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Each £3 unit of Home Unit Insurance gives you protection up to the limit shown 
This is the simplified insurance you have been waiting for. 
Not just cover on the contents of your home but a 
package of personal protection you and your family need. 
And it's how we save you so much money: just ONE 
policy to issue instead of nine! 
You can build up to the cover you need by additional units 

(or # units after the first) up to a maximum of five. So 
simple. So easy. Apply to your Broker, Agent or local office 
of a General Accident company. 
The Home Unit Policy can replace your existing insurances 
And remember- as you buy more possessions just add 
more Home Units at any time. Quote Ref. 20/9468 

THE GENERAL ACCIDENT FIRE & 
LIFE ASSURANCE CORPORATION LTD 

Metropolitan House, 35 Victoria Avenue, 
Southend-on-Sea, Essex, SS2 6BT 

Please send me further particulars of 
the Home Unit Insurance. 

Name 

Address 

It pays to be protected bya 

2019468 
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WILMSLOW AUDIO 
THE Firm for speakers! 

SPEAKERS 
Baker Group 25, 3, 8 or 15 ohm £8.64 
Baker Group 35, 3, 8 or 15 ohm £10.25 
Baker Group 50/12, 8 or 15 ohm £14.00 
Baker Deluxe 12", 8 or 15 ohm £13.75 
Baker Major 3, 8 or 15 ohm £11.87 
Baker Superb 8 or 15 ohm £18.12 
Baker Regent 8 or 15 ohm £10.00 
Baker Auditorium 12" £16.25 
Celestion PST8 (for Unilex) £3.75 
Celestion G12H 8 or 15 ohm £15.00 
Celestion G12M 8 or 15 ohm £12.00 
Celestion G15C 8 or 15 ohm £24.00 
Celestion G18C 8 or 15 ohm £33.00 
Celestion MF1000 8 or 15 ohm L10.95 
EMI 13 x 8, 150 d/cone, 8 ohm £2.94 
EMI 13 x 8 type 350, 8 or 15 ohm £9.56 
EMI 13 x 8 20 watt bass £7.69 
EMI 5" 14A/730 mid -range 8 ohm £3.50 
EMI 63" 93850 4 or 8 ohm £2.90 
EMI 8 x 5, cer. mag. 8 ohm £1.87 
EMI 8 x 5, 10 watt, d/c roll/s 8 ohm £3.41 

£2.69 
.77 

EMI 10 x 6 93870 8 ohm 
EMI 21" tweeter 8 ohm 
Elac 9 x 5, 59RM109 15 ohm, 

59RM114 8 ohm 
Elac 61" d/cone, roll surr. 8 ohm 
Elac 61" d/cone 8 ohm 
Elac TW4 4" tweeter 
Elac 10" 10RM239 d/c 8 ohm 
Elac 8" 3 ohm 
Eagle Crossover 3, 8 or 16 ohm 
Eagle CT5 cone tweeter 8 ohm 
Eagle CT10 tweeter 8 or 16 ohm £3.00 
Eagle DT33 dome tweeter 8 ohm £6.31 
Eagle FF5 3 way crossover £3.62 
Eagle SN75 crossover with tw. control£4.69 
Eagle FF28 mulcicell, horn 
Eagle HT15 horn tw. 16 ohm 
Eagle HT21 horn tw. 8 ohm 
Eagle MHT10 horn tw. 8 ohm 
Eagle FR4 4" full range 
Eagle FR65 61" full range 
Eagle FR8 8" full range 
Fane Pop 15 watt 12" 
Fane Pop 25T 30 watt 12" 
Fane Pop watt 12" 
Fane Pop 55 12" 60 watt 
Fane Pop 60 watt 15" 
Fane Pop 100 watt 18" 

£3.64 
£4.06 
£3.12 
£1.75 
£3.12 
£2.87 
£1.75 
£2.06 

£9.00 
£4.40 
£6.81 
£4.44 
£6.12 
£9.62 

£12.31 
£5.25 
£7.50 

£12.00 
£12.95 
£13.75 
£25.95 

SPEAKERS 
Fane Crescendo 12A 8 or 15 ohm 
Fane Crescendo 12B 8 or 15 ohm 
Fane Crescendo 15, 8 or 15 ohm 
Fane Crescendo 18, B or 15 ohm 
Fane 910 horn 
Fane 920 horn 
Fane 15212a 15" 15 ohm 
Fane 801T 8" d/cone roll surr. 
Fane 808T 8" d/cone 
Fane 807T 8" d/cone roll surr. 
Goodmans 8P 8 or 15 ohm 
Goodsmans 10P 8 or 15 ohm 
Goodmans 12P 8 or 15 ohm 
Good mans 12P -D 8 or 15 ohm 
Goodmans 12P -G 8 or 15 ohm 
Goodman 12AX 100 watt 8 or 15 ohm 
Goodsmans 15AX 100 watt 8 or 15 ohm 
Goodmans 15P 8 or 15 ohm 
Goodmans 18P 8 or 15 ohm 
Good mans Hifax 750 
Good mans Axent 100 tweeter & crossover 
Goodmans Audiom 100, 8 or 15 ohm 
Goodmans Axiom 401, 8 or 15 ohm 
Goodsmans Twinaxiom 8" 8 or 15 ohm 
Goodsmans Twinaxiom 10" 8 or 15 ohm 
Gauss 12" full range 8 ohm 
Gauss 12" Bass 8 ohm 
Gauss 15" full range 8 ohm 
Gauss 15" Bass 8 ohm 
Gauss 18" full range 8 ohm 

£34.50 
£36.50 
£47.50 
£62.95 
£14.95 
£33.95 
£16.00 
£8.12 
£3.44 
£4.62 
£5.50 
£5.80 

£13.95 
£16.95 
£15.95 
£36.50 
£40.25 
£21.00 
£36.00 
£16.00 
£7.44 

£13.90 
£20.00 
£10.14 
£10.75 
£69.50 
£69.50 
£75.00 
£75.00 
£80.00 

Gauss 18" Bass 8 ohm £80.00 
All the above Gauss (American) speakers are 
fitted with 4}" voice coils and can handle 200 watts 
RMS. 
Kef T27 
Kef T15 
Kef 8110 
Kef B200 
Kef 8139 
Kef DN8 
Kef DN12 
Kef DN13 
Richard Allan CG8T 8" d/c roll rurr. 8 ohms 
STC 4001G super tweeter 
2*" 64 ohm, 70mm 8 ohm, 70mm 80 ohm 
2}" 75 ohm 
7" x 4" 3, 8 or 15 ohm 
8" x 5" 3, 8 or 15 ohm 
10"x6"6,8 or 15 ohm 

£6.06 
£6.94 
£8.37 
£9.50 

£16.50 
£2.31 
£5.75 
£3.87 
£7.37 
£6.56 

.77 

.55 
£1.63 
£1.75 
£2.69 

The Ultimate Radio! 
GRUNDIG SATELLIT 2000 
You've got your yacht, private aircraft. Rolls 
Corniche? - then all you need fora full set of 
status symbols is this latest model Grundig 
Satellit, Germany's top radio! Radio per- 
formance, appearance and sound quality are 
all superb. VHF/FM, MW, LW 10 SW bands 
plus bandspread, 27 transistors and 22 
diodes. Battery/Mains (110/240v.), 2 
speakers, 57" telescopic aerial. 

Our Price £149.95 
inc. VAT, carr. & ins. 

Big discounts on Grundig, ITT, Koyo, etc. 
Send stamp for list. 
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WILMSLOW AUDIO, 10 SWAN STREET, WILMSLOW, CHESHIRE 

SPEAKER KITS (Carr. 75p each. £1.50 pair) 
Baker Major Module 3, 8 or 15 ohm each £13.44 
Goodmans Mezzo Twinkit pair £47.19 
Goodsmans DIN 20 4 ohm each £13.44 
Helme XLK25 pair £25.44 
Helme XLK30 pair £17.19 
Helme XLK50 pair £46.25 
Kefkit 1 pair £48.44 
Kef kit 3 each £42.50 
Peerless 3-15 (3 sp. system) each £17.19 
Peerless 20/2 each £17.44 
Peerless 30/2 each £24.38 
Peerless 20/3 each £26.56 
Peerless 50/4 each £40.50 
Richard Allan Twinkit each £10.37 
Richard Allan Triple 8 each £15.94 
Richard Allan Triple each £23.12 
Richard Allan Super Triple each £27.50 
Wharfedale Linton 2 kit pair £23.12 
Wharfedale Glendale 3 kit pair £40.61 
Wharfedale Dovedale 3 kit pair £63.12 

PA/DISCO AMPLIFIERS (Carr. and ins. £1) 
Baker Major 100 watt £57.25 
Linear 30/40 £30.00 
Linear 40/60 £35.00 
Linear 80/100 £58.95 
Linear 100 watt slave £44.00 
Eagle PRO A120, 120 watts RMS £129.00 
Eagle PRO A65, 65 watts RMS £98.50 
Eagle PRO A35, 35 watts RMS £77.00 
Eagles TPA40 mains/12v mobile £50.00 
Eagle HHS 36 watts. mobile 12v. £37.50 
Eagle TPA20 paging amplifier £45.00 
Eagle RA859 Reverb (p. & p. 75p) £18.25 
Eagle RA856 Reverb (p. & p. 75p) £12.50 

MICROPHONES (p. & p. 50p) 
Shure 515 SB Low Impedance 
Shure 515 SA High Impedance 
Shure 545 Dual Impedance 
Shure 588 SB Low Impedance 
Shure 588 SA High Impedance 

£17.31 
£18.25 
£34.69 
£23.12 
£23.75 

FREE with loudspeaker orders over E7 
"HiFi Loudspeaker Enclosures" book 

All items guaranteed new and perfect 

Prompt despatch 

Carriage: 38p per speaker 12" and up 50p each, 
25p per tweeter, crossover or 2+"/70mm speaker 

kits 75p each (£1.50 pair) 

Including VAT - 25% on Hi Fi and 8% on PRO 
and PA. 

Send stamp for free booklet 'Choosing a speaker' 

Big discounts on Grundig, ITT, Koyo, etc. 
Send stamp for list 

WILMSLOW 
AUDIO 

DEPT RC 

LOUDSPEAKERS: SWAN WORKS 
BANK SQUARE, WILMSLOW, CHESHIRE 

AMPLIFIERS, RADIO ETC. 
10 SWAN ST., WILMSLOW, CHESHIRE 
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1 
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COMPONENTS 
HOBBYIST- PROFESSIONAL - DOMESTIC - SURPLUS - INDUSTRIAL 
JUST AFEW OF OUR BARGAINS ARE LISTED BELOW - SEND STAMPED 
ADDRESSED ENVELOPE FOR A QUOTE ON OTHER REQUIREMENTS. 
PAY US A VISIT. OVER 90' OF STOCK BELOW QUANTITY 
WHOLESALE PRICE. RETURN POSTAL SERVICE UNLESS CHEQUE. 

Goods sent at customer's risk, unless sufficient payment for insurance 
included (2p per £1 Min 5p) U.K. only. 

VALVE BASES 
Printed circuit B9A - B7G 
Chassis B7 - B9G - B7G 
Shrouded chassis B7G - B9A 
B8A - 89A chassis - B12A tube 

2p 
4p 
6p 
6p 

Speaker, 6" x 4", 5 ohm, ideal for car radio etc. £1 

TAG STRIP -6 way 3p VHF Radio Tuner Head 
9 way 5p Single 1p Takes ECC 85 £1.00 

T03 or T066 
Mica Washer 2p 
18 volt 4 amp charger, 

bridge rectifier 50p 
GC10/4B £3.00 

Telescopic aerial 
Closed 92", open 382" 
Fitted right angle TV 

plug, 50p 
1+ glass fuses- 250 m/a or 3 amp (box of 12) 18p 
3" tape spools 8p 1 Terryclips chrome finish 4p 
Brand new Boxed 6K7G 25p Paameko 20H 12A potted choke 60p 
PVC or metal clip on M.E.S. bulb holder .. .. 5p 
Geared Knob, Inner to Outer Ratio 8:1 .. 60p 
Bulgin, 5mm Jack plug and switched socket (pair) 30p 
12 volt solenoid and plunger .. 40p 
250 RPM 50 c/s locked frequency miniature mains motor 50p 
200 OHM coil, 2+" long, hollow centre .. 10p 
Belling Lee white plastic surface coax outlet Box .. 30p 
R.S. 12 way standard plug and shell .. 30p 

SWITCHES 
Pole Way Type 

4 2 Sub. Min. Slide 18p 
6 2 Slide 20p 
4 2 Lever Slide 15p 
2 2 Slide 10p 
1 3 + off Sub. min. edge 10p 

1 3 13 amp small rotary 12p 
2 2 Locking with 2 to 3 keys 

£1.50 
2 1 2 Amp 250V A.C. rotary 24p 
1 2 Toggle 10p 

Wafer Rotary, all types 30p 
S.P.S.T. 10 amp 240v. white rocker switch with 
neon. 1" square flush panel fitting 30p 

PIANOKEY SWITCH UNIT 
5 lever, interlocking 2 pole mains- 3 pole 2 way 
+ 3 of 6 pole 2 way 15p 

COMPUTER AND AUDIO BOARDS 
VARYING PANELS WITH ZENER, GOLD BOND, 
SILICON, GERMANIUM, LOW AND HIGH POWER 
TRANSISTORS AND DIODES, HI STAB RESISTORS, 
CAPACITORS, ELECTROLYTICS, TRIM POTS, POT 
CORES, CHOKES ETC. 

3Ib for 85p + 60p post and packing 
71b for £1.75 + 80p post and packing 

Skeleton Presets 
Slider, horizontal or verti- 
cal standard or submin. 5p 

Clear Plastic Boxes 
For component storage or 
projects, sliding lid. 12" x 
2"x1" 10p 

KNOBS 
SILVER METAL PUSH ON WITH POINTER, OR 
WHITE PLASTIC, GRUB SCREW WITH POINTER AND 
SILVER CENTRE 8p EACH. 
1" DIAM. WITH 12" SKIRT SPUN ALUMINIUM 
GRUB SCREW FIXING, â" 30p EACH. 

ZM1162A INDICATOR TUBE 
0-9 Inline End View. Rectangular Envelope 170V 
2.5M/A £2.00 

RESETTABLE COUNTER 
English Numbering Machines LTD. 

MODEL 4436-159-989 
6-14 volt, 6 digit, illuminated, fully enclosed. £2.50 

Ferric Chloride, Anhydrous mil. spec. 1 lb. bag 50p. 

RESISTORS 
-k-k--1 watt 1 p 
1 watt .. 2p 
Up to 5 watt wire 10p 
10 watt wire 
wound .. 12p 
15 watt .. .. 14p 

Philips transformer, 
safety fused. In 200- 
220-240v. Out 240v 
60ma+6.3v 1a approx 
2" x 214" x 22" £1.50 

POTS 
Log or Lin carbon 13p 
Switched 25p 
Dual Pots 38p 
Dual Et switch 50p 
Lin wirewound 25p 
Slider Pot 25p 
Dual Slider 35p 

THERMISTORS 
VA1008, VA1034,1 
VA1039, VA1040, 
VA1055, VA1066, r 

toP 

VA1082, VA1100 
VA1077, 
VA1005, VA1026 i 

15p 

RELAYS 
12 volt S.P.C.O octal 
mercury wetted high 
speed 75p 
P.O. 3000 type, 1,000 
OHM coil, 4 pole c/o 

60p 
12 volt d.p.c.o. heavy 
duty octal 80p 

Boxed GEC KT88 
valve . £3 

THE RADIO SHACK 
161 ST. JOHNS HILL, BATTERSEA, LONDON S.W.11 
Open 9.30 a.m. till 8 p.m. Monday to Saturday Phone 01-223 5016 

also Sunday afternoons 

JAP 4 gang miniature sealed tuning 
condensers .. .. .. .. 25p 

ELECTROLYTICS MFD/VOLT. Many others 
in stock 70- 200- 300- 450 - 
Up to 10V 25V 50V 75V 100V 250V 350V 500V 
MFD 

10 4p 5p 6p 8p 8p 12p 16p 20p 
25 4p 5p 6p 8p 8p 15p 18p 20p 
50 4p 5p 6p 9p 13p 18p 25p - 

100 5p 6p 10p 12p 19p 20p - - 
250 9p 10p 11p 17p 28p - 85p £1 
500 10p 11p 17p 24p 45p - - - 

1000 13p 17p 40p 75p - £1.50 - - 
2000 23p 37p 45p - - - - 
As total number of values are too numerous to list, 
use this price guide to work out cost of your 
actual value requirements, i.e. 2MFD, 30V would 
be 5p, or 330MFD, 50V would be 14p, etc. etc. 
8/20, 10/20, 12/20 Tubular tantalum 15p each 
16-32/275, 32-32/275, 100-100/150, 100- 
100/275 50-50/300 .. .. 20p each 
50/50-385 30p 
12,000/12, 32-32-50/300, 700/200, 100-100- 
100-150-150/320 .. .. 50p each 
20-20-20/350 .. 40p each 

INDICATORS 
Bulgin D676 red, takes M.E.S. bulb 
12 volt red, small pushfit 
Mains neon, red, pushfit 

20p 
20p 
20p 

CAPACITOR GUIDE - maximum 500V 
Up to .01 ceramic 2p. Up to .01 poly 3p. 
Up to 1000PF silver mica 5p. 1,200PF up to .01 
silver mica 10p. .013 up to .25 poly etc. 4p. 
.27 up to .68 poly etc. 6p 
Over 500 volt order from above guide and few 
others listed below. 
6p. .1/600:10p..01 /1000, 1/350, 8/20, .1/900, 
.22/900, 4/16. .25/250 AC (600vDC) .1/1500 
40p. 5/150, 9/275AC, 10/150, 15/150, 40/150. 

TRIMMERS, 20p each 
100PF Ceramic, 30PF Beehive, 12PF PTFE 
2500PF 750 volt, 33PF MIN. AIR SPACED 
5PF, MIN. AIR SPACED, 50PF CERAMIC. 

CONNECTOR STRIP 
Belling Lee L1469, 4 way polythene. 3p each 
Strong grey plastic box same design as die cast 
ali 4g" x 2g" x 1 â" .. .. 40p 
1" orla" or ;" CAN CLIPS .. 2p 

MAINS DROPPERS 
36-j-79 ohm 
66+66+158 ohm, 66+66+137 ohm 
17+14-j-6 ohm, 266+14+193 ohm 
50+40+1k5 ohm 
285+575+148+35 ohm }- 

25+35+97+59+30 ohm 

20p 

25p 

35p 

51" x 2q" Speaker, ex -equipment 3 ohm 30p 
2 Amp Suppression Choke 5p 
3x24x*" l PAXOLINE .. 2p f .. 2forlp 
220K Er 100 ohm 3 watt resistors 4p 
VALVE RETAINER CLIP, adjustable 2p 

OUTPUT TRANSFORMERS 
Sub -miniature Transistor Type 
Valve type, centre tapped or straight 

25p 
40p 

3 pin din to open end, 1 twin screened 
lead 35p 
Whiteley Stentorian 3 ohm constant impe- 
dance volume control way belowtrade at£1 
Drive Cord 1 p per yd. 

2 RADIO & ELECTRONICS CONSTRUCTOR 
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N6e 

Amp Volt 
1,600 

1 140 
1.4 42 

BYX10 
OSH01-200 
BY164 

30p 
30p 
35p 

RECTIFIERS 
Amp Volt 

IN4004 1 400 5p 
IN4005 1 600 6p 
IN4006 1 800 6p 
IN4007 1 1,000 6p 
BY103 1 1,500 15p 
SR100 1.5 100 7p 
SR400 1.5 400 Sp 
REC53A 1.5 1,250 14p 
LT102 2 30 10p 
BYX38-600 2.5 600 40p 
BYX38-300R 2.5 300 36p 
BYX38-900 2.5 900 45p 
BYX38-1200 2.5 1,200 50p 
BYX49-600 2.5 600 34p 
BYX49-300 2.5 300 26p 
BYX49-900 2.5 900 40p 
BYX49-1200 2.5 1,200 52p 
BYX48-300 6 300 40p 
BYX48-600 6 600 50p 
BYX48-900 6 900 60p 
BYX48-1200 6 1,200 80p 
BYX72-150R 10 150 35p 
BYX72-300R 10 300 45p 
BYX72-500R 10 500 55p 
BYX42-300 10 300 30p 
BYX42-600 10 600 65p 
BYX42-900 10 900 80p 
BYX42-1200 10 1,200 95p 
BYX46-300* 15 300 £2.00 
BYX46-400* 15 400 £2.50 
BYX46-500* 15 500 £2.75 
BYX46-600* 15 600 £3.00 
BYX20-200 25 200 60p 
8YX52-300 40 300 £1.75 
BYX52-1200 40 1,200 £2.50 
*Avalanche type 
Amp Volt 

6 400 
25 900 
25 1200 

TRIA CS 
Plastic 
BTX94-900 
BTX94-1200 

74p 
£5.00 
£7.00 

12-0-12 50M/A Min. Txfmr. 90p 
Pair of LA2407 Ferrox cores 

with adjuster . . 25p 
Chrome Car Radio facia 
Rubber Car Radio gasket 

15p 
5p 

DLI Pal Delayline 80p 
Relay socket 

Take miniature 2PC.0 relay 

SEMICONDUCTORS 
Full spec. marked by Mullard. etc. Many other types in stock, 

AC107 .. 14p BC179B 14p 
AC127/128/176 11p BC184C 10p 
ACY28 .. .. 18p BC186/7 18p 
AD149 . . 40p BC213L/214B 10p 
AD161 /2 matched pr. 69p BC261B 10p 
AF116/7 . 12p BC327/8 15p 
AF124/6/7 20p BC337/8 14p 
AF139/178 30p BC547/558A 11p 
AF180/1 30p BC548 9p 
AF239 . 20p BCX32/36 12p 
ASY27/73 25p B CY40 . . 60p 
BC107A or B 9p BCY70/1/2 . 9p 
8C107/8/9 7p BD112/3/5/6 . . 50p 
BC108A/B/109B/C 10p B D131 /2/3/5 . . 30p 
BC147/8/9 .. 7p B D201/2/3/4 .. £1.00 
BC147A/B 8p B D232/4/5 . . 47p 
BC148A/B,98/C/S 8p BDX77 £1.40 
BC157/8/9 .. 9p BF115 . 12p 
BC158A/B 11p BF167/173 15p 
BC159B/C,157A 11p BF178/9 25p 
BC178A/B . 13p 8E180/1/2/3 . . 22p 

BRIDGE RECTIFIERS 
Amp Volt 
2 30 
0.6 110 
5 400 

BF184/5 
BF194/5/6/7 .. 
BF194A/195C .. 
BF200 .. 
BF258.. 
8E262/3 
6E336 .. 
BFS28 Dual Mosfet 
BFW10/11 F.E.T. 
BFW30 

. 

BFW57/58 . . 

BFX12 .. 
BFX29/30/84/88 
B FY50/1 /2 . 

BFY90 .. .. 50p 

Programmable BRY39 'Uni Junction 34p 
BRY56, 34p 
BSV64 .. 40p 
BSV79/80 F.E.T.s £1 
BSV81 Mosfet .. 90p 

15p 
8p 

12p 
20p 
33p 
23p 
25p 
92p 
28p 

£1.35 
20p 
20p 
16p 
12p 

LT120 type 30p 
EC433 15p 
Texas 75p 

10p 

B7G or B9A valve can 2p 
0-30, or 0-15, black pvc, 360° 
dial, silver digits, self adhesive, 
4,-," dia. .. . . 10p 

OPTO ELECTRONICS 
ORP12 44p 
BPX40 65p 
BPX42 £1.50 
BPY10 £1.00 

(VOLTIAC) 
BPY68 

} BPY69 £1.00 
BPY77 

Diodes 

Photo transistor 
BPX29 £1.00 
OCP71 44p 
BIG L.E.D. 0.2" 
2v 50m/A max. 
RED 14p 
ORANGE' 
GREEN . 16p 
YELLOW 

PHOTO SILICON CONTROLLED 
SWITCH BPX66 PNPN 10 amp £1.00 

BSX20/21 .. 13p 
BSY40 .. .. 28p 
BU105-01 93p 
CV7042 (0C41 0C44, 
ASY63) 7p 
GET111 .. 40p 
0C35 .. .. 321p 
ON222 . . 30p 
TIP30 . . 52p 
TIP3055 .. 50p 
TIS88A FET .. 33p 
ZTX300 . 11p 
2N393/M A393.. 30p 
2N706 . . . 10p 
2N929 .. .. 14p 
2N987 .. .. 35p 
2N1507/2219 . 18p 
2N2401/2412/2483 25p 
2N2904/5/6/7 .. 13p 
2N2907A .. 15p 
2N3053 .. 13p 
2N3054/3055(or equiv) 37p 
2N3704 .. 10p 
2N3133 .. 18p 
2N3819 FET .. 16p 
2N4037 .. 35p 
2N5036 .. 60p 
2SA141/2/360 .. 31p 
2SB135/6/457.. 20p 
40250 .. 60p 

OTHER DIODES 
IN916 .. 6p 
IN4148 1.5p 
BA145/148 .. 12p 
Centercel 10p 
BZY61 

. 10p 
BB103/110 Varicap 20p 
BA182 .. 24p 
0A5/7/10 10p 
BZY88 Up to 33 volt 6p 
BZX61 11 volt .. 16p 
BR100 Diac. .. 19p 

INTEGRATED CIRCUITS 
741 8 pin d.i.l. op. Amp 20p 
TAD100 AMRF £1.00 
TAA570 
CA3001 R. F. Amp 
TAA300 1 wt Amp 
NE555v Timer 
TAA550 Y or G 

TAA263 Amp 
7483 
7400/2/10/20/30 
7404 
ZN414 RX 
7414 
7438/74/86 
LM300, 2-20 volt 
74154 

£1.20 
£1.00 
£1.25 

42p 
40p 
65p 
80p 
13p 
14p 
88p 
60p 
27p 

£1.50 
£1.50 

Amp Volt THYRISTORS 
1 240 BTX18-200 .. 

1 400 BTX18-300 .. 

1 240 BTX30-200 .. 

6.5 500 BT102-500R .. 

10 700 BT106 .. .. 

15 500 BT107 
6.5 500 BT101-500R .. . 

6.5 500 BT109-500R .. 

20 600 BTW92-600RM 
15 800 BTX95-800R Pulse Modulated 
30 1000 28T10 (Less Nut) 

50p 
65p 
40p 
75p 
90p 

£1.00 
90p 

. 75p 
£3.00 

£10.00 
£4.00 

.3" red 7 segment L.E.D. 14 
D.I.L. 0-9 - D.P. display 1.9v, 
10m/a segment 73p 

CQY11B L.E.D. 
Infra red transmitter £1 

One fifth of trade 

Wire ended glass neons 5p 

Plastic, Transistor or Diode 
Holder 1p 
Transistor or Diode Pad 1 p 
Holdersorpads50pper100 

PAPER BLOCK CONDENSER 
0.25MFD 800 volt .. 30p 
1M FD 250 volt 15p 
2MFD 250 volt .. 20p 
10MFD 500 volt 80p 
4MFD 250 volt .. 20p 
15MFD 150 volt .. 50p 
METAL CHASSIS SOCKETS 

Car Aerial 
Coax 
5or6 pin 240 din 9p 
Speaker din switched 
3.5mm Switched Socket 

Philips Iron Thermostat 15p 
Bulgin 2 -pin flat plug and socket 10p 
McMurdo PP108 8 way edge plug 10p 

TO3 HEATSINK 
Europlec HP1 T03B individual 'curly' 
power transistor type. Ready drilled 20p 

Tested unmarked, or marked 
ample lead ex new equipment 

ACY17-20 8p 0071/2 5p 
ASZ20 8p 0C200-5 10p 
ASZ21 15p 
BC186 11p 
BCY30-34 10p 
BCY70/1/2 8p 
BF115 10p 
BY127 8p 
BZY88 series 5p 
HG1005 2p 
HG5009 2p 
HG 5079 
L78/9 
M3 
0A81 
0A47 
0A200-2 
0C23 

SMALL ORDERS, ENCLOSE SUITABLE 
STAMPED ADDRESSED ENVELOPE 

LARGE ORDERS, ADD SUFFICIENT FOR 
POSTAGE, INSURANCE, ETC. 

TOTAL GOODS PLUS CARRIAGE, ADD V.A.T. 

2p 
2p 

10p 
2p 
2p 
3p 

20p 

TIC44 24p 
2G240 2-50 
2G302 6p 
2G401 10p 
2N711 25p 
2N2926 7p 
2N598/9 6p 
2N1091 8p 
2N1302 8p 
2N1907 2-50 
Germ. diode 1 p 
GET120 (AC128 
in 1"sq. heat sink) 

20p 
GET872 12p 

30p 253230 

8 way Cinch standard 
0.15 pitch edge socket 

20p 
U.E.C.L. 10 way pin 
connector 2B6000 
OA1 P10 .. 10p 
U.E.C.L. 20 way pin 
connector 
2A60000A1P20 20p 
U.E.C.L. 10 way pin 
socket 2B606001 R10 

10p 
U.E.C.L. 20 way pin 
socketB260800A1 R20 

20p 
BELLING LEE L1354 
TV Aerial diplexer 10p 

Philips electronic eng- 
ineer kits add on series 
El 004 £1.00 each 
RG4-1250 Mercury 
vapour rectifier £5.00 

SOLDER 
Multicore - 2,p foot 

ENAM. COPPER WIRE 
SWG. PER YD. 

18 3p 
20-24 2p 
26-42 1p 

GARRARD 
GCS23T Crystal Stereo 
Cartridge £1.00 

HANDLES 
Rigid light blue nylon 
61" with secret fitting 
screws 5p 
14 D.I.L. socket, gold 
plated contacts, NOT 
cheap type 13p 
Miniature Axial Lead 
Ferrite Choke formers 

2p 
DEE PLUG 

McMurdo DA15P 15 
way chassis plug 15p 

Fairway 18009 Coax. 
socket .. 3p 

TIE CLIPS 
Nylon self locking 7" 
or 3z" 2p 

CINCH 150 
12 way edge socket 

10p 
1lb Mixed nuts, bolts, 
washers etc. 35p 

MAIL ORDER CUSTOMERS 
ONLY ADD 8° V.A.T. 
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E LECTRÖ A 

CATALOGUE 7 

ISSUE 3 

tL ECT AtCE 
No.7 I 

9Ue ISSUE 3 Catal 

in eg'aC mponents 
1111 

pcessnt1Bls 
Mte 

tables 
1 

E9u',a^¢nDs ,11 ,ag,ams 

including 
25p Refund 
Voucher 

Up -dated 
information 
and prices. 

The best yet! 
112 pages (plus covers) and our best yet! Practically all 
items in catalogue 7 are there as the result of information 
fed by our computer, enabling us to control stock -buying in 
relation to demand with greater accuracy and real benefit to 
customers. This means that your orders, which we micro- 
film for record keeping, are handled with utmost speed and 
efficiency. EV prices remain keenly competitive and with 
our new 3 -month period price -stabilization policy, you can 
order in confidence. In addition there are discounts as well, 
to give you further savings. 
Send 30p now for EV Catalogue 7 Issue 3. a includes 
a refund voucher for 25p allowable on orders for £5 
or more list value. 

PRICE STABILIZATION 
Electrovalue prices are held for 3 month periods without 
change (except in cases of violent market fluctuation) and 
reviewed thereafter at the end of each one. This is instead 
of making day to day changes. Next price review is due Oct. 
1. From Jan. 1 to July 1 EV prices were held without change. 

DISCOUNTS 
Available on all items except for a few shown at NETT 
PRICE 

5% on orders from £5 to £14.99 list. 

100/0 on orders £15 and over. 

WE PAY POSTAGE 
and packing in U.K. (except Baxandall speaker cabinets). 
For mail orders for £2 list value and under, there is an 
additional handling charge of 10p. 

GUARANTEE OF QUALITY 
All items guaranteed fully to makers' specifications. 
Everything brand new-no "seconds", makers' rejects or 
clearance offers. 

ELECTROVALUE LTD 
Section 6/4 28 St. Judes Road, Englefield Green, Egham, Surrey 
TW20 OHB Telephone Egham 3603 Telex 264475 
All mail orders and communications to above address 

NORTHERN BRANCH 
680 Burnage Lane, Manchester M19 1 NA. Tel: 061-432-4945 
Hours (both addresses) 9.00-5.30. Saturdays 9.00-1.00 p.m. 

LATEST 
BOUND VOLUME 

No. 27 
of 

"Radio & Electronics 
Constructor" 

AUGUST 1973 to JULY 1974 
Comprising 

pages PRICE £2.40 P&P 50p 772 a es 
inc. index 

BOUND VOLUME No. 25 
(August 1971 to July1972) 
BOUND VOLUME No. 26 
(August 1972 to July1973) 

PRICES 
VOL. 25 

£2.00 per volume. P&P 50p 

VOL. 26 

£2.10 per volume. P&P 50p 

Limited number of these 
volumes still available. 

We regret all earlier volumes are now 
completely sold out. 

Available only from 

DATA PUBLICATIONS LTD., 
57 MAIDA VALE, LONDON, W9 1SN 
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PREPAK 
Bargains in Semi -Conductors, components, modules & equipment. 
Bargains from our FREE Catalogue 
20 large pages, filled with real bargains in transistors, I.Cs, components, 
equipment, etc. Send large S.A.E. with 7p stamp for your FREE copy of 
6th Edition by return. Meanwhile, for prompt delivery order from this month's 
ad. NOW. 

TRANSISTOR PACKS ALL 50p each 
TESTED AND GUARANTEED 
B79 1N4007 Sil. Rec. H39 C Integrated circuits 

diodes. 1,000PIV U 4 gates BMC 962. 
1 amp. plastic 2 flip flops BMC 945 

881 In Reed Switches, 1" H41 
long -1" dia. High- 
speed P.O. type 

H35 100 Mixed Diodes, Germ. 
H65 1 Gold bonded, etc. 

Marked and Un- 
marked 

H38 30 Short lead Transistors. H66 A 40362. Type PNP Sil. 
NPN Silicon Planar -T Transistors TO -5 can 
types comp. to H65 

2 BD131/BD132 
Complementary 
Plastic Transistors 

A 
40361 Type NPN Sil. 
Transistors TO -5 can 
comp. to H66 

UNMARKED & UNTESTED 
131 5U Germanium Transis- H2O 20 BY126/7 Type Silicon 

J tors PN P. AF and RF Rectifiers 1 amp. 

B66 'LO Germanium Diodes plastic. Mixed volts 
::!! Min. glass type H34 in Power Transistors. 884 100 Silicon Diodes DO -7 1:1 PNP. Germ. NPN Sufi- ' glass equiv. to 0A200. con TO -3 Can 0A202 

H67 
10 3919N Channel FET's B86 

IUU 
IN and sub. min. 
IN914 and IN916 plastic case type 

. types 

SILICON POWER TRANSISTORS - 
40 WATT 1 
Type Gain VCE 
40N1 15 15 
4SN2 40 40 
40P1 15 15 
40P2 40 40 
90 WATT 1 
90N1 15 15 
90N2 40 40 
90P1 15 15 
90P2 40 40 

NPN 
NPN 
PNP 
PNP 

NPN 
NPN 
PNP 
PNP 

PLASTIC 
Price 
20p 
30p 
20p 
30p 

25p 
35p 
25p 
35p 

NEW X -HATCH GENERATOR Mk.2 
Essential for Colour T.V. alignment 
of 4 patterns. Featuring plug in IC's 
and a more sensitive sync. pick-up 
circuit. The case is virtually unbreak- 
able -ideal for the engineer's toolbox 
-only measures 3" x 55" x 3". 
Operates from 3 U.2 type batteries 
(extra). P&PA 33p 

kit or complete 27ple1e f7:934,- Reenbuilt f9.93 um 
doyy 

OVER 1,000,000 TRANSISTORS 
IN STOCK ! 

CAPACITOR DISCHARGE 
IGNITION UNITS 
Transistorised. Simple to Fit. 
Improves performance, cuts fuel 
costs 
P & P add 27p £7.50 
SUNDRY 

MNFRS. AM/FM CHASSIS 
To clear. NO instructions or tuning 
drives, useful for experimenters. Not 
too difficult to get working. Make 
good portables 

EACH £1 

Metrication Pocket -Charts 12p. 8 assorted relays £1.00 (84). Rev. counter 
device (for cars) £1.00. U.H.F/TV Tuner Units. 625 lines. Rotary Tuning £2.50. 
L. M.380 Audio I.C. £1.00 and technical books of all kinds. 

TERMS OF BUSINESS 
V.A.T. Prices shown do NOT include V.A.T. Please add 259ó to total value 

of your order, except for items marked with a , or (8%) for which 
the V.A.T. rate is 8%. No V.A.T. on overseas orders. 

POSTAGE Except where stated, add 22p for postage & packing in 
U.K. Overseas -add £1, any difference being charged or. 
refunded. 

PAYMENT Cash with order, Cheque or money order. Minimum value -£1. 
You can also pay by ACCESS. 

IMPORTANT -Every effort is made to ensure accuracy of prices and 
description at time of preparing this advertisement and going to press. 
Prices are subject to alteration without notice. 

challenging values! 

Stirling St uni I 
STIRLING SOUND AUDIO MODULES come to you as basic units 
assembled on P.C.Bs enabling you to add required components in 
layouts of your own choice. Modules are tested and boxed before 
despatched and include well printed instructions. 

AMPLIFIER MODULES 
Pre -amplifiers: tone control 
SS.100 Active tone control unit to provide bass, treble, 

balance and volume controls £1.60 
SS.l Oi Pre -amp for ceramic cartridge, tape and radio £1.60 
SS.102 Pre -amp for low output magnetic cartridge, tape 

and radio. With R.I.A.A. correction ...1dB at 1K £2.25 

POWER AMPLIFIERS 
SS.103 Compact I.C. amp, with 3 watts R.M.S. output. 

Operating voltage 6 to 22. Size 35"x 2" £1.75 
SS.103-3 Stereo version of above using one I.C. on each 

channel £3.25 
SS.105 A compact and useful all-purpose amplifier which 
MK.2. will run excellently on a 12V supply. With 5 watt 

output, two make a good stereo amp. Size 25"x 15" £2.25 
55.110 Similar in size to SS.105 but with a 10 watt 
MK.2. output Ideal for many domestic and small -size 

P.A. applications. Operates from 26 to 32V. £2.75 
.140 Excellently designed 40 watt R.M.S. (into 4 ohms) hi-fi amplifier. S/N ratio better than 75dB. THD 

better than 0.2%. Power requirements- 45V. d.c. 
With 0'15" centre edge connections. Two can be 
bridged to give 80 watts R.M.S. into 4 ohms £3.60 1 

THE MODULES TO BUILD A STEREO F.M. TUNER 
SS.201 Ganged tuning condenser with accurately engineer- 

ed slow-motion drive in rugged housing. Excellent 
sensitivity. Tunes 88-108MHz. With A.F.C. facility. 
Operates from 6V -16V £6.25 

SS.202 I.F. stage (with I.C.) Pre -tuned. A.F.C. connection. 
Operates from 4.5 to 14V. £5.25 

SS.203 Stereo Decoder. Designed essentially for use with 
SS.201 and 2, this module can also be used in most 
mono FM tuners. A LED maybe attached. Operating 
voltage 9-16V. d.c. £5.62 

POWER SUPPLY STABILIZER 
SS.300 Add this to an unstabilised supply (say typically 

45V. output) to obtain a steady powerful working 
output adjustable from 12 to 60V. Essential for your 
audio and special systems. Money saving and very 
reliable. Ideal for workbench use. 

MAINS TRANSFORMERS FOR ABOVE 
Add 38p P. & P. per transformer 
Type A 18v/1A (Suit SS. 103) 
Type B 25v/2A (Suit SS. 110) 
Type C 30v/2A (Suit SS. 140) 
Bridge Rectifier Type A 27p Type e/C 38p 

STIRLING SOUND DISCO 
MINOR 

£3.25 

£1.50 
£2.00 
£3.25 

Fully transportable. Console fitted twin turntables with cross fade, 
monitoring, L -R cueing, mic. with over ride. Ampower 40 loudspeaker 
has built-in mains powered 40 watt RMS power amp. Up to 10 Am- 
power may be added. With one Ampower and console £100 
p/us V.A.T. at 25%. Carr. U.K. £3.50 (8%) SS.300 III IM BM NM -IM -all 

To BI-PRE-PAK, 224-226 WEST RD., WESTCLIFF-ON-SEA, ESSEX 

SS.202 

SS.203 

-^ W NolW(i'1tq 

222 224 WEST ROAD,WESTCLIFF-ON-SEA, ESSEX SSO 9DF. 

TELEPHONE: SOUTHEND(0702)46344. 

SS.105 

Please send 

for which I enclose 

Name 

Address 

inc. V.A.T. 

REC 8 

MR 1111 MIR MI MR MIR MO 

' 

1 

WRITE ORDER SEPARATELY AND ATTACH COUPON IF REQUIRED 
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PRECISION 
POLYCARBONATE CAPACITORS 

ALL HIGH STABILITY - EXTREMELY LOW LEAKAGE 
440V AC (+-10%) 63V Range +A% +-2% +-5 
0.1NF (1-"x3") 50p 0.47pF 56p 46p 36p 
0.22pF (1-4"4") 59p 1.0NF 66p 56p 46p 
0.25NF (1 5"xg") 62p 2.2NF 80p 65p 55p 
0.47pF (1Î"x}") 71p 4.7pF £1.30 £1.05 85p 
0.5NF (1 â"x' ") 75p 6.8pF £1.64 £1.29 £1.09 
0.68pF (2"x}") 80p 10.0pF £2.00 £1.60 £1.40 
1.0NF (2"x}") 91p 15.0NF £2.75 £2.15 £1.90 
2.0NF (2"x1") £1.22 22.0NF £3.50 £2.70 £2.55 
TANTALUM BEAD CAPACITORS - Values available: 0.1, 0.22, 
0.47, 1.0, 2.2, 4.7, 6.8pF at 15V/25V or 35V; 10.0pF at 16V/20V or 25V; 
22.0pF at 6V10V or 16V; 33.OpF at 6V or 10V; 47.0pF at 3V or 6V; 
100.OpF at 3V. ALL AT 1Op EACH; 10 for 95p; 50 for £4.00. 
TRANSISTORS: 
BC107/8j9 9p BC183/183L 11p BF194 12p BFY51 20p 
BC114 12p BC184/184L 12p BF196 13p BFY52 20p 
BC147/8/9 10p BC212 212L 14p 8F197 13p 0071 12p 
BC153/7/8 12p BC547 12p AF178 30p 2N3055 50p 
BC182/182L 11p BC558A 12p BFY50 20p 2N3702/4 11p 
1N914 6p; 8 for 45p; 18 for 90p. 1 N916 8p; 6 for 45p; 14 for 90p. 
IS44 Sp; 11 for 59p; 24 for £1.00. IN4148 Sp; 6 for 27p; 12 for 48p. 
LOW PRICE ZENER DIODES: 400mW; Tol. +.5% at5mA. Values 
available; 3V; 3.6V; 4.7V; 5.1V; 5.6V; 6.2V; 6.8V; 7.5V; 8.2V; 9.1V; 
10V; 11V; 12V; 13V; 13.5V; 15V; 16V; 18V; 20V; 22V; 24V; 27V; 30V. 
All at 7p each; 6 for 39p; 14 for 84p. SPECIAL: 100 Zeners for £5.50. 
RESISTORS: High stability low noise carbon film 5%, W at 40°C; 
ON at 70°C. E12 series only - from 2.20 to 2.2MO ALL AT 1 p EACH; 8p 
for 10 of any one value; 70p for 100 of any one value. SPECIAL PACK: 
10 of each value 2.20 to 2.2M0 (730 resistors) £5.00. 
SILICON PLASTIC RECTIFIERS - 1.5 Amp - Brand new wire 
ended D027: 100 P.I.V. - 7p (4/26p); 400 P.I.V. - 8p (4/30p). 
BRIDGE RECTIFIERS: 2; Amp. 200V -40p; 350V - 45p; 600V - 55p. 
SUBMINIATURE VERTICAL PRESETS - 0.1W only: ALL AT 5p 
each; 500,1000, 2200, 4700, 6800 1K, 2.2K, 4.7K, 6.8K, 10K, 15K, 22K, 
47K, 100K,250K. 680K, 1M, 2.5M, & 5M. 
PLEASE ADD 25% V.A.T. TO ORDERS. PLEASE ADD 15p 
POST AND PACKING ON ALL ORDERS BELOW £5.00. 
Send S.A.E. for lists of additional ex -stock items. Wholesale price lists 
available to bona -fide companies. ALL EXPORT ORDERS ADD COST 
OF SEA/AIRMAIL. 

MARCO TRADING 
Dept. C6, The Old School, Edstaston, NR. WEM, Salop. 
Tel: WHIXALL (Salop) 4645 (STD 094872) (Props: MinicostTrading Ltd.) 

REVOR OPTICAL & 
TECHNICAL 

4" dia. lens 

FLEXIBLE 
MAGNIFIER 

WITH CAST IRON BASE, 

PRECISION GROUND AND 
POLISHED LENS, CHROME PLATED 
FRAME AND FLEXIBLE TUBE. 
IDEAL FOR HOBBIES, AND 

DETAILED WORK WHICH REQUIRES 

BOTH HANDS FREE. 

S.A.E. FOR CATALOGUE 

(Subject to price ruling at the time of Issue) 

12/13 HENRIETTA ST., 
LONDON W.C.2 

Tel. 01-836 4536 

£6.00 
POST 
FREE 

.112 

"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 

to 
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 compon- 
ents - build things - experiment. 
You enjoy every minute of it! 

You get everything you need. 
Iools. 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 
grej new career, to add to the 
thtlf and pride you receive when 
y 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 Cih 
& 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. 

POST 

TODAY FOR 

FREE BOOK 

To: ALDERMASTON COLLEGE 
DEPT. CRE 08, READING RG7 4PF CRE 08 

Also at our London Advisory Office. 4 Fore Street 
Avenue, Moorgate, London, EC2Y 5EJ Tel: 01-628 2721 
res, I'd line to Know mare aoour your course. rlease seno 
me free details -plus your big, 76page book that tells 
about all your courses. 

NAME 

ADDRESS 

POSTCODE 

Alti, 

BIET 
HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
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CATALOGUE 
2nd Edition 

SPECIFICALLY DESIGNED FOR THE AMATEUR 
RADIO, ELECTRONICS AND HI-FI ENTHUSIAST. 

MUCH, MUCH BIGGER RANGE OF 

QUALITY ELECTRONIC COMPONENTS 
AND AUDIO ACCESSORIES FROM 
TRUSTED BIG NAME MANUFACTURERS 

THOUSANDS UPON THOUSANDS OF 

COMPONENTS - ILLUSTRATED, 
INDIVIDUALLY CODED AND PRICED. 
MANY NEW COMPONENTS ADDED FROM 
CUSTOMER REQUESTS 

16 EXTRA PAGE DATA SECTION 

UNIQUE FREE UP -DATE PRODUCT 
INFORMATION SERVICE DURING LIFE 
SPAN OF CATALOGUE 

ALL COMPONENT REQUIREMENTS SENT 
BY RETURN POST 

POST AND PACKING FREE (only applies 
for Great Britain, N. Ireland plus B.F.P.O. 

Nos. - overseas orders F.O.B.) 

- ----- - - -_ _ 

NO -QUIBBLE REPLACEMENT PART SERVICE 

A« unis and mote -so doff deQoj 

send lOk 
gouts new 
catalogue 

V ̀ 

r-The doonwy to amateur electronics 

Doran 

ONLY 

60p 
Inc.Post and Packing 

DORAM ELECTRONICS LIMITED 
P. O. Box TR8 
Leeds LS12 2UF 

I enclose 60p. Please send me by return my 
new Doram Catalogue. (Overseas orders 
except for N. Ireland, please add 30p for 
post and packing surface onlyl. 

10 

PLEASE PRINT BLOCK CAPITALS REc 

NAME 

ADDRESS 

Post Code 
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DENCO (CLACTON) LIMITED 
355-7-9 OLD ROAD, CLACTON -ON -SEA, ESSEX 

Our components are chosen by Technical Authors and Constructors throughout 
the World for their performance and reliability, every coil being inspected twice 
plus a final test and near spot-on alignment as a final check. 

Our General Catalogue showing full product range 

DTB4 Transistor & Valve circuitry for D.P. Coils 

DTB9 Valve Type Coil Pack Application circuity 
MD 1 Decoder Circuitry for Stereo Reception 

28p 
28p 
28p 
28p 

All post paid, but please enclose S.A.E. with all other requests in the interests of 
retaining lowest possible prices to actual consumers 

NEW STYLE SELF -BINDER 
for 

"Radio Er Electronics 

Constructor" 

Available only from:- 

The "CORDEX" Patent Self -Binding 
Case will keep your issues in mint 
condition. Copies can be inserted or 

removed with the greatest of ease. Rich 

maroon finish, gold lettering on spine. 

Specially constructed Binding Cords are made 

from Super Linen of great strength, very hard 

twisted and twice doubled. They are attached 
to strong RUSTLESS Springs 
under tension, and the method 
adopted ensures PERMANENT 

PRICE RESILIENCE of the Cords. Any 
slack that may develop is 

immediately compensated for 
and the Cords will always 
remain taut and strong. It is 

impossible to overstretch the 

including V.A.T. springs, as a safety check 
device is fitted to each. 

P. Ft P. 20p 

Data Publications Ltd. 51 Maida Vale London W9 ISN 
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I. Vnderstalrnd 
electronics. 
Step by step, we take you through 
all the fundamentals of electronics 
and show you how easily the sub- 

ject can be mastered using our 
unique Lerna-Kit course. 

2. 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. 

Build an oscilloscope. 

Read, draw and understand 
circuit diagrams. 

Carry out over 40 experi- 
ments on basic electronic 
circuits and see how 
they work. 

1 

WAA ___vs__ EMI M_rrrllrrrl MI. __..1.1 
Brochure, without obligation to: 
BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept AX 875 
P.O. Box 156, Jersey, Channel Islands. 

NAME 
ADDRESS Block caps please ------e--t---1M IM MMIEMI---I MAW MI - 

CHINAGLIA 
33 RANGES 
20kn/Vd.c. 
4k S2 / V a. c. 

TRADE ENQUIRIES WELCOMED 

PROFESSIONAL QUALITY 
TEST EQUIPMENT 

WITH 

ROBUST CLASS 1.5 PRECISION MOVEMENT 
ACCURACY 2.5% D.C. AND 3.5% A.C. 
12 MONTH GUARANTEE 
SELF -POWERED AND POCKET -SIZED 
OPTIONAL 30kV.D.C. PROBE 

PRICE £19.00 Inc. VAT (P. & P. 80p) 
PROBE f9.50 

For details of this and the many other exciting 
instruments in the Chinaglia range, including 

multimeters, component measuring, automotive 
and electronic instruments please write or 

telephone: 

D IINAGLIA 
(U.K.) LTD. 

19 Mulberry Walk, London 
SW3 6DZ Tel : 01-352 1 897 
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DIRECT SUPPLY SERVICE TO READERS` . E 

TOWERS INTERNATIONAL 
TRANSISTOR SELECTOR 

This is dead! 
If it takes you longer than 

1 minute to find out all about 
these transistors then you 
need a copy of TOWER'S 
INTERNATIONAL 
TRANSISTOR 
SELECTOR. 

most uItseful 
Would this replace it? Numero -Alphabetical of the useful p order by an author who working books you will 

was uniquely qualified to be offered this year. And M do the job. With his probably the cheapest!riz compendium, all you need 
In it you will find a really `1 cc to know is the type number 

international selection of and you can learn all about a transistor's 
10,000 transistor types- British, specification ; who made it and where to 
Continental European, American and contact them ; or what to use to replace it. 

Look at the entry for 2N909 

Japanese. And we think that they 
will solve 90% of your transistor 

enquiries. 

Current and widely used 
obsolete types were carefully 

selected and arranged in 

TRANSISTOR 
NUMBER 

PM 
OA 
LT 

PACK- 
AGE 

LEAD 
INFO 

VCB 
MAX 

VCE 
MAX 

VEB 
MAX 

I 

C 

MAX 

T 

J 
MAX 

P 

TOT 

F C 

T OB 
MIN MAX 

H 
FE 

H 

FE 

BIAS USE MFR 
EURO 
EOVT 

USA 
EOVT. ISS 

2N909 NS TOLD 101 60V 30V 5V 200MA 175C 50CMWF 50M 25P 11OMN SOMA AMG SOI BSX33 2N731 0 

This is what you will learn from it 

TYPE NO 
POL 
b 

MAT 

5 7 ` 
0 

LEAD 
EDEN 
TIEN 

V,, 
MAXMAX 

V.,, V,,, 

MAX 

I, 

MAX 

T, 

MAX 

P,a, 

MAX 

f, 

MIN 

C. 

MAX 

X 
(N. 
BIAS 

USE SUP 
PLI 
ER 

UK 

SUS 

USA 

SUE 155 

1 EXAMPLEI 700 500 110 SO SEX ZN 2X 505 MS TO, LOI E00 7 0V 5V MA ',SCAMP SOM 1M MN MA AMG SGI 0O T]1 0 

' FOOTNOTE 
NUMERO 
ALPHABETIC SUGGESTED 
LISTING EIA --IF DEC 
N - NPR 

STANDARD P PNI 
G - GERMANIUM POSSIBLE 

SUBSTITUTE S SILICON 

REFER TO CASE SUGGESTED 
OUTLINES PROELECTRON 

C 
STANDARD STANDARD POSSIBLE 

REFER TO LEAD DETAILS- 
APPENDIX SUBSTITUTE 

COOS MAXIMUM PERMISSIBLE INDICATION POSSIBLE 
COLLECTOR. - BASE 
VOLTAGE WITH EMITT.R OPEN. SUPPLIER OF DEVICE -SEE 
CIRCUIT 

"SUPPLIER'- APPENDIX F 

MAXIMUM PERMISSIBLE 
CODE INDICATION OF COLLECTOR -EMITTER 

VOLTAGE WITH RASE OPEN. CIRCUIT APPLICATION USAGE- 
SEE APPENDIX MAXIMUM PERMISSIBLE EMITTER 

VOLTAGE WITH COLLECTOR OPENCINCUIT 
-BASE 

CURRENT AT WHICH BIAS CURRENT 

MAXIMUM PERMISSIBLE COLLECTOR CURRENT DAIMN, IS CHARACTERISED 

MAXIMUM PERMISSIBLE JUNCTION TEMPERATURE 
CURRENT 
SOMETIMES 

GAIN. NORMALLY DC T 
A.0 GAIN) AT I, BIAS 

MAXIMUM PERMISSIBLE N 
SPECIFIED 

TYPICAL 
MIN 1 N' I TAY IS WHERE 

SPECIFIED l'TPI CAN BE TAKEN 
DEVICE DISSIPATION -"F" 

FREE AIR AT 25'C.' C - WITH CASE SURFACE MELD AT AS TWICE MIN AND VICEVERSA 
75'C. 'H" IN FREE AIR AT 25'C WITH METAL NEAT 
SINK ATTACHED TO DEVICE MAXIMUM 

- --- -- -- 
COLLECTOR CAPACITANCE (TYPICAL 

MINIMUM FREOUENCY CUT OFF F,. INDICATED IN 
USUALLY E TO E MAXI -NORMALLY EMITTER 
OIENCIRCUIT AND INDICATED BY "P" - K KILOHERTZ M MEGAHERTZ G - GIGAHERTZ 
PICOFARAD OR N MANOR ARAD- FOR MI 

T. FREQUENCY AT WHICH COMMON EMITTER CURRENT 
DEVICES C., IS GIVEN AND PICOFARADS THEN 

GAIN DROPS TO UNITY TYPICAL E. CAN BE TAKEN AS 
INDICATED BY 'X" INSTEAD Of P ROUGHLY TWICE F, i.,, 

Tower's by T. D. TOWERS 
International MBE, MA, BSc, C Eng, MIERE 

Transistor £3.30 
Selector inc. post and packing 

To:-DATA PUBLICATIONS LTD. 
57 MAI DA VALE 
LONDON W9 1SN 

Please send me copy/copies 
to the address shown below 

NAME 

ADDRESS 

(Block capitals) ISS COLUMN INDICATES ISSUE NO OF DATA LINE ENTRY 
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THE MODERN BOOK CO 
SOLID STATE HOBBY CIRCUITS 

By RCA Price £1.25 
NEWNES RADIO ENGINEER'S POCKET BOOK 
by H. W. Moorshead PRICE £1.65 
ELECTRONICS AN ELEMENTARY INTRO. 
FOR BEGINNERS 
by L. W. Owers PRICE £1.65 
104 EASY PROJECTS FOR THE 
ELECTRONICS GADGETEER 
by R. M. Brown PRICE £1.40 
DIGITAL LOGIC BASIC THEORY & PRACTICE 
by J. H. Smith PRICE £1.85 
TRANSISTOR POCKET BOOK 
by R. G. Hibberd PRICE £3.00 
BEGINNER'S GUIDE TO TRANSISTORS 
by J. A. Reddihough PRICE £2.00 
RAPID SERVICING OF 
TRANSISTOR EQUIPMENT 
by G. J. King PRICE £2.10 
MAKING & REPAIRING TRANSISTOR RADIOS 
by W. Oliver PRICE £1.40 
PRINCIPLES OF TELEVISION RECEPTION 
by W. Wharton PRICE £1.85 

TRANSISTOR AUDIO & RADIO CIRCUITS 
by Mullard PRICE £2.05 
PRINCIPLES OF TRANSISTOR CIRCUITS 
by S. W. Amos PRICE £3.45 
HI-FI FOR THE ENTHUSIAST 
by M. L. Gayford PRICE £5.25 
HOW TO BUILD SPEAKER ENCLOSURES 
by A. Badmaieff PRICE £2.50 
TEST EQUIPMENT FOR THE RADIO 
AMATEUR 
by H. L. Gibson PRICE £2.10 
INTEGRATED CIRCUITS (IC's) 
TRANSISTOR GADGETS CONSTRUCTION 
HANDBOOK 
by B. B. Babani PRICE 70p 
PRACTICAL ELECTRONICS SCIENCE 
PROJECTS 
by B. B. Babani PRICE 85p 
COLOUR T.V. WITH PARTICULAR 
REFERENCE TO THE PAL SYSTEM 
by G. N. Patchett PRICE £5.15 
ELECTRONIC ORGAN SERVICING GUIDE 
by R. G. Middleton PRICE £2.80 

ALL PRICES INCLUDE POSTAGE 
We have the Finest Selection of English and American Radio Books in the Country 
19-21 PRAED STREET (Dept RC) LONDON W2 1NP 

Telephone 01-723 4185 

Don't miss your copy of 
HENRY'S 50p 

NEW 1 75 P&P 
ENRys 

CATALOGUE i1 

only _. 1; 

Plus 20p 

-1 jl 

I:I 

It OVER 5,000 ITEMS - largest UK range of 
electronic components for home 
constructors. 

It 200 PAGES - every aspect of electronics and 
components for amateurs and hobbyists - 
kits, projects, test gear. 

* DOZENS of new lines and new ranges. 
* MANY price reductions throughout the new 

Catalogue. 
* A Discount Voucher with every copy, worth 

50p. 

ALL PRICES INCLUSIVE OF VAT 

Write now for your copy, enclosing 70p remittance. 

ELECTRONIC FOOTBALL & TENNIS 
WITH THE FABULOUS 

VIDEO SPORT 
ON YOUR OWN TV 
Play three exciting 
electronic ball games 
FOOTBALL. TENNIS. 
HOLE IN THE WALL on 
your own TV! lust 
plug Video Sport into 
the aerial socket of 
Your TV and away you 
go. Completely safe 
for you, your children 
and your TV. Mains 
operated. 

OUR INCREDIBLE PRICE 

£29.50 INC VAT 
Demonstrations now in all CENTRES'. 

BUILD THE TEXAN 
a FM TUNER 

TEXAN 20 +20W STEREO AMP 
Features glass fibre PC board. 
Gardners low field transformer, 
6-1C.s.10-traps ist rs plus diodes, 
etc. Designed by Teas instru- 

°M`y-' under P.W.g' 1972. Overall nsize 14 2; 61 in. Mains operated. Free teak sleeve 
with every kit. 

(also built and £29.95 (carriage 50p)seated 09.95) 

HENELEC STEREO 
FM TUNER 
Features capacity diode tuning.LED and tuning me r 
indicators. operated. Higperformance and it. Overall se eak sleeve8 21 in. 
Complete kit with teak sleeve. 

(also and £26.25 (carriage 50P) 
JOIN THE LARGE BAND OF CONSTRUCTORS! 

AM/FM MODULES 
LP1179 LP1171 

Combined AM FM tuner modules, together with a 
mall number of R Cs Ferrite Aerial, made up 
sensitive FM MW LW tuner. 

6 Volts supply. supplied wich data and circuit 
sheets. 

LP1171 combined IF strip L4.60 
LP1179 FM front end and 
AM gang L4.60. 
E8.62 the pair. 
Suitable Ferrite aerial 87p. 

UHF TV TUNERS 
625 line receiver UHF transistorised tuners U.K 
operation. Brand new. (Post packing 25p each) 
TYPE A variable tuning slow motion drive L3.50. 
TYPE B 4 -button push button (adjustable) C4.60. 
TYPE C variable tuning 02.90. 
TYPE D 6 -button UHF VHF tuner C5.20. 

SPECIAL OFFER 
GARRARD CT4 STEREO CASSETTE 

TRANSPORT MECHANISM 
Features: 
*Stereo Heads * Pause Control * Built in Motor Stabiliser * 12v DC Operation. * Auto Stop Elect. 
Robust, precision engineered 
mechanism based on the "STARR" 
patented design. Ideal for use in Car 
stereo cassette player HI-FI stereo 

c 

cas corders, industrial and p 

voxY many other applications. Suitable 
for the 'PW' Ascot Stereo Cassette, 
Deck. 

£13.50 incl. VAT P. & P. 35p 

1 

FREE 
Send now for our free list No. 36 
for our complete range of over 
2,000 semiconductor devices at 
new low prices. 

wows 
rpw`iNrs 

77121 
441 

NOW OPEN: SUPERMARKET, 
BROWSE ROUND THE NEW SUPER- 
MARKET AT 404 EDGEWARE ROAD. iENR%5 

Electronic Centres 
404-406 Electronm Components & Equipment 01 .402 8381 
354 PA-Dìsco-Lighting High power Sound 01 402-5854 
303 Special offen and bargains store 
All marl to 303 Edgware Road London W2 113W 

He Fr and 
Electronics 
Centres Open 
9en - 6pn 

Prices correct as time of preparation .Sub/ect to change Without notice (SOE 
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HOME RADIO (Components) LTD., Dept. RC, 234-240 London Road, Mitcham, CR4 3HD Phone 01-548 8422 

How-, 
COMPONENTS 

POST AND 65p. plus 33p PACKING 

Send off the coupon today. 
It's your first step to solving 
your component buying 
problems. 

The price of 98p applies only to customers in the U.K. and to 

BFPO Addresses. 

/know 
06iaie 

whet Service 

still 'deans 
sow t/de! 

Home Radio Components Ltd. of Mitcham are the people! I just don't 
don't know another firm that makes life so simple for their mail order customers. 

First they devised a system whereby anybody who wanted to could have a 

credit account and pay monthly, thus saving the cost of several cheques or 
postal orders. Many credit account schemes are involved and awkward to 
join, but with Home Radio Components you simply have a very 
simple form - not even references are called for. Then they send you a supply 
of order forms and pre -paid envelopes - another worthwhile saving. Then they 
really pamper you! They have installed an Answerphone system, so that you 
can phone orders through, any time of day or night - Sundays included! Very 
convenient - no wonder over 700 Credit Account customers use this service. 

Of course, to order your components you first need the famous Home Radio 

Components Catalogue - just about the best catalogue of its kind you've ever 

seen. It costs 98p (65p plus 33p for post, packing and insurance). But Home 

Radio help you out even here - with the Catalogue they give you 14 vouchers 

each worth 5 pence when used against orders, so you can soon get the cost 

of the catalogue back, plus a bit towards postage! Just send the coupon 

below with your cheque or P.O. for 98p. 

By the way, you'll find full details of the Credit Account system inside the 

catalogue, together with the necessary form. And here's your bonus - once 

you've joined the scheme you'll receive a new catalogue FREE each year. 

Yes - Home Radio Components still know the meaning of SERVICE. To 

prove it - send that coupon now. 

Please write your Name and Address in block capitals 

I 

ADDRESS 1 

NAME 

HOME RADIO (Components) LTD., Dept. RC Regd. Ng. 

234-240 London Road, Mitcham, Surrey CR4 3HD 91n dondon 
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01 

PROVED 

ESY LIGHT 

CARS 

By J. Hart 

An inexpensive unit which provides a 

delay facility found only in a few 
luxury models. 

IN MOST CARS THE INTERIOR LIGHT IS CONNECTED TO 

switches fitted in the door pillars so that whilst a 
door is open the light is switched on, this being a 
convenience for anyone entering or leaving the vehicle. 
The simple circuits described in this article are designed 
to give a time delay between the closing of the car 
doors and the switching off of the interior light. The 
result is an improvement on the normal arrangement; 
for instance, when parked at night the delay is sufficient 
to allow the driver to put on his seat belt and to start 
the car before the light is automatically extinguished. 
It is also of benefit when leaving the car in an unlighted 
garage, the delay giving time for the driver to lock the 
car and to see his way out. 

NEGATIVE EARTH 
Fig. 1 shows a circuit suitable for cars having a 12 

volt negative earth system with the door switches con- 
nected to earth. This arrangement is used in a wide 
range of popular cars, including the author's Hillman 
Imp in which the unit has been installed. A single 
component change will cater for positive earth systems. 

The circuit operates in the following manner. When 
a door is opened the appropriate switch closes and 
extends the earth connection to the junction of resistors 
R1 and R2. Transistor TRI is then forward biased by 

14 

Door 
switches 

+12v 

+12V 

Four terminal 
points 

R2 

I5n 

25ONF 
2OV wkg 

RI.R2 

Interior 
light 

1/4 watt 10% 

C1 see text 

Existing 
wiring 

IOkn 

Relay 
contacts 

A1 

TRI 

2N3702 

Relay ± 

coil 1 1 

°°°) 
bce 

2N3702 
Lead -outs 

Fig. 1. The circuit of the delay unit as used with 
cars having a negative earth. The relay contacts 
are illustrated in the non -energised position. The 
existing wiring, which is now removed, is shown 

in broken line 

DI 

0A91 
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Side view of the author's delay unit. Note the two internally threaded pillars and the folded 
aluminium cover 

way of R1, its consequent collector current causes relay A/1 to energise, and the relay contacts Al complete the earth circuit to the interior light which becomes illuminated. At the same time, capacitor Cl charges rapidly via R2. 
When the door is closed the door switch contacts open. Capacitor Cl maintains a bias current for TR1, and relay A/1 remains energised. Cl then slowly dis- charges through RI until the collector current of TRI is insufficient to hold the relay energised. The breaking of the relay contacts causes the interior light to be extinguished and the circuit is back to its normal state. With the values shown a delay of some 12 seconds was obtained, and this has proved to be quite adequate. The length of the delay may, however, vary from this figure in individual circuits according to the gain of the particular transistor used for TRI and the release current value of the relay. The timing period may be altered by varying the value of CI and constructors can, if they wish, determine in practice the capacitance required in this component for a particular time delay before installing the unit permanently. 

The low value resistor R2 is included to limit the initial charging current when the door switch closes, whilst diode Dl prevents TRI from being damaged by any high back e.m.f. which may appear across the relay coil when the relay de -energises. It is important that D1 be connected into circuit correct way round or excessive current may flow through it and the transistor. 

RELAY 
The construction will depend on the relay used. This is not a critical component; it should have a coil resistance of at least 20012 and be capable of energising at some 10 volts or less. It requires a set of normally open contacts which should be capable of controlling the current for the interior light. In the author's case this was a 6 volt festoon lamp and so the relay contacts needed to be suitable for a switched current of 0.5 amp. A wide range of relays are suitable here. The relay employed in the prototype unit was a small ex -Services surplus type. 

The relay and other components were mounted on a solid s.r.b.p. (`Paxolin') base, together with a plastic screw terminal block for connection to the car electrical circuits. A terminal block is recommended here as this avoids the need for soldering in the car. Two 2 in. 
AUGUST 1975 

internally threaded pillars were also fitted to the s.r.b.p. board and these enabled a simple folded aluminium cover to be screwed down to complete the unit and protect the components. 
After examina on of the car wiring diagram the unit was firmly mounre under the instrument fascia, where it was convenient to pick up the battery and earth supplies and to intercept the cable connecting to the interior light and the door switches. It is, of course, essential that a delay unit of this nature be fitted only by someone who has an accurate knowledge of the elec- trical system in the car concerned. 

For cars having a 12 volt positive earth system it is only necessary to change TRI for an n.p.n. type and to reverse the polarities of Cl and D1. The transistor may be a BC108 and the circuit is shown in Fig. 2. The same comments apply to the components here as in Fig. 1. 

Door 
switches 

-12V 

-12V 
o 

Interior 
light 

0C35 
Lead -outs 

TR2 

0C35 

o 

R3 

120n 

R3 3 watts 5°/o 

Fig. 2. The basic circuit of Fig. 1 may be employed in cars having a positive earth if TR1 is made an n.p.n. transistor and the polarities of Cl and Dl are reversed 

TR1 

BCIO8 
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Another view of the unit showing, in particular, 
the type of terminal block employed. One of the 
terminals is unused and the remaining four 
correspond with those indicated in the circuit 

diagrams 

Fig. 3 shows an all -electronic delay unit for cars having 
a positive earth, a power transistor being employed as 

an alternative to the relay. An 0C35 can be used as a 
switch to handle the current drawn by the interior light, 
and its base is coupled to the collector of TR1 via the 
current limiting resistor, R3. With loads of the order of 
6 watts, the 0C35 does not need to be mounted on a 
heat sink. 

Doorswitches 

-12V 

-12V 

Interior 
light 

o 

BCIO8 
Lead -outs 

TR1 

BC 108 

Fig. 3. An all -electronic delay unit incorporating a 

power transistor instead of a relay 

r 

+Di 

With the circuit of Fig. 3, however, the light gradually 
dims during the last few seconds of the delay period 
before becoming finally extinguished. The more 
precise on -off action of a relay was preferred by the 
writer, and no failures with the unit whose circuit is 

shown in Fig. 1 have occurred since it was installed a 
year ago. 

16 

THYRISTOR 

BISTABLE 
By J. R. Davies 

A look at an infrequently encountered 
circuit 

ASEMICONDUCTOR DEVICE WHICH HAS NOT, PERHAPS, 

received as much attention as is its due is the 
thyristor, or silicon controlled rectifier. As readers 
will be aware, a thyristor is a switching device which 
may be inserted in series with a load coupled to a 
source of direct current. If a small current is moment- 
arily passed through the thyristor gate to its cathode 
the device becomes conductive and switches on the 
load. Provided that the load current is above its holding 
level the thyristor then remains conductive, and can 
only be turned off again by reducing the load current 
below the holding level. The polarity of the load current 
must be such that conventional current (from positive 
to negative) flows in at the anode and out at the 
cathode of the thyristor. 

The gate current has to be applied continually if 
the load is powered by an alternating voltage, since 
the thyristor otherwise turns off on the half -cycles 
which take the anode negative of the cathode. 

The thyristor has the advantages that it can pass 
relatively high currents and that, for direct voltage 
applications, it can be turned on by a momentary 
gate current only. When conductive, there is a voltage 
drop of the order of 1 volt across the anode and cathode 
of the device. 

BISTABLE CIRCUIT 
Two thyristors can be employed in a bistable circuit, 

as shown in Fig. 1. The thyristors used here are type 
CRS1/05 which, although encapsulated in a small 
TO5 can, can pass average currents up to l amp, and 
non -repetitive surge currents up to 15 amps. 
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When, in Fig. 1, the 9 volt supply is initially applied, 
both thyristors are non-conductive. If, now, SI is 
pressed, a gate current flows to THI via RI, and this 
thyristor turns on. The anode of THI goes rapidly 
negative, and a holding current flows through R2. 
Capacitor CI charges via THI and R3 with its right- 
hand plate positive. Further closure of S1 has no effect 
on thyristor operation and the circuit is in one of its 
two stable states. 

If, on the other hand, S2 is pressed, a gate current 
flows into TH2 and this thyristor turns on. Its anode 
goes negative, taking the anode of TH1 negative also 
by way of the charged capacitor, CI. In consequence, THI turns off, and Cl charges up via R2 and TH2 
with its left-hand plate positive. The circuit is now in the second of its two stable states. It may be brought 
back to the first state by pressing Si, whereupon TH1 
turns on and TH2 is turned off by the consequent 
negative excursion of its anode due to CI. 

Si 

CRSI/05 
Lead -outs 

R1,R4 1/4 watt 10% 
R2,R3 1/2 watt 10% 

Fig. 1. The thyristor bistable. Turning on TH1 
causes TH2 to turn off, and vice versa 

Thus, a momentary closure of S1 causes THI to 
turn on and stay on, whilst a momentary closure of 
S2 causes TH2 to turn on and stay on. Apart from the 
instants of changeover only one thyristor is conductive 
at any time. 

CAPACITOR VALUE 
The value required for Cl depends on the anode 

loads (R2 and R3 in Fig. 1), supply voltage and the 
turn-off time of the thyristors, and is best determined 
empirically. With the thyristor types and component 
values shown in Fig. 1, it was found that the thyristors 
could not turn each other off when Cl had a value 
of 0.01µF, but that they did so reliably when Cl was 
made 0.02µF. The higher value of 0.1µF shown in the 
diagram is therefore comfortably above the minimum 
capacitance required. 

A disadvantage with the circuit of Fig. 1 is that both 
thyristors are off when the 9 volt supply is initially 
applied, and that it is necessary to press one of the two 
switches to bring the circuit to one of its two operating 
states. The modification shown in Fig. 2 ensures that 
TH1 is always turned on at switch -on. In Fig. 2, R1 
AUGUST 1975 

Fig. 2. A circuit modification which ensures that 
TH1 is always turned on when on -off switch S3 

is closed 

to R4, THI, TH2, S1, S2 and CI are the same as in 
Fig. 1, whilst R5, R6, S3 and C2 are added compònents. 
C2 is a plastic foil capacitor. When on -off switch S3 is 
closed a charging current for C2 flows through RI 
to the gate of TH1. The current is sufficient to turn 
on this thyristor and the circuit then reverts to its 
previous mode of operation with TH2 turning on when 
S2 is closed and TH1 turning on when S1 is closed. 
Resistor R5 is included to limit surge current at Si 
contacts when this switch is subsequently closed since 
it then discharges C2. When S3 is turned off, C2 dis- 
charges into R6 and is then ready to turn on TH1 
when the circuit is next switched on. It is necessary for 
S3 to be a toggle switch which applies the supply 
abruptly when it closes. TH1 will not turn on auto- 
matically if switch -on is more gradual, as would occur 
if the 9 volt supply were provided by a mains power 
unit with the on -off switch at the mains input. 

t9V 

Protective diode Relay coil 

TH1 

Fig. 3. If a relay coil is used as a load, a protective 
diode must be connected across it. Here, the. 

relay coil replaces R2 

Alternative loads can, of course, be employed in 
place of R2 or R3, with a possible consequent altera- 
tion in the value of Cl. If a relay coil forms a load, a 
protective diode should be connected across it as in 
Fig. 3 to prevent the formation of a high back e.m.f. 
when the associated thyristor turns off. The diode 
can be a small silicon rectifier such as the 1N4002.Ú 
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NEWS AND 
DIGITAL RADIO 
DIRECTION FINDER 

The new Heathkit MR -1010 Digital Radio Direction 
Finder, brings marine navigation into the digital age. 
What you see, is what you hear in the new revolutionary 
MR -1010. Just tune the dial to the stations you want 
on either of two switch -selected bands (AM broadcast 
and LW beacon). 

Frequencies are read out directly in big bright digits 
on the Beckman planer gas discharge tubes on the front 
panel - with resolution down to 1 kHz and accuracy 
within + 2 kHz. If the station is broadcasting, that's 
what you'll hear. No more fumbling with hard -to - 
reach dials at night or during a storm searching for 
elusive, hard -to -identify beacon stations. And the 
digital readout automatically dims at night for added 
convenience and safety. 

While designed as a precision navigational aid, the 
MR -1010 serves double duty as a AM radio enter- 
tainment centre with impressive performance specifica- 
tions. 

The MR -1010 is designed to be used with a boat's 
12 VDC electrical system - or it becomes completely 
portable with its own built-in power source consisting 
of 6 1.5V flashlight batteries (not included with kit). 
To prolong battery life, the digital readout display 
automatically shuts off after approximately 20 seconds - 
but can be recalled instantly at the touch of a front 
panel switch. 

Kit K/MR-1010 £124.00 including 8% VAT and 
delivery within the United Kingdom. 

FREE Catalogue with full details of the MR -1010 
and the complete range of Heathkit kits, available from: 
Heath (Gloucester) Ltd., Bristol Road, Gloucester. 
GL2 6EE. 
18 

GREENWICH MEAN TIME 
Throughout the world, local time is measured by how 
many hours it is before, or after, GMT. Why GMT? 

The answer, explained an item on BBC World Service, 
lies with the Royal Observatory, which recently cele- 
brated its 300th anniversary. 

In 1675 there was no way of finding longitude at 
sea, nor of measuring currents. The consequences were 
shipwreck, death and destruction of valuable cargoes. 
King Charles 11, who was expanding his navy, said: 

"I must have the stars anew observed and corrected 
for the use of my seamen." 

So he appointed John Flamsteed to become the first 
astronomer Royal, and commissioned Christopher 
Wren - the greatest architect of his age - to build an 
Observatory on top of a hill at Greenwich. 

The building still stands though Greenwich, then a 
riverside village, is now a pleasant part of inner 
London. 

The first need was for a precise knowledge of the 
fixed stars. The second was to observe the movements 
of the moon and planets, and produce tables from 
which mariners could calculate their position at sea. 
The third was to make an accurate shipborne chrono- 
meter. 

It took more than 40 years to produce the first British 
catalogue of stars from the thousands of observations. 
taken by Flamsteed. It was this work which established 
him as the first great systematic astronomer since the. 
invention of the telescope. 

In 1766, the Royal Observatory published its first 
Nautical Almanac, and each year since it has provided 
tables of all astronomical information for navigators 
and astronomers. 

All this data had to relate to a standard meridian 
and time, and in 1884, by international agreement, the 
Greenwich Meridian was adopted as the world's 
prime meridian, and the basis for the international 
time zone system - hence GMT. 

Though the Wren building no longer houses the 
Royal Observatory - it moved to Herstmonceux 
Castle, Sussex, in 1948 - there is still much to see in 
Greenwich in 1975. 

A special tercentenary exhibition at the National 
Maritime Museum throughout 1975 contains a mag- 
nificent array of ancient and modern maps, models, 
portraits, manuscripts and instruments to enable the 
visitor to follow the history of the oldest scientific 
institution in Britain. 

A radio programme about the Greenwich Observatory 
can be heard on BBC World Service on Saturday, 
August 9 at 0030 GMT; Sunday, August 10 at 1709 
GMT and Tuesday, August 12 at 1130 GMT. 
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. . COMMENT 
ELECTRONICS DATA 
The Constructor's Data Sheets which appeared on our 
inside back cover reached maturity at No. 100 in our 
last issue. Starting in January 1968, they have covered 
the most important electronic information which can 
be satisfactorily presented in tabuir form, and they 
now go into a well earned retirement. 

Commencing with this issue, they are followed by a 
new series, `Electronics Data', which will deal each 
month with a specific aspect of electronics. Starting 
with a series for the beginner each will feature a pictorial 
display combined with a brief and concise text. 

LOW -DEFINITION A/TV 
ASSOCIATION INAUGURATED 
Tape recording, stereo, the semiconductor revolution 
and the extension of its technology into opto - 
electronics, integrated circuits and improvements in 
flexible lightguides etc., has led a number of en- 
thusiasts to consider using such aids to provide a 
modernised version of the original Baird TV system 
of 40 years ago. 

In the Spring a LDTV Convention was held at the 
Nottingham College of Education, discussions resulted 
in the inauguration of a formal association. 

F. C. Ward, G2CVV, Secretary of the Derby & 
District Amateur Radio Society accepted an invitation 
to become the association's first President. 

A prime mover in the formation of the association 
was D. B. Pitt of 1 Burnwood Drive, Wollaton, 
Nottingham, from whom details may be obtained. 

NEW AGFA CASSETTE ALBUM 

This new album contains all the advantages of the old, 
but with the following improved features:- 

Colour-each album contains 1 of each, C60 red, 
C60 lilac and C60 yellow, plus 1 of each 
C90 red, C90 lilac and C90 yellow AND 
corresponding, coloured index reference cards. 

Presentation - each "Color Album" is attractively 
wrapped in an individual polythene bag com- 
plete with carrying handle and a colourful 
descriptive photograph on the back of the 
package. 

Recommended retail price is £6.65 (incl. V.A.T.). 

IN BRIEF 
Henry's Radio Ltd., had to twice postpone the printing of their 

1975 catalogue due to the V.A.T. changes in the Spring Budget. 
As soon as they received clarification of the changes to the rates 
for their components, the necessary alterations to the catalogue 
were made and the printers instructed to proceed. 

Henry's Radio wish to apologise to those of our readers who 
may have been inconvenienced by the delays. 

A Radio Amateur Course is to be held at the North East Essex 
Technical College, Sheepen Road, Colchester, Essex. For further 
information contact D. Mason of the Electrical Engineering 
Department at the College. 

Coupled with the little publicised dissolution on 31st March, 
1975, of the Permanent Magnet Association which has served both 
makers and users of Magnets so well over the past 30 years, has 
been the establishment of a Permanent Magnet Centre at Sunder- 
land Polytechnic, Chester Road, Sunderland. 

Details from Mr. W. Wright, or Dr. A. G. Clegg, at the 
Polytechnic. 

SPECIAL PRE -PUBLICATION OFFER 
We would draw readers' attention to the Special Pre -Publication 
Offer which appears on the outside back cover of this issue. 

We have been able to arrange for our readers to obtain copies of Linear I.C. Circuit Applications by G. Clayton, published by 
MacMillan, at a special pre -publication price which will give a 
substantial discount over the full selling price. 

Full details appear in the advertisement. 
AUGUST 1975 

"Come in Vicar. l told my 
husband to make me a Room 
Divider and I hope he's fin- 

ished by now!" 
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F.M. 
SIGNAL 

BOOSTER 
By A. Sydenham 

A Band II aerial pre -amplifier which 
was primarily designed to improve 

f.m. stereo reception. 

THE PRE -AMPLIFIER TO BE DESCRIBED WAS BUILT FOR 

use with a commercially manufactured f.m. stereo 
tuner -amplifier, but it could without doubt be employed 
equally well with any other f.m. receiver or tuner, 
whether intended for stereo or for mono reproduction. 

As is well-known, good hiss -free stereo reception 
requires a stronger aerial signal than that needed for 
adequate mono reception. Because of this, stereo 
reception in fringe areas may cause dissatisfaction even 
when a good multi -element beam aerial is being 
employed. Under these conditions the use of a pre- 
amplifier with a high gain level is worth consideration. 
It must be noted, however, that a pre -amplifier should 
never be used in an attempt to make up the losses 
incurred with a poor aerial system. It should, instead, be 
looked upon as a possible addition to a good aerial 
installation when all else fails. 

CASCODE CIRCUIT 
Of various pre -amplifiers tried by the writer, the one 

whose circuit is depicted in Fig. 1 has performed best. 
As may be seen, it employs two field-effect transistors in 
a cascode configuration, the first f.e.t. working as a 
grounded source amplifier and the second in a grounded 
gate stage. Both the input and the output of the pre- 
amplifier are at 75û impedance. Construction tends to 
fall into the subminiature category and it is essential 
to have a really small soldering iron with a pencil bit. 

In the author's case the pre -amplifier obtains its 
power from the tuner -amplifier _with which it is 

000 
d g s 

2 N3819 
Lead -outs 

o -9 to 12V 

Fig. 1. The circuit of the f.m. signal booster. The 
aerial connects to SK1 and the booster output is 
then fed to the aerial input socket of the fm. 

tuner or receiver 
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employed. The tuner -amplifier supply is negative of 
chassis, and it is for this reason that the pre -amplifier 
has a positive chassis connection. The pre -amplifier 
can, of course, alternatively be powered by a small 
mains power unit or a battery. The current consumption 
is of the order of 2 to 3mA only. 

CONSTRUCTION 
The parts are assembled on a piece of copper -clad 

board measuring 3 by 12 in. Layout is as shown in 
Fig. 2, in which diagram the copper side of the board is 
towards the reader. There is ample space for two 6BA 
clear holes which can take screws for mounting the 
board, and these can be drilled at any convenient 
points. 

The terminal point indicated as SKI is the centre tag 
of a coaxial socket whose body is on the board side 
away from the reader. This socket is the largest item 
in the pre -amplifier! The resistors and wire -ended 
capacitors are all miniature types, and resistor and 
capacitor lead -outs are drastically pruned to produce a 
taut and almost lead -less assembly. The feed -through 
capacitors are fitted in suitably sized holes, and their 
skirts are soldered to the copper foil. The item marked 
`SO1' is a miniature stand-off insulator. 

The two r.f. transformers, L1 and L2, are wound on 
5mm. formers fitted with dust cores. Formers of this 
size can often be obtained from the `biscuits' of dis- 
carded TV tuners. 5mm. formers and dust cores, are, 
alternatively, listed in the Home Radio catalogue. The 
formers are fitted into holes of suitable size drilled in 

COMPONENTS 

Resistors 
(All watt 5%) 
R1 220k52 
R2 47052 
R3 82k1) 
R4 82k52 

Capacitors 
Cl 100pF ceramic 
C2 4.7pF ceramic 
C3 1,000pF ceramic feed -through 
C4 1,000pF ceramic feed -through 
C5 1,000pF ceramic feed -through 
C6 4.7pF ceramic 

Inductors 
L1, L2, L3 see text 

Transistors 
TR1 2N3819 
TR2 2N3819 

Socket 
SKI 

Insulator 
SO1 

coaxial aerial socket 

miniature stand-off insulator 

Miscellaneous 
Copper -clad board 
Coaxial cable. 

Supply 
-- + 

Coaxial output 
I 

Nuts securing coaxial socket x - connection to board 

Fig. 2. Layout of the pre -amplifier, which is 
assembled on a small piece of copper -clad 
board. The output is taken by way of a coaxial 
cable which passes through a hole in the board 

the board. Each tuned winding consists of 6 turns of 
28 s.w.g. enamelled copper wire with the turns spaced 
by wire thickness. The windings are not intended to 
peak sharply, hence the small values assigned to 
capacitors C2 and C6. If the tuned windings are first 
made around a drill shank or other round object 
slightly smaller in diameter than the coil formers, they 
can then be gently sprung onto the formers and a 
firm fit will result. Each coupling winding consists of 
2 turns of thin plastic covered wire wound between the 
tuned winding wire at the earthy end. They are most 
easily fitted after the coil formers have been mounted on 
the board. 

Coil L3 consists of 13 turns of 34 s.w.g. d.s.c. wire 
close -wound on a former with a diameter of approxi- 
mately 3mm. This coil is not very critical, incidentally, 
and the pre -amplifier will function reasonably well 
without it. 

The three feed -through capacitors provide anchoring 
points for some of the components, but there are also 
a few `mid-air joints'. These joints are quite stable 
mechanically due to the short component lead -outs. 
Note that some connections are soldered directly to the 
copper of the board. The f.e.t.'s should be soldered in 
last of all, using a soldering iron whose bit is earthed. 

TESTING 
When completed, the pre -amplifier can be initially 

checked by measuring the current it draws from a 
9 volt battery. This should be approximately 2 to 
2.5mA. The f.m. tuner or receiver with which the 
pre -amplifier is to be used is then turned on with its 
aerial connected in the normal manner, and a weak 
signal is tuned in. This should, preferably, be at a 
central frequency in the f.m. band. The pre -amplifier 
is next introduced between the aerial and the tuner or 
receiver, and signal strength is noted as the cores of Ll 
and L2 are adjusted. Normally, the cores will need to be 
almost fully inside the coils for maximum signal 
strength. As already stated, the tuning of the two coils 
is not sharp. Once they have been adjusted the cores 
should be left alone. Comparisons can then be made 
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with the pre -amplifier in and out of circuit, whereupon 
it should be found that it gives a significant improve- 
ment in signal strength. 

As a point of interest, at the writer's location in the 
West country the chimney -mounted stereo beam aerial 
is headed on Wenvoe, which is some 50 miles away 
with the Mendip Hills rising to over 800 feet above sea 
level in between. With no pre -amplifier in circuit stereo 
signals are not entirely hiss -free, particularly on 
Radio 3. Radio Solent (mono) at a distance of about 
60 miles comes in on the back of the beam and is too 
weak to copy. When the pre -amplifier is inserted Radio 
Solent is another `local' and stereo reception from 
Wenvoe Radio 3 is excellent. 

MODIFICATIONS 
An alternative pre -amplifier circuit which has the 

chassis negative is illustrated in Fig. 3. Component 
values are the same as in Fig. 1 and, since TR1 source 
bias resistor is now returned to chassis, there is no 
need for R1 and Cl. The circuit could be assembled on 
a piece of copper -clad board with much the same basic 
layout as in Fig. 2, and with the copper corresponding 
to chassis. The author has not checked the circuit of 
Fig. 3 in practice, but there is little reason to doubt that 
it should not give equivalent results to that of Fig. 1. 

As a final point, the design could also be modified 
to cover the 2 metre amateur band of 144 to 146MHz 

s 

Fig. 3. An alternative circiíit in which the chassis 
connection is common with the negative supply 
rail. 131 and Cl are not required in this version 

All that would be required is to reduce the tuned 
windings of L1 and L2 to 44 turns each, and then tune 
these to the centre of the 2 metre band. 

IN NEXT MONTH'S ATTRACTIVE ISSUE 

NEW 
TRANSISTORISED 
OSCILLOSCOPE 
Part 1 By R. A. Penfold 
(3 Parts) 

Regular readers will recall the popular and 
successful transistorised oscilloscope design 
published in the December 1972 and 
January 1973 issues of this magazine. Our 
contributor has now produced a more 
modern and up -dated version of this design 
which incorporates many important im- 
provements. 

The new oscilloscope is introduced, and 
constructional details are given of metal- 
work and the power supply section in part 
one. 

PLUS 
MANY OTHER ARTICLES 

ON SALE 1st SEPTEMBER PRICE 30p 
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VOLTMETER 
WITH A 
MEMORY 
By G. A. French Suggested Circuit 297 

NE OF THE DIFFICULTIES OF TAKING 
voltage measurements when 

fault-finding on a small and crowded 
printed circuit board is that it is 
necessary to keep an eye on the board 
to ensure that the test prods are at the 
correct points whilst at the same time 
trying to observe the voltage reading 
indicated by the testmeter. The volt- 
meter design which forms the subject 
of this month's article in the `Suggested 
Circuit' series overcomes the problem 
in a novel way: the voltmeter has a 
`memory' which enables it to retain 
any `voltage reading after the test 
prods have been removed from the 
circuit being checked. Thus it is 
possible to apply one's complete 
attention to applying the test prods 
to the appropriate points in the circuit 
being checked; the prods may then be 
removed, whereupon the voltmeter 
will continue to indicate the voltage 
that was last applied to them. 

The voltmeter has a rather limited 
range with a maximum voltage reading 
of 20 volts, but this is adequate for 
nearly all battery operated transistor 
equipment. If the voltmeter is used 
with the memory facility switched out 
of circuit it draws a negligibly low 
current from the circuit points being 
checked. If the memory function is 
switched in, the voltmeter draws an 
initial current limited to a maximum 
of about 2001JA for a very short period 
whilst a capacitor charges, after which 
the current falls to the same negligibly 
low value as is given with the memory 
switched out. The voltmeter may be 
built complete with its own meter 
movement and series multiplier resis- 
tors. Alternatively, these may be 
omitted and two terminals provided to 
which any testmeter with a resistance 
of 10,00012 per volt or better on its 
voltage ranges may be connected. If 
this second method of construction is 
adopted the voltmeter requires only 

two inexpensive transistors and a 
small quantity of other components. 

The voltmeter circuit has to be 
described as being slightly experi- 
mental because it is assumed that the 
transistors employed have leakage 
currents lower than the maximum 
figures specified by the manufacturer. 
As is explained later, general experi- 

R1 

IOOkn 

TRI 

BCIO7 

0 -1 - 

Test 
terminals 

CI 

O-OIpF 

ence shows that the risk of any 
particular transistors not having the 
low leakage currents required for the 
present application is extremely small. 

CIRCUIT DIAGRAM 

The circuit of the voltmeter appears 
in Fig. 1. This consists basically of the 

SI 

Out .In. 

R2 

25kn 

R3 

39kn 
C2 

3pF 

BC1O7 
Lead -outs 

TR2 

BCIO7 

S2 

R8 

*100 
kn 

.- 
S3a 

R9 

39kn 

Set 
RIO 
5kn 
Lin. 

52 ranges : I O -5V 
2 O -10V 

3 0-2OV 

52 
9V y 

S3b 
. 

Fig. 1. The circuit of the voltmeter. The memory facility is switched in 
or out by means of S1 

'AUGUST 1975 
23 

www.americanradiohistory.com



AUDIO 

AMPLIFIERS 

16 Transistor & Valve Designs 
for the Home Constructor 

Amplifiers ,or 
Tuner Units, Record Players, 

Tape Recorders, 
Public Address, etc., etc. 

contributions by such 
well-known authors as 

A. S. Carpenter, A. Kinloch, 
E. Govier, G. A. French, 
F. G. Rayer, P. F. Bretherick, 
K. Jones, D. Aldous, 
R. Murray -Shelley, C. Swires, 
G. A. Stevens and V. E. Holley. 

Edited by J. R. Davies 

124 pages 

PRICE 53p 
P & P 1 2p. 

To: DATA PUBLICATIONS Ltd., 
57 Maida Vale London W9 

Please supply copy(ies) 
of "Audio Amplifiers", Data 
Book No. 18. I enclose cheque/ 

crossed postal order for 

Name 

Address 

RC 
BLOCK LETTERS PLEASE 

two BC107 emitter followers, TR1 and 
TR2, these coupling into the effective 
voltmeter given by MI and whatever 
series resistors are switched into 
circuit by range switch S2. The use of 
two emitter followers in this manner is 
not new and a similar circuit was 
published several years ago in this 
journal.* In addition to incorporating 
the memory facility, the present 
circuit differs in several other aspects 
from the previous design. 

The input resistance at the base of 
TRI is very high and, in practice, it is 
possible to insert at least several 
megohms in series with the positive 
input without causing a significant 
alteration in any reading given by 
meter M1. This very high input 
resistance relies on the assumption, 
just mentioned, that the transistors 
employed for TRI and TR2 will, in 
practice, have leakage currents lower 
than their maximum specified values. 
The author has used this particular 
circuit a considerable number of times 
in the past and has yet to encounter 
any BC107's or similar silicon planar 
transistors which did not function 
adequately in it. Also, no reports from 
readers have indicated that the pre- 
viously published voltmeter design 
gave unsatisfactory results. Thus, 
whilst it is feasible that some BC107's 
may not have sufficiently low leakage 
currents to be employed in the present 
circuit, the possibility is extremely 
low. The transistors used should, of 
course, be properly branded specimens 
in good condition. 

The voltage at the positive test 
terminal causes a corresponding volt- 
age to appear at the emitter of TR2. 
Due to the voltage drop in the two 
base -emitter junctions, the second 
voltage is about 1.2 volts negative of 
that at the positive test terminal. The 
effective voltmeter given by M1 and 
its series resistors measures the voltage 
between TR2 emitter and the negative 
rail from battery BI, and MI gives a 
zero reading when the positive test 
terminal is about 1.2 volts positive of 
this rail. The negative test terminal is 
taken up to the same potential by 
means of the Set Zero control, R10. 
R8 couples the emitter of TR2 to a 
potential, given by B2, which is 9 volts 
negative of the negative rail from B1. 
This ensures that emitter current still 
flows in TR2 when meter M1 is at a 
zero setting. In consequence, linearity 
is maintained when low voltages down 
to zero are applied to the test terminais. 

Switch S2 selects three ranges, 
these being 0-5 volts, 0-10 volts and 
0-20 volts. Meter M1 has an f.s.d. 
value of l00µ,4 and so the sensitivity 
of the voltage measuring circuit switch- 
ed in by S2 is 10,00052 per volt. On 
the 0-5 range R2 is adjusted such that 
the total resistance offered by itself, 
R3 and the meter is 50,000û. On the 

P James, 'High Resistance Volt- 
meter', Radio & Electronics Construc- 
tor, April 1973. 

0-10 volt range R4 is adjusted for a 
total resistance of 100,00052, and on 
the 0-20 volt range R6 for a total 
resistance of 200,00052. In practice 
these potentiometers are set up with 
the aid of known voltages at the test 
terminals. 

MEMORY FACILITY 

SI is the memory switch and, when 
.this is set to `Out', the voltage applied 
to the test terminals passes via R1 to 
the base of TRI and the 0.01µF 
capacitor Cl. Cl is included to ensure 
that the voltmeter is not affected by 
static or hum pick-up on the positive 
test lead. When Si is put to 'In' the 
3µF capacitor, C2, is connected across 
Cl. C2 charges to the level of any 
voltage applied to the test terminals 
and, because of its relatively high 
capacitance, retains the charge for at 
least five seconds after the voltage has 
been removed. With the author's 
prototype circuit, C2 retained its 
charge for considerably longer than 
the five second period. In consequence, 
two test prods connected to the test 
terminals may be applied to any two 
points having a voltage between them 
and may then be removed. Meter M1 
will then continue to indicate the 
voltage. 

Resistor RI is included in circuit 
to limit the input charge current to C2. 
If C2 is discharged and a voltage of 
20 volts is applied to the test terminals, 
the initial charge current in the circuit 
is limited by RI to 200µA. This current 
rapidly reduces as C2 charges. As a 
result RI ensures that the circuit 
whose voltage is being checked is not 
unduly affected by charge current in 
C2. RI also limits input current if a 
voltage of incorrect polarity is applied 
to the test terminals. Further, in 
company with Cl, or CI and C2 in 
parallel, it ensures that the meter is 
not affected by pick-up on the positive 
test lead, as was just stated. 

As with all voltmeters, care should 
be taken to ensure that excessively 
high voltages or voltages of incorrect 
polarity are not applied to the test 
terminals. If a low voltage of incorrect 
polarity is applied, TRI and TR2 are 
merely cut off and the meter gives a 
reverse reading. Should the applied 
voltage of incorrect polarity be 
sufficiently high to exceed the reverse 
breakdown voltages in the base - 
emitter junctions of TR 1 and TR2, 
these junctions will function as zener 
diodes and allow a reverse current to 
flow. This reverse current flows also 
through meter MI, whose needle is in 
consequence once more deflected in 
the reverse direction. Unless the volt- 
age of incorrect polarity is relatively 
high, i.e. well above 20 volts, the 
reverse cut rent should not be sufficient- 
ly high to damage the transistors or 
the meter, but it obviously should not 
be allowed to remain at the test 
terminals for a long period. If C2 is 
switched into circuit, it will rapidly 
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discharge when a high voltage of 
incorrect polarity is removed. 

Battery B1 can consist of three 
small 9 volt batteries, such as the PP3, 
connected in series. The current it 
supplies is of the order of 0.6 to 0.7mA. 
B2 can be another small 9 volt battery, 
and the current drawn from it is even 
lower, ranging from some 0.09 to 
0.3mA according to the applied test 
voltage. The life of both B1 and -B2 
should not be much shorter than their 
shelf life. 

The six fixed resistors may all be 
watt 10 % types. R2, R4 and R6 

are small skeleton pre-set potentio- 
meters. R 10 is a standard carbon. 
track potentiometer fitted to the front 
panel of the meter, as also are SI, S2, 
S3 and meter M1. SI can be a single - 
pole toggle switch and S3 a double - 
pole toggle switch. S2 is single -pole 
3 -way rotary. 

Capacitor Cl is a plastic foil 
component, as also is C2. An electro- 
lytic capacitor must not be used for 
C2. The value of C2 is not particularly 
critical and capacitors having slightly 
higher values than 3µF may be employ- 
ed if these are to hand. If necessary, 
it may be made up of two or more 
capacitors in parallel. In the prototype 
circuit the author used a parallel 
combination of three Mullard type 
C280 capacitors, each with a value of 
1µF. The insulation around the 
positive input terminal and the base of 
TRI must be of very good quality. 

The parts may be assembled 
plastic case, or in a home-made 
plywood case. A metal case is not 
recommended because of possible 
small leakage currents between the 
batteries and their metal housings. 

SETTING UP 

After the meter has been completed 
it is necessary to set up R2, R4 and 
R6. This is done with the aid of known 
test voltages which are monitored by 
another external voltmeter. 

First set the three pre-set potentio- 
meters to a central setting. Put SI 
to 'Out' and switch on at S3. Short- 
circuit the two test terminals and 
adjust R10 for a zero reading in M1. 

TRI 

o+ 

Test 

terminals 

CI 

'Out)SI 

'In' 

TR2 

o+ 
Terminals 

for 
test meter 

eR9 

r . 
3a 

B1 

I 
olw 

B2 i 1 
I 5:%. T 

Set 
zero 

Fig. 2. A less expensive version of the circuit. This allows voltage 
indications to be given by a standard testmeter switched to a suitable 

volts range 

Next put S2 to the 0-5 volt range and 
connect a 4.5 volt battery with the 
external monitoring voltmeter across 
it to the test terminals. Then adjust 
R2 for a reading in M1 which corres- 
ponds with that in the external volt- 
meter. If, for instance, the latter 
indicates 4.6 volts, R2 is adjusted so 
that M1 indicates 924,A. The 
is then repeated with a 9 volt battery 
for the 0-10 volt range and with an 
18 volt battery (two 9 volt batteries 
in series) for the 0-20 volt range. 
Alternative sources of test voltage, 
such as a variable voltage power 
supply, may also be employed if this 
is more convenient than using bat- 
teries. 

After the pre-set potentiometers 
have been set up, SI may be put to 
the `In' position and the memory 
facility checked. There should be no 
significant change in the reading given 
by M1 after the removal of any test 
voltage between zero and f.s.d. on 
whatever range is switched in. 

When the voltmeter is in use with 

S1 in the `In' position, C2 should be 
discharged between test readings by 
temporarily short-circuiting the test 
terminals together. The setting of the 
Set Zero control RIO should also be 
checked, with the test terminals short- 
circuited together, from time to time. 
With the prototype circuit is was found 
that there was very little drift in the 
zero setting. 

As was stated at the start of this 
article an economy can be effected by 
providing two terminals to which a 
testmeter switched to a volts range 
can be connected. The revised circuit 
is shown in Fig. 2, in which R2 to R7 
and meter M1 are omitted. The circuit 
is employed in the same way as is that 
of Fig. 1 so far as zero setting is 
concerned, but the voltage range given 
is that selected on the range switch of 
the testmeter itself. The testmeter 
scale can be read directly, and the 
voltage it indicates will be that applied 
to the test terminals. Test voltages 
should still be limited to a maximum 
figure of 20 volts. 

CAN ANYONE HELP? 
Requests for information are inserted in this feature free of charge, subject to space being available. Users of this 
service undertake to acknowledge all letters, etc., received for to reimburse all reasonable expenses incurred by 
correspondents. Circuits, manuals, service sheets, etc., lent by readers must be returned in good condition 

within a reasonable period of time. 

Radio Constructor for March and April 1962 - T. R. 
Smith, 7 Purbeck Court, Park Barn, Guildford, Surrey - 
Borrow or purchase. 

"How To Use Grid -dip Oscillators" - Hayden - E. J. 
Randall, 13 Charles Avenue, Greenfields, East London, 
South Africa - Borrow or purchase. 

Contact cooled metal rectifier type ZA26612 (also 
marked 280 70 167C) - R. E. Simms, 18 Osborne Drive, 

Sompting, Lancing, Sussex, BN15 9UY - Technical 
data and circuit information. 

Roband Oscilloscope R055 with Type B Plug-in Unit - 
D. L. Williams, P.O. Box 305, 24 Alexandra Street, 
Florida 1710, Transvaal, South Africa - Service Manual, 
Instruction Book, Wiring Diagram or Photostats - 
reasonable costs paid for this urgently required in- 
formation. 
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30 

WATT 

TRANSMITTER 
Part 2 

This article concludes the description 
of the 30 watt transmitter whose 
circuit functioning was described last 
month. The final article in the 28MHz 
series will appear next month, and 

will deal with 10 metre aerials. 

THE 
ÇOMPONENTS FOR THE TRANSMITTER ARE ASSEMBLED 

on a type 'K' chassis measuring 13 by 8 by 24 in., 
this fitting into a type 'W' case measuring 15 by 9 by 
8 in. Both the chassis and the case are available from 
H. L. Smith & Co. Ltd., 287/289 Edgware Road, Lon- 
don, W2. The case is supplied complete with front' 
panel. There is a possibility, however, that the two 
mains transformers obtained may be significantly 
larger in physical size than those employed by the 
author. The constructor is advised to initially obtain 
the mains and modulation transformers and check 
whether these will fit into a chassis and case of the 
dimensions just given. If the chassis and case need to be 
larger to accommodate the transformers then the 
appropriate changes need to be made to their dimen- 
sions. In this instance, the case may need to be home - 
constructed. 

CHASSIS PREPARATION 
The positions for the valveholders and other items 

are shown in Fig. 3, whilst Fig. 4 shows the under - 
chassis wiring. VI, V3 and V4 are fitted in skirted valve - 
holders with screening cans, the remaining valve - 
holders being plain types without skirts. The valve - 
holder holes should be made such that the valveholder 
tags will have the orientation shown in Fig. 4. Six holes, 
about III. or in. in diameter, are punched around V2 
valveholder as shown in Fig. 3. 
26 

By F. G. Rayer 

COMPONENTS 
Chassis type 'K', 13 x 8 x 2i in. - see text 
(H. L. Smith & Co.) 
Case type 'W', 15 x 9 x 8 in. having front panel 
15 x 8 in. - see text (H. L. Smith & Co.) 
Universal Chassis side, 4 x 5 in., 
(Home Radio) 
4 knobs, 1 f in. 
2 knobs, 12 in. 
4 rubber feet 
2 metal strips, 7 x 1 in. 
12 in. hinge 
Valve top cap connector 
Tagstrips (see Figs. 3 and 4) 
Nuts, bolts, solder tags, etc. 

With the transformers employed by the author for 
T2 and T3, the former requires a rectangular aperture 
to clear its tags whilst the latter has all its tags above the 
chassis. A grommet near T2 allows leads from T3 to 
pass through the chassis without running near audio 
circuits underneath. 

When T1 is a modulation transformer type 747, as 
specified, its tag positioning will be different from that 
shown in Fig. 4 for this transformer. (The transformer 
initially used by the author became unobtainable just 
before preparation of this material. The transformer 
type 747 has been fully checked in the transmitter.) 
Clearance holes should be punched out to agree with 
the actual tag positions of the transformer. Alternatively 
a rectangular cut-out to clear all the tags may be made. 
The tag numbers of the type 747 transformer agree with 
the numbers shown in Fig. 4. 

The crystal holder types fitted can be as chosen by the 
constructor. The author fitted one small holder for 
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3/4 11/2 11/2"---1 
13+x 21/2' 

Primary 

13/4 

43/4 

23/4 41/2' 
to panel edge 

3/q° 

me - chassis connection 

23/q" 

fI 

Panel l5' 8" 

Fig. 3. The components and wiring above the chassis. Valve pin orientation should conform with that shown 
in Fig. 4 

HC25U crystals, the other holder being a 3 -socket type 
taking larger crystals with either # in. or in. pin 
spacing. A few other small holes are also needed, as 
indicated. 

Under the chassis, holes are required for the under - 
chassis controls, the 2 -way external control socket, the 
microphone input socket and the v.f.o. input socket. 
The. author used a phono socket for the v.f.o. input. 
The microphone input socket and aerial output socket 
(fitted later) were both standard 7552 coaxial types. 

With the ease used here, the lower edge of the panel 
must project in. below the chassis. The chassis and 
panel are eventually fixed together by the mounting 
bush nuts of the under -chassis controls. Correct 
matching of holes can be assured by marking out the 
panel through the holes in the chassis runner. 

Also required in the panel are holes for the meters and 
for VC2 and VC3,4, as illustrated in the photographs 
and Fig. 3. If VC2 and VC3,4 are the types specified 
in the Components List published last month they are 
mounted by screws passing through the panel into the 
tapped holes provided. 

The vertical screen shown in Fig. 3 can also be fitted 
now. This was cut from a Home Radio `Universal 
AUGUST 1975 

Top view of the chassis, as seen from the rear 
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Fig. 4. Wiring below the chassis. The text should be consulted with respect to transformer connections 

Chassis', side measuring 4 by 5 in. and, when fitted, is 
4 in. high and extends back from the front panel by 
approximately 4 in. This screen separates the oscillator 
and the p.a. stage, and also makes the panel more rigid 
when the equipment is out of the case. 

Quite a númber of components appear under the 
chassis, but there is room for these to be spaced 

out comfortably 
28 

WIRING 
Most of the wiring details can be seen from the 

diagrams, but a few further notes need to be made. 
The heater current requirements for VI and V2 total 

2 amps, and the heaters of these two valves are supplied 
by the 6.3 volt secondary of T2. The heater current for 
V3 to V6 similarly totals 2 amps, and these heaters are 
supplied by the 6.3 volt secondary of T3. The non - 
earthy 6.3 volt wiring runs against the chassis underside 
to the valveholder tags marked 'X' in Fig. 4. Any spare 
heater secondaries which may be available are unused. 

The connections to transformers Tl, T2 and T3 
shown in the diagrams apply to the particular trans- 
formers employed by the author. If the transformer 
used for T2 has its tags above the chassis, then the leads 
to these tags pass through suitably positioned holes 
fitted with grommets. If either mains transformer has a 
screen tag, this connects to chassis. Such a connection 
is shown at T2, where the tag marked 'S' is wired to 
chassis. 

The 3 -core mains wire is terminated at a 3 -way 
tagstrip, as in Fig. 4. The neutral lead connects to the 
'OV' tag of the primaries of T2 and T3. The live wire 
connects, via on -off switch S3, to the appropriate 
primary voltage tap (normally 240 volts) on T2 and T3. 
The mains earth lead connects to chassis. The mains 
wire should be suitably anchored inside the chassis. 

The rectifier wiring to T2 h.t. secondary can be seen in 
Fig. 4. Note that the h.t. secondary centre -tap is not 
used. Mount the rectifiers by their lead -outs. The 
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negative lead -outs of D2 and D4 connect to the fuse, 
the other tag of which is returned to chassis. The posi- 
tive lead -outs of D1 and D3 connect to the slmothing 
choke, L5. C12 and C13 are in series, supported by 
tagstrips, with R8 and R9 in parallel. If C12 is housed in 
a non -insulated metal can, this must not touch the 
chassis. Nor must it touch C13 if this is similarly in a 
non -insulated metal can. 

The h.t. secondary centre -tap of T3 connects to 
chassis above the chassis surface. The two leads from 
the outside ends of the h.t. secondary pass through the 
grommet adjacent to T2, and then connect to R27 and 
R28 on the tagstrip shown. R27 and R28 then connect 
to D5 and D6, and these in turn connect to C27. 
Remember that h.t. remains permanently on the 
modulator output anodes. 

In the audio section, grid and anode leads are kept 
close to chassis, especially in the earlier stages. The long 
leads to VR1 are screened, the braiding being earthed 
to the chassis. The pairs of resistors R18 and R19, R21 
and R22, and R23 and R24, should be approximately 
matched in value by checking from a batch with an 
ohmmeter or by fitting 5% components here. It is not 
quite so important for R21 and R22 to be closely 
matched, although this assists in providing circuit 
symmetry. 

All r.f. connections around the oscillator, V1, should 
be short and direct. The wiring to switch S2 is shown in 
Fig. 5. Before making connections here, ascertain with 
an ohmmeter the three outside contact tags correspond- 
ing to each centre tag, as their relative positioning may 
vary with some switches from that shown in the 
diagram. If a 2 -pole 3 -way switch cannot be obtained, 
a 4 -pole 3 -way switch may be used, with no connections 
made to two of the poles. One tag of the trimmer, TCI, 
is soldered to one of the outer switch tags. A tagstrip 
adjacent to the valveholder holds one end of coil Ll, 
and C3 is wired directly between Ll and the moving 
vanes tag of VC1. 

The valveholder for V2 is mounted under the chassis. 
Extremely short connections should ,be made to its tags. 
The earthing leads are connected as, shown in Fig. 4 
using stout tinned copper wire, this being soldered well 
down the valveholder tags and not at the tag ends. The 
grid lead to pin 5 should also be of stout wire and this 
is kept clear of the chassis as, similarly, are R4 and C5. 
A lead from the junction of R4 and C10 runs through 
the chassis to the negative terminal of meter Ml. The 
positive terminal of the meter connects to chassis at the 
panel. 

V.F.O. mc 

Fig. 5. Connections to the crystal-v.f.o. switch, S2 
AUGUST 1975 
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C12 
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Fig. 6. The function switch, Si. has two wafers, 
these being wired as illustrated here 

Above the chassis, the lead from R5 to the top cap of 
V2 is as short as possible, with just sufficient flexible 
wire to the top of RFC2 to allow the top cap connector 
to be fitted and removed. A 2 -way tagstrip takes the 
lower end of RFC2 and capacitor C8. A wire from the 
junction of RFC2 and C8 runs along the chassis then up 
to the negative terminal of meter M2. A wire from the 
positive terminal of this meter runs through one of the 
holes around V2 valveholder to tag 3 of the modulator 
transformer, Ti. As is shown in Fig. 3, a stout tinned 
copper wire runs from the frame of VC3,4 to the rotor 
tag of VC2 and from here to the 'MC' tag at V2 
valveholder. A piece. of scrap metal bolted to VC3,4 
carries the aerial coaxial socket. 

Because of the voltages at its contacts, switch S1 

.should be a standard sized switch with two wafers, and 
not a miniature component. Connections to it are made 
as illustrated in Fig. 6. These connections may be 
checked through with an ohmmeter after wiring has 
been completed to ensure that they are correct. The 
panel should be marked with the switch functions, 
these being `Low', `Receive', `Spot' and `Transmit'. 

In Figs. 3 and 4, connections to chassis are, with one 
exception, made by way of solder tags or the earthed 
tags of tagstrips at the points marked 'MC'. The tags 
are secured under component mounting bolts or nuts 
at the places indicated. The exception just mentioned is 
at VR1, where the chassis connection is to the metal 
frame of the potentiometer. 

COIL DETAILS 

For operation with the 28MHz band equipment 
described in the preceding articles, only 28MHz coils 
are required in the Ll and L2 positions. These inductors 
may, then, be fitted permanently. Both are self-support- 
ing. 

Ll consists of 6 turns of 18 s.w.g. enamelled wire. Its 
outside diameter is in. and its length is íßa in. It is 
soldered directly between tag 1 of V1 valveholder and 
the tag of the adjacent tagstrip, as shown in Fig. 4. 

L2 has 7 turns of 16 s.w.g. tinned copper wire, and is 
in. long with a diameter of l -'s in. Its ends are just 

long enough to solder to the variable capacitors. 
If different coils are wound, a check should be made 

to ensure that they cannot be tuned to the wrong 
harmonics of the crystal fitted. 
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L3 ïs 1 turn of insulated wire about 1 in. in diameter, 
and it is positioned such that the indicator bulb lights 
at moderate brilliance when the p.a. stage is tuned. 
The power consumed by this lamp is not really signifi- 
cant. 

The anti -parasitic choke, L4, has 5 turns of 18 s.w.g. 
enamelled wire with an inside diameter of ;j in. and a 
length of in. It is slipped over the body of R5 and 
soldered to the resistor lead -outs. One resistor lead -out 
is soldered to the top cap connector for V2 and the 
other has a length of flexible wire soldered to it. As 
already mentioned, these connections are kept short.. 

It will be apparent that the transmitter care used on 
other bands by employing a suitable crystal or v.f.o. and 
changing L1 and L2 only. Details of alternative coils 
are given later. 

OSCILLATOR TUNING 

With 14MHz band crystals, multiplying by 2 gives 
the working frequency of the transmitter. As an 
example, a 14.25MHz crystal will give 28.5MHz. with 
7MHz crystals the frequency is multiplied by 4. All 
14MHz and 7MHz amateur band crystals will give, a 
frequency which, when multiplied by 2 or 4, falls into 
the 28MHz band. 

With a 14MHz crystal plugged in and selected by S2, 
and with S1 at `Spot', tune VC1 for grid current in Ml. 
This may well be too great, so VC1 is adjusted for a 
reading of about 2mA. The drive can be lowered by 
reducing the capcitance of TCI. With an optimum 
adjustment of TC1, over 5mA grid drive was obtainable, 
so even sluggish crystals should work satisfactorily in 
the transmitter. It is because it provides such an ample 
drive that VI is operated with the reduced voltage 
which is given by R3. 

If it is intended to use only 7MHz or lower frequency 
crystals, TC1 can be changed for a 22pF silvered mica 
fixed capacitor, or a 30pF trimmer, with Cl being 
increased to 220pF silvered mica. 

The transmitter is never switched to either 'Low' or 
normal transmission until M1 is indicating a grid 
current of approximately 2mA. 

P.A. TUNING 

An artificial load consisting of a 25 watt or 40 watt 
domestic mains lamp can be plugged into the aerial 
socket for initial tests. After tuning VC1 for grid current 
as just described, set VC3,4 to full capacitance and 
switch S1 to `Low'. Tune VC2 for a dip in current in M2. 
The capacitance of VC3,4 is then reduced, with VC2 
being re -adjusted to maintain the dip in current shown 
by M2. As the loading is increased by the reduction of 
capacitance in VC3,4, the current taken at the dip will 
rise. Provided that p.a. tuning is taking place in this 
manner, Si can be set to `Transmit' and the loading 
adjusted for a reading of about 75mA in M2, whereupon 
the artificial load bulb should be well lit. Grid tuning 
can then also be checked, to set grid current correctly. 
In no circumstance must the p.a. be left off -tune with a 
full h.t. input, as excess power is then dissipated in the 
p.a. valve itself. 

If an oscilloscope is available this can be used to check 
modulation. If not, a receiver can be employed. Its 
aerial should be removed and its r.f. and i.f. gain 
controls turned back. It is then tuned in to the trans- 
mitter, and VR1 is adjusted until speech sounds clear 
and full. If the receiver has a loudspeaker, take care 
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that the sound from this does not reach the transmitter 
microphone or there will be acoustic feedback and 
howling. The super -regenerative receiver described in 
the third article in this series may also be used to 
monitor modulation quality. 

CASE PREPARATION 

The metal case, when this is as used by the author, is 
modified to provide extra ventilation, and is also fitted 
with a hinged lid. 

First, cut out nine holes of about 1 in. diameter in the 
case bottom. These are distributed in three rows of 
three holes each. Then fit four rubber feet about â in. 
high at the corners, to allow cool air to flow to the holes. 

At the back, eight holes of I in. diameter are cut in a 
row 1-1 in. from the case top. The coaxial aerial lead is 
passed through the end hole at the right to reach the 
aerial socket. A 1 in. hole is cut level with the micro- 
phone socket on the chassis. Two 11 in. holes are cut 
side by side level with the mains lead entry point. The 
metal between these holes is then cut away, giving a 
slot through which the mains plug can pass. 

At the top, carefully mark out a rectangle measuring 
12 by 61 in., this being 1 in. from the front of the case 
and central along its width. Drill enough small holes 
closely together to enable a small thin saw blade to be 
inserted, and cut the rectangle out completely. After 
cleaning up its edges, this becomes the lid. Obtain two 
strips, 7 by 1 in., of any suitable metal, and bolt these 
to the case top underside along the rectangle 61 in. 
sides, with 1 in. projecting to support the lid when 
closed. Screw on a 12 in. hinge (available in metal or 
plastic from most `do-it-yourself' shops) at the rear of 
the rectangle. Finally, fit the lid with a small knob or 
terminal near the front so that it can be raised. 

OTHER BANDS 

For operation on other bands, coils Ll and L2 can be 
wound in the following manner. 

15 metres. For 15 metre working, L1 has 12 turns of 
24 s.w.g. enamelled wire wound side by side on a -176- in. 
diameter former. L2 is self-supporting and consists of 
8 turns of 16 s.w.g. tinned copper wire with an outside 
diameter of 11 in. and a length of lin. 

20 metres. For this band, Ll requires 25 turns of 
24 s.w.g. enamelled wire wound side by side on as in. 
diameter former. L2 _ is again self-supporting and 
consists of 11 turns of 16 s.w.g. tinned copper wire with 
an outside diameter of 18 in. and a length of 18 in. 

40 metres. Here, L1 has 30 turns of 24 s.w.g. enamel- 
led wire wound side by side on a 1 in. diameter former 
with dust core. L2 comprises 25 turns of 18 s.w.g. 
enamelled wire occupying 11 in. on a in. diameter 
former. 

80 metres. For 80 metres, L1 consists of a Denco 
Miniature Dual Purpose Coil, valve usage, Red Range 
2, with the small winding removed, and 28 turns 
removed from the remaining winding. L2 has 32 turns 
of 18 s.w.g. enamelled wire spaced to occupy 21 in. 
on a 1 in. diameter former. 

160 metres. On this band, Ll is a Denco Miniature 
Dual Purpose Coil, valve usage, Blue Range 2, with the 
small winding removed. L2 consists of 70 turns of 
24 s.w.g. enamelled wire wound side by side on a i in. 
diameter former. 

All these coils permit operation into 7552 and similar 
loads. 

RADIO & ELECTRONICS CONSTRUCTOR 

www.americanradiohistory.com



Trade News . s 
VERO I.C. SOCKETS 
The heart of the Vero Socket is the Dual Leaf Wiping 
Contact which makes contact with both of the wide 
flat surfaces of I.C. Leads. This provides considerably 
greater surface contact for positive electrical con- 
nection than I.C. Sockets which mate with the narrow 
edge of I.C. Leads. 

To further improve the quality of the Vero Sockets 
received by customers they are all individually tested 
for continuity and contact performance before packing. 
A high quality pack then ensures the sockets reach the 
customer undamaged and they retain their good 
performance characteristics. 

8, 14, 16 and 24 way Sockets are now available in 

tin plated, gold plated, flow solder and mini wrap 
styles. 

COMPONENT STORAGE 
One of the minor problems which besets the home 
constructor is that of finding storage for small com- 

ponents including, in particular, transistors and integrated 
circuits. The idea of just throwing everything into the 
odd cardboard box cannot be countenanced these days, 
and something which enables different transistors and 
integrated circuits to be stored away according to type 
number or function is well-nigh essential. 

We have just seen some very neat rectangular trans- 
parent plastic boxes which seem to provide all the answers 
here. Measuring approximately 1i by 1 by âin. deep, 
these have a sliding lid which clicks into position when 

pushed fully home. They are just the job for holding 
transistors and integrated circuits, as well as small 
resistors, capacitors and, of course, nuts and bolts. The 
fact that the boxes are transparent means that you don't 
necessarily have to stick labels on them. You can see 
what's inside simply by looking through the transparent 

The boxes are available from The Radio Shack, 
161 St. Johns Hill, Battersea, London, SW11, and they 
could also lend themselves to use as attractive housings 
for small constructional projects. 

THUNDER V -CUT SPANNERS 

Thunder Screw Anchors Ltd., of the Industrial Estate, 
Southwater, Horsham. Sussex RH13 7HQ, have 
introduced a new design in combination spanners 
which enables the operator to use the open end of the 
spanner in a ratchet action. The nut is tightened as 
far as space permits, the spanner is then slipped back 
to its original position without removing it from the 
nut, then further torque is applied. The ratchet type 
action makes the spanner easier and quicker to use. 

They are made from chrome vanadium steel and are 
available in seven metric sizes (10mm - 19mm) and 
seven A.F. sizes a" - i"). They are packed individually 
or available in a wallet of seven. For resale display a 
unit is available holding six of each size of spanner. 
Prices range from £0.64 each (excl. VAT) to £1.10 
each (excl. VAT). A complete set of seven £6.22 
(excl. VAT). Delivery from stock. 
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INTEGRA T 
SIGNAL G. 

ANYBODY 
WISHING TO TAKE UP ELECTRONICS SERIOUSLY 

soon feels the need for some items of test gear. 
An item which can be built very easily by the home 
constructor is a low frequency signal generator, and 
many designs have been published. These are frequently 
based on the Wien Bridge principle using circuits 
similar to that shown in Fig. 1. The amplifier may be 
built either from discrete transistors or from a suitable 
operational amplifier, and it produces a sine wave 
which has then to be passed through a suitable squaring 
circuit should a square wave be required. Typical 
drawbacks with circuits of this nature are that they 
require ganged potentiometers, and that the scale is 
non-linear and so will be cramped towards one end. 
Further, two sets of expensive close tolerance capacitors 
are required and the oscillator frequency can vary both 
with temperature and supply voltage fluctuations. 

8038 I.C. 

A relatively new integrated circuit, the 8038 Wave- 
form Generator, can be used to overcome these prob- 
lems and provide the basis for a very simple, yet versa- 
tile, signal generator. This is not only inherently stable 
but offers a frequency range from 0.001Hz to over 
1MHz. The 8038 is available from Ambit International, 
37 High Street, Brentwood, Essex, CM14 4RH. 

Feedback path 

Amplifier 

Output 

frequency = 
2nRC 

Fig. 1. A simple RC oscillator, commonly used for 
signal generator purposes 
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Employing a recently introduce 
generator offers square wave, 
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ED CIRCUIT 
:NERA TOR 
t1 

1 Lewis 

integrated circuit, this signal 
triangular wave and sine wave 
tructional details are given in this 
will be described in next month's 
article. 

A functional diagram for the i.c. can be seen in 
Fig. 2. Internally it contains over 50 transistors and 
40 resistors on its chip to fulfil the functions shown. 
The two comparators sense the charging and discharg- 
ing potential differences across the external capacitor, 
C. Comparator 1 is set to respond to a potential level of 

Vcc whilst Comparator 2 responds to 4 Vcc. As the 
capacitor charges up through Current Source 1 so the 
voltage across it increases uniformly until it reaches a 
value of Vcc. At this point Comparator I triggers, 
causing the flip-flop to change state and allowing the 
capacitor to start discharging through Current Source 2. 
The current in Current Source 2 is normally twice that 
in Current Source 1, with the result that the effective 
discharge current is the same as the charge current. 

+ vCC 

Current 
la source 

I \/ 

Current 
source 101 

1 

Buffer 

Adjust distortion 

I 1)2 
Triangular to 

sine converter 

HComparator 

Comparator 

2 

Flip flop - 

3 
o ,/\./\ 

Buffer ---o 

Fig. 2. Simplified functional diagram for the 8038 
waveform generator 
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When the potential difference across the capacitor 
reaches Vcc Comparator 2 responds, the flip-flop 
changes state once more and the capacitor begins to re- 
charge through Current Source 1. The cycle will repeat 
itself, the frequency of operation obviously depending on 
the values of the capacitor and the charge and discharge 
currents. Note that the supply voltage does root enter 
into this calculation since the comparators are set to a 
certain proportion of Vcc and hence the output fre- 
quency remains constant even though the supply 
voltage may change. The quoted typical figure is 0.05% 
per volt change for frequency drift due to supply 
voltage variations, with a typical frequency drift due to 
temperature changes of 50 parts per million per °C. 

From the diagram it will be seen that two waveforms 
are available; a square wave from the flip-flop output 
and. a triangular waveform across the capacitor. These 
waveforms are fed to buffer amplifiers and are then 
available at pins 9 and 3 respectively. The triangular 
wave is also fed into a non-linear network of 16 trans- 
istors which produce a sine wave at pin 2. The amount of 
distortion on this sine wave can be adjusted externally 
by potentiometers connected to pins 1 and 12; by careful 
adjustment one can bring the distortion of the sine 
wave to less than 0.5%. However, at frequencies above 
some 10kHz the distortion starts to increase, rising to 

Sine wave adjust 

Sine wave out 

Triangular out 

Adjust duty cycle and freq. 

+ VCC 

V. ref. 
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14 

13 

12 

11 

10 

8038 
Top view 

(a ) 

No connection 

Sine wave adjust 

-vcc 
Timing capacitor 

Square wave out 

F.M. sweep input 

(b) 

Fig. 3 (a). Pin functions for the waveform 
generator 

(b). The appearance of the triangular, sine 
and square waves produced by the 

8038 

about 12% at 1MHz. It will also be found that there 
are `blips' on the sine wave which are due to internal 
switching transients. 

The charge and discharge currents, and hence the 
frequency of oscillation, can be varied by two external 
resistors, RA and RB, connected between the positive 
supply rail and pins 4 and 5 of the integrated circuit. If 
a reference voltage of 0.8 Vcc is applied to pin 8 of the 
i.c. and if RA and RB are equal, then oscillator fre- 
quency in Hz is equal to 0.3, where R is RA or RB. 

RC 
(The connections to pins 4, 5 and 8 are not shown in 
the simplified diagram of Fig. 2.) This arrangement 
gives a square wave having a mark -space ratio of 1:1 
and symmetrical sine and triangular waves. If RA and 
RB are not equal the charge time is not the same as the 
discharge time, with the result that a square wave of a 
different mark -space ratio is obtained together with 
non -symmetrical sine and triangular waves. Also, the 
equation for frequency becomes more complicated. 

The reference voltage of 0.8 Vcc just mentioned is 
available at pin 7 of the i.c. and for fixed frequency 
operation this pin is connected direct to pin 8. If the 
voltage on pin 8 is varied, between Vcc and * Vcc, the 
output frequency can be swept over a theoretical range 
of 1,000:1. It is possible to frequency modulate the 
output frequency by way of this pin. 

Fig. 3 (a) gives details of the pin assignments for the 
8038, whilst Fig. 3 (b) shows typical output waveforms. 
Note the `blips' at the sine wave peaks. 

PROTOTYPE CIRCUIT 

The circuit of the prototype signal generator appears 
in Fig. 4. The power supply section is a conventional 
dual voltage supply using zener diodes and transistors 
which provides one rail that is positive of earth and 
another rail that is negative of earth. This arrangement 
was chosen since a dual supply helps to reduce overall 
distortion and keeps the current flowing through RA 
and RB (which now appears as VR3 and VR4) constant, 
thereby assisting further in producing a good waveform. 
The 8038 is connected across the positive and negative 
rails and the various outputs from pins 2, 3 and 9 are 
taken to S2. This switch selects the required waveform, 
which is then fed to TR3 connected as an emitter 
follower to give a final output at low impedance. 

The frequency is partly determined by VR3, VR4 and 
C4 to C8, and it was decided to give these values 
which produce frequencies of 100Hz, 1kHz, etc., 
according to whichever capacitor is switched in, when 
pin 8 of the 8038 is at 0.8 Vcc. This assists in the process 
of calibration later. The capacitors are 0.33µF, 0.0330' , 
0.0033µF, 330pF and 33pF. From the formula 0.3 

RC, 
a combination of 10kû and 0.33µF produces a frequency 
of 90.9Hz. For 0.033µF the frequency is 909Hz, and so 
on. If, however, th&value of R is made 9.09kû then the 
frequency becomes 100Hz with the 0.33µF capacitor, 
1kHz with the 0.033µF capacitor, and so on for the 
other capacitors. To achieve the desired value in R of 
9.09kû, VR3 and VR4 are specified as trimpots. An 
advantage to using trimpots here is that they can both 
be set to exactly the same value with the aid of an 
ohmmeter and thereby cause a symmetrical output 
waveform to be produced. The required capcitor is 
switched into circuit by range switch.S1. 

The frequency is swept by VR5, which is the main 
frequency control, and it was decided to use a sweep 
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P20V i 

SI ranges : I 10-150Hz 
2 100 -1500H z 

3 1-15 kHz 

4 10-150kHz 
5 100 -1000kHz 

DI 

12V 

TRI 

BFY51 

12mi 
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VR1 

VR 

VR5 

C11 

BFY51 
Lead -outs 

4 5 6 

ICI 

2 8038 
8 

10 I I 

9 

3 

2 

2 

_ 
13C4T5T 

2N2926B 
Lead -outs 

SI 
4 

Fig. 4. Complete circuit of the i.c. signal generator 

M --- C9 i4Sz l ~ TR3 

2N2926B 

VR 
CIO 

m--II-a 

Output 

COMPONENTS 

Resistors 
(All fixed values é watt 5%) 

R1 6.8kû 
R2 6.8kû 
R3 20kû 
R4 
R5 
VR1 
VR2 
VR3 
VR4 
VR5 
VR6 

10kû 
270kû 
100k12 potentiometer, miniature skeleton 
100kû potentiometer, miniature skeleton 
10kû potentiometer, miniature trimpot 
I0kû potentiometer, miniature trimpot 
l0kû potentiometer, wire -wound 
5kû potentiometer, linear 

Capacitors 
CI 1,000µF electrolytic, 40 V. Wkg. 
C2 1,000µF electrolytic, 40 V. Wkg. 
C3 0.1µF 
C4 0.33µF close tolerance 
C5 0.033µF close tolerance 
C6 3,300pF close tolerance 
C7 330pF close tolerance 
C8 33pF close tolerance 
C9 0.1µF 
C10 0.1µF 
C11 0.1µF 
C12 0.1µF 

Semiconductors 
IC1 8038 
TR1 BFY51 
TR2 BFY51 
TR3 2N2926 Brown 
D1 12 volt zener type BZY88/C12 
D2 12 volt zener type BZY88/C12 
D3 -D10 1N4001 

Transformer 
T1 Mains transformer, secondaries 20V 

150mA (3VA), 20V 150mA (3VA), 
miniature (R.S. Components) 

Neon 
NEI 250 volt neon assembly, sub -miniature 

(R.S. Components) 

Switches 
Sl 
S2 
S3 

1 -pole 5 -way rotary 
1 -pole 3 -way rotary 
d.p.s.t. toggle 

Miscellaneous 
Case (see text) 
2 terminals, 2 mm. (R.S. Components) 
4 knobs 
Veroboard, 0.1 in. matrix 
Pulley or tuning drum (see text) 
3 core mains lead 
2 T05 heat sinks 
Nylon cord 
4 rubberfeet. 
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The mains transformer and reservoir capacitors 
are mounted on the rear panel of the box. In this 
view the output terminals appear at the top and 

the tuning scale at the bottom 

ratio of 1 to 15, with the 100Hz calibration frequency 
just mentioned corresponding to 10. Thus, Range 1 is 
10 to 150Hz, with 100Hz appearing when pin 8 of the 
i.c. is at 0.8 Vcc. The subsequent ranges are 100Hz to 
1.5kHz, 1kHz to 15kHz, 10kHz to 150kHz and 100kHz 
to 1MHz. Frequencies above 1MHz are outside the 
specified performance of the 8038. R3 is included in 
series with VR5 to ensure that the voltage applied to 
pin 8 does not fall below 3 Vcc. When the voltage from 
VR5 slider is at its highest, i.e. the same as Vcc, the 
frequency is at its lowest, and when the voltage is at 

Vcc the output is at its highest frequency. Between: 
these two extremes there is a linear frequency adjust- 
ment which enables a truly linear scale to be obtained. 

VR1 and VR2 are pre-set potentiometers which are 
adjusted for minimum distortion of the sine wave 
output. VR6 acts as a simple attenuator for the final 
output. 

CONSTRUCTION 

Layout is not at all critical, and constructors may 
employ any reasonable method of assembly which they 
prefer. The author's unit is built in a Verobox measur- 
ing 158 mm. wide by 108 mm. high by 50 mm. deep. 

i -- 

23 
mm 

-21 
mm 

1 

158mm 

23 
mm 
21 

mm 

14mm 

108 
mm 

80 
mm 

Cut-out for scale 

+ 6BA clear 

--- 
SI 

L EI 53 

I5mm - 

+ 
VR5 

2mm terminals 

13 13 

mm mm 

50mm 

6BA clear+ 

52 

VR6 

t 

73 
mm 

50 mm 

9 I 

mm 

50mm 

4 

Fig. 5. Drilling details for the front panel, showing 
hole centres and the rectangular cut-out for the 

scale 
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This,has the part number EVB/F/100-150/50, and can 
be obtained, in case of difficulty, direct from Vero 
Electronics Ltd., Industrial Estate, Chandlers Ford, 
Hampshire, SO5 3ZR. Fig. 5 gives details of front 
panel drilling. It will be noted that there is a rectangular 
aperture behind which is affixed a frequency scale. The 
two 6BA clear holes are for screws fitted with collars 
over which the scale cord can pass. The panel hole 
positioning is applicable for small or miniature controls. 
The two rotary switches employed by the author were 
made up from R.S. Components Miniature Maka- 
Switch kits, that for SI employing a 2 -pole 6 -way wafer 
and that for S2 a 4 -pole 3 -way wafer. No connections 
are made to the unused poles. S1 was an R.S. Com- 
ponents sub -miniature toggle switch. Another R.S. 
Components part was the neon assembly, NEI. This 
was a sub -miniature neon assembly incorporating its 
own series resistor and intended for 250 volt operation. 

Fig. 6 gives details of the scale cord assembly. In the 
author's case the pulley affixed to the potentiometer 
spindle was a 2 in. diameter Meccano pulley with its 
centre bush drilled out, this then being secured to the 
spindle with Araldite. An easier approach would 
consist of using a tuning Drum (Home Radio) instead 
of the pulley. The tuning drum has a central bush 
capable of being secured to a - in. spindle, and it has a 
diameter of 1 in. The scale cord is standard nylon 
tuning drive cord and it is passed twice round the 
pulley or drum on the potentiometer spindle. The 
bracket on which the potentiometer is mounted is 
secured to the front panel at two holes corresponding 
with those for the output terminals. Mounting the 
terminals also holds the bracket in position. The scale 
is fixed at its two ends to the rear of the front panel with 
adhesive, suitable packing pieces being employed to 
space it back. The pointer is simply a piece of wire 
crimped onto the cord. 

The two sets of power supply rectifiers are assembled 
on the Veroboard panel shown in Fig. 7. This has a 
matrix of 0.1 in. Individual holes are not shown in the 
diagram as there is plenty of space for the components 
and precise positioning of these is unimportant. The 
copper strips should be cut at the points marked with 
crosses. Similarly, holes are not indicated in the Vero - 

A closer look inside the case. Part of the pulley 
fitted to VR5 spindle and the scale drive assembly 

can also be seen 
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Pointer 
Knot 

Aiameter pulley 

36mm 26mm 

Bush for pot. spindle 

Nut 
\\Oversize washer 

- Front panel 

Round head bolt Spindle 

6BA sleeve 6mm long 

Nylon cord twice 
round pulley 

X I 
Drill for 2mm 

terminal 

I `X 

bend bend 

VR5 
X 

- 12mm 30mm - 36mm 

Details of aluminium bracket 

Front panel 

2mm terminal 

Align with hole in 

front panel 

r 

Bush drilled out -Ind 

secured by Araldite 

Aluminium bracket 

Fig. 6. The spindle of VR5 is coupled to the scale pointer. Details of the scale assembly and the bracket on 
which VR5 is mounted are given here 

Remove all copper from this strip 
12mm - 

8mm -. 

--- 
FOk 

WIRE; 

+ 

CUT-OUT 
FOR 

POINTER 

AND CORD Cover this edge 

with tape 

Transformer secondary 

Transformer 
secondary 

Oil" Veroboard (copper on 
underside) 17strips x 18 holes 

Breaks in strip - X 

Fig. 7. The eight rectifier diodes are assembled on 
a small piece of Veroboard, as shown here. This 
view is of the component side of the board 
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Fig. 8. The remaining small parts are fitted to a second piece of Veroboard. Again, the view is of the component 
side of the board 
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xl 
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-t ]xl 
í T t ... 

. 1- 

Neg. OUT- X l' 
Chassis FOR 

WIRES 

IOmm 

board assembly of Fig. 8. This Veroboard is, once 
again, of 0.1 in. matrix and strips are cut as indicated by 
the crosses. The two trimpots should be miniature types 
and it may be necessary to amend the Veroboard 
wiring to suit if their pins have different spacing to that 
shown in Fig. 8. TRI and TR2 are fitted with T05 heat 
sinks, these being the type H2 available from Henry's 
Radio, Ltd. 

The large Veroboard panel is fitted, with the trimpots 
at the bottom, vertically between VR5 and S1, and the 
smaller board is positioned horizontally above the 6BA 
screw on the Si side of the front panel. This board has 
one edge located in an internal Verobox groove. The 
other edge bears against the copper side of the larger 

The mains transformer is bolted to the rear panel. 
The two reservoir capacitors may be secured 

with a suitable clamp 

+1/- 
To rectifier 

board 

Output 

board and an additional means of securing it may be 
devised, if this is considered desirable. 

The mains transformer and the two reservoir 
capacitors, C1 and C2, are fitted to the rear panel of 
the case in positions which ensure that they will not 
interfere with the internal components when the rear 
panel is fitted in place. 

A 3 -core mains wire is required and its earth lead 
should connect to the metal case. All mains wiring 
and connections in the unit must, of course, have the 
insulation and clearance which are needed at mains 
voltages. 

The capacitors C4 to C8 are soldered direct to the 
tags of Si. These should all be close tolerance compon- 
ents. This is easy to arrange so far as C6 to C8 are 
concerned, since all three can be 1% silvered mica. 
The author was able to select C4 and C5 from wider 
tolerance components. If necessary, C4 could consist of 
a 1µF capacitor and a 0.50. capacitor in series, and C5 
of a 0.1µF and a 0.0511F capacitor in series. Wider 
tolerance capacitors can, of course, be employed at the 
expense of some accuracy of frequency calibration. 

NEXT MONTH 

As is explained in next month's concluding article, 
setting up adjustments are required to VR3 and VR4 
before they are finally soldered into circuit. Also, a 
modification may be required to the circuit incorpor- 
ating VR1 and VR2 which results in these potentio- 
meters being omitted. In consequence, the following 
article should be consulted before carrying out work 
involving these four potentiometers. 

(To be concluded) 
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AMBIT 
international 

A selection of products from the distributors 
of TOKO coils and filters, Larsholt FM tuner 
equipment and accessories, Kyodo ICs for 
radio, plus additional components and equip- 
ment - based on a theme of wireless. 

In a hobby where it is getting increasingly diffi- 
cult to locate 'specialized' components, AMBIT has 
established a specialist service that is concentrated 
on the topic of wireless; both entertainment stereo 
and communications applications. 

A very broad range of coils for IF,RF and OSC 
applications is available by TOKO, and also a series 
of low cost ceramic and mechanical filters to sharpen 
the IF response of any design that uses either ICs, or 
discrete components. For MPX reception there are 
several accessories to ensure that reception is not 
hampered by unwanted hash or pilot tone - such as 
the BLR2007 filter shown here (use in audio line): - 

The BLR2007 measures 
43x32x20mm, and is an lc 
filter for 19&38kHz, with 
a roll -ff at 15kHz. It can 
easily be added into an 
existing decoder/tuner & 
being entirely passive, no 
power is required. 

The all electric wireless 
Motorola's new MVAM1 and MVAM2 varicaps 

have made electronic tuning of the MW a simple 
matter. AMBIT offers an AM MW radio tuner module 
with PCB, IC system for RF/OSC/MIX/IF, TOKO 
ceramic IF filter and coils. The complete kit costs 
£8.00 (ex VAT) and when used in conjunction with 
the unique 150mm slider potentiometer, the WS150- 
price £3.00, a really versatile and straightforward 
radio results. The long slider provides excellent scale 
resolution without recourse to geared drives, pointers 
etc. An alternative tuning mode might be provided 
with the IMI 9932 6 way preset potentiometer unit, 
which has been especially designed for varicap tuning 
at MF/VHF. (price £3.40). The MVAM1&2 are also 
available individually, priced £2.75 and £1.05 respect- 
ively. We recommend that you send an SAE for an up - 
to date price list and short form catalogue; or 40p 
will bring a full catalogue of TOKO coils, filters etc. 
plus many semiconductors and modules based on a 

theme of wireless - plus some other interesting linear 
ICs, like the 8038CC waveform generator (£3.10 with 
12 pages of useful data.) VAT is extra, and generally 
25%. Postage 20p per order. The address to write to 
is: 37 High Street, Brentwood, Essex. CM14 4RH. 
Callers are also welcome at the recently extended 
premises. The telephone number is (0277) 216029. 
AUGUST 1975 

LETTERS ... 
The Editor, 
Readers' Letters, 
Radio & Electronics Constructor, 
57 Maida Vale, 
London, W9 1 SN. 

Dear Sir, 
In the December issue of your magazine you were 

kind enough to insert in your "Can Anyone Help?" 
feature a request for information concerning a South 
African manufactured radiogram which I have and 
for which I required the circuit. 

I have just received from a gentleman there a copy 
of the circuit required, and an offer of any further 
assistance that I may require. 

These are a few lines to express my grateful thanks 
for your valuable assistance, as without the help of 
this gentleman my set is useless. It also shows the 
extent of the circulation of your valuable magazine. 

Again thanking you for your assistance, which was, 
as you know, given free. 

J. N. Shaw - Slough 

Dear Sir, 
About five years ago we formed a buying group 

among the small Electronic Component Retailers. The 
main object is to buy goods at cheaper prices by bulk 
buying, in addition, as we have no body to represent 
us over such thorny questions as V.A.T., we do this 
also. Our membership is at present twenty-five but for 
obvious reasons we would like to enlarge it. We have 
insufficient funds to advertise as our total revenue is 
derived from a modest £6 a year subscription. 

I am confident that there are several hundreds who 
would join us if they knew we existed. 

Would those interested please write to Alan 
Sproxton, c/o Home Radio (Components) Ltd., 240 
London Road, Mitcham, Surrey CR4 3HD. 

Thanking you in anticipation, 

A. Sproxton - Mitcham 
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SHORT WAVE NEWS 
FOR DX LISTENERS 

By Frank A. Baldwin 

Times =GMT 

Now is the time for that late night and early morning 
(very early!) Latin American listening session, just 
before the summer ends and autumn commences. It is 
at this time of year that some of our best Dx log entries 
have been made. 

It is probably true that most enthusiasts tend to 
favour the 60m band when Dxing for the LA's but a 
careful search over the 90m band may well result in 
even greater Dx rewards. A couple of good check points 
when ascertaining current conditions are 3325 for Radio 
Monogas, Venezuela, and 3375 for 'Radio Olinda, 
Pernambuco, Brazil. If these two stations are coming 
through at good signal strengths then that is the time 
to clap on the headphones and start operating. Of 
course, if you wish to be an unpopular member of the 
household you could use the speaker at 0200 or so! 

Some of the LA stations 
currently reported in the SWL press are - Radio 
Emisora Educacao Rural, Brazil on 2410; Ondas 
Panamericanas, Venezuela on 3215; La Voz del Napo, 
Ecuador, on 3280; Action Radio, Guyana on 3290; 
Radio Cultural, Guatemala on 3300; Puerto la Cruz, 
Venezuela on 3365; Cayenne, French Guyana on 3385; 
Radio Zaracay, Ecuador on 3390 and Radio Universi - 
dad, Venezuela on 3395. 

Success on this band however is largely dependent on 
the selectivity of the receiver as commercial QRM 
abounds from end to end and this prerequisite will be 
in addition to the skill of the operator and the efficiency 
of the installation as a whole. 

CURRENT SCHEDULES 

NETHERLANDS 
"Radio Nederland", Hilversum, operate an External 

Service in English as follows - from 0200 to 0320 to 
North America on 6165; from 0500 to 0620 to North 
America (West Coast) on 6165 and 9715; from 0630 to 
0750 to New Zealand on 11730; from 0800 to 0920 to 
Australia and New Zealand on 9715; from 0930 to 1050 
to Europe on 5995, 6045 and 7210; from 1400 to 1520 to 
Europe, South and Southeast Asia on 5955, 6045, 
11740, 15415, 17810 and on 21480; from 1830 to 1950 to 
Africa and Europe on 6020, 11730 and on 17700; from 
2000 to 2120 to West Europe on 11730; from 2130 to 
2250 to North America (not Sundays) on 9715 and 
11730. 

AUSTRALIA 
"Radio Australia", Melbourne, presents an Overseas 

Service in English from 0100 to 0300 to North America 
on 15320 and 17795; from 0400 to 0530 to Africa on 

40 

Frequencies =kHz 

15290 and 17820; from 0700 to 0845 (in simple English) 
to Papua, New Guinea, on 9760, 11825 and 11885; from 
0645 to 0745 to the U.K., Europe and the Pacific on 
9570 and on 11765 from 0700; also from 0815 to 0830. 
From 1115 to 1245 to North America on 9580. 

SWEDEN 
"Radio Sweden", Stockholm, radiates in English 

from 0230 to 0300 to North America on 9695 and 11705; 
from 1100 to 1130 to Europe and Africa on 9630 and 
21690; from 1230 to 1300 to Africa, the Far East and 
North America on 15275, 15310 and on 21690; from 
1400 to 1430 to North America and South Asia on 
15240, 15310 and on 17770; from 1600 to 1630 to 
Europe and the Middle East on 6065, 9520 and on 
15240; from 1830 to 1900 to Europe and Africa on 6065, 
11790 and on 15240; from 
Africa and the Middle East on 6065, 9605 and on 11790 
and from 2300 to 2330 to Europe and North America 
on 6035, 9605 and on 11705. 

SEYCHELLES 
The "Far Eastern Broadcasting Association" (FEBA) 

Mahe, broadcasts to South Asia in English from 0600 to 
0830 (Saturdays and Sundays) and from 0630 to 0830 
(Mondays to Fridays) on 11915 and 15160; from 1530 
to 1645 on 11810, 11865 and 15325. To the Middle East 
and Africa from 1745 to 1800 on Tuesdays and Wednes- 
days only on 11715 and 11865. 

PHILIPPINES 
The "Far Eastern Broadcasting Company", Manila, 

operate in English from 0600 to 1000 (Sundays only) to 
South East Asia and Australasia on 15440 and 21515; 
from 0800 to 1000 (weekdays) on 11890 and 11920, 
also on 9505 from 0800 to 0900. To South East Asia 
from 1100 to 1130 on 11855; from 1245 to 1630 on 
15440 and on 15300 from 1400; from 2330 to 0600 to 
South and South East Asia, Far East and Australasia 
on 9715 (from 0001 to 0100), 11855 (to 0001), 15440 
(from 2330 to 2400, 0100 to 0600), 17810 (from 0001) 
and on 21515. 

PAKISTAN 
"Radio Pakistan", Karachi, schedules a World 

Service to the U.K. from 1915 to 2145 on 7085 and 9460 
(1915 to 2145 in Urdu, 2045 to 2100 in Sylheti, 2100 to 
2145 in English). A World Service programme entirely 
in Urdu is directed to the U.K. from 0830 to 1100 on 
15110 and 17665. A newscast read at slow speed is 
directed to West . Europe from 1100 to 1115 on 15110 
and 17665. Note however that the actual frequencies of 
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Radio Pakistan are apt to vary from nominal. 
CHINA 

"Radio Peking", Peking, presents a programme in 
English to Europe from 2030 to 2130 on 6410, 6860, 
7590 and on 11675; from 2130 to 2230 on 6860, 9030 
and on 11675. 

The Chinese Regional Services are of great interest to 
Dxers and the following information may assist in the 
logging of such transmissions. 

Changsha, Hunan Provincial Service, from 0845 to 
1620 and from 2105 to 0520 on Tuesdays and Fridays, 
from 2105 to 1620 (not Tuesdays and Fridays) on 4990 
in Standard Chinese. 

Kunming, Provincial Service No. 1, from 0920 to 
1620 and from 2150 to 0600 (not Tuesdays and Sun- 
days), from 2150 to 1620 (Tuesdays and Sundays) on 
'4760 in Standard Chinese. 

Kunming, Provincial Service No. 2, from 1030 to 
1605 and from 2155 to 0100 on 6937 in Standard 
Chinese and minority languages. 

Kweiyang Provincial Service, from 0950 to 1605, 2115 
to 0005 and from 0150 to 0620 on 3260 and on 7275 in 
Standard Chinese and Kweichow dialect. 

NORTH VIETNAM 
Also of interest to Dxers are the following regional 

services - 
Viet Bac, from 1130 to 1400 and from 2330 to 0200 on 

3990, 6810 and on 7237. 
Tay Bac, from 0930 to 1145, from 1200 to 1430 and 

from 0156 to 0400 on 4770, 6333 and on 9645. Note 
that all the regional service frequencies are subject to 
slight variations. 

SOUTH VIETNAM 
Saigon Radio now radiates from 0400 to 1700 and 

from 2200 to 0300 on 4875, 6165, 7175, 7245, 9620 and 
on 9755. 

CLANDESTINE 
"Radio Pathet Lao" now has two networks. The first, 

in Laotion, operates from 0900 to 1500 on 4250, 6200 
and on 7310; from 2230 to 0230 on 4250, 6200 and on 
7310; from 0400 to 0600 on 4250, 6200, 7310 and on 
8660. The second network, in local languages (including 
French from 0045 to 0100) is from 1100 to 1415 and 
from 2300 to 0100 on 4600 and on 5100. 

AROUND THE DIAL 
On the higher frequencies our log shows the following 

entries. 

NORWAY 
Oslo at 1403 on 21730 with a programme devoted to 

news of local affairs, Norwegian North Sea oil and 
shipbuilding industries. 

SOUTH AFRICA 
Johannesburg at 1410 on 21535 with pop records 

programme, YL announcer. 

ROUMANIA 
Bucharest at 1942 on 7225, news in English then talk 

about country life in Roumania. 

ITALY 
Rome at 1935 on 7275 with identification, news of 

Italian domestic affairs then Italian/English language 
lesson. 
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CHINA 
Radio Peking at 1920 on the unlisted 6575 with 

programme in French, music and songs in the Chinese 
style. 

ISRAEL 
Jerusalem at 2005 on 9815 with news in English of 

Israeli events and current foreign policy etc. Also 
heard in parallel on 12025. 

For the Dxer, the following recent loggings may be of 
some interest. 

CLANDESTINE 
"Voice of the Free Yemeni South" at 1725 on a 

measured 9962, OM with harangue in Arabic inter- 
spersed with local music. Schedule of this one is from 
1630 to 2000 and the transmission is subject to jamming. 

RHODESIA 
Gwelo at 1905 on 2425, programme of light orchestral 

music, just audible at times. This is the General Service 
with an evening schedule from 1700 to 2200. 

Gwelo at 1820 on 3396, OM in English with a talk 
about composers and their music. 

PAKISTAN 
Radio Pakistan at 1840 on 3329.5 (subject to nightly 

variations), local music, OM with songs, announce- 
ments with identification at 1859. Off suddenly at 1900 
without National Anthem. 

RWANDA 
Radio Rwanda, Kigali, at 1904 on 3330 (audible after 

Pakistan sign -off), OM in vernacular and local music 
heard through to 1024. This is the Home Service which 
has an afternoon/evening schedule from 1330 to 2100. 

CAPE VERDE IS. 
Radio Clube Cabo Verde at 2044 on a measured 

3886 (listed 3883), OM in Portuguese announcing dance 
music records, Schedule 2000 to 2400, power is 5kW 
and the channel is subject to severe commercial QRM. 

CAMEROON 
Radio Buea at 2050 on 3970, typical African native 

music, songs by YL in vernacular. 

INDONESIA 
Jakarta at 2200 on 4804.5, upsetting all previous 

experience by still being audible on odd occasions 
around this time, OM with news after series of chimes. 

BURUNDI 
Radio Cordac at 1918 on 4900, YL with religious talk 

in French, OM with announcements at 1927, off 
suddenly, without National Anthem, at 1932. 

ANGOLA 
Radio Clube do Huambo, at 1843 on 3345, OM with 

talk in Portuguese. Schedule is from 1900 to 2100 and 
the power is 10kW. 

TANZANIA 
Zanzibar at 1848 on 3339, local orchestra with 

Arabic -type music, YL with songs. Announcements in 
Swahili and identification 1900. Schedule is from 1430 
to 2000 and the power is10kW. 
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NEW MULITPLE 
TUNING DIODES 

By J. B. Dance 

Facts and figures on recently introduced varactor diodes having 
a very wide capacitance range. 

VARICAP OR VARACTOR DIODES ARE WIDELY USED FOR 
tuning f.m. receivers, but up to the present time 

the only diodes suitable for tuning a.m. receivers have 
been rather expensive. For a.m. tuning it is necessary 
to have diodes with a capacitance swing of over 10:1, 
a maximum capacitance value of some hundreds of pF, 
a reasonably high Q factor and tight tolerances on the 
capacitance value at all voltages within the working 
range. The last requirement is difficult to meet. 

The development and introduction by Motorola of 
a.m. tuning diodes is especially welcome, since it will 
facilitate the switched and remote tuning of a.m. 
receivers. In the past the f.m. section of f.m.-a.m. tuners 
has been tuned with a variable ganged capacitor, but 
the availability of the new diodes will enable a single 
potentiometer to be used for the varicap tuning of both 
the a.m. and f.m. bands. 

THE MVAM-1 
The MVAM-1 is a variable capacitance a.m. triple 

tuning diode which has recently been released. This 
device has a common cathode and three separate 
anodes in the 4 pin dual -in -line encapsulation shown in 
Fig. 1. Typical variation of capacitance value with 
applied voltage is shown in Fig. 2. The use of ion 
implantation techniques in the manufacturing process 
enables a guarantee to be given that the capacitance 
value of the three diodes in any one package will be 
matched to within ±1.5% throughout the whole of the 
working range (namely 1 volt to 25 volts). 

The capacitance is between 400pF and 560pF at a 
reverse potential of 1 volt. The minimum capacitance 
swing is 15:1 over the bias range of 1 volt to 25 volts, 
but the typical swing is 26:1. The minimum Q factor is 
150 at 1 volt and 1MHz, with a typical Q value of 575 
increasing with applied voltage to over 1,000 at 4 volts 
and 4,000 at 20 volts. 

The absolute maximum permissable reverse voltage 
(or minimum breakdown voltage) is 28 volts. The maxi- 
mum reverse current is 0.15µA at 25 volts and 25°C, 
so the use of a 470ko series resistor will reduce the 
voltage across the diode by less than 0.1 volt. The 
temperature coefficient of capacitance is typically 435 
parts per million per °C at 1 volt over the range -40°C 
to +85°C. 
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Fig. 4. Illustrating how the three diodes of the MVAM-1 may be coupled to the aerial, r.f. and oscillator tuned 
circuits of an a.m. receiver 

THE MVAM-2 
An even more recent device is the MVAM-2. This is 

a dual a.m. tuning diode in a TO92 encapsulation, the 
central lead being the common cathode. As shown in 
Fig. 3, the capacitance of each diode is somewhat lower 
than in the case of the MVAM-1. The capacitance 
swing has a minimum value of 18 :1 for the range 1 volt 
to 25 volts, the two diodes of each diode being matched 
to within +1.5% throughout the voltage range. 

The MVAM-2 has a capacitance of 330pF ±10% at 
1 volt. The minimum Q factor and the breakdown 
voltage are the same as for the MVAM-1. Both the 
MVAM-1 and the MVAM-2 are available from Ambit 
International, 37 High Street, Brentwood, Essex, CM14 
4RH. 

RECEIVER CIRCUIT 
The MVAM-1 may be used in the basic type of aerial, 

r.f. and oscillator circuit shown in Fig. 4. The switch Si 
selects the tuning voltage from that provided by one of 
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the potentiometers. The writer has used a 100kí2 
Beckman `Helipot' for continuous coverage and a 
number of pre-set potentiometers for switched tuning. 
The continuous tuning is provided when switch Si in 
the circuit is set to position 1, and the pre-set tuning is 
given at positions, 2, 3 and 4. The tuning voltage is 
applied through the aerial coil to one of the tuning 
diodes and via R1 and R2 to the other diodes. 

The oscillator voltage swing across the diode in the 
oscillator section should be kept small to prevent 
capacitance modulation of the oscillator frequency. 
Special circuits have been developed for this purpose. 
Work is being carried out on temperature compens- 
ation of circuits tuned by the diodes. 

A Motorola Applications Engineering report has 
shown that the MVAM-r can be used in high quality 
car radio receivers which are smaller and more easily 
manufactured designs, whilst being cost competitive. A 
d.c. to d.c. converter has been employed to generate a 
negative tuning supply voltage from the car supply. In 
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ELECTRONIC SIREN 

By M. Harding 
This circuit employs two multivi- 
brators and a linear integrator to 
produce a tone whose frequency rises 
and falls smoothly in the manner of a 

siren. \\\ 
THE 

CIRCUIT TO BE DESCRIBED IS CAPABLE OF PRODUCING 
a sound very similar to the well-known siren wail of 

an -American police car. As such it is suitable for use in 
any application where a distinctive alarm is required. 
The range of application could vary from that of intru- 
der alarms to novelty circuits and party games. In fact 
the limit is only set by the constructor's ingenuity. 

CIRCUIT DESCRIPTION 
The circuit required is one that will produce a slowly 

rising and falling pitch which, of course, characterises 

the well-known siren sound. Fig. 1 shows the circuit 
configuration. It can be seen that the main sound 
producing circuit is a multivibrator consisting of 
transistors TR4 and TR5. However, it will also be 
noticed that the base bias resistors R8 and R9 are not 
returned to the supply rail but are connected to the 
collector of transistors TR3. This is for a reason that 
will be explained shortly. Transistor TR3 functions as a 
linear integrator and produces a triangular waveform at 
its collector in response to a square wave drive at its 
base bias resistor, R5. 

Not 
used 

a.mommilam 

T 

LS1 

8n 

+9V 

BCIOB 
Lead -outs 

Fig. 1. The circuit of the electronic siren. This produces a tone which continually rises and falls in frequency 
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The square wave drive required by the integrator is 
provided by the multivibrator consisting of transistors 
TRI and TR2. This is a low frequency multivibrator 
and completes one cycle in approximately 4 seconds. 
The waveform at TR3 collector is shown in Fig. 2, and 
it can be seen that the mean potential, with the compo- 
nent values specified, is just over 3 volts. When the 
square wave drive is applied from the low frequency 
multivibrator the collector potential runs smoothly up 
and down between the limits indicated in Fig. 2. 

4 44V 

+31V 

+18V 

Time 

Fig, 2. The waveform produced at the collector of 
TR3 

This voltage is used to frequency modulate the main 
tone producing multivibrator comprising TR4 and TR5, 
and thereby generate the characteristic rising and falling 
pitch of the siren sound. The pitch range produced by 
this circuit arrangement is approximately 660Hz to 
1.2kHz, rising for about 2 seconds and falling for about 
2 seconds. 

The frequency modulated square wave output from 
the collector of TR5 is fed to the base of TR6 which acts 

9V 

as a switching mode output stage. This transistor is 
transformer coupled to an 8S2 speaker using an Eagle 
LT700 miniature output transformer. Only half the 
centre -tapped primary winding is employed. 

Five silicon diodes, D1 to D5, are included in the 
circuit in series with the bases of TR1, TR2, TR4, TR5 
and TR6. These diodes ensure that the maximum 
reverse base voltage rating of 5 volts for the BC108's 
employed is not exceeded, and they do not have any 
other significant effect on circuit operation. The 
reverse base voltage rating would not be exceeded 
during normal operation of TR4 and TR5, but could be 
immediately after switch -on. 

CONSTRUCTION 
The author employed a compact form of construction 

and assembled the components on a small piece of 0.1 
in. pitch plain Veroboard having 29 by 16 holes. The 
layout is shown in Fig. 3. Component lead -outs are 
simply passed through the board and then linked 
together, short pieces of 22 s.w.g. tinned copper wire 
being added where necessary to complete connections. 
Sleeving is passed over any leads where there is a risk of 
short-circuit to other wires. 

It should be noted that the layout is in no way critical 
and that a less cramped form of assembly can be adopt- 
ed, if desired. 

The average current consumption from the 9 volt 
battery was 7mA with an 812 speaker connected. 
Because the output stage is operating in a switching 
mode it is highly efficient and the sound level from a 
small 3 in. speaker is adequate for many applications. 
A 312 speaker may alternatively be used, whereupon the 
current consumption increases to about IOmA and 
there is a consequent increase in the volume of the 
output. 
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Fig. 3. The layout employed by the author. Components are assembled on a piece of plain Veroboard, with wiring under the board being indicated in broken line 
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Resistors 
(All watt 5%) 

RI 10kû 
R2 120kû 
R3 120kû 
R4 10kû 
R5 560kû 
R6 5.6161 
R7 4.7kû 
R8 39kû 
R9 39kû 
R10 4.7kû 
Rl 1 560kû 

Capacitors 
CI 
C2 
C3 
C4 
C5 
C6 

201.IF electrolytic, 10 V. Wkg. 
20µF electrolytic, 10 V. Wkg. 
1µF electrolytic, 10 V. Wkg. 
0.01µF plastic foil 
0.011.1F plastic foil 
81.iF electrolytic, 10 V. Wkg. 

COMPONENTS 

Transformer 
T1 Output transformer type LT700 

(Eagle) 

Semiconductors 
TR1-TR6 BC108 
D l -D5 1N4148 

Loudspeaker 
LS I 8û speaker, 3 in. round 

(see text) 

Miscellaneous 
Plain Veroboard, 0.1 in. pitch 
9 volt battery 
Battery connectors 
Wire, etc. 

This has proved to be a useful circuit for novelty 
applications and for more serious alarm applications. 
When the output is fed into a public address system the 

unit forms a useful `stage effects' arrangement for 
appropriate productions. 

NEW EDUCATIONAL 

AID 
A low-cost analogue computer which can be used in schools 
and colleges for teaching the basic principles of analogue 
and hybrid computation has been developed by Limrose 
Electronics. 

The Analog Tutor which is available in two sizes for 
student use and classroom demonstration respectively, uses 
solid-state electronics throughout. It has six operational 
amplifiers and six potentiometers and has many design 
features in common with large analogue computers. These 
advanced facilities include independent mode control of the 
integrators, single shot and repetitive operation and remote 
control. 

Up to third order differential equations can be solved on a 
single unit and two or more units can be connected together 
for simulating higher order systems. Reaction kinetics, 
feedback control systems and social and economic systems 

such as population growth are but a few examples of 
problems which can be simulated on the Analog Tutor. 

An instruction book dealing with the subject from first 
principles entitled "Introduction to Analogue Computers" 
accompanies the Analog Tutor. Prices from £99. Further 
information can be obtained from Limrose Electronics Ltd., 
8-10 Kingsway, Altrincham, Cheshire, WA14 1PJ. 
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QSL CARDS 
How To Collect Them 

By Steve A. Money 

A varied collection of QSL cards will 
impress both friends and family. Here 
are some notes on how to set about this interesting side -line of short 

wave listening. 

ONE OF THE FASCINATING SIDE ACTIVITIES OF SHORT WAVE 
radio listening is collecting QSL cards. What is a 

QSL card? For the uninitiated a QSL card is a printed 
postcard, or a letter, sent out by a short wave broadcast 
or amateur radio station in reply to a valid reception 
report sent in by a listener. The QSL verifies the report 
and confirms that the listener has received the station in 
question. 

It seems that the practice of confirming radio 
contacts by exchanging QSL cards was originated by 
amateur radio operators. Possession of the'appropriate 
QSL card was at least one way of convincing fellow 
enthusiasts that you really had made contact with some 
rare or exotic DX station. Later the international short 
wave broadcast stations also began to send out QSL 
cards to confirm reports from their listeners. Today 
most of the short wave broadcast stations around the 
world will confirm listener reports by sending either a 
QSL card or letter. 

SIGNAL REPORTS 

To obtain a QSL from a broadcast station you must 
first of all be able to hear the station. Then you need 
to send in a reception report on the transmission you 
heard. Many of the international broadcast stations 
transmit programmes in the English language at some 
time during the day and these should be easiest for 
making a report. 

If possible, listen to the station for half an hour or 
more. If there are other frequencies in use, it may be 
worth -while to check for signals on these alternative 
frequencies as well. Note how strong the signal is and 
whether it is fading or not. Make a note also of any 
interference or noise on the signal. 

In making the signal report you can use one of the 
signal report codes, such as the SINPO code. In this 
code each letter corresponds to one particular aspect of 
the reception conditions and is graded from 1 to 5. 
Firstly, the S stands for carrier Strength and runs from 
AUGUST 1975 

SI (just audible) up to S5 (excellent). The I is for 
Interference from other stations on the same or adjacent 
channels. Here the five steps proceed from I1 (very 
severe interference) up to 15 (nil interference). Noise, 
either from electrical storms or from local electrical 
equipment, is represented by N and the steps are the 
same as with I for Interference. Fading is covered by P, 
for Propagation disturbance, and ranges from P1 
(very severe fading) to P5 (nil disturbance). Finally, the 
Overall reception conditions are assessed and graded 
from 01 (unusable) to 05 (excellent). As an example a 
local medium wave station might rate 55555 and a weak 
signal with bad fading underneath a jamming signal 
would rate 11111. 

Although the SINPO code is a convenient shorthand 
way of indicating the signal conditions it is as well to 
make a full comment on each of the aspects of signal 
reception. For instance you might point out that there 
was some bad interference for a time from an adjacent 
channel station and that at another point in the 
programme the signal faded out almost completely for a 
minute or so. Try to give a word picture of how well or 
how badly the station was being received. If possible, 
attempt to provide a report covering two or three 
periods of reception on different days since this will give 
the station engineers a much better picture of the 
reception conditions. Of course with some of the rarer 
and more difficult to receive stations you may only 
get one chance but it is still worth -while to check again 
on the following day before sending the report, just in 
case the signal is still there. 

PROGRAMME DETAILS 

Don't just send in a bare signal report. In order to be 
able to verify that your report is genuine the station 
staff will need details of the programme you heard in 
order to check them against the entries in the station 
log. It has been known for some unscrupulous listeners 
to simply look up the station frequency and programme 
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Two QSL cards and a pennant 

schedule in `World Radio and TV Handbook' and then 
send in a purely fictitious report in an attempt to receive 
a QSL card. 

What sort of details should be given? First, make a 
note of the general content of the programme such as 
talks, music, news, etc. Try to get details of the names of 
people presenting or appearing in the programme. if 
songs or music are transmitted note the titles of the 
pieces and whether the singers are male, female or a 
group. In the case of a talk or a news type programme 
make a few notes of the general subject matter with 
perhaps details of some of the items, but there is no 
need to go into minute detail. If the station is com- 
mercial it is fairly easy to make a report because the 
commercials are always noted in the station log and if 
they are quoted it is easy to verify the report. 

A tape recorder is a great asset when preparing a 
report. Record the whole of the programme on tape 
whilst you make rough notes of the programme content 
and the times of the various items. By playing back the 
tape a number of times it should be possible to extract 
the details which you have missed whilst listening to the 
original broadcast. This is especially useful in the case of 
weaker stations where reception is difficult and more 
concentration would be required to note details during 
the actual broadcast. 

Remember to give the frequency, or at least the wave- 
band, of the station you are reporting on. Times are 
best quoted in G.M.T. but if local times are mentioned 
during the programme it is worth -while giving these 
as well. 

RETURN POSTAGE 

The larger international broadcasters, such as Voice 
of America and Radio Australia, are pleased to have 
letters and reports from their listeners since this gives a 
useful guide to the popularity of their programmes. 
They usually verify valid reports with a QSL card and 
programme guide. 

Smaller stations, especially those intended for local 
broadcasting, often operate on a lower budget and are 
not particularly interested in overseas reports. However, 
most of them will send a QSL card or letter if the 
report is a useful one and you enclose the return 
postage. 

British stamps are useless for postage from a foreign 
country so don't enclose them for return postage. The 
proper method is to enclose an International Reply 
Coupon which is obtainable at most Post Offices and 

costs 10p. This coupon can be exchanged in the foreign 
country for sufficient postage stamps for a normal 
sea mail letter or card. If you want your reply to come 
by Air Mail then enclose two or three International 
Reply Coupons to cover the higher postage cost. 

Whilst on the subject of postage stamps, it will be of 
interest for stamp collectors to know that some of the 
broadcast stations will, if asked nicely, send along a 
selection of the stamps of their country. Although most 
of the larger stations use franking machines many of the 
smaller ones will put stamps on the card or letter any- 
way. 

ADDRESSES 

Some stations run special programmes for listeners 
during which the address for reports and letters is given. 
In other cases send your report to the Chief Engineer 
of the station. Most of the larger stations are well knbwn 
to the local postal authorities and it is often sufficient 
to write just the name of the station, the town and the 
country. 

Addresses of all broadcasting stations around the 
world are listed in `World Radio and TV Handbook' 
which is published annually. This book is a valuable aid 

Another group of broadcast QSL cards 
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Two further examples of the QSL cards which 
may be obtained by the short wave listener 

to the short wave listener since it gives frequencies and 
operating schedules for all radio and television stations 
around the world as well as much other useful inform- 
ation. It may be obtained from The Modern Book 
Company. 

AMATEUR STATIONS 

In general amateur radio stations are not as interested 
in listener reports as their broadcast counterparts. Many 
of them will however send you their QSL card in return 
for a useful report. Note who the station is in contact 
with and the call signs of any other stations calling him. 
Basically the signal report can be much the same as that 
for a short wave broadcast station except that there are 
no programme details. 

Amateur station addresses are listed in `Amateur 
Radio Call Book' which is published annually by the 
Radio Society of Great Britain, 35 Doughty Street, 
London, W.C.I. Most countries also have QSL bureaux 
run by the national radio club which will handle cards 
for amateurs operating from that country. 

PENNANTS 

Many broadcast stations, especially in South America 
where the practice started, send listeners a pennant as 
well as their QSL card. These pennants come in various 
sizes and types from small paper ones 4 inches long up 
to large screen printed cloth ones more than a foot long. 
Usually they are brightly coloured, triangular in shape 
and carry the station name, call sign and slogan. 

Some stations will send a pennant with the QSL card 
as a matter of course but others will send one only if you 
ask for it. Send in a good comprehensive report and 
mention that you collect pennants and would like to 
add theirs to your collection and you will probably have 
one sent to you. 

In Britain it is possible to receive broadcasts from more 
than 120 different countries and out of these at least a 
hundred broadcast programmes in English at some 
time during the day. Naturally, not all of these stations 
are easy to receive and, in fact, some will require a lot 
of patient listening and a few late nights before you 
finally hear them. It is something of a thrill, though, 
when one night you suddenly hear the elusive station 
you have, perhaps for months, been searching for. So 
now all you have to do is start listening and send out 
those reports and soon you too can have QSL cards 
from around the world arriving in your mail. t 

BOOK REVIEW 
RADIO CONTROL HANDBOOK. By Howard G. McEntee. 326 pages, 215 x 130 mm. 
(82 x 54 in.). Published by Foulsham-Tab Limited. Price £1.90. 

This is an American text with an introductory chapter for English readers, and it deals in con- 
siderable detail with radio control techniques intended mainly for use in model aircraft. The 

approach is largely towards the hobbyist who likes to make up his own mechanisms and electronic 
assemblies, and there are many mechanical and circuit diagrams to illustrate what is required here. 

Amongst the subjects dealt with are sequence control systems, pulse proportional control 
systems, engine speed control, expanding proportional and multi -control systems, servos, re- 
ceivers, transmitters, power supplies, relays, test instruments and component installation. The 

author is clearly an enthusiast in his field and the text is full of practical advice arising from his own 
experiences. The American radio control scene closely matches that over here, and the book will 
be of interest to the British RC devotee. 
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PPREHENSIVELY, DICK FOLLOWED 
Smithy through the doorway. 

He looked around the small room 
they had entered. A worn sofa was 
ranged against one wall together with 
several small chairs. On one of these 
sat a young man engrossed in a copy of 
Penthouse magazine. A large anchor 
was tattooed on each of his wrists. 

Facing Dick was a closed green 
door. Two of the chairs were posi- 
tioned on either side of a small table; 
Smithy settled himself comfortably on 
one of these and Dick perched un- 
comfortably on the edge of the other. 
He glanced sideways and saw, through 
the torn lace curtain of the only 
window in the room, an unkempt 
garden. An emaciated cat prowled 
haphazardly through the weeds. 

CHANGEOVER RELAY 
"Is this all we have to do then, 

Smithy?" Dick whispered to the 
Serviceman. "Just walk in like this?" 

"That's right," confirmed Smithy 
heartily. "I made a phone call yester- 
day to set it all up." 

Dick gazed nervously around the 
room. 

"And what happens next?" he went 
on, glancing uneasily at the green door. 
"Do we sit here and wait?" 

"That's right," grinned Smithy. 
"Everybody takes their turn here. 
You'll be seeing the action soon 
enough." 

Dick heaved a tremendous sigh. 
"Well," he remarked tentatively, "it 

makes a change from the Workshop." 
"True enough," agreed Smithy, 

"although I must admit that the 
Workshop has been rather congenial 
recently so far as I've been concerned." 

"How's that?" 
"For one reason or another," said 

Smithy, "I've found myself knocking 
50 

up gadgets for people. I love dreaming 
up gadgets because it makes such a 
pleasant break from ordinary ser- 
vicing." 

"What sort of gadgets?" 
"Oh, simple little things," replied 

the Serviceman. "For instance, one 
customer wanted me to make a mains 
eliminator for a rather expensive 
transistor radio he's got. The unusual 
bit was that he wanted the supply to 
switch automatically to battery oper- 
ation whenever there was a power cut 
or the mains supply was disconnected." 

"A job like that," remarked Dick, 
hooked as ever by the discussion of any 
electronic matter, "seems to call for a 
relay." 

"You could," conceded Smithy, 
"use a relay. This would have its coil 
connected across the output of the 
mains section of the supply. If it had a 
set of changeover contacts these could 

A.C. 
mains 

As is their custom at 
August, Dick and 
Smithy leave the Work- 
shop this month and 
sally forth into the big 
wide world outside. 
Despite their circum- 
stances, Smithy still 
takes the opportunity to 
expound to his assistant 
on circuits in which 
transistor base -emitter 
junctions have to be 
given particular consid- 

eration. 

-----On-Ott- 

switch the supplied equipment to the 
mains section when the coil was 
energised and to the battery when there 
was no output from the mains supply." 
(Fig. 1.) 

"Well, you couldn't have anything 
much simpler than that," commented 
Dick. "Are there any snags in such a 
design?" 

"There are two minor points which 
might be considered shortcomings," 
stated Smithy. "To start off with, 
people nowadays tend to look on 
relays as being old-fashioned, because 
most of the things they do can be done 
more neatly, and without moving 
parts, by semiconductors. Still, there 
are plenty of modern relays being 
offered for sale these days both for 
industrial and amateur use, so it would. 
seem that the relay is by no means as 
outdated as all that. Also, a relay does 
have a complete switching effect. If a 

Relay 
coil 

Relay 
contacts 

To supplied 
equipment 

Fig. 1. A simple mains -battery power supply. The relay contacts are shown in the de -energised position, and the two switches are ganged to form a double -pole on -off switch. In the absence of a mains supply the relay de -energises and couples the battery to the 
output 
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relay contact set opens a circuit, that 
circuit is well and truly open. When, on, 
the other hand, a semiconductor 
device opens a circuit there is still 
usually a small leakage current flowing, 
even if it's only a small fraction of a 
microamp." 

"Humph," grunted Dick. "It sounds 
as though the disadvantages and 
advantages more or less cancel each 
other out. What's the second short- 
coming of a relay in this power supply 
circuit?" 

"The second snag," said Smithy, "is 
that the voltage fed to the supplied 
equipment can fall to a small value 
before the relay de -energises after the 
cessation of the mains supply, with the 
result that the supply voltage does not 
change instantaneously to the battery. 
Instead, it will fall to a relatively low 
value for a moment until the relay 
releases and the battery takes over. 
This could be a serious disadvantage 
if the supplied equipment has to have a 
continuous supply voltage." 

"Fair enough," said Dick. "Can you 
overcome this, second snag?" 

"Without the relay it can be done 
quite easily," replied Smithy. "All you 
need to do is to couple the battery to 
the rectified mains supply via a silicon 
rectifier. If the rectified mains voltage 
is a little higher than the battery 
voltage the rectifier in series with the 
battery will be reverse biased when the 
mains supply is present. If the mains 
supply is removed, the output voltage 
to the supplied equipment will fall 
slightly until the rectifier starts to 
conduct, whereupon the supply current 
will then be provided by the battery. 
There will be a drop in output voltage 
when changing from mains to battery, 
after which the output will remain 
steady at the voltage provided by the 
battery. There won't be the inter- 
mediate fall to a relatively low voltage 
that occurs with a relay." 

SWITCHING DIODE 
At that instant there came a rattling 

sound from the handle of the green 
door. It turned, and the door swung 
slowly open to reveal a thick -set man 
of about thirty dressed in a jersey and 
jeans. He closed the door behind him, 
stretched luxuriantly then, with a 
slightly swaying walk, left by way of 
the door through which Dick and 
Smithy had entered. Open-mouthed, 
Dick gaped after him. 

The green door opened again and a 
middle-aged woman with greying hair 
and a hard gaze looked out into the 
room. She gave a nod of recognition 
on seeing Smithy, then turned her eyes 
to the young man with the Penthouse 
magazine. She curled her finger and 
beckoned him towards her. Rising, he 
dropped his magazine on the table 
between Dick and Smithy, gave the 
now petrified Dick a knowing wink, 
then passed out of view. The green 
door closed behind him. 

"Ye gods," breathed Dick. "It's a 
bit like a production line, isn't it?" 

"I suppose," agreed Smithy, "it is a 
AUGUST 1975 

bit soulless." 
"I feel," remarked Dick unhappily, 

"as though someone's pouring cold 
water down my spine." 

"There's nothing to be nervous 
about." 

"It's all very well for you," com- 
plained Dick. "Don't forget that this is 
the very first time I've ever been here." 

"There has," stated Smithy philo-_ 
sophically, "to be a first time for 
everything." 

"Tell me," asked Dick, suddenly 
curious, "how long have you been 
coming here?" 

"Oh," replied Smithy thoughtfully, 
"let me see now. I should say I've been 
popping in here off and on over the last 
fifteen years or so." 

"Do you come often?" 
"That," said Smithy, "depends on 

how I feel. If things are going well with 
me there might be quite a spell between 
visits. But whatever happens I make a 
particular point of coming here at least 
once every six months. Dash it all, your 
health can suffer if you don't pay 
attention to these things." 

Dick threw a glance of reluctant 
admiration at the Serviceman. 

"One thing I must say about you, 
Smithy," he remarked with thinly 
veiled respect, "you certainly know 
how to get yourself organised." 

"If," replied Smithy loftily, "I can't 
get myself fixed up nobody else is going 
to do it for me. Now, let's get back to 
that battery rectifier circuit." 

"Rectifier circuit?" 
"I was telling you how you could 

couple a battery into a mains power 
supply by way of a series rectifier." 

"Cripes, I'd forgotten all about 
that " 

"Well, you'd better remember it 
again." 

Smithy pulled the Penthouse maga- 
zine towards him, turned its pages 
until he found one with a fairly large 
clear area, then drew a ball point pen 
from his pocket. He scribbled out a 
circuit on the magazine page. (Fig. 2.) 

"Here's the basic idea of the power 

I 

moins 

-On-Off 

supply," he went on. "The mains part 
of the supply is quite straightforward 
and uses a bridge rectifier feeding into 
a reservoir capacitor. Any other sort of 
rectifier and reservoir capacitor ar- 
rangement will do equally well. The 
only important requirement is that the 
smoothed voltage from the reservoir 
capacitor must be equal to or greater 
than the battery voltage. Since the 
rectifier is a silicon type it will need a 
forward voltage of about 0.6 volt 
across it before it conducts. In con- 
sequence the rectifier is reverse biased 
when the rectified mains voltage is 
present, and the battery is then 
effectively out of circuit. As soon as 
the rectified voltage disappears, the 
voltage across the reservoir capacitor 
drops until it is 0.6 volt lower than the 
battery voltage. The series rectifier 
then conducts and the battery pro- 
vides all the current for the supplied 
equipment. Should the mains come 
back on again the voltage across the 
reservoir capacitor will rise, and the 
rectifier in series with the battery will 
cease to conduct. All the power will 
then be provided once more by the 
mains circuit." 

"That's neat," commented Dick. 
"Just a minute, though! Isn't the 
battery likely to discharge through 'the 
bridge rectifier when there's no mains 
supply?" 

"It can't do that," said Smithy. "If 
you trace the circuit through you'll 
find that the bridge rectifier diodes are 
reverse biased so far as current through 
them from the battery is concerned." 

LEAKAGE CURRENT 
Dick passed a finger along Smithy's 

sketch, tracing the circuit from the 
battery back to the bridge rectifier. 

"Yes, I see what you mean," he 
remarked. "What about leakage cur- 
rent through the rectifier in series with 
the battery when the mains is on?" 

"This current will be very small," 
said Smithy. "Actually, it's advisable 
to keep it as low as possible because 
the leakage current represents a charge 

+ Silicon 

rectifier 

T 
Reservoir 
capacitor 

J 

To supplied 

equipment 

Fig. 2. Another mains -battery supply. On cessation of the mains 
input the voltage across the reservoir capacitor falls to a level which 
allows the silicon rectifier in series with the battery to become 

conductive. The battery then provides the output current 
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current for the battery. It's a little 
difficult to be precise about leakage 
current because all silicon rectifiers 
have very low leakage current figures 
when they are reverse biased. Never- 
theless, a good choice here would 
be the BY100, which has a typical 
reverse current well below 0.11.LA at 
room temperatures. The fact that this 
is a high voltage type doesn't prevent 
its being used in this present circuit. 
It also has a reasonably high forward 
current rating and this will enable it to 
withstand switch -on current surges if 
the circuit is switched on with the 
mains off. Initial switch -on current 
will in any case be provided by the 
battery even if the mains is present 
because it will take a moment or so for 
the voltage across the reservoir capaci- 
tor to reach full value from the bridge 
rectifier. Switch -on current surges will, 
of course, be due to the high value 
electrolytic capacitor which will in 
almost all cases be connected across 
the rails of the supplied equipment." 

"If the leakage current in the series 
silicon rectifier charges the battery," 
asked Dick, "won't there be a slight 
risk that the battery will overcharge, so 
that it could generate internal gases 
and explode?" 

"That is just about possible," 
agreed Smithy, "and the risk has to 
be mentioned when the circuit is dis- 
cussed. In practice, the short stabs of 
current taken from the battery on 
switch -on should cancel out the 
minute leakage currents in the rectifier 

is continually 
switched on with the mains applied it 
might be advisable to disconnect the 
mains occasionally, just to draw a 
little current from the battery." 

Smithy proceeded to sketch out 
another circuit. (Fig. 3.) 

"Hullo," said Dick, "what's this?" 
"It's another mains -battery power 

supply circuit," replied Smithy. "It's 
an extremely simple and effective 
circuit if you don't object to a little 
current being drawn from the battery 
when the mains supply is present. The 
output voltage is approximately the 

A.C. 

mains 

L 

same both for mains and battery 
operation and the battery also gives 
automatic electronic smoothing." 

"This sounds interesting," said Dick. 
"How does it work?" 

"Well," said Smithy, "let's start off 
by saying that we have the mains 
supply available. The mains part of the 
circuit is arranged so that the voltage 
across the reservoir capacitor is at 
least a couple of volts higher than the 
battery voltage. Under these conditions 
the transistor in the circuit functions 
as an emitter follower, and a voltage 
which is 0.6 volt lower than battery 
voltage appears at the output. Nearly 
all the output current is provided by 
the mains part of the circuit, with only 
a small current from the battery 
flowing into the transistor base." 

"How small a current?" 
"Let's say that the transistor has a 

current gain of about 50. This is what 
we could expect in practice because we 
would be using a power transistor 
here. If the supplied equipment con- 
sumes 50mA the current drawn from 
the battery is then only 1mA." 

"That seems reasonable enough," 
said Dick. "What happens when the 
mains supply is cut off?" 

"The collector voltage for the 
transistor disappears," replied Smithy, 
"and the total current consumed by the 
equipment is then drawn from the 
battery through the base -emitter junc- 
tion of the transistor. This now acts as 
a forward biased silicon rectifier, and 
the output voltage is still 0.6 volt lower 
than the battery voltage. The battery 
voltage will drop a little when the full 
current is drawn from it because of its 
own internal resistance. But there will 
be no cessation of output voltage at all 
when the mains is cut off." 

"Where," asked Dick, "does the 
automatic smoothing bit come in?" 

"It's given," explained Smithy, 
"because the battery represents a low 
impedance reference voltage source 
coupled to the base of the transistor. 
Even if there's a ripple across the 
reservoir capacitor, this won't appear 
at the emitter of the transistor. So you 

Silicon 4j!), 

power 
transistor 

Reservoir 
capacitor 

On -Off 

+ 

To supplied 
equipment 

Fig. 3. In this circuit the output voltage is 0.6 volt less than battery voltage both on mains and battery operation 

have a circuit with the advantage of 
extreme simplicity, the only dis- 
advantage being that the battery grad- 
ually runs down, although at a much 
lower rate than would occur if it 
supplied the equipment directly." 

POWER TRANSISTOR 
"That certainly represents a neat 

approach," commented Dick. "Blimey, 
I've just thought about something!" 

"What's that?" . 

"Why in heaven's name are we 
rabbitting on about electronics in a 
place like this?" 

"You," retorted Smithy drily, 
"would be nattering about electronics 
on your death -bed. Or, come to think 
about it, on any other bed." 

Dick's eyes darted nervously to- 
wards the green door. 

"That chap," he said querulously, 
"seems to have been in there quite a 
bit." 

"There's no exact time," explained 
Smithy. "With some people it's quick 
and with others it's slow. Aren't you 
glad you came?" 

"I think so," said Dick dubiously. 
"You certainly 'went to a lot of trouble 
persuading me." 

"That was entirely for your own 
benefit," stated Smithy. "There's no 
reason why you shouldn't enjoy the 
same facilities that I do. Also, I know 
that you'll be in capable and experi- 
enced hands here." 

Dick blenched, then turned hastily to 
the circuit Smithy had drawn in the 
Penthouse magazine. 

"It's the waiting that's hard to 
take," he said. "Let's get back to that 
circuit of yours, even if only to pass 
the time." 

"Fair enough," replied Smithy. 
"Now, this last circuit arrangement is 
the one I employed for the customer I 
was telling you about. I used a small 
heater transformer in the mains part of 
the circuit. This had two 6.3 volt 
windings which I connected in series 
to give 12.6 volts. Since a heater 
transformer secondary has a much 
lower resistance than is given in trans- 
formers specifically intended to supply 
low current transistor equipment I 
also inserted a 1012 surge limiting 
resistor in series with the bridge recti- 
fier. This isn't entirely essential but it 
does reduce reservoir capacitor switch - 
on surge currents. The rectifiers were 
1N4002's. The rest of the circuit is the 
same as the theoretical one. The 
battery is a PP9 and the transistor a 
2N3055." 

As he spoke, Smithy drew a further 
circuit giving the component details he 
had outlined. (Fig. 4.) 

"A 2N3055?" repeated Dick in - 
'credulously. "That's using a whacking 
great sledgehammer to crack a very 
tiny nut, isn't it?" 

"The 2N3055 is considerably under - run," agreed Smithy. "The only 
reason for using it here is because its 
base -emitter junction will stand the. 
high switch -on current surges from the 
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Fig. 4. A practical version of the circuit of Fig. 3. This was employed 
by Smithy in a supply unit for a transistor radio 

battery which pass through it. As I 
said just now, the supplied equipment 
is almost certain to have a high value 
electrolytic across its supply rails, and 
at a first approximation this can be 
looked upon as a dead short at the 
instant of switch -on. At the same time, 
a new PP9 battery has an internal 
resistance of around 6f2 and so 
instantaneous switch -on surge current 
can theoretically be greater than an 
amp. In practice, there'll be an ohm or 
two in the electrolytic in the equip- 
ment but, even so, it's desirable to use 
a transistor which can withstand 
currents of the order of an amp in its 
base -emitter junction. The 2N3055 
will run quite cool and it won't need 
to be mounted on a heat sink." 

"I must say," remarked Dick, "that 
this business of the transistor changing 
over from an emitter follower to a 
forward biased rectifier is quite 
fascinating." 

"It is rather," agreed Smithy. 
"Incidentally, the effect I've just 
described can cause some quite 

(a) (b) 

puzzling fault symptoms in practical 
emitter follower circuits." 

"How do you mean?" 
"Take a look at this circuit arrange- 

ment I'm drawing now," remarked 
Smithy. "It's for a standard emitter 
follower configuration." (Fig. 5 (a).) 

"That seems pretty straightforward 
to me," commented Dick, looking 
critically at Smithy's sketch. "It's the 
sort of thing you bump into quite 
frequently." 

"True," agreed Smithy. "Now,. 
you'll notice that the base of the 
transistor is taken up to the positive 
rail by way of a resistor to which I've 
given a value of 100k0. At the same 
time the emitter load is a second 
resistor having a value of 11(12. If we 
assume that the transistor has a 
current gain of about 100 times, what 
will be the potential at its emitter?" 

"If the current gain is about 100," 
remarked Dick, "then the current - 
flowing in the 100k12 resistor will be 
one -hundredth of the current flowing 
in the l kit resistor." 

"So?" 

Ikn 

(c) 

VCC+ 

Collector 
circuit 
broken 

iöövcc 

Fig. 5 (a). A standard emitter follower circuit 
(b), if the current gain of the transistor is about 100 times, the 

emitter potential is approximately half supply voltage 
(c). The emitter voltage falls to a very low level if the collector 

circuit is interrupted 
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"So," went on Dick his brow 
furrowed, "since the resistance of the 
base resistor is 100 times that of the 
emitter resistor the voltages across 
them will be - let me see now - why, 
the voltages will be equal." 

"And what will be the result of that 
situation?" 

"Well," continued Dick, "the volt- 
age at the emitter will be approximate- 
ly half the supply voltage." (Fig. 5 
(b).) 

"Good," commended Smithy. "Now 
what will happen if, for some reason, 
the collector goes open -circuit?" (Fig. 
5 (c).) 

"Let's think now," said Dick, 
resuming the frown that inevitably 
accompanied cerebral exercise on his 
part. 'If the collector is open -circuit 
the effect will be the same as we had 
with that power supply of yours. The 
base -emitter junction will act like a 
forward biased rectifier and current 
'will simply flow through the 100kû 
resistor, through the base -emitter 
junction and then through the 1kû 
emitter resistor." 

"And the voltage on the emitter?" 
"It will be much lower now. With 

the resistor values you've chosen, it 
will be around one -hundredth part of 
the supply voltage." 

"That's it," confirmed Smithy. "In 
this little exercise we've been ignoring 
the voltage drop across the base and 
emitter and we have in any case been 
dealing with approximate quantities. 
But it does show you one thing." 

"What's that?" 
"In an emitter follower circuit, the 

main thing that holds the emitter 
voltage up is the collector current!" 

COMPOUND AMPLIFIERS 
"That's a new way of looking at it," 

commented Dick. 
His face grew more serious as he 

looked up and surveyed his surround- 
ings. 

"Gosh, Smithy," he said, his earlier 
nervousness returning, "that chap is 
taking ages." 

"Don't get so agitated," said Smithy 
soothingly. "Your turn will come soon 
enough. Let me show you another 
circuit in which a transistor base - 
emitter junction is of importance." 

"Oh, all right, then," said Dick 
reluctantly. "But this hanging around 
is beginning to be quite an ordeal." 

"It will soon be over," comforted 
Smithy, "and then you'll really be 
grateful to me for having brought you 
here. Now, take a look at a circuit 
which is often used when it is required 
that small currents be used to turn on 
heavy current loads." 

Smithy turned the leaves of the 
Penthouse magazine and drew a 
circuit in the margin of a new page. 
(Fig. 6 (a).) 

"This," he continued, "is a very 
common switching circuit, and it 
comprises two silicon transistors. The 
first transistor acts as an emitter 
follower with its emitter connecting to 
the base of the second transistor, 
54 
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Fig. 6 (a). A commonly encountered switching circuit. A small 
control current flowing into the base of the first transistor 
allows the second transistor to turn on a high current load 

(b). Voltages appearing in the circuit when the load is switched 
on 

(c). The voltage across the second transistor cannot be made 
less than the sum of the two voltages shown in (b) 

(d). If the circuit is modified in the manner shown here, it is 
possible to achieve a much lower voltage across the 

second transistor when it is turned on 

which is a common emitter amplifier. 
Both the collectors are connected 
together. When the circuit is used as a 
switch the two transistors are turned 
off when there's no base current flow- 
ing to the first transistor. The two 
transistors are then turned on when a 
base current is fed to the first tran- 
sistor. Due to the combined amplifi- 
cation in the two transistors that base 
current can be quite low." 

"What about power dissipation in 
the two transistors?" 

"That," said Smithy, "is the next 
thing I want to discuss. When the two 
transistors are turned on the second 
transistor passes a high current 
because this is the current which is 
consumed by the load. The current 
passed by the first transistor need only 
be that which is needed at the base of 
the second transistor. The result of all 
this is that in most applications the 
second transistor will be a power type 
whilst the first transistor can be a small 
signal type." 

"If," remarked Dick, "the control- 
ling base current to the first transistor 
is applied and removed quickly, will 
that mean that the two transistors will 
spend nearly all the time either turned 
off or fully turned on, so that the 

overall average dissipation will be 
quite low?" 

"That's the general idea," confirmed 
Smithy. "When the two transistors are 
turned off the dissipation in them is, 
obviously, zero. When the two trans- 
istors are turned on the dissipation will 
be relatively low because of the low 
voltage which appears across them. 
The dissipation in each transistor is, 
of course, the product of its collector 
current and the voltage between its 
collector and emitter." 

"Well," queried Dick, "what's 
wrong with this set-up?" 

"Not a great deal, really," replied 
Smithy, "apart from the fact that it's 
possible to reduce the turned on 
dissipation in the second transistor by 
more than a half just by a slight 
rearrangement of the circuit. Now, a 
fully turned on silicon transistor has 
the voltage drop of about 0.6 volt 
between its base and emitter which 
we've already been talking about. At 
the same time, the voltage between its 
collector and emitter is much lower, 
being about 0.1 to 0.3 volt. For the 
sake of explanation, let's say that it's 
0.2 volt. If we look at these two 
transistors of ours we can say that, 
when they are turned on, the voltage 
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across the collector and emitter of the 
first transistor is 0.2 volt, whilst the 
voltage across the base and emitter of 
the second transistor is 0.6 volt." 

Smithy added the voltages to the 
transistors in his sketch. (Fig. 6 (b).) 

"I think I see what you're driving at 
here," remarked Dick thoughtfully. 
"Does it have to do with the fact that 
the two transistor collectors are con- 
nected together?" 

"It does," confirmed Smithy. "Now, 
the first transistor has to have its 
0.2 volt between collector and emitter 
if it is to pass the requisite base current 
into the second transistor. Since the 
emitter of the first transistor connects 
directly to the base of the second 
transistor the two voltages can be 
added together, whereupon the voltage 
between the collector and emitter of 
the second transistor comes to no less 
than 0.8 volts. No matter how much 
current within reason you put into the 
base of the first transistor, the voltage 
between the collector and emitter of 
the second transistor cannot become 
less than 0.8 volt." (Fig. 6 (c).) 

"0.8 volt, eh?" repeated Dick. "If 
there are a few amps flowing in the 
collector of the second transistor it 
could be dissipating several watts even 
when the transistors are considered to 
be fully turned on." 

"Exactly," agreed Smithy. "Now, 
this dissipation can be considerably 
reduced by disconnecting the collector 
of the first transistor from the collector 
of the second transistor and connecting 
it, instead, to the upper supply rail by 
way of a current limiting resistor." 

Smithy sketched out the new circuit. 
(Fig. 6 (d).) 

This time," he continued, "we have 
quite a different set of circumstances. 
If no bias current is applied to the base 
of the first transistor then both tran- 
sistors are turned off, just as before. If a 
bias current of sufficiently high value is 
applied to the base of the first tran- 
sistor, both transistors turn on. In this 
case, though, the second transistor is 
able to turn fully on, with the result 
that the voltage between its collector 
and emitter can fall to 0.2 volt, instead 
of to the 0.8 volt given with the 
previous arrangement. So the dis- 
sipation in the output transistor is 
considerably reduced." 

"What value should the limiting 
resistor have?" 

"A value which allows rather more 
than enough base current to flow into 
the second transistor to turn it on," 
responded Smithy. "Hello, something 
seems to be happening." 

EXTRACTION 
And, indeed, something was happen- 

ing. The green door opened and the 
young man who had previously 
entered came out, smiling broadly. 

"Phew," he remarked. "That's a 
relief. I've been meaning to have it 
away for ages." 

The middle-aged woman put her 
head round the door, and looked at the 
trembling and now virtually inartic- 
ulate Dick. 

"Is he the one?" she asked Smithy. 
"That's him," confirmed Smithy. 
"Right," she said, beckoning Dick 

towards the door. 
Dick turned an anguished glance at 

the Serviceman. 
"Go on," urged Smithy. "If you 

don't go now you never will." 
Quaking, Dick rose and tottered 

precariously through the, green door. 
It closed behind him firmly. 

"What," Smithy asked the young 
man, "did you have away?" 

"This tooth," replied the young 
man, opening his mouth and pointing 
to a very evident gap in his top front 
teeth. "It's been giving me gyp for 
weeks and I've only just plucked up 
the courage to come in here today and 
get it pulled out." 

Spying the Penthouse magazine on 
the table alongside Smithy, he picked 
it up and, unaware of the circuit 
diagrams which had been added to its 
pages, walked out happily with it 
tucked under his arm. 

Left to himself, Smithy settled back 
comfortably on his chair in the 
dentist's waiting -room, reflecting that 
it wouldn't be long before he was in 
here again on his own account for his 
next six -monthly check-up. He then 
mused cheerfully on the fact that after 
considerable exhortation he had at last 
overcome Dick's obsessional fear of 
dentists, and had now persuaded him 
to visit Smithy's own dentist for the 
very first examination of his teeth 
since leaving school. 

The `Slide Rule' Receiver Cum Capacitance Meter 
In Part 1 of the 2 -part article describing this equip- 

ment, which appeared in the last May and June issues, 
it was stated that range switch SI is set to medium 
waves when measuring capacitances above 56pF. A 
better method of measuring capacitance consists of 
maintaining the range switch in the central position for 
all three capacitance ranges. Radio 1 is then tuned in 
for test capacitances from zero to 56pF, Radio 3 for 
test capacitances from 56pF to 560pF, and Radio 2 for 
test capacitances from 560pF to 5,000pF. 
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Radio 
Topics 

By Recorder 
ONE WAY OF GIVING A REALLY 

professional appearance to a 
home -built electronic project is to 
assemble the parts on a printed circuit 
board. There is a certain almost 
creative pleasure to be obtained from 
this process, particularly if the design 
of the copper pattern is carried out by 
the constructor himself. 

ETCHING KIT 

These words are prompted as a 
result of examining a new etching kit 
which is now available from Home 
Radio (Components) Ltd. The con- 
tents of the kit are comprehensive, 
consisting of pieces of copper -clad 
board, ferric chloride crystals, an etch 
resist pen, a plastic dish, plastic 
tweezers, a plastic spoon (for measur- 
ing out the ferric chloride crystals), a 
laminate cutter and, most important 
of all, a set of detailed instructions. 

We have rather a personal interest 
in these instructions as they draw 
freely from A. C. Gee's article `Making 
Printed Circuit Boards', which ap- 
peared in Radio & Electronics Con- 
structor for May, 1974. The instruc- 
tions are both helpful and amusing 
and include an account of the lessons 
learned by the compiler in his own 
first steps in making up ferric chloride 
solution. For instance, when he added 
the crystals to the water in a plastic 
dish the resultant heat melted a hole 
in the dish! It is finally recommended 
that the ferric chloride crystals be 
added. slowly to the water in an old 
jam jar which is then thrown away 
afterwards. The crystals should always 
be added to the water and not the 
other way round. If water is poured on 
the crystals they may `spit' and fly 
around; this is a dangerous situation 
since the ferric chloride could then get 
on the skin or, worse, in the eyes. 

The instructions also give very 
useful advice on the actual designing 
and etching of a printed circuit board,: 
and there are a number of tips on the 
most economical use of the copper - 
clad board, of the etch resist pen and, 
also, of the ferric chloride crystals 

themselves. 
Just to show how old I am I can 

still refer to the ancient story in which 
the young lady is allured to her 
admirer's flat so that he can show her 
his etchings. Perhaps, in this all - 
electronic age, successfully completed 
printed circuit boards could provide an 
equally attractive enticement. 

MCM AND ALL THAT 

Much TV time these days is taken 
up by old films, and it is always a 
matter of interest to find out when they 
were released. You can of course 
always tell really old films because 
everyone wears hats and they kiss with 
their mouths closed, but there is a 
more precise method of determining 
the year of issue. 

All films carry a copyright notice in 
the credits which consists of the word 
`Copyright', or a letter C inside a 
circle, followed by the year when the 
film was released. Film producers are 
not at all keen on stating too obviously 
the year of issue of a film because it 
may then appear dated if it appears in 
a cinema some two or more years later. 
In consequence, the copyright year is 
nearly always given in Roman numer- 
als which, the producers fondly hope, 
will not be understood by many of 
their audiences. 

They're right, too. On checking with 
friends and acquaintances I have been 
amazed to find how few are able to 
work out those Roman copyright year 
figures on the films they see. 

Fortunately, it's dead easy. The 
Roman letter for 1000 is M and that 
for 100 is C. So MCM, the first three 
letters to be found with all films, 
stands for 1900. You put a C in front 
of an M to make 1000 minus 100, or 
900, in just the same way as you put 
an I in front of an X on a clock face to 
make 10 minus 1, or 9. So, MCM 
means 1000 (the first M) plus 900 (the 
following C and M), or 1900. 

The Roman numerals after MCM 
are then added to 1900, and all you 
have to remember here is that L 
stands for 50. The remaining charac- 

ters are X, V and I, which are familiar 
from the clock face. MCML is 1950, 
MCMLI is 1951, MCMLV is 1955 and 
MCM LVIIis 1957. 

MCM XL is, wait for it, 1940. The 
X in front of the L gives 50 minus 10, 
or 40. MCMXLII is 1942 and 
MCMXLVI is 1946. For the 1930's 
you have MCMXXX followed, for 
years above 1930, by the final year 
figure. Thus, MCMXXXIV is 1934. 

Coming up to more recent times, 
MCMLX is 1960 and MCM LXX is 
1970. And our present year of grace? 
MCMLXXV. But you'll have to go to 
the cinema if you want to see a non - 
TV film with that copyright year on 
the screen. 

HIGH CURRENT S.C.R. 

Both of the accompanying photo- 
graphs illustrate items which are now 
available from Jermyn Industries, 
Sevenoaks, Kent. 

The first shows examples of a new 
range of high current silicon controlled 
rectifiers, or thyristors, which are 
manufactured by the American Gen- 
eral - Electric Company. These are, 
rated at 63 amps r.m.s. and are. 
available in twelve different voltage 
grades from 100 to 1,200 volts. The 
range is known as the C147 series and 
is recommended for applications where 
a high surge current rating is required. 
The maximum capability is achieved 
when the thyristor is mounted on a 
Jermyn HP55 heatsink, as is the 
thyristor illustrated. Particularly useful 
for work at U.K. mains voltage is the 

Mounted on a really man- 
sized heatsink, the G.E. 
thyristors shown here are 
rated at 63 amps at voltages 
ranging from 100 to 1,200 

volts 
56 RADIO & ELECTRONICS CONSTRUCTOR 

www.americanradiohistory.com



The Weir Instrumentation power supply type 
5V5A, with 5-181/ circuit board fitted. This 
combination is suitable for powering hybrid 
systems incorporating both t.t.I. and CMOS logic 

thyristor type C147D, which is rated at 
400 volts. 

A power supply capable of powering 
hybrid systems incorporating t.t.l. and 
CMOS logic appears in the second 
photograph. Made by Weir Instru- 
mentation, Ltd., the basic supply type 
5V5A produces an output of 5 volts at 
5 amps. The output is fused and has 
foldback current limiting. If desired an 
optional crowbar over -voltage pro- 
tection circuit may be fitted. 

Alternatively, a second supply offer- 
ing currents up to 250mA at a voltage 
variable from 5 to 18 volts can be 
added. This accessory is the type 
5-18V unit, and it consists of the upper 
circuit board seen in the illustration. 

THE U.S. SCENE 

A 2N3055 costs about 1 dollar by 
mail order, a 709 i.c. costs about 
29 cents, a 741 some 35 cents and a 555 
timer about 99 cents. I've just been 
doing a little window-shopping 
through the advertisement pages of our 
U.S. contemporary Radio -Electronics, 
and these are some of the prices 
currently quoted by American mail 
order suppliers. If we work to two and 
a third dollars to the pound, a dollar 
becomes equal to approximately 44 
pence, and it would appear that the 
American home -constructor can buy 
his transistors and integrated circuits 
rather more cheaply in terms of real 
cash (if such a concept still exists in 
these inflation -cursed times) than we 
can. 

Whereas many of our English mail 
order advertisers list a very large 
number of transistors in their maga- 
zine advertisements the American 
practice is to quote quite a small 
range. The large ranges may of course 
be given in advertisers' catalogues 
which I haven't seen. However, one 
advertiser does quote a long list remin- 
iscent of English advertising style, 
but this is for Japanese transistors in 
the 2SA to 2SD range. Advertisements 
for t.t.l. 74 series i.cç's are much the 
same as in this country, with the full 
range listed. 
AUGUST 1975 

It is always interesting to visualise 
the scene on the other side of the 
Atlantic, but what is even more fascin- 
ating is the international flavour of 
electronics as a hobby. In this country 
both the R.S. Components and Doram 
Electronics catalogues employ the 
pleasant practice of quoting country 
of origin for some of their semi- 
conductors, and one finds oneself 
making a mini -world tour stopping 
here at Singapore and then at Japan, 
W. Germany, Israel, Italy and finally, 
for a few rectifiers in the 1N4000 
series, at no less exotic a place than 
Taiwan. 

The world gets tinier and tinier. You 
can almost feel its surface contracting 
under your feet. 

ELECTRONIC IGNITION 

Quite a lot of argument still con- 
tinues about the usefulness or other- 
wise of electronic ignition for cars. 
One of our contributors, Frank 
Osborn, G2CVO, has just had some 
practical experience with a com- 
mercially made electronic ignition unit 
and his findings may well be of 
interest to readers who are contem- 
plating a similar modification to their 
cars. 

`I suppose a lot of people like my- 
self,' writes G2CVO, 'have thought 
electronic ignition a bit gimmicky. 
However, the recent heavy increase 
in the price of petrol made me turn a 
jaundiced eye on my car which was not 
presenting any startlingly economical 
consumption figures. Understandably 
so, as this is a Hillman Minx of 1969 
vintage with automatic transmission 
and around 70,000 miles on the clock. 
It was also approaching its 6,000 mile 
service, so it could hardly be called in 
fine fettle. 

'On the reasonable assumption that 
with any small improvement I must 
eventually recoup my outlay on fitting 
electronic ignition, I invested in a 
Sparkrite ready made unit at a little 
under £14. It was claimed that in 
addition to better miles per gallon, one 
could expect longer life on points, 

GREENBANK 
ELECTRONICS 

FREE! 
Data and circuit diagram for Digital 
Clock Chip AY -5-1224, Digital Alarm 
Clock Chip MK 50253, also data sheet 
for DL -704E, DL -707E, DL -747E and 
DL -750 LED displays. (A stamped 
addressed envelope with enquiries is a 
great help to us, but is not essential.) 

CLOCK CHIPS (ex. VAT) 
AY -5-1224, 4 digit, 12/24 hr., 50/60 Hz, 
TTL compatible, zero reset, easy display 
interface, 16 pin DIL package: £3.66 
MK 50253, 4/6 digit alarm clock chip, 
50 Hz, 12/24 hr., AM/PM and activity 
indication, 'snooze' feature, intensity 
control, simple time setting, 28 pin 
package, compatible with earlier type 
MK 50250: £5.50 

LED DISPLAYS (ex. VAT) 
DL -704E 0.3" LED 7 Seg. Dis- 

play C. Cathode 
DL -707E 0.3" LED 7 Seg. Dis- 

play C. Anode . 

DL -7500.6" LED 7 Seg. Display 
C. Cathode . . 

DL -747E 0.6" LED 7 Seg. Dis- 
play C. Anode £1.70 

CLOCK KITS (ex. VAT) 
SOK/1 Many parts for 4 x 0.6" 

LED Clock .. .. £14.95 
SOK/2 Many parts for 4 x 0.3" 

L8D Alarm Clock .. .. £13.50 
Adde/AT .. 8% to all above prices. (If 
in doubt, ask for a quotation, or send 
25% VAT and we will refund any excess). 
Post etc. 10p -!- 8% VAT per order. 

GREENBANK ELECTRONICS 
(Dept. C8R), 94 New Chester Road, 
New Ferry, Wirral, Merseyside, 
L62 SAG. Tel:051-645 3391. 

85p 
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£2.45 

GAR EX 
Modulation transformers 
Valve type 747, as specified for 30W Tx 
£2.60 
Transistor type, p/p NKT404 to QQV03-20a 
(or 00V03-10), with driver transformer to 
match -special offer - the two £1.45. 
Audio transformers - driver and output 
(2W) p/p NKT404 to 30 the two 70p 
NKT404 power transistors 

17p each, 4 for 60p 
Mains transformers (multitap primaries) 
250-0-250V 200mA, 6.3V 5A, 5V 2A, 
fully shrouded, (suitable for 30W Tx - 
matching style to mod. transf.) £5.70 
345-0-345V 150mA, 5V 2A £5.45 
6.5-0-6.5V 2.3A, 6.5-0-6.5V 2.9A, 

6.5-0-6.5V 4.2A, 6.5V 2.7A, 
37V 30mA £5.45 

H.T. chokes 5H 80mA,1.8H 125mA £1.10 
Toroidal Inverter Transformer 
Input 12V DC, output 170/380V 
180mA £2.05 
Relays GPO type 2400, 12V coil, 

8A contacts, 4PCO or 2P make 
any 4 for £1.00 

Connection data or circuits supplied with 
transformers. 
Components are ex -equipment, in good 
condition, your satisfaction guaranteed. 

Prices inclusive of UK Post, Packing 
and VAT at 25% 

Mail order only. Sole address: 
GAREX ELECTRONICS 

7 NORVIC ROAD, MARSWORTH, 
TRING, HERTS HP234LS 

Cheddington (STD 0296) 668684 
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plugs, coils and batteries. Also quieter 
running, better acceleration and top 
speed, and complete burning of the 
mixture. 

'This unit retained the use of the 
contact breaker, was extremely easy 
to fit and the operation was carried out 
onda wet and wintry February day. A 
careful log of mileages and types of 
journey has been kept and some very 
interesting figures emerge. 

`Before fitting the electronic unit 
petrol consumption for local shopping 
runs within an 8 mile radius was 
22 m.p.g., whilst on runs on trunk 
roads at 50 m.p.h. it was 30 m.p.g. 
After the unit had been installed the 
consumption for the local shopping 
runs remained at 22 m.p.g., but the 
figure increased to 36.6 m.p.g. for runs 
on trunk roads at 50 m.p.h. Also, on 
trunk roads plus some local runs the 
consumption, at 34 m.p.g., was still a 
significant improvement. 

`After the 6,000 mile service, when 
the clean plug points amazed me, the 
trunk road mileage remained at the 
36 m.p.g. figure but the local mileage 
had improved to 25 m.p.g. It will be 
readily seen that regular servicing also 
plays an important part in enabling 
the electronic device to give of its 
best. Local stop -start motoring is the 
most damaging to engines, creating 
wear from the use of the choke and the 
subsequent rich mixture, together with 
oil sludging in wintry conditions. The. 

man on the trunk road has the best of 
it and the modern high speed engine 
then clearly shows the improvement in 
miles per gallon.' 

HUNTING 

Most engineers who have had experi- 
ence with servo systems have en- 
countered the phenomenon known as 
`hunting'. A servo system is an auto- 
matic control system in which the 
output is intended to follow the input. 
Generally, there is an amplifier 
between the input and the output 
together with a feedback loop from the 
output back to the input. A servo 
system can be employed, for instance, 
in the control of a rotatable outdoor 
aerial. A dial at the receiving or 
transmitting position is set up for a 
particular direction and an outside 
motor then turns the aerial to the 
desired position. 

Continuing with this rotatable aerial 
example, hunting occurs if the system 
allows the outside motor to be a little 
too energetic. Say, for instance, that 
the inside controller is adjusted to 
change the aerial position from due 
west to due north. The outside motor 
turns the aerial to the north position, 
but the inertia in the system causes it 
to go a little beyond north to, say, a 
few degrees to the east. The motor 
stops, the system senses the error and 
the motor reverses to take the aerial 

back to north. Again it passes the due . 

north position and stops a few degrees 
to the west. And thus the system settles 
down to a hunting condition, with the 
aerial motor continually taking the 
aerial a few degrees on either side of 
the desired north setting, first in one 
direction and then in the other. 

This hunting situation appears in 
many facets of life which are quite 
remote from electronic or mechanical 
operation. A classic example is given 
when two people bump into each other 
in a corridor. Each moves sideways in 
the same direction to get past the other, 
and it is not until several moves have 
been made that they decide to move in 
opposite directions and thus get by. 
Hunting is particularly noticeable in 
the governing patterns of democratic 
countries. There is no precise govern- 
ment party policy which can please the 
greatest number of the electorate and 
so the government hunts first to one 
side of centre and then to the other 
side of centre. In the U.K. the govern- 
ment hunts continually between Tory 
and Labour. There is, of course, 
considerable inertia in the electoral 
system because the feedback is made 
via general elections which may bè 
spaced apart by up to some four years 
or so. But the hunting is there for all 
to see. 

If you can accept that you are part 
of an enormous servomechanism then 
I need only add: Happy Hunting! 
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SMALL ADVERTISEMENTS 
Rate: 5p per word. Minimum charge 75p 

Box No. 10p extra. 

Advertisements must be prepaid and all copy must be 
received by the 4th of the month for insertion in the fol- 
lowing month's issue. The Publishers cannot be held 
liable in any way for printing errors or omissions, nor 
can they accept responsibility for the bona fides of 
Advertisers. (Replies to Box Numbers should be 
addressed to: Box No. -, Radio and Electronics Cons- 

tructor, 57 Maida Vale, London, W9 i SN 

UNIQUE VHF KITS, 80-180MHz. Receiver, tuner converter. 
World wide sales. Send £5 or s.a.e. for literature. Johtisons 
Radio (C), Worcester, W R 13QQ. 

LOUD 6V SIRENS. £1.20p, add 15p P. & P. BC108 12p, 
10 for 95p. Grimsby Electronics, 64 Tennyson Road, 
Cleethorpes, Humberside. List No. 10 8p. (Callers to 
Lambert Road, Saturdays only). 

FOR SALE: Polarised relays, suitable for RTTY terminal' 
units. £1.00. Box No. G235. 

SERVICE SHEETS for Radios/TV's etc. 50p and s.a.e. 
Catalogue 20p and s.a.e. Hamilton Radio, 47 Bohemia 
Road, St. Leonards-on-Sea, Sussex. 

WANTED. Early radio books, prior to 1925. Box No. G236. 

BUILD THE MULLARD C.C. TV CAMERA. Complete 
kits now available from Crofton Electronics. Send large 
s.a e. for details to:- 124 Colne Road, Twickenham, 
Middlesex, TW2 6QS. Telephone: 01-898-1569. 

FOR SALE: Regulated power supply. PU189, 0-15V, 0.4 
amps, meter to monitor voltage. £14.40. Touch sensitive 
switch drive TTL or relay, £1.25. T. Edwards, Box No. 
G263. 

BURGLAR/FIRE ALARMS. Emergency lighting. Profes- 
sional and D.I.Y. equipment. Catalogue 25p. Castle 
Alarms, Box W06, Windsor, Berks. 

WANTED for cash or loan, circuit details of "Lema-Kit"' 
oscilloscope also Practical Wireless April 1971 and other 
issues containing "Workshop Oscilloscope". Box No. 
G264. 

TREASURE HUNTERS! Construct highest performance 
electronic metal detector for under £2. Equals models 
costing up to £50. For simple illustrated plans send £1. 
Colin Lucas, 241 Upminster Road South, Rainham, 
Essex. 

VALVES, RADIO, TV, TRANSMITTING. 1930 to 1975. 
2,000 types stocked. Many obsolete. X78-TH41-2P-N78- 
EBLI - EBL31 - ECC31 - EL37 - EN31 - TH4 - MKT4 - 
PENDD4020 - PX4 - X81M - W61 - X101 - X109 - X145 - 
X147 - Z21 - Z319 - 2359 - 6F33 - 61BT - etc. List 20p. We 
wish to purchase , new and boxed valves. Cox Radio 
(Sussex) Ltd., The Parade, East Wittering, Sussex. Tele- 
phone: West Wittering 2023. 

FOR SALE: Wireless World April 1964 - December 1974, 
Television August 1971 - December 1974. 10p each plus 
postage. S.A.E. for enquiries. Box No. G265. 

SHACK CLEARANCE. Diodes (from Ip), transistors 
(from 3p), valves, transformers, resistors, capacitors, 
computer boards, PSU, etc. S.A.E. list. Box No. G266. 

BENTLEY ACOUSTIC CORPORATION LTD. 
All prices inclusive of V.A.T. at 25% 

The Old Police Station, Gloucester Road, LITTLEHAMPTON Sussex. PHONE 6743 
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EL84 .36 

PCL805 .70 
PCL86 .55 

X41 1.00 
X66 1.46 

5Z4G 
6130L2 

53 12AE6 .76 
70 I2AT6 .47 

EAF42 .88 
EAF801 .80 

EL506 1.05 
EM80 .53 

PF1.200 .82 
PL36 .70 

X76M .85 
Z759 5.85 

6AH6 
6AQ5 

70 12AU6 .53 
53 12AV6 .59 

EB91 .23 
EBC4l .88 

EM81 .76 
EM83 .64 

PL8I .53 
PL82 .43 

AC165 .33 
AD140 .47 

6AT6 
6AU6 

53 128A6 .53 
35 128E6 .59 

EBC8I .41 
EBF80 .46 

EM84 .47 
EM87 .82 

PL83 .47 
PL84 .47 

AD149 .64 
AD161 .59 

6AV6 
6BA6 

53 12BH7 .59 
41 12BY7 .85 

EB F83 .50 
EB F89 .38 

EY51 .50 
EY87/6 .39 

PL504 .82 
PL508 1.10 

AD162 .59 
AF114 .33 

68E6 
6BH6 

41 12K5 1.17 
70 19AQ5 .59 

EC92 .53 
ECC33 1.76 

EY88 .47 
EZ40 .59 

PL509 1.70 
PY33/2 .53 

AF115 .20 
AF121 .39 

6816 64 2004 1.17 ECC35 1.11 EZ41 .64 PY81 .41 AF126 .23 
6807A 
6BR7 117 

64 30C15 .82 
30C17 .94 

ECC40 1.17 
ECC8I .40 

EZ80 .33 
EZ81 .34 

PY82 .35 
PY83 .45 

BC107 .16 
BC108 .16 

6BR8 125 
68W6 

30F5 .88 
94 30FLI .78 

ECC82 .39 
ECC83 .39 

GY501 .82 
GZ32 .59 

PY88 .47 
PY500 1.11 

BC109 .16 
BC113 .33 

6BW7 
60Z6 

82 30FL2 .78 
57 30FLI4 .82 

ECC84 .41 
ECC85 .47 

GZ34 .70 
KTW61 

PY800 .47 
PY801 .47 

BC118 .29 
BCZ11 .49 

6C4 
6C6 

47 30L15 .82 
47 30117 .76 

ECC88 .52 
ECC807 

1,76 
KTW62 

PZ30 .50 
QQV03/10 

BF158 .23 
BF159 .33 

6C9 117 
6CL6 

30012 .76 
76 30019 .88 

1.41 
ECF80 .53 

1.76 
KTW63 

2.05 
R19 .70 

BF163 .26 
BFI80 .39 

6CU5 
6E5 I 

88 30PLI 1.00 
17 3001131.11 

ECF82 .53 
ECF86 .88 

1.17 
KT66 2.93 

U25 .70 
U26 .77 

BYI00 .23 
BY126 .20 

6F1 
6F6G 

88 300114 1.29 
59 35L6GT .88 

ECF804 
2.63 

PABC80 
.45 

U191 .59 
U801 .76 

BY127 .23 
0A91 .12 

6F18 
6F23 

64 35W4 .59 
82 35Z4GT.82 

ECH35 1.46 
EC6142 .82 

PC86 .70 
PC88 .70 

UABC80 
.47 

0A95 .12 
0C23 .49 

6F28 
6H6GT 

78 5005 1.00 
29 5005 .70 

ECH81 .39 
ECH83 .52 

PC97 .55 
PC900 .47 

UAF42 .70 
UBC41 .70 

0C24 .49 
0C25 .49 

6J5GT 
636 

53 50L6GT .76 
35 85A2 .70 

ECH84 .52 
ECL80 .47 

PCC84 .35 
PCC85 .52 

UBC81 .60 
UBF80 .47 

0C44 .13 
0C45 .14 

61(70 
61(80 

35 807 1.17 
53 5763 1.76 

ECL82 .50 
ECL83 .82 

PCC88 .70 
PCC89 .60 

UBF89 .47 
UC92 .60 

0C46 .20 
OC70 .16 

6L6GT 
6070 

68 ATP4 .59 
59 AZ31 .70 

ECL86 .47 
EF22 1.76 

PCC I89 .56 
PCF80 .47 

UCC84 .88 
UCC85 .60 

0071 .14 
0072 .14 

6Q7GT 
6007 

59 DAF91 .35 
52 DAF96 .59 

EF40 .88 
EF41 .82 

PCF82 .47 
PCF84 .69 

UCF80 .90 
UCH42 .88 

0074 .29 
0075 .14 

6SJ7 
6V6G 

64 DF9I .35 
20 DF96 .59 

EF80 .29 
EF83 1.17 

PCF86 .56 
PCF200 

UCH81 .47 
UCL82 .45 

0078 .20 
OC78D .20 

6V6GT 
6X4 

53 01(91 .53 
47 DK92 .82 

EF85 .35 
EF86 .53 

1.00 
PCF201 

UCL83 .64 
UF41 .82 

0081 .14 
OC8117/ .14 

6X5GT 
7B6 

53 DK96 .70 
88 DL92 .47 

EF89 .35 
EF9I .43 

1.05 
PCF80I .65 

UF42 .82 
UF80 .41 

0082 .14 
008212/ .14 

7Y4 
9D7 

88 0196 .64 
76 DY87/6 .41 

EF92 .59 
EF98 .94 

PCF802 .65 
PCF8051.10 

UF85 .52 
UF89 .47 

0083 .26 
0084 .31 

10E1 
10E18 

88 DY802 .41 
64 E88CC 1.20 

EF183 .35 
EFI84 .41 

PCF806 .59 
PCH2001.00 

UL41 .70 
UL84 .49 

OC202 .55 
0C205 .55 

All goods are unused and boxed, and subject to the standard 90 -day 
guarantee. Terms of business: Cash or cheque with order only. Despatch 
charges: -Orders below £10, add 25p extra per order Orders over £10 post 
free. Same day despatch. Terms of business available on request. Any parcel 
insured against damage in transit for only 5p extra per parcel. Please enclose 
S.A.E. with any enquiries. Many other types in stock. 

ENGINEERS 

YOURSELF FOR A 

BETTER JOB WITH MORE PAY! 
Do you want promotion, a better job, higher This helpful guide to sum should be read 
pay.? "New Opportunities" shows you how to by every ambitious engineer. 
get them through our low-cost home study Send for this helpful 76 page FREE book 
course. There are no books to buy and you now. No obligation and nobody will call on 
can payers -you -learn. you. It could be the best thing you ever did. 

am al CUT OUT THIS COUPON - - m 
mu CHOOSE A BRAND NEW FUTURE HERE! 

, 
1 

1 

Tick or state subject of interest. Post to the address below. 

B Learn.Yoa. 

Learn 
PRACTICAL 

RADIO AND 
ELECTRONICS 

Electronic 
Engineering 

C peter 
Electronics 

CITY & GUILDS 
Installations and 

Wiring 
CITY & GUILDS 
Electrical 

(with kit) Computer Technicians 
Electrical 

Engineering E 
Programming 

General Radio 
CITY & GUILDS 13 
Telecommunications 

Electrical 
stallations In 
d Wiring J 

and TV 
Engineering Radio Amateurs 

Exam etc. etc. 
Electrical 

Draughtsman - 
hip 

Radio Servicing. 
Maintenance 
and Repairs E 

G.C.E. 58 'O' 
& 'A' LEVELS 

I 

Electrical Transistor Coaching for many 
Mathematics Technology r] major examinations 

To ALDERMASTON COLLEGE, Dept.'ERE 08, READING RG7 4PF 
Also at our London Advisory Office, 4 Fore Street 
Avenue, Moorgate, London, EC2Y 5EJ Tel: 01-628 2721 

NAME (aloes Capitols Please) 

ADDRESS 

ERE 08 

POSTCODE 

Other su bitch 
Accredited b C. A. C. C 

Age 

Member of A.B.C.C 

(Continued on page 60) 
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PLAIN -BACKED 
NEW STYLE 

SELF -BINDERS 
for your other magazines 

(max. format 72" x 9f") 

The "CORDEX" Patent Self -Binding 
Case will keep your copies in mint 
condition. Issues can be inserted or 
removed with the greatest of ease. 
Specially constructed Binding cords are 
made from Super Linen of great strength, 
very hard twisted and twice doubled. 
They are attached to strong RUSTLESS 
Springs under tension, and the method 
adopted ensures PERMANENT RESILI- 
ENCE of the Cords. Any slack that may 
develop is immediately compensated for, 
and the Cords will always remain taut 
and strong. It is impossible to over- 
stretch the springs, as a safety check 
device is fitted to each. 

COLOURS: MAROON OR GREEN 
(If choice not stated, colour available will be sent) 

PRICE 95p P. Et P. 20p 

Available only from:- 

Data Publications Ltd, 
57 Maida Vale London W9 1SN 

SMALL ADVERTISEMENTS 
(Continued from page 59) 

FOR SALE: Heathkit oscilloscope I0-102, plus electronic 
switch ID -101 for double trace display; low capacitance 
and demodulator probes. New and perfect. £165 the lot, 
or v.n.o. Toms, 6 St. Mary Road, London E.17. Tele- 
phone: 01-520-6954 evenings. 

COLLECTORS: Dinky toys in fair condition, of approx. 
1945 vintage. Offers? Box No. G267. 

POSTAL ADVERTISING? This is the Holborn Service. 
Mailing lists, addressing, enclosing, wrapping, facsimile 
letters, automatic typing, copy service, campaign planning. 
design and artwork, printing and stationery. Please ask 
for price list. - The Holborn Direct Mail Company 
Capacity House, 2-6 Rothsay Street, Tower Bridge Road 
London, S.E.1. Telephone: 01-407 1495. 

l'OR SALE: Touch sensitive switch, rain detector; drive 
TTL or relay, £1.25. Regulated power supply PU189 
0-15V 0.4 amps, meter to monitor voltage, £14.40. Kilton 
Electronics. Box No. G268. 

JOIN THE INTERNATIONAL S.W. LEAGUE. Free 
services to members including Q.S.L. Bureau, Amateur 
and Broadcast Translation, Technical and Identification 
Dept. - both Broadcast and Fixed Stations, DX Certifi- 
cates, contests and activities for the SWL and transmitting 
members. Monthly magazine, Monitor, containing articles 
of general interest to Broadcast and Amateur SWLs, 
Transmitter Section and League affairs, etc. League 
supplies such as badges, headed notepaper and envelopes, 
QSL cards, etc., are available at reasonable cost. Send for 
League particulars. Membership including monthly 
magazines, etc., £3.75 per annum. (U.K. and British 
Commonwealth), overseas $10.00 or £4.00. Secretary 
ISWL, 1 Grove Road, Lydney, Glos., GL15 5JE. 

FOR SALE: 1,000 mixed resistors £1.00. 100 mixed 3-5-7W 
resistors £1.00, postage 25p. Switch cleaner 70p, 5 tins 
£2.50. Stereo cassette mechanism (just requires power 
supply and amplifier) £20.00. New 50cc 2 -stroke engine 
£17.50. 100 new records £10.00. Sample free. Box No. 
G269. 

FOR SALE: Selenium solar cells lop. 16 digit 2 memory 
calculator £75.00. 100 unmarked BZY88 50p. 50 unmarked 
2W zeners 75p. 50 unmarked BC107/8/9 50p. Closed 
circuit camera construction manual £2.00. Low -band Pye 
Rangers, tested, £10.00. 8mm zoom cine camera £15.00. 
Box No. G270. 

FOR SALE: Philips GA212 record deck, £50. Pair Wharfe- 
dale Glendale 3, £50. Atlas AD3 5A battery charger, 
£3.75. Marnett Radio, "Roundabouts", Five Ashes, 
Sussex. Telephone: 082-585-372. 

WANTED: `Radio Constructor' General Purpose power 
supply unit, as featured in January 1971. Box No. G271. 

FOR SALE: R1132 Receiver. Frequency range 81.5 to 107. 
With power unit. £15. Sutton, 23 Lambourne Gardens, 
Earley, Reading, Berks. 

FREQUENCY LIST TRANSFERS. We have a limited 
supply Of sheets of Dial Frequency Transfers in black. 
Short Wave frequencies 1.8Mc/s to 32Mc/s and 144Mc/s 
and 146Mc/s: Includes amateur band marker frequencies 
at 100kc/s points and other short wave frequencies from 
2 to 32Mc/s at every 500kc/s points. Each frequency is 
repeated. Two sheets for 5p., five sheets for 10p., postage 
4p. Data Publications Ltd., 57 Maida Vale, London. 
W9 1 SN. 

(Continued on page 61) 
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SMALL ADVERTISEMENTS 
(Continued from page 60) 

WANTED URGENTLY: Circuit diagram of Indicator Unit 
A.M. Ref. No. 110 QB/13 and/or manual of equipment of 
which this unit is part. Unit incorporates 2 x 5FP7, 
2 x 6H6, and 2 x DPCO 24V relays type BA -11755-2. 
Any reasonable payment. Box No. G272. 

FOR SALE: Half price, slightly used valves. QQV03-10 
90p, QQV02-6 £1.25, 6AS6 50p, 5R4GY 50p. Postage 
included. Box No. G273. 

TO CLEAR BOOKSHELVES: Handbook of Satellites and 
Space Vehicles by R. Haviland, £3. Medical Radiation 
Biology by F. Ettinger, £3. Space by Patrick Moore, £2. 
Rocketry and Space Exploration by Haley, £2. Health 
Physics by Rees, £3. Box No. G274. 

ANTIQUE RADIO ENTHUSIASTS. For all your require- 
ments in radio 1920 to 1945, contact Tudor Rees's 
Antique Wireless Service. Our full 1975 catalogue now 
available, price 40p post paid. Tudor Rees, 64 Broad 
Street, Staple Hill, Bristol, BS16 5NL. Telephone: 
0272-565472. 

FOR SALE: Partially completed model patrol launch. 
42 inch overall. Fitted Taplin Twin I/C engine, and steering control for twin rudders. Ideal for R/C. S.A.E. for details 
and offers? Box No. G275. 

EXPERIMENTERS AND CONSTRUCTORS. Hundreds 
of items cheap. S.A.E. for List No. 10. Sample pack send 
25p. Grimsby Electronics, Lambert Road, Grimsby, 
Humberside. 

FOR SALE: Complete Widescreen film outfit. 9.5mm camera 
and projector with widescreen lens, screen, film, etc. 
Would exchange for other photo or radio gear or w.h.y.? 
S.A.E. for details to Box No. G276. 

HARDWARE SUPPLIES. Sheet aluminium, screws, nuts, 
washers, etc. Fascia panels in aluminium, individual 
requirements. Printed circuit boards, one-off or small runs, 
individual and for patterns published in this magazine 
Send 10p for list. Ramar Constructor Services, 29 Shel- 
boume Road, Stratford-upon-Avon, Warwicks. CV37 9JP. 

WANTED: Prism type spectrometer, suitable demonstration 
purposes, school, etc. Must be cheap. Repairable instru- 
ment would be suitable. Box No. G277. 

FIBRE OPTICS, OPTOELECTRONICS. Complete range 
fibre optics, photo -detectors, LED's, lenses, retroreflectors, 
polarisers, ultrasonic transducers. Send 9" x 6" s.a.e. for 
shortform price list: FIBRE OPTIC SUPPLIES, 2 
Loudoun Road Mews, London NW8 ODN. 

FOR SALE: 2m converter, mains operated. 24-26MHz. £8. 
Box No. G278. 

RADIO & ELECTRONICS CONSTRUCTOR. Due to loss 
in warehouse fire, we require copies of the June and July 
1973 issues. Cover price paid, remittance by return. Send 
to Data Publications Ltd., 57 Maida Vale, London W9 
1 SN. 

COMPONENT CLEARANCE: AC128's, new, marked, 5p 
each. 0A81, brand new, 4p. Tested ex TV valves 12p each. 
20 assorted potentiometers 50p. S.A.E. for list. Box 
No. G279. 

(Continued qn page 63) 

RADIO lllll 

MO ELLER 
ELECTRON I C 

MODEL RADIO CONTROL 
Detailing both Theory and Practice, this book, 
by leading authority Paul Newell, has become, 
the standard reference work. A brief historical 
survey leads up to a detailed description of 
proportional systems, with over 100 illustrations, 
including theoretical circuits and p.c. layouts for 
an advanced digital system. 
134 pages. 

ON SALE NOW 
at all leading shops 

or direct from:- 

Price E2.25 

RADIO MODELLER 
BOOKS DIVISION, 
64 Wellington Road, 

Hampton Hill, Middx. 

U.K. Packing 
& Postage 32p 

theory and 
practice of 

MODEL 
RADIO 
CONTROL 

development dl systems 
proportional e.Plened 

motu) system desn 
de pre., examples and 

lull um. detach 

CO 

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. 

Brochure, without obligation to: 

BRITISH NATIONAL RADIO 
& ELECTRONICS SCHOOL, Dept 

P.O.Box 156, Jersey, Channel Islands. 

WAA 

RECR 8/75i 

NAME 

ADDRESS 
(Block caps please) . 
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POWER SUPPLIES FOR ELECTRONIC EQUIPMENT. J. R. Nowicki. Publish- 
ed recently in 2 vols. A full treatment of all power supplies is given. Includes rectifi- 
cation, inverters, transverters, silicon diodes and other electronic devices. With full circuit diagrams and component values. Originally published at £4.50 per volume. Bargain price £4 for the 2 volumes incl. postage. 
THE MOBILE RADIOTELEPHONE EQUIPMENT HANDBOOK. Gives cir- cuits, data and illustrations plus some valuable modification details for COMMER- CIAL RADIOTELEPHONE equipment. Price of this edition including postage £6.25. 
HOW TO MAKE WALKIE-TALKIES FOR LICENSED OPERATION. 40p, p.p. 15p. 

HOW TO MAKE 2M & 4M CONVERTORS FOR AMATEUR USE. Fully com- 
prehensive. Contains circuits layouts. component lists, diagrams and full instruc- 
tional notes. Price 60p. p.p. 15p. 
THE GOVERNMENT SURPLUS WIRELESS EQUIPMENT HANDBOOK. 
Gives circuits, data and illustrations plus valuable information for British/USA re- 
ceivers, transmitters, trans/receivers. £4 including postage. 
DIRECTORY OF GOVERNMENT SURPLUS WIRELESS EQUIPMENT 
DEALERS! Gives details of surplus wireless equipment stores and dealers including 
addresses plus equipment and spares that they are likely to have available. A valuable 
book only 50p. p.p. 15p. 
GETTING THE BEST FROM YOUR COLOUR TV. R. Maude. Essential advice for 
colour TV engineers and owners. Could save you pounds. 50p. p.p. 1 5p. 
THE THEORY OF GUIDED ELECTROMAGNETIC WAVES. The most com- 
prehensive book yet written about waveguides, transmission lines, cavity resonators. 
Over 500 pages. Ideal for anyone interested in Radar and UHF. Published at £11.50. Special offer £4.50 p.p. 50p. 
INTERNATIONAL DICTIONARY OF SEMICONDUCTORS. A 2 -volume elec- 
tronics dictionary published at £16 available at less than half price. In 7 languages it 
proves an invaluable addition to any collection of electronics reference books. Con- 
tained are 1373 pages packed with information. In leather styled f inish. Only £6.50, 
p.p. 50p. 
THE RADIO CONTROL MANUAL. Contains numerous plans, photographs and 
Instructions. A large format hardback book published at £1.25. Bargain price 60p. 
p.p. 20p. 
THE THEORY AND DESIGN OF MAGNETIC AMPLIFIERS. 487 pages. 
Published at £1.75. Bargain price 75p. p.p. 25p. 
WORKED EXAMPLES IN ALTERNATING CURRENT. A must for the student, 
technician and electrical engineer. Contains numerous examples and how they were 
arrived at. Published at £1.25. Bargain price 60p. p.p. 20p. 

THE BARGAIN BOOK GAZETTE. Contains thousands of interesting new and out 
of print books at bargain prices. Subjects include all types of hobbies, collecting. 
1001 interests. Published regularly and sent free on request. 

Dept. R. C. GERALD MYERS (Publisher & Bookseller), 138 Cardigan Rd., 
Headingly, Leeds 6, Yorks. (Callers Welcome). 

SOCKET. SETS 
16.99p+p 35p ;,T;T;T$;T;J;T, (TTTT , r;t rf?_f-T? 

mime --.0 4. 

t5. 

fa 

Construction and repairs 
made easy with this ä" 
sq. drive high quality 
steel socket set. Bright 
chrome plated parts, 

strong metal box with snap catches. 
39 piece (as illus.) with 11 AF,11 MM 811 BA sockets. Reversible 
ratchet, 2 extensions, sliding T -bar, flexible handle, tommy bar. 
17 piece in plastic box with either 11 AF, 11 MM or 11 BA 
sockets, same accessories as 39 piece £4.49 pEtp 35p. (State 
AF, MM or BA when ordering). 

SILHILL PRODUCTS Dept. RECB 
226 Mary Street, Birmingham B12 9RJ. Tel. 021-440 3600 

MORSE r2f,V BY THE RHYTHM METHOD ! 
FACT NOT FICTION. If you start RIGHT you will be reading amateur and commercial Morse within a month. (Normal progress to be expected.) 
Using scientifically prepared 3 -speed records you automatically learn to recognise the code RHYTHM without translating. You can't help it. It's as easy as learning a tune. 18-W.P.M. in 4 weeks guaranteed. For Complete Course 3 Records & Books send £495 including P.P.I. etc. (overseas surface mail £1 extra.) 

For further details of course Ring 01-660 2896 or send large S.A.E. for explanatory booklet to:-S. BENNETT, G3HSC 
(Box 38) 45 GREEN LANE, PURLEY, SURREY 

BUY THIS 
BEST SELLER 

NEW EDITION 
OF 

T.V. FAULT FINDING 
405/625 LINES 

REVISED & ENLARGED 
Edited by J. R. Davies 

132 pages PRICE 90p 

Over 100 illustrations, including 60 
photographs of a television screen 
after the appropriate faults have been 
deliberately introduced. 

Comprehensive Fault Finding Guide 
cross-referenced to methods of fault 
rectification described at greater length 
in the text. 

Price 90p from your bookseller. 
or post this Coupon together 
with remittance for £1.02 
(to include postage) to 

DATA PUBLICATIONS LTD. 
57 Maida Vale, London, W9 1SN 

Please send me the 5th revised edition of TV Fault 
Finding. Data Book No. 5 

1 enclose cheque/crossed postal order for 

NAME 

ADDRESS 

BLOCK LETTERS PLEASE 
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SMALL ADVERTISEMENTS 
(Continued from page 61) 

WANTED: Everyday Electronics Volume 1 Nos. 1-5, 
May 1973. Also Practical Wireless January 1973. Price 
please to:- J. W. Farrar, 11 Constantine Road, North, 
Bitchburn, Crook, Co. Durham. 

WANTED: To purchase sheet music, light classical, musicals, 
etc. Box No. G280. 

WANTED: Decoder Type 6, ex Grundig radiogram KS560. 
Also wanted Tannoy truncated horn speaker. Leeves, 
Kingsnympton, North Devon. 

PERSONAL 

JANE SCOTT FOR GENUINE FRIENDS. Introductions 
to opposite sex with sincerity and thoughtfulness. Details 
free. Stamp to: Jane Scott, 3/Con North St. Quadrant, 
Brighton, Sussex, BN1 3GJ. 

IF YOU HAVE ENJOYED A HOLIDAY on the Norfolk 
Broads, why not help to preserve these beautiful water- 
ways. Join the Broads Society and play your part in deter- 
mining Broadlands future. Further details from: - The 
Hon. Membership Secretary, The Broads Society, 
"Icknield", Hilly Plantation, Thorpe St. Andrew, Nor- 
wich, NOR 85S. 

ARE YOU ADVENTUROUS? If so, you can make exciting 
new friends. Write: S.I.M. Computer Dating, (REC/3), 
109 Queens Road, Reading, Berks. 

SPONSORS required for exciting scientific project. Norwich 
Astronomical Society are building a 30" telescope to be 
housed in a 20' dome of novel design. All labour being 
given by volunteers. Already supported by Industry and 
Commerce in Norfolk. Recreational. Educational. You 
can be involved. Write to: NAS Secretary. The Manse, 
Back Lane, Wymondham, Norfolk. 

YOUNG MAN DISABLED needs work at home. Electronic/ 
wire assembly. Would collect and deliver. Mr. B. Grimes, 
Llainwen, Glanrhyd, Cardigan, Wales, SA43 3PE. 

ESSEX GARDENERS. Buy your Bedding and rock plants, 
shrubs, etc., also cacti from May's Nurseries, 608 Rayleigh 
Road, Hutton, Brentwood, Essex. Callers only. Monday 
to Saturday. 

BARGAIN COMPONENT PARCELS contain some very useful 
bits and pieces. Save yourself £s on these well selected parcels 
2 kilos nett weight E1.80. 

BRAND NEW WIRE -WOUND RESISTORS 1-7 watts, good 
selection, 100 for E1.55. 

ASSORTED CAPACITORS, Silver Mica, Tubular and Disc 
Ceramics, Polystyrene. Tremendously good selection 300 for Et AS. 

SPECIAL OFFER- Metallised Polyester Capacitors by Brie, Mollard, 
etc. Values include -01/160V, .01/250V, -015/160V, .022/160V 
033/160V, .047/160V, 068/160V, 1/160-250V, ß2/160V, etc. This is 

a bargain not to be missed, 100 for E1.95. 

Please note all prices include Postage and V.A.T. 

MAIL ORDER ONLY 
XEROZA RADIO 

1, EAST STREET, 
BISHOPS TAWTON, 

DEVON 

INTERNATIONAL 
SHORT 

WAVE 

LEAGUE 

Membership £3.75 per annum (U.S.A. 
$10.00) including 12 monthly issues of 
Monitor - the League journal. Including 
free use of all Services, QSL Bureau etc. 

THE LARGEST S.W.L. ORGANISATION 

IN THE WORLD 

For full details write to: 
The Secretary, 

I.S.W.L., 
1, GROVE ROAD, LYDNEY, 

GLOS. GL15 5JE. 

1 

1 

I 
1 

ENGINEERS 

YOURSELF FOR A 

BETTER JOB WITH MORE PAY! 
Do you want promotion, a better job, higher This helpful guide to success should be read 

pay? "New Opportunities" shows you how to by every ambitious engineer. 

get them through our low-cost home study Send for this helpful 76 page FREE book 

course. There are no books to buy and you now. No obligation and nobody will call on 

can pay -as -you -leans. you. It could be the best doing you ever did. 

BM BOUT OUT THIS COUPON B! - - 
HE 

ELECTRICAL 
ENGINEERING 
City & Guilds 

Wiring& 
Install. E 

C&G Elec. 
Tech - Prim. 
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ENGINEERING 
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Eng. Pract. E 

CHOOSE A BRAND NEW FUTURE HERE! 
Tick or State Subject of interest. Post to the address below. ' 

Inst. Motorind. 
M.A.A./I.M.I. 
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Exam 
R Electronic Eng. 

D'men & 
Designers 

G.C.E.-511'0' 
'A' 

Man. Gen. 
D'manship 
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Also at our London Advisory Office, 4 Fore Street 
TR 

Avenue, Moorgate, London, EC2Y 5EJ Tel: 01-628 2721 . 
NAME (Block Capitals Please) 
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POSTCODE 

Age 

Member of A.B.C.C. 
Other subjects 
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AUGUST 1975 
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SMALL ADVERTISEMENTS 
Use this form for your small advertisement 

To: The Advertisement Manager, Data Publications Ltd., 57 Maida Vale, London W9 1 SN 
Please insetrt the following advertisement in the issue of RADIO & ELECTRONICS CONSTRUCTOR 

15 words at 5p 
= 75p. 

ALL WORDING 
IN 

BLOCK LETTERS 
PLEASE 

I enclose remittance of being payment at 5p a word. MINIMUM 75p. 
Box Number, if required, 10p extra. 

NAME 
ADDRESS 

Copy to be received four weeks prior to publication. Published on the 1st of every month. 

DATA BOOK SERIES 
DB5 TV FAULT FINDING 

132 pages. Price 90p, P. & P. 12p 
DB6 RADIO AMATEUR OPERATOR'S HANDBOOK 

88 pages. Price 70p, P. & P. 10p 

DB16 RADIO CONTROL FOR MODELS 
Now out of print 

DB17 UNDERSTANDING TELEVISION 
512 pages. Revised edition available September 

DB18 AUDIO AMPLIFIERS 
128 pages. Price 53p, P. & P. 12p 

DB19 SIMPLE SHORT WAVE RECEIVERS 
140 pages. Price 80p, P. & P. 12p 

1 enclose Postal Order/('heque for in payment for 

NAME 

ADDRESS 

(BLOCK LETTERS PLEASE) 

Postal Orders should be crossed and made payable to Data Publications Ltd. 
Overseas customers please pay by International Money Order. 

All publications are obtainable through your local bookseller. 
Data Publications Ltd., 57 Maida Vale, London W9 1SN 

PLEASE MENTION. THIS MAGAZINE WHEN WRITING TO ADVERTISERS 
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SPECIAL 
PRE -PUBLICATION 

OFFER 
Paperback edition 

(Published price £3.35) £2.65 - Save 70p 

Hardback edition 
j+ 

(Published price £6.90) L 5.25 - Save £1.65 

Both prices include P. Er P. 

THIS OFFER ENDS ON THE 30th SEPTEMBER 

The great practical value of inte- 
grated circuits is now fully estab- 
lished in the design of electronic 
circuits and systems. However, it 
has only been in recent times fol- 
lowing the general acceptance of 
the first linear integrated circuits- 
operation amplifiers-that manu- 
facturers have turned their efforts 
to a wider range of linear inte- 
grated circuits. 
This book is concerned with these 
newer circuits now available which 
find their main use in signal 
measurement and processing 
systems. 
A practical approach is emphasised 
throughout and the reader is en- 
couraged to try out the devices for 
himself. 
In this book the applications of 
operational amplifiers as measure - 

LINEAR 
INTEGRATED 

CIRCUIT 
A ' ' ATIONS 

(I; 

GEORGE B. CLAYTON 

Published by Macmillan 

ment amplifiers and the use of 
operational amplifiers in active 
filter circuits are dealt with. Sub- 
sequent chapters are concerned 
with the more recently introduced 
linear integrated circuits, mono- 
lithic integrated circuit modulators, 
four quadrant multipliers, timers, 
waveform generators and phase 
locked loops. 
Numerical exercises are included at 
the end of each chapter. The book 
should prove useful to both the 
practising experimental scientist 
and the undergraduate student in 
scientific or engineering disciplines. 
The practical approach which it 
adopts should serve as a balance 
to the rather intensive theoretical 
treatment given in many under- 
graduate courses in electronic 
engineering. 

To: Data Publications Ltd., 57 Maida Vale, London W9 1 SN 
Please send to me when published in October copy/ies of 

LINEAR INTEGRATED CIRCUIT APPLICATIONS 
Paperback edition 
Hardback edition (Please tick required edition.) 

I enclose Postal Order/Cheque for 
Name: 

Address: 

(Block letters please) 
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