voltage 250V d.c. 
0.01, 0015, 0022, 0033, 0017, ee. 3p 
o-068, 0 -1. 0.15 ea. 4p 
0-22 Sp: 0.33 7p: 0.47 Sp; 0 68 11p; 
1-010;1-521p :2.224p 
SILVERED MICA. Working voltage 
5009 d.c, 
Values in pFs -2-2 to 820 In 32 stages 

ea. b 
1000, 1500 7p; 1800 Sp: 2200 10p; 2700. 
3600 139; 4700. 5000 15p; 6800 20p; 
8200, 10,000 my 

LUM BEAD 
0'1. 0ß2, 017, 1.0 mF /35V, 1.5 /20V, 

3-5/16V 1116 
2-2/16V. 2-2/35V, 4-7/15V, 10/6-3V 

ea. 14p 
4.7/35V, 10/16V, 22/6-3V ea. 111p 
10/25V, 22/16V, 27/6-3V, 100/3V. 
6ß/25V 15/25V ea. 29p 
POLYCARBONATE 
Type 642540 Working Voltage -250V 
Values in mF: 
0-0047; 0.0068; 0'0062; 0 -01; 0-012; 

0015 ea. 3p 
0018: 0022; 0027; 0033; 0.039; 

0047; 0 056; 0ß68; 00M; 0-1 ea. dip 
CERAMIC PLATE 
Working voltage 50V. d.c. 
In 26 values from 71pí to 68009F, ea. 20 

32p 
Np 

DESOLDER BRAID 
6 ft strip 79p 

WAYEDIANGE SWITCHES 
1 pole 12 way; 2 pole 6 way 
3 pole 4 way; 4 pole 3 way each 299 
TAG STRIP 28 way 11p 

NUTS. SCREWS, etc. 
In lots of 100 each 
SBA NUTS a9p: 68A NUTS 2114 r 48 Screws 28p: 1" 6SA Screws Zip 
Threaded pillars SBA, r hexagonal 

E1 -N 
Plain spacers t' round £1.12 
Other sizes available 
ENAMEL COPPER 
WIRE in 2 ounce reels 
16, 18, 24 22 SWG Sip 
24, 26. 28, 30 SWG 40p 
32, 34 46c: 36, 38. 40 59 
DIN CONNECTORS 

Socket Plug 
1 way loudspeaker 111p 12p 
3 wau audio 10p 12p 
8 way audio 180 Up 15p 
6 way audio 240 Up 15p 
6 way audio 12p ISP 

EV CATALOGUE 7 
2nd printing -Green and yellow 

Cover 
112 pages, thousands of items; 
illustrations; diagrams; much useful 
technical Information. The 2nd 
printing has been updated as much 
as possible on prices. It costs only 
25p post 'ree including refund voucher 
for 25p for spending when ordering 
goods list value £5 or more. 

QUALITY 
GUARANTEE 
All goods are sold on the 
understanding that they con- 
form to manufacturers' 
specifications and satisfac- 
tion is guaranteed as such - 
no rejects, 'seconds' or sub- 
standard merchandise is 
offered for sale. 
Prices °voted do not include 
Y.A.T. for which 8% must be 
added to total nett value of 
order. Every effort is made to 
encore the correctness of 
information and prices at 
time of going to press. Prices 
cabled to alteration without 
notice. 

All postal communications, mail orders 
etc. to Head Office at Egham address, 
Dept. PW12. S.A.E. with enquiries re- 
quiring answers. 

28, ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB 
Telephone Egham 3603 Telex 264475 Shop hours 9-5.30 daily: Sat. 9-1 p.m. 

NORTHERN BRANCH: 180, Burnage Lane, Burnage, Manchester M19 INA 
Telephone (061) 432 4945 Shop hours 9-1 p.m. 2 -5.30 daily: Sat. 9-1 p.m. 
U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA, P.O. 
Box 27, Swarthmore PA 19081. 
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A'larshalrs 
A. Marshall & Son (London) Limited Dept. PW 
42 Cricklewood Broadway London NW2 3110 Tel:01- 4520161 

185 West Regent Street Glesgo.v G22 QD Tel:041- 3324133 

Everything you need is in our new 
catalogue available now price 20p 
Trade and export enquiries welcome 

TELETENNIS KIT 
This exciting new game is now available in kit form. Due to popular demand 
we are now able to offer a fantastic saving on list prices. Ideal game for 
whole family. No need to modify your TV set, just plugs in to aerial socket 
Parts list as follows: 
A Resistor Pack .. ... ... 
B Potentiometer Pack ... ... 
C Capacitor Pack ... ... 
D Semiconductor Pack ... ... 
E IC Sockets ... ... ... ... 
F Transformer ... ... ... 
G PCB's ... ... ... ... 
H Switches .. ... ... 
I UHF Modulator Kit (pre- assembled) 

LI-00 pp. 20p 
LI -25 p.p. 20p 
13 -10 Dp 20p 

414 SO p.p.20p 
L4 00 p. p. 20p 

LI IS pp. 25p 
L7-S0 p.p.20p 
E4-50 p.p.20p 
L7 20 p.p.20p 

Special Prices -complete kit £41.00 p.p. 50p. Sections A -F incl. L23-50 
plus 30p. Assembly instructions with complete kit or 30p on request. 

SN7420 16p SN7453 16p SN7491 LI10 
SN7401 16p SN7423 37p 5N7454 16p SN7492 7Sp 
SN740IAN 38p SN7425 37p SN7460 16p SN7493 65p 
SN7402 16p SN7427 45p SN7470 30p SN7494 8Sp 
SN7403 16p SN7430 16p SN7472 3Bp SN7495 80p 
5 N 7404 24p SN7432 45p SN7473 44p SN7496 LI -00 
SN7405 24p SN7437 3Sp SN7474 489 SN74100 L216 
SN7406 459 SN7438 35p SN7475 S9p SN74107 43p 
SN7407 4Sp SN7440 16p SN7476 45p SN741 I8 LI 00 
5N7408 25p SN7441 85p SN7480 75p SN74119 L1-92 
SN7409 33p SN7442 85p SN7481 LI-1S SN74121 57p 
SN7410 16p SN7445 LI59 5N7482 87p SN74122 80p 

S N741 I 23p SN7446 L2-00 SN7483 LI-20 SN74123 72p 
SN7412 2Sp SN7447 LI -30 5N7484 95p SN74141 LI -00 
SN7413 Sop SN7448 LI50 SN7485 LI -58 SN74150 L1-44 
SN7416 45p SN7450 16p SN7486 45p SN74190 LI-95 
SN7417 30p SN7451 16p 5N7490 65p 

OUR NEW GLASGOW SHOP IS NOW OPEN 
Prices correct at August 1974, but all exclusive of V.A.T. 
Post and Package 20p postage and package charges 

Popular Sem -- conductors 
2N696 22p 2N3707 13p AD142 50p¡BC309 10p;LM709 
2N697 16p 2N3708 70p AD I43 45p BC237 219' TO 99 48p 
2N698 40p 2N3715 EI50 AD161 4SpIBC238 19p SOIL 389 
2N699 45p2N3716 EI80AD162 45pIBCY70 17p 14DIL 3Sp 
2N1302 I9p 2N377I L2.20AD1611 pr 1BCY7I 22p,LM723C 90p 
2NI303 I9p 2N3772 LI 80 AD162 J EI 05!BCY72 13pLM741 
2N1304 24p2N3773 42 65 AFI09R 40p'IBD123 32pj TO 99 40p 
2N1305 24p2N3819 37p AFI 15 24pBDI31 I0p,8DIL 409 
2N1306 3Ip 2N3820 38p AFI 24 30121130132 SOpI14DIL 14p 
2N1307 12p 2N3823 LI .41 AFI 25 30pIBD135 42p LM747 LI .00 
2N1308 2.5p 2N3904 27p AFI 26 2Bp,BDl36 49p LM7805 L2-00 
2N1309 36p2N3905 24pAF127 28p113D137 55p1MCI310 E2.92 
2N1671 LI-442N4036 63pAFI39 39p BDl38 63pIMJ480 909 
2N1671A LI542N4037 429AF178 55pRD139 71p1MJ481 LI-14 
2N1671B LI722N4126 20pAF179 659 BDIAO 87p M1490 98p 
2N1671C L4-322N4289 34pAFI80 58DRF115 25p M1491 LI38 
2N2102 50p,2N4921 73p AF239 5 Ip,BFI 16 23p M1E340 45p 
2N2147 78p 2N4922 84p AF240 72p!BF1 17 43p MJE2955 E1.12 
2N2148 94p 2N4923 83p AF279 549 BF154 16p MJE3055 68p 
2N2160 60p 2N5I90 92p AF280 54p BF163 32p NE555V 70p 
2N2218A 22p 2N5191 95p, BC 107 169 BF180 35p OC28 76p 
2N2219 249 2N5192 El 24 BC 108 15p 13E181 34p OC71 12p 
2N2219A 26p 2N5195 LI 46RC109 19p BF184 30p 0072 13p 
2N2221 18p 2N5245 43p1BC 147 12p BF194 12pSC35D LI68 
2N222IA 2.1p 2N5457 4903C148 13p BF195 12pSC36D L1-46 
2N2222 20p 2N5458 45p18C149 12p BF196 13p SC40D L1 - 89 
2N2222A 25p 2N5459 49p BC167B 13p BF197 15pSC41D LI32 
2N2646 SSp 40361 48p BCI68B 13p BF198 18p SC45D LI -89 
2N2904 22D40362 50pBCI68C IIpBF200 40p SC46D LI 96 
2N2904A 24p 40363 889 BCI69B 13p BF237 22pSC50D L2-60 
2N2905 24p 40406 44p BC I 69 13p BF238 22p SC51D L2-39 
2N2905A 26p 40407 33p BC182 11p,BFX29 30p SL4I4A LI-80 
2N2906 19p 40408 50p BCI82L 12p 27pTAA263 LI00 
2N2906A 21p 40409 52p BC183 09p BPX84 24p TBA800 LI-50 
2N2907 28p 40410 52p BCI83L 09p BFX85 30p TBA810 LI 50 
2N2907A 24p 40411 2-25 BC 184 I I p BFX87 28p TIP29A 49p 
2N2926 Ilp 40602 46p BC 1841 IIp BFX88 25p TIP30A 58p 
2N3053 329 40604 56p BC2I2K IOp BFX89 4Sp TIP31A 62p 
2N3054 60p 40669 1.00 BC2I2L 16p BFY19 62p TIP328 74p 
2N3055 7Sp AC1I7 20p BC2I4L lIp BFY51 23p TIP33A L1-01 
2N3441 97p AC126 20p BC237 09p BFY52 21pTIP34A LISI 
2N3442 E169AC127 20pBC238 09p BFY90 60p TIP3SA L2-90 
2N34p5 IOp ACI28 20p BC239 09p BRY39 48p TIP36A L3-70 
2N3416 ISp ACI51V 2Sp BC257 09p CI060 65p TIP4IA 79p 
2N3417 lIp ACI52V 17p BC258 09p CA3020A I -80 TIP42A 909 
2N3702 IIp ACIS3K 2Sp BC259 139 CA3046 70p TIP2995 93p 
2N3703 12p AC176 18p 13C300 Li- 12 CA3048 L2- 11 TIP3055 60p 
2N3704 14p AC176K 2Sp BC301 34p CA3089E11-96 ZTX300 12p 
2N3705 12p ACIB7K 23p BC307 IOp CA30900E4-23 ZTX302 20p 
2N3706 9p AC188K 34p BC308 09p LM30IA 46p ZTX500 ISp 
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AC128 lip BC184 lip TIP2955 70p RECTUMS 
AC127 11p BC212 lip T1843 25p 11(4001 Sp 
AC128 Ilp BC213 lOp ZT %108 lOp 1N4004 89 
AC176 lip BC214 18p 2N706 189 1N4007 7p 
AC187 12p BD131 409 2N930 I8p BY127 ISp 
AC188 lip BD132 45p 2N2646 82p 
AD149 414 BFY50 15p 2N2905 189 BIOAAL DIODES 
AMR 88p BFY51 159 2N2926 80 111914 4p 
ADM Bap BFY52 15p 2N3003 18p 1N4148 49 
AF110 lap MPF103 81p 2N3005 40p uDA70 8p 
AF117 18p MPF104 819 21(3702 119 0A91195 8p 
BC107 9p MPF105 alp 2N8703 lip 06.200 Sp 
BC108 9p 0C26 47p 2143704 lip 
BC109 10p 0C28 48p 2N3705 10p ZESE88 
Bese, lip 0C35 45p 2N3706 10p 400mW 9p 
BC182 1Op 0044 lip 2N3707 lip 1.3W 18p 
BC183 lop 0071 lip 2N3819 SOp 

OTHER 
TOS GAB SENSOR Semiconductor .. 22.00 AEY11 50P 

(As Illustrated In P.E. Sept /Oct issues) 
BÁ148 17p 
BÁ148 179 

RECTIFIER BRIDGES SCR- TIIRYSTORS 
60V 100V 400V 600V 60V 100V 400V 600V TRIAC 

I A 209 21p 249 25p 1 A. 4Sp 48p 80p 789 3A 
'2 A 80p 85p 459 45p 3 A. 48p 50p 78p Sap 400V 
4 A 45p 489 SOp 70p 7 A. - 609 84p 114p 99p 
6 A - 58p 75p 959 16 A. - 78p 98p - 
LIBEAR ICs TTL Series 

661 1290 7472 80p 
055 55p 562 1290 7400 14p 7473 sep 
709 88p 665 12-90 7404 189 7474 84p 
710 369 MC1303 11.80 7408 20p 7475 52p 
723 55p MC1307 1160 7410 lap 7476 87p 
741 Rap MCI310 12-70 7413 80p 7486 41p 
747 70p MFC4000 40p 7420 18p 7489 53.58 
748 389 MC1312 1526 7430 lap 7490 52p 
7806 21-40 TBA800 1100 7441 769 7493 bbp 
536 52.85 TBA810 21-05 7447 95p 74107 45p 
560 22.90 TBA820 809 7470 80p 74121 84p 

ZN414 51100 74141 85p 
Data Sheets on I.C.s 10 each. 

For more selection, please refer to our advertisements in P.E. and W.W. 
We aleo supply at competitive prices complete semi- conductor kite for various 
projects published in P.W., P.E., W.W., TV. 
e.g. our price tor Tele -Tends semi -conductor kit (P.W. July) complete with 
I.C. DS sockets 115 + V.A.T. - 

Please Bend S.A.E. for prices epecifying the projects. 

Minimum Order £2; P. R P. 10p for orders below £5. 
All prices exclusive of V.A.T. 

Trade, OEM, Colleges Inquiries welcome. 

Train for 
television 

Course commences 8th January, 1975 
This is your opportunity to train as a television 

and radio engineer on our full -time Two -Year 
College Diploma Course specially designed to cover 
the examinations of the City and Guilds Radio, 
Television and Electronics Technicians' Certificate. 
Full theoretical and practical instruction on all types 
of modern receivers -including the latest colour sets. 

Minimum entrance requirements are Senior 
Cambridge or 'O' Level, or equivalent in Mathematics 
and English. 

Please send free prospectus to: -11 
IName 

IAddress 

I I 

I THE PEMBRIDGE COLLEGE OFELECTRONICS I 
(Dept. PW7 34a Hereford Rd., London W2 5AJ 

Elms ----- - - --IJ 



 

SUPPLIERS OF SEMI- CONDUCTORS TO THE WORLD 

EX. G.P.O. 

Telephone 
Corner 

COMPLETE 
TELEPHONES 
Normal Household Type 

only 99P 5p each 

TELEPHONE DIALS 
Standard Post Office type. Guaranteed in 

working order. 
only 25 p POST & PACKING 16p 

Tested and 
Guaranteed 
Paks 

B70 4 ó0lla p lsts' SOP i0PIV Plastic 
B81 IO }e die. 

Switches, 
Sç 

1' 
dlP.O. 50P 

type 
H35 100 Mixed Diodes, Germ, SOp Gold bonded, etc. 

Marked and Unmarked. 

H3$ 30 O Short lead Transistors, 
NPN Silicon Planar types 

N30 - 4nGates BMCr062, 2 Flip 50p 
Flops BMC 945 

HI1 2SII Power transistors 
comp pair 8 01 3111 32 50p 

81113 4 power5transistors Below 5Op 
spec. devices 

HMI A 
2N38 9 In pllastic case 50P 

Unmarked 
Untested Paks 

B1 50 Germanium Transistors so PNP, AF and RF P 
B66 ISO Germanium Diodes 50p Mln. glass type 
803 200 Transistors, manutacturers5O 

.elects, AF, RF, Sit. and P 
Germs. 

B64 100 Silicon 
ass e9 Iiv.. ts to 0A200, 50P 

0A202 
866 100 914 andeIN916 types 50P 
H34 15 Power Transistors, PNP, 50p Germ. NPN Silicon 

TO -3 Can. 
Her IO 3819NcCCa nnlelpFFETs 

50p 

\ 
\ 

Iectronic Transistor 
Ignition £6'00 Complete kit 

p. &p. 11p 

Now irr kit form, we offer this "up- to -the- 
minute" eiectronic ignition system. Simple to 
make, full Instructions supplied with these 
outstanding features. Translator and con- 
ventional awitchabllity, burglar proof lock -up 
and automatic alarm, negative and positive 
compatability. 

Extension Telephones 
Ideal for childrens toys 7Op each P. & P. 25p. 

7 

Lenco cassette tape 
recorder mechanisms 

Type FFR for the P W Kempton 
car stereo cassette player 

£21.50 30p p &p 

BI- PRE-PAK LTD 

New X Hatch 
Our new vastly improved Mark Two Cross 

Hatch Generator Is now available 
Will align the colour guns on a colour T.V. 

receiver 
Featuring plug in IC's and a more sensitive 
sync. pick -up circuit. The case is virtually 
unbreakable -ideal for the engineer's tool 
bog -and only measures 3" x 51" x 3 ". 

Reaunibuilt Co kplete 

only J } yJ y/ IJ 4 }7 / ly! /¡ 
(Includes p. & p. but no batteries) 

-ned, 

LM 380 
AUDIO IC 

We have just received a large consignment of 
LM380 IC's. These are specially selected to a 
higher grade and are marked with the number 
SL60745. 
This fantastic little 3watt audio IC only 
requires two capacitors and two potentiometers 
to make an amplifier with volume and tone 
control. The quality is good and has to be 
heard to be believed. 
Our 

£I,00 
complete with 

pretest data and 
price ea projects book 

ß. 

Over 1,000,000 
Transistors 
in stock 
We hold a very large range of fully marked, 
tested and guaranteed transistors, power 
transistors, diodes and rectifiers at very 
competitive prices. Please send for free 
catalogue. 

Our very popular 4p 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 
TYPE "G" NPN silicon similar ZTX 300 range 
TYPE "H" PNP silicon similar ZTX 500 range 

RELAYS FOR 
VARPI(&UP 

7 
PES 

TV TúnéFUnits 
Brand new by a famous 

manufacturer 
Data supplied £2'50 

. Ar , No 620019 

111 

Plastic Power 
Transistors , 
NOW IN 
TWO 
RANGES 
These are 40W and 00W Silicon Plastic Power 
Transistors of the very latest design, available 
In NPN or PNP at the most shatteringly low 
prices of all time. We have been selling these 
successfully in quantity to all parts of the 
world and we are proud to offer them under 
our Tested and Guaranteed terms. 

Range 1. VCE. Min 15. HFE Min 15. 
1 -12 13-25 26-50 

40 Watt 20p 16P 16P 
90 Watt 24p 22p 20p 

Range 2. VCE. Min. 40. HFE Min 40 
1 -12 13-25 26-50 

40 Watt 30p Me 26p 
90 Watt 35p 33p 30p 
Please state NPN or PNP on order. 

HIGH SPEED MAGNETIC COUNTERS 
4 Digit (non -reset) 4 x t x 1 in ex G.P.O. 30p 

INTEGRATED CIRCUITS 
We stocka large range of I.Cs at very com 
petitive prices (from lep each). These are a 
listed In our FREE Catalogue, see coupo 
below. 

METRICATION CHARTS now available 
This fantastically detailed conversion calcula 
tor carries thousands of classified reference 
between metric and British (and U.S.A 
measurements of length, area, volume, liqui 
measure, weights etc. 
Pocket Size 15p Wall Chart 16p 

LOW COST DUEL IN LINE I.C. SOCKET 
14 pin type at 15p each') Now new low profil 
16 pin type at 17p each J type 

BOOKS 
We have a large selection of Reference an 
Technical Books In stock. Detalle are In ou 
latest Catalogue. Send for It TODAY, usin 
the coupon below. N.B. Books are void 
V.A.T. 

Send for lists of publications 

Our famous P1 Pak 
is still leading in value 

Full of Short Lead Semiconductors & Electronic 
Components, approx. 170. We guarantee at 
least 30 really high quality factory marked 
Transistors PNP & NPN, and a host of Diodes 
& Rectifiers mounted on Printed Circuit Panels. 
Identification Chart supplied to give some 
Information on the Translators. 

Please ask for Pak P1. only 50 P 

lease send me the FREE BI- Pre -Pak Catalogue i 1 enclose large SAE with 5p stamp 

Dept. D. 222-224 WES 

TELEPHONE 

NAME 

ADDRESS 

Please add VAT current rate 
MINIMUM ORDER 50p. CASH WITH ORDER 
PLEASE. Add 15p post and packing per order 
OVERSEAS ADD EXTRA FOR POSTAGE 

BUY THESE GOODS WITH ACCESS 

T ROAD, WESTCLIFF-ONSEA, ESSEX. 

SOUTHEND (0702) 46344, 

765 



Guest 
Speaker 
The Castle 8.RS.DD. 

A highly sensitive, 
full range eight inch unit 
designed for use in the recommended cabinet, or 
one of similar dimension. 

Suitable for use with good quality stereo 
installations, tape recorders, car radios, public 
address and background music systems, it has a 

frequency range of 50 to 20,000kHz - the lower 
limit variable with increases in cabinet volume. 
Recommended retail price is £9.00 excluding VAT. 

Aluminium Voice Coil 
High Flux 14,000 Oersteds Ceramic Magnet 
Roll Surround 
Double Diaphragm 
8 " Die -cast Chassis 
8 ohms Impedance 
15 Watt DIN Power Handling 

Castle 
Acoustics Limited 
Park Mill, Shortbank Road, 
Skipton, Yorks. Tel: Skipton 5333. 
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* ELECTRONIC 

PIANO KIT 

* SYNTHESISER 

KIT 

* ELECTRONIC 

ORGAN KITS 
There are five superb Elec- 
tronic Organ kits specially 
designed for the D-/-Y en- 
thusiast. With the extreme 
flexibility allowed in design. 
you can build an organ to your requirements. 
which will compare with an organ commercially built 
costing double the price. 

*Portable organ with 4 octave keyboard, £14529. * Console 
organ with 5 octave keyboard, £269.90. * Console organ with 
2 x 4 octave keyboards and 13 note pedal board. £470.65. * 
Console organ with 2 x 5 octave keyboards and 32 note pedal 
board. £655. * Console organ with 3 x 5 octave keyboards 
and 32 note pedal board. £770.* W/W Sound Synthesiser Kit. 
£130. * W/W Touch Sensitive Electronic Piano. £100. 
All components can be purchased separately, i.e., semi- 
conductor devices. M.O.S. master oscillators, coils, keyboards, 
pedal boards, stop tabs, draw bars, key- contacts, etc. 
Send 50p for catalogue which includes 5 x 10p vouchers or send 
your own parts list, enclosing S.A.E. for quotation. 

ELVINS 
ELECTRONIC MUSICAL INSTRUMENTS 

Designers and component suppliers to the musical Industry 
12 Brett Road, Hackney, London, E8 1JP. Tel. 01 -986 8455 

AMBIT FOR CLOCK CHIPS: 
Ambit the PLL people: 
NE560B £3.19 
NE561B £3,19 
NE562B £3.19 
NE565A £2.75 
NE566V £2.55 
NE567V £2.75 
Ambit for radio ICs: 
CA3123E £ 1.40 
CA3089E £ 1.90 
TBA651 £ 1.82 
uA753 £0.99 
Ambit for displays: 
(All LED 7 seg types) 
SLA1 .33" red £1.50 
SLA11 .33" green £1.50 
SLA21 .33" yellow £1.50 
SLA7 .33" red £1.25 
plus many others 

CT 7001 £10.00 
Ambit for TOKO COILS 
CFT 455/470 B/C Q.45 
CFU 470C 0.50 
MFH 41/71T 1.35 
CFS10.7 0.40 
KACSK586HM 0.30 
many others available 
Ambit for Larsholt and 
TOKO FM modules: 
FM Tunerset -the high quality 
RF/IF module with features 
of £60 tuners £20.00 
TOKO E F5603 ultra quality 
varicap head £8.40 
Ambit for TTL: 
7400 19p 7402 19p 7413 44p 
7446 £1.50 7447 £1.45 
7448 £1.50 7490 65p 
74121 55p 74192 £1.45 

Ambit for lots more besides 
Our catalogue is gaining momentum, and contains much of 
interest to any technologically minded persons - we have 
devices for most occasions. 
All our devices are BRAND NEW GUARANTEED TYPES 
available in OEM quantities. We do not sell any seconds. 
Catalogue 25p - now refundable with £5+ worth of purchases. 
Don't forget that we are here to talk about applications - and 
have a wealth of experience in all that we sell. (Plus several 
hundredweight of data at your disposal - through our datacopy 
service.) All prices exclude VAT. Post and packing 15p. 

37 HIGH STREET 
BRENTWOOD 
ESSEX CM14 4RH 
Tel: (0277) 216029 
Telex: 995194 international 



YATES ELECTRONICS 
D E P T 

(FLITWICK) LTD. 
PW, E L S T O W S T O R A G E D E P O T 

K E N I P S T O N H A R D W I C K 

B E D F O R D 

RESISTORS 
}W and 5W PIHER. 
5W 2% ELECTROSIL. 
Power Values Price 
watts Tolerance Range available 1 -99 100+ 

4.70 -22M0 E24 I3p 11p 
33M 0-10MO EI2 1.3p IIp 

10 0-IM ft E24 35p 3p 
I0 -390 E12 I3D I I p 

4.7 0-IM 0 E12 1.3p IIp 
I 0 -100 E12 Bp 7p 

Quantity price applies for any selection. Ignore fractions on total order. 

} 
} 
i} 

5 

4 

5°/ 
10% 
2% 

10% 
5% 
l0J 

DEVELOPMENT PACK 
0.5 watt 5% Piher resistors 5 off each value 4.70 to 
E12 pack 325 resistors L2.40. E24 pack 650 resistors L4.70. 

POTENTIOMETERS 
Carbon track 5k 0 to 2M 0, log or linear (log 5W. lin 5W). 
Single, 14p. Dual gang (stereo), 49p. Single D.P. switch, 29p. 

SKELETON PRESET POTENTIOMETERS 
Linear: 100, 250, 5000 and decades to SMO. Horizontal or vertical P.C. 
mounting (0.1 trii). 
Sub- miniature 01W. 6p each. Miniature 0.25W, 7p each. 

TRANSISTORS 
AC107 16p BC109 14p BDII5 75p BF337 46p ZTX300 I8p 
AC126 I8p BCI15 16p BDI16 60p BFY50 22p ZTX302 20p 
ACI27 18p BCII6 15p BD124 Blp BFY51 22p ZTX34I I8p 
AC128 I8p BCI17 23p BDI31 60p BFY52 22p ZTX500 I8p 
ACI41K 22p BC125 15p BD132 64p BRY39 41p ZTX503 25p 
AC142 25p BC142 24p BDI40 66p MJE340 47p 2N2646 60p 
AC165 20p 6C143 21p BDY32 57p MJE370 68p 2N2904 28p 
AC176 I8p BC147 12p BEI 15 32p 0C26 90p 2N2905 32p 
ACI87 22p BCI48 12p BF158 22p OC28 90p 2N2926 12p 
ACI88 22p BC149 12p BF159 22p 0C35 90p 2N3053 31p 
ACI93K 28p BC153 18p BEI 60 23p 0C42 6p 2N3054 60p 
ADI40 53p BCI54 IBp BF161 26p 0C44 2p 2N3055 60p 
AD143 73p 8C157 I5p BF164 22p 0C45 2p 2N3702 15p 
AD149 70p BC158 15p BF173 28p 0070 2p 2N3703 14p 
ADI61 42p BC159 14p BF177 29p 0071 2p 2N3704 20p 
AD162 42p BC169 15p BF178 43p 0072 2p 2N3705 20p 
AF 14 25p BC171 13p BF179 41p 0075 2p 2N3706 19p 
AF 15 15p BC172 22p BFI80 42p 0081 2p 2N3707 20p 
AF 16 25p BC177 20p BFI81 32p 0082 2p 2N3708 20p 
AF 17 25p BCI82 I5p BF182 41p OCP71 35p 2N3709 19p 
AF 18 50p BC182L 16p BF183 47p ORP12 65p 2N3710 19p 
AF 21 50p 8C183 15p BF184 32p TIP29A 49p 2N3711 g9p 
AF 26 50p 8C183L 16p BF185 32p TIP30A 58p 2N3819 32p 
AF 27 50p BC184 18p BF194 14p TIP3IA 62p 2N4062 25p 
AF 39 53p BC186 25p BF195 17p TIP32A 74p 40360 46p 
AF 78 48p BC187 25p BF196 15p TIP33A 98p 40361 43p 
AF 80 50p BC212 I3p 8E197 16p TIP34A 148p 40362 45p 
AF 86 39p BC212L 15p BF200 40p TIP4IA 79p 40363 88p 
AF239 48p BC2I4L 19p BF259 25p TIP42A 90p 40406 44p 
BC107 13p BCY70 21p BF262 26p TIP43 35p 40486 90p 
BC108 I3p BD! 12 52p BF263 26p ZTX108 18p 

ZEN ER DIODES WIRE WOUND POTS. 3W. 10 

400mW 5% 3.3V to 30V, 12p. I 25, 500 and decades to 100k0, SOp. 

DIODES 
RECTIFIER 
BY127 1250V 
I N4001 50V 
1N4002 100V 
1N4004 400V 
IN4006 800V 
1N4007 1000V 

A 
A 
A 
A 
A 
A 

lip 
7p 
8p 
Bp 

IOp 
IOp 

SIGNAL 
0A85 
0A90 
OA91 
0A202 
IN4148 
BA114 

7p 
5p 
5p 
7p 
S 
8p 

p 

SLIDER POTENTIOMETERS 

86mm x 9mm x 16mm, length of track 59mm. 
SINGLE IOK, 25K, IOOK log. or lin. 50p. 
DUAL GANG, 10K + IOK etc. log. or lin. 60p. 
KNOB FOR ABOVE, 12p. 
FRONT PANEL, 90p. 

IB Guage panel 12ín x 4in with slots cut for use 
with slider pots. Grey or matt black finish complete 
with fixings for 4 pots. 

BRUSHED 
ALUMINIUM 
PANELS 

12ín x 6in. 37p. 
12 in x 2 }in. 14p. 
9in x tin, 12p. 

THYRISTORS 
2N5060 50V O.8A 65p 
2N5064 200V 0.8A 80p 

106F 50V SA 55p 
106D 200V SA 80p 

HEATSINKS -REDPOI NT 
2W 24p 4W 45p TO5 Clip 5p TOI Single Sp 
3W 36p 6W 60p TO18 Clip Sp TOI Double 8p 

TRANSFORMERS All have 240V primary 
MT3012 0-12-15-20-24-30V 2A L385 
MT5011. 0-19-25-33-40-50V #A L250 
MTSOII 0-19-25-33-40-50V IA L315 
MT50R 0-19-25-33-40-50V 2A L4.20 
MT60/5 0-24-30-40.48-60V }A L330 
MT60/ I 0-24-30-40-48-60V IA L4 80 
MT60/2 0-24-30-40-48-60V 2A L6,50 

C.W.O. PLEASE. POST AND PACKING 
PLEASE ADD lop TO ORDERS UNDER E2. 

Catalogue sent free on request, 10p stamp 
appreciated. 

PLEASE ADD 8% VAT 
MULLARD POLYESTER CAPACITORS C280 SERIES 
250V P.C. Mounting: 0.010F, 0 015pF, 0.0220F, 0 0330F, 0 047uF, 35p. 0.0686F 4p. 
0 IuF 45p. 0 150F Sp. 0 220 S }p. 0 33pF 7p. 0 47µF 9p. 0 68µF 12p. 1 0jF 145p. 
1.50 22p. 2.20 26p. 

MYLAR FILM CAPACITORS 100V CERAMIC DISC CAPACITORS 
0 0010, 0 0020, 0 005yF, 0 OIpF, 0.020, 100pFto 10,000pF, 2p each. 
3p. 0.04,0, 0.050, 0 068-F, 0 I0F, 6p. 

ELECTROLYTIC CAPACITORS 
(uF /v) 1/63, 1.5/63, 2.2/63, 3.3/63, 4 7/63, 643/40,6.8/63, 10/25, 10/63, 15/16, 15/40, 
15/63, 22/10, 22/25, 22/63, 33/6.3, 33/16, 33/40, 47/4, 47/10, 47/25, 47/40, 68/6.3, 
68/16, 100/4, 100/10, 100/25, 150/63, 150/16, 220/4, 220/63, 220/16, 330/4, 6p. 47/63, 
100/40, 150/25, 220/25, 330/10,470/6.3,7p. 68/63, 150/40, 220/40,,330/16, 1000/4, 10p. 
470/I0, 680 /6.3, IIp. 100 /63,150/63, 220 /63, 1000 /IO, 129. 470/25, 680/ 16, 1500/6.3, 13p. 
470/40, 680/25, 1000 /16, 1500/10, 2200/6 3, 18p. 330/63, 680/40, 1000/25, 1500/16, 
2200/10, 3300/6.3, 4700/4, 2Ip. 

SOLID TANTALUM BEAD CAPACITORS 12p 

0IUF 35V 2.2uF 35V 
0.220 35V 4.7uF 35V 
0.470 35V 6.8uF 25V 
1.OUF 35V I 0 25V 

220 16V 
33uF 10V 
47uF 6.3V 

I00uF 3V 

VE RO BOA RD 

0.1 0.15 
25 x 30 26p 2.1313 

21 x 5 28p 28p 
31 x 30 28p 28p 
35 x 5 34p 34p 
17 x 25 95p, 77p 
17 x 3} 130p 108p 
17 x 3; (plain) 86 72p 
17 x 25 (plain) - SIp 
25 x 5 (plain) - I8p 
2} x 31 (plain) - 15p 

Pin insertion tool 62p 62p 
Spot face cutter 52p 52p 
Pkt. 50 pins 20p 20p 

JACK PLUGS AND SOCKETS 
Standard screened 32p 2.5mm insulated 
Standard insulated I8p 3.5mm insulated 
Stereo screened 44p 3.5mm screened 
Standard socket 15p 2-5mm socket 
Stereo socket 22p 3.5mm socket 

D.I.N. PLUGS AND SOCKETS 
2 pin, 3 pin, 5 pin 180 °, 5 pin 240 °, 6 pin 
Plug 12p. Socket 8p. 
4 way screened cable, 26p /metre. 
6 way screened cable, 32p /metre. 

13p 
13p 
22p 
14p 
14p 

BATTERY ELIMINATOR 11.70 
9V mains power supply. Same size as PP9 battery. 

HIGH VOLTAGE TUBULAR CAPACITORS -1,000 VOLT 
0.01µF 12p 0047aF 16p 0.220 2Sp 
0.022µF 14p OIUF 20p 0.470 36p 

POLYSTYRENE CAPACITORS 160V 25% 
IOpF to I,000pF 612 Series Values, 4p each. 

SMOKE AND COMBUSTIBLE GAS DETECTOR -GDI 
The ODI is the world's first semiconductor that can convert a concentration of gas 
or smoke into an electrical signal. The sensor decreases its electrical resistance when 
it absorbs deoxidizing or combustible gases such as hydrogen, carbon monoxide, 
methane, propane, alcohol, North Sea gas, as well as cabron -dust containing air or 
smoke. This decrease is usually large enough to be utilized without amplification. Full 
details and circuits are supplied with each detector. Detector GDI dl. Smoke and Gas 
Detector Kits, mains operated with audible alarm L5.60. Mains operated Meter 
Indicator [7.90. Mains /Battery Gas Leak Detector L12.60. 12/24V Battery operated 
L8.40. I 2V Battery operated Two Remote Sensors [12.80. NOTE. The battery operated 
kits incorporate our patented circuit to minimise battery drain. Typically 120mA for 12V. 
These kits contain all parts required with the exception of case. Suitable case mains 
operated kit LI 60. Battery operated kits LS. 

PRINTED BOARD MARKER 97p 
Draw the planned circuit onto a copper laminate board with the P.C. Pen allow to 
dry, and immerse the board in the etchant. On removal the circuit remains in high 
relief. 

METERS 2° Scale- 500µA, ImA, IOmA, IOOmA L330 

BULGIN MAINS CONNECTORS 
3 Pin I }A Chassis Plug IBp 3 Pin I(A Chassis Socket 30p 

Line Socket 22p Line Plug 24p 
3 Pin 3A Chassis Plug 24p 3 Pin 3A Chassis Socket 34p 

Line Socket I8p Line Plug 40p 
3 Pin 5A Chassis Plug 24p 

Line Socket 32p 2 Pin SA Line Plug lop 

THERMISTORS 
VA1005 15p 
VA1026 15p 
VA1033 15p 
VAI055S I5p 
VA1066S 15p 
VA1077 I5p 
R53 LI25 

WAVECHANGE SWITCH 33p 
Ip 12W, 3p 4W, 2p 2W, 2p 6W, 

4p 3W 

ROTARY MAINS SWITCH 
D.P. 2A 35p 

LINEAR IC's 

709 14 pin DIL 40p 
741 B pin DIL 409 
741 14 pin DIL 38p 
723 14 pin DIL 95p 
747 14 pin DIL 85p 
748 B pin DIL 45p 

DIL Sockets 14 pin and 16 pin 16p 
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HOMMER 2 STATION KES50 
INTERCOM E3-95 

HILLS HI01 VSM STEREO HEAD- 
PHONE WITH VOLUME 
CONTROLS 30- 18,000Hz 8S2, £4.50 

JB3 HEADPHONE JUNCTION 
BOX LI -37 

CAR STEREO SPEAKERS 852, E4 50 
15(t Coiled Headphone ext. cable LI -45 
20ft Coiled Guitar ext cable El .50 
VYNIAR SPEAKER CLOTH 
Black or Black & Silver 

Sizes 18ín x 25in 60p 
36in x 25in LI-10 
36in x 50in E2.20 

SOLDERING IRONS 
CCN240 15watt E2-08 

X25 25watt LI -80 
Replacement Elements LI -16 
Replacement Bits 40p 
ST3 Stand 96p 
CARTRIDGES 
Acos GP9I -3SC Mono Crystal Compat. 95p 

GP93 -I Stereo Crystal LI -30 
GP96 -I Stereo Ceramic LI -70 

Sonotone 9TAHC Diam. LI -95 
CASSETTE TAPE RECORDER 
DYNAMIC MICROPHONE LI -50 
Telephone Pickup Coil 45p 
Small Crystal Lapel Microphone 55p 
DIN PLUGS 
2, 3, 4, 5, 180 %, 5, 240 %, 6, 7, Pin 12p each 
STD Jack Plug Plastic Mono 12p 
STD Jack Plug Plastic Stereo 20p 
3.5mm Jack Plug Plastic Sp 

Visit our Warehouse for your require- 
ments of Resistors, Capacitors, Tran- 
sistors, SCRs, Speakers, Metal Boxes, 
Headphones, Intercoms, Meters, Audio 
Cables, Cartridges, Microphones, Wide 
Range of Plugs and Sockets, etc. 

All prices include V.A.T. 
Please add 10 "' for P P Min. Order LI 

HILLS COMPONENTS LTD 
DEPT. PWII UNIT No. 6 
MELINITE INDUSTRIAL ESTATE 
BRIXTON RD., WATFORD, HERTS. 
WD2 SSL Tel Watford 27711 

H.A.C. SHORT -WAVE 
KITS 

WORLD -WIDE RECEPTION 

Irawuua for over 35 years for Short -Wave Equil,- 
ment of quality, "H.A.C." were the Original 
suppliers of Short -Wave Receiver Kits for the 
amateur constructor. Over 10,000 satisfied 
customers- including Technical Colleges, Hos- 
pitals, Public Schools, R.A.F., Army, Hams, etc. 

1974 "DX" RECEIVER 
Complete kit -Price £4.60 (incl. p. & p. & V.A.T.). 
Customer writes: "Australia, India and America 
at loud vglume. " -"I have now heard over 300 
stations including many Amateure. I have 
received 32 Q.S.L. verified reports -from all 
continents. An amazing one- valver." 
This kit contain all genuine short -wave com- 
ponents, drilled chassis, valve, accessories and full 
instructions. Ready to assemble, and of course, 
as all our products -fully guaranteed. Full range 
of other S.W. kits, including the famous model 
"K plus" (illustrated above). All orders despatched 
by return. Send stamped addressed envelope for 
descriptive catalogue of kits & components, also 
test report and details of exciting competition for 
Short -Wave [ Mtener=. 

"H.A.C." SHORT -WAVE PRODUCTS 
P.O. BOX No. 16, EAST GRINSTEAD, 

SUSSEX RHI9 35N 

VEROBOAROS GIVE A PROFESSIONAL 

FINISH TO YOUR WORK 

0.1-and 0.15-pitch, plain and copper 

clad universal circuit boards. 
ROM 00111, 11)(:n4 III I,IILLR 

111,11)1 IIISIRIgU1nR N *lose ,EI,et,i ltl Ln,toi, l'.I 

VrRO ELECTRONICS LTD. 

505 32R TO Chandler oO 7,1,) 

BUILD 
A 

PROFESSIONAL 

TELEVISION 

CAMERA 
Complete kits available as designed 
by "Mullard" Includes a comprehen- 
sive construction manual, less tube 
and lens at £6000 + VAT. Lens and 
tubes also available from stock. 
UHF Modulator Kits at £7.18 includ- 
ing P. & P. & VAT. Allows standard 
domestic TV to be used as monitor 
(Modulator also suitable for TV 
Tennis and other similar games). 

Send 5p stamp for illustrative 
brochure and price sheet. 

CROFTON ELECTRONICS 
124 Colne Road, Twickenham, 

Middlesex TW2 6QS. 
Tel. 01- 898 -1569 
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ENGINEERS 

YOURSELF FOR A 

BETTER JOB WITH MORE PAY! 
Do you want promotion, a better Job, 
higher pay? "New Opportunities" shows 
you how to get them through a low -coat 
home study course. There are no books to 
buy and you can pay -as- you -learn. 

This helpful guide to success should be 
read by every ambitious engineer. 
Send for this helpful 70 page FREE book 
now. No obligation and nobody will call 
on you. It could be the best thing you 
ever did. -CUT OUT THIS COUPON M ME 1)11 

CHOOSE A BRAND NEW FUTURE HERE! 
Tick or state cabled! of Interest. Post to the address below. 

Build -As- You -Learn 
PRACTICAL RADIO 
AND ELECTRONICS 
(with kit) 

Electrical 
Engineering D 

Electrical Installations 
and wiring 

Electrical 
Draughtsmanship 

Electrical 
Mathematics 

To ALDERMASTON COLLEGE Dept. BPW9S, Reading RG7 4PF BPW 

ADDRESS 

Electronic 
Engineering 

Computer Electronics 

Computer 
Programming 

General Radio and 
TV Engineering 

Radio Servicing, 
Maintenance and 
Repairs 

Transistor 
Technology ,] 

CITY AND GUILDS 
Installations and 

Wiring 
CITY AND GUILDS 
Electrical 

Technicians 
CITY AND GUILDS 
Telecommunications 
Radio Amateurs' Exam 

etc. etc. 

NAME (Blocs Capitala Plaaas) ... 

Othe, subjects 
Accredited by C.A.C.C. 

Age 

Member of A.B.C.C. 1 
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 



POWER UNIT Type A125 
Supplying 6 or 9 Volt 
DC at 200 mA. 
In moulded case form- 
ing a 2 pin 5A main. 
plug. 
2 metre output lead 
with 4 -way mutipia 
giving 24 and 2.5 nun 
sockets and 3.6 mm 
plugs. 
Price 62;26. Post 10p. 

2° and 4" PANEL METERS 

2" 4" 
SIZF,: 60mm Wide 
x 49mm High x 
40mm Deep. 
Movement 

Ohms 
0-60 micro A. 1280 
0 -100 micro A. 880 
0 -800 micro A. 170 
0 -1 mA 170 
0 -5 mA 170 
0 -10mA 6 

0 -50 mA 0.5 
0 -100 mA 0.5 
0 -800 mA 0.6 
0-1 AMP 05 0-1 AMP 
0-2 AMP 0.6 0-2 AMP 
0 -26 Volt 10K 0 -25 Volt 
0 -60 Volt 90K 0 -50 Volt 
0 -300 Volt 800K 0 -300 Volt 
"g" Meter 170 "g" Meter 
VU Meter 6260 VU Meter 

SIZE: 110mm Wide 
x 82mm High x 
43mm Deep. 
Movement I.R. 

Ohm. 
0-60 micro A. 1400 
0-100 micro A. 730 
0-800 micro A. 200 
0 -1 mA 200 
0 -5 mA 200 
0 -I0 mA 
0-60 mA 0.5 

6 

0-100 mA 0.6 
0-600 mA 0.6 

05 
06 

15K 
50K 

500K 
200 

5250 

VU Meters are complete with detectors. 
Modern wide view. 
Price 2^ 6296 Poet lop. Price 4" 13.96 
Post 10p. Lamps 55p per set. 

} watt CARBON FILM RESISTORS 
} watt at 70°C E 12 range 10 Q-1M C) 5 
toi above 470 K O 10% toi at 969 per 100. 

ELECTRONIC MAINS TIMER 
A reliable unit ideal for timing 
Bathroom /Toilet 
Ventilator. 
Stairway/ 
Cloakroom 
Lighting etc. 
Give. up to 80 
min. delay before 

witching off. 
Delay 1 -30 mine. 
adjustable. Max Load 400VA or 1000 matte 
resistive. White Cue 31" x Sr x 2 ". Fitting 
Instructions included. 
Trade Price 86 -B0. Poet 20p. 

MAINS KEYNECTOR 
The safe, quick, connector 
for electrical appliances, 
13 Amp rating, fused, = 1 
will connect number 
of appliances 
quickly and 
safely to 
the main., 
ideal for / testing, dem- 
onstrating, 
window dle- 
plays, etc. Waning Light, interlocked to 
prevent connecting when live. 
Trade Price 6825. Poet 25p. 

TRANSFORMERS 
SAFETY ISOLATING 
Prim. 120/0401. Me. 120/640V. Centre TIP 
with Sawn. 
VA Ref Price Price Price 
(watt.) No. Cued Plugs Open Post 

C 2 Pin -I. L L 
1 Earth 

60 149 746 0.80 4.00 0.30 
100 150 9-22 0.80 4.00 0.62 
200 151 1120 0-80 7.40 0.52 
250 162 11-68 0.80 8.88 0.58 
350 153 14-10 0.80 10.80 0.80 
600 154 1668 0.80 1838 1.00 
750 155 24 .63 1-00 18-72 1.20 

1000 158 32-19 1.00 2060 120 
1500 157 3818 140 3034 O.A. 
2000 168 4620 240 3468 0 A 
3000 159 6650 240 5335 O.A. 

12 £ 24 Volts Prim. 200 -2401. 

Amp. Ref. 
12V 34V No. 
0.3 
0.0 

1 

2 
4 
e 
e 

10 
12 
16 
20 
30 
40 
60 

0 0 
0. 5 
0 

1 

2 
3 

242 
111 

213 
71 
18 
70 

108 
72 

116 
17 

116 
187 
232 
226 

Price Post 
8 L 

1-84 
148 
1-68 
609 
D68 
180 
4.20 
4-80 
001 
622 
847 

11.96 
1846 
1640 

0-22 
Oß2 
Oß2 
Oß2 
048 
0.42 
0.52 
0.02 
0.62 
0.62 
0.69 
0.97 
1.00 
1.10 

30 Volts 
Prim. 200 -240V. M6. 1!, 16. 20. 14. 50V. 

Amp. Ref, Price Poet 
No, 6 L 

0.5 112 1.72 022 
1 79 ill 0.38 
2 e 8 28 048 
3 20 410 0.42 
4 91 OIS 0.62 
e 61 8-W 0.62 
6 117 460 0.62 
n 88 860 0.67 

10 89 897 0.67 

50 Volts 
Prim. 100 -240V. 
Bee. 16. 24, U. 40, 901. 
Amp. Ref. Price 

No. L 

0-D 102 1U 
1 101 B 00 
9 104 467 
3 106 640 
4 106 689 
O 107 1117 
e 11s 1411 

10 119 1647 

Post 
L 

040 
0.38 
042 
0.52 
0.62 
0.67 
0.97 
097 

60 Volts 
Prim. 180 -2401. 
Bee. 34, 30, 40, 48, 00V. 
Amps 

o 

Ref. 
No. 
124 
126 
127 
126 
123 

40 
120 
121 
122 
189 

Price Post 
L L 

DOB 0-38 
1-M 040 
463 0-42 
6.84 0.53 
7.94 0.07 
S-96 0.67 

10-15 182 
1998 1.00 
1115 1.00 
1400 1.10 
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Price 

1-p 
1i0 
1-83 
i-lS 
1-43 
1-76 
640 
1-10 
130 
1-18 
140 
1.47 
1-71 
8-00 
1-81 
S41 
3-73 
161 

Post 
L 

0.10 
0.10 
0.22 
0.10 
010 
0.22 
0.96 
0.10 
e 10 
010 
0.10 
049 
Oß2 
0.40 
0.30 
0.48 
00e 
0.50 

PLASTIC CASED SILICON BRIDGE RECTIFIERS 

One Amp Two Amp Four Amp Six Amp 

60 P.I.V. 369 60 P.I.V. Up 100 P.I.V. 66p 60 P.I.V. 06p 
100 P.I.V. Sop 100 P.I.V. 40p 200 P.I.V. Epp 100 P.l.V. 70p 
200 P.I.V. Up 200 P.I.V. 469 400 P.I.V. ISp 200 ELY. pop 
600 P.I.V. Bop 400 P.I.V. 50p 600 P.I.V. 760 400 P.LV. 009 

ADD 101) P A P PER ORDER 

AUTO TRANSFORMERS 
Caged version. are 240 Volt Mains to 115 Volte, smart 
steel cased unite coated in tough resin with power lead. 
fuse and 115 Volt American type socket up to 500VA, 
above 500VA able entry. 

Price Price Price 
VA Ref. Cased Plugs Open Poet 
Watts No. L 2 A 3 pin L L 

Tapped at 115, 220, 240 Volte 
20 113 8.00 0.16 1.66 0.30 

Tapped at 115, 200, 220, 240 Volts 
150 4 5.80 0.15 
200 65 640 0.15 
300 66 7.27 016 
600 67 999 016 
760 89 12-56 0 75 

2000 84 1670 0.76 
1500 93 1988 0.75 
2000 95 3010 144 
3000 73 4858 1.90 

3-98 
4-50 
6.28 
849 
9-70 

19-40 
1068 
2206 
32.00 

0-39 
0.40 
0.62 
0.67 
0.82 
0.82 
150 
1.50 
1.90 

I PLEASE ADD 8% FOR V.A.T. 

POWER UNIT Type CC 12 -05 
Output switched 3, 4.5. 6, 7 5 
9 and 12 volt. at 500 mA D.C. 
Operates from 240 V mains, 
suitable for Radicle, Tape 
Recorders, Record Players etc 
Size 7.5 x 6.O x 14-0cm. Price 
6396. Pod 25p. 

MINIATURE NEONS 
Omm die.. 12mm length leads length approx. 20mm. Recom- 
mended ballot resistor 150K ohms for 240 Volt operation 
Price: Packet of 10 for 50p. Postage 10p. 

A.S.P. LTD. 
DEPT PWI2, SIMMONDS ROAD, WINCHEAP, 

CANTERBURY, KENT. Tel: (0227) 52436 

MIINIIIIIIIIIIIUi_-° 

If you have difficulty in obtaining 

PRACTICAL 
=_ WIRELESS 

Please place a regular order with your newsagent or 
send 1 year's subscription (£3.25) to:- 
Subscription Department, 
Practical Wireless, 
Tower House, Southampton Street, 
London, WC2E 9QX 

FELSTEAD ELECTRONICS (PW86), CH ADLE,CHESHIRE á841s 
STYLI. Replacements for virtually all ACOS, BOB, COLLABO, GARRARD, PHILIPS. 
RONETTE, SONOTON E. Single Tip: Sapphire 19p, Diamond 879, Double Tip: Can 

be Stereo /LP +78 or ST /LP Sapphire 37p. Double. Tip: Diamond ST /LP + Sapphire 78 

85p. Diamond ST /LP + Diamond ST /LP 21-25. For GOLDRING Diamond G800,080011 
and 0850 at 1210 each. 0800E at 24-10. Charges lOp any quantity. FREE LIST (FOR 
SAE) FULL DETAILS STYLI AND CA RTRI DOE EQUIVALENTS including SHURE. 
PICKERING, AUDIO -TECH, 11 0 0., AND MANY MORE STYLI FOR MAGNETIC 

AND CRYSTAL PICK -UPS. 

CARTRIDGES. All with styli and fittings. Replacements for ACOS (1P /91 SC (Stereo. 
ompatible series) at 11:05, 01'93 Stereo at 11 .45, 0P94 Stereo Ceramic at 119.8: nomo 

for RONETTE DC/4008CM (Speed change switch at front for GP67, TC8 A c.( at /1.26, 
for BSR X311, X5H and X5M at 11.85 each. MOH and SKSM at 1170 each. TCSH 
at 1160, TCS Stereo, 3 pins, 12.15; charges lop any quantity. 

RECORDING TAPE. ALL FINEST BRITISH MYLAR: 5" 600 ft. 409; 5" 900 ft. 659. 
51" 1200 ft. 75p ; 7" 1800 ft. 31-05. Charges Mr 5" and 51 ". 1-4 139 each; 5 and over, 339 
the lot. Charges for 7 ", 1 -3 16p each, 4 -5 869 the lot, 6 and over 40p the lot. 
SPEAKERS 21 ", 3, 8 or 64 ohms (state which) 55p. Charges 10p each. 

CONNECTING WIRE. Pkt.. of 5 coils. asstd. cols, each 5yde. Solid core lOp (lop charges). 
Flexible 219 (1Op charges). 

EARPIECES. Magnetic. 2.5 or 3-5mm plug (state which) 15p. CRYSTAL (3.5mm only) 
350 (all top up to 6). 

VIBRATORS. 7 pin BYNCIL. (128R7 type) 759. 4-pin NON -synch (121HD4) 46p all 
10p euh). 
Send SAE for free styli, cartridge, accessories and components Hat. All prices include VAT. 
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, 4 -5 869 the lot, 6 and over 40p the lot. 
SPEAKERS 21 ", 3, 8 or 64 ohms (state which) 55p. Charges 10p each. 

CONNECTING WIRE. Pkt.. of 5 coils. asstd. cols, each 5yde. Solid core lOp (lop charges). 
Flexible 219 (1Op charges). 

EARPIECES. Magnetic. 2.5 or 3-5mm plug (state which) 15p. CRYSTAL (3.5mm only) 
350 (all top up to 6). 

VIBRATORS. 7 pin BYNCIL. (128R7 type) 759. 4-pin NON -synch (121HD4) 46p all 
10p euh). 
Send SAE for free styli, cartridge, accessories and components Hat. All prices include VAT. 



WATFORD ELECTRONICS 
35 CARDIFF ROAD, WATFORD, HERTS, ENGLAND 

MAIL ORDER. CALLERS SATURDAYS ONLY 
C.W.O. Please. P. & P. add 15p to orders under L3. Pr,ces exclusive of VAT 

A 00,000eiils brand new and lull, yunranleed 
TRANSISTORS TTL 74 SERIES 
AC107 16p BCY42 28p 0C202 60p 2N2217 !)x 

AC125 130 BCY43 25p TIP29 Up 2N221 BA 
AC128 13p BCY58 16p TIP29A ISp 20p 
AC127 13p BCY59 160 TIP30 Iap 2142219 25p 
AV128 130 BCY70 15p TIP30A 54p 2142220 16p 
AC176 14p BCY71 160 TIP31 5/p 2N2222A 
AC18T 13p BCY72 12p TIP32 61p 20p 
AC188 13p BD131 4Sp TIP33 950 2N2303 25p 
ACY17 35p BD132 4Sp TIP34 130p 2N2483 30P 
ACY19 2Sp 
ACY20 240 
ACY21 290 
ACY22 160 
AD110 Up 
AD149 /tp 
AD161 359 
A0162 350 

130145 550 
BDY11 1150 
B0Y1713Sp 
BDY181250 
EI 

BDY60 S2p ,Dy, SSp 
BF194 1op 
BF195 l0p 

TIP41 65p 
TIP41A 680 
TIP42 70p 
TIP42A 74p 
TIS43 26p 
TIS44 17p 
TIS45 Sip 
TIS46 26p 

2N2894 300 
2142906 15p 
2N2907 1110 
2N2926 9p 
2143053 16p 
2N3054 420 
2N3055 45p 
2N3814 59p 
2N3615 6Sp 

AF111 14p BF198 12p TIS80 lip 2N3702 12p 
AF115 t/p BF197 1Sp TIS61 lip 2N3703 12p 
AF116 14p BFY50 2op TIS62 26p 2143704 12p 
AF117 140 BFY51 20 p TIS91 281 2N3705 12p 
AF118 40p BFY52 2op ZTX107 10p 2N3706 10p 
BC107 100 BFY53 17p ZTX108 100 2N3707 100 
BC708 100 BFV55 35p ZTX109 12p 2N3708 Sp 
BC109 10p MJE370 63p ZTX300 12p 2143709 Op 
BC117 lip MJE371 78p ZTX301 14p 2N3713 1290 
BC148 10p MJE520 62p ZTX302 16p 2143715 150p 
BC749 tip MPF102 30p ZTX304 22p 2N3716150p 
BC157 130 MPF103 300 ZTX311 10p 2143771 140p 
BC158 110 MPF104 26p ZTX341 19p 2143772 160p 
BC159 13p MPF105 36p ZTX500 1Sp 2143773 240p 
BC167 12p 0C26 /Op ZTX50216p 214381gg 28p 
BC168 121 OM Sip ZTX504 42p 2N3820 38p 
BC169 1217 0C35 16p ZTX531 23p 2143823 60p 
SC170 11p OC36 52p ZTX550 lip 2143903 15p 
BC171 11p 0C41 Up 2N706 11p 2143904 ISp 
BC172 11p 0C42 350 2N708 tip 2N3905 170 
BC177 16p 0C44 12p 2N1131 200 2N3906 17p 
BC178 16p 0C45 12p 2N1132 20p 2N4037 3Sp 
BC179 fOp 0070 120 2N1301 20p 2N4062 12p 
BC182 11p 0071 12p 2141302 200 40311 34p 
BC183 11p 0072 12p 2141303 20p 40323 32p 
BC184 11P 0074 26p 2911304 24p 40324 47p 
BC212 13p OC18 12p 2141305 24p 40326 3Sp 
BC213 131 0082 15p 2N1306 21p 40360 /0p 
BC214 151 0083 209 2N1307 26p 40361 lSp 
BCY39 Np 0C140 100p 2N1893 30p 40362 39p 
BCY40 Np 0C201 700 2N1990 45p 40407 32p 

7400 18p 7480 
7401 lip 7481 
7402 lip 7482 
7403 16p -7483 
7404 19p 7484 
7405 19p 7485 
7406 39p 7486 
7407 39p 7487 
7408 21p 7489 
7409 Up 7490 
7410 16p 7491 
7411 22p 7492 
7412 26p 7493 
7413 269 7494 

7405 
7496 
74104 
74105 
74107 
74110 
74111 
74118 
74121 
74122 
74123 
74141 
74150 
74151 
74153 
74154 
74155 
74158 
74160 
74166 
74167 
74174 
74176 
74180 
74182 
74184 
74185 
74190 
74191 
74192 
74193 
74194 
74198 
74199 

7414 60p 
7416 35p 
7417 350 
7420 lep 
7422 24p 
7423 360 
7425 38p 
7426 Zip 
7427 37p 
7428 3110 
7430 

37p 
hip 

7432 
7433 360 
7437 340 
7438 43p 
7440 16p 
7441 7Sp 
7442 75p 
7443 1200 
7444 12íp 
7445 160p 
7446 11190 
7447 130p 
7448 118p 
7450 16p 
7451 lip 
7453 160 
7454 lip 
7460 160 
7470 Sip 
7472 26p 
7473 37p 
7474 37p 
7475 SSp 
7476 37p 

LINEAR IC S MC1310P 27Sp 
709C DIL /T09935p MCI710CG :V 
723C DIL /TO9975p NE5550Ti roar 6Sp 741C Spin DIL 320 

NE562 FM Son 3500 
14pin DIL/ PA246 1500 

7099 38p SL403D 1500 
747C 14pin DILOOp SL414A lisp 
748C 8pin DIL 460 TADIOO AM 1500 
7805 (Reg.) 1700 TBA800 5W A 

CA3018 729 1350 

CA3020 1100 ZN414 1150 

CA3035 135p OPTO 
CA3036 NP ELECTRONICS 
CA3046 700 Mlnitron3015F 110p 
CA3048 2100 OCP7 40 
CA3050 i3Sp OCP71 65p 
CA3075 1509 ORP12 Sip 
CA3081 154p ORP60 450 
CA3089E 111Sp ORP61 46p 
CA30900 345P LED TIL 200 (Red) 
LM300 7099 170P with socket 19p 
LM304 7099 1700 2145777 350 
LM305 TO99 1300 
MC724 Sip OIL SOCKETS 
MC1303L 1300 8, 14, 16 pin 

\C1304P 1140 15p each 

DIODES BR DGE 
AA120 hip RECTIFIERS 

lap (Plastic Case) 
IA5OV 20p 
IA 400V 23P 
1A 600V 250 

BY100 
BY164 35p 
BYZ11 2Sp 
OAS 39p 
OA9 9p 
OA79 100 
OA81 Op 
0A85 10p 
OA90 Op 
OA91 Op 
0A200 Op 
0A201 Op 
PL4001 Op 
PL4004 Op 
PL4007 12p 
1N914 Sp 
1 N4001/2 6p 
1N4003 7p 
1144004/5 70 
1N4006/7 Op 
1144148 Sp 

2A 50V 
2A 200V 
2A 600V 
4A 200V 
4A 600V 
6A 200V 
6A 600V 

30P 
40p 
45p 
540 
70p 
Up 
o7p 

THY- 
RISTORS 

100V 1A 30p 
400V 1A /Sp 
600V 1A 550 
100V 3A Isp 
400V 3A S5p 
600V 7A 950 

60p 
110p 
lip 

110p 
95p 

187p 
lop 

1550 
2609 
650 
99p 
69p 
69p 
60p 
Np 
95p 
S3p 
530 
I3p 
660 
lip 
90p 
SOp 
70p 
000 
90p 

145p 
100p 

99p 
1660 
105p 
1Np 
13Sp 
160p 
3Np 
160p 
126p 
1260 
126p 
189p 
180p 
195p 
195p 
200p 
200p 
130p 
277p 
270p 

TRIACS 
400V 3A OSp 
500V 3A 120p 
400V 6A 1200 
500V 6A 150p 
400V 10A 145p 
500V 10A 180p 

ZENER 
DIODES 
400m W 
3.3-33V 
10p each 

ALUM. BOXES 
21x5 }x14" 45p 
4,4x14" 4Sp 
4x2fx1 }" 450 
4x5 },1 " Np 
4x24x2" 50p 
3,2x1" 3Sp 
7:5x21" lop 
8 :6x3 Np 
10x7x3" 1180 
10x44s3" Np 
12,5,3" 1200 
12,8,3" 1S0p 

POLYESTER CAPACITORS: Axial lead type. (Values are in µf). 
400V: 0001, 00012, 00015, 00018, 00022, 00033, 24P; 00047, 0 0068, 0-01, 0015, 
0 022, 30; 0.047, 0068, 0.1, 4p; 0 15, 0-22, 7p; 0.33, 10p; 0.4713p; 160V: 0 1, 0.15, 4p; 
0 22 Sp; 0.33 6p; 0.47 9p; 0-8810p; 1 .0130. 250V: 0-22 6p; 0.33 11p; 0.68 12p; 0.47 9p; 
2 2 lip. 
RADIAL LEAD P.C. TYPE (Values are in Of). 
250V: 0 01, 0015, 0022, 3p; 0.033, 0047, 0-068 3 }p; 0.1 4p; 0 15 4p; 0 22, 033 Sp; 
0.47 7p; 0.68 10p; 1.0 11p; 1.5 26p; 2-2 72p. 

ELECTROLYTIC CAPACITORS. Axial lead type (Values are in 0f) 
63V: 1'0, 1 .5, 2.2, 3-3, 4, 4.7, 6.8, 10, 15, 20, 22, 47, 68 6p each, 10012p. NV: 100, 6p. 
30V: 3500, 3Sp. 2SV: 68, 6P; 150, Op; 220, 11p; 470, 13p. 25V: 680, 160; 1000, 24p; 
2200, 31p; 3000, 39p. 16V: 40, 100, 125, 250, Sp. 16V: 1000, 1500, 16p. 10V: 4, Sp; 640, 
10p; 1000, 14p; 2200, 18p. 

CERAMIC CAPACITORS 
50V d.c. Plaquette body 25mm leads. 
Range: 50f- 10,004f price 2p each. 
0.015pf, 0.022uí, O'033uf, 0'017uí 3p 

POTENTIOMETERS AB Carbon track 
0.25W. log and linear values 
1Kohm -2Mohm single gang 1Sp 
5Kohm -2Mohm single gang w /switch 

26p 
2Kohm -2Mohm dual gang 42p 

SLIDER POTENTIOMETERS 
0.25W log and linear values 
5KO -500KO single gang Up 
10K- 500Kohm Dual gang SOp 

KNOBS for above Black or Silvered 10p 

MYLAR FILM CAPACITORS 
100V: 0.001 of, 0-0020f, 0 005uf, 0 Olof 
00201, 0.04uf, 0 0501 3p. 100V: 0 lof, 
0ß0f. S0V.0 470f 4p. 

PRESET POTENTIOMETERS 
0.25W: 100ohm -I Mohm Horizontal Op 

1K -1Mohm Vertical 6p 
0.1W: 50ohm -1Mohm Vertical 4p 

RESISTORS High Stability low noise 
}).N C 5% 2-2R -10M E24 Ip 
4W C 5% 2.2R -10M E12 Ip 
1W C 5% 2-2R -10M E12 2.Sp 
4W WW 10% 1R -10OR 512 Op 

JACK PLUGS 1 SOCKETS 

Screened 
Chrome 

}" mono 17p 
}" stereo 30p 
3 5mm 140 
25mm 10p 

Plastic 
body 

13p 
lip 
100 

Op 

Open 
Metal 

13p 
1Sp 
op 
Op 

Moulded 
with Break 
Contacts 

17p 
2Sp 

BANANA PLUGS 
(Red or Black) Op A 
SOCKETS Sp. 
COAXIAL PLUGS 
10p; SOCKETS Op i 
COUPLERS (f -f) 1Sp 

CAR AERIAL PLUGS 
10p. 

DIN PLUGS 12p. SOCKETS Op. COUPLERS 15p. (2 pin loudspeaker type. 3 pin 
4, 5, (180° A 240 °) 6 6 7). 

PHONO PLUGS (ASSORTED colours) ip, COUPLERS Op. 
SOCKETS: Single Sp; Double 7p; Triple 10p. 

SWITCHES 
TOGGLE: SPST 1Op 

DPDT 220 

SUB -MINIATURE TOGGLE 
SP changeover 3Sp 

SP on/off 35p 
DPDT Np 

SLIDE: 1A DP 250V 10p 
4A DP 250V miniature 9p 

PUSH BUTTON: make or break 15p 
ROCKER (white): SA 250V SP changeover 

centre off 25p 
ROTARY WAVECHANGE: 1 pole 12 way 

2p /4w, 2p /2w, 3p /3w, 2p /13w, 30/4w, 4p/2w, 
4p /3w 24p 

TRANSFORMERS 
Primary 250V. Secondary as stated 
below (in Volts): 
6-0-4 (miniature) 100mA 90P 
9-0-9 100mA Np 
12-0-12 100mA Np 
18-0-18 aleo 24V 100mA Np 
24-0-24 500mA 220p 
30.24 -20- 15-12-0 1 A 23ip 
9-0 2A 110p 
8-0 2A 110p 
5-0 2A 1100 

LAMP HOLDERS /LAMPS 
LES HOLDER round top, colours Red/ 
Blue /Green /Yellow /White requires 4" 
hole 14p 
MES HOLDER. Heavy duty, round top 
Red, requires 1" hole 25p 
NEON. 240V RED round top 4" hole 25p 
NEON. As above but with }" square 
RED top 2Sp 
NEON. As above but with 4" square 
green top 25p 

VEROBOARD 
01 

2031" 30p 
2405" 32p 
31s3í" 32p 
310" í8p 
2407" 98p 
3 }x17" 130p 
41x17" 1730 
Pkt of 38 pins 
Spot face cutter 
Pin insertion tool 

Pitch 
015 

23p 
Up 
32p 
38p 
75p 

10Sp 

0.15 
plain 
lop 
1Sp 

260 
SSp 
7Sp 

195p 
20p 
Np 
Np 

KNOBS (To fit 4" shaft) 
K1 Black pointer type Op 
K2 Slim silvered aluminium 111p 

1(3 Black 19" with chrome rim 150 
K4 Black with bright metal top. 

33mm dia. lip 
KS Black with metal top and skirt 

numbered 0-10. 37mm 20p 
KB As K5 but with black pointer 

on skirt 20p 
K7 Tapered Black with metal top and 

skirt numbered 0-10. 30mm dia. 20p, 

MASSIVE CLEARANCE BARGAINS 
Bargain component parcels contain Resistors, Capacitors, Poten- 
tiometers, Knobs, Rotary and Slide Switches, IF's, Tag Strips, Drive 
Drums, Coil Formers, Wire, Grommets, Relays, Pulley Wheels, 
Magnets. Transistor Panels, etc. Save yourself L's on these well 
selected parcels, 61b net weight LI.00, p.p 50p. 
Brand New Wire -wound Resistors 1 -7 watts, mostly Plessey 
GWS- I- 3 -5 -7. Good selection. 100 for El .00, p.p. 20p. 
Mullard Ferrite Cores LA3 50p, LA4 75p, LA2100 SOp. 
SPECIAL OFFER. Metallised Polyester Capacitors by Erie, Mullard, 
etc. Values include .01/160V, .01/250V, -015 /160V, .022/160..033/160, 
.047/160V, .068/160V, 1/160 -250V, 22/160V, etc. This is a bargain 
not to be missed. 100 for LISO, p.p 20p. 
Assorted Capacitors, Silver Mica, Tubular and Disc Ceramics, Poly- 
styrene, Tremendously good selection. 300 for LI, p.p. 20p. 
Please add 8% V.A.T. 

Mail Order Only. 

XEROZA RADIO, 
I, EAST STREET, BISHOPS TAWTON, DEVON. 
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PUBLISHER'S 

ANNOUNCEMENT 

Due to production difficulties existing at 
the time this issue went to press, we 
strongly advise readers to check with 
advertisers the prices shown, and avail- 
ability of goods, before purchasing. 



Practical Wireless Classified Advertisements 
The pre -paid rate for classified advertisements is 12p per word (minimum 12 words), box number 30p 
extra. Semi -displayed setting £10.00 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. 

Aerials 

GENUINE FULL SIZE 
18 element TV aerial 
as used by leading 
TV companies 

+43P Un 

ITV, 
BBC1 

62B/W 
6 Colour 
Guaranteed 

Perfect Pictures. 

Save ((s. We supply 

this genuine U.H.F. 

aerial for only (7.20. can 

e lifted outside or inside. 
Quality made technically 

advanced design. Precision 

qi al,ellectoi eliminates ghosting 
Complete with clamp. instructions 

advice. Manny Beek Refund. 
WallIC Cavan Bracket 25p. Bast 
Cable 12P per yard. Plug SOP & FREE 

with order maps 8 channel reference 

of Radio 8 TV Transmitters. 
6EN0 DIRECT TO DEPT. PW10 

219 Mansfield Rd. Nottingham. 

IMPERIAL TRADINGAERIAE9LTA 
wr qu:dn v; A 

1. L A. TWEEDY LTD. Incorporating R. Baines 
Prices Include VAT and Postage 

Multlbsams: MBM 30 L5.20, MBM 46 L8-35. 
MBM 70 E14 25. 
Parabsams: PBM 12 E4-OS, PBM 18 E5-IS. Log- 
periodic Li -20. 
Stereobeams: SBM 1 E2í5, SBM 2 £3.00, SBM 3 
L5.30. SBM 4 L5-10, SBM 6 E8-75. 
Masthead Amplifiers UHF or FM VHF £10.00. 
Setback L5 50. 
We are stockists of AMTRON KITS and BIB 
ACCESSORIES. 
VHF Co -ex Sp /m, Low Loss 12p /m. 
Open Tuesday to Saturday 0900 -1730. 

70 Chatsworth Road, Chesterfield 2140 2AP. 

Wanted 

TOP PRICES PAID for NEW VALVES 
and TRANSISTORS 

popular T.V. and Radio types. 
KENSINGTON SUPPLIES (C). 

367 Kensington Street. Bradford 8. 
Yorkshire. 

WE BUY New Valves, Transistors and 
clean new components, large or small 
quantities, all details, quotation by 
return. WALTON'S. 55 Worcester 
Street, Wolverhampton. 

EARLY WIRELESS receivers, com- 
ponents and magazines, details to 
Johnson Raffles, Haverbreaks, Lancas- 
ter. 

VINTAGE RADIO MART urgently 
wants to buy all types of pre -war 
radios, literature, components, particu- 
larly pre -1927. Box No. 116. 

WANTED. One of each, new or good 
S /H, PEN20, H20, SP20 valves. John 
Benson, 258 Portland Road, South Nor- 
wood, London SE25. 

AVO. 7 & 8 any condition. Any quan- 
tity. Huggett's, 2 Pawsons Road, W. 
Croydon. 

WANTED. Volumes 1 -7 Practical Elec- 
tronics and volumes 40 -46 Practical 
Wireless in perfect condition. Box 117. 

HEATHKIT Hi -Fi MA -12 Power Ampli- 
fier and USC -1 Stereo Control Unit. 
Amberley 2237. 

URGENTLY required Service Sheet for 
"Sound" tape recorder Model 555 all 
expenses paid. Box No. 119. 

For Sale 

COPPER CLAD LAMINATE 
FOR 

PRINTED CIRCUITS 
Single sided 1/16" paper base-1.0p/sq. Inch. 
Single sided 1/16' glass-epoxy-1.5p/sq. Inch. 
Any rectangular sizes cut to your requirements. 
Please send cash with order. 
Price Includes postage and packing. 
From SIMTECH ENGINEERING LTD 

VOLUNTARY PLACE 
WANSTEAD 
LONDON E.11. 01. 5304240. 

SEEN MY CAT? 5,000 Items. Mechani- 
cal & Electrical Gear, and materials. 
S.A.E. K. R. WHISTON, Dept. PW, 
NEW MILLS, Stockport. 

PVC ADHESIVE TAPES 58 in x 11 yds 
Black, some colours. £5 per 100. £40 
1,000, samples. £1. North, 1 Elloughton 
Grove, Cottingham, Yorks. Tel: Hull 
847208. 

MICROPHONES: AKG D109, £12.65; 
AKG D202EI, £43.45; AKG D190C, 
£18.70; AKG D190E, £20; AKG D224 
£55; Sennheiser MD111N, £49.50; Senn - 
heiser'MD413N, £29.70. All brand new 
and boxed. Send CWO to J. J. Francis, 
(Wood Green) Ltd., Manwood House, 
Matching Green, Harlow, Essex. Tel: 
Matching 476. 

VALVES, VALVES & MORE VALVES. 
Large stocks 1930 -1974, many obsolete. 
Also available many types of tran- 
sistors and styli. Price lists available, 
154. Cox Radio, The Parade, East 
Wittering, Sussex. West Wittering 2023. 

SOUND TO LIGHT CONVERTORS 3- 
channel, 1.5 kW £18, 3 kW £25, single 
channel £9; Sequencer £93; Strobes 
from £19; Projectors from £24; etc. 
Call or mail Aarvak Electronics, 98A 
West Green Road (Side Door), London 
N15 5NS. 01 -800 8656. 

CONNOISSEURS. I have attic -rescued 
back numbers Wireless Weekly (later 
Wireless), seven issued in 1924, two 
issued 1925, nine issued 1926; Wireless 
World, six issued 1925, thirty -seven 
issued 1926, three issued 1027; and mis- 
cellaneous same dates. Offers to Box 
118. 

Books and Publications 

Technical Books -,. 
RadiohElectronics 

Handbook of Tested Transistor Circuits £030 
Radio Servicing for Amateurs £0 -20 
Boys Book of Crystal Sets & Simple Circuits £0.25 
Television Timebase Circuits £1-00 
How to Solve Solid State Circuit Troubles E1 -75 
Now to get the best out of your Tape Recorder E1.50 
Transistor Circuits Manual No. 2 £0 -15 
Jack Darr's Service Clinic f1 -35 

Transistor Circuits for Modern Test Equipment EO-60 

Rad & Elect' Colour Codes and Data Chart E0.15 
Handbk of Transistor Equiv. and Substitutes £030 
Hi Fi, PA & Disco Amplifier Design Hndbk E0.75 
Radio Servicing Problems E045 
Electronic Circuits for the Asnat Photographer LOBO 
Handbook of Simple Transistor Circuits £0-35 
How to build Solid State Audio Circuits Et -75 

Sound and Loudspeaker Manual EO -50 
TV Technicians Bench Manual E2 -50 

Radio Amateur Operator's Handbook £0.70 
Audio Amplifiers £063 
Television Servicing Vol. No 1 E3.85 
Television Servicing Vol. No. 3 £0-60 
Television Servicing Vol. No. 4 E085 
Radio Technicians Bench Manual £3.00 
Servicing Transistor Radio Receivers EO -75 
1st0800k of Hi Fi Loudspeaker Enclosures £0.60 
2nd Book of Hi Fi Loudpeaker Enclosures E080 
Manual of Electronic Circuits for the Home E0.50 
Modern Crystal Set Circuits for Beginners E0 -35 
Electronic Novelties for the Motorist EO.50 

2nd Book of Transistor Equiv.& Substitutes E0.95 
Handbook of Electronic Musical Novelties EO -50 
Transistorised Novelties for Hi Fi Enthusiast EO-35 
Fault Location Exercises in Rad.& TV Vol.1 £080 
Fault Location Exercises in Red.& TV Vol.2 fi -35 
Colour TV Picture Faults E2.50 
Practical Transistor Novelty Circuits E0.40 
Boys Book of Practical Radio & Electronics E060 
Radio Receiver Construction using ICs & Transis £0 -60 
ICs & Transistor Gadgets Construction Handbk .. EO -60 
Integrated Circuits Equiv.& Substitutes Hbk f0 -75 

FREE! * * * *tt * * * *s *tit *. * * * *. 
* A ' ResistorColourCodeDiscCalculator' 
* I Invaluable to the keen radio constructor!) * 
* OFFERED FREE ON REDUES' FOR ORDERS £3 ANDOVER * 
* PLEASE ADD 10% FOR POSTAGE & PACKING * 

RADIO BOOK SERVICE 
40 Elwill Way. Beckenham BR3 2RZ 

UFO CHARTS. -Wave Prediction, 49p; 
Daily Flight Pattern, 44p; Map, 44p; 
TV UFO Detection, 2 Optical Circuits, 
55p; Propulsion Theory, 55p; Gravity 
Theories, 55p. Circuits: Transistor 
Optical, 66p; Radiation /Optical, 40p; 
Microdetector with memory, LSI, 75p. 
R. & E., Highlands, Needham, Suffolk. 

Service Sheets 

SERVICE SHEETS for over 6,000 
models of Televisions, Radios, Transis- 
tors, Stereo, Tape Recorders, Record 
Players, etc., at only 30p plus SAE 
with free Fault- Finding Guide. Over 
50,000 sheets in stock for 10,000 
models. SAE enquiries. Catalogue 20p 
plus SAE. Hamilton Radio, 47 Bohemia 
Road, St. Leonards, Sussex. Telephone 
Hastings 429066. 

SERVICE SHEETS, Radio, TV etc., 
8,000 models. Catalogue 20p. S.A.E. 
enquiries. Telray, 11 Maudland Bank, 
Preston. 
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LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 

RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS, 

CAR RADIOS) 
ALL AT 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.) 

PLEASE NOTE 
W. operate e "by return of post" service. Any 
claims for non -delivery should be mede within 
7 -days of posting your order. 

C. CARANNA 
71 BEAUFORT PARK 
LONDON, N.W.11 6BX 

We have the largest supplies of Service 
Sheets (strictly by return of post). Please 
state make and model number alternative. 
Free TV fault tracing chart or TV list on 

request with order. 
Mail order or phone 01 -458 4882 

Educational 

TELEVISION 
TRAINING 

16 MONTHS' full -time practical and 
theoretical training course In Radio 
and TV Servicing (Mono and Colour) 
for beginners. 

13 WEEKS' full -time Colour TV 
Servicing course. Includes 100 hours 
practical training. Mono revision if 
necessary. Good electronics back- 
ground essential. 

Next session commences on Jan- 
uary 2nd. 

Prospectus from: London Elec- 
tronics College, Department Al2, 
20 Penywern Road, London 
SW5 9SU. Tel. 01- 373 8721. 

C AND E EXAM 
Make sure you succeed with an ICS home 
study course for C and E Electrical Installa- 
tion Work & Technicians, Radio/TV /Elec- 
tronics Technicians. Telecomms Technicians 
and Radio Amateurs. 

COLOUR TV SERVICING 
Make the most of the current boom! Learn 
the techniques of servicing Colour and Mono 
TV sets through new home study courses. 
approved by leading manufacturers. 

TECHNICAL TRAINING 
Home study courses in Electronics and 
Electrical Engineering, Maintenance, Radio, 
TV. Audio. Computer Engineering and pro- 
gramming. Also self -build radio kits. 

Get the qualifications you need to success.' Free details from: International Correspondence 
Schools, Dept. 732B. Intertext house. London 
SW$ 4W. Or phone 01 -622 9911. 
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GO TO SEA as a Radio Officer. Write: 
Principal, Nautical College, Broad - 
water, Fleetwood FY7 8J7. 

Situations Vacant 

£l p.w. cane yours 
.lobs galore? Tens of thousands of 
new computer personnel needed 
over the next few years alone. With 
our revolutionary, direct -from- 
America, course, you train as a 
Computer Operator In only 4 weeks! 
Pay prospects? £3500 + 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 
T73. Oxford House 

9 -15. Oxford Street, W.I. 
Telephone: 01 -734 2874 

Receivers and Components 

ALLARD ELECTRONICS 
Branded Components -Full Specification 

TRANSISTORS SCR's Peke DIODES Pries 
Price ea. ea. 

ea. C1181 /05 030 15914 0.05 
AC125/6/7/8 015 CRB1/10 056 154001/2/3/40 06 
AD140 /149 049 Cß81 /20 0'80 154005/6/7/80 06 
AD161/162 037 CR81 /40 045 
A17114I8/6/7 016 
AF118 0.85 

CR83/40 0 55 
CR07/400 0 98 FREE 

ßC107/8/9 0.09 CR816/100 085 INTRODUCTORY 
BC147/8/9 010 CR816 /200 0'88 OFFER 
5C182/3/4 040 CR816 /600 150 25 Metres 
BC212/3/4 0,11 IC's Connecting Wire 
BCY70/71/720.16 TBA800 1 36 With every order 
ßD181 /132 0.55 fre'e data (5 x bm. in 
BF194/5/6 018 
BFY50 /51/52/53 

gPECIAL 
OFFER 

various colour) 

0.16 25414 
FULL RANGE 

ßY127 0.26 
MJE370 062 RADIO C I 

MJE371 078 
O028 0 60 

El Free Circuit 857400 series, 
Veroboard, Pote, ZEKEBs 

0035 0.50 BZY88 010 traps, etc. eta. 
OC83 OBO All voltages Send for Free List 
TIL209 082 BZX61 series B.A.E. pleats. 
2272218 019 
252906 0.18 

1.3 watt 017 
252926 all 0.11 BRIDGE RECTIFIERS - 
253053 016 Price each 
253054 0.50 p.i.v. lA IA 4A OA 
2N3055 044 50v 014 0 39 0 64 
253702/3/4 010 100v 024 089 054 069 
2 N3705/6 0.10 200v 0.27 0.44 0 68 0 79 
2X3707/8/9 0.30 400e - 049 064 089 
253819 0.29 600v 0.29 - 0'74 - 

299/301 BALLARDS LANE 
LONDON N12 OINP 

MAIL ORDER ONLY Telephone enquiries: 
01 -445 5188 Cash with order. Add V.A.T. 

Orders under E2 plus 12p P. 6 P. 

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 
end can be built In one evening. Powered by 9 volt 
battery, complete with easy to follow Instruction 
and built In lack socket for use with earphones or 
amplifier. 

Only £400 +p&p 20p U.K. only. 
Illustrated catalogue of selected kits and com- 
ponents, 20p Inc. VAT. P&P free. 

ALL PRICES PLUS 8% VAT 
Galleon Trading Co, 
12, Burrs Way, 
Corrine ham, 
Stanford -Le -Hope, 
Esses. SS17 9DE 

CRATA F.M. TUNER 
Pack 1. Resistors 36p 

2. Capacitors £1.70 
3. Semi Conductors £5.85 
4. Inductors & filters £7.00 
5. Chassis á hardware £5.00 
6/7. A.M. Parts £365 

TEXAN 20 + 20W AMP. 
Pack 1. Resistors 80p 

2/3. Capacitors £3.85 
5. Switches £1 00 
6. Potentiometers £1 45 
7. Semi Conductors £8.25 
8. Transformer £695 
9. Printed Circuit £2.50 

10. Chassis £3.00 
11. Cables 40p 

V.A.T. EXTRA 
add 20p p/p etc. except transformer 
(35p) 

S.A.E. for lists 
TELERADIO ELECTRONICS, 
325 -7 Fore Street, Edmonton, 

London N9OPE 01 -807 -3719 
Closed Thursdays 

Precision Polycarbonate Capacitors 
All High Stability-Extremely Low Leakage 

440V AO (010 %) (19V Range 
0.1µF (1i^x8 ") 60p ±1% ±2% ±5% 
0.22aS' Ill "xt ̂ ) 69p 0.47HF 569 46p 86p 
0.26µF f l l^ x 4 ̂ ) OSp 1.0µF 66p 569 41p 
047µF (1l^ x Y) 719 2-20F 80p 669 659 
014/F (11 x I ") 769 471.4P 11-50 9105 869 
088µF 12^ x I ") 8011 6.81iF 1164 11.20 1109 
1.0µF 12" x ("I BI p 100µF 1800 1160 1140 
2.OyeF (2^ x 1 ^) 91.89 16.0µF 1275 9216 11.90 
TANTALUM BEAD CAPACITORS- Values available: 
0.1, 022, 047, 1.0, 2.2, 4.7, 68µ1, at 15V /26V or 38V; 
10.0µF at 16V /20V or '25V; 220µF at 6T/10V or 16V; 
33 00' at 6V or 10V; 47.01.0 at 8V or 6V; 10001F at 3V. 
ALL at 10p each 10 tor 96p, 80 tor 94. 
TRANSISTORS: HC389/189L lip BFT60 SOP 
ßC107/6/9 9P 11C184 /1841. 189 BFY51 110p Belle 189 HC212/212L 14p 11FT62 2µp 
ßC147/8/9 10p AC547/558.1 lip AF178 30p 
BC163/7/8 12p 11E194 18p 0071 12g 
BC182 /182L lip 11F197 18p 253055 50e 
POPULAR DIODES-15914 Sp, 8 for 46p, 114 for 90p; 
15916 Bp. 6 for 46p. 14 for 90p. 1844 Sp, 11 for 50p, 
24 for 1100, 154148 6p, 6 for 879, 12 for 48p; 1N4001 
sip: 002 6P; 003 6tp: 004 7p: 005 lip: 006 Bp; 007 OIp. 
LOW PRICE ZENER DIODES- 400mM, Tol. ±5% at 
5mA. Values available: 3V, 3.6v', 47V, 5.1V, 5.6V, 6.2V. 
6ßV, 7 0V, ti 2V, 9.1V. 10V, 11V, 12V, 13V, 13 6V, 15V, 
16V, 18V, 20V, 22V. 24E. 27V, 30V. All at 7p each. 
8 for BSp, 14 for Hp. SPECIAL OFFER: 100 Zesers 
for 1650. 
RESISTORS -High stability, low noise carbon film 6 %, 
OW at 40 °C, iW at 70 °C. Eli series only -from 2.20 to 
2.2210. ALL at 1p each, Sp for 10 of any one value, 70p 
for 100 of any one value. SPECIAL PACK: 10 of each 
value 2.20 to 02M0 1730 resistors) 96. 
SILICON PLASTIC RECTIFIERS -1.6 amp, brand new 
wire ended D027: 100 P.I.V. 7p (4 for 96p); 400 P.I.V. Sp 
(4 for 80p); 800 P.T.V. 119 (4 for 42p). 
BRIDGE RECTIFIERS- 21 amp: 200V 40p; 310V 46p: 
600V 6óp. 
SUBMINIATURE VERTICAL PRESET8-01W only: 
ALL at 6p each; 600, 1000. 2200, 4700, 6800. 
2.5m, 5m, 150. 2.2k0, 4.7kµ, 68k O. 10k0, 15k O. 
22k 0. 47k 0, 10050, 250kµ, 880k11. 1M G. 
PLEASE ADD lop POST AND PACKING ON ALL 
ORDERS BELOW H. ALL EXPORT ORDERS ADD 
COOT OF BEA /AIRMAIL. 

PLEASE ADD 0% V.A.T. TO ORDERS. 
Bend B.A.E. for lints of additional ex -stock items. 
Wholesale price list. available to bona fide companies. 

MARCO TRADING (Dept. W12), 
The Old School. Edslaston, Br. Wem, Shropshire. 

Tel: Whirall 464 STD 094 8721 
(Prnprs.: Minlcost Trading Ltd.) 

Inawnwawwwwwwimimim 
INCOMPARABLE V.H.F. KIT 

CV2- unique triple- purpose (Converter, Re- 
ceiver, Tuner- Feeder) kit for the amateur 
enthusiast. Fantastic transistorised perform- ' ente, World Wide Sales. Complete kit of top 1 
grade parts covers 80-180 mHZ with easy ' build diagrams only £S direct from makers or ' 
S.A.E. for Tree literature. 

JOHNSONS (RADIO) Est. 1943 
SHAW ST., WORCESTER WR13QQ. 

aim ami me ism mi am - asap 



BETA DEVICES 
FOR BETTER PRICES 

TRAX316TOR8 I.0's DIODES It RUT. 
A0187 /188 7090 TO.99 030 IN914 0.04 

PR. 0.40 7090 D.I.L. 0.80 1144140 0.04 
BC107/ 741C TO.99 0.86 111/127 014 

BC108 0.00 7410 D.I.L. 086 1144001/2 006 
BC109C 0.11 723C D.I.L. 080 1144003/4/6 005 
BC147 /8 /9 0.10 7470 D.I.L. 0.86 1144006/7 0.08 
BCT70/71/7201$ 7480 D.I.L. 086 BRIDezi 
1111116/67/88 W01 lA IWett Audio I.C. 020 100V 080 B1T60 018 TBA 800 0160. WO6 IA 
111761/62 o 12 Data tree ith 600V SU 
OCal 0 46 
ocio oso 

..err arder. 
. 2EIf1SR8 

B2Y88 3.3- D.LL. SOCKETS 
8 -Pln 0.12 

3N2040 080 
8103055 0.14 93V 6 ̂ i, 

V % 
008 

1N1086 0.M 
2x6442 a1-80 

14 -Pin 018 
16 -Pin 0.14 

1 Watt 
a 6 9 0'18 

3x3779 113.30 
TIP41A 0 -74 

L.E.D. 
209 -Red 047 All prices 

40836 11-00 include V.A.T. L.E.D. Clip 008 
C.W.O. PLUS P.P. !Op TO 

BETA DEVICES, 
143 THE RIDGEWAY, ENFIELD, MIDDX. 

250mA Cartridge Fuses II', 90p per 100. 

Unused Carbon Resistors. 100 different 45p 
your choice 70p per 100. 

Unused W/W Resistors -100 assorted L1.10. 
150 Assorted Capacitor Mixture. 35p. 
lib. 8 to 2BA Nut 6 Bolt mixture Brass 32p Steel 
2íp. 
20 Assorted Potentiometers Unused L1.15. 
Ex Government Standard Jack Plugs 4 for S5p. 
New 6 volt 36 watt SBC Bulbs 70p per doz. 
Earphones Ex. Govt. 70p per pair. 
Modulator Speech Amplifier Unit for Trans- 
mitters. New & Boxed 161" x 81" x 91 ". 8 valves. 
Meter. Carbon & Dynamic Mike Inputs. £4.50. 
(All postage included in price.) 

SOUND SYSTEMS OF SUFFOLK 
576 Foxhall Rd.. Ipswich, Suffolk 1P3 0NQ 

TAPE 
HEADS 

Send 
stamp for lists: 

R.D.I. Ltd` 
Chilton Works, 

Garden Rd., 

For valve and Richmond, 
Surrey, 

transistorized re- TW94NNNS 
cordera from £2 ea. 

Super Constructor Pack. Why not restock your 
workshop with our latest bargain pack containing: 
Two 6" eat shafts, Two couplers, Two 2" ext 
shafts with couplers attached, 50 assorted 
spacers, One foot each of 2 -4- and 6BA brass 
studding, (3tt) 20 tag strips, Two 'TP' type trim- 
mer convertors, 100 mixed self -tapping screws, 
Plus extra components free in every pack. All 
the above items are brand new components, 
Only £1.659 post paid. 
Electro-Mech Products. 7 Chantey Avenue, 

Bideford, Devon. Tel. 6020. 

BRAND NEW COMPONENTS by re- 
turn. Electrolytics, 15V, 25V, 50V 
0.47, 1, 2.2, 4.7, 10 Mfds. -4p. 22, 47- 
412p (50V -5p). 100-5,2p (50V -7p) 
220-6p (50V -9p). Subminiature bead- 
type 

7/35Vn1/35V, 2-2/35V, 4.7/35V 310/ 
16V, 22/16V, 47/6V, 100/3V-9p. Mylar 
Film 100V 0.001, 0-002, 0.005, 0.01, 
O.02 -2'2p. 0.04, 0.05 --3p. Mullard 
Tubular Polyester 400V E6 series, 
0.001 -0.0222 0.033- 0.1 -4p. Mullard 
miniature C333 ceramics E.12 series 
2% 1.8pf. -47pf. -2í2p. 56pf.- 330pí. -3p. 
Polystyrene 63V. E12 series lOpf.- 
1,000pf. 2'2 p. 1,200pf.- 10,000pf. ---3'z P. 
Miniature Highstab Carbon Film Re- 
sistors I3 W E12 series 5% If1-10Mí1 
(10% over 1 Megohm) -1p. Postage 8p. 
Prices VAT inclusive. The C.R. Supply 
Co., 127 Chesterfield Road, Sheffield S8. 

COMPONENTS GALORE. Pack of 500 
mixed components manufacturers sur- 
plus plus once used Pack includes 
resistors, carbon and W.W., capacitors 
various, transistors, diodes, trimmers, 
potentiometers etc. Send £1-1-l0p p &p. 
C.W.O. To: Caledonian Components, 
Strathore Road, Thornton, Fife. 

NEW COMPONENTS Post Free, 8% 
VAT included. 2N3702, 2N3704, 12p. 
Guest UPM 050 ,2W Carbon Film re- 
sistors 1p each. Seven segment com- 
mon anode LED displays, 0.3in DL707 
£2.19, O-6in DL747 £2.89. Siemens 
B32540 250V Polycarbonate 0.01, 0-015, 
0.022, 0.033, 0-047, 4p; 0.068, O -lpF, 5p. 
Triac TAG 250 400V /8A, 75p. D32 diac 
25p. 300W Light Dimmer, £2.75. De- 
livery from stock or your money re- 
turned. GREENBANK ELECTRONICS, 
94 New Chester Road, Wirral, Mersey- 
side L62 5AG. 

MULLARD UNIVERSAL AUDIO PRE- 
AMPLIFIER ready built and tested, 
£9.70. For complete data send SAE to 
Quantec, Mile Road, Widdrington, 
Morpeth, Northumberland. 

GAS SENSOR TGS 105 with circuits 
£1.90 post free. Baron Electronics, 176 
Brookhurst Ave., Bromborough, Wir- 
ral, Merseyside L63 OPF. 

LEDs. Red, green, yellow. Sizes: 0 lin, 
0.125in, 0.16in, 0.2in. Mixed bags all 
sizes and colours. 50 -£5, 100-£9 in- 
cluding postage, VAT. CWO. Indi- 
vidual types and larger quantities by 
negotiation. Industrial Electronic Sup- 
plies (Stockport) Ltd., 181a Bramhall 
Lane, Davenport, Stockport, Cheshire. 

Ladders 
LADDERS 'Special Offer'. Unvarnished 
triples. 9ft lin closed -23ft lin extd. 
£18.52 delivered. Home Sales Ladder 
Centre (WLS2) Haldane (North) 
Halesfield (1) Telford, Shropshire. Tel: 
0952 -586644 and pay at the door. 

Miscellaneous 

PSYCHEDELICATESSEN 
Is the only way to describe the paradise of 
Freaky gear now available from Boffin. 
Look I 

KITS 
No Licence Exam Transmitter/ 

Receiver .. £6.14 
Variable -rate, Bright- Flash, 

Pocket Mini- Strobe .. .. £2.40 

READY -MADE MODULES 
Maxl -Volt Spark Generator (1; 

inch spark), 15,000 Volts! Lt 35 
Experimental Mini Dream -Lab- 

oratory 
Sensitive - non -anatomical elec- 

tronic Stethoscope .. .. E2ß0 
Electronic 'Voice- Thrower' .. E2ß0 
Ghost -Hunting Aid .. .. E2ß0 
People Detector .. £2 20 
Experimental Water -Fone .. £4.40 
Psychedelic Meditation Aid .. E2ß0 
Bird -Watchers Remote Monitor E2ß0 
Psychological Cross -Eyed Ears 

Device .. .. £446 
Super Sound -Catcher .. .. E2ß5 
(All prices include VAT. packing 6 postage) 

E2ß0 

Send remittance to: 

BOFFIN PROJECTS 
4 Cunliffe Road, Stoneleigh 

Ewell, Surrey 
(Mail order U.K. only) 

Or for more details, send 20p for lists, plus 
free design project sheet 

GADGETS GALORE!! 
Alarms - Test Gear - Musical Instruments 
Timers - Audio - Disco - Sound Effects * READY BUILT t TESTED * 
Sample prices: Signal Injector £1.95 

Signal Tracer £2.95 
Prices include U.K. Postage and Batteries 

-Mall Order Only- S.A.E. list to. 

G.K. SERVICES, 
63 Westdale Road, London SEtt 3BQ 

MORE RANGES FOR 
LESS MONEY! 
AC /DC Multimeter type U4324 
A -DC 0.06 -3A - 6 Ranges. 
A -AC 0-3-3A -5 Ranges. 
V -DC 0.6 -1200 V -9 Ranges. 
V -AC 3 -900 V -8 Ranges. 
Freq.: In the range of 45 to 20kHr. 
Resistance: 500 Ohm to 5 MOhm- 
5 Ranges. Decibel: -10 to + 12dB. 
Accuracy: A 2-5% DC. A 4% AC. 
Dimensions: 167 x 98 x 63 mm. 

Only £8.85 

"s.; 
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- SUPERTESTER SOIR ICE 

- 

-- - , 

10 Fields - 80 Ranges: Plus 
lot of accessories for 

measurements of 500A -AC 
100 A /DC- Temperature - 
-50C to +200C- Magnetic 
fields up to 15 KGauss- 
Phase Indicator- EHT 25kV 
Electronic Volt Ohm- meter 
Transistor Diode Tester etc. 

Dimensions: 128 x 95 x 32 mm- 
300 grams- 20kOhm /V Accuracy E18"50 
1% DC. Ask for free catalogue 

Accessories Extra 

ALPHANUMERIC 
The Alpha- 
numeric NIXIE /. 
tube has the 
ability to display 
all the letters of 
the alphabet, 
numerals 0 thru 
9 and special 
characters in a 
single tube. 
From the stand- 
point of both 
readability and 
electrical characteristics, 
NIXIE tube provides 
Including * All 
continuous line characters * Memory with simple * Readability in high 
lamberts brightness 
brightness * Character 

Price only 99p 

NIXIE TUBES 87971 
_ -- 

`, / 
zrtt =-rTr- -tnr- 
nip r¡' -¡ =- 

the Alphanumeric 
many unique 

DC operation * 
of equal 

solid state drive 
ambient light -200 * Long life with 

height 21 in. 

each plus 16p P /P. 

....- 

... 
1177y 

benefits 
Uniform, 

height 
circuits 

foot - 
no loss of 

SPECIAL OFFER 
The Sinclair Scientific. 
Logs, trig and arith- 
metic. All at the touch 
of a button. 
At last there's a pocket calculator 
which gives you log and trig 
functions instantly, 

_ 
-._ 
r., 

- o 
- to 

0 
w Imo', 

Full 12 function machine 
With the functions available on the Scientific 
keyboard, you can handle directly logro, anti - 
logto, sin and aresin, cos and arccos, tan and 
arctan, automatic squaring. automatic doubling, 
ay (including square and other roots), plus, of 
course, addition, subtraction, multiplication, 
division and any calculations based on them. 
7 -digit scientific notation, 200- decade range, 
Reverse Polish logic and 25 -hour battery life. 
Send for further Information. £2750 

Add 8% VAT to all items + 35p P 6 P 

ELECTRONIC BROKERS LTD. 
49 -53 Pancras Road, London NW1 2QB 

Tel: 01 -837 7781 

Synthesiser 
"Sounds 
'Supreme 

by Dewtron (VAT extra. 

Famous kits. e.g. waa -vraie o0D1plete 
lut L.ibd, razz ,rit rua. PPt? 25p 
under £ 10. Ring Modulator modules 
£9. "Mister Bassuran" Bass Pedal 
Units and whole range of synthesiser 
modules. musical novelties. etc. Cata- 
logue 15p from D.E.W. Ltd., 254 
Ringwood Road. Ferndown, Dorset. 

CRYSTAL EARPIECES: Bargain 30p 
delivered. Partridge Electronics Ltd., 
Broadstairs, Kent. 

773 



" " "fb TREASURE TRACER 

MK III Metal Locator 

Varlcal, tuning 
Britain's best selling matai 
locator kit 
Weighs only 22oz. 
Speaker and earphone operation 
Knocks down to only 171n. 
Prebuilt search coil assembly 
Ministry approved design 
As seen on BBC) and BBC2 TV 
You only need soldering Iron, 
screwdriver, pliers and snips 
Five transistor circuit 
Send s.a.e. for leaflet 

Complete £9.00 Built, tested £13.75 Kit V and guaranteed 
P &P45p + 78p VAT P &P45p +£1.10 VAT 

MINIKITS ELECTRONICS, 35a LANGLEY DRIVE, 
(Mail Order Only) LONDON Ell 2LN 

FLUORESCENT 
LIGHT 

KIT 

You can build this reverse polarity prod 
light for usa in homes, garages, caravans, for 
...aping, or emergency lighting. Everything Is 
supplied: the tuba, white enamelled metalwork, 
first quality componente, G.C.B., Instructions, etc. 

Price only £3 -19 
Ready built £3-78 
Diffuser only 59p extra 

ALUMINIUM 
BOXES 

.eel,. ... 
von ana p "kin fro .wos on.n om.,a. 

ELECTRONICS DESIGN A SÇOCIATES 
DEPT. PW 

82 Bath St., Walsall, VVS1 3DE. Phone 33652 

BUILD THE 
STEREO 

FM TUNER 
(17 (in 

EI PW SAND OWN 

i IL/ 01 q El 
El 

WI 

PCB & Cmpnts Inc.TR & BOX _ f 26.321 

5 Push Button Unit_6 Position _ _ f 2.97M 
[gj METERS .Tuning & Level _ _each f 1.5001 

(-7i Subminature Switches _ set of 4f 2.62E 

p*Cabinets & Front Panels _ _ _to order I 
R1 

VAT INCLUSIVE PRICES P &P 25pí 

GI S.A.E. for further details El 

n7 FW ELECTRONICS, 40 TUDDENHAM RD.El 
I7Ì IPSWICH, SUFFOLK IP4 2SL.Mail OrderonlyEI 

MINI ACCUMULATORS 
2 volt MULTI - USE 
Sealed Lead Acid Re- 

chargeable Cells. 
Size L450 -1 4" x 1.1" 
x 44 ". 3 for 81 51 

Inc. P. & P. 
Sie. 0A2 -I 7" x t-3" 
x V. 3 for E1-lS 

Inc. P. & P. 
GARFIELDS, 269 Rye 
Lane, London, S.E.IS 

774 

Hi-Fi Console' 

-IIllllil 
üi1 IIII 

S NI. 
.Widens./11 pN1Tti 
takes s& REcog DS 

g00K 

F°Eao.elrre 

r_ 
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m ae^_ z 
t on" O 

qi1O);,. < 
\ I Frae 

Units 

oely 

8.95 

WHITE/TEAK 

ó 
33 

Riege of ÿ' 

MELAMINE 
(pounds of SOLID 

VALUE 
WHITE Illugtr£29b0carr. 1.90 

LEISURE TIME y'CPLYMOUTH 

AIRCRAFT TYPE servo position in- 
dicator and transmitter. Can be used 
for aerial direction indication. £1 (40p) 
per set. S.A.E. for details and list of 
ex- equipment components. Eldun Elec- 
tronics, 16 Raven Road, Timperley, 
Cheshire. 

PRINTED CIRCUIT MANUFAC- 
TURERS offer P.W. Project P.C.B.'s, 
70p each. Also, Production, Design, Art- 
work, Photography, Electroplating, 
Screen -printing, Tinning. Undertaken. 
Estimates by return or phone W.K.F. 
Electronics, Welbeck St., Whitwell, 
Worksop, Notts. Tel. 695. 

SUPERB INSTRUMENT CASES by 
Bazelli, manufactured from heavy 
duty PVC faced steel, choice of 212 
types, send for free list. Bazelli Instru- 
ment Cases, Dept 25, St. Wilfrids, 
Lane, Halton LA2 6LT, Nr. Lancaster. 

HARDWARE SUPPLIES. Sheet alu- 
minium individual sizes or standard 
packs, drilled to spec. Screws, nuts, 
washers etc. Fascia panels in 
aluminium individual requirements. 
Printed circuit boards, one -off or 
small runs. Printed circuit drafting 
tapes etc. 7p for list. Ramar Construc- 
tor Services, 29 Shelbourne Road, 
Stratford on Avon. Warwks. CV37 9JP. 

MULLARD IOW RMS AUDIO AMPLI- 
FIER MODULES. Brand new, for 24 
volt 4 ohm operation. Tremendous 
offer, absolutely no extra components 
or hardware required. Supplied with 
circuit and full data for simple opera- 
tion. £2.65 INCLUSIVE. LTE, 46 Mine - 
head Road, South Harrow, Middx. Mail 
order only. 

ENERGY CRISIS? The distant Radio 
Station powers your World's first 
DX- CRYSTAL SET; general coverage, 
with Aerial and Earpiece £3.56. Costs 
nothing to run. Partridge Electronics 
Ltd., Broadstairs, Kent. 

P.W. TENNIS. 12.NE555. 16.7400 
24.1N914. 2.BC108. £11 inclusive. Island 
Devices, P.O. Box 11, Margate, Kent 
CT9 1QX. 

ANTIQUE WIRELESS ENTHUSIASTS. 
For all your requirements in radio, 
pre -1945, contact Tudor Rees's Antique 
Wireless Service. Retail shop now 
open at 64 Broad Street, Staple Hill, 
Bristol. Tel: 0272 565472, 

SUPER SPACER PACKS containing 150 
assorted spacers t4 -38 at 12 long, 4 at 
6BA clearance types plus 150 mixed 
4 at 6BA screws, nuts, and washers to 
fit. 600 brand new top quality com- 
ponents for only £2.50 plus 20p post- 
age. Lists 7p. Electro -Mech Products, 
7 Chantry Avenue, Bideford, Devon. 

AERIAL WIRE. High quality PVC 
covered multi- strand copper, Soft 60p 
(10p), 75ft 86p (13p), 100ft £1.19 (15p), 
150ft £1.77 (24p), 200ft £2.36 (26p), 
250ft £2.95 (28p), 300ft £3.54 (31p). Egg 
insulators 12p pair (6p). P &P in 
brackets. S.A.E. all enquiries. A.I. 
Radio Components, 14 The Borough, 
Canterbury, Kent CT1 2DR. 

LOW COST I.C. MOUNTING. Lengths 
of 100 I.C. pin sockets, 60p (p & p 
5p). Quantity rates, SAE details do 
sample. L.E. (MLED500), 20p each. 
(post paid). P.K.G. Electronics, "Oak 
Lodge", Tansley, Derbyshire. 

JOYMATCH A /B: Better than Big Set 
performance from your transistor 
radio! "Non- existent" stations come in 
like local. Big saving in battery costs. 
Quality greatly improved. High rise 
Rat problem solved. Refund if not de- 
lighted £5.71. Partridge Electronics 
Ltd., Broadstairs, Kent. 

AUDIOSCAN, the "do - it - yourself" 
speaker mail -order specialists. High 
fidelity speaker kits, chassis units, 
sound absorbent, grille fabric and 
much more. Send 7p in stamps for 
bargain list to: Audioscan, Dept. PW -7 
4 Princes Square, Harrogate, Yorks. 

LOWEST COST IC SOCKETS. Use 
Soldercon IC socket pins for 8 to 40 
pin DILs. Make 8 pin sockets for 4p, 
14 pin for 7p (at 300 pin price). In 
strips of 100 pins: 100+ pins 70p, 300+ 
50p, 1,000+ Instructions supplied. 
10p p &p for orders under £2. Add 8% 
VAT. SINTEL, 53n Aston Street, Ox- 
ford. 

AERIAL BOOSTERS 13.30 
We make three types of Aerial Boosters: 
B45 -UHF 625, B12 -VHF 405, BII -VHF, 

RADIO 
VALVE BARGAINS 

Any S -SOp, I0 -75p, 50-£3.30: - 
ECC82, ECLBO, EB9I, EBFB9, EF80, EF85, 
EF183, EF184, EY86, PCC84, PCC89, 
PCC189, PC97, PCF80, PCF86, PCF805, 
PCF808, PCL82, PCL83, PCL84, PCL85, 
Pr-200, PL36, PL8I, PL504, PY33, PY82. 
PY800, PY801, 30L15, EH90, PC88, PC86. 

TV COLOUR VALVES 
PLS08, PL509, PYSOOIA, 25p EACH. 
Press Button U.H.F. T -£2 S0. 
Rotary U.H.F. Tuners- E200 

PLUGS -SOCKETS 
Price per item, in brackets for ten 

CO -AX PLUGS 6p (50p) Socket surface 
7p (60p), Connectors 4p (35p). 
D.I.N. PLUGS 
2 pin, 3 pin and 5 pin 20p (065). 
JACK PLUGS. Standard (8p (0.50), 
3.5 mm 1Op (80p), 2.5 mm (Op (00p). 
All prices include V.A.T. P. & p. IOp 
per order. Money back refund. S.A.E. for 
leaflet 

ELECTRONIC MAILORDER 
(BURY) LTD. 

62 Bridge St., Ramsbottom, Bury, 
Lancs. Tel. Rams 3036. 
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GROVE 
f11U 

ROAD, 
WINDSOR,BERKS. 

FAST SERVICE. SEND C.W.O. ADD VAT TO ALL PRICES IN U.K. P&P 1SP. EUROPE 25P.OVERSEAS 65P. 

MONEY BACK IF NOT SATISFIED. 
LARGE STOCKS. LOW PRICES. 
ALL BRAND NEW TOP GRADE FULL 
SPEC DEVICES.CALLERS WELCOME. 

CATALOGUE /LIST FREE SEND S.A.E. 

Digital Displays 

u B5 

ICI FRON 3015F 
0-91F 11.15 ea 

LED 0.3" digit 
O -9DP 11.49 ea 

JUMBO LED 0.6" 
U -90P 12.25 ea 

LIQUID CRYSTAL 
6 digit 118 

14P. 
MINI PIN SOURCE OR RLD DIFFUSE 
LEDS.209 STYLE.NO CLIP. 14P ea 

TIL209 RED LED & CLIP 17P ea 

BIG I" RED LED & CLIP 18P ea 

ORANGE & GREEN LEDS: 
MINI 25P ea.BIG & CLIP 33P ea 

INFRA RED LED 11.2N5777 33P. 
PS12 PHOTO IC /amp /switch fl. 

DICITfïL CLDCIi 
MOD INTEGRATED CIRCUITS. 
AY51224 4 DIGIT CLOCK supplied 
with lopin socket & data 14.25 

MM5311/14 6 DIGIT CLOCK with 
28 pin socket & data 17.50 

31DIGIT DVM pY53500 17.50 
4DIGIT COUNTER /DRIVER 17.50 

0C90 
702 OPA 69p 
703 RF /IF 28p 
709 TO99 21p 
709 DIL 14 29p 
710 DIL 14 .36p 

720 Radio /1.39 
723 Regulator67p 
741 TO99 29p 
741 DILE 31p 
741 DIL14 31p 
747 Dual 741 89p 
748 DIL 8 36p 

1505 IC A/D 
Converter 17 

7805 1A5V 11.59 
7808 UA8V 11.69 
7812 1Al2V 51.69 
7815 1A1SV 11.69 
76009 1W AF 75p 
76013 6W AF11.39 
8038 Sig Gen 13 

CA3046 69p 
LM301 OPA 49p 
LM307 OPA 49p 
LM308 HiBoPa 95p 
LM309K Reg.12.29 
15371 RF /IF 12 

LM372N AF /IF 12 
LM373 13 
LM377 2x211 52.69 
LM380 2W AF 99p 
LM381)2xpre.£2 
LM382)amp 12 

153900 4xOPA 69pí 

MC1303 
MC1306 

CASSETTE MC1312 

mechanics la OMC1330 
MC1339 

STEREO CASSETTE MECHANISM. MC1350 
MC1351 

As used in imported types MCI352 
costing 1100.Only requires í4C1357 
a case & electronics.Heads MC1358 
supplied.Send for data 15p. í1C1375 

11.20 
49p 

& LED 12.69 
SQamp 12.50 

69p 
11 

55p 
71p 

fl 
71p 

11 
í1.k5 

8 SQ rfuflcOO nductOm 
MFC4000 IN AF 35p 
I.IFC4060 54p 
14FC6030 52p 
MFC6040 90p 
MFC8010 11.10 
14FC8040 11 

NE531 
NE536 
NE540 
NE546 
NE550 

35V /us 12 

FET OPA12 
Driver 11 

AM Rx11.50 
2v ref 79p 

NE555 TIMER 67p 

NE556 Dual "11.30 
NE560 PLL 13.15 
NE561 PLL 13.15 
NE562 PLL 13.19 
NE565 PLL 12.69 
NE566 Gen 12.49 
NE567 code 12.69 
1572709 709 29p 
SN72741 741 31p 
SN72748 748 36p 
SN76131 11.20 
SN76660 FMIF 11 
SN76611 IF 11.25 
TAD loo & IF 12 

25400E 13 
2N402T 11.75 
25403 Servo /2.50 

ZN414 AM Rxf1.09 

TPA TTL 
7400 etc gates l6p 
7413 schmrtt 31p 
7447 driver 11.09 

32 
74733/74/76 39p 
7475 48p 
7490 Counter 639 
7492 Counter 69p 
74121 mono 45p 
74141 driver 83p 

Full range in Cat.. 

SPECIAL OFFERS 

741 29p MFC4000 35p 
555 67p 25414 11.09 

BC107,BC108,BC1O9 9p e 
253055 39p Three for fl 
115W/T03 or 90W plastic 
253819E 16p 253053 17p 
BFY50 /51/52/53 all 18p 
lASOVrect 4p ea 15914 4p 

Price each:- 
AC127/128 16p 
AC187/188 19p 
AD161/162 35p 
BC107/8/9 9p 
BC132/4/7 18p 
BC147/8/9 lOp 
BC157/8/9 12p 
BC167/8/9 12p 
BC177/8/9 18p 
BC182/3/4llp 
BC212/3/4.12p 
°A or L 
BC70/1/2 15p 
BD131/2 39p 
BFY50/1/2 18p 
BFY53 17p 
BSX20 12p 
MJE2955 95p 
MJE3055 62p 
MPU131put 49p 
OA91 Bp 
TIP29A 48p 
TIP30A 57p 
TIP31A 61p 
TIP32A 73p 
TIP41A 78p 
TIP42A 89p 

TIP2955 90p 
TIP3055 55p 
TIS43 UJT'25p 
IN4001 4p 
IN4004 6p 
I54148/914 4p 
25697 13p 
25706/8 10p 
252646 49p 
252904/5 20p 
2112926royg 9p 
253053 17p. 
2N3055 39p 
253614 49p 
2N3702/3 9p 
253704/5 10p 
253706/7 9p 
253708/9 Bp 
253710/11 9p 

253563/64 16p 
253566/67 16p 
253638 16p 
2N3641/2 16p 
2113819E 16p 
253832E 17p 
253904/6 14p 
2N4249 16p 

BZY88 400mW 
ZENERS 9p 

BRIDGE RECT 
IA SOV 20p 

GAS SENSOR 12 
GAS " KIT 15 

TAG 1/400 55P 
C107D1 SCR 
4A /400V 55p 

SC146D TRIAC 
10A 400V 75p 

vero 
VERO PIN5x35 25p. 

COPPER CLAD VEROBOARD 0.1" 
2x5" 27p.21x31" 24p.31x31 "2 -p. 
31x5" 29p.31x17" 11.50 
DIL IC's BOARDS 6x41" 11.50 
24 way edge connector 60p 
36way 90p. PLAIN 31 "x17 El 
PACE CUTTER 43p. FEC ETCHANT 

wEwbowlA71.1 

PRINTED CIRCUIT BOARD KIT 11.69 
COPPER BOARD 6x4" 40p. 
DESOLDER BRAID reel 59p 

HEATSINKS 
5f /TOS & 18f /T018 5p ea. 

TV4 12p.TV3 /T03 16p.4YI /T03 29p. 

CAPACITORS 
22pf to 0.1uf 4p ea.ELECTROLYTIC 
25V 2/10/50/100uf 6p.1000uf 20p 
PRESETS VERT:Sp.RESISTORS5S lip 

POTS ABorEGIN 
ROTARY:12p.SWITCH 13p.DUAL 38p. 

SLIDERS:SINGLE 26p.DOUBLE 48p. 

SWITCHES:SPST 18p.DPDT 21p. 
MINI 1 ":SPST 39p.PUSH 39p. 

BENCH POWER SUPPLY 3 -12V 15. 

DIN PLUGS all 13p ea.Sockets 9p 

TRANSFORMERS IA 6/12V 11.34 
BHA 0002 MODULE 15WATT AMP ES 
EA1000 4W AF MODULE 82.49 
8W /12V FLUORESCENT LIGHT 53. 

DIL sockets 
PROFESSIONAL 
GOLD PLATED 
& GREY NYLON. 
8,14 or 16 PIN 
ONLY 15p each. 

INDEX TO ADVERTISERS 
Adcola 
Allard Electronics 
Ambit International 
A.S.P. Ltd. 

... 678 
772 

720,766 
769 

Barrie Electronics ... 687 
Bentley Acoustics ... ... ... 688 
Beta Devices ... ... ... ... 773 
B.H. Component Factors Ltd.... 682 
Bi -Pak Semiconductors ... ... 694 -695 
Bi- Pre -Pak Ltd. ... ... ... ... 765 
Boffin Projects ... ... ... ... 773 
British Institute of Engineering Techno- 
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British National Radio & Electronics 
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Global Audio . 
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Henry's Radio Ltd. .. 
Hills Components Ltd.... 

I.C.S. ... ... ... 
I.L.P. (Electronics) Ltd.... 
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Incegrex Ltd. ... 
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Keytronics ... 

... 769 

... 678 

772 
774 
773 
724 
698 

768 
757 

... 743, cover iv 

... 751 

... 771 

... 692 

772 

771 
756 

Laskys ... ... ... ...679, 680, 681 
Leisure Time ... ... ... ... 774 
Lewis Radio ... ... ... ... 712 
Linear Products Ltd. . 692 
London Computer Operators Training 

Centre ... ... ... 
London Electronic College ... ... 

Maplin Electronic Supplies 
Marco Trading ... ... 
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Milward, G. F. . ... 
Minikits Electronics ... 
Multicore Soldera ... 

Newmart Electronics ... 

772 
772 

701 
772 
764 
724 
774 
720 
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Partridge Electronic Ltd. ... 760 
Pembridge College of Electronics 764 
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Radio Components Specialists 752 -753 
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R.D.I. ... 773 
RSC (Hi -Fi) Centre Ltd. 758 -759 
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Sinclair (Cambridge) Ltd. 730.-731 
Sound Systems of Suffolk ... 773 
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Viking Brews Ltd. ... 

Watford Electronics 
Wilmslow Audio 
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Yates Electronics 
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Head 

. WESTBOURNE GROVE 

ar Z & I AERO SERVICES LTD. 85 TOTTENHAM COURT 

Retail 

ROAD 

LONDON W2 55F Please send all correspondence and Mail- Orders to Head Office LONDON WI 

Tel: 727 56411213 When sending cash with order, please include 0.15 in L for postage and handling Tel: 580 8403 

MINIMUM CHARGE I5p. No C.O.D. orders accepted 
Open all dap Satilyday 

AC /DC MULTIMETER MULTIMETER AC /DC MULTI METER 
TYPE U4324 TYPE U4323 TYPE U4313 

Sensitivity: 20,0000/V. 

33 ranges up to 
f 

() 
39 ranges: 

3 Amps AC/DC; 600 A to 1.5A 

AC, 500kC1, +12 
6Oj A 
60/54 to 1.5A DC 

db. 75mV to 800V 
Sensitivity: DC 
20k-1 /V DC; 1.5V to 600V AC 
410/V AC 1MC3,0.5uF,12db 

s_ Accuracy: Accuracy: 1-5% 
-: 12.5% DC; DC; 2.5% AC 

rzr ±4% AC -viii Sensitivity: 20k 
C3 /V DC; 2kC1 /V 

7 D.C. Voltage ranges 0.5 -1000V AC 
8 A.C. Voltage ranges 2-5 -1000V 

Movement is protected by silicon 
Modes. 

5 D.C. Current ranges 0-05-500mA 
4 Resistance 1k1ì ranges -1mC1 
Built -in oscillator providing AF output of 

Dimensions 167 x 98 x 63 mm. Weight: 1 kHz and I.F. output of 465kHz with an ampli- Mirror scale 86mm long. 
1-51b. tude of 1 volt minimum. Dimensions: 115x215x90 mm, Weight 3-31b. 
PRICE: complete with test leads, 
instruction manual and fibre -board 

Dimensions: 140x87x40 mm. Weight 0.5kg 
PRICE, complete with test leads, service 

storage case £8-25. Packing & carr. PRICE complete with leads and plastic manual and steel carrying case £12.50. 
£0 -50. storage case £7.70. Packing & postage £0.50 Packing & carriage £050. 

ALL THE ABOVE INSTRUMENTS FEATURE TAUT SUSPENSION MOVEMENTS 
PRICES ARE EXCLUSIVE OF V.A.T. 

Fully guaranteed 
Individually packed 

VALVES 
A1066 !1N ECL80 660 0534 7113 PEN SIP 
AE8 66p P.CIA2 Rip G537 11M PY81 40p 
ATP4 flip ECL83 705 5T66 N-60 PY82 405 
B1211 NM ECL88 44s RT88 MM 8Y83 4f5 
CY31 fet Epp] f4 5114 76P PY88 4f5 
DAFN fat EF37A MIA Np PY5004148 
DF96 óip ta SO 0A2 4f5 PENN 465 
DE96 70p EF40 765 082 tie PYNl fis 
DIN pip EF41 Np PABCA04e5 QQV00-10 
DLN sep E050 809 PC97 SOP £1"40 
DY88/87 5E83 2126 moo pA QQV06-40A 

DY802 poop Up pC yp QV03-12 
E88CC/2101 8F89 40p pCC88 Np 11sa1 -10 

.85 EP91 6i0 PCY89 í5p B19 
11180 7Sp Ep92 600 PCC789 N5 SCl/408 
EI82CC EF93 46p pCF80 405 8C1/ 48 
EA30 46p EF184 lip PCP84 Np 2iN 
EABC8042p EF1200 765 pep oft 0P41 76p 
EAF42 lfp 5133 8S-60 PCF200 765 TT21 2815 
EB91 

BI36 gap peps, pCpBpl g U26 7ff 1325 

EBC4l 769 EL37 410S PCF802 i0t U27 Sip 
EBF80 Up SIA1 Np PCF805 50p U191 lip 
5BF83 gip ELM N9 pep lip 12801 lip 
ECB12 up 53e2 56p I'CP80B 0f1 IIABCN 

Ii5 51.84 8019 PCH200 Np fat 
ECC81 441p 5185 Nt pLZ81 fio UAF42 480 
ECC92 Up Ems 4g5 PCL82 4e5 UBC43 Np 
ECp33 3It LISO 4f5 pCIe3 485 175F80 MN ECt84 ait SL5O4 lap P127.84 4ip UBPN 41p 
F.Ct.`85 let SNIl of PCL86 IN 1r81,1 !1M 
ECC86 Np 2.1180 NIP PC1.805 Nip C5141 701P 
5CC98 fet EMU 40p PFL200 79p OCC85 469 
H0C189 7et ®187 11M FI,36 Np ucP80 759 
FCFNO 4e5 SY61 465 1e1 fip UCH42 756 
ECP82 46p 12E81 46 PIe2 410 UCH81 460 
SCP801 lip BY86 405 PIe3 460 UCI112 4511 HCH35 SYN iat PUN No UC1E3 iSp 

41-411 5540 705 P1104 aet 12F41 70p 

scum EDP IaS PPIL09 
91-40 UPBO ss5 

SC583 40, EZ81 Sep P1102 eÑ 
SCH84 4íp CY301 lip PY33 Oft 

TRANSISTORS, DIODES etc. 
AC 113 AP 139 BIT 27 OA 222 OC 200 
AC 1211 AP 178 581 38 OAZ 200 OC 209 
AC 127 AP 186 BSY 95A OC 22 ax 754 
AC 128 APZ 12 BYZ 16 OC 25 ZR 11 
AC 176 
am LS 
ACT 19 

ASY 26 
ABE 27 
AST 28 

CBS 1/10 
CRS 
CRS 1/30 

OC 26 
OC 28 
OC 29 

ZR 21 
IN 23A 
1N 25 

ACE 20 BC 108 068 1/40 OC Si 15 32A 
ACE 28 Be 118 CBS 3 /10 OC M 1N 38A 
ACT 39 Be 119 CRS OC 42 1543 
ACT 40 BC 136 CES 3/30 OC 44 IN 70 
AD 149 BC 137 CRI 3/40 0 46 IN 277 
AD 161 BC 148A CES 25/C26 OC 70 116 415C 
AD 162 BC 172 OST 116 OC 7s IN 4148 
ADZ 11 
ADZ 12 

BC 172A 
BC 212A 

GET 116 ma M 
OC 78 
OC 78D 

IN 456A 
211 708 

AF 114 BCE 31 NET 222 OC 81 25 918 
AP 115 BCy 33 OA 5 OC82 25 1354 
AP 116 BCE 72 OA 47 OC 82D 2N 1305 
AP 117 BP 115 OA 70 OC 92115 IN 1307 
AF 119 BF 167 OA 71 oc 83 25 1309 
AP 124 BP 185 OA 73 OC la 25 2062 
AP 125 BEY 51 OA 79 OC 140 25 2147 
AP 126 BEY 32 OA 91 oc 170 25 2411 
AP 127 BPY 90 OA 200 OC in 25 2989 

86040 Nt -V.A.T.- 
Please add 8% i IMe eS 6BQ7A af5 

UY4N1 
112A ON 
1x28 No to all orders 6657 2125 

6BW6 !1M 
21321 Sip SWOT iip 6AQ5 4i0 6BW7 IIM 

V51N 2525 N-N b83 10t 6AQSW 766 6C4 Op 

V 8160/30 
354 Stip 
33M 40p 

654 Np 
62,402 860 

6AH6 00p 
SATO 46p 

6(5 
BC66 Se~5 

384 40p 6A57 N5 SACO 4e5 6CH6 E1.46 ZR 01-111 859 
li8/2545 

6AC7 N5 
SARI 70p 

6AV6 lip 
SAx4GT 

6CL6 1105 
6SA6 

5.80017 24-N S Sh 
21-711 now 5M 

Z900T g1-M 
1A3 f6P 

552555 

554(3Y060h 
51140 48p 

5p 6 fip 
iANH 485 

SAZ6GT 
687 n70M5 
65A6 Nt 

6F7 11-1E 
6F8G 71. 

SF3'2 7~ 
IL4 865 5V4G 440 SANI 4ip 6586 369 6E32 IS fa 

2N 3053 
IN 3054 
2N 3035 
2N 3390 
2N 3391 
IN 3730 
IN 3731 
IN 3819 
IN 44138 
IN 4058 
25 4061 
2N 4715 
IN 9295 
IN 128 
35 154 
35 139 
28 303 
404 
2082 
40250 
40251 
0688 

6116 3f1 N{W 
ii-Ef 

615 aS5 
6J6'3T 60p 
616 Np 
U7 ON 
SIM 

60at 
Np 

657 flip 
6570 ISp 

6652átñM 
61e f1-5 

Oft 
NA7GT 405 

-'si-U- POSTAL ORDER 1L PIESOEIL CALL= WELCOME. 
MANN 0THE£8 IN STOCK 3.drde Cedlo&& Les née. .i dpw4t refs, U.K. 

rootage Up to !E lip. í1-N 229. Ora 83 post hie. C.O.D. 25p extra 
5/41FT. AERIALS oath consisting of ten XL. ¡in. 
dia. tubular screw -in sections. íífí (6- section) whip 
aerial with adaptor to M the lin. rod. Iesul.te4 bass, 
stay plate and stay assemblies. Pegs. resme . bamm. . 
etc. Absolutely brand new and complete ready to erect, 
In camas bag. £7-Si new G-li slightly used. 
Carriage £t -SO. 

A lot of these valves are imported and Prices 
vary for each delivery, so we reserve the right 
to change prices for new stock rhea unavoidable. 

NMI ALL valves 
guaranteed 

68(,707 404 "teP4 íI.30 8060 706 
6807 Sep 2671102 Ng 6064 lisp 
68.17 66p 30018 311-0 6065 £1-N 
e8.170T 069 30C17 ì1-N 6067 709 
6857 605 30C18 Np 6080 3560 
88L70T fop MPS ft- 6146 am 
6857132 fop SOFIA fìes 61466 43-26 
45Q7 óíp 30FL12 90080301 nisei" 

SWOOT IIN 30FL14 O t 2 
lip 6x4 40p 30216 0íp 9003 

6160 405 30L17 068 9004 Up 
IXIOT flip 30P12 21 -N 9006 Up 
61.153 Np 30P19 f1M 
654 64p 36PLI Np 
6-lOL2 Np aortas C.E. Tykes 

001 a1. 1012373 
71)4 Np 30Pì4 01.10 £1!48 
91 )6 405 351e0T lip DOIsß 
1152 fiN 35W4 600 !3510 
ì2A6 fÑ 35Z4GT lip 1W13 -35 
12476 44 s0CS Np !as N 
12AT7 lip 50C110í3 V05139Á 
12AÚ7 Np 11.10 48-00 
12ÁV6 fat 75 £110 3BPl 34.60 
124x7 Sip 7501 lip 88D 49 -N 
12646 4íp 78 765 863 88.08 
12556 50p 78 765 881. fA N 
12667 404 80 lIp 
12tH Np 8542 lip 
1251 U-60 723e/ó 6048 Nodal 
1255 41.10 803 5ìe Yaless 
121(713T60p 805 414-N CV239 
12580T 71011 807 Np £45 -N 
12Q707 70p 813 NM 5503 -2342 
126A7GT 866A 61-M N2-N 

700 931A NN 5301 !7 -N 
12807 fag 964 Mp KENIA 
12637 Np 955 Up N-N 
12Y4 46p 966 Sep O24 -230 
1487 U-N 157 lap 111548 
19ÁQ5 Np 1306 Np íY4 -500 
1903 6010 1629 706 46048 
1904 MN 2051 £148 7ì3A lSSM 
1955 11448 5933 43 48 27 /192 
21P3 Np 6657 lip £1NN 
VALVES AND TRANSISTORS 
Telephone enquiries for valves, 
transistors. etc.. retail 749 3034; 
trade and export 743 NN. 

Colomor (Electronics) Ltd. 
170 C.OLONAWK ROAD, LONDON W12. 

Opsn 9- 12.30, 1.30 -6.48 p,,L Thursday 0-1 pin. 
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Practical Radio Et Electronics 
Certificate course includes a 

learn while you build 
3 transistor radio kit. 
Everything you need to know 

about Radio & 
Electronics 
maintenance and 
repairs for a spare 
time income and 
a career for a 

better future. 

Over ISO 
ways to 

engineer a 
better future 

boókfá to 9ha BlET i . ectnw! e 

SECURITY 

find out how 
in just 2 minutes 

That's how long it will take you to fill in the coupon. Mail it today and 
we'll send you full details and a free book. We have 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 home study 
course gets results fast -makes learning easier and something to look 
forward to. There are no books to buy and you can pay -as- you -learn. 
Why not do the thing that really interests you? Without losing a day's 
pay, you could quietly turn yourself into something of an expert. Complete 
the coupon (or write if you prefer not to cut the page). No obligation and 
nobody will call in on you , , . but it could be the best thing you ever did. 

Others have done it, so can you 

"Yesterday I received a letter from the Institution informing that my 
application for Associate Membership had been approved. I can honestly 
say that this has been the best value for money I have ever obtained, a view 
echoed by two colleagues who recently commenced the course ". 
Student D.I.B., Yorks. 
"Completing your course, meant going from a job I detested to a job that 
I love, with unlimited prospects " -Student J.A.O. Dublin. 
"My training quickly changed my earning capacity and, in the next few 
years, my earnings increased fourfold ". Student C.C.P., Bucks. 

HMO OUT FOR YL'lURSELF 

These letters and there are many more on file at Aldermaston College, 
speak of the rewards that come to the man who has given himself the 
specialised know -how employers seek. There's no surer way of getting 
ahead or of opening up new opportunities for yourself. It will cost 
you a stamp to find out how we can help you. Write to 

ALDERMASTON COLLEGE 
Dept. BPW80, Reading RG7 4PF. 

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

e -CUT OUT THIS COUPON- - 
Tick or state subject of interest. 

Post to address below. 
MECHANICAL 

!Society of 
Engineers - 
A.M.S.E.(Meeb) 
Institute of 

!Engineer & 
Technicians 
(A,M,I,E.) 

'CITY & GUILDS 
Gen. Mech. Eng. 
Maintenance Eng. 

!Welding 
Gen. Diesel Eng. 

!Sheet Metal Work 
Eng. Inspection 
Eng. Metallurgy 

'ELECTRICAL & 
ELECTRONIC 

TY & GUILDS 
!Geo. Electrical 

Engineering 
Electrical 

etallations 
lectrical Maths 

computer 
Electronics 
lectronic Eng. 
actical Radio 
Electronics 

with kit) 

DRAUGHTSMAN- 
SHIP 
Institute of 

7 Engineering 
Designers 
(A.M.I.E.D.) 
General 
Draughtsmanship 
Elec. Draughtsman- 
ship 
Architectural 
Draughtsmanship 
Technical 
Drawing 

RADIO & TELE- 
COMMUNICATIONS 
City @ Guilde 
Telecoms. 
Gen. Radio & TV 
Eng. 
Radio Amateurs 
Exam 
Radio Servicing 

AUTOMOBILE & 
AERONAUTICAL 
Institute of the 

f_l Motor Industry 
A.M.I.I. 

NAGEMENT & MAAJIMI 
City & Guilds 
Auto Eng. 
Gen. Auto Eng. 
Motor Mechanics 
Auto Diesel Eng. 
Garage M'ment 
AEC Aero 
Engineering Exams 
Gen. Aero Eng. 

RODUCTION 
/Institute of Coat 

Management 
cants. 

u g 
Puter 

r 
ramming 

orks M'ment 
Work Study 

en. Production 
ng, 
atimating & 
lanning 
to ekeeping 

agement 
kills 

Quality Contra 

O 

CONSTRUCTIONAL 
Institute of Building 
L.I.O.B. 
A.B.T. Clerk of 
Works 

Construction 
Surveyors Institute 
L.C.S.I. 
City & Guilde 
General Building 
(all branches) Ci 
Heating & Vent. U 
Inst. Clerk of 
Works 
Site Surveying 
Health Engineering 
Road Construction C 
Quantities 
Estimates 
Hydraulics 
Structural Eng. 

C' 

E. 

GENERAL 
Agricultural Eng. 
Council of Eng. 
Institutions lg. 
Farm Science I 

Plastics 

Suppllmeutary . 

courses for Nat. 
Certificates. 

G.C.E. 
-choose from 
58 '0' & 'A' 
level subjects 

Coaching for many 
exams. including 
C g G 

POST TODAY FOR A 
BETTER TOMORROW 

To Aldermaston College, 
Dept. BPW80, Reading RG7 4PF 

NAME 
Block capitals please 
ADDRESS 

BPW8o 
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SO MUCH MORE-AND YOU PAY 
LESS VAT WITH HENRY'S LOW PRICES 

You can build the Texan and Stereo FM Tuner 
TEXAN 20 20 WATT IC STEREO AMPLIFIERS 

Features glass fibre PC board, Gardners low field transformer, 
6 -IC's, 10- transistors plus diodes, etc. Designed by Texas Instruments 

engineers for Henry's and. P.W. 1972. Supplied with full chassis work, 
detailed construction handbook and all necessary parts. Full input and control 
facilities. Stabilised supply. Overall size 15 }- x 24" x 64" mains operated. Free 
teak sleeve with every kit. LLOSO (GB post paid). (also built and 

tested L35) 
STEREO FM TUNER Features capacity diode tuning, lead and tuning meter 
indicators, stabilized power supply -mains operated. High performance and sensitivity with unique station indication IC stereo decoder. Overall size in teak sleeve 8" x 24" x 64" Complete kit with teak sleeve (21.00 (GB post paid). (alto built and 

tested L24.95) 
JOIN THE LARGE BAND OF HAPPY CONSTRUCTORS ! 

TRANSISTORISED MODULES 
Tuners - Power Suppliers - Amplifiers 
AMPLIFIERS (All single channel unless stated) 
4-300 
2004 
104 
304 
555 
555ST 
E1208 
608 
410 
620 
Z40 
z60 
SA6817 24 volt 6 + 6 0/P 8 OHM 100 MV I/P Stereo module 
AMPLIFIERS with controls 
E1210 12 volt 2f + 24 watts 8 ohms, Stereo 
R 500 Mains 5 watts 4-16 ohms, Mono 
SACI4 Mains 7 + 7 watts 8 ohms, Stereo 
SAC30 Mains 15 + 15 watts 8 ohms, Stereo 
CA038 9 volt If t If watts 8 ohms, Stereo 
CAO68 12 volt 3 + 3 watts 8 ohms, Stereo 
FM Modules 
Mullard LP 1 186 FM tuner (front end) with data 10.7 MHZ 0/P 
Mullard LP 1185 107 MHZ IF unit with data 
Gorier Permability FM tuner (front end) 10.7 MHZ 0/P 
FM and AM tuners and decoders 
FM 5231 (tu 2) 6 volt fm tuner 7.95 
TU3 12 volt version (FM use with Decoder All models 7.95 
504912 Stereo Decoder for Tu 3. 12 volt fitted dials 7.95 
SP62H 6 volt stereo FM tuner supplied with 480 
A10079 volt MW -AM tuner instructions 1195 
Sinclair 12/45 volt FM tuner stereo recorder for above 7-4S 
A1018 9 volt FM tuner in cabinet 1395 
A1005M (S) 9 -12 volt Stereo decoder FM for above 7.50 
1062 12 volt Stereo decoder general purpose 6.50 
PREAMPLIFIERS 
Sinclair Stereo 60 Preamplifier with controls 
E1300 Cart /Tape /Mit Inputs 9 volt Module 
E1310 Stereo 3 -30 mV mal cart 9 volt 
FF3 Stereo 3 mV tape head 9 volt 
3042 Stereo 5-20 mV Mag. cart. mains 
EQ25 Mono 3 -250 mV Tape /Cart /Flay 9 volt 
Power Supplies Mains input ( chassis -rest cased) 
47006/7f/9V 300 MA with ad'rs 2.25 "P1081 45V O. 9A 7.80 
P500 9 volt 500 MA 3.20 P12 4f -12V. 0.4-I amp 7.15 
HC244R 3/6/74/9v. 400 MA SEIOIA 3/6/9/12V. I amp stabilised 
stabilised 5.50 1275 

PI 124v. f amp. 3.30 3.30 PI0763/44/6/7f/9/12V. # amp 4.20 I5 28V. f amp 3.30 SE800A 1 -15 VOLT 0 -4A stabilised 
PI08012V IA 4.70 7.80 1750 
SINCLAIR MODULES & KITS 
SINCLAIR PROJECT 80 PACKAGE DEALS (carr. /packg 35p) 
ST80 Stereo preamplifier 11-95 2 x 240 5T80 PZ5 25.00 
Audio Filter Unit 6.95 2 x Z60 ST80 PZ6 27.75 
Z40 15 Watt Amplifier 5.45 2 x Z60 ST80 PZ8 -trans 3440 
Z60 25 Watt Amplifier 6.95 Sinclair Special Purchases 
PZ5 Power Suppliesfor 1 498 *Project 60 stereo preamp 16.75 
PZ6 Power Supplies (S Tab) (post 20p) 

for I or 2 240 7.98 'Project 605 Kit £19.95 (post 25p) 
PZ8 Power Supplies (S Tab) IC 12 6W am [12. 10 

p 
DD ( ) p, (post ISp) for I 2 3.95 Cambridge Calculator kit CI350 

TRANSFORMER FOR PZ8 395 (post ISp) 
FM TUNER 11.95 Sinclair Cambridge Memory L2250 
STEREO DECODER 7.95 Cambridge Calculator built £17.50 IC20 power amp kit 7.95 (post 15p) 
PZ20 power supply for 1 or Cambridge Scientific built E26.95 

2 IC20 5.45 (post 15p) 

TRANSISTORS /SEMICONDUCTORS 
UK's largest stockists of branded guaranteed devices at low prices. EXTRA DISCOUNTS 
Any one type. Extra 10... for 12 I 15... 25 20... 100 ( . The above also applies to mixed SN74 series IC. 
Get your free stock list now -new '74'75 edition now available (Ref. No. 36). 

9 volt 300 MW 0/P 3 -8 OHM, I -10 MV I/P Special Offer 1-75 
9 volt 250 MW 0/P 3-8 OHM, 10 -100MV I/P 2.70 
9 volt I watt 0/P 8-16 OHM, 10 MV I/P 3.10 
9 volt 3 watt 0/P 4-8 OHM, 10 MV I/P 3.95 

12 volt 3 watt 0/P 8-16 OHM, 150 MV I/P 4.10 
12 volt If + 11- watt 0 %P 8 OHM, 150 MV I/P Stereo module 5.95 
12 volt 5 watt 0/P 4-16 OHM, 25-60 MV I/P 5.10 
24 volt 10 watt 0/P 4-8 OHM, 30-50 MV I/P 4 -95 
28 volt 10 watt 0/P 8 OHM, 160 MV I/P 4.95 
45 volt 30 watt 0/P 4-8 OHM, 150 MV I/P 995 
30/35 volt 15 watt 0/P 4-8 OHM, 100 MV I/P 545 
45/50 volt 25 watt 0/P 4-8 OHM, 100 -250 MV I/P 6.95 

10.20 

8.25 
6.30 

1175 
1495 
6.95 

1050 

4.85 
4.50 
4.20 

6.75 
2.85 
4.75 
4.95 
5.95 
5.95 

12 watt speaker / tweeter 
systems 8 in bass /midrange, 
Melinex domed HF radiator 
plus crossover. Built into 
veneered cabinets size 
18x 12x61- in. PRICE L19 -SO 
pair (carr., etc. El .00) 

EMI SPEAKERS 
SPECIAL 
PURCHASE 
13 in x 8 in chassis speakers 
(Carr. /packing 30p each or 
5Op pr.) 
150 TC 10 watts B ohms twin cone C2.20 
* 45010 watts 4,8, 15 ohm with twin tweeters 

and crossover £385 each 
EW 15 watt 8 ohm with tweeter C5.25 
350 20 watt 8,15 ohm with tweeter £7 80 ea. 

Polished wood cabinet £480 carr., etc. 
35p each or 50p pair. 

PHILIPS 8 WATT 
FLUORESCENT 
UNIT 
EXCLUSIVE 
PURCHASE 
Brand new Philips 12 volt operated 8 watt 
fluorescent tube units for standby lighting 
Complete with tube and instructions 
Price £3.50 p & p 25p. 

EXCLUSIVE 
5 WATT IC 
AMPLIFIERS 

IDID 

Special purchase 5 watt outpúit 'S16 ohm 
load. 30 volt max. DC operation, complete 
with data. Price LI-SO each or 2 for (285 
Printed Circuit Panels. 50p 

625 line receiver transistorise tuners 
FM UK operation. Brand new. (Post /packing 
25p each). 
TYPE C variable tuning L2.50 
TYPE B 4- button push -button (adjustable) 

13.50 

e 

UK s No. 
for 
Electronics 
and Hi Fi 

JOSTY KITS IN STOCK 
(Post etc. 15p each) [ p 

AF20 Mono Transistor Amp. 5.61 
AF25 Mixer 3-30 
AF30 Mono Trans. Pre -amp. 3.20 
AF35 Emmiter Amplifier 2.43 
AF80 Small 0 -5 W. Amplifier 

for Microphone 4.86 
AF305 Intercom 7.68 
AF310/2 Mono Amplifier (for 

Stereo use two) 7.56 
Multivibrator 2.19 
Transistor Tester 8.34 
Vu -Meter 5.37 
Stereo Balance Meter 5.94 
Quadrophonic Device 8 -43 
Psychedelic Light 
Control, Single Ch. IO 82 
Psychedelic Light 
Control, 3 Chan. 1653 
Window Wiper Robot 5.82 
Photo Cell 
Switching Unit 6.69 
400w Triac Light 
Dimmer Sp. Cont. 5.19 
2-200w Triac Light 
Dimmer Sp. Cont. 6.75 
Automatic Lt. Cont. 3-75 
Tremelo Unit for 
Guitars, etc. 8.10 
Diode Detector 3.87 
Frequency Modulated 
FM Transmitter 3'21 
FM Transis. Receiver 3.66 
FM Tuner Unit 1631 
De- IuxeFMTunerUnit26 34 
Stereo Decoder for use 
with HF310/325 1056 
Stereo Pre -amp (for 
use with 2 AF310) 2298 
Basis Circuit Board 10-02 
Basis Circuit Board 5.33 
Aerial Amp. for LW to 
VHF 6 03 
BroadbandAerialAmp.2 10 
Power Supply 100m/a 
9V Scab.& 12V Unstable 6 27 
Professional Stab. 
Power Supply 

2A 

13 17 
Power Pack 2 x 15 volt 

5 64 
Voltage Converter 5 64 
Power Pack AF3I0/ 
GP304 6 27 
P/S 240V at to 4.5- 
15V dc. 500m/a 1206 
Output Stage 100mW I -56 
Pre -amplifier 132 
Diode -receiver 2 05 
Flasher -26 
A stable Multivibrator -14 
Monostable 
Multivibrator I1 
RC Generator .OB 
Bassfilter -06 
Treblefilter .06 
CCIR- filter -06 

M160 
M 1302 
M I91 
M192 
LF380 
AT60 

AT65 

AT25 
AT30 

AT50 

AT56 

ATS 
GU330 

HF6I 
H F65 

H F75 
HF3I0 
HF325 
HF330 

GP310 

GP3I2 
GP304 
HF380 

H F395 
NTIO 

NT300 

NT310 

NT305 
NT330 

NT315 

AEI 
AE2 
AE3 
AE4 
AE5 
AE6 

AE7 
AE8 
AE9 
AE10 
AMATEUR ELECTRONICS by Pasty 
Kit, the professional book for this 
amateur -covers the subject from 
basic principals to advanced elec- 
tronic te hniques. Complete with 
circuit bo rd for AEI to AE10 (see 
above) PRICE £3.30 (no VAT). 

HENRY'S HOME 
ENTERTAINMENT CENTRES 
London 
354/6 Edgware Rd. W2 01 -402 5854 
376/8 Edgware 4d. W2 01- 723 2.564 
372 Edgware Rd. W2 01-402 8140 
120 Shaftesbury Ave. WI 01-437 9692 
230 Tottenham Court Rd. WI 01 -580 1785 
144 Burnt Oak B'way, Burnt Oak, Edgware 

01 -952 7402 
190/4 Station Rd., Harrow, Middlesex 01- 863 7788 
Out of Town 
256 Banbury Rd., Summertown, Oxford (0865) 53072 
55 Gloucester Rd., Bristol 7 (0272) 45791 

FREE 
STOCK LISTS 
No. 36 

Transistors/ 
valves/ 
semiconductors 

No. 18 
Disco- lighting- 
high power 
sound 

No. 17 
Hi -Fi TV -Tape 
Equipment 

Send large stamped 
addressed enve- 
lope with all en- 
quiries. 

UPPLIERS OF ELECTRONICS FOR OVER 30 YEARS TO ALL ORDERS 
DE VAT -UK 

ONLY 

Electronic Centres 
404 -406 Electronic Components & Equipment 01 -402 8381 309 PA- Disco- Lighting High Power Sound 01 -723 6963 303 Special offers and bargains store 

- All mail to 303 Edgware Road. London W2 JBW 

Hi Fi and 
Electronics 
Centres Open 
9am -6pm 

Prices correct at time of preparation. Subject to change without notice. E. &O.E 




