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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 

Ytpays to be protected bya 

Please send me further particulars of 
the Home Unit Insurance. 

Name 

Address 

2019468 
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Before you build a Heathkit 
send away for a free 

bookful of encouragement. 
The new Heathkit catalogue. 
In it you'll find the whole range of Heathkit 

electronic kits. The world's largest range, in fact. 
Every one of which you can build yourself. 

Easily. And quickly. 
And, if you're not convinced, we're sure a quick 

glance through our catalogue will soon encourage 
you to try. 

You'll probably surprise yourself. 
Because, even if you've never used a soldering 

iron in your life, you can build a Heathkit. 
The easy to understand assembly manual and 

Kit Builder's Guide you'll get, see to that. 

Start with something comparatively easy 
perhaps. Like our very popular digital 
alarm clock- the one on the front 
cover of the catalogue. It should only 
take you about three enjoyable evenings. 

After which you may like to try your hand at the 
AR -1214 stereo receiver. Beautifully finished and 

delivering 20 watts music 
power a channel, it's 
ideally suited to forni 
the basis of a 

complete stereo system. 
Or, if you want something to drag you away 

from watching television all night, we have just the 
thing: a television. 

The GR -9900 to be precise. A 12" solid-state 
black and white television designed for mains or 12V 
battery operation. 

. So you can use it in 
the boat or caravan as well 
as at home. 

Yet its so straight- 
forward to build that even 
a first time kit builder 
will probably be switching on 
after only a few short evenings of absorbing work. 

Send us the coupon now and we'll send you your 
free catalogue. Or, if you happen to be in London or 
Gloucester, call in and see us. The London Heathkit 
Centre is in Tottenham Court Road (where else?) at 
number 233. 

The Gloucester showroom is next to our factory 
in Bristol Road. 

At either one you can be sure you'll get a lot of 
encouragement. 

Heath (Gloucester) Limited, Dept REC-974, 
Bristol Road, Gloucester, GL2 6EE. 

. Telephone;Gloucester (0452) 29451. 

r The new Heathkit catalogue. Out now. FREE , 
To: Heath (Gloucester) Limited, Dept REC-974 , Gloucester, GL2 6EE. Please send me my free Heathkit catalogue. 
Name Address 

L Remember easy terms are available with the Heathkit Monthly Budget Plan 
SEI'1 EMBER 1974 

HEATH 

Schlumberger 
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COMPONENTS 
HOBBYIST - AMATEUR - DOMESTIC - SURPLUS - INDUSTRIAL - 

JUST A FEW OF OUR BARGAINS ARE LISTED BELOW - SEND 
STAMPED ADDRESSED ENVELOPE FOR A QUOTE QN OTHER 
REQUIREMENTS. THESE OFFERS APPLY ONLY TO MAIL ORDER 
AND NOT SHOP SALES. 

GOODS SENT AT CUSTOMER'S RISK, UNLESS SUFFICIENT PAYMENT FOR INSURANCE INCLUDED 

VALVE BASES 
Printed circuit B9A - B7G 
Chassis B7 - UX5 - B9G - B7G 
Shrouded chassis B7G - 
B8A - B9A chassis - B12A tube 

4p 
4p 
6p 
6p 

TAG STRIP WRIST COMPASS 
6 way 4p Single 1 p 20p with Needle Lock 

TO3 Mica Washer 2p 
3" Standard Tape - 

Boxed 20p 
GP91-1 Cartridge. 

turnover stylii 75p 
GC10/4B Cold 
Cathode £5.00 
Brand New Boxed 
6K7G 25p 

1i- glass fuses- 250 m/a or 3 amp (box of 12) 
3" tape spools . . 

FX2236 Ferrox Cores . . 

PVC or metal clip on M.E.S. bulb holder 
All metal equipment Phono plug 
Bulgin, 5mm Jack plug and switched socket (pair) 
12 volt solenoid and plunger . . 

250 RPM 50 c/s locked frequency miniature mains motor 
200 OHM coil, 24-" long, hollow centre 
Belling Lee white plastic surface coax outlet Box 
R.S. 12 way standard plug and shell 

12p 
8p 
5p 
5p 
2p 

30p 
40p 
50p 
10p 
30p 
50p 

SWITCHES 
Pole Way Type 

4 2 Sub. Min. Slide 15p 
6 2 Slide 20p 
4 2 Lever Slide 15p 

6 4 1 

4 3 Wafer Rotary 30p each 
3 
2 5 

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 20p 
1 2 Toggle 10p 

COMPUTER AND AUDIO BOARDS 
HOST OF QUALITY, REASONABLE LEAD 
TRANSISTORS, SOME POWER. SILICON, 
GERMANIUM,ZENER DIODES, POT CORES 
HI-STAB RESISTORS,SOME WIREWOUND, 
CONDENSERS, CHOKES, TRIMPOTS, 
ELECTROLYTICS, ETC. 

31b. for 75p -1- 30p post and packing 
71b. for £1.50 ..- 50p post and packing 

SUBMIN VERTICAL SKELETON PRESET 
50, 100, 220, 470, 680 O H M 1, 2.2, 4.7, 
6.8, 10, 15, 22, 47, 68, 100, 220 K OHM. 

ONLY 3p EACH 

KNOBS 
SILVER METAL PUSH ON WITH POINTER, OR 
WHITE PLASTIC, GRUB SCREW, WITH 
POINTER AND SILVER CENTRE 10p EACH. 

ZM1162A INDICATOR TUBE 
0-9 Inline End View. Rectangular Envelope 170V 
2.5M/A £3.60 

RESETTABLE COUNTER 
English Numbering Machines LTD. 

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

RESISTORS 
8 4 2 watt 1 p 

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

SKELETON 
PRESETS 

5K or 500K 4p 
5K wirewound 5p 

500k Dual Concentric 
Potentiometer 40p 

WIREWOUND POTS 
250, 300 OHM, 1K, 4 
watt, 5K, 10 K,11 K, 20K, 
50K, all at 12p each 

Philips transformer, 
safety fused. In 200- 
220-240v. Out 240v 
60ma+6.3v 1a approx 
2" x 24" x 22" £1.50 
5K, 20K, Log Pot 15p 
1 meg Tandem Pot 25p 
2M, 5M, Log Switch- 
ed pot 25p 

THERMISTORS 
VA1034, VA1040, 
VA1055, VA1066, 
VA1077,VA1100 15p 
VA1005,VA1026 25p 

PARMEKO P480 
6000/55, 20 Henry 
12A, potted choke 

£1 

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 

THE RADIO SHACK 
161 ST. JOHNS HILL, BATTERSEA, LONDON S.W.11 
Open 10 a.m. till 7 p.m. Monday to Saturday Phone 01-223 5016 

also most Sundays. 

ELECTROLYTICS MFD/VOLT. Many others 
in stock 
5p. 1/75.2/75, 2.5/64, 
4/60, 5/50, 6/3, 6/25, 
8/6, 8/40, 8/50, 8/150, 
12/50, 15/35, 16/40, 
16/50, 20/12, 25/3, 
25/6, 25/12, 25/25, 
50/10, 50/12, 50/25, 
50/50, 64/10, 100/6, 
100/12, 100/15, 100/ 
18, 100/25, 125/10, 
150/12, 150/25, 200/ 
3, 250/6, 500/6. 
6p. 1/350, 2/350, 
150/40, 250/18, 250/ 

30, 260/12. 330/10 
9p. 400/16, 550/12. 
20p. 8/500, 16/450, 
100/200, 100/250- 
275, 16-32/275, 32- 
32/275,100-100/150, 
100-100/275. 50-50/ 
300: Solid Tantalum, 
8/20,10/20, 12/20. 
50p. 8/800, 2000/50, 
12,000/12, 32-32-50/ 
350. 
£1.100-100-100-150 
-150/320. 

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

15p 
15p 
20p 
20p 

CAPACITORS 
Mixed type PFDS,2p. 1, 3.3, 4.7, 5.6, 10, 12, 15, 
16, 18, 20, 22, 24, 25, 27, 30, 33, 37, 39, 47, 50, 56, 
68, 88, 100, 110, 120, 150, 200, 220, 250, 270, 
300, 330, 470, 500, 600, 680, 800, 1000, 2200, 
3000, 3300, 5000. 
Poly, met., film, paper, etc. MFD/Volt, 3p. 
.001/1250, .005/250, .03/350, .03/12, .03/200 
.033/100, .0068/70, .056/350, .061/035, .069/ 
350075/350, .08/350, .1/350, .1/500, .13/350, 
.25/150. 
4p. 1500, 1800, 2200, 3000, 3300, 6800, 
8200 PFD. .01/350, .013/350, .05/125, .05/250, 
.068/200.25/350. 
5p. .033/100, .1/250,..5/350. 
6p..1/600,.1/1500,.22/250..5/250 
10p. .01/1000, 1/350, 2/150, 2/200, 2/250 
.1 /900, .22/900, 4/16..25/250 AC (600vDC) 
40p. 5/150, 9/275AC, 10/150, 15/150, 40/150. 

TRIMMERS, 15p each 
10OPF Ceramic, 3OPF 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 

CAN CLIPS 
1" or 1Z" or a" 2p 

LABGEAR MAINS DROPPER 
36 ohm 25 watt I- 79 ohm 9 watt 25p 

TUNING CONDENSERS 50PF, 25p 

2 Amp Suppression Choke .. , . 5p 

PAXO LIN E 

3x2+x i'-6" 

220K 3 watt resistors.. 
100 ohm 3 watt resistor 
VALVE RETAINER CLIP, adjustable 

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

2p 
2 for 1 p 

2p 
4p 
2p 

20p 
40p 

3 pin din to open end, 1 ¡yd twin screened 
lead 35p 

Whiteley Stentorian 3 ohm constant impe- 
dance volume control way belowtrade at £1 
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SEMICONDUCTORS 
Full spec marked by Mullard, etc. Many other types in stock 

AC107 .. 15p BC1486/9B .. 9p BF115 .. 
AC127 .. 12p BC157/8/9 . 11p BF167 . . 

AC188 12p BC158A/B .. 13p, BF173 . . 

ACY28 . 18p BC159C .. 13p BF178 . . 

AD149 45p BC178 .. 16p BF179 . 

AD161 /2 30p BC186 . 25p BF180/1 
AF116/7 14p BC187 .. 22p BF182/3 
AF124 .. 24p BC213L .. 11p BF184/5 
AF127 20p BC547 .. 12p BF194/5 
AF139 :. 30p BC558A .. 12p BF196/7 
AF178 .. 30p BCY40 .. 87p BF200.. 
AF180/1 40p BCY70/1/2 .. 12p BF262/3 
AF239 . 37p BD112/3 .. 63p BF336 . . 

ASY27 .. 30p BD116 .. . . 80p BFX29 . . 

ASY73 .. 25;p BD115 .. .. 62p BFX30 . . 

BC107A or B 16p BD131/2 .. 35p BFX84 .. 
BC107/8/9 7p BD135 .. . 36p BFX88 . 

BC108A/B 15p BD203 . . . . £1.41 B FY50/1 /2 
BC109B 10p BD232 . . . . £1.70 BSV64 
BC147/8/9 9p BD234/5 . . 75p BSX21 .. 

.. 20p 

. . 21p 

.. 20p 
. 26p 
. 30p 

.. 25p 

.. 40p 

.. 17p 

.. 12p 

.. 13p 

.. 25p 

.. 23p 

.. 35p 
. 27p 

.. 25p 

.. 22p 
.. 18p 

. . 11p 

. . 50p 
.. 20p 

BRIDGE RECTIFIERS 
Amp Volt RMS Amp Volt RMS i 1,600 BYX10 30p 2 30 LT120 30p 
1 140 OSHO1-200 28p 0.6 6-110 EC433 
1.4 42 BY164 45p Encapsulated with built-in 

Plastic types heat sink 15p 

N4002 
N4003 
N4004 
N4005 
N4006 
N4007 

1 AMP RECTIFIERS 
100 volt . 

200 volt . . 

400 volt . . 

600 volt .. 
800 volt . . 

1,000 volt . 

4p 
4Ip ORP12 44p 
5p BPX40 65p 
6zp BPX42 £2.48 
7p BPY10 £1.50 
8p (VOLTIAC) 

BPY68 £1.60 
HIGH POWER RECTIFIERS 

Amp Volt 
SR100 1.5 100 7p 
SR400 1.5 400 8p 
LT102 2 30 10p PNPN 
BYX38-600 2.5 600 34p ABLE 
BYX38-300 2.5 300 26P BRY39 
BYX38-900 2.5 900 40p 
BYX38-1200 2.5 1,200 52p 
BYX49-600 2.5 600 34p 
BYX49-300 2.5 300 26p 
BYX49-900 2.5 900 40p 
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 45p 
BYX42-600 10 600 65p 
BYX42-900 10 900 80p 
BYX42-1200 10 1,200 95p 

BPY69 £2.60 
BPY77 £2.60 

Diodes 

OPTO ELECTRONICS 

Photo transistor 
BPX29 £1.60 
OCP71 42p 

RED L.E.D. 

2v 50m/A max. 
4z mm diam. 

4 mm diam. 28p 

Amp Volt 
25 900 BTX94-900 
25 1200 BTX94-1200 

BU105/01 . . £1.60 
CA3001 £2.50 
CV7042 (0C41 0C44, 
ASY63) 12p 
GET111 .. 55p 
MA393 .. 50p 
0C35 . . 32p 
TAA570 .. £1.50 
TAD100 
2G302 . . 

2N393 . . 

Amp Volt 
1 240 
1 240 
6.5 300 
6.5 500 
10 700 
15 500 
6.5 500 
6.5 500 
20 600 
15 800 

2N706 . . .. 8p 
2N987 .. .. 45p 
2N1091 .. 24p 
2N1302 .. 15p 
2N2219 16p 
2N2401 (ASY26-27) 25p 
2N2904 .. 17p 
2N2905 

.. £1.41 2N2906 
19p 2N2907 
50p 2N3053 

THYRISTORS 
BTX18-200 
BTX30-200 
BT102-300R 
BT102-500R 
BT106 .. 

BT107 
BT101-500R 
BT109-500R 
BTW92-600RM 
BTX95-800R Pulse Modulated 

21p 
15p 
18p 
15p 

75p 
40p 
68p 
82p 

£1.20 
90p 
83p 
90p 

£3.90 
£18.00 

Centercel . . 

IN916 
IN4148 . 

BA145 
BA182 
0A5/7/10 

OTHER DIODES 
10p BZY88 Up to 15 volt 51-p 

4p 
5p 

17p 
24p 
15p 

5Ib New Mixed 
Components 

£2 plus 40p p Er p 

TRIALS DIAC BR100 20p 

£7.50 
.. £10.20 

CQY11 B WESTINGHOUSE 28TI0 30 

Infra red transmitter £5 AMP 1000 VOLTTHYRISTER 
WITHOUT NUT £5 

PHOTO SILICON CONTROLLED SWITCH 
BPX66 PNPN 10 amp .. . . £1.50 

BYX46-300* 15 300 £2.90 
BYX46-400* 15 400 £3.20 
BYX46-500* 15 500 £3.60 
BYX46-600* 15 600 £3.90 
BYX20-200 25 200 60p 
BYX52-300 40 300 £1.75 
BYX52-1200 40 1,200 £3.00 
*Avalanche type 

RG4-1250 Mercury vapour rectifier 
£8.00 

1" Terryclips chrome finish . . 4p 
Cinch 10 -way terminal block 15p 
Pair of LA2407 Ferrox cores 

with adjuster . . .. 25p 
Chrome Car Radio facia .. 15p 
Rubber Car Radio gasket .. 10p 

DLI Pal Delayline . . .. £1.40 
`Relay socket .. .. 12p 

Take m1rvature 2PC.0 relay 

87G or 89A valve can 2P M3 
0A81 
0A47 

15p 0A200-2 

PROGRAMM- 
UNIJUNCTION 

23p 

F.E.T's 
BFW10 .. .. 55p 
BSV79 .. .. £1.30 
BSV ,0 .. £1.10 

N. Channel 
BSV81 M.O.S.T. .. £1.56 
BFS28 Dual M.O.S.T. 92p 
Plastic, Transistor or Diode 
Holder 1p 
Transistor or Diode Pad 1 p 
Holders or pads 

50p per 100 

PAPER BLOCK CONDENSER 
0.25MFD 800 volt .. 30p 
1MFD 400 volt . . 15p 
2MFD 250 volt .. 20p 
2MFD 1.5 kv .. 50p 
4MFD 250 volt .. 20p 
15MFD 150 volt .. 25p 
METAL CHASSIS SOCKETS 

5p 
6p 
6p 
6p 

Car Aerial .. 
Coax 
5 or 6 pin 240° din 
Speaker din switched 

ZN 414 AM RADIO 
IC £1.10p 

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

T03 HEATSINK 
Europlec HP1 TO3B individual 'curly' 
power transistor type. Ready drilled 20p 

Tested unmarked or marked 
ample lead ex new equipment 

ACY17-20 8p 0C23 20p 
ASZ20 8p 0071/2 6p 
ASZ21 8p 0C200-5 15p 
AUY10 40p 2G240 
BC186 11p 2G302 
BCY30-34 10p 2G401 
BCY70/1/2 8p 2N711 
BF115 10p 2N2926 

0-30, or 0-15, black pvc, 360° 
dial, silver digits, self adhesive, 

41" dia. 

BY127 Hp 
BZY88 series 5p ' 
HG1005 4p 
HG5009 4p 
H G 5079 

` .2tal9 

SMALL ORDERS, ENCLOSE SUITABLE 
STAMPED ADDRESSED ENVELOPE 

LARGPOS ORDERS 
AGE, INSURANCEÇ 

FOR 
ETC., 

ADD SUFFICIENT 

TOTAL GOODS PLUS CARRIAGE. ADD 8%VA.T. 

SEPTEMBER 1974 

8 way Cinch standard 
0.15 pitch edge socket 

20p 
U.E.C.L. 10 way pin 
connector 2B6000 
0A1 P10 .. 20p 
U.E.C.L. 20 way pin 
connector 
2A60000A1P20 30p 
U.E.C.L. 10 way pin 
socket 26606001R10 

20p 
U.E.C.L. 20 way pin 
socketB260800A1R20 

30p 

TAA300 TO -74 1 Watt 
A.F. AMPLIFIER I.C. 
4.5 to 9v £1.62-1 

WIREWOUND 
SLIDER 

150 Ohm, 250 Ohm 5K 
4p each 

HANDLES 
Rigid light blue nylon 
64" with secret fitting 
screws 5p 

Rotor with neon in- 
dicator, as used in 
Seafarer, Pacific, Fair- 
way depth finders 

20p each 

Miniature Axial Lead 
Ferrite Choke formers 

2p 

DEE PLUG 
McMurdo DA15P 15 
way chassis plug 20p 

Fairway 18009 Coax. 
socket .. 5p 

TIE CLIPS 
Nylon self locking 7" 

2p 
BELLING LEE L1354 
TV Aerial diplexer 10p 

4p Germ. diode 2p Philips electronic eng- 12 
gp Csr220 (,ÁC128 4.'vts eee <3, se+<ss 
10p sq.heasm.' ` ,A20, E1004, E7005 

4P 20p £1.00 each 
4p GET872 12p 
4p 100v 1A diode 3p (parts worth more) 

2-50 
6p 

10p 
20p 

5p 
2N598/9 Bp 
2N1091 8p 
2N1302 8p 
2N1907 2-50 CINCH 150 

way edge socket 
ib@ 

11b Mixed nuts, bolts, 
washers etc. 35p 

THE RADIO SHACK 
161 ST. JOHNS HILL,' BATTERSEA, LONDON S.W.1Plrone 

01-223 5016 
Open 1 O a.m till 7 n^' Monalsoday 

mostoSundaysy 
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PRECISION 
POLYCARBONATE CAPACITORS 

ALL HIGH STABILITY- EXTREMELY LOW LEAKAGE 
440V AC (+-10%) 63V Range +-1 
0.1pF (1S"xi") 50p 0.47pF 56p 
0.22pF (1 á".g") 59p 1 .OpF 66p 
0.25pF (1 á"xß") 62p 2.2pF 80p 
0.47pF (1á"x -I") 71p 4.7pF £1.30 
0.5pF (12"x}") 75p 6.8pF £1.64 

+-2% +-5% 
46p 36p 
56p 46p 
65p 55p 

£1.05 85p 
£1.29 £1.09 

0.68pF (2"x}") 80p 10.0pF £2.00 £1.60 £1.40 
1.0pF (2"x}") 91p 15.0pF £2.75 £2.15 £1.90 
2.0pF (2"x1") £1.22 22.0pF f3.50 £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.OpF at 6V/10V or 16V; 33.0pF at 6V or 10V; 47.0pF at 3V or 6V; 
100.OpF at 3V. ALL AT 10p EACH; 10 for 95p; 50 for £4.00. 
TRANSISTORS: 
BC107/8/9 9p BC183/183L 11p 13E194 12p BFY51 20p 
BC114 12p BC184/184L 12p BF196 13p 8FY52 20p 
BC147/8/9 10p BC212/212L 14p 8F197 13p 0071 12p 
BC153/7/8 12p 8C547 12p AF178 30p 2N3055 50p 
BC182/182L 11p BC558A 12p BFY50 20p 2N3702/411p 

1 N914 6p; 8 for 45p; 18 for 90p. 1 N916 8p; 6 for 45p; 14 for 90p. 
IS44 5p; 11 for 59p; 24 for £1.00. IN4148 5p; 6 for 27p; 12 for 48p. 
LOW PRICE ZENER DIODES: 400mW; Tol. +-5 % at5rnA. 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; 
}W at 70°C. E12 series only - from 2.20 to 2.2M0 ALL AT 1p 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); 800 P.I.V. - 
11p (4/42p). BRIDGE RECTIFIERS: 2+ Amp. 200V - 40p; 350V -45p; 
600V - S5p. 
SUBMINIATURE VERTICAL PRESETS - 0.1W only: ALL AT 5p 
each; 500, 1000, 2200, 4700, 680D 1 K, 2.2K, 4.7K, 6.8K, 10K, 15K, 22K, 
47K, 100K, 250K, 680K, 1M, 2.5M, & 5M. 
PLEASE ADD 8% V.A.T. TO ORDERS. PLEASE ADD 10p 
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. C9, The Old School, Edstaston, NR. WEM, Salop. 
Tel: NANTWICH (Cheshire) 63291 (STD 0270) 
(Props: Minicost Trading Ltd.) s _ 

41" x 3" Meter 
30uA, 50uA 
or 100uA 

£3-65 

MULTIMETER Model 200H 
20,000 ohm/volt £7-0O 

MULTIMETER Moder 
C-7081GN Range Doubler 
50,000 ohm/volt High Sensi- 
tivity Meter £14-46 

CARDIOID DYNAMIC 
MICROPHONE Model ÚD- 
130 Frequency response 50- 
15,000 cps. Dual Impedance 

;50K,ß 600 ohms £6-60 

Small DYNAMIC MICRO- 
PHONE as pictured or similar 

with remote on/off switch 

£1-60 
Large S.A.E. for List No. 10. Special Prices for quantity 
quoted on request. Add 10p or P&P on orders under £5. 

M. DZIUBAS 
158 Bradshawgate, Bolton, BL2 IBA, Lancs. 

All above prices include 10% V.A.T. 
All items advertised in previous numbers of this magazine 

still available. 

Comprising 
792 pages 
plus index 

AUGUST 1972 
to JULY 1973 

LATEST 

BOUND VOLUME 

No. 26 

of 

"Radio & Electronics 
Constructor" 

FOR YOUR LIBRARY 

PRICE £2.10 P&P 33p 
BOUND VOLUME No. 24 (August 1970 to July 1971) 
BOUND VOLUME No. 25 (August 1971 to July 1972) 

PRICES £2.00 per Volume P £t P 33p. 

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 
68 RADIO & ELECTRONICS CONSTRUCTOR 
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WILMSLOW AUDIO 
THE Firm for speakers! 

SPEAKERS 
Baker Group 25, 3, 8 or 15 ohm 
Baker Group 35, 3. 8 or 15 ohm 
Baker Group 50/12, 8 or 15 ohm 
Baker Deluxe 12", 8 or 15 ohm 
Baker Major 3, 8 or 15 ohm 
Baker Superb 8 or 15 ohm 
Baker Regent 8 or 15 ohm 
Baker Auditorium 12" 
Celestion PST8 (for Unilex) 
Celestion G121-1 8 or 15 ohm 
Celestion G12M 8 or 15 ohm 
Celestion G15C 8 or 15 ohm 
Celestion G18C 8 or 15 ohm 
Celestion MH1000 8 or 15 ohm 
Coral 61" d/cone roll/surr. 8 ohm 
Coral 61" (larger magnes) 8 ohm 
Coral 8" d/cone, roll/surr. 8 ohm 
EMI 13 x 8, 3, 8 or 15 ohm 
EMI 13 x 8, d/cone 3, 8 or 15 ohm 
EMI 13 x 8 t/tw. 3, 8 or 15 ohm 
EMI 13 x 8 type 350, 8 or 15 ohm 
EMI 13 x 8 20 watt bass 

EMI 5" 98132CP 8 ohm 
EMI 61" 93850 4 or 8 ohm 
EMI 8 x 5, cer, mag. 8 ohm 
EMI 8 x 5, 10 watt, d/c roll/s 8 ohm 
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 
Eagle DT33 dome tweeter 8 ohm 
Eagle FF5 3 way crossover 
Eagle SN75 crossover with tw. control 
Eagle FF28 multicell, 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 25/2 25 watt 12" 
Fane Pop 40 10" 40 watt 
Fane Pop 50 watt 12" 
Fane Pop 55 12" 60 watt 
Fane Pop 60 watt 15" 

£7.15 
£8.50 

£12.50 
£10.75 
£8.50 

£14.50 
£7.75 

£12.50 
£2.55 

£15.00 
£12.00 
£24.00 
£33.00 
£10.95 
£2.50 
£3.15 
£3.25 
£2.25 
£2.50 
£3.75 
£8.25 
£6.60 
£2.50 
£3.00 
£1.65 
£2.50 
£1.92 

.65 

£2.80 
f3.35 
£2.65 
£1.21 
£2.65 
£2.50 
£1.20 
£1.50 
£2.54 
£5.45 
£3.15 
£3.60 
£7.75 
£3.80 
£5.88 
£3.80 
£5.30 
£7.15 
£9.50 
£4.80 
£6.95 
£8.50 

£11.00 
£12.50 
£13.00 

SPEAKERS 
Fane Pop 100 watt 18" 
Fane Crescendo 12A 8 or 15 ohm 
Fane Crescendo 128 8 or 15 ohm 
Fane Crescendo 15, 8 or 15 ohm 
Fane Crescendo 18, 8 or 15 ohm 
Fane 701 twin ribbon horn 
Fane 910 horn 
Fane 920 horn 
Fane 152/12a 15" 15 ohm 
Fane 801T 8" d/cone roll surr. 
Fane 803T 8" d/cone roll surr. 
Fane 805T 8" d/cone roll surr. 
Fane 808T 8" d/cone 
Fane 807T 8" d/cone roll surr. 
Goodmans 8P 8 or 15 ohm 
Goodmans 10P 8 or 15 ohm 
Goodmans 12P 8 or 15 ohm 
Goodmans 12P -D 8 or 15 ohm 
Goodmans 12P -G 8 or 15 ohm 
Goodmans 12AX 100 watt 8 or 15 ohm 
Goodmans 15AX 100 watt 8 or 15 ohm 
Goodmans 15P 8 or 15 ohm 
Goodmans 18P 8 or 15 ohm 
Goodmans Midax 750 £16.00 
Goodmans Axent 100 tweeter & crossover £7.25 
Goodmans Audiom,190, 8 or 15 ohm £12.00 
Goodmans Axiom 401, 8-olat5 ohm £17.25 
Goodmans Twinaxiom 8" 8 or 15 ohm 
Goodmans 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 

£22.50 
£29.00 
£29.00 
£36.00 
£49.95 
£25.25 
£12.75 
£42.50 
L16.00 
£7,00 
£5.25 
£3.50 
£2.75 
£3.85 
£5.00 
£5.30 

£12.95 
£16.75 
£15.75 
£36.50 
£40.25 
£21.00 
£36.00 

£8.25 
£9.00 

£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 41" voice coils and can handle 200 watts 
RMS. 
Kef T27 
Kef T15 
Kef B110 
Kef B200 
Kef B139 
Kef DNS 
Kef DN12 
Kef DN13 

£5.25 
£6.00 
£7.00 
£8.00 

£12.75 
£2.00 
£4.50 
£2.75 

Richard Allan 12" d/cone 3 or 15 ohm £2.75 
Richard Allan CG8T 8" d/c roll surr. 8 ohm £6.35 
STC 4001G super tweeter £6.19 
Wharfedale Super 1ORS/DD 8 ohm £9.80 
21" 64 ohm, 70mm 8 ohm, 70mm 80 ohm .65 
21"75 ohm .50 
7" x 4" 3, 8 or 15 ohm £1.40 
8"x5"3,8or15 ohm £1.50 
10" x 6" 3, 8 or 15 ohm £2.30 

Cassettes 
Agfa Low Noise Cassettes 
AT LESS THAN HALF PRICE! 

AGFA HIGHDYNAMIC SUPER 

AGFA STEREO -CHROM 
CHROMIUM DIOXIDE 

P. & P. 15p per order 

The 
best 
buy 

1 5 10' 
C60 37p £1.80 £3.50 
C90 50p £2.48 E4.95 

C120 63p E3.10 E6.20 
1 5 10 

C60}6 50p E2,40 E4.70 
C904-6 68p E3.35 E6.60 
C120 99p E4.90 £9.90 

1 5 10 
C60 85p E4.20 E8.30 
C90 £1.08 £5.35 £10.60 

SAME DAY DESPATCH 
WILMSLOW AUDIO Dept. RC 
10 Swan Street, Wilmslow, Cheshire 

SK9 1 HF 
Cut-price prerecorded cassettes - send stamp. 

for list 

SPEAKER KITS (Carr. 75p each. L1.53 pair) 
Baker Major Module 3, 8 or 15 ohm each £10.75 
Fane Mode One each £9.90 
Goodmans DIN 20 4 ohm each £9.75 
Helme XLK25 pair £22.00 
Helme XLK30 pair £14.95 
Helme XLK50 pair £39.95 
Kefkit 2 each £23.50 
Kef kit 3 each £34.00 
Peerless 3-15 (3 sp. system) each £15.00 
Richard Allan Twinkit each £8.25 
Richard Allan Triple 8 each £13.00 
Richard Allan Triple each £18.50 
Richard Allan Super Triple each £21.50 
Wharfedale Linton 2 kit pair £19.25 
Wharfedale Glendale 3 kit pair £34.50 
Wharfedale Dovedale 3 kit pair £52.50 

PA/DISCO AMPLIFIERS (Carr. and ins. £1) 
Baker Major 100 watt 
Linear 30/40 
Linear 40/60 
Linear 80/100 
Linear 100 watt slave 
Eagle PRO A120. 120 watts RMS 
Eagle PRO A65. 65 watts RMS 
Eagle PRO A35. 35 watts RMS 
Eagle TPA40 mains/12v mobile 
Eagle HH5 36 watts mobile 12v. 
Eagle TPA20 paging amplifier 
Eagle RA859 Reverb (p. & p. 75p) 
Eagle RA856 Reverb (p. & p. 75p) 

MICROPHONES (p. & p. 50p) 
Shure 515 SB 

Shure 515 SA 
Shure 545 

£49.75 
£30.00' 
£35.00 
£58.95 
£44.00 

C129.00 
£98.50 
£77.00 
f50.00 
£37.50 
£40.00 
£17.50 
£12.50 

£14.95 
£15.75 
£29.95 

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

All items guaranteed new and perfect 

Prompt despatch 

Carriage: 38p per speaker, 20p per tweeter, 
crossover or 23"/70mm speaker, kits 75p each 

(E1.50 pair) 

ALL PRICES QUOTED INCLUDE VAT. 

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 

SEl'l EMBER 1974 

www.americanradiohistory.com



.11107 11.22 .41/101 31 

(1113 0.20 .1149121119 76 

31111 11.22 .11611-0, 0.55 
.11'117K 11.32 11,111 0.27 
-1,112 0.13 11117 11.27 

11115 11.19 HIll, 11.27 

.11310 0.10 11.'117 11.27 

11'127 1/.211 V I Is 0.39 
31129 0.20 II.' 111 11.33 

1C1112 0.10 II.123 0.33 
-1113.1 0.16 (1125 11.31 

.112137 0.16 1117 0.31 
)(1141 0.21) 1,131, 0.33 
.1C11111 0.31 I'17, 0.53 
(F112 0.20 6'171, 11.31 

1C14111 1E20 .11,189 0.35 

.11131 0.17 11191 0.55 

.11151 0.22 111,0 0.35 

.11'111 0.22 14231, 0.41 

.11'1311 0.22 (1,1:11 1E72 
137 0.27 (1.1111 11.72 

11'103 11.22 .161 10 11.28 

.14101 0.22 .191 27 11.33 

.14107 0.22 .17 1 11 0.20 

.1(109 0.27 .191 21) 0.29 

.11101) 0.16 (11.17 11.28 
AC I ;I, 0.22 26433 0.20 

.41'177 0.27 11111 0.28 

.11'179 0.31 15111 0.28 
31179 0.31 (52,7)7) 0.28 
.11 'I 81, 11.22 (F171, 11.28 

.41 I 9146 0.32 11.20 

.1C161 19 11.25 

11181K (1.32 .161-73 11.25 

11187 0.24 .11X-21 0.44 
.11'19711 0.23 (.107 (3.32 
.11199 0.24 11,19 11.12 

.1119811 0.23 1109 1/.12 
C117. 0.28 1113 0.11 

(F216 0.22 II'111 0.17 
.1C3111 C I 11 0.17 
.11-320 0.22 III 10 0.17 

32I 0.22 ( '117 11.20 

.11121 0.18 VIII 0.11 

A1'1117 0.20 11111 0.33 
)11.122 0.21 1' I 21, 0.08 
.11'129 0.39 1111 0.13 
11310, 11.31 1' I 20 0.20 
.1031 0.31 11'132 11.13 

.111-34, 0.23 41134 0.20 
11'133 0.23 '1141 0.13 
((11(11 0.31 11'1311 1E17 

.11340 0.19 41137 0.17 

.11'341 0.20 11139 0.44 
11344 0.39 (1'149 0.33 
.11 9111/ 0.42 11'141 11.33 

.111140 0.33 11142 0.33 

.11/142 11.33 0 143 0.33 
11/143 0.42 (C143 0.30 
3111.19 0.53 (C147 0.11 
.111101 0 :01 (CI -Is (Ell 
.11/1112 0 39 411311 0.13 

BRAND NEW FULLY GUARANTEED DEVICES 
15,, Tv,/ 1p. Vri63 

11110 0.20 41/131 0.33 I 1.151 0.44 11.v1 I 21 0.21 211334 I 1427 232149 0,63 2N30.13 0.53 2341100 11.13 

;1131 0.92 411132 0.66 II 1...,¡ 0,44 M,11.129.15 0.111 211306 
1 0.44 2N 2 I 1i11 0.66 233301 1E10 234061 0.13 

132 141!) 411133 (h72 4, 151 0.28 31.1E31175 1162 111398 0.39 232192 0.39 2333011 0.18 1341611 0.13 

11153 1431 41,131 0.44 11 sl 0.33 31.11'541 4 0 0.55 2,1300 11.311 1311,13 0.39 13331,2 . 0.16 234214 11.19 

11111 1433 1111111 1444 Il III 0101 411'1,11,2 0.46 2(1339 0.22 297121-I 0.39 2333113 0.16 234125 0.19 

0 '137 1420 111137 0.50 II .1S 1E44 1111,104 0.41 2113503 0.18 232217 0.24 133391, 0.16 1341911 0.19 

1C11s 1313 114131 0.55 (1,191 11.13 11111'1/17 1341 21;334 1E20 232119 0.22 2333113, 0.19 2X1157 0.19 

'13,4 0.13 119314 0.01 11191 0.13 11'111 0.39 111341 0.18 132119 0.22 2334912 0.23 13-1209 1319 

10), 0.30 41,1 0.66 41,1110 11.16 11211 0.70 2111471 0.10 23112,, 0.24 2334113 0.23 13.1100 0.19 

411 111 0.35 411151 0.80 11,1117 0.10 11 22 1152 111117111 0.13 231121 0.22 233.194 0.31 134109 0.19 

(11)17 0.1:3 41117.5 0.06 4111,0 (330 l'13 1154 111373 0119 231211 0.22 2334111_ 0.46 1342,11 1410 

411154 0.13 111170 0.66 41,121 £1.05 1C24 0.62 111374 0.19 2323118 11.19 1X11411 0.17 1N 1202 0.19 

1, 1161 11.13 41,177 0.72 41,217 1350 11115 0.42 11.1177 0.33 2313119 0.16 133411 0.17 234193 0.19 
4/ IT:: 11.1:1 11,17/4 0.72 11,1.19 11.66 /11111 1/32 211379 0.18 13231,11 0.16 233410 0.31 131171 0.13 

11371 1130 19179 0.77 0.94 215 0.53 11.1161 0.19 232111 0.27 233417 0.31 13511/1 0.60 

1'171 0.10 41,100 11.77 41201 1461 11 '19 1E55 211302 0.1/4 131411 0.27 233513 1E63 235457 0.35 

)173 0.16 111195 1472 1203 0.01 ,1 14.1 0,46 21,4111 0.33 23104,1 0.52 2:35014 0.74 231112 0.115 

1'171 0.10 111.1 0.72 1,270 0.39 97311 0.35 2/414 0.33 132711 1E23 133013 0.82 235410 0.44 

F17,7 0.24 1)197 (477 97271 0.33 111 I 0.22 111417 0.28 231711 11.23 233010 0.82 2311111 1473 

177 11.21 1,128 0.77 0.08 1.-11 (1.27 2 3390 0.39 1X2711 0.23 233404 0.10 181101 0.55 

Ci 7s 0.21 I '1 0.63 1173 0.39 1 .14 11.17 133681 0.61 1329114 0.19 133702 0.13 1810,23 0.46 

( '179 11.21 11190 1453 427.1 0.30 ,1'414 0.14 23-1114 0.22 23291111 0.23 233703 0.13 2S5112 0.46 

1'109 11.27 19 111 0.94 VW I 1 1460 (TI: 0.11 23-1114.1 0.31 232901 0.23 2337,11 0.14 1,1113 0.61 

Iisi 11.27 1)190 0.94 F320 11.30 1171 0.11 13514 0.46 2319011 1323 2337115 0.13 26301 0.77 

c151 0.11 1,197 1399 11351 1E24 1171 0.10 23.127 0.34 232900 0.17 1337110 0.13 1/411115 0.66 

(F1911. 1411 1/100 0.99 11.33 II '74 0.10 23399 11.46 23191631 0520 2337,17 11.14 1911111, 0.06 

4-193 0.11 14199 11.05 V \ 90 1E24 1171 0.17 231,99 0.50 13211117 0.22 1337111 0.09 16307 0.86 

1931. 0.11 14100 11.03 V \ 97 0.27 0 54) (EIS 23111111 0.14 23191171 0.24 1337164 1.10 291121 0.62 

1111 
C19111 

1313 
0.13 

1/21, 
I /10)1 

11.8/4 

0.26 
1(395 0.24 

0,22 
1F71 
0 t81 

0.28 
0.17 

1311147 

231191 
0.15 232923 
1327 232111-1 

0.16 2337111 0.10 11311 
(416 133711 0.10 21321.4 

0.46 
0.46 

1181) (1.31 I /107 £1.03 0.22 19111 0.17 130140 0,39 13292.1 0.16 2331111 11.31 29323 0.62. 

4197 0.31 11208 £1.05 1,331 11,22 0 S2 (417 13:701) 0.09 232112111F,: 0.14 2331211 0.35 11324 0.77 

2t 0 0.12 11129 11.111 112,111 0.19 (192(1 1317 23711141 0.10 2X111211151 0.12 233821 (3:19 191425 0.77 

, '192 '11,12 VI 15 0.27 11325 0.94 /1'93 1422 137116 1413 232920,19 0.11 233923 0.31 1531(1 0.77 

1011 1E13 1,11 7 11.39 S X I 9 11.17 )1139 (422 13711 0.33 1.31921, It 1 0.11 23,003 0.31 28317 0.77 

12,11. 0.12 1,1 I 9 11.77 11.17 41'III' 0,22 13717 0.39 23291)11111 0.11 233904 0.33 18701 0.46 

1'2131. 1412 VI I ti 0.77 5123 (1.17 1111,1 1428 23711 0.27 233011, 0,77 2N1011,-, 0.31 (1111111 0.44 

C2111. 0.16 (F121 11.10 S V2,1 0.17 ,1170 11.28 23718,1 0.35 1X111111 0.16 233000 0.30 49301 0.30 

1 'L 13 0.20 V123 0.55 S127 11,17 0'171 1E28 237111 0.31 2331133 0.19 1X41159 0.13 

C410 0.39 1'121 0.50 (6 221 1E17 0 21111 1E25 23727 0.31 2331154 0.31 1 3 -19.19 0.11 
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(1.31 
0.28 
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i 0 / 0 34 VI31 (L77 1S V4( 0,31 9 '20.-) 0.39 130211 0.23 .111211 0.09 1 133 0.23 /161 0.08 
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I 1.3 11111 r 
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DTL 930 SERIES 
LOGIC I.C's 
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1'9000 0.45 1E43 14411 

NUMERICAL 
INDICATOR TUBES 

)11'1E3" 151111.1.110'1E,"i1,20,,,,, 

1,011,01,/. 11.50 
31.13 331 1..11.11. 7 1,00,1 

11.117" (6111 liar:lull, £1.90 
C111,0 Sid.. 

.1)11,q III In 01.67 
1114 1111 11,1, 11,5,1112 3 4i). I'LL6, 

00 5. 13 10 11.70 

ALL PRICES 
INCLUDE V.A.T. 

3 111(1613),vosrmr: 3111:1.111E 
REC1-1,AT11125 

1.1,1iu K.11.13,11.1.0 / /' 1.5 .10,66. 
2.17801 53 1E00 :, I.. 91131119 £1.76 
0 37612 121 11:000 114-11121'1 £1.76 

On. 31111201.111111' 111211.1T6 
Price caeli 

111/0/f To 5 oo,. I 24 71,21 1161 

61.111,0 11,111IT 306 30p 30p 
1,1.1114 11001 11 p1.0' 30p 309 311p 

,21.11111 .1.11 p.II, ip 53, 529 50p 
1 la it. and 11,1111, 1/,,,/1.1 9 /1- 111,7 100,- 76. 

70 

1/111, IN 1,K F. SOCK1',TS 
14 III Load 10111.. 
1X1_1X11 

I 1 ''s. '111.11 12703,-. l'11I 1 V ES. 
9111N.11. ,,,,, 1X1711 11111 1613(T. 

TS1,11141.111 t 4p. 1E3.1 14.10 1127 

/ III 001,!r, 0104 um 0.32 
111914 14 pir, typ, 

0.16 0.14 0.12 
0111111 111111 11111. 

11,0, 1117 0.15 0.13 

74 Series T.T.L. I.C's 
11119, 9909011, 101:1111111,-, 

I 11/11 25 1110 h 25 Itit) 
7.9 111 0.18 .17 11.16 7453 0.18 0.17 0.16 74133 01.341 £1.20 £1.10 

70 0.10 .17 0.16 7114 0.18 0.17 0.16 74114 11.98 £1.90 £1.75. 

7191 1418 .17 0.19 74161 (418 11,17 0.16 74133 £1.50 £1.45 £1.35 

71111 0.18 .17 11.16 74711 1432 0.29 0.27 74110 11.50 £1.45 £1.33 

70 11 0.18 37 11.10 7472 11.32 0.29 0.27 74117 -£2.00 £1.90 £1.80 

70 /5 11.18 .17 1116 7473 11.41 0.39 1335 1411111 £2.111 02.00 £1.90 

74161 03.0 1,44 1431 7474 0.41 0.39 03.5 741111 £2.10 02.00 £1.90 

711/7 (439 .34 11.31 747.1 11.50 0.48 0.46 741112 £4.40 £4.15 03.05 

7408 0.211 .19 11.18 7170 1E44 11.43 1442 7411,4 £4.40 £4,15 £3,83 

741/11 0.20 .19 ((JO 709, 0.7.1 0.71 0.64 741114 £2.20 £2.10 £2.00 

74111 0.18 .17 1416 7-111 11.30 £1.25 £1.20 741113 £2.20 £2.10 £2.00 

7411 1420 0.214 71,2 11.96 0.93 9.94 7414111 £3.211 £3.10 £3.00 

7412 1E39 .34 1331 7463 11.20 11.15 £1.05 74174 £2.30 £2.40 £2.30 

74111 0.32 .31 1E30 7121 11.10 01.115 £1.011 74175 £1.73 £1.63 £1.33 

74 I 0 11.48 .44 1442 7415 03.50 13.40 £3.30 741711 £1.93 £1.73 £1.65 

7417 11,45 .44 0,42 74911 0,35 0.34 0,33 74177 £1.85 £1.75 £1.65' 
7420 0.1N 1,17 0.10 7119 £4.011 £3.73 £11.50 711111 £1.511 £1.40 £1.30 

7122 0.55 .53 11.511 711111 0.74 0.71 0.64 74181 £3.00 £4.50 £4.09, 

0.33 753 1150 7491 £1.10 £1.05 £1.00 74111 £2.00 £1.90 £1.75 
742.1 0.5.3 0.50 7491 0.74 11.71 0.64 74164 £3.20 £3.10 03.00 

71211 0.30 .46 11.44 71113 0.74 0.71 1364 741 9, e £2.15 £2.10 £2.00 

7111 0.50 .40 1144 7194 0.85 0.02 0.75 74191 £2.15 02.10 £2.00 

7411 0.33 .33 1150 7493 0.83 0.02 1175 741111 12.15 £2.10 £2.00 

7130 0.19 .17 11.10 74161 0.90 0.93 0.86 741113 £2.11 £2.10 £2.00 

7432 0,30 .46 (1.44 741161 11.30 £1.43 01.40 741114 02.96 £2.86 £2.75 

7433 1133 .73 (3711 741111 £1.117 £1.04 £1.00 74191 £2.00 £1.95 £1.90 

7437 1170 1,69 1105 74103 £1.117 £1.04 £1.00 71191/ 01.05 £1.90 £1.85 

7439 11.711 .014 11.63 74107 0.44 11.42 0.40 741117 £1.93 11,90 £1.85 

74411 0.18 1.17 0,16 7 II 11, 0.00 0.55 0.30 711111 45.00 £4.75 £4.50 

7111 0,74 0.71 11.64 71111 11.30 £1.27 £1.21 74199 £5.00 £4.75 14.50 

7-142 0.74 0.71 11.04 74111 £1.10 11.05 £1.00 
71411 11.20 11.15 11.10 74111, 11.30 £1.40 £1,30 01151,111 /1.51" HE 3113 00 
7444 51.20 11.15 £1.10 71111 0.50 0.49 1145 / (01.51.1 01 111111 

7143 11.01 0193 £11111 71112 01.50 £1.45 £1.40 (411 NT 1 T1' 1121117. F1971,74 

710/ 11.211 11.15 £1.01 74123 £3.011 £2.90 £2.80 /41-7011,54 NIS t 11.31(.1 

7447 05111 01.07 01.03 74141 0345 0.62 0,79 V.11 1.1141.1: 1,1111 

7411 £1.10 £507 01.05 74145 £1.65 £1.55 £1.45 11011' It s 4:1111:8 4 /V 1. N 

74111 0.18 1E17 1E16 711111 £2.90 £2.00 £2.70 141,1112 1,1/1121. PRICE :13p. 

7451 0.18 0.17 0.10 74131 £1.10 £1.115 £1.00 

RADIO & ELECTRONICS CONSTRUCTOR 
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-the lowest prices! 
!IRANI) 3/1113"1EN 
115:091. TRANSISTORS 
Coded and Coaranteed 
Pak No. 
il 5 .2c 34713 

1111(1 
5'71 

42 s 111311 1/1 '75 
re 11121, 
Ti 21:33IT 15741 
'1'3 N 213132T '52 
T11 21134411 I /114 

8 21134.511 1,115 
T3 N 21317s 1.7N 
"110 s 218199 \ 2N13112 
1111 S 21,117 31'117 

. Ali 55p .0111 

ND 120 NIXIE DRIVER 
TRA9s)970R 

(IHN II. 1 107. 2:8 11113 

1211,1,. 
1110 - 

0.19 0.17 11.16 

Graan. 31/.9.1 To.18 
ZTX3/81 31p ..11111. 

GP I((Il TO3 METAL 
CASE GERMANIUM 

I 1'. 10 .11111.s. 

\ :0/-171, 
11.3.1atc I he Ina ¡call,. 
Gcrmaninii/ iNouur rah. 
421ols ill 1 111. 1 II'.III 
10111 all,. 

1111/ 

0.48 1/.44 11.411 

CI' 300TO:I NIE't AI, 
CASE 811.I10N 
\ AT. 11/111'. \ Teo 511V 
1.1'. 15 amps. Ptol 
113 \ 1.II 29 111111T. 

I 3111a. 

11.1. 2N 31155. REV 11 or 
111/5 29, 

5 Pal c 

0.55 0.33 R51 

NEW 8th EDITION 
250 pages 
TRAN>INTOR EQUIVA 
TEN", 111101i A f89111185' 
on.- lulu/2'11ov 11101 Qpli, it. 
It III, for European. 
.31nericaln and .111eillost. 

It f. 
1531 tach. 

46 UNIJUNI"CION 
TitANSISTOIRS 

I na replavenr.ol 9.t. 
TIS 131911.1 RUN 3000 
/Os.. elout 
13 2N211411 

23 IGO -1 

0.30 0.28 0.22 

GENERAL PURPOSE NPN 
911.1C071 svrtcRIND 
TRANS. TO -18 S131. TO 
29706 8. 1191-27/28 95.9. 
(II liaahle cle \ IHI em open 

lit A. 

\ \ \ 111.I.: ill 'NI Sim 
lc. 25291111 105711. \ 
circler ina pleasc. state pre. 

5o 
511 For 1.10 

1110 For 1.92 
31 11 1 8.25 

1000 14.30 

Op 

SIL. G.P. DIODES fp 
II 0,eu 30 0.55 

411111 1 3 Min.) 1110 1.65 
5115,51111 500 5,50 
Full Tn0t.1/ 1.1,00 9.e0 

lt 2400 TO3 NPN 
SILICON HIGH 
VOLTACE 

1001 
1 C .0,10., 

1 11 111 :111(1,11111. 11,, 20 
31108, 

+5 1011 « 

11.53 0.0 0.44 

A1061 182 

31 141 /311'1:1:1131115.3N5 
GI'S 1,1118EST 1.111111 
111p PEI: 11.1111. 

ALL PRICES 

SHOWN 

INCLUDE 

'FESTEI) SE311CONDUCCORS 

QI In 1101 1001,10../. 
1(2 PI 115'80 81101 11.1, 1.1.98'1", /"'/' 
4,1 I 4 15'77 1 ypo 
(4 Ii 3121ollud ors 1/1'44 -13 81 811/ 

IT 5 4 111'75 
1,1 li 5 15'72 trnelsistors 
1/ 7 4 .3(125 ransial ors pi, high gnin 
1(1 4 .91211100.9<lors /nip 

111'51 1y1... ra nsiators 
(III 7 01171 I.vp. ra 181sIor, . 

((I 1 1 2 31127 III Amplementary pairs 

1/12 3 .3E1111 type 11,1112i,1 111.2 

1213 3 .(1,1I7 type transistors 
1,114 3 111'171 lype Iran858ms .. 
Q13 7 2520211 811. 14/85y tranaintins 

mixed eolnur, 
1/111 2 11E'laa/ I Ionnun 111/0 

traisisli 
1/17 5 10/11 2 55.141 & ST.140 .. 
1,115 4 31.311T'5 MAT 11111 & 2T. m.vr 

1/19 3 31.31/1"5 I. 11/1 1 31AT 

1,120 4 t 5'44 Germanium Iran/40m', .1,1" 
Q31 4 .\1'127 11,1 G1,1111111i11111 11,111SiS1111, 

Q22 211 510' t Iit II/35101's 1211 

(223 III 11(1111 11 iocIoN 

1125 15 (N914 Tank, 751'11' 75111. 
1/20 5 0395 Germanium aul.anitt 

Q27 2 103 1100 PI V Silircal rect ilicr 

1,125 2 Silleon pciner re.5 iliers 115E15 
1./211 4 5111,, II', 11111 2:811911, 1 

251)117. 1 25008 
1/311 7 sr leaf. Ira 11sialc.rs 557011 

1811 11 ittf: tpuisa.0..rs' .2N7118. 

Q32 3 pn'/?"Sili/... I/al/9510ra 2 .2N I 131. 

(VILI I SII 11.1111 II (Ill II', IllIl' III?. INI7I I 

151(4 7 Si 111,1111 115111 Il'11I,_,,Il,l', '1292:11111 

31111301a 1'3971 
. 

I/33 3 Silica/11 (imp / 3 2 2N2011.1 & 

1/311 7 2N30411 1.11.15 10101 ie 3110311 -la 101/1 

Q37 /1 2N3053 ripn Silircal Iransialors 
1/38 7 /in,/ 1191854..ra 4 25370:5 

3 2N37112 

hire 
13/ 

0,33 
0.35 
0.55 
0,53 
0.55 

0,55 
0.55 
0.55 
0.55 

0.55 
0.55 
0.115 

0.55 

0.35 
0.55 

0.33 
0.53 

0.53 

0.55 
0.55 

1).55 

0.53 

0,55 
11.53 

0.55 

0.55 

Ilk 511.1. 11111, 11187411a I It, 111.,1118.5. 
iat1/.111,ttirmis IIat 1/1,s 011. halo, ina 8011.8 /-11.111,05.111 
III Fr9e9,9Q. :991 '11,919119,11. (.511,110119e er I.. 

1111 l'/in.a 1 l'irenils. 11/8.Intlac ScIf 
1:11112.. .11121 ..r cirro. 1.3111111ers. IIve:12.11ov 
III 1,111111111os. 1Vo12111 ol 1 31111nolo.r,.. 1 /ovilhol ra1,1112- 
lolIs .311/11. E1119.1 inps. 5/0111,1 1.cias 

5(11111511i1.,1111111211.1 I 111 poor, Sou:ping'. 111111 

Sci111117 R... as. 1'c/11,801.n ol 1, \ \ .0111 SI, .3 /111/st 1.8 
c.very tlentr.atic ..r/ablia, a...I ant Inisi://a. Sian: 22 
42111. 1 3111plolo 1111 II Qlsd. Irol Ills 

22/.11 £3.00 

MHO OF THE PARS Unequalled Value and Quality 

SUPER PARS 
NEW BI-PAK UNTESTED 

SEMICONDUCTORS 
511191/1etion 111'. \ It. \ NI111:11 in Every Pal:, III money hack 

Pak No, 1/e1erIptinn 

I 120 Glas, 51/1.-31111, General P.1131.01. Germanium 1/1111122 

2 911 31i11,1 Germanium 'II', 111-13.I.11. .11' II 

3 73 Gerrrinriiiim (11.1(1 13,1111q21 Sillu'31 Ill, 111,5. 11347 
4 411 Germanium Tr:in:48o, 818. GIST 
5 9e 2119,,. sobmie 9113.111111111111,2. 

. 

9 39 so. (9,9191 'ruarl, LIN Lk,' liS5953. 257110 
7 III Sil. 11.,1 41112.11.3T 7511m" \ V LP RANGE np to 1111111 

311 S11, Planar (hall, 1/11.7 1/118" 2,5111111 like 11.121/11202 .. 
1: 9 211 3lia1al 5119113.10. i ((',III 1/incles 

1:111' 211 11.11'50 /4//091 stotage 111.5114 151-7 18198 
1'11 25 51N11 53. P11111.11- Trans. TI 55 like 2N I 132, 2N29114 

1:12 12 Silita In Reel iliers Epoxy 50111,3 up lo 800 l'13' 
I'13 311 PNP.NPN .81 TransIslAs 15 2110 & 25 104 .. 
I'll 150 Mixed nml Germanium !hocks 
1'15 25 NPN Sil, Planar Trans. 1.1 1.3 111, 1151531,2X11117 

('III 111 3 (111)1 Siliroa 111-11 iliers 501/1 Type up In 100111'1V 

1'17 311 Germanium PM' \ 1"fransislia-s1111.5 like .1751 17-21 
l'io 8 . \ 1111. 5 ifivon 111-313 Type up to 111/0 l'IV 
GPI 25 511111111 N PN Tranais1.11, like 111108 

I'211 12 IA .1110. Eral T., Sat up III 11.1191' .. 
1'2I 311 . \ Germanium Alloy '('I'. 11,11_11112 21131111 & 15'71 

l'23 39 11,111511 Mk, 31118 Sorios PN Transistors .. 
1'24 211 Germanium 1 . \ 11,1111.as 11.131 Seri/ 1111 lo 310/ PI I' 
1'25 23 3011311Ia MIN Tramaialms 257115. 115527 .. 
l'211 30 Vast 5911111ina Silieon Nodes PI, 13/914 

1'27 12 NI'N 54/..anitun 3 l'solsi21ols '11 1.1 like 9C127 
1'211 111 1 .31111. 5111 TO -5 10n. up lo 8011 V 11151 315.1191 

[311. 15 19018 5150.11 l'1811.18 Trans. NPN 2N211211 

191 20 Planin PhisIi.' NPN Trans Loa 51.151..31111/ 2537117 

l':12 25 'lc 01- In. a les 411151115 111,7 ease 3 I8 vcdts 1148151 

1'33 15 Pla0, I .111111 Silicn. It eat Incas 154009 Series .. 
194 30 Silica ./. l'Nl' . \ '131-3 1113211 2531/2'4 
l'33 23 511121.11 Planar Transisbas PNP 11518 2N2901 
1911 25 585,11 Planar NPN Tranailors 131.5 1111'50,51.52 .. 
l'37 311 5150.11. \ 11.1y '1'009549a SI /.2 PN I' 111'2110. 2832.2 

138 211 151,1 51111111112 51111.111, 11519. NPN 4011310a 25301 I 

1911 311 It V. 1 1INI1'fransislors 2N1303.3 '1355 
1'411 III 11119 Trimsist fi leacl 111-1 2N-2111111 

l'41 23 lArmanicno Tranaistcas 'In 53. 1114,5N11'72 
1'42 10 31111 Germ:9M. PNP Transia or: '13 51 N1'111117, AEI 17 

1'43 25 Sil. Trans. P111,10 13 518 \ 11(.113 114 .. 
144 III SiI,,'i'11111,. Plast ieT11.5 (0(1551'S 
145 7 3.3 S1'12.'1111111 1111 9.111101'1V . 

Price 

0.55 

0,55 

0.55 
0.55 

0.55 
0.55 
0.55 
0.55 
0,55 

0.55 

0.55 
0.55 
0.55 
0.55 
0.55 

0.55 

0.55 
0.55 
0,55 

0.55 
0.55 
0.55 
0.55 
0.55 
0.55 

0.50 
1.15 
0.55 
0,55 
0.55 

0,55 

0.55 
0.55 
0.55 
0.55 
0,55 
0,55 

0,55 

0.55 

0.55 

0,55 

0.55 

1.10 

Noa, 1/...nti.una 1 a In.,- 23,1 us II gliicIe lo 110 ly pc of cic/vici/ III 
11.c (.1111. '111. ila, Ii l.'ll,'il,',, I, mama 11 11111.11/110-11. 

A LAREE RANEE 01' 
TECHNICAL AND DATA 
BOOKS ARE NOW AVAIL- 
ABLE EX, KCOCK, SEND 
FOR FREE LIST, 

SILICON PHITI'11 *FRAN. 
51001011. '1'1 1- IS 1,ous 1191 
NPN 51111 1.. 111' . 25 and 
('II, 1111.3N11 NE \VIlli 

11.11/G0 ailahle. \ goanin. 
111.11.185'. 1.24 23.911 1110 op 
Prit, each 49p 44p 08p 

/1.111.II 111111/F11 

1..,T,2- 2 33, 5,14 
1.5 \ 

1511, 1sP 15 I" \ 
1511 111 SI MI 1. mpg, 
2 11.31'. :120 rach. 

INTE)9RATE11 C1111'1'11 l'AES 

31:111111111.1 1/1urs' '1.'4,11 11i1.11 11111111c l'unc.tnanI1 :11111 1'1111 Vunet 11..8. are 
clillsecl from 1 hi ''1111 rigid slaTilicall inns. 1.111 arc. ideal for learnina 
111111111 1.1T1 a11/1 perm.tal 11.111:. 

Pak No. Contents 

1100 2 / 741 

S 011 2 7401 
1192 . 7402 
11313 2 74113 

1104 2 . 74114 

II113 7493 
5 . 7400 

1107 s 7407 
1191 12 74111 

1113 5 741:1 
11'211 12 . 7420 
11110 12 - 7.1110 

1141/ 12 . 71411 

0 '4 I 3 7441 
'1142 .1 7442 
'11'43 3 744:1 
'1144 5 . 7444 
'11115 5 7445 

Priee Pak No. Contents Prive Pak No, ConteMs Price 

0.55 '11411 5 74411 0.55 I'111,31 5 74111 0.55 
0.55 '11 47 5 7447 0.55 111.1 5 741111 11.55 
0.53 '11'45 5 7445 0.55 11191 3.74111 0.53 
1555 11'50 74311 11.53 l'1192 74112 0.33 
11.53 '11'31 II 7431 0.55 1'11113 5 7493 0.33 
11.55 '1135 II 74,111 0.55 II 91 3 74114 0.53 
0.53 '11'54 II 7454 0.55 1.1111.1 5,7411,5 0,55 

'11 a/ 12.741111 0.53 1.11118 5 7499 
0.55 '11311 5.74711 0.55 111100 3 874100 0.53 
0.55 '11'725 7472 0.55 111.121 5 74121 0.35 
0.55 11'73 S 7473 0.55 1'11141 3.74141 0,55 
11.55 '1174 S 7474 0.35 111151 5.7.4151 0.35 
0,55 1175 4 7475 0.53 111154 3 71134 1455 
0.55 'If 711 74711 0.55 1111103 5 741113 0,33 

.1151 5 74511 0.55 111199 74190 1555 
0.55 '1131 5 7451 0.55 

'1132 3 7132 0.55 CIGN I 25 Asac.rtial 
1553 '11'53 .3 7413 0.55 

NEW LOW PRICED TESTED S.C.R.'s 

III 1,1 53 13 5 \ 73 la 3 PIA 311.1 

Tt 151'19091 5,11515 54'13141 1341 '13 J4s 'I \ 141 
511 0.22 0.27 1435 11.30 0.52 11.55 1451 (1 27 

1(10 0,27 0.27 1452 11.52 11.55 0.11:1 0.112 41.54 
2011 0.27 0.32 1454 11.34. 11.112 11117 11.117 £1,711 

4111 0,32. 11T2 1550 11112 11.117 11.83 11.77 11.93 
1100 1542 0.52 11.75 11.75 11.54 £1.117 11.115 - 
silo 1193 11.711 143s 14s8 .99 £1.32 £1.50 £4.40 

POST OFFICE 
TELEPHONE 
DIALS .60p each 

CADMIUM CELLS 
1111102 45p 

2N3055 
115 \ VATF SO, 

POWER SPI 
53p EACH 

('III,, /a111111.1 IA' 11111. 1,111 25 assortIa I pican, 1111r 111181 is available as P39111' Xl. 

2 Amp. BRIDCE REITS. 111699 NPN SILICON 1111' 1920103 NPN PLASTIC SILICON 59 v 11315 35p ',III, DUAL TRANSISTOR V14.0 10114, Vetai 501' 1.P. III amps l'11111 1111'. 1011 a 11315 41p .. (Similar 1.12N20810 119 type. 1111171.3 NI Ha HIP 1920. 3118thial Pair. 41111 \ 11315 51p I 111115 I 25 la + I _a 100 + Si, 111 /1119 . 111 111111. 0.28 . 0.26 0.20 0.38 0.35 0.32 0.66 0.61 0.55 

253519 31p 2554511 33p 
2535211 55p 255450 44p 
2X11511 /19p 3111105 41p 
2N3523 31p 

FREE 
One 511// Pak of your 0911 
choice free with orders 
valued £4 08 8000, 

1111 

201 

4111 

11110 

120 

SILICON RECTIFIERS 

\ 751154 \ 1,1 1.5,1 3.1 111.1 303 
1117 51118 I' ie 51/111 51/111 1010 T045 
IllS 1.119 1115 e es 11.15 11,21 51.110 

513 107 1.05 11.10 11.17 0.23 0.75 
11111 ITO GE 0.12 1522 1525 81.90 
a 15 ,I5 505 0.15 0.30 11.34 81.35 
.011 1.1 7 111111,111,311 0.45 £1.90 
.12 819 I 1 11.211 0.35 0.55 £2.19 

1,14 .311 ,12 1425 11.48 095 £2.50 
.35 - 0.311 0.54 0.75 £3.011 

DIALS 
FOR USE SVITO num.'s 
111111/11 /1/32) 41p earl/ 

10 amp El) 
BRIDGE RECTIFIER 

on heat sink. 
100PIV, 99p each 

TRIACS 
\>8031 

1001' 20115 40113' 
£ £ 

71 Amp 11.33 11.55 11,77 

Il Amp 0.55 0.1111 0.83 
111 Amp 11.83 0.90 1.21 

All prices quoted in new pence G ro No J88- 7006 
Please send all orders direct to warehouse and despatch depart Men( 

BA APAK 
P.O. BOX 6, WARE- HERTS 

Posta:e and pach,ng ado (Op Overseas add extra for airma,l 
Illormnum order 50p Cash with order please 

SEI !EMBER '1974 

Gvaranteed Satisfaction or Money Back 
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"1 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 Alarth. You 
learn Radio and Electronics by doing 
actual projects you enjoy - making 
things with your own hands that 
you'll be proud to own! No wonder 
it's so fast and easy to learn this 
way. Because learning becomes a 
hobby! And what a profitable hobby. 
Because opportunities in the field 
of Radio and Electronics are growing 
faster than they can find people to 
fill the jobs! 

No soldering - yet you 
learn faster than you 
ever dreamed possible. 
Yes! Faster than you can imagine, 
you pick up the technical know 
how you need. Specially prepared 
step-by-step lessons show you how 
to read circuits - assemble compon- 
ents - build things - experiment. 
You enjoy every minute of it! 

You get everything you need. 
Tools. Components. Even a versatile 
Multimeter that we teach you how 
to use. All included in the course. 
AT NO EXTRA CHARGE! And 
this is a course anyone can afford. 
(You can even pay for it by easy 
instalments). 

So fast, so easy, 
this personalised course 
will teach you even if 
you don't know a thing 
today! 
No matter how little you know now, 
no matter what your background 
or education, we'll teach you. Step 
by step, in simple easy -to -understand 
language, you pick up the secrets 
of radio and electronics. 

You become a man who makes 
things, not just another of the 
millions, who don't understand. 
And you could pave the way to a 
great new career, to add to the 
thrill and pride you receive when 
you look at what you have achieved. 
Within weeks you could hold in 
your hand your own transistor 
radio. And after the course you 
can go on to acquire highpowered 
technical qualifications, because our 
famous courses go right up to City 
& Guilds levels. 

Send now for FREE 
76 page book - see how 
easy it is - read what 
others say! 
Find out more now! This is the 
gateway to a thrilling new career, 
or a wonderful hobby you'll enjoy 
for years. Send the coupon now. 
There's no obligation. 

POST 

TODAY FOR 

FREE BOOK 

To: ALDERMASTON COLLEGE 
DEPT. BRE 85 
READING RG7 4PF 

Yes, I'd like to know more about your course. Please send 
me free details-plus your big, 75 -page book that tells 
about all your courses. 

()HI BRE85 

NAME 

ADDRESS 

BIET 

NEW STYLE 
SELF -BINDER 

for "Radio & Electronics 
Constructor 

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 
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 
springs, as a safety check 
device is fitted to each. 

PRICE90p P .£t P. 18p 

including V.A.T. 
Available only from:- 

Data Publications Ltd, 
51 Maida Vale London W9 ISN 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
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[ Jòsty4he brains JOSTYI behind 
electronic success! 

JOSTV KIT RETAIL PRICE LIST 

Model No. 

AF20 
AF25 
AF30 
AF35 
AF80 
AF305 
AF310 
M160 
M 1302 
M191 
M192 
LF380 
AT60 
AT65 
AT25 
AT30 
AT50 
AT56 
AT5 
GU330 
HF61 
HF65 
HF75 
HF310 
HF325 
HF330 
GP310 
GP312 
GP304 
HF380 
HF395 
NT10 
NT300 
NT305 
NT315 
AE1 
AE2 
AE3 
AE4 
AE5 
AE6 
AE7 
AE8 
AE9 
AE10 

Description 

Mono Transistor Amplifier 
Mixer 
Mono Transistor Pre -Amplifier 
Emitter Amplifier 
Small 0.5 W Amplifier for Microphone 
Intercom 
Mono Amplifier (for Stereo use two) 
Multivibrator 
Transistor Tester 
Vu -Meter 
Stereo Balance Meter 
Quadrophonic Device 
Psychedelic Light Control, Single Channel 
Psychedelic Light Control, 3 Channel 
Window Wiper Robot 
Photo Cell Switching Unit 
400m Trim Light Dimmer Speed Control 
2,200w Trim Light Dimmer Speed Control 
Automatic Light Control 
Tremelo Unit for Guitars, etc. 
Diode Detector 
Frequency Moduláted FM Transmitter 
FM Transistor Receiver 
FM Tuner Unit 
De -Luxe FM Tuner Unit 
Stereo Decoder for use with HF310 or HF325 
Stereo Pre -Amp to use with 2, AF310 
Basis Circuit Board 
Basis Circuit Board 
Aerial Amplifier for LW to VHF 
Broadband Aerial Amplifier 
Power Supply 100m/a 9V Stabil ised,12o Unstabilised 
Professional Stabilised Power Supply 
Voltage Converter 
Power Supply 240V a.c. to 4.5 - 15V d.c. 500m/a 
Output Stage 100mW 
Preamplifier 
Diode -receiver 
Flasher 
Astable Multivibrator 
Monostable Multivibrator 
RC Generator. 
Bassi ilter 
Treblefilter 
CCIR - filter 

NRS5 

Use Josty's experience. 
First, the background knowledge you need is in 

'Amateur Electronics' - the programmed guide to 
the science for the beginner and a valuable 

reference book for the professional. 
It's the nearest thing to private tuition in 

book form and it's only £3.30. 
Inside every copy there's a free circuit 

board suitable for use with ten different 
circuits. 

Among the dozens of Josty Kits -amplifiers, 
tuners, filters, receivers -you'll find some out-of- 

the-way items that are just as easy to assemble. 
Like the AT65 Psychedelic Light Kit, only £16 
complete. 

Look at the full price list and see just how 
inexpensive electronic 

success can be. 

Total RRP 
inc. V.A.T. 

5.28 
3.96 
2.87 
2.50 
4.65 
8.28 
6.50 
1.88 
9.30 
5.01 
5.47 

12.50 
8.58 

16.00 
6.40 
6.27 
5.28 
7.59 
2.84 
8.25 
3.66 
2.97 
3.16 

17.39 
26.53 
10.95 
23.39 
12.60 
5.44 
5.54 
1.94 
6.76 

13.76 
4.95 

10.52 
1.82 
1.39 
2.20 
1.20 
1.1 6 
1.12 
1.17 
1.09 
1.09 
1.09 

All items available from your local 
Josty Kit stockist or from mail 
order addresses below. 

E 
Ask for the free catalogue, 

'The Josty Way of Life'. 
Mail Order Addresses: 
Audiotronics Wholesale Ltd., Unit 4, The Hyde 
Industrial Estate, The Hyde, London NW9 6JJ. 
Newman Electronics, Altham House, Belmont Street, Lansdown Road, 
Monton, Eccles, Manchester M30 9PA. 
Teleview, 414 Catcote Road, Hartlepool, Co. Durham. 
Electro Spares, 288 Ecclesall Road, Sheffield S11 8PE. 
Cormatronics, 12 George Street, Hastings, Sussex. 
Chas. H. Young, 170 Corporation Street, Birmingham. 
Channel Islands Distributor: Phoenix Eléctric Co. Ltd., 
Paragon Buildings, 6 Duhamel Place, St. Helier, 
Jersey and North Esplanade, Guernsey. 

J O STY KIT (U K) LTD (Sole UK distributors) 
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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 

24p 
24p 
24p 
24p 

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

74 

I. Understand 
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 Learna-Kit course. 

t} 

(2) 

(3) 

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. 

WAA 
sam cis nil ma ell WE Ill MI IS Mil as Ns 311 im On MIN 

Brochure, without obligation to: 

BRITISH ,NATIONAL RADIO & ELECTRONICS SCHOOL, Dept AX 94 1 

P.O. Box 156, Jersey, Channel Islands. 1 
NAME 1 

Block caps please 1 
BIM --MIOMNMMINM mmmm-- Mil MIMIoMMOM--Nin-MIMIMINMMI---MI V 
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SUPPLIERS OF SEMI-CONDUCTORS TO THE WORLD 

Telephone 
Corner 

COMPLETE TELEPHONES 

EX. G.P.O. NORMAL 
HOUSEHOLD TYPE 

Only I.O5p 
POST & PACKING 4Sp EACH 

TELEPHONE DIALS 
Standard 

//Pools 

Office type Guaranteed in working order. 

Only 
271/2 POST & PACKING 16fp 

Tested and .._ 

Guaranteed ' 

Paks 
TESTED AND GUARANTEED PAKS 

879 A 
Y ;',04,°05, 

511. Rev. diodes. 55p 
V lamp plastic J:l 

B81 10 Reed Switches. 1" long, 5 -die. CG 
High speed P.O. type p 

Has 100 
( 

b ended, erdt.`Ma ekked ord ld 55p 
Unmarked. 

H38 30 J 
Short lead Transistors, NPN 55p Silicon Planar, types. 

H39 
6 

yntegrated Circuits. 4 Gates 55 M 962.2 Flip Flops BMC 945 p 
H41 . 2 

G 
Sil Power transistors 55 comp pair 00131132 p 

H63 4 2pe N,power 
transistors.N3015tTy BelowPN spec.Silp devices 55p 

H64 4 3819 N Channel F.E.T.'s ZN3B19 55 In plastic case p 
H65 4 

TO 
403-5 

ca61 

Typen NPN SIl. transistors 55 camp. co 866 p 
I H66 4 

T403-625can 

Typecomp, PNPto Sil.8 transistors65 55p O oil. 
Unmarked 

Untested Paks 
UNMARKED UNTESTED PAKS 

BI 50GerP,maAF 
aniumndRF 

Transistors 55p PN 

B66 150 Germanium Diodes 55 Mln. glass type p 
883 200 Trejaencstis, tAF, m 

55P 
Germanium 

884 100 Silicon Diodes DO -7 glass 
equiv. to OA200, OA202 55p 

566 100 Sil. Diodes sub. min. 55 IN914 and IN916 types p 
H34 15 J Power Transissons, PNP. Germ. 55p NPN Silicon TO -3 Can. 
H67 10 3819 N Channel F.E.T.'s plastic 55p use type 

Make a rev counter 
for your car 

The'TACHO BLOCK'. This encapsulated block will turn 
any 0.1mÁ meter Into a linear and ce re counter 
for any car with normal cone ignition rem. 

£1.10p each 

í;o Re,; No820919 

EXTENSION TELEPHONES 
71}p each p.p. 27}p; 61.37E for 2 p.p. 55p. 
These phones are extensions and do not contain bells. 

ELECTRONIC TRANSISTOR 
IGNITION £6.60 V.AT.p&p 11p 
Now in kit form,we offer this ''up to the minute" 
electronic igni n system. Simple tomake, full instruc- 
tionsconventional supplied with these outstanding features: Transistor 
and co r nal switchability, burglar proof lock -up and 
automatic alarm, negative and positive compatibility. 

NEW X HATCH 
Ourewvastly improved Mark Two 
Cross Hatch Generator is now ava ilable 

Essential for alignment of colour guns on all colour T.V. 
receiv 
Featuring plug-in IC's and a more sensitive sync. pick-up 
circuit. The case Is virtually unbreakable - Ideal for the 
engineer's tool boo -and only measures 3' x 5} x 3". 

RUndvb 
Yl, £10.92 Ca Kpie,e £8.72 i,onl 

(includes VATandp&p butnobatteries) 

r LM 38® 
AUDIO IC 

We have lust received a large consignment of LN380 IC's. 
These are specially selected co a higher grade and are 
marked with the number SL 60745. 
This fantastic little 3wact audio IC only requires two 
capacitors and two potentiometers co make an amplifier 
with volume and tone control. The quality is good and 
has to be heard to be believed. 

pr ce 

ial £ 1 e 10 ea aaprgee 

r 
Over 1:000;00r e: 
Transistors 
in stock 
We hold a very large range of fully marked, 
tested and guaranteed transistors, power 
transistors, diodes and rectifiers at very 
competitive prices.. Please send for free 
catalogue. 

Our very popular 4p Transistors 
TYPE "A" PNP Silicon alloy, TO -5 can. 
TYPE "B" PNP Silicon, plastic encapsulation. 
TYPE "E" PNP Germanium AF or RF. 
TYPE "F" NPN Silicon plastic encapsulation. 
TYPE "G" NPN Silicon similar ZTX 300 range 
TYPE "H" PNP Silicon similar ZTX 500 range 

a RELAYS FOR I'10p .271p. 

TV Tuner Units 
Brand new by a famous 

manufacturer 
Data supplied £2.75 

D 

0 
4449' 

Plastic Power 
Transistors 

NOW IN TWO RANGES 

40 Watt 
90 Wate 

33p 31p 29p 
38V 3P 

Please state NPN or PNP on ordern, 
33p 

There are 40W and e0W Silicon Plastic Power 
Transistors of the very latest design, available In 
NPN or PNP at the most shatteringly low prices of 
all time. We have been selling these successfully in 
quantity to all parts of the world and we are proud to 
offer them under our Tested and Guaranteed terms, 
Range 1. VCE. Mln. 15, HFE Mln 15. 

1-12 13-25 26-50 
40 Walt 22p 20p 18p 
90 Watt 260 
Range 2. VCE. Min 40. HFE Min 40. 

14Ip 22p 

1-12 13-25 26-50 

HIGH SPEED MAGNETIC COUNTERS 
4 digit (non reset) 4 x 1 x 1 in. 33p p.p. Sp. 

INTEGRATED CIRCUITS 
We stock a large range of I.C.s at very competitive 
prices (fromare 11p each). These all listed In our 
FREE Catalogue, see coupon below, 

METRICATION CHARTS now available 
This fantastically detailed con ersion calculator 
carries thousands of classified references between 
metric and British (and U.S.A.) measurements of 
length, area, volume, liquid measure, weights etc. 
Pocket Size 15p Wall Chart 18p 

LOW COST DUAL IN LINE LC. SOCKETS 
14 in te at 
16 pin type at 18peachp te }Now. new low profile type 

BOOKS 
We have a large selection of Reference and Technical 
Books in stock. 

ill mmmiiiiiaí 

Our famous. Pl Pak 
is still leading in value 

Full of Short Lead Semiconductors and Electronic 
Components, approx. 170. We guarantee at least 
30 really high quality factory marked Transistors 
PNP & NPN, and a host of Diodes & Rectifiers 
mounted on Printed Circuit Panels. Identification 
Chart supplied to give some information on 
Transistors. 

Please ask for Pak P.1. only 55p 

Please send me the FREE 81 -Pre -Pak Catalogue 

NAME. 

ADDRESS 

All prices include 10% V.A.T. 

MINIMUM ORDER 55p. CASH WITH ORDER 
PLEASE. Add 15p post and packing per order. 
OVERSEAS ADD EXTRA FOR POSTAGE 

BUY THESE GOODS WITH ACCESS 

Dept ç. 222.224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX. 
TELEPHONE: SOUTHEND (0702) 46344. 
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HOME RADIO (Components) LTD , Dept RC, 234-240 London Road, Mitcham,CR4 3HD Phone 01-648 8422 

240 pages 
Over 6,000 items 

Nearly 2,000 pictures 

55pplus 22p POST AND 
PACKING 

Send off the coupon to- 
day. Lt's your first step to 
solving your component 
buying problems. 
The price of 77p applies only to customers in 
the U.K. and to BFPO addresses. 

76 

Over the years we've turned out lots of 'silly' advertisements, 
using cartoon characters, tongue-in-cheek copy and a joke or 
two here and there. Over the years we've also turned out lots 
of serious adverts - packed with facts and figures, illustrating 
typical components, giving details of our catalogue and the 
service we offer. Some folk like one kind of ad., some like the 
other. But whether you like the silly or the serious we hope 
we've put over the fact that we are a family firm with a 'human' 
outlook and a staff who share your enthusiasm for the world of 
electronics. We hope too that we've made it obvious that we 
go out of our way to help you to obtain your components with 
a minimum of fuss, expense and delay. 

The basis of our business is our famous catalogue. Of course, 
we're always delighted to see customers who can call on us. 
But if Mitcham is not up your street, with our catalogue in your 
lap you can order all you need from the comfort of your arm 
chair. 

Incidentally, the catalogue contains 10 free vouchers, each 
worth 5 pence when used against orders, so yoú soon get most 
of the price of the catalogue back! To get your catalogua, use 
the coupon below enclosing remittance for 77 pence. 

Please write your Name and Address in block capitals 

NAME 

I 

I 

I 

ADDRESS 

7 

I 

I 

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

234-240 London Road, Mitcham, Surrey Ctet4 3Hb 912666, London 

J 
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DECODER by R. A. Penfold 

This stereo decoder unit incorporates the Motorola multiplex 
demodulator i.c. type MC1307P in conjunction with three home - 

wound coils and a small number of other discrete components 

HIS DECODER IS BASED ON THE MOTOROLA MC1307P 
integrated circuit, and is of the conventional switch- 

ing type. The circuit uses few components and is easy to 
assemble, but prospective constructors should note that 
an audio millivoltmeter is required for alignment. For 
best operation a composite input signal of 200 to 
400mV is required, and this is readily available from 
most f.m. tuners. 

The MC1307P has very useful performance figures, 
with a typical channel separation of 40dB at 1kHz, 
together with a typical distortion figure of 0.5%. It has 
a built-in stereo indicator lamp driver circuit with a 
maximum drive capacity of 40mA. The minimum input 
impedance is 12142 (20ko typical). The i.c. is encap- 
sulated in a standard 14 pin d.i.l. package. 

DECODER OPERATION 

The basic stages of the decoder are shown in block 
form in Fig. 1. An internal circuit of the i.c. is not given, 
as this is fairly complex and does little to explain the 
operation of the device. The circuit is given in the data 
sheet which is normally supplied with the integrated 
circuit. 

The composite input signal consists of three parts. At 
the transmitter the two signals (i.e. left and right hand 
channels) are processed by a matrix network, which 
produces two outputs, which are equal to L -HR, and 
L-R. The L+R signal is used to modulate the main 
carrier; this is of course equivalent to a mono trans- 
mission, and is the part of the transmission used by a 
mono receiver. 

Composite 

signal 

input 

Stereo 

indicator 

lamp driver 

19kHz 

filter 
and amp 

19kHz 

filter 
and amp. 

Mixer 

38kHz 
frequency 
doubler 

De -emphasis 

network 

De -emphasis 

network 

Fig. 1. Block diagram showing the various stages 
in the decoder unit 

L.H. 
out 

R.H. 

out 
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There is a 19kHz oscillator at the transmitter, and this 
lightly modulates the main carrier. Part of the 19kHz 
signal is frequency doubled to 38kHz, and the L-R 
signal is modulated onto this. However, the 38kHz 
carrier is suppressed, and only the L-R modulation is 
passed on to modulate the main carrier. 

As is shown in Fig. 1, the 19kHz signal is filtered 
from the rest of the signal by means of two filter and 
amplifier circuits, and is then passed through a frequency 
doubler to give a 38kHz signal. This is next passed to a 
mixer circuit where it combines with the composite 
input signal. The suppressed 38kHz carrier in the 
transmitted signal is reintroduced and is modulated by 
the L-R signal. 

The mixer section in the MC1307P combines the two 
signals to produce the original left and right hand 
channels. Mathematically, the process can be shown as: 

(L -f- R) + (L-R) = 2L 
(L+ R)-(L-R) = 2R 

As with the majority of decoders, part of the 38kHz 
signal is amplified and used to operate an indicator 
lamp, this becoming illuminated to show the presence 
of a stereo transmission. 

To give a better signal-to-noise ratio the transmitted 
f.m. signal, both in mono and in stereo, has a certain 
amount of treble boost, or pre -emphasis. A treble cut, 
or de -emphasis, circuit is then employed at the receiver 
to obtain the correct frequency response. The de - 
emphasis circuit normally appears immediately after 
the discriminator in a mono tuner, and it must be 
removed if a stereo decoder is coupled to the tuner 
output as, otherwise, it would cause considerable 
attenuation of the 19kHz signal and the L-R modula- 
tion (which extends from about 23 to 53k Hz). The 
signal, without de -emphasis, is fed to the stereo decoder, 
and de -emphasis circuits are then fitted at the left and 
right hand outputs of the decoder. 

A 

TI L209 
Lead -outs 

Input 

i 

C7 

in+ 

CIRCUIT 

A complete circuit diagram of the decoder is shown 
in Fig. 2. Anyone familiar with decoders employing 
discrete components will immediately notice how few 
parts in comparison are required here. 

C7 is the input coupling capacitor. The signal passes 
through an emitter follower in the i.c. to the first 19kHz 
filter, which is given in Fig. 2 by L2 and C2. C8 provides 
d.c. blocking. The signal is then passed to a common 
emitter amplifier in the i.c. and then out to the second 
19kHz filter, consisting of LI and Cl. 

The filtered signal passes through three further 
transistor stages in the i.c. and is then applied to the 
38kHz tuned circuit formed by L3 and C3. The doubled 
19kHz signal thus appears across this tuned circuit. 
The internal transistor which feeds the 38kHz tuned 
circuit also provides an input for the stereo indicator 
lamp drive section, and in the present circuit a light - 
emitting diode type TIL209 is employed instead of a 
filament bulb. R1 and C6 couple to the input of the 
lamp drive section of the i.c., whilst R5 limits the 
current which flows in the light -emitting diode. 

The left and right hand audio outputs appear at pins 
11 and 12 respectively, with R2 and R3 acting as 
collector loads for internal differential amplifiers. C4 and 
C5 are the de -emphasis capacitors. 

The circuit operates from a supply of approximately 
9 to 12 volts. With a 10 volt supply, current consump- 
tion is about l2mA or more and 20mA on stereo with 
the l.e.d. illuminated. 

There is no need to switch off the unit during mono 
transmissions. It can be left in circuit and will provide 
identical outputs on the two channels. 

The components required are quite readily obtainable. 
The MC1307P integrated circuit is available from 
Arrow Electronics, Ltd., 7 Coptfold Road, Brentwood, 

L3 

I 13 10 

ICI 

MC1307P 
14 

I I 

12 

6 

C i óC6 R 

MIW 
R5 

5 

LEDI 

TIL2O9 

o L.H. out 
b R.H. out 

14 B 
n n n n n n., 

e 
u u u u u u u 

MC I3O7P 

Top view 

7 

A 

+9 to 12V 

Fig. 2. The circuit of the stereo decoder. The light -emitting diode, LED1, becomes illuminated on reception 
of a stereo transmission 
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COMPONENTS 

Resistors 
(All á watt 10%) 

RI 4.7kû 
R2 3.3kû 
R3 3.3kû 
R4 22Oû 
R5 8202 

Capacitors 
Cl 0.01µF polystyrene, 22% 
C2 0.01µF polystyrene, 2z % 
C3 0.0022µF polystyrene, 2A% 
C4 0.015µF polyester, side wires 
C5 0.015µF polyester, side wires 
C6 5µF electrolytic, 20 V.Wkg. 
C7 10µF electrolytic, 20 V.Wkg. 
C8 0.047µF polyester, side wires. 

Semiconductors 
ICI MC1307P (Motorola) 
LED 1 TIL209 (Texas) 

Miscellaneous 
3 -off pot cores type LA2552 
0.1 in. matrix plain s.r.b.p. panel (see text) 
38 s.w.g. enamelled copper wire 

Essex. Three pot cores type LA2552 are needed for LI, 
L2 and L3, and these may be obtained from Arthur 
Sallis Radio Control, Ltd., 28 Gardner Street, Brighton, 
Sussex. The author employed R.S. Components 
polystyrene capacitors for Cl, C2 and C3, and these 
may be purchased from retailers of R.S. Components 
parts. It is important that these three capacitors have a 
tolerance of ±4% or better. Finally, a mains trans- 
former offering a secondary voltage of 7-0-7 or 8-0-8 
volts is required if it is intended to provide the decoder 
unit with its own supply. A transformer with a 7-0-7 
volt secondary rated at 80mA is listed by Henry's Radio, 
Ltd., under Model number MT98, and this may be 
employed here. 

A view looking down on the decoder unit 
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Fig. 3 (a). The component side of the per- 
forated board 

(b). The reverse side of the board. To 
assist in tracing the wiring, resistors 
and capacitors above the board are 

shown in broken line 

CONSTRUCTION 

The unit is constructed on a rectangular piece of 
perforated s.r.b.p. CPaxolin') sheet, this having a hole 
matrix of 0.1 in. The board has 42 by 25 holes, but is not 
sold in this size. It has to be cut carefully from one of 
the larger 0.1 in. boards currently available, using a 
Junior Hacksaw. 

Figs. 3(a) and (b) show both sides of the board. All 
the components except the coils are initially fitted into 
the positions shown in Fig. 3(a), their lead -out wires 
being bent over at 90 degrees on the underside of the 
panel. The i.c. pins are bent' outwards. The lead -out 
wires and i.c. pins are then soldered together as shown 
in Fig. 3(b), which shows the board turned over 
horizontally so that C3 appears at the left and C6 at 
the right. Take great care when soldering the i.c. pins, 
as these are fragile and easily damaged. Where leads are, 
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too short to reach one another, insulated link wires are 
used to connect them together. Also, leads passing 
close to each other should be insulated with p.v.c. 
sleeving. The light -emitting diode, which is positioned 
away from the board at the end of two flexible leads, 
must be connected with correct polarity or it will not 
light up. 

COILS 

The three coils are home -wound in the LA2552 pot 
cores just referred to, and all have a winding consisting 
of 335 turns of 38 s.w.g. enamelled copper wire. Wind 
L1 and L2 first, as these have no tap. Dismantle the pot 
core, and place the plastic bobbin on an arbor of some 
sort, such as a pen or pencil. Leaving a lead -out of 
about 2 in., wind 335 turns of the wire around the 
bobbin, tightly and as neatly as possible. This is 
important, as there is only just enough room for the 
wire on the bobbin. Then cut the wire, leaving a 
second 2 in. lead -out, and reassemble the pot core. 

L3 is wound in much the same way but, after winding 
300 turns, stop and scrape a small amount of insulation 
from the wire. Solder a thin lead about 3 in. long to this 
point for the tap lead -out, and then add the remaining 
35 turns. Ensure that the solder joint at the tap is 
smooth and free of spikes which could cut into the 
enamel of adjacent turns and produce a short-circuit 
thereby. The 35 turn section of the coil connects across 
pins 10 and 13 of the integrated circuit. Although L3 
has the same number of turns as LI and L2, it operates 
at double the frequency due to its lower value tuning 
capacitor, C3. 

The most simple method of mounting the pot cores 
is to glue them to the board, the adhesive being applied 
to the metal stub on the underside of the core. However, 
the notes on alignment which follow next should be read 
before finally dealing with the cores. Construction is 
now completed by connecting the coils into circuit. 
Ensure that the connections to L3 are correct. 

ALIGNMENT 

With the unit connected to a suitable power source 
and with a transmitted multiplex input available from 
an f.m. tuner, connect a sensitive audio millivoltmeter 
between test point 'A' (see Fig. 2) and the negative 
supply rail.* The millivoltmeter should have an input 
d.c. blocking capacitor of 0.1µF or more. If not, such a 
capacitor should be added externally in series. Adjust 
the core of L2 to peak the reading in the meter. A small 
screwdriver can be used to adjust the core. 

Next connect the meter to test point 'B' and adjust 
the core of LI to peak the reading. Then transfer the 
meter to test point 'C' and peak the core of L3. LI and 
L2 should have a fairly well-defined setting at which they 
peak, but the setting in L3 is likely to be less critical. 
Ensure that the two halves of each pot core are firmly 
together during this procedure. 

Once the unit has been roughly aligned, and it has 
been ascertained that it is working correctly the two 
halves of each core can be glued together using a thin 

*An a.c. millivoltmeter suitable for this application, and 
having a low input capacitance and ranges from 0-1mV 
to 0-500m V, was described in Radio and Electronics 
Constructor for August 1973. This was A.C. Milli - 
voltmeter' by A. P. Roberts - Editor. 
SEY1 EMBER 1974 

layer of adhesive. Then repeat the alignment procedure 
a couple of times, to ensure that everything is peaked up. 
If it is felt that input capacitance in the millivoltmeter 
may be causing detuning when it is connected to the test 
points, the effect of making final adjustments with a 
series capacitor in the meter input of the order of 500pF 
or less may be tried. 

FINAL POINTS 

It should be noted that it is not possible to align the 
decoder using the stereo indicatór as a tuning indicator 
since this has an integral triggering circuit which causes 
it to be either fully on or fully off with no intermediate 
state. If the unit is to be used with a valve f.m. tuner it 
will probably be necessary to attenuate the input signal. 
This is easily done by connecting a 100kí) pre-set 
variable resistor in series with the input of the decoder. 

It must be remembered that the de -emphasis circuit 
in the tuner must be disconnected before attempting to 
use the decoder. The de -emphasis circuit will normally 
be a simple treble -cut circuit immediately following the 
tuner discriminator. It should be porne in mind that 
there will be a worsening of the signal-to-noise ratio on 
stereo as a wider bandwidth of the tuner is being used. 
Consequently the aerial requirements for a stereo signal 
will be somewhat more stringent. An aerial which 
enables just satisfactory mono reception to be given will 
not allow the reception of acceptable stereo. It may even 
be necessary to fit a higher gain aerial for stereo than is 
used for mono. 

In some cases it may be possible to obtain the power 
supply for the decoder from the tuner in which case a 
supply bypass capacitor of some 50µF or more should 
be connected across the positive and negative decoder 
supply input points and mounted reasonably close to 
the decoder. If the supply cannot be obtained from the 
tuner, the simple mains power supply unit shown in 

sl r 
On -Orr I 

L - 

240V 
A.C. 

mains 

R6 

IOn 

Fig. 4. A suitable mains power supply unit 
offering an output on load slightly higher than 
9 volts. A mains transformer with an 8-0-8 volt 
secondary, which would give an output on load 

of about 10.5 volts, could also be used 

Fig. 4 can be built, with C10 being positioned close to 
the decoder. The parts for this supply unit are not 
included in the Components List. The absolute maxi- 
mum supply voltage rating for the MCI 307P is 22 volts, 
and care must be taken not to exceed this. In general, 
the unit should be operated at supply voltages between 
9 and 12 volts only. 
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ELECTROLYTICt, 
CAPACITANCE 
METER 
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The need arises occasionally to measure the value 
of electrolytic capacitors. Typical situations in this ¡y 

respect occur when the marking of a capacitor has 
become obliterated or when it is desired to select a 
capacitor which is reasonably close to a specific 
capacitance from a batch having the very wide tol- 
erance on value which is customary with these by 
components. 

HE CAPACITANCE METER TO BE 

described in this article is capable 
of measuring capacitance values from 
5 to 5,0001/F, and can be used to check 
capacitors capable of withstanding 5.5 
volts across their terminals. Since a 
device of this nature is liable to be used 
occasionally only, the design is 
strictly angled towards economy of 
components. An indicating meter is 
required, but this can be an ordinary 
multimeter switched to read 50 or 
100µF full-scale. An advantage with 
the circuit is that it can be calibrated 
by means of simple resistance measure- 
ments. What may be considered a 
possible disadvantage is that the circuit 
must be powered by a 6 volt battery 
having low internal resistance, which 
means that the battery should be a 
fairly large type and that it should also 
be new. The device can alternatively be 
supplied by a 6 volt regulated supply 
having a current capability of 300mA 
or more. It should be emphasised that 
high currents flow for very short 
periods only, these occurring when the 
capacitor under test is being charged. 
The average current consumption lies 
between about 5mA and ImA accord- 
ing to the range selected. 

HALF VOLTAGE CHARGING 
To appreciate how the capacitance 

meter functions it is first of all neces- 
sary to examine the circuit shown in 
Fig. 1. Here we have two capacitors, 
CX and CY, connected' via series 
resistors RX and RY to a battery 
which, for ease of explanation, we 
82 

shall say has a voltage of 6 volts. The 
value of CX is equal to that of CY, 
and the value of RX is equal to that of 
RY. When the switch is open, both 
capacitors are discharged. 

Immediately after the switch is 
closed, CX commences to charge via 
RX and CY commences to charge via 
RY. Since the two pairs of components 
have equal values it follows that the 
voltage across CX is always equal to 
the voltage across CY, with the result 
that the voltage across both capacitors 
will become equal to 3 volts, or half 
the supply voltage, at the sanie instant. 

T 
¡ 6V i 

Cx RY 

Rx 

A 

Cy 

Cx.Rx = Cy.Ry 

Fig. 1. In this circuit, points 
A and B reach half supply 
potential at the same instant 
after closure of the switch 

As a matter of incidental interest, the 
time taken by a capacitor to charge via 
a series resistor to half the supply volt- 
age is very nearly equal to 0.7 times the 
time constant of the two components. 
Thus, at a single instant after closing 
the switch in Fig. 1, the voltages at 
points A and B will be equal with 
respect to the negative supply rail, and 
will also be equal to half the supply 
voltage. 

We will get the same result if, say, 
we double the value of CX and halve 
the value of RX. This is because the 
time constant of the new components 
will still be the same as the time con- 
stant of CY and RY. Time constant is 
equal to the capacitance multiplied by 
the resistance, with the consequence 
that the half supply voltage effect will 
be given for any values of capacitance 
and resistance provided that the pro- 
duct of CX and RX is equal to the 
product of CY and RY. If the time 
constants are different the two points 
A and B will still acquire the same 
potential at some instant after the 
closure of the switch, but that poten- 
tial will not be equal to half the supply 
voltage. 

The circuit of Fig. I is developed, in 
Fig. 2(a), by the addition of three 
diodes. We shall assume, to start with, 
that these three diodes are all `perfect' 
components; that is to say, that they 
have infinite reverse resistance and 
zero forward resistance. They pass no 
reverse leakage current and there is 
zero forward voltage drop across them 
when they conduct. As in Fig. 1, the 
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Cx.Rx= CY RY 
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Cy 

D2 
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Cy. Ry 

Cx R x 

(b) 

D3 

ICRyY 

T 

Fig. 2 (a). The three diodes shown here cause CY to remain 
charged at half the supply voltage when the charging run 

is complete 
(b). Developing the circuit of (a) to enable it to be the basis 

of a capacitance meter 

product of CX and RX is equal to the 
product of CY and RY. A requirement 
of the new circuit is that RX must be 
lower in value than RY. 

At the instant of closing the switch, 
CX and CY are discharged. Because of 
the equal time constants, the voltages 
across the capacitors increase at an 
equal rate. For the time being, D1 and 
D3 have no effect on the charging 
rates, and they function merely as 
forward biased diodes with zero for- 
ward voltage dropped across them. 
The voltages across the capacitors in- 
crease until they approach the half 
supply voltage level. When these 
voltages are less than half the supply 
voltage, D2 is reverse biased because 
the upper terminal of CY is negative of 
the lower terminal of CX. This situa- 
tion is maintained until both capacitors 
reach the half supply voltage condition. 
As soon as the voltage exceeds half the 
supply voltage, the upper terminal of 
CY goes marginally positive of the 
lower terminal of CX, whereupon 
diode D2 conducts. The charging 
current through RY which flowed into 
CY is now diverted via D2 into RX. 
Since RX is lower in value than RY, 
RX continues to cause the lower end 
of RY to go negative, whereupon 
diode D3 becomes reverse biased and 
no further charging current flows into 
CY. This, in consequence, remains 
charged at the half supply voltage. CX 
continues to charge via RX and the 
charging process comes to an end when 
the voltage across CX is equal to the 
voltage across RY in the potential 
divider given by RY and RX in series. 

To sum up the situation so far, the 
effect of closing the switch in Fig. 2(a) 
is to cause a charging process to occur 
SEPTEMBER 1974 

which results in CY holding a charge 
which is equal to half the supply voltage 
across its terminals.. The important 
point to be taken up here is that CY 
will only be left with half the supply 
voltage across its terminals when the 
time constants of the two pairs of com- 
ponents are equal. If the time constants 
are unequal then the final voltage 
across CY will be other than half the 
supply voltage. Another point to be 
mentioned is that, since RX is lower in 
value than RY, capacitor CX is higher 
in value than CY. In practice it is 
possible to make CX very much larger 
than CY whilst retaining equal time 
constants, and this feature is of con- 
siderable advantage as we shall see 
when we later examine the complete 
circuit of the capacitance meter. 

PRACTICAL DIODES 

It Was assumed just now that the 
three diodes were `perfect' rectifiers, 
but in practice this is of course im- 
possible. Germanium diodes cannot be 
used in the design because their leak- 
age currents, when reverse biased, are 
too high, and so the three diodes have 
to be silicon diodes with their inevit- 
able forward voltage drops of approxi- 
mately 0.6 volt. 

Fortunately, these forward voltage 
drops do not alter the ability of the 
circuit to cause CY to become charged 
to half the supply voltage. When CY is 
at half supply voltage, the voltage at 
its upper terminal is 3 volts above the 
lower supply rail,' whereupon the 
voltage at the anode of D3 (and that at 
the anode of D2) is 3.6 volts above the 
lower rail. When ÇX is, simultaneously 

charged to half supply voltage, its 
lower terminal is also 3 volts above the 
lower supply rail. Since the anode of 
D2 is 3.6 volts above the lower rail, 
this diode is on the point of becoming 
fully conductive. Thus the changeover 
which leaves CY charged to half supply 
voltage takes place in the same manner 
as was described before, the only 
difference being that it occurs when 
the anodes of D2 and D3 are 3.6 volts 
above the lower supply rail instead of, 
as was assumed earlier, being 3 volts 
above the lower supply rail. 

The introduction of D3 into the 
charging circuit for CY means that, 
before the circuit changeover at half 
supply voltage, the charging voltage 
available for this capacitor is 6 volts 
minus the 0,6 volt dropped across D3. Dl the third silicon diode, is intro- 
duced into the charging circuit for CX 
to retain the balance between the two 
charging circuits. The charging voltage 
for CX is then, like that for CY, equal 
to 6 volts minus the 0.6 volt dropped 
in a conducting silicon diode. 

We can now take development to a 
further stage, whereupon we arrive at 
the circuit shown in Fig. 2(b). Here, 
RX is made a variable resistor and a 
voltmeter is connected across CY. RX 
is adjusted until a setting is found 
which causes the voltage across CY to 
be equal, after a charging run, to half 
the supply voltage. When this occurs 
the time constants are equal, where- 
upon the product of CX and RX is the 
same as the product of CY and RY. 
As can be seen from the equation in 
the diagram, CX is .then equal to the 
product of CY and RY divided by RX. 
CX can be the capacitor whose value 
we wish to measure, whereupon we can 
find this from the values of CY, RY 
and RX. If CY is made equal to 1aF, 
as it is in the practical circuit, the value 
of CX, in microfarads, is equal to RY 
divided by RX. 

PRACTICAL CIRCUIT 
The practical working circuit of the 

capacitance meter appears in Fig. 3. 
Here, CX becomes the test capacitor 
whose value is being measured, and 
CY is the 1µF capacitor, Cl. The two 
capacitors are discharged via S1(a) 
and Sl(b) when this switch is in the 
'Off' position. Resistors Rl and R2 are 
inserted in the discharge circuits to 
limit current flow and to prevent 
sparking at the switch contacts. RX 
now becomes the variable resistor 
VR1 in series with current limiting 
resistor R3. VR1 is calibrated over a 
range of resistance in this component 
and R3 from 20 to 2000. Resistor RY 
is either R4, R5 or R6, according to 
the position of range switch S2. 
Diodes D1, D2 and D3 have the same 
circuit positions as they had in Figs. 
2(a) and (b). 

The voltmeter of Fig. 2(b) has to 
have virtually an infinite input im- 
pedance because it has to indicate the 
voltage across Cl after the latter has 
become charged. If the voltmeter 
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Fig. 3. The complete working circuit of the capacitance meter 

input impedance is too low the capaci- 
tor will simply discharge into the volt- 
meter as soon as its charging voltage is 
removed. This problem is overcome by 
coupling the upper terminal of Cl to 
an insulated gate m.o.s.f.e.t. function- 
ing as a source follower. The voltage on 
the source of the f.e.t. is coupled to the 
negative terminal of meter MI, the 
positive terminal of which connects to 
the slider of pre-set potentiometer 
VR2. VR2 is set up such that the meter 
gives a reading of zero current when 
the potential on the gate of TRI is 3 
volts positive of the negative supply 
rail. For voltages on the gate that are 
negative of 3 volts the meter then gives 
a forward reading in excess of zero 
current and for voltages on the gate 
that are positive of 3 volts the meter 
gives a reverse reading. Ideally, M1 
should be a centre -zero meter having a 
sensitivity of 50-0-50µA or 100 0 
10012A, and such an instrument could 
be used if the constructor so desired. 
However, the writer feels that the 
expense of a permanently connected 
centre -zero meter is hardly justified in 
a simple instrument of this type, arid 
that a more economic approach con- 
sists of providing two terminals to 
which a standard multimeter can be 
connected when required. The meter is 
switched to read 50µA or 100µA 
full-scale, and it is assumed that the 
meter needle has sufficient travel be- 
low the zero current calibration point 
to indicate that the current in its coil is 
in the reverse direction. 

The range switch S2 can be any small 
3 -way rotary switch, and on Range 1 it 

R8 

22kn 

VR2 

IOOkn 

R9 

22kn 

allows the IkO resistor R4 to take up 
the function of RY in the previous 
circuits. Since test capacitance, in 
microfarads, equals R4 divided by the 
resistance inserted by VR1 and R3 (20 
to 2000), the Range 1 maximum is 
1kO divided by 200, or 50µF, and the 
Range 1 minimum is 1k52 divided by 
2000, or 5µF. On Range 2, S2 selects 
the 10kO resistor R5. Since this is 10 
times the value of R4, Range 2 covers 
50 to 500N.F. The 100kO resistor, R6, 
selected on Range 3 is 10 times the 
value of R5, and so Range 3 covers 
500 to 5,0001.i.F. 

The on -off switch S2 must have a 
break -before -make action. A d.p.d.t. 
toggle switch would be a satisfactory 
choice here, 

To operate the capacitance meter, 
the test capacitor is connected to the 
test terminals with correct polarity. 
S1(a)(b) is in the 'Off' position. S1(a) 
(b) is then turned to 'On' and the 
meter reading is observed. If the meter 
reading indicates reverse current, 
S1(a)(b) is returned to `Off' and the 
resistance inserted by VR1 is reduced. 
S1(a)(b) is again set to 'On' and the 
meter reading checked. When the 
meter gives a forward indication, this 
signifies that the resistance inserted 
by VRI has to be increased. The 
process is repeated until a setting in 
VRI is found which causes the meter 
to give a zero, or near -zero, reading 
when Sl (a)(b) is set to 'On'. The value 
of the capacitor is then read from the 
scale fitted to VR1. This process may 
appear to be laborious but in practice 
it can be carried out very quickly. 1f 
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the first two settings in VR1 are near 
the opposite ends of its range, one 
should cause a reverse reading and the 
other a forward reading in the meter. 
These readings will then indicate that 
the desired setting for VRI is between 
these two extremes and it is not at all 
difficult or time-consuming to find a 
final setting in VRI which gives a zero, 
or near -zero, reading in the meter. 
On Ranges I and 2 the rate of charge 
in Cl is sufficiently high to enable the 
meter to give a virtually immediate 
reading after S1(a)(b) has been set to 
'On'. Cl charges at a lower rate on 
Range 3 and the meter reaches its 
final reading a fraction of a second 
after SI(a)(b) has been put to the 
'On' position. 

The reason why a reverse current 
reading in the meter indicates that the 
resistance inserted by VR1 has to be 
reduced is due to the following chain 
of events. If VR1 inserts too high a 
resistance the test capacitor charges 
at too slow a rate, allowing Cl to 
charge to a voltage higher than the 
half supply voltage level before diode 
D2 becomes conductive and the circuit 
changeover takes place. The voltage 
applied to the gate of TRI is thus 
positive of the half -supply voltage, and 
the source of TR 1 is in consequence 
positive of the potential which cor- 
responds to half supply voltage at the 
gate. The negative terminal of the 
meter is thus positive of its positive 
terminal and the meter gives a reverse 
current reading. Conversely, too low 
a resistance in VRI results in Cl 
acquiring too low a charge before the 
changeover, with a consequent for- 
ward reading in the meter. It is helpful 
to wire up VRI such that the resistance 
it inserts into circuit reduces as its 
spindle is turned clockwise. This gives 
a psychological link with meter de - 

031 
VR 

R9 

3V 

Fig. 4. VR2 is adjusted for 
zero reading in the meter 
when the gate of TR9 is 
3 volts positive of the negative 

supply rail 
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flection, since the effect of turning 
VRI `to the right' is to cause the meter 
needle to move `to the right'. 

CHARGING CURRENTS 
The initial charging currents in 

the test capacitor circuit when 
Sl(a)(b) is set to 'On' can be quite 
high. When VRI is adjusted to offer, 
in combination with R3, a series 
charging resistance of 20û, the initial 
charging current is nearly 300mA. If 
the internal resistance of the battery is 
appreciable when compared with the 
209 figure, the initial charging current 
in the test capacitor will be signifi- 
cantly lower than it should be, and the 
capacitance meter will give inaccurate 
readings. A suitable 6 volt supply 
would be given by two new 3 volt 
cycle lamp batteries (Ever Ready 
No. 800) connected in series. A 6 volt 
stabilized supply with a current 
capability of at least 300mA could 
'also be used. 

Due to the high initial charging 

However, for normal usage it should; 
be quite adequate to use 5% compon- 
ents here, since the components being 
measured are, themselves, of a nature 
which has a notoriously wide tolerance 
on value. Capacitor Cl is a polyester 
or polycarbonate component. An 
electrolytic capacitor must not be. 
employed for Cl. 

Potentiometer VR1 is fitted with a 
pointer, or a pointer knob, behind' 
which is a scale calibrated in terms' 
of capacitance. The scale is made up 
with the aid of an ohmmeter. The 
capacitance meter is switched off and 
the upper end of VR1 track is discon- 
nected from circuit. The ohmmeter is 
then connected to the lower end of 
R3 and the upper end of VRI track 
so that it indicates the total resistance 
given by both these components. The 
scale is then marked off by setting 
VR1 to give specific values of resistance 
reading and marking the correspond- 
ing capacitance values on the scale. 
Fig. 5 shows a conversion scale for 

Capacitance, Range I - pF 

50 30 20 15 12 10 9 
I i I I Iii`il I 

I 

I 

20 40 60 80 IOO 

: 7 6 5 
1 1 I 

I I I I 

120 140 160 180 200 

Resistance (RI+R3) -n 

Fig. 5. Conversion chart giving capacitance values corresponding to 
resistance in VR1 and R3 

currents it is preferable to make VR1 
-a wire -wound rather than a carbon 
component. It should be rated at 3 
watts. R3 can be a 1 watt carbon 
resistor or a small wire -wound re- 
sistor. Resistor R1 is rated at 1 watt 
to allow for the discharge currents 
from high value capacitors connected 
to the test terminals. 

Potentiometer VR2 can be a skeleton 
pre-set component, and it is set up for 
a zero reading in the meter when the 
gate of TRI is 3 volts positive of the 
negative supply rail. Initially, VR2 
slider is set to mid -travel and the 
capacitance meter is then turned on at 
S1(a)(b). A separate new 3 volt battery 
is next connected to the gate and the 
negative supply rail as shown in Fig.4, 
after which VR2 is carefully adjusted 
for a zero reading in the meter. The 3 

volt battery is removed, and the volt- 
meter section of the capacitance meter 
is then set up. 

If very accurate results are required, 
R4, R5, R6 and CI could all be close - 
tolerance components, say 1% or 2%. 

Range 1, in which 2052 corresponds 
at one end to 50p.F and 20052, at the 
other end, corresponds to 5µF. The 
capacitance values are multiplied by 
10 for Range 2 and by 100 for Range 3. 

Finally, mention must be made of 
the need for care when wiring in the 
f.e.t., TRI. The gate insulation of this 
transistor can be broken down by 
quite low static voltages, such as those 
present on an unearthed soldering 
iron. The author made the f.e.t. the 
last component to be connected up, 
and he wired it into circuit after 
initially short-circuiting the drain, 
source and gate lead -outs together 
with a piece of thin tinned copper wire, 
and then removing this after all the 
lead -outs had been soldered. An 
alternative approach is to use a 
transistor holder and fit the f.e.t. to 
this after all wiring has been completed. 
No connection is made to the sub- 
strate lead -out, and the can of the 
f.e.t. should not be allowed to touch 
a metal chassis or any other con- 
nections. 
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NEWS AND . 
FIRST SECTIONS OF EMI'S £1 .25 MILLION ANTENNA 
ORDER GO ON TEST 

Now being erected at EMI's test site in Hayes, Middlesex, are the first three 
sections of the £1.25 million antenna system which EMI is building for the 
third -of -a -mile high CN observation and communications tower in Toronto, 
Canada. 

When completed, the antenna complex will radiate most of Toronto's 
FM and TV broadcasts. The £1.25 million contract is one of Britain's 
largest ever antenna orders, and was won by the Telecommunications 
Division of EMI Sound & Vision Equipment Limited. 

The three sections at the test site are the first parts of a directional VHF 
antenna for Channel 5 colour transmissions by the Canadian Broadcasting 
Corporation, a second directional VHF antenna for Channel 9 colour 
transmissions by CFTO-TV Ltd, and an omnidirectional UHF array for 
colour TV transmissions on Channels 19 and 25. 

In the picture, riggers are shown at work positioning the antenna elements 
in the first ring of the VHF Channel 9 array. The outer casing measures 
19 ft. in diameter and is part of a glass reinforced plastic radome which will 
completely enclose the arrays. This is essential to protect the antenna 
systems during the hard Canadian winter. The complete Channel 9 array 
will measure 49 feet high and is to be located at a mean height of 1,635 feet. 
The timber trestle supports the section of g.r.p. radome in place for the tests. 

BRITISH SALES TEAM SEE FRENCH AT WORK ON HI-FI 
De Banks Electronics, major UK distributors of ERA 
high fidelity equipment, took its entire sales team to the 
manufacturer's plant near Paris at the end of March, for 
a practical teach -in on the company's product range. 

The team's job is now to impart their insight to 
approved ERA -De Banks dealers in Britain so that they, 
in turn, can give better customer service. 

In addition to watching turntables, amplifiers, tuners 
and speakers being built, the British party were shown 
units being inspected and tested during production. 
Amplifiers and tuners, for example, are soak -tested for 
two days; turntable decks are checked individually, 

At ERA factory near Paris, British sales team sees model 
3033 turntable tested during production. Tony De Banks 
(second from right) discusses method with Guy le Rever- 

end, ERA production director (extreme right). 

both mechanically and on wow and flutter meters, 
before being mounted. 

The manufacturers believes in carrying out stringent 
tests on each individual unit before it leaves the 
factory. Random selection testing is not considered 
good enough for equipment of this quality. 

A mobile showroom is currently touring Britain, 
manned by ERA -De Banks staff, giving technical and 
sales advice to approved dealers. 

De Banks Electronics Ltd is at Market House, High 
Street, Tring, Hertfordshire. 

INTERNATIONAL BROADCASTING 
CONVENTION 
The Management Committee of the International 
Broadcasting Convention recently announced that 
H.R.H. The Duke of Kent is to open IBC'74 at Gros- 
venor House in London, on Monday, 23rd September, 
1974. 

COVER PRICE INCREASE 
We have recently incurred further substantial increases 
in our printing costs and we much regret that, as from 
the next issue, the cover price will be increased by 3p 
to 25p. 

Annual subscription rates from 1st October will be 
£3.30 (U.S.A. and Canada $8.00). 
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COMMENT 

PROGRESS AT NORWICH OBSERVATORY 

In our January issue, we gave some details of the 
observatory being built by members of the Norwich 
Astronomical Society. The two accompanying photo- 
graphs show the progress being made. 

The photo of the astronomical dome was taken on 
the occasion of the official opening of this dome, which 
took place on completion of the removal of the Society's 
10 inch reflecting telescope from its old site to the new 
one, and its installation in the new dome. 

The new dome and its ancilliary buildings were 
declared open by Mrs. Angela Baldwin, who is a great - 
great -granddaughter of Sir William Herschel, one of the 
greatest amateur astronomers of all time. The dome 
has been named the `Herschel Dome'. 

The other photo is of a model of the second telescope 

EVENING CLASSES AND CLUB NEWS 
Courses for the Radio Amateurs' Examination will be 
held at the following venues:- 

Acton Technical College, High Street, London. 
W3 6RD. Wednesdays, 6.30-9.00 p.m. Com- 
mencing 25th September. Enrolment 12th and 
18th September, 6.15-8.15 p.m. 
Shelburne Youth Centre Radio Club, (near 
Holloway Underground Station) Hornsey Road, 
London N.7. Mondays and Thursdays at 
7.00 p.m. Commencing 2nd September. 
Gosforth Secondary School, Gosforth, North- 
umberland. Tuesdays and Wednesdays 7.00- 
9.00 p.m. Commencing this month. 
Glasgow College of Nautical Studies, 21 Thistle 
Street, Glasgow, G5. Tuesdays and Thursdays, 
7.00-9.00 p.m. Commencing Tuesday, 10th 
September. Fee £3.00. Students under 18, free. 
Harlow and District Amateur Radio Society 
Annual Mobile Rally on Sunday 22nd September 
at Nettleswell Comprehensive School, Harlow. 
Details can be obtained from B. W. Nappey, 
Spurway, Sheering, Bishop's Stortford, Herts. 
CM22 7NB. 
It is proposed to form a Durham University 
Radio Society and a call sign, G4DUR, has been 
provisionally reserved. 

Anyone at all interested should contact Peter 
Whittle, G4BBU, 1 Blinco Road, Urmston, 
Manchester, or, during term time, c/o St. Chad's 
College, South Bailey, Durham. 

SEI'1 EMBER 1974 

and its dome, to be constructed by the Society, and as 
can be seen it presents the Society with a most ambitious 
project. 

It is hoped too, to have a Solar Noise Recording 
installation at the Observatory in due course, so that 
visual sunspot observations can be correlated with 
radio observations. In this connection, Dr. A. C. Gee, 
G2UK, 21 Romany Road, Oulton Broad, Lowestoft, 
Suffolk, would like to hear from any reader who has 
had experience of this type of radio equipment or with 
that for recording Sudden Enhancement of Atmos- 
pherics (SEA's). 

"I sha!l be glad when the TV's repaired!" 
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SELECT/VE 
RECE! VER 
For the 

L.F. Bands 
Part 1. 

Front panel layout of the receiver. The tuning 
indicator is fitted behind the horizontal slot at the 

left of the central tuning drive 
by 

F. G. Rayer, T.Eng. (C.E.I.) Assoc. I.E.R.E. 

Having no less than eight i.f. tuned circuits, this receiver offers 
a very high degree of selectivity. Frequency coverage is from 9.5 
to 580 metres, bands being selected by means of four sets of 
plug-in coils. The design is sufficiently flexible to enable the 
receiver to be initially assembled with some of the stages omitted, 

these being fitted at a later date. 

THE 
RECEIVER TO BE DESCRIBED IN THIS THREE-PART 

series was primarily intended for use on the 160 and 
80 metre amateur bands, and it has the advantages of 
bandspread and more than average selectivity. It will 
also, however, provide excellent results on the higher 
frequencies, or it may be employed for general coverage 
or even for medium wave DX reception. The bands 
actually covered depend on the particular interests of 
the user. There are some optional features which also 
depend upon the requirements of the user, these 
including either a crystal marker for frequency calibra- 
tion or a pre -amplifier which gives increased sensitivity 
for operation with a telescopic aerial. Again, the 
receiver can be fitted with an electronic muting stage to 
enable it to be used with transmitting equipment. This 

is a useful feature but is, of course, not required when 
activities do not include transmitting. 

The basic circuit, without the optional extras, will 
next be discussed in sections, and this should help to 
avoid any difficulty for the less experienced constructor. 
Details of construction and a description of the 
optional extras will be given in the following two 
articles. The receiver uses valves rather than semi- 
conductors, a point which will be appreciated by 
constructors who still prefer to work with these. In a 
receiver having the very high gain that is given here it is 
possible to employ valves in circuit configurations 
which have been well tried and proven over a long 
period of years. 
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R.F. STAGES 

The circuit of the radio frequency amplifier and 
frequency changer stages is shown in Fig. 1. L1, L2 and 
L3 are the aerial, r.f. and oscillator coils respectively, 
and are tuned by VCI, VC2 and VC3, which are the 
three sections of a 3 -gang 310pF bandsetting capacitor. 
This capacitor is operated by way of a small ball drive. 

VC4, VC5 and VC6 are the sections of a second 3 - 
gang capacitor. This provides bandspread tuning of all 
circuits and is operated by the central reduction drive of 
the receiver. Each section of this capacitor is 25pF, and 
the small value allows easy `opened -out' tuning of the 
short wave frequencies. 

VC7 is a panel operated trimmer. It is peaked for best 
results with any aerial so that optimum performance is 
always assured. 

VC8 is a similar trimmer, but it is attached internally 
to the bandset ganged capacitor. No adjustment of this 
capacitor is necessary once it has been set, unless the 
plug-in coils, L1, L2 and L3 are changed. When 
another set of coils is inserted any signal near the high 
frequency end of the band is peaked by adjusting VC8, 
and a small knob is fitted for this operation. Provided 
the coil cores are correctly adjusted, this setting of VC8 
will prove satisfactory throughout the band. 

TC1 is a trimmer for the oscillator section, and only 
needs to be set so that VC7 and VC8 can peak up 
signals within their range of capacitance change. TC1 

BLUE 

+m, 

VC 

r 
1- 

LI 

YELLOW 

should not be touched after it has been initially adjusted 
or the tuning dial calibration will be upset. 

The oscillator coils in the L3 position are so made that 
when any particular coil is inserted the correct padding 
capacitor, C8, C9 or C10, is brought into circuit. There 
is no real need to provide a padding capacitor for ally 
range which will not be required. Further details of these 
capacitors and the bands covered are given a little later 
in this article. 

For stable reception of all modes of signal, the 
oscillator section of V2 is operated from a 150 volt 
regulated h.t. supply. 

The potentiometer VR1 allows manual gain control 
of the r.f. amplifier, VI, and also of the i.f. amplifier 
section of the receiver. Automatic gain control bias is 
applied by the a.g.c. line through RI to VI, but not 
to V2. 

A receiver of this type lends itself well to simplifica- 
tion, and the addition of some of its stages at a later 
date. This approach has the advantage that a working 
receiver can be made up more quickly. In Fig. 1, VI and 
its associated components could be temporarily 
omitted. Tag 8 of L2 would then be temporarily 
connected to chassis, and the aerial taken to tag 9 of 
this coil. Even with VI omitted the receiver will give an 
excellent performance, and V I can be added later with- 
out disturbing existing wiring apart from disconnecting 
pin 8 of L2 from chassis and removing the temporary 
aerial connection to pin 9. 

I.F. cathodes 

Fig. 1. The r.f. and frequency changer stages of the receiver 

AC.C. 
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Fig. 2. The i.f. amplifier, detector, b.f.o. and tuning indicator circuits 

BANDS COVERED 

Coils LI, L2 and L3 plug into B9A valve -holders, and 
the frequencies which are tuned will depend on the coils 
inserted. This has the advantage that wiring is simplified, 
and it is not necessary to incorporate switching or coils 
for bands which may be of no interest. 

A set of three coils is fitted for each band, these being 
Blue for LI, Yellow for L2 and Red for L3. The 
maker's range numbers and nominal tuning coverage 
are as follows: Range 2, 515 to 1,545kHz (580 to 194 
metres); Range 3, 1.67 to 5.3MHz (180 to 57 metres); 
Range 4, 5 to 15MHz (60 to 20 metres); Range 5, 10.5 
to 31.5MHz (28 to 9.5 metres). 

For the 160 and 80 metre bands, for which the 
receiver was primarily intended, Range 3 coils are used. 
If medium wave reception is wanted, the Range 2 coils 
provide this. For general short wave reception, the 
Range 4 coils will be most suitable, with Range 5 coils if 
the higher frequencies are wanted. 

The requisite oscillator padding capacitor for each 
range is automatically provided by connecting the 

i S 

2 c HT+ 

63V 

R18 

2 
150 

V5 3 V+ 
7 

lower end of the tuned winding of L3 to different pins. 
On Range 2 the padding capacitor is C8, on Range 3 
it is C9 and on Range 4 it is C10. There is no padding 
capacitor for Range 5 and the lower end of the tuned 
winding connects direct to chassis by way of pin 6. 

I.F. AND B.F.O. STAGES 

Fig. 2 gives the circuit of the intermediate frequency 
amplifier and beat frequency oscillator stages. V3 and 
V4 are the i.f. amplifiers. The potentiometer VR1 of 
Fig. I controls the gain of these valves by adjusting their 
cathode bias via R11 and R13. 

The two stages provide high amplification and 
sensitivity. Eight i.f. tuned circuits are present, giving a 
much greater degree of selectivity than is obtained with 
simpler circuits. IFTI and IFT2 are both centre -tapped 
and are coupled together by C12. 

Diode D1 provides detection and an a.g.c. voltage, 
and the latter is applied as bias to the r.f. amplifier, and 
to V3 and V4. The a.g.c. voltage is also used to control 
the display given by the tuning indicator, V6, this 
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Resistors 
(All fixed values watt 10% unless otherwise 4 

COMPONENTS 
stated) Inductors 

R1 100kû R13 100û LI Miniature Dual -Purpose Coil, valve 
R2 47k12 A. watt R14 470kû usage, Blue, ranges as required 
R3 6851 R15 270kû (Denco) - 
R4 47kû 1 watt R16 100kû L2 Miniature Dual -Purpose Coil, valve 
R5 33k0 z watt R17 47kû usage, Yellow, ranges as required 
R6 47kû R18 33162, -1 watt (Denco) 
R7 33052 R19 470k12 L3 Miniature Dual -Purpose Coil, valve 
R8 2.2kû watt R20 1kû usage, Red, ranges as required 
R9 100kû R21 100kû (Denco) 
RIO 47kû 2 watt R22 470kû L4 B.F.O. coil type BFO2/465 (Denco) 
R11 1O0û R23 27052 IFT I I.F. transformer type IFTII/465/CT 
R12 47kû z watt R24 lkû 2 watts (Denco) 
R25 5.6kû 5 watts IFT2 I.F. transformer type IFT11/465/CT 
VR1 10k2 potentiometer, linear wire - (Denco) 

wound IFT3 I.F. transformer type IFTI1/465 
VR2 500kû potentiometer, log, with (Denco) 

switch S2 IFT4 I.F. transformer type IFTI 1/465 
(Denco) , 

Capacitors 
(All fixed values plastic foil unless otherwise stated) 

CHI 10H smoothing choke, 85ma (Home 
Radio Cat. No. CLF16) 

Cl 0.05µF Tl Valve output transformer, 5,000 to 
C2 0.02µF 3û (see text) 
C3 0.1µF 
C4 0.25µF 

T2 Mains transformer, secondaries 250- 
0-250V at 80mA, 6.3V at 3A, 6.3V at 

C5 0.1µF I A, type MTl (Douglas) 
C6 0.02µF Diodes 
C7 47pF silvered mica Dl 0A81 
C8 350pF silvered mica 1% 
C9 1,100 or 1,000pF silvered mica 1% 

(see text) 

D2,3 Silicon rectifiers, 1A, 800 p.i.v. 
(see text) 

C10 3,000pF silvered mica 1% Switches 
CII 0.01µF S1(a)(b)(c) 3 -pole 3 -way rotary (see text) 
C12 5pF ceramic S2 s.p.s.t., part of VR2 
C13 0.05µF 
C14 0.05µF 
C15 0.05µF 
C16 0.1µF 
C17 0.05µF 
C18 0.1µF 
C19 15pF ceramic 
C20 100pF silvered mica 
C21 100pF silvered mica 
C22 140pF silvered mica (see text) 
C23 200pF silvered mica 
C24 200pF silvered mica 
C25 0.01µF 

Sockets, Plugs 
1 -off B7G valveholder 
6 -off B9A valveholders 
3 -off B7G valveholders with skirts and screening 

cans 
1 -off B9A valveholder with skirt and screening 

can 
2 -off insulated sockets or 2 -way socket strip for 

Aerial and Earth 
2 -off insulated sockets or 2 -way socket strip for 

speaker 
2-off plugs to fit speaker sockets 

C26 0.01µF Drives, Knobs 
C27 32µF electrolytic, 350 V.Wkg. 2 -off D Type 2 -speed drive units (Jackson) 
C28 32µF electrolytic, 350 V.Wkg. 

1 -off Drive type 4103 (Jackson) 
VC1,2,3 3 x 31OpF 3 -gang variable, type E3 

(Jackson) 
5 -off á in. knobs 
1 -off 1 é in. knob (optional) 

VC4,5,6 3 x 25pF 3 -gang variable, type 003 or 
03 (Jackson) 

1 -off small knob 

VC7 25pF variable, type C804 (Jackson) Miscellaneous 
VC8 25pF variable, type C804 (Jackson) Case, Type 'W', 12 x 7 x 7 in. (H. L. Smith VC9 15pF variable, type C804 (Jackson) and Co.) 
TCI 30pF trimmer, Philips concentric `Universal Chassis' 10 x 7 x 2 in. (Home Radio) 

Valves incorporating: 
V1 6BA6 V5 6BR7 2 -off 7x2 in. sides (Cat. No. CÚ136) 
V2 ECH81 V6 EM84 2 -off 10x2 in. sides (Cat. No. CU139) 
V3 6BA6 V7 12AT7 1 -off 10 x 7 in. plate (Cat. No. CU188) 
V4 6BA6 V8 0A2 1 -off Hardware Kit (Cat. No. CU154A) 

Speaker `Universal Chassis' side 5 x 2 in. (Home Radio 
Cat. No. CU134) 

LSI 3in. 3S2 3.Pn. speaker Tagstrips (as required) 
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offering a useful aid to correct tuning and trimming. 
After passing through the r.f. filter consisting of R16, 

C23 and C24, the detected audio signals are fed to the 
a.f. amplifier. 

The beat frequency oscillator V5 is not in use during 
a.m. reception. When it is desired to receive c.w. 
(morse) or s.s.b. signals, switch Si is set to position 1, 
whereupon h.t. is applied to V5 from the regulated 
supply. The b.f.o. coil, L4, is tuned by VC9, and the 
signal passed to diode D1 via C19. This allows the 
b.f.o. to produce an audio heterodyne for the reception 
of c.w. or to provide carrier insertion for the reception 
of s.s.b. signals. VC9 is adjusted by means of a small ball 
drive, to ease tuning here. It should be noted that, 
whilst V5 is a pentode, it is employed in the present 
circuit as a triode. 

As with the earlier stages of the receiver, some 
simplification can be made initially. For instance, if the 
b.f.o. is omitted normal broadcast reception will still be 
obtainable on all bands, so this stage could be added 
later to permit reception of c.w. and s.s.b. signals. 

V6 is also optional since the receiver can operate 
without it, and it could be wired in later. 

Again, IFTI, IFT2 and V3 may be omitted initially, 
tag 3 of IFT3 being taken to pin 6 of V2 in Fig. 1. 
However, the extra gain and selectivity given by the two 
i.f. transformers and V3 will probably be wanted later. 

Since the i.f. transformers are supplied pre -aligned 
and only require a small final adjustment to peak up 
signals, this section of the receiver should prove 
trouble -free. It should be noted that the centre -tapped 
transformers IFTI and IFT2 have separate connections 

HT+ 

R16 

C25 

VR2 

R20 

R21 

R22 

6-3V 

As seen from the rear, the chassis presents an 
impressive appearance 

for one of the windings and internal capacitors, and that 
their tags l and 2 have to be joined together. 

Switch section Sl(a) puts the a.g.c. out of action for 
c.w. and s.s.b. reception. The centre position of SI is for 
`Standby'. In this position Sl(c) removes h.t. from the 
r.f. amplifier, frequency changer and if. amplifier stages. 
The valve heaters remain on, so that these stages can be 
switched on immediately. 

R24 
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Fig. 3. The a.f. and output stages, together with the power supply and voltage regulator sections 
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The inside of the receiver is reflected by the 
underside of the lid when this is raised 

A.F. AMPLIFIER 

The circuit of the audio frequency amplifier and 
power supply is shown in Fig. 3. Audio signals pass 
through C25 to the audio gain control, VR2. V7 is a 
double -triode, employed as a 2 -stage amplifier, and this 
easily provides enough gain and volume for this section 
of the receiver. T1 couples to the internal speaker, or to 
an external speaker. 

The mains transformer T2 is used with a choke input 
smoothing circuit, and it runs cool over long periods of 
working. V8 provides the regulated h.t. supply for the 
oscillator and b.f.o. circuits. When SI is in the `Standby' 
position the receiver is inoperative, but h.t. is still 
applied to the a.f. and voltage regulator circuits. 

The anode loads of all the amplifying stages are 
returned direct to the h.t. positive line, this being by- 
passed to chassis by C4 of Fig. 1 and C27 of Fig. 3. 
Despite the absence of individual stage decoupling it 
was found that the prototype receiver was quite stable. 
Care should be taken, in receivers built up to the circuit, 
to employ the same wiring layout as was used by the 
author. 

COMPONENTS 
The parts required for the basic receiver without the 

optional extras, i.e. the crystal marker, pre -amplifier or 
electronic muting circuit, appear in the accompanying 
Components List. A few comments need to be made 
concerning some of the parts. 

Capacitor C9 is listed as 1,100 or 1,000pF. The value 
of 1,100pF is that specified by Denco as the padding 
capacitor for the Range 3 oscillator coil. If a capacitor 
with this value cannot be obtained, it could be made up 
with a 1,000pF and a 100pF capacitor in parallel. 
Alternatively, a 1,000pF capacitor may be employed on 
its own, and this will in practice cause only a slight 
deviation tro.n the ideal tracking condition. Similarly, 
C22 has the value of 140pF which is specified by Denco 
for tuning the b.f.o. coil. The author finds that a 150pF 
capacitor can be used here if a 140pF capacitor cannot 
be obtained. The 3 -gang capacitor, VC I, VC2 and VC3, 
is listed by Home Radio under Cat. No. VC8. The 25pF 
3 -gang component, VC4, VC5 and VC6, can be Jackson 
type 003 or 03. The type 03 version is Home Radio 
Cat. No. VC2F. 

The two rectifiers, D2 and D3, can be any silicon types 
rated at 1 amp and with a p.i.v. of 800 or more. Recti- 
fiers type 1N4006 will be satisfactory. Transformer T2 is 
available from Home Radio under Cat. No. TM I, or 
from Henry's Radio, by whom it is listed as type 
MT1AT. TI is any small valve output transformer 
having an impediince ratio of around 5,000 to 3Q, or a 
turns ratio of about 40:1. When mounted, its height 
should not be greater than 2 in., as it is fitted below a 
chassis of this depth. The speaker specified for LS1 is 
that fitted inside the receiver case. If an external speaker 
is to be used, there is no necessity to obtain LS 1. 

Turning next to `hardware', the case type `W' is 
available from H. L. Smith and Co. Ltd., 287 Edgware 
Road, London, W2 1BE. Two Jackson D Type 2 -speed 
drive units are required, these being employed for the 
bandset and b.f.o. capacitors. They are supplied 
complete with knob and flexible spindle coupler and are 
listed by Home Radio under Cat. No. DL3B. The 
bandspread drive type 4103 has the Home Radio Cat. 
No. DL2A. The five lower control knobs visible in the 
photograph of the front of the receiver were Style 
SK Grey (Home Radio Cat. No. KN85B) in the 
prototype, and the 1 ö in. knob on the bandspread drive 
was Style PK Grey (Home Radio Cat. No. KN84F). 
This last knob is optional as it replaces the knob already 
provided with the drive, and it was chosen to match the 
SK knobs. The further small knob listed is fitted 
internally to VC8 and can be any style. 

Any other outstanding points concerning the 
components will be dealt with in next month's article. 

(To be continued) 

BACK NUMBERS 
For the benefit of new readers we would draw attention to our back number service. 

We retain past issues for a period of two years and we can, occasionally, supply copies more than two year old. The cost is the cover price stated on the issue, plus 6p postage. 

Before undertaking any constructional project described in a back issue, it must be borne in mind that compo- nents readily available at the time of publication may no longer be so. 

We regret that we are unable to supply photo copies of articles where an issue is not available. Libraries and members of local radio clubs can often be very helpful where an issue is not available for sale. 
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SHORT WAVE NEWS 
FOR DX LISTENERS 

By Frank A. Baldwin 

Times =GMT 

This is being written as the setting sun of a late sum- 
mer day slowly sinks beyond the western horizon and I 
gaze out from the shack window over a vista of Suffolk 
fields and woodland stretching away into the distance 
and beyond. Along my line of sight, from east to west, 
is the solid copper aerial wire. From the eaves just above 
the shack window to the guyed mast some 132ft distant, 
the aerial 'top' sways slightly in the light summer 
breeze often experienced on the East Anglian coast. 
One's thoughts go back over the years and recall some 
of the aerials erected and tried, found wanting and 
scrapped, adjudged (somewhat empirically) efficient and 
retained. There have been long ones, short ones, high 
ones, low ones, some orthodox and others extremely 
unorthodox. 

Extremely unorthodox? Well, take for instance those 
pre-war experiments with a concoction consisting of 
various lengths of wire from a few inches to many feet 
at the other end of which was connected one or more of 
that now defunct item of `smallest room' hardware, the 
cistern copper ball. The eventual `design' consisted of an 
aerial the length of the garden, the wire being festooned 
with half -a -dozen battered but polished copper balls 
that were a joy to behold. Having read that copper was 
an excellent material for aerials, this was an effort to 
increase the copper content and thus obtain a greater 
signal input to the O -V -O receiver - after all, I had 
attained the age of thirteen and was considered by the 
neighbours to be something of a wireless wizard - 
didn't I have a new type of `scientific aerial' in my 
garden? 

CURRENT SCHEDULES 
The information published in these schedules is 

correct at the time of writing but, due to various factors, 
sudden changes are liable to occur. 

JAPAN 
Radio Japan, Tokyo, has an English Service to 

Europe from 0800 to 0830 on 17710 and on 17825, from 
1830 to 1900 on 9700 and on 11960. 

KOREA (NORTH) 
Radio Pyongyang operates an External Service in 

English to Europe from 2000 to 2200 on 3695, 6576 
and on 9415. Also in English to the Middle East and 
Africa from 1800 to 2000 on 3560, 6338 and on 9777. 

POLAND 
Radio Warsaw currently lists its English Service to 

Europe as follows - from 0630 to 0700 on 7285, 9540 
94 

Frequencies = kHz 

and on 9675; from 1200 to 1230 on 7285 and 9540; from 
1600 to 1630 on 6095, 7125, 7285 and on 9540; from 
1830 to 1900 on 6095, 7125, 7285 and on 9540; from 
2030 to 2100 on 7285 and 9540; from 2230 to 2300 on 
5995, 6135, 7285 and on 9540. 

VIETNAM (NORTH) 
The Voice of Vietnam, Hanoi, offers an English 

Service to Europe from 1800 to 1900 on 10040 and on 
15012. 

KOREA (SOUTH) 
Radio Korea, Seoul, maintains a General Service 

which is also directed to Europe from 0630 to 0700 and from 0900 to 0930 on 9640 and on 11925. A General 
Service in English, not specified as being directed to Europe, is listed on the same two channels from 1900 to 1930. 

CUBA 
Radio Havana radiates to Europe in English from 

2010 to 2140 on 15155. 

BULGARIA 
Radio Sofia is in English to the U.K. and Eire, from 

1930 to 2000 on 6070 and on 9700 and from 2130 to 
2200 on the same channels. 

KUWAIT 
Radio Kuwait has an English programme from 1700 

to 2000 on 11825 and 15415, the latter channel is that 
for Europe and the former is that for East and South 
Asia. 

BANGLADESH 
Radio Bangladesh has broadcasts in English in the 

General Overseas Service from 0445 to 0515 on 15455 
and 17695; from 1230 to 1300 on 15520; from 1815 to 
1900 on 9550 and on 11635 and from 1900 to 1915 on 
9550 and on 11635, the latter transmission being a 
newscast read at slow speed. 

U.S.S.R. 
External Services are radiated from various regional 

centres and to assist the reader in the logging of some 
of these, the following information is given. 
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KIEV 
Radio Kiev operates in various languages from 1530 

to 0100 on many channels but listen for the English 
broadcast on Mondays, Thursdays and Saturdays from 
1930 to 2000 on 6045, 7205 and on 7390. Most of the 
listed channels are used from 0030 to 0100 on Sundays, 
Tuesdays and Fridays during an English transmission 
to the Americas, listen on 6020, 9690, 11690, 11720, 
11735, 11800, 11870, 11980, 12040, 12050, 15210, 
15455, 17720, 17775 and on 17900. 

DUSHANBE 
Radio Dushanbe operates in Persian and Tadzhik 

from 1400 to 1830 on 7300. 

BAKU 
Radio Baku is on the air from 1300 through to 1950 

in Persian, Azerbaijani, Turkish and Arabic on 6110 
and 9840. From 1530 to 1600 the additional channel of 
9665 is also used and from 1630 to 1700 the added 
channel is 6120. 

MINSK 
Radio Minsk is in Belorussian to Europe from 1800 to 

1830 on 7310, 9610 and on 9710 and from 2130 to 2200 
on 5960, 7160 and on 7340. 

LENINGRAD 
Radio Leningrad may be heard, in Russian for 

Soviet Fishermen, from 2230 to 2330 on 7250. 

RIGA 
Radio Riga operates in Swedish and Latvian from 

0800 to 0915 and from 1930 to 2200 on 5935. From 1000 
to -1100 (not on Tuesdays or Fridays) Radio Riga can be 
heard with the "Atlantika" programme in Russian, 
also on 5935. 

TALLIN 
Radio Tallin can be logged in Finnish from 0800 to 

1000 and from 1600 to 1630, in Swedish from 2105 to 
2135 and in Estonian from 2135 to 2200, all on 6085. 

TBILISI 
Radio Tbilisi is in Georgian to Europe and the 

Middle East from 1900 to 2100 on 5930. 

TASHKENT 
Radio Tashkent is on the air from 1200 to 1800 in 

English, Urdu, Uigher, Hindi, Persian, Arabic and 
Uzbec on 7145, 9600, 15115 and on 15460. The Alama 
Alma Ata transmitter also radiates these programmes 
on 5035, 6060, 6135, 11700, 11730 and on 11925. Try to 
log the English transmission to South Asia from 1400 to 
1430 on 11730, 11925, 15115 and on 15460. 

VILNIUS 
Radio Vilnius operates from 2200 to 2300 and from 

0030 to 0100 in English and Lithuanian. Listen from 
2230 to 2300 when the English Service to Europe and 
North America is radiated on 9685, 11770, 11790, 
SEl'1 EMBER 1974 

11980 and on 15370. Channels used by Radio Vilnius 
are as above plus 12070. 

VLADIVOSTOK 
The "Pacific Ocean Radio Station" is in Russian to 

the Pacific, Far East and South Asia from 0700 to 0800, 
from 1430 to 1530 and from 1900 to 2000 on Sundays, 
Wednesdays, Fridays and Saturdays on the following 
channels. From 0700 to 0800 on 4030, 5015, 6035, 9620, 
9645, 9810, 11740, 15105, 15115, 15150, 15190, 15395, 
17745, 17805 and on 17890 (also on 7135 in SSB). This 
transmission also relayed from Magadan on 5940, 7380, 
9500 and on 12240, also from Petropavlovsk -Kam- 
chatka on 4485 and from Yuzhno-Sakhalinsk on 4050. 

From 1430 to 1530 on 7125, 7295, 9590, 9620, 9755, 
9780, 11835, 11890 and on 12010; from 1900 to 2000 on 
5015, 7100, 7160, 7170, 7185, 7195, 7275, 7295, 9735 
and on 12010. 

AROUND THE DIAL 

INDIA 
All India Radio, Delhi, heard with station identifica- 

tion and a newscast of local events at 2100 on the 
regular 9525 channel. Dehli can also be heard on 11620, 
where we logged them recently at 1920 when a talk in 
English on the subject of Indian. cricket was being 
radiated. 

PAKISTAN 
Karachi on 11672 at 1931 when broadcasting a pro- 

gramme of local music and songs. 

U.A.R. (EGYPT) 
Cairo on 11630 at 1928 with Arabic -type music and 

songs. 

ISRAEL 
Kol Yisrael, Jerusalem, logged on 9495 at 1935 when 

we heard a programme in English about U.S. support 
for Israel in the recent conflicts. 

CHINA 
Radio Peking at 1930 on 9550 with identification and 

"East is Red" at sign -on. 

BRASIL 
Radio Nacional de Brasilica on 15245 at 2315 in 

English with announcements and asking for reports. 

U.S.A. 
WINB Red Lion on 15185 at 2115 with an evangelical 

programme in English. 

MONTE CARLO 
Trans -World Radio on 9525 at 0958 with identifica- 

tion and announcements at closure of programme in 
English. 

HUNGARY 
Radio Budapest at 1945 on 9833 with a programme in 

English, also at 2145 on a later occasion. 

EQUATORIAL GUINEA 
Bata at 2112 on 4926 with OM giving a talk in 

Spanish, also heard with African -type music and then 
with local pops until sign -off at 2130. 

95 

www.americanradiohistory.com



`AUTO 

The Auto -slide' timer unit is housed in a neat 
plastic case 

A timer unit which allows projectors 
to automatically change slides at 

intervals of 5 to 20 seconds 

NEXT 
TIME YOU GET OUT THOSE HOLIDAY SLIDES AND 

set up the projector for a show, wouldn't it be nice 
if you could just load the slide magazine and then allow 
the projector to get on with showing the slides by itself? 
It would, of course, be possible to control the projector 
with a signal from a tape recorder by using an electronic 
tape -slide sync. attachment, but a simpler and rather 
more economical arrangement can often be quite 
satisfactory. The production of a simple electronic 
control unit, by means of which the slides can be 
changed automatically every few seconds, is a relatively 
straightforward project. In this article an electronic slide 
change control unit is described which gives a pre-set 
time delay between slide changes. The delay is variable 
from about 5 to 20 seconds as desired. 

SLIDE CHANGE MECHANISM 

Many modern slide projectors have an automatic 
slide change mechanism which can be remotely con- 
trolled by a push button switch. Usually this mechanism 
is driven by a small motor similar to the type used in 
tape recorders. A basic circuit diagram of the system is 

ANAU7 
SLIDE 

by S. A 

Inside layout of the 
block, which is cut fr 
can be seen in from 
The panel fits into in. 
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SLIDE' 

MA ric 
TIMER 

. Money 

nit. The 2 -way terminal 
tn a longer terminal strip, 
of the Veroboard panel. 
mal grooves in the case 

COMPONENTS 
Resistors 
(All fixed values 4 watt 10%) 

RI 220kO 
R2 15k0 
R3 4700 
R4 1000 
VR1 1MS2 potentiometer, linear 

Capacitors 
Cl 22µF tantalum bead electrolytic, 

16 V.Wkg. 
C2 0.1µF, 600 V.Wkg. 

Integrated Circuit 
ICI NE555V or equivalent 

Triac 
CSR1 TAG302-400 

Switches 
Si s.p.s.t. toggle 
S2 Press -button, push to make 

Battery 
B1 9 volt battery type PP3 (Ever Ready) 

Miscellaneous 
Case, `Zippy' type P2 
2 -way terminal block 
Battery connector 
Veroboard, 0.1 in. matrix 
Knob 
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Micro -switch 

Drive 
motor 

Remote 
push 

switch 

Fig. 1. The basic projector circuit which allows 
remote changing of slides 

shown in Fig. 1. For the sake of simplicity the resistors 
and diodes, normally fitted to provide dynamic braking 
of the motor, have been omitted from the diagram. 

A microswitch SI which ik operated by the slide 
change mechanism controls the supply to the drive 
motor. This switch is so arranged that it breaks the 
motor supply when the slide change operation is 
complete and the new slide is set up in the projector 
gate. 

To start a new slide change sequence the contacts of 
the microswitch are momentarily short circuited by the 
external control push button S2. This allows the motor 
to start running and, as the slide change mechanism 
gets under way, the microswitch is released and its 
contacts close. The motor will continue to run after the 
push button has been released and the slide change goes 
on to completion. 

To achieve continuous automatic slide changes the 
external electronic control unit must simulate the 
action of the remote push switch at intervals of a few 
seconds. 

DELAY TIMING CIRCUIT 

Timing in electronic circuits is frequently determined 
by charging, or discharging, a capacitor through a 
resistor. The associated electronic circuitry required to 
produce suitable pulse outputs can be conveniently 
packaged in an integrated circuit. In this case the 
Signetics type NE555V timer circuit, or one of its 
direct equivalents, is used. This device conies in an 
eight pin dual -in -line package and its pin connections 
are shown in Fig. 2. 

OV I 8 +vcc 

Trigger 2 7 Discharge 

Output 3 I U 6 Threshold 

Reset 4 5 Control voltage (not used) 
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Basically the 555 timer circuit contains a flip-flop 
switch and two level sensing comparator circuits, which 
are used to trigger the flip-flop into its 'on' or 'off' state 
as required. In addition the circuit contains a switching 
transistor controlled by the flip-flop. This transistor is 
turned on when the flip-flop is in its 'off' state and can 
be used to discharge the timing capacitor. 

Each of the level sensing circuits compares the voltage 
at its input against an internally generated reference 
level. The input to the first comparator is called the 
`trigger' input. When the voltage applied to this input is 
less than one-third of the supply voltage level the 
comparator switches and triggers the flip-flop into its 
'on' state. At this point the output voltage from the 555 
will rise to the supply voltage level. The input to the 
second comparator is called the `threshold' input, In 
this case the comparator becomes activated when the 
input voltage applied rises above two-thirds of the 
supply voltage. This second comparator resets the flip- 
flop to its 'off' state and causes the output voltage from 
the 555 to fall to zero. 

To obtain a continuous series of output pulses the 555 
is connected as shown in Fig.' 3. Here the two com- 
parator inputs are joined in parallel and fed by the 
voltage across the timing capacitor C. This capacitor is 
then made to charge and discharge through resistors 
R1 and R2. 

e 

TR 

2 
Ref 

TH 

1 

6 
Ref 
2 

2 

Ov 

vcc 
555 TIMER 

Set 
F -F O/P 

Reset 

Ov 

3 --o Output 

Fig. 3. The internal circuitry of the i.c. shown in 
simplified form 

o 

Suppose we start with the capacitor discharged and 
the voltage across it at zero. Since the input to the 
`trigger' comparator is below one-third of the supply 
voltage the flip-flop switches 'on'. The discharge 
transistor then turns off and allows the capacitor to 
charge towards the supply voltage through the resistors 
Rl and R2. The capacitor voltage rises until it reaches 
two-thirds of the supply level when the `threshold' 
comparator is activated and the flip-flop turns 'off'. At 
this point the discharge transistor turns on again and the 
capacitor discharges through R2 and the transistor. 
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When the voltage across the capacitor falls below one- 
third of the supply voltage the flip-flop turns 'on' once 
more and the cycle begins again. The circuit will 
therefore oscillate continuously and produce a series of 
output pulses at regular intervals. 

To initiate a slide change a short pulse of about a 
quarter second duration is required. This short pulse is 
obtained whilst the capacitor discharges and its length is 
governed by the time constant of C and R2. The 
interval between the pulses determines how long a 
slide will remain on the screen and is governed largely 
by resistor R1 which is much larger than R2. By making 
R1 variable the time delay between slide changes can be 
adjusted as required. 

POWER SWITCH 

Although a relay, energised from the output of the 555 
circuit, could be used to simulate the action of the 
remote push button switch, it was felt that a solid-state 
electronic switch would be more compact and possibly 
more reliable. 

Slide change drive motors are normally run from the 
alternating mains supply to the projector. The high 
voltages involved tend to rule out the use of a simple 
transistor as a switch, but a thyristor could be used to 
switch the motor supply. When a thyristor is turned on, 
by applying a positive voltage to its gate electrode, it 
will conduct but will only pass the positive half -cycles 
of the supply. A thyristor switch was initially tried in the 
prototype unit but it was found that, due to the half - 
cycle conduction, the amount of power supplied to the 
motor was insufficient to ensure reliable operation. 

An alternative switch device is the triac which is in 
effect two complementary thristors connected in parallel. 
This device, when turned on, conducts both half -cycles 
of the supply and therefore transmits full power to the 
motor. A triac can be triggered by either a positive or 
negative voltage applied to its gate but generally a 
negative input signal gives more consistent operation. 
Because the triac conducts in both directions its other 
terminals are called the 'Main Terminals', the one near 
the gate being `number 1'. The windings of the motor 
present an inductive load to the triac switch and large 
voltage transients can be produced when the triac 
switches on or off. To prevent breakdown or even 
destruction of the triac a transient suppressor made up 
from a resistor and capacitor is wired across the main 
terminals. 

CONSTRUCTION 

The complete circuit of the timer unit is given in 
Fig. 4. Most of the components can readily be mounted 
on a small piece of Veroboard. This should be of the 
0.1 inch matrix type to match with the pin spacing of the 
integrated circuit. A suitable layout for the board is 
shown in Fig. 5. The breaks in the copper tracks of the 
Veroboard can be made either by using the Vero cutter 
tool or by carefully using a ,, b in twist drill. The 
dimensions of the piece of Veroboard shown are 
designed to allow it to be fitted into a `Zippy' type P2 
plastic case. If an alternative case is used the Veroboard 
should be cut to fit the case being used. After assembly 
is complete check that no solder has run between the 
copper tracks to produce unwanted short-circuits 
between tracks. 

A PP3 size transistor radio battery is used to provide 
the 9 volt supply for the 555 circuit. It is mounted 
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l 9V 
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ICI 

555 

MT 

MT2 

S2 

To 
projector 

MT1 

MT2 

TAG 3O2-400 
Lead -outs 

Fig. 4. The circuit of the automatic slide timer 

between the circuit board and one end of the case and is 
held in position by foam plastic packing. 

A tantalum bead type electrolytic capacitor should be 
used for the timing capacitor Cl since it is essential that 
this capacitor has a very low leakage current. The 
timing resistor for the delay between slide changes is 
made up from a fixed resistor and a 1 M Sl linear track 
potentiometer. This potentiometer is mounted on the 
front panel of the case. A switch for the battery supply 
and a push-button switch are also mounted on the panel. 
The push-button switch can be used for manual opera- 
tion of the slide changes if automatic operation is riot 
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Fig. 5. Component and copper sides of the 
Veroboard panel. The lower corners are cut away 
to allow leads from the battery and the projector 

to pass 
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Another view of the completed timer unit 

required. Drilling details for the front panel are given 
in Fig. 6. 

Turning again to Fig. 5, there are a few points here 
which require amplification. The Main Terminal 1 of 
the triac connects to the Veroboard at hole 13, the gate 
at hole H4 and the Main Terminal 2 at hole G3. The 
lead from hole A25 connects to one tag of SI. The 
other tag of SI connects, at the front panel, to the upper 
end (as seen in Fig. 4) of VRI track. The lead from hole 
F25 tiso connects to the upper end of VRI track. The 
upper end of VR1 track connects, further, to one tag of 
S2 and to one terminal of a 2 -way terminal block which 
takes the two wires from the projector. The lead from 
hole M3 connects to the other tag of S2 and to the other 
terminal of the 2 -way terminal block. The slider of VRI 
connects to the Veroboard at hole J25. 

With respect to components, the 555 timer i.c. is 
available as the NE555V, MC1455P, LM555CN or as 
the R.S. Components '555 Type' timer. The last can be 
obtained from retailers of R.S. Components parts. The 
tantalum bead electrolytic capacitor required for Cl is 

2.6" 

1 

Dia. to suit Si 

Dia. to suit S2 

3;4. 

_ Ì 

2a 
, 4 2'9 

v 

___I_-_ 

Fig. 6. The front panel of the case is drilled as 
shown here 
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listed by Electrovalue Ltd., 28 St. Judes Road, Engle - 
field Green, Egham, Surrey, TW20 OHB. The `Zippy' 
case type P2 is available from a number of suppliers, 
including Swanley Electronics, 32 Goldsel Road, 
Swanley, Kent, BR8 8EZ. The switch employed in the 
S2 position should have insulation suitable for mains 
voltages. The author employed an R.S. Components 
miniature push -to -make 1 -pole push-button, but the 
exact type used is not critical. The triac type TAG302- 
400 has a maximum forward voltage rating of 400 volts 
and a maximum r.m.s. current rating of 2 amps. It is 
available from Electrovalue Ltd. 

OPERATION 

The two wires that originally connected to the remote 
push switch of the projector system are now connected 
to the 2 -way terminal block, whereupon they become 
coupled to the Main Terminals of the triac. The wires 
can pass through a hole in a side or end of the case. 
Before connecting the projector to the mains, switch on 
the battery supply and check with a meter that the out- 
put voltage at pin 3 of the 555 falls momentarily to zero 
every few seconds. Check that varying the timing control, 
VR1, varies the timing between pulses. Now the 
projector supply can be switched on and a check made 

The components assembled on the Veroboard 
panel 

that the slide change mechanism is actuated by the timer 
unit. Because of tolerance in the value of the electrolytic 
capacitor the time scale on the potentiometer needs to 
be calibrated with the capacitor actually used. Alter- 
natively a simple 0 to 10 scale can be used on the 
timing control. 

To hold a slide on the screen the battery supply 
switch is turned off until a new slide change is required. 
By using the push-button on the unit a slide can be 
manually started whether the battery is switched on or 
not. 

The author's projector is a Boots Automatic Turbo 
`QI' type, which is basically similar to the Gnome 
range of slide projectors. The current drawn from the 
PP3 battery in the timing unit is approximately 5 to 
6mA for all time settings. There is a short pulse of 
current up to about 25mA when the slide change 
occurs but this has little effect on the mean current 
drain. Battery life for a PP3 is about 10 to 15 hours. 
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RECENT PUBLICATIONS ¡111 
BASIC AUDIO SYSTEMS. By Norman H. Crowhurst. 
246 pages, 215 x 135 mm. (81 x 52 in.) Published by Foulsham-Tab Ltd. Price £1.60. 

This title is in the Foulsham-Tab list of American texts with an introductory chapter for English readers. 
Norman H. Crowhurst is a well-known writer on hi-fi matters in the U.S.A., and the present book shows his competent grasp on the subject. However, the accent here is more on audio in general and the book is intended mainly to deal with the overall field of sound recording and reproduction 

rather than with the minutiae of hi-fi design. The treatment is at a basic level and will appeal in particular to the reader who wishes to learn the fundamentals of sound systems. The book does not hesitate to refer to the historical development of a particular technique where this is of interest or assists in explanation. 
The book commences with a chapter on the nature of sound, this being followed by chapters on microphones and loudspeakers, and on binaural and stereo systems. Further chapters deal with recording storage and transmission media, amplifying devices and methods, distortion and feedback. The final two chapters discuss basic electronic sound reinforcement and reproduction 

systems and the solutions to such problems as acoustic feedback and reverberation. 
Also published by Foulsham-Tab Ltd., and having the same presentation and page size, are the following books. 

MODERN ELECTRONIC TROUBLESHOOTING. 262 pages. Price £1.30. 
Consisting of material which previously appeared in the American magazine 'Electronic Technician/Dealer', this book gives practical advice on fault-finding in domestic entertainment 

equipment, including radios, monochrome and colour television receivers, and tape recorders. 
The approach is essentially down-to-earth, and the volume is intended for the working service engineer who derives his livelihood from quick and accurate troubleshooting. 

CONNECTING DIAGRAMS FOR INDUCTION MOTORS. By A. C. Roe. 
138 pages. Price £1.20. 

Dealing with an unusual subject, this book gives connectit,n diagrams which show the wiring for 2 phase and 3 phase lap wound induction motors. 
The diagrams cover 4, 6, 8, 10 and 12 pole windings. There are, in all, 72 diagrams and these are listed in two tables which classify them in sections comprising 2 phase, 3 phase star and 

3 phase delta systems. Where necessary, details are given for carrying out electrical and mechanical checks on the windings. 

UNDERSTANDING AND USING THE VOM AND EVM. By John Cunningham. 
198 pages. Price £1.50. 

The letters 'VOM' in the title of this book stand for'volt-ohm-milliammeter', and they constitute the common American abbreviation for what we refer to as a multimeter.'EVM" is short for 'electronic voltmeter', and this description takes in valve voltmeters, f.e.t. voltmeters and digital voltmeters. 
The book provides considerable detail on its subject, dealing first with the design of the test instruments themselves and then going on to discuss their use in measuring voltage, current, resistance and power. Also dealt with are decibel measurements, and the checking of batteries, semiconductors and capacitors. Next described is the role of the testmeter in checking car, valve and solid-state circuits. The concluding chapters in the book cover measurements in industry, miscellaneous applications, accessories and maintenance. 
The treatment is non -mathematical, and the few formulae and calculations that appear are included to provide completeness only. 

MODEL CAR RACING ... BY RADIO CONTROL. By George Siposs. 
230 pages. Price £1.40. 

Radio control has its devoted followers in the U.K., the main interest being centred in radio controlled aircraft and boats. However, in America the radio control scene has also taken in the racing of radio controlled model cars. 
The volume under review is not really a book about the electronics involved in model car racing, but is more concerned with the assembly, maintenance and operation of radio controlled cars. Indeed, the reader need have only a negligible knowledge of electronics, and it is assumed that he will fit ready-made commercially available control gear into the models he assembles. (So far as available equipment in this country is concerned, it may be mentioned that the suppliers of Heath - kits list a range of radio control equipment in their latest catalogue, including a model racing car. Their address is Heath (Gloucester) Ltd., GL2 6EE, Gloucester). 
The book is mainly concerned with the mechanics of racing model cars, but there are also sections on preparation and etiquette for race meetings, the art of driving and the organisation of race club activities. An attractive feature of the book is that it is profusely illustrated with photo- 

gráphs of cars and car mechanisms, and of race activities. 
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TOUCH 
ACTIVATED 

This device switches an external cir- 
cuit alternately on and off as a sensing 

plate is touched 

TOUCH SENSITIVE SWITCHES, WITH WHICH IT IS ONLY 
necessary for the operator to touch a sensor to 

initiate the switching action, are becoming increasingly 
popular. This is probably because of their novelty value 
as they often have no moving parts, as occurs with a 
conventional push-button. If it is desired that a number 
of contacts or a changeover circuit be activated then a 
relay may be needed at the output, but even then the 
.moving parts of the relay are remote from the touch 
plate sensor. 

A conventional approach in devices Of this nature 
operates on the principle illustrated by Fig. 1. This 
diagram shows an emitter follower input stage without 
a base bias resistor which is directly coupled to a 
Schmitt trigger. The electrodes of the touch plate are 
connected between the base of the emitter follower and 
the upper supply rail. As the circuit stands, the tran- 
sistor is cut off and only minute leakage currents flow. 
The voltage across the emitter resistor, RE, will be 
extremely small and will not activate the Schmitt trigger. 
If a finger is placed on the touch electrodes, the conse- 
quent resistance applied between these will cause a 
small bias current to flow to the base of the emitter 
follower. An amplified emitter current will flow 
through RE, causing a voltage to appear across this 
resistor which is sufficiently high to change the Schmitt 
trigger to its alternate state. The Schmitt trigger will 
then turn on the controlled circuit coupled to its output. 

Touch 
electrodes 

i 
Schmitt 

trigger Output 

Fig. 1. A possible method of operation for a touch 
activated switch 
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by A. P. Roberts 

The Schmitt trigger is incorporated to ensure that the 
controlled circuit is either definitely on or definitely off, 
with no intermediate state. 

One obvious shortcoming with the arrangement of 
Fig. 1 is that the controlled circuit is turned on only 
when the sensor is touched, and that it turns off again 
when the finger is removed. A possible remedy could 
consist of replacing the Schmitt trigger with a bistable 
circuit. However, this would still not be suitable for 
many applications as, once triggered, the bistable circuit 
would latch on in the triggered state, and so touching 
the sensor would have no further effect on the device. 

FLIP-FLOP CIRCUIT 

The touch sensitive switch evolved by the author uses 
a flip-flop, or divide -by -two circuit. With this type of 
circuit, touching the sensor causes the output of the 
device to change state and remain in that state until the 
sensor is touched again, whereupon it changes back to 
its original condition. The circuit of the device is shown 
in Fig. 2. 

Instead of an emitter follower, a compound amplifier 
incorporating the two directly coupled transistors, TRI 
and TR2, is employed at the input to give increased 
sensitivity. Normally, only a very small leakage current 
flows in these transistors, and the collector of TR2 is 
virtually at the same potential as the positive supply rail. 
If the sensor is touched, the base current in TRI causes 
an amplified collector current to flow into the base of 
TR2, whereupon the latter, becomes conductive and its 
collector voltage drops nearly to the potential of the 
lower supply rail. 

TR3 and TR4 appear in the flip-flop circuit. When 
the supply is initially switched on both TR3 and TR4 
will commence to pass current, but one will turn on 
faster than the other. For the sake of illustration, let us 
say that it is TR3 which turns on faster. As TR3 turns 
on, the voltage at its collector will fall, and this will 
reduce the base bias current applied to TR4 via R2. 
TR4 collector voltage will in consequence rise, giving a 
greater base bias current to TR3 via R3, and thereby 
causing TR3 to become more conductive. This re- 
generative action will continue very rapidly until TR3 is 
turned hard on and TR4 is fully cut off. 
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SWITC H 
Resistors 
(All ', watt 10%) 

RI 8.2kû 
R2 10kû 
R3 10kû 
R4 5.6kû 
R5 68kû 
R6 68kû 

COMPONENTS 

TR3 2N706A 
TR4 2N706A 
D1 0A91 
D2 0A91 
D3 0A91 

Relay 
RLA1 relay, with contacts as required (see text) 

Capacitors 
Switch Cl 10µF electrolytic, 16V Wkg. S1 s.p.s.t. toggle C2 10µF electrolytic, 16V Wkg. 

Semiconductors Miscellaneous 
TRI 2N4061 Veroboard, 0.1 in. matrix 
TR2 2N2926G 9 -volt battery 

Battery connector 

Touch 
plate 

TRI 

CI 

RLAI 

Relay coil 

C2 

` D3 

OA 91 

l000l 
bce 

2N4061 

Lead -outs 
2N2926G 

Lead -outs 

c 

2N706A 

Lead -outs 

Relay 
contacts 

lTo controlled 
J( circuit 

Fig. 2. The touch activated switch circuit described in this article. This incorporates a flip-flop which changes states each time the sensor is touched 
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At the same time, the voltage on the positive terminals 
of Cl and C2 is virtually the same as that on the positive 
supply rail. Since TR3 is turned hard on, its c-ollector is 

close to the negative supply potential, whereupon Cl 
becomes charged nearly to the full supply voltage via Rl 
and R5. The collector of the cut off transistor TR4 is, 
on the other hand, at approximately the same potential. 
as the positive supply rail, whereupon C2 acquires 
virtually no charge. 

Further, since TR3 is hard on, and since it is a silicon 
transistor, its collector will be slightly negative of its 
base, whereupon diode D1 will be slightly forward 
biased. The collector of TR4 will, alternatively, be 
positive of its base by nearly the full supply voltage, 
whereupon D3 will be reverse biased. 

In order to make the flip-flop change states it is 

necessary to feed a negative pulse to the base of which- 
ever transistor is turned on. In our present example this 
is TR3. The negative pulse initiates a second regenera- 
tive -action, resulting in TR3 being turned off and TR4 
turned on. 

When the sensor is touched, a suitable negative pulse 
is produced across Rl, and this is coupled to TR3 base 
via Cl and Dl, and to TR4 base via C2 and D3. Since 
Cl is charged nearly to the full supply voltage, the base 
of TR3 will be taken well negative of the lower supply 
rail and it will become cut off. Because Cl has a 
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o Link wires 0 0 0 0 0 
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Fig. 3. Most of the components are mounted on a 
piece of Veroboard with the layout shown here. 
The touch plate consists of a second piece of 

Veroboard 

negligibly small charge, the base of TR4 will not be 
taken sufficiently negative for this transistor to cut off 
and it will be capable of being turned on by the rising 
collector voltage of TR3. 

Thus, touching the sensor causes TR3 to turn off and 
TR4 to turn on. As soon as the finger is taken off the 
sensor, the collector voltage of TR2 rises once more to 
nearly the full positive supply voltage. This time, C2 
takes up a charge via R6 and Rl, whilst Cl discharges 
via Rl, R5 and R4. If the sensor is touched again, the 
charged C2 will cause TR4 to turn off and TR3 to turn 
on, whereupon the circuit reverts to its original state. 

We have assumed that it is TR3 which turns on when 
the 9 volt supply is switched on. In practice, it could be 
either TR3 or TR4. If, after the supply is applied, the 
transistor which turns on is not the desired one, the 
sensor is touched once, bringing Ithe circuit to the 
required condition. After this, the flip-flop will change 
alternately from one state to the other each time the 
sensor is touched. 

When TR3 is turned on it causes relay RLA1 to 
energise. This relay then switches on the controlled 
circuit as required. Diode D2 is included to prevent the 
formation of a high back e.m.f. across the relay coil 
when it releases. The relay employed by the author was a 
non-standard type with a coil resistance of 70052 and 
was capable of energising at the voltage available. 
Alternatively, a P.O. 3000 relay with a 500û coil could 
be used. P.O. 3000 relays made up to customer's 
specification are available from L. Wilkinson (Croydon) 
Ltd., Longley House, Longley Road, Croydon. Any 
other type of relay having a coil resistance of 50052 or 
more, and which is capable of energising at slightly less 
than 9 volts, may also be employed in the circuit. 

The current drawn by the unit is approximately 1.5 to 
2mA when the relay is de -energised, and is the current 
required by the relay coil when this is operated. An 
additional current slightly in excess of ImA flows 
through Rl when the sensor is touched. 

CONSTRUCTION 

All the components apart from the relay and the 
on-off switch are mounted on a piece of 0.1 in. matrix 
Veroboard having 19 by 17 holes. This is shown, as seen 
from the component side, in Fig. 3. Only one break in 
the copper strips is required, this being at the point 
indicated in the diagram. Do not forget the link wire 
between TR2 emitter and the copper strip connecting 
to the negative side of the supply. 

The touch plate consists of another piece of 0.1 in. 
matrix Veroboard, this having 13 by 7 holes. Alternate 
copper strips are connected together by link wires as 
indicated in Fig. 3, the two sets of strips being coupled 
to the input points on the larger piece of Veroboard. 
The touch plate is mounted with its copper side outward, 
and it is only necessary to touch any two adjacent strips 
to activate the device. 

It is possible to use a printed circuit board touch plate, 
but the author found that such a board gave inferior 
results. One problem is that the copper areas of a 
printed circuit board soon become tarnished, and do 
not then allow a good contact to be made. The copper 
strips of the Veroboard do not corrode nearly as 
quickly. 

The prototype is used as a touch -operated wave - 
change switch for a medium and long wave a.m. tuner. 
It is very sensitive and the slightest touch on the sensor 
is sufficient to operate it. 
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New Products 
FUSA XC 311 AERIAL 

The range of XC 311 aerials manufactured by Fuba of West Germany and 
distributed in the UK by Audio Workshops Ltd of 29 High Street, 
Robertsbridge, Sussex, measures only 50 cms in width by 43 cms 
(maximum) in length, yet gives a truly remarkable improvement in colour 
signal reception over competitors. 

This eleven element unit has been developed to meet the needs of a 
market demanding brilliant reception on medium and near -distance 
transmitter areas - and results from over 15 years of development work by 
Fuba's professional engineers throughout the world. 

Simple to erect, with all joints interlocking simply for permanent 
fixture, the XC 311 has a protective coating on all aluminium parts, and 
cadmium plating on all steel parts for protection against corrosion and rust. 

The range incorporates Fuba's new AKV 450 amplifier which has 
important unique advantages over normal UHF amplifiers. 

The power to operate the amplifier is fed up the coaxial cable by the 
TKN 22 power supply unit (220-240 volts AC input, 24 volts DC output, 
positive earth). 

REED SWITCH 

The TRA -293 reed switch has been specifically designed 
for use in dual -in -line reed relays, and other applications 
where small size is essential. 

The glass diameter of TRA -293 is only 0.090 ins. and 
the glass length is 0.600 ins. 

The switch is rated at 10 watts, 250 milliamps and a 
breakdown voltage of 250 volts. 

The total sensitivity range available from stock is 
15-50 A.T. in 10 A.T. bands. 

Further details are available from FR Electronics, 
Switching Components Group, Wimborne, Dorset. 

CASSETTE HEAD CLEANER 

A newly -designed Scotch cassette head cleaner from 3M 
features a special thin -base cleaning material which 
requires just one 15 -second pass at 40 -hour operating 
intervals. 

Made by 3M in America, the cleaner is supplied in a 
silver and black bubble -packed library case for exclusion 
of dust. The pink coloured cleaning tape is designed to 
take up oxide or any other debris accumulating on the 
magnetic heads, rollers or capstans, and to polish these 
components for maximum recording efficiency and 
freedom from dropouts. 

3M states that each cleaner will provide about 24 
cleaning operations under normal conditions, and thus 
will last for 960 hours - 40 days - of continuous recorder 
operation in either record or playback mode. A card 
insert has full operating instructions and provisions for 
checking off the number of times the cleaner has been 
used. 

Recommended retail price, including VAT, is 99p. 
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TRANSFILTER 

I.F. AMPLIFIER 
by P. R. Arthur 

emmumazamme 
Intended for the more experienced constructor, 
this article describes a transfilter i.f. amplifier 
which requires only one i.f. transformer. A useful 

a.f. amplifier circuit is also discussed 

ANOTABLE SIMPLIFICATION IN THE DESIGN AND ALIGN - 
ment of i.f. amplifiers for transistor superhets can 

be achieved . by the use of transfilters in place of i.f. 
transformers. Transfilters are resonant ceramic devices 
and the type used in the circuit to be described have 
different type numbers for operation at specific frequen- 
cies in the range of 455 to 500kHz. The transfilters 
employed here may be either TO -02B (465kHz) or 
TO -02D (470kHz). The latter type is available from 
Henry's Radio, Ltd. 

The circuit is presented to show the more experienced 
constructor the manner in which transfilters can be 
connected in an i.f. amplifier. To give a complete 
picture, the mixer -oscillator stage of the associated 
receiver is included in the circuit, but it has to be 
pointed out that this uses a Weyrad ferrite aerial and 
oscillator coil. Since Weyrad (Electronics) Limited have 
now ceased production of parts for the home -construc- 
tor market, it is possible that readers may not be able to 
obtain these two components, with the consequence 
that the circuit cannot be presented as a constructional 
project for a complete superhet. The more knowledge- 
able constructor should, however, be able to use 
different ferrite aerials and oscillator coils, whereupon 
a mixer -oscillator stage incorporating these alternative 
components can couple into the first transfilter in the 
same manner as with the present circuit. 
106 

CIRCUIT DIAGRAM 

The complete receiver circuit appears in Fig. 1. The 
mixer -oscillator stage uses the Weyrad components just 
referred to in a standard circuit configuration. S1(a)(b) 
is the wave -change switch. When this is set to medium 
waves, Sl(a) selects the appropriate base coupling 
winding, L2, whilst S1(b) short-circuits the long wave 
tuned winding, L3. On switching to long waves, S1(a) 
selects the long wave base coupling coil, L4, and SI(b) 
takes the short-circuit off L3 thereby causing LI and L3 
to be connected in series. Sl(b) also connects C5 across 
the oscillator tuned coil, thereby making this operate at 
the lower frequencies required for long wave reception. 

The intermediate frequency is taken off at the upper 
end of the oscillator coil collector coupling winding, 
this being coupled directly to the input of the first 
transfilter TF1. As can be seen, the coupling circuit is 
extremely simple. A similarly simple circuit couples the 
output of TF1 to the first i.f. transistor, TR2. The 
collector of TR2 couples directly to the input of trans - 
filter TF2, whose output in turn connects to the base 
of TR3. 

Transfilters possess secondary resonances at frequen- 
cies other than their nominal frequency, and it is 
necessary to employ a standard i.f. transformer before 
the detector to filter out the responses at these secondary 
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frequencies. The i.f. transformer can be any single 
tuned type suitable for coupling to a diode detector, 
such as the Denco IFT14. The Denco transformer is 
intended for operation at 470kHz. C19 and R13 were 
required in the author's circuit to prevent instability, 
and are not needed if the circuit functions satisfactorily 
without them. Should they be necessary, the connections 
to the i.f. transformer secondary should be experiment- 
ally transposed to find which method of connection 
gives best results. 

Diode D1 detects the intermediate frequency signal 
and also produces an a.g.c. voltage for application to 
TR2 via R11. The a.g.c. voltage is negative and 
increases with signal strength, thereby causing a reduc- 
tion in the positive bias fed to TR2 base. 

A.F. AMPLIFIER 

The a.f. amplifier section is quite straightforward, 
with TR4 being the input transistor, TR5 the driver 
transistor and TR6 and TR7 the output transistors. 
C13 is included to give good stability in the circuit. 
The junction of R23 and R24 should be about 4 to 5 
volts positive of the negative supply rail. If it is at a 
higher voltage, the value of R20 should be slightly 
reduced and, if it is at a lower voltage, the value of this 
resistor should be slightly increased. 

The speaker impedance may be between 15 and 
3512, a greater power output being given with a lower 
impedance component. Socket SK1 provides an output 
suitable for an 812 earphone, resistor R15 being 
included to raise the output load impedance to a 
satisfactory level and to allow a comfortable volume 
level to be given in the earphone. The quiescent current 
of the receiver is of the order of 5MA. 

The tag layout of the two transfilters employed in the 
receiver circuit is given in Fig. 2. 

The i.f. stages may be aligned with the aid of a signal 
generator or with received signals. The signal generator 
output is coupled via an 0.11.1F capacitor to the base of 
TRI and the generator is then set up to the resonant 
frequency of the two transfilters. Volume control VR1 
should be set to maximum, and the output from the 
signal generator should be just sufficiently high to 
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Output 

L- O 165° 

Input 

Common (chassis) 
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777ommon 
(chassis) 

Transfilter 
symbol 

Fig. 2. Dimensions and tag layout of the trans - 
filters type TO -02B and TO -02D 

produce a comfortably audible tone from the speaker. 
A weak input signal is needed as, otherwise, the a.g.c. 
circuit will come into operation and mask the effects of 
alignment. If the receiver output increases as alignment 
proceeds, signal generator output is reduced accord- 
ingly. IFT1 is first adjusted for maximum output, after 
which the signal generator frequency is varied slightly 
on either side of the nominal frequency, keeping the 
alignment of IFT1 in step with the altered signal 
generator frequency, until a frequency is found which 
gives maximum output. This process ensures that the if. 
transformer is resonant at exactly the same frequency 
as the transfilters, and takes up possible small errors in 
the frequency calibration of the signal generator. 

Virtually the same procedure is used when aligning 
with received signals. A weak signal is picked up and 
IFT1 aligned for maximum output. The receiver tuning 
is then varied on either side of the original setting, 
keeping the tuning of IFTI in step. This similarly 
ensures that the i.f. transformer and the transfilters are 
all resonant at the same frequency. 111 

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. 

Rumanian -made `WAMAIA' radio, model Electronica 
3651T - G. C. Haswell, 13 New Street, Lydd, Kent - 
Information required. 

Hallicrafter Receiver S27 1100/358 AM -FM 27-150 MHz 
in 3 Bands - B. Shilvock, 95 Mellish Road, Walsall, 
WS4 2DF - Circuit diagram and/or any relevant 
information. 

R1481 - M. Gibson, Parsons Croft, Hever, Edenbridge, 
Kent - Coil details, also for 136 MHz. 

Radio Filmstrips - M. J. Seward, 7 St. Olafs Road, 
Hill Head, Stratton, Nr. Bude, Cornwall - Required'for 
local radio club. 

C.T. 388 Cintel R.C. Oscillator and Automatic Frequency 
Monitor - A. S. Harvey, 53 Layton Road, Bridgemary, 
Gosport, Hants., P013 OJG - Manual, or any relevant 
information, purchase or borrow. 

Lafayette HA700 - M. J. Markey, 4 Harrison Way, 
Lydney, Glos. GLI 5 5BN - Loan of Manual for photo- 
copying return in 14 days. 
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CAR 

MO 
by Vincent S. Evans, G4AVT 

ATTERY 

NITOR 

An expanded scale voltmeter which 
will be particularly helpful for the 
amateur transmitter operating mobile 

from his car 

THIS 
UNIT IS VERY USEFUL TO THE CAR OWNER AS IT NOT 

only offers a voltage reading of the car battery, but 
also gives a good indication of its `general health' as 
well. It has particular application'to the licensed radio 
amateur if the car battery is employed to supply a 
transmitter and receiver. It is intended for use with a 
12 volt car system. 

SUPPLY VOLTAGE 

When working `mobile' or `static -mobile' in the car it 
is very desirable to have a continuous indication of 
supply voltage. While the engine is running one should 
be able to see that the battery voltage on charge has not 
gone too high, whereupon it could cause damage in the 
transmitter or receiver. At the same time, one needs to 
ensure, while working `static', that the battery has not 
been excessively drained and that its voltage is not too 
low. 

An ordinary voltmeter is not entirely suitable for 
monitoring battery voltage as the scale length occupied 
by the all-important 11.5 to 13 volt segment is too small 
for quick and convenient observation. The monitor unit 
described here is so arranged that the whole meter 
scale extends from about 10 volts at the left-hand end to 
15 volts at the right-hand end, with the result that the 
range of voltages in which one is most interested is 
widely spread out. The range of 10 to 15 volts is chosen 
because it nicely brackets the minimum and maximum 
voltages the battery is likely to give, these being 10.5 and 
14.5 volts. Also, the 12.5 volt point is brought towards 
the central part of the scale. Two important voltage 
levels are 11.5 volts under load and 14.5 volts. The 11.5 
volt condition indicates that it is time to stop trans - 
SEPTEMBER 1974 
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The circuit of the car battery monitor. The meter 
needle is deflected for battery voltages from 

around 10 volts to 15 volts 

mitting, Whilst 14.5 volts is the maximum supply 
voltage for many 12 volt rigs. 

The circuit of the unit is shown in the accompanying 
diagram. Ml is a 0-10mA meter and in series with it is a 
10 volt zener diode. This diode prevents current flow 
in the meter until the battery voltage exceeds the zener 
voltage. Thus, the meter needle remains at the left-hand 
end of its scale for voltages below the zener voltage. 
Pre-set potentiometer Rl is adjusted so that the meter 
needle is deflected to the right-hand end of the scale 
when the battery voltage is 15 volts. Assuming that the 
actual zener voltage is at its nominal value of 10 volts, 
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TRANSISTOR LEAD -OUT 
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Part 1 

By J. R. Davies 
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This article describes the circuit operation 
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R1 should be set to drop 5 volts at 10mA, or 0.01 amp, 
whereupon, from Ohm's Law, the resistance required is 
5 divided by 0.01, or 50052. In practice, the zener 
voltage will not be exactly 10 volts but will be within 5% 

. of that voltage, with the result that R1,. has to be a 
pre-set variable resistor to' take up the zener voltage 
variations. Adjusting Rl will also allow for the slope 
resistance of the zener diode, the internal resistance of 
the meter and the forward resistance of D1. R1 can be a 
skeleton pre-set potentiometer. 

Diode D1 is a. protective diode and prevents current 
flow through the meter if the unit should happen to be 
connected to the car battery with reversed polarity. 
Under these conditions ZDl would function as an 
ordinary forward biased silicon diode and, without DI 
in circuit, would allow an excessive current to flow in 
the meter. D1 can be a germanium or a silicon diode, 
and its main requirements are that it should be capable 
of passing a forward current of IOmA and that its p.i.v. 
should be greater than 15 volts. If germanium, the diode 
can be 0A79, OA81, 0A86 or similar. Any small silicon 
rectifier may be used if it is desired to employ a silicon 
diode. The choice of diode here will be helpful if the 
zener diode is at one or other extreme of its tolerance on 
zener voltage. If it is at the low end of its tolerance the 
zener voltage will be around 9.5 volts, and a silicon 
diode in the D1 position will drop a further 0.6 volt. 
Should the zener diode be at the top end of its tolerance 
at about 10.5 volts then Dl can be a germanium diode, 
giving a low forward voltage drop. 

ADDITIONAL COMPONENTS 

Additional components in the circuit are SI and PL1. 
The bulb in the prototype was a 12 volt 100mA m.e.s. 
type, and can be used to illuminate the meter when 
operating after dark. 

Assembly may be carried out in any manner chosen 
by the constructor. The components in the author's unit 
were mounted and wired up on a 6 by 3 in. panel, 
which was then fitted to a 6 by 3 by 22 in. aluminium 
chassis which thus provided a housing. 

The scale of the meter has to be recalibrated with the 
aid of another voltmeter and the simplest method of 
doing this is to connect the input of the unit and the 
second voltmeter in' parallel to the output of a variable 
voltage power supply. Initially set R1 to mid -travel and 
adjust the output of the power supply around 10 volts 
to find the voltage at which the meter needle com- 
mences to be deflected. If this voltage indicates that the 
zener diode is close to either end of its voltage tolerance 
than D1 may be changed to silicon or germanium as 
required. Then adjust Rl to insert maximum resistance 
into circuit and set the power supply output to 15 volts. 
Reduce the resistance inserted by Rl until the meter 
reads full-scale deflection. Finally calibrate the meter 
for voltages between the two outside readings. 

In the absence of a variable voltage supply, calibra- 
tion can be made in 1.5 volt steps by tapping into a 
number of dry batteries and cells in series at the 
appropriate points. The second voltmeter is still 
required as the voltage per cell will not be exactly 
1.5 volt. 

The process of removing the meter movement from 
its case to recalibrate the scale must be carried out with 
care as it is easy to damage the movement. Constructors 
who prefer not to risk such damage may leave the 
meter as it is and affix a conversion chart alongside it on 
the front panel. 
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USING THE TBA820 
POWER AMPLIFIEß 

by J. B. Dance, M.Sc. 

The integrated circuit type TBA820 can be employed as an audio 
amplifier feeding a loudspeaker, and it has the advantage that it can be operated at low supply voltages. Details of performance 

and typical working circuits are given in this article 

IF ONE REQUIRED AN AUDIO POWER AMPLIFIER A FEW 
years ago, -one would either make one using discrete 

components or purchase a ready-made amplifier on a 
circuit board. Nowadays it is much more convenient to 
obtain an integrated circuit power amplifier, since one 
can use it together with a few other components to make 
a complete high gain power amplifier. The use of an 
integrated circuit also has the advantage that a much 
more compact unit can be made. 

There are now quite a number of audio amplifier 
integrated circuits on the market and each has its own 
particular characteristics. This article describes the 
SGS-Ates type TBA820 integrated circuit and its use. 
The TBA820 can provide an output power of up to 2 
watts into an 8S2 loudspeaker when it is operated from 
a 12 volt supply or the same power into a 1652 loud- 
speaker when operated from a 16 volt supply. It is very 
suitable for use in portable radio receivers, small tape 
recorders and record players, car radio receivers, and 
similar equipment. 

The TBA820 device has the advantage that it can 
operate properly at power supply voltages down to at 
least 3.5 volts. It will operate at even lower voltages than 
this, but distortion then increases. 

THE TBA820 
The TBA820 is a quad -in -line integrated circuit with 

the shape shown in Fig. 1. Alternate pins on each side 
of the plastic body of the device are bent so that their 
lower ends are at different distances from the body; if 
one looks at it from one end one therefore sees four 
lines of connecting pins as shown in Fig. I. Hence the 
name `quad -in -line'. The dimensions given in Fig. 1 

are in millimetres. It will be recalled that 2.54 mm. is 
equal to 0.1 inch. 

SEP! EMBER 1974 

20 
max 

15 24 

SIDE VIEW 

t254 

All dimensions in mm. 

Bootstrap 

Hum reject 

no connection 

Freq. compensation 

Feedback 

no connection 

Input 

TOP VIEW 

Max 

5-08 --- 
1016 ----. 

END VIEW 

Mark to identify pin I 

Positive supply voltage 

Freq. compensat ion 

Output 

no connection 

Ground 

no connection 

Ground (substrate) 

Fig. 1. Pin spacing and connections for the 
TBA820 audio amplifier integrated circuit 
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Fig. 2. The simplest circuit in which the TBA820 
may be used 

BASIC CIRCUIT 
The basic amplifier circuit for the TBA820 is shown in 

Fig. 2, the connections to the i.c. being those of Fig. 1. 
The input impedance of the device itself is high, but the 
inclusion of a resistor R1 across the input is essential; 
this resistor determines the input resistance of the 
circuit. Capacitive coupling must be employed if the 
source of signal voltage contains a steady voltage on 
which the alternating signal is superimposed. 

The use of the capacitor C6 will prevent appreciable 
amounts of hum on the power supply line from reaching 
the output; it may be omitted if a well -stabilized power 
supply is employed. However, this capacitor should 
always be included if a battery is used as a source of 
power, since it prevents `motorboating' when the 
internal resistance of the battery rises as it becomes 
discharged. 
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112 

O 

d = 10°/0 
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O 12 16 

Vs (V) 

OUTPUT POWER 
The maximum output power which can be obtained 

from the circuit depends on the supply voltage and the 
loudspeaker impedance; typical values are shown in Fig. 
3(a). If a 9 volt supply is employed, an output power of 
1.2 watts can be obtained with an 80 loudspeaker or a 
power of 1.6 watts with a 40_ loudspeaker. The power 
supply voltage should not exceed about 9 volts with a 
40 loudspeaker or the device may become over -heated. 
If the supply voltage falls to 3.5 volts, a power output of 
0.22 watt can be obtained into a 40 loudspeaker. 
Although this may appear rather small, it is adequate 
for portable radio receivers. The curves of Fig. 3(a) 
are taken when the total harmonic distortion reaches 
the 10% level. 

The internal output stage of the TBA.820 functions in 
the quasi -complementary Class AB mode. A signal 
taken from the output passes to the bootstrap connec- 
tion at pin 1 and enables high positive half -wave swings 
to be obtained at the output. 

A self -balancing stage is incorporated in the integrated 
circuit. This ensures that the output voltage at pin 12 is 
kept at an average value of half the supply voltage for 
any value of the supply voltage between 3.5 and 16 volts. 
The capacitor C5 blocks this steady voltage, but allows 
the alternating output signal to pass through the loud- 
speaker. Lowering the value of C5 causes the bass 
response to be reduced. The self -balancing circuit 
ensures that symmetrical excursions of the output in the 
positive and negative directions can occur and leads to 
maximum undistorted output power. 

No heatsink for the TBA820 is required in Fig. 2 (or 
in any of the other amplifier circuits given in this 
article). However, the power supply voltage should not 
exceed 16 volts with a 1652 load, 12 volts with an 812 

load or 9 volts with a 4S2 load. 

60 

40 

GAIN (dB) 

20- 

O 

VS = 9V 
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Fig. 3 (a). The maximum power output for various supply voltages and speaker impedances 
(b). The gain given for different values of feedback resistor 
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Fig. 4 (a). The effect of C7 on cut-off frequency 
(b). Total harmonic distortion plotted against output power 

GAIN 
The voltage gain is determined by the value of 

resistor Rf. A 6k52 internal resistor from the output of 
the device provides feedback to pin 5; the smaller the 
value of Rf, the less the amount of feedback and the 
greater the gain. Rf should not exceed 39053 for a 9 volt 
supply or 27052 for a 12 volt supply or saturation of the 
input may occur. 

The gain is equal to 1 plus 6,000 divided by Rf. For 
example, if Rf is 10053 the voltage gain is 61. The gain is 
plotted in db against the value of Rf in Fig. 3(b). 

FREQUENCY RESPONSE 
The upper frequency response is determined by the 

values of C7 and the feedback resistor Rf. The value of 
C7 required for various values of the upper cut-off 
frequency and various values of Rf is shown in Fig. 4(a). 

The distortion is plotted against output power in 
Fig. 4(b) for the case where an 8(2 loudspeaker is em- 
ployed with a 9 volt supply and the value of Rf is 12053 
(giving a voltage gain of 51 or 34db). It can be seen that 
the distortion remains very low until the output power 
reaches about 1 watt, after which it rises very rapidly 
indeed with the onset of clipping. Cross -over distortion 
is not present in this device. 

The quiescent current taken by the i.c. under no - 
signal conditions is typically 4.mA at a supply voltage of 
9 volts. 

1.2 

C2 

IOONF 

15Vwkg 

Fig. 5 A TBA820 circuit which allows one terminal 
of the speaker to be earthed to chassis 
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Fig. 6. Amoiifier circuit with a simple treble cut 
tone control 

LOUDSPEAKER EARTHED 
The circuit of Fig. 5 provides a similar performance 

to that of Fig. 2, but one side of the loudspeaker is 
earthed to chassis. An extra capacitor, C8, and resistor, 
R2, are required in this circuit to provide the bootstrap 
feedback signal to pin 1 of the device. A variable 
resistor is employed for R1 to provide volume control. 
The hum rejection capacitor, C6, should be connected 
between pin 2 and chassis in this circuit. The loudspeaker 
impedance and the values of C7 and Rf should be 
selected in the same way as with the circuit of Fig. 2. 

As in Fig. 2, capacitor C3 is included to prevent high 
frequency oscillations. 
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TONE CONTROLS 
A simple circuit for the TBA820 which provides a variable upper cut-off frequency is shown in Fig. 6. 

Treble cut is provided by means of the potentiometer 
VR2. As the value of this variable resistor is increased 
from zero to 220k12, the frequency at which the response 
is 3db down increases from 4kHz to 20kHz. Thus it 
forms a very satisfactory filter for hiss or high pitched 
whistles. 

A circuit with tone controls in the input is shown in 
Fig. 7. It should be noted that optimum functioning of 
this circuit will be obtained only if the output impedance 
of the circuit which feeds it is less than 22kí2. The circuit 

Fig. 7. A circuit incorporating full bass and treble 
cut and boost controls 
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Fig. 8. A simple low voltage medium wave 
receiver 

provides both bass lift and cut and treble lift and cut. 
. The maximum lift or cut is about 16db at 100Hz in the 

bass and at 15kHz in the treble region. 
The input sensitivity of the circuit of Fig. 7 is reduced 

by the tone control network. An input of about 190mV 
is required for an output power of 1.2 watts. (The 
circuits of Figs. 2 and 7 require an input of 16mV when 
Rf is 3312, and 60mV when Rf is 12012, for an output of 
1.2 watts.) 

PRACTICAL POINTS 
Circuit leads can be soldered directly to the pins of the TBA820, taking the usual care which is needed 

when making connections to a device of this nature. It is 
very convenient to pass the i.c. pins through the holes 
in a plain perforated s.r.b.p. (`Paxolin') sheet having 
an 0.1 in. matrix, such as the Lektrokit Chassis Plate 
No. 4. This is Lektrokit part no. LK 141, and is available. 
from Home Radio under the same Cat. No. 

Alternatively, the device may be plugged into a 14 pin 
quad -in -line socket. A 14 pin quad -in -line socket is 
listed as Type No. DRQ-7 by Electrovalue Limited, 
28 St. Jules Road, Englefield Green, Egham. Surrey, 
TW20 OHB. 

RADIO RECEIVER APPLICATION 
As the TBA820 is an integrated circuit audio amplifier 

which is particularly suitable for use with low power 
supply voltages it seemed that it might form a useful 
radio receiver, in conjunction with the well-known 
Ferranti ZN414 integrated circuit, for the medium 
wave band. This did indeed prove to be the case. 

The use of the ZN414 with other integrated circuit 
audio power amplifiers has already been discussed in 
detail in this journal,* and therefore relatively brief 

*M. J. Darby, `Radio Receivers Using Two Integrated 
Circuits', Radio and Electronics Constructor, Dec. 1973, Jan. 1074. 
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details will be given here. 
The circuit of the receiver is shown in Fig. 8. The coil 

LI consisted of 80 turns of 28 s.w.g. enamelled copper 
wire close -wound on a is -6- in. diameter ferrite rod 4 in. 
long. The two silicon diodes D1 and D2 provide a fairly 
stable supply voltage to the ZN414 circuit; the battery 
voltage can fall to 3 volts with little effect on the 
performance other than a reduced output power. If 
diodes type ZS120 cannot be obtained, any small 
silicon rectifier, such as the 1N4002, can be employed 
instead. Capacitor C3 must be wired close to the lead - 
outs of the ZN414. 

The component values in Fig. 8 have been chosen on 
the assumption that a small loudspeaker will be 
employed and that the bass response will therefore be 
limited. If this is not the case, the value of CIO (and 
possibly of C5) may be doubled in order to obtain 
better base from a suitable speaker. A 42 loudspeaker is 
specified in Fig. 8. However, at the low supply voltage 
of 4.5 volts, a 3S2 loudspeaker will be quite satisfactory 
in its place if a 4S2 component cannot be obtained. 

A battery voltage of 4.5 volts was employed with this 
circuit, this being about the minimum for which a 
reasonably good performance from the TBA820 can be 
e,pected. If only two dry cells are employed instead of 
three, so as to give a power supply of 3 volts, the 
performance will deteriorate rapidly if the battery 
voltage falls. Readers who wish to employ a 3 volt 
supply should reduce the value of R3 to 2.7kû. 

This type of circuit is probably one of the simplest 
designs which can operate from such low voltages and 
drive a loudspeaker. 

The TBA820 device is available by mail order from 
Electronic Component Supplies (Windsor) Ltd., 
Thames Avenue, Windsor, Berkshire. 
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IM FED UP." 
Dick chewed the last of his 

lunch-time sandwiches and gazed 
moodily across the Workshop. 

"Fed up?" 
"Yes, fed up," repeated Dick bitter- 

ly. "I'm fed up with fixing radios, and 
I'm fed up with fixing TV's and I'm fed 
up with fixing record-players. They've 
all got the same old tiresome faults in 
them - things like broken-down 
capacitors, burnt -out resistors and 
wires come adrift. When I originally 
started working at this servicing lark I 
looked forward to a really exciting 
future. Instead of that, all I find is that 
everything electrical and everything 
electronic is just dead boring." 

EXERCISE IN LOGIC 

Smithy drank from his tin mug. 
"Well," he remarked sympathetical- 

ly, "we do get tedious spells in servic- 
ing just the same, I suppose, as you do 
in most other jobs. But even so things 
aren't always quite as monotonous as 
you seem to imagine they are." 

"So far as I'm concerned they are," 
persisted Dick. "All this morning I've 
done nothing else but track down dead 
easy snags which you can spot as soon 
as you take the back off the set. What I 
want is something to inspire my 
imagination." - 

"Do you, indeed?" replied Smithy. 
`Well, in that case I may be able to 
help you. I'm in a position to show you 
something that will demonstrate that 
even a simple electrical device can 
cover a field which is vastly removed 
from routine trouble -shooting. In the 
meantime, though, I'd be obliged if 
you'd get me a spot more tea." 

Smithy drained his mug, then hand- 
ed it over to his assistant. Following a 
custom of long standing, Dick took the 
mug over to the sink and replenished it 
from the motley array of utensils which 

constituted the Workshop culinary 
effects. When he returned, he found 
that the Serviceman had placed on his 
bench a rectangular plastic case. On 
the front panel of this were mounted a 
number of slide switches and two pilot 
lamps, one having a green lens and the 
other a red lens. (Fig. 1). 

"Hallo, what's this?" 
"It's a gadget which a friend of mine 

has lent me," replied Smithy, "and it's 
the electrical device I mentioned just 
now. Despite its simplicity, it repre- 
sents quite a crafty exercise in logic." 

Dick looked interested. 
"What's it supposed to do?" he 

asked. "And why are the switches 
marked up with such peculiar func- 
tions?" 

"You'll find out soon," promised 
Smithy. "For the moment I'll tell you 
that this device represents an old 
problem that's often presented to 

This month Smithy the 
Serviceman, aided as 
always by his able assis- 
tant, Dick, leaves the 
pains of servicing for a 
few moments and indul- 
ges in the pleasures of 
simple logic. In so doing 
he unfolds the story of 
the Fox, the Hen and 

the Corn 

children as a puzzle. It's the problem of 
the man, the hen, the fox and the corn, 
and I can remember trying to tackle it 
when I was a kid, And that's going 
back a bit!" 

"I seem to remember something 
along those lines when I was at school, 
too," said Dick, frowning. "Doesn't it 
have something to do with crossing a 
river?" 

It was obvious that Dick had already 
forgotten his earlier dissatisfaction 
with electrical and electronic matters. 

"It does," confirmed Smithy, taking 
up his mug and sipping at its contents. 
"The puzzle is that there's a man, a 
hen, a fox and some corn on one side 
of a river, which we can say is the south 
side, and that the man wants to take 
all three over to the other side. The 
first difficulty he has to put up with is 
that he's only got a small boat, with 
the result that either he can cross the 

approx. 7.5" 

Green lamp 

MAN HEN FOX CORN 
NORTH 
RIVER 

CI SOUTH El, 

Slide switches 

SAFE DANGER 

Fig. 1. The front panel layout of the switching device described by 
Smithy 
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river on his own or he can cross the 
river with only one of the three things." 

"You mean," put in Dick, "that he 
can only cross over with, say, the hen 
on its own, but that he couldn't cross 
over with the hen and the fox?" 

"That's right," confirmed Smithy. 
"The boat just isn't big enough to take 
more than himself and either the fox, 
the hen or the corn. Now we come to 
his second difficulty. Whilst the man is 
present, the hen and the fox behave 
themselves. But as soon as the man 
leaves them the fox is liable to attack 
the hen and the hen is liable to eat the 
corn. The man has to get all three of 
them over the river without either of 
these possibilities cropping up." 

"I'm with it," remarked Dick, look- 
ing once more at the plastic case with 
the slide switches. "Are those switches 
intended to represent the crossing of 
the river?" 

"Yes," stated Smithy. "As you can 
see, the switches can be in a position 
corresponding to either the south or 
the north side of the river. All four 
switches corresponding to the man, the 
hen, the fox and the corn are now on 
the south side of the river. Let's switch 
the gadget on." 

Smithy moved the fifth slide switch 
. to the 'On' position. The green lamp 

glowed. 
"Now, that green lamp," continued 

Smithy, "indicates that the situation is 
safe. Because the man is present on the 
south side of the river, the fox will not 
attack the hen and the hen will not eat 
the corn. Let's, say that the man 
crosses over on his own to the north 
side." 

Smithy slid the "Man" switch up to 
the "North" position. The green lamp 
extinguished and the red lamp glowed 
instead. 

"Blimey," said Dick, impressed. "I 
suppose that the red lamp lighting up 
means that the situation is dangerous." 

"That's right," concurred Smithy. 
"The situation is dangerous because, 
with the man on the north side of the 
river, not only can the fox attack the 
hen but the hen can also eat the corn." 

Smithy returned the "Man" switch 
to the "South" position. The green 
lamp became illuminated and the red 
lamp went out. 

CROSSING THE RIVER 

"Stap me, Smithy," said Dick en- 
thusiastically, "this really is some- 
thing! Can i have a go?" 

"By all means," replied Smithy. 
"See if you can get all four switches to 
the north side of the river without the 
situation becoming dangerous at any 
time." 

"This should be dead easy," pro- 
nounced Dick confidently. "Now let's 
see how to start. I think I'll move the 
man and the fox over first." 

Dick pushed the "Man" and the 
"Fox" switches to the "North" 
position. At once the green lamp 
extinguished and the red lamp lit up. 

"Darn it," snorted Dick irritably, 
SEI'1 EMBER 1974 

"I'm in danger already." 
"Of course you are," chuckled 

Smithy. "You've left the hen and corn 
unsupervised by the man, whereupon 
the hen starts to eat the corn. Try 
again." 

Dick returned the two switches to 
the "South" position, causing the 
green lamp to light up once more. 
Experimentally, he moved the "Man" 
and the "corn" switches to "North" 
and again the red lamp came alight. 
Hastily, he returned the switches to 
their former position. 

"I was obviously wrong there," he 
admitted. "If the man and the corn are 
over on the north side, the fox can have 
a go at the hen. I'll move the man and 
the hen over." 

Dick actuated the two switches. The 
green lamp remained illuminated. 

"You're getting the idea," said 
Smithy encouragingly. "Even when the 
man is away, the fox won't eat the 
corn. What's your next move?" 

"I suppose I'd better get the man 
back to the south side again," said 
Dick uncertainly, "so that he can pick 
up something else." 

"Go on then." 
Dick moved the "Man" switch back 

to "South." The green lamp still 
stayed l it up. 

"I'll have him take the fox over 
next," he announced, his confidence 
returning. 

He moved the "Man" and the "Fox" 
switches over to "North". The green 
lamp still glowed. 

"This is too easy," he stated boast- 
fully. "All I've got to do now is get the 
man back to pick up the corn." 

He put the "Man" switch to 
"South", and the red lamp at once lit 
up. Hastily Dick returned the "Man" 
switch to "North", whereupon the red 
lamp went out and the green lamp 
became illuminated again. 

"What did I do wrong there?" 
"You left the fox and the hen on 

their own on the north side," explained 
Smithy. "As soon as the man went to 
the south side the fox could attack the 
hen." 

"This is a bit more complicated than 
I thought," said Dick ruefully. "I'll 
have to think about it for a minute or 
two." 

He scratched his head and scowled 
ferociously at the plastic case. Sudden- 
ly, his brow cleared. 

"I've got it," he said excitedly. "I'll 
send the man back to the south side 
with the hen." 

He quickly set the "Man" and the 
"Hen" switches to "South" and looked 
at the lamps expectantly. The green 
lamp was still alight. 

"What I do next," he stated, "is take 
the man and the corn over to the. 
north." 

Quickly, he actuated the switches. 
The green lamp continued to glow. 

"You're getting the hang of it, 
commented Smithy. "What's your 
next move?" 

"1 take the man back to the south 
side," said Dick. "This will leave the 
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fox and the corn on their own on the 
north side, but that's all right because 
the fox won't eat the corn. Then I 
finally take the man and the hen back 
to the north side again." 

Dick moved the "Man" switch and 
then the "Man" and the "Hen" 
switches. The glow from the green 
lamp continued uninterrupted. 

"How about that?" stated Dick 
triumphantly. "I've now got all four 
switches over to the north side without 
having gone into a situation of danger 
at any step." 

"Very good," commended Smithy. 
"Actually, there are two ways of carry- 
ing out the operation. One of these is 
the method you chose. The other is for 
the man and the hen to go over to the 
north side first and then for the man to 
return. He then goes over with the 
corn and comes back with the hen. 
After that he takes the fox over and 
returns for the hen." 

"It's a cute little puzzle," said Dick. 
"I must say that solving it is a lot more 
fun when you do it with these switches. 
Does the red lamp light up for all 
dangerous situations?" 

"It does," confirmed Smithy. "As 
you can check, if you like, by setting 
the switches to any dangerous state of 
affairs." 

"There must," pronounced Dick, 
"be some really complicated wiring 
inside that box. After all, it has to 
cater for quite a lot of different 
combinations. How many components 
are there in addition to the switches?" 

"There's only one other component,' 
stated Smithy, "and that's the battery 
which powers the lamps." 

"Are the switches special types?" 
"No," replied Smithy. "They're just 

o 

On -Off 
switch + 

s 

DANGER 

standard double -pole double -throw 
slide switches. I'll show you the 
circuit." 

The Serviceman leaned over to the 
back of his bench and produced a 
piece of paper. This had a circuit 
diagram on it, which he showed, to 
Dick. (Fig. 2). 

"Well," said Dick, as he examined 
the diagram, "there doesn't seem to be 
a great deal of wiring. It still isn't very 
clear to me how it works, though. 
What are those letters 'D' and 'S' for?" 

"All the points marked 'D' are 
joined together," exclaimed Smithy. 
'D' stands for `Danger' and is the 

coupling to the red light. In the same 
way, all the points marked 'S', which 
stands for `Safe', are joined together, 
giving the coupling to the green lamp." 

Dick studied the circuit. 
"It still seems rather involved to 

me," he remarked. 
"All ,right, then," said Smithy. 

"Let's see what happens with a few 
trial combinations. For a start, we can 
examine circuit operation when the 
four slide switches are at 'South'. 
Turning on the on -off switch causes 
the positive side of the battery to be 
connected to the centre contact of 
S1(a). A circuit is then set up via 
S1(a) and S2(a) to point 'S' and there- 
fore to the green lamp. In consequence 
the green lamp lights up. Let's next 
choose a dangerous situation. This 
could consist for instance of setting the 
'Hen' and 'Fox' switches to the `North' 
position, leaving the 'Man' and `Corn' 
switches in the `South' position. There 
would then be a circuit from the posi- 
tive side of the battery through S1(a) 
at 'South', S2(a) at `North' and S3(a) 
at `North' to point D, and thus to the 

D 

CORN 

NORTH 

RIVER 

SOUTH 
b) 

Fig. 2. The circuit of the device. No connections are made to S1(b) 
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red pilot light. This would then light 
up. Okay?" 

Dick rubbed his chin reflectively. 
"I think so," he responded un- 

certainly. "But there's something 
queer here." 

"How come?" 
"Well", said Dick, "when you 

switched on with all the switches at 
'South', the circuit to the green lamp 
was made just through S1(a) and 
S2(a). S3 and S4 didn't even enter the 
picture. And then when you put the 
'Hen' and the 'Fox' switches to `North' 
the circuit was completed by way of 
S1(a), S2(a) and S3(a). This time, S3 
came into use but there was still no 
mention of S4." 

"There was no need to involve S4," 
replied Smithy. "If the hen and the fox 
are on their own on one side of the 
river it doesn't matter where the corn 
is. The hen and the fox on their own 
constitute the dangerous situation. 
However, there are several situations 
which do involve all four switches. One 
of these is when you have the man and 
the fox on the south side and the hen 
and the corn ón the north side. There 
is then a circuit from the positive 
terminal of the battery through S1(a) 
at 'South', S2(a) at 'North', S3(a) at 
'South' and S4(a) at `North' to point 
'D' and thence to the red light." 

'TRUTH TABLES 

Dick sighed. 
"It's no good, Smithy," he said 

despairingly. "I'm still baffled by all 
this. Some situations require only two 
switches, others require three switches 
and there are further ones which use all 
four switches. I simply do not get it." 

"Fair enough," commented Smithy. 
"If you don't understand how the 
circuit operates then the best thing to 
do will be to draw up a truth table 
which shows all the eventualities which 
the switching system has to cope with. 
So let's make up a truth table for our 
present puzzle." 

Smithy leaned over and picked up 
his note -pad. Taking a pen from his 
pocket he drew up five columns. 
(Fig. 3). 

"Now, this truth table," he went on, 
"has four columns for the man, the 
hen, the fox and the corn. The fifth 
column will be for `Safe', or `Danger' 
as the case may be. We'll start off by 
dealing with all the situations in which 
the outcome is `Safe'." 

"The first one there," said Dick, 
"must obviously be the one when all 
four are on the south side of the 
river." 

"Righty-ho," said Smithy obliging- 
ly. "I can enter this by putting the 
letter 'S' for `South' in the first four 
columns. There will also be a similarly 
safe situation when all four are on the 
north side of the river. So the second 
line of the truth table can consist of the 
letter 'N' for 'North' in the first four 
columns." 

Smithy entered the first two lines of 
RADIO & ELECTRONICS CONSTRUCTOR 
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MAN HEN FOX CORN SAFE/DANGER 

S S S S SAFE 
N N N N SAFE 
S S N N SAFE 
N N S S SAFE 

S S S N SAFE 
N N N S SAFE 
S S N S SAFE 
N N S N SAFE 

S N S S SAFE 

N S N N SAFE 

Fig. 3. Truth table for all the 'Safe' situations to which the switches 
can be set 

the truth table. 
"Another safe situation," stated 

Dick thoughtfully, "will be given when 
the fox and the corn are on one side of 
the river and the man and the hen are 
on the other side." 

"Good," commended Smithy, enter- 
ing the next two lines. "Now, let's 
think of some more safe conditions. 
Ah, yes! We can get two more in which 
the man, the hen and the fox are on 
one side and the corn is on the other.' 

"And," put in Dick keenly, as 
Smithy scribbled the last two entries 
into the truth table. "You can have 
another two lines where the man, the 
hen and the corn are on one side and 
the fox is on the other. How many 
lines in the truth table does that 
make?" 

"Eight," replied Smithy, putting 
down his pen. 

"That must be the lot then." 
"No, it's not," said Smithy. "We're 

forgetting the result of the second 
move in solving the puzzle. This is 
given when the hen is on one side of 
the river and the man, the fox and the 
corn are on the other side. That gives 
us the last two situations in which the 
outcome is `Safe'." 

Smithy entered the last two lines 
into the table. He then tore the top 
sheet from his pad and drew up a 
further five columns. (Fig. 4). 

"We'll do a truth table for all the 
dangerous situations now," he an- 
nounced. "The hen and the fox 
together on their own constitute 
`Danger', so we can have this state of 
affairs for the first two lines." 

"Another dangerous set-up," re- 
marked Dick, as Smithy wrote in the 
first two lines of the new truth table, 
is when the hen, the fox and the corn 
are all together on one side and the 
man is over on the other side." 

"True," agreed Smithy. "I'll make 
that situation the basis of the next two 
lines." 

He entered the two lines in the table. 
"Now, what's left?" said Dick 

musingly. "The only other dangerous 
state of affairs I can think of is when 
the hen and the corn are on one side 
and the man and the fox are on the 
other side." 

Smithy wrote these last two lines in 
the truth table. 

"And that," he commented, "should 
finally button things up. We've now 
got all the possible situations that can 

MAN HEN FOX CORN SAFE/DANGER 
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DANGER 

DANGER 

Fig. 4. Truth table for the 'Danger' situations 
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F 

exist." 
He indicated the two truth tables, 

which he had now laid out on the bench 
in front of him. 

"I don't see," stated Dick, "how 
these tables are going to help us." 

"Don't you? For a start, take a look 
at the first eight entries which give a 
`Safe' outcome. Do you see any simi- 
larity between them?" 

Dick looked more closely. 
"Blimey," he said suddenly. "There 

is something there. All the first eight 
entries start with two letters 'N' or two 
letters 'S'. All the other entries, in both 
tables, have an 'N' followed by an 'S' 
or an 'S' followed by an 'N'." 

"Exactly," said Smithy. "This means 
that if the man and the hen are both at 
`North' or both at `South' the situation 
is safe, and it doesn't matter where the 
fox and the corn are. So, in the circuit 
all the first eight entries for the safe 
condition can be dealt with simply by 
the 'Man' switch and the 'Hen' switch. 
The other two switches can just be 
ignored." 

SIMPLIFICATION 

"Gosh," said Dick, startled by this 
information. "That simplifies things 
no end." 

"Doesn't it?" grinned Smithy. 
"Truth tables like the ones we've just 
drawn up can be jolly useful in point- 
ing up methods of reducing complica- 
tions. We can't do any further simpli- 
fication by way of, the first two letters 
in the truth tables, so let's see if we 
can find any common factors in the 
first three letters." 

"I can see one," said Dick quickly. 
"The first four entries in the second 
table are `S' `N' `N', or `N' `S' 'S'. 
These all give `Danger' and it doesn't 
matter whether the fourth entry is 'S' 
or 'N'." 

"Very good," said Smithy. "This 
means that the first four entries in the 

On- Off 
switch 

Battery 

Red / 
lamp 

'Danger' truth table can be catered for 
by the `Man', 'Hen' and 'Fox' switches. 
There is no need to involve the `Corn' 
switch for these entries." 

"That leaves four final entries," 
stated Dick. "Two of which give `Safe' 
and two of which give `Danger'." 

"These will involve all the four 
switches," said Smithy. "Two of the 
entries start with `S' 'N' `S', and if the 
fourth entry is 'S' then the outcome is 
`Safe', whilst if the fourth entry is 'N' 
the result is `Danger'. The other two 
entries are the same but with 'N' and 
'S' transposed. This means that the 
`Corn' switch will have to transfer the 
output from the 'Fox' switch to 'S' or 
'D' accordingly." 

"Let's try out some of these last 
entries with the actual circuit," said 
Dick. "Let's say the man is at `North', 
the hen is at `South' and both the fox 
and the corn are at `North'." 

"All right," replied Smithy. "Take 
a look at the circuit. You'll see that this 
set of circumstances gives a circuit from 
the positive side of the battery through 
S1(a) at `North', S2(b) at `South', 
S3(b) at `North', and S4(b) at `North', 
to the green lamp. If we change the 
`Corn' switch from `North' to `South', 
which gives a `Danger' situation, 
S4(b) completes the circuit to the red 
pilot lamp instead of to the green 
lamp." 

Smithy picked up his mug and drank 
deeply. 

That's certainly a smashing .cir- 
cuit," remarked Dick appreciatively. 
"This would make a jolly good toy for 
kids to play with." 

"For kids of all ages, I would 
suggest," grinned Smithy. "No execu- 
tive desk should be without one!" 

"It shouldn't be difficult to put 
together," commented Dick. "All you 
need is a box having a front panel for 
the switches and the pilot lamps, and 
which is large enough to take the 
battery. Any suggestions here, 

Fig. 5. Wiring diagram for the switch circuit 

Smithy?" 
"Only some fairly obvious ones," 

replied Smithy. "The slide switches 
should be ordinary standard sized 
ones and not miniature types. Stand- 
ard switches have a greater movement, 
which will give a more realistic sub- 
jective impression of crossing a river. 
Also, it's easier to see what position 
each switch is in than it would be with 
miniature slide switches. The battery 
and the lamps can be any voltage and it 
is desirable, of course, to use bulbs 
having a fairly low current consump- 
tion to ensure that the battery doesn't 
run down too quickly." 

"What about wiring up?" 
"No problem there," stated Smithy. 

"But it's easier to work from a wiring 
diagram than from the circuit diagram 
because, to make it easier to follow, 
the circuit is shown reversed, mirror - 
fashion, from left to right. As it 
happens, I've sketched out a wiring 
diagram, since I intend knocking up 
one of these gadgets myself." 

Smithy took a further piece of paper 
from the rear of his bench and showed 
it to his assistant. (Fig. 5). 

"That wiring diagram will be jolly 
helpful," said Dick eagerly. "Can I 
borrow it when you've finished with 
it?" 

"You may," conceded Smithy. "But 
I must warn you that I've counted all 
the slide switches we have in stock in 
the Workshop at the time being!" 

BACK TO SERVICING 

"The trouble with you, Smithy," 
complained Dick, "is that you have a 
suspicious mind." 

"True," admitted the Serviceman. 
"There are times," continued Dick, 

warming to his theme, "when I think 
you have no trust in anybody." 

"You get that way," explained 
Smithy cheerfully, "when you've been 
servicing radios and TV's for as long as 
I have. It's an occupational hazard." 

He looked at his watch. 
"And, talking about servicing," he 

went on, "I think it's about time we 
started doing a bit of this ourselves." 

"Let's just have another go at that 
switching gadget," pleaded Dick. "I 
want to try that second method of 
getting four switches over without the 
red lamp lighting up." 

"Okey-doke," said Smithy agree- 
ably. "But after that we really must get 
on with some work." 

Several moments later, after Dick 
had successfully negotiated the man, 
the hen, the fox and the corn across the 
river, the pair returned to their res- 
pective benches. Whereupon Dick was 
to find that his run of simple faults had 
come abruptly to an end as he tackled 
his next job - a television receiver 
whose flywheel sync just failed to lock 
in. 
EDITOR'S NOTE 

Acknowledgement is due to T. J. L. 
Painter, who conceived the idea and 
the switching circuit described in this 
episode of 'In Your Workshop'. 

120 RADIO & ELECTRONICS CONSTRUCTOR www.americanradiohistory.com



RA DIO 
TOPIC 

By Recorder 

T IS SOMEWHAT SOBERING TO REALISE 
that, in all engineering, there is no 

such thing in practice as an exact 
quantity. 

I'm quite serious about this. In the 
engineering world, manufactured items 
are made to tolerances and never to a 
precise figure. If you went to a manu- 
facturer of sheet metal parts and asked him to make you a large quantity of rectangular pieces in 18 s.w.g. mild 
steel sheet, each piece measuring 6 by 4 inches, he would turn to you and say: 'Certainly sir, and what are the tolerances on the 6 and 4 inch dimen- sions?' 

TOLERANCES 

The manufacturer has to ask this question in order that he can make the rectangular pieces in the most econo- 
mic manner possible. If you wanted the pieces to be extremely close to the nominal values of 6 and 4 inches, you could specify a tolerance on both dimensions of, say, plus or minus 0.005 inches. This means that the length and width of each of the pieces 
made must be within five thousandths 
of an inch of the specified dimensions. 
For less exacting requirements the tolerance could be, perhaps, plus or minus 0.02 inch. In general, it would be cheaper to make a large quantity of pieces to the tolerance of plus or minus 0.02 inch because the press which 
stamped out the pieces need not be set up so accurately in the first place, and it would last longer before the stamped 
out pieces went out of tolerance due to wear. 

Incidentally, this little example illustrates the necessity for tolerances 
on the length and width of the rectangular pieces. Does it also indicate 
a tolerance on the remaining dimen- sion, which is the thickness of the pieces? Discerning readers will have noted that it does. Specifying 18 s.w.g. mild steel sheet means that the thick- 
ness of the metal must lie between the limits approved by the British Stan- dards Institution for 18 Standard Wire Gauge wire, and these happen to be 0.0485 inch maximum and 0.0475 inch minimum. So there is a tolerance on t he thickness of the metal as well. The idea of a tolerance on dimen- sions may come as a surprise to some 

readers of Radio & Electronics Conì- structor, since there are normally no dimensional tolerances at all in any of the constructional project diagrams that we publish. The main reason for Cie absence of tolerances here is that the projects are intended to be built individually in I -off quantities, and the only requirement is that the dimen- 
sioned parts be made sufficiently 
accurately for the various bits and 
pieces in the project to fit together. 1f 
we were to go into mass production 
with any of our projects we would have to, add the appropriate tolerances to all the dimensions. 

ELECTRONIC WORK 

In electronic work, tolerances are not only present on dimensions but 
also appear in all the other quantities 
we use, be they units of capacitance, 
resistance, voltage or whatever. The 
concept of tolerances on capacitance 
and resistance is not at all unfamiliar, 
and whenever possible w ' use capaci- 
tors and resistors with tolerances of I0" or so instead of the more costly 
versions which have tolerances of l" 
or 2". The idea of a tol.2rance on voltage may on the other hand seem 
surprising, but in practice it is there. 
We can for example, set up a potentio- 
meter such that a certain related 
voltage in a circuit is, say, 'exactly' 
10 volts. But how do we know that the voltage we obtain is truly 10 volts? The 
only moans of determining the voltage 
is with the aid of a voltmeter, and the 
accuracy of a typical practical volt- 
meter is normally of the order of plus 
or minus 2°t, of full-scale deflection! 

So, whether we like it or not, the quantities we encounter in electronics 
are all slightly imprecise. Fortunately, 
this doesn't matter in most instances, 
and if we require something which is 
exceptionally c!ose to an exact value we introduce variables. These consist of capacitive trimmers which can be set 
up to give a specific circuit effect, iron - 
dust cored coils which can be similarly 
adjusted and, of course, potentio- 
meters. 

And what do we do when our pet 
electronic schemes do not produce the 
results we fondly imagined we would 
get? Why, we have to exhibit a certain 
degree of tolerance ourselves! 
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UNDERSTANDING Et USING THE VOM £t 
EVM by J. Cunningham PRICE £1.60 
TEST EQUIPMENT FOR THE RADIO 
AMATEUR by H. L. Gibson PRICE £2.00 

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 INP 
Telephone 01-723 4185 

SMALL ADVERTISEMENTS 
Use this form for your small advertisement 

To: The Advertisement Manager, Data Publications Ltd., 57 Maida Vale, London W91SN 
Please insert the following advertisement in the issue of RADIO & ELECTRONICS CONSTRUCTOR 

15 words at 4p 
= 60p. 

ALL WORDING 
IN 

BLOCK LETTERS 
PLEASE 

I enclose remittance of being payment at 4p a word. MINIMUM 60p. 
Box Number, if required, 10p extra. 

NAME 
ADDRESS 

Copy to be received four weeks prior to publication. Published on the 1st of every month. 
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SMALL ADVERTISEMENTS 
Rate: 4p per word. Minimum charge 60p 

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 1 SN 

BUILT IT in a DEWBOX robust quality plastic cabinet 2 
in. x 2), in. x any length. S.A.E. for details. D.E.W. Ltd., 
254 Ringwood Road, Ferndown, Dorset. Write now - 
right now. 

SERVICE SHEETS for Televisions, Radios, Transistors, 
Tape Recorders, Record Players, etc., from 5p with 
free Fault Finding Guide. Over 10,000 models available. 
S.A.E. enquiries. Catalogue 20p and S.A.E. Hamilton 
Radio, 47 Bohemia Road, St. Leonards-on-Sea, Sussex. 
Telephone Hastings 429066 

CHROMASONIC ELECTRONICS. New list 10p, post free. 
Data Dept., 56 Fortis Green Road, London, N10 3HN. 

MINI MAINS TRANSFORMERS. 30 x 30 x 37mm. Cool,. quiet, British. Pri: 220/250V. Type MT3, 3-0-3V ems, 
300mA, £1. MT7, 7-0-7V, 120mA, £1. VAT included. Use MT3 for 3V or 6V rectified d.c., MT7 for 9V or 18V. 
Circuits supplied. Mail order only. U.K. post 5p per order. Amatronix Ltd., 396 Selsdon Road, South Croydon, 
Surrey, CR2 ODE. 

FOR SALE: Selenium solar cells 15p. 30W fluorescent 
chokes 30p. 3015F minitrons £1.15. ZN4I4 i.c. £1.00. 
NE555 75p. Pocket a.m./f.m. radios £5.50. 200 mixed 
transistors 80p. C60 blank cassettes 35p. Insulated 1/16" 
test sockets, 10 - 50p. J. Fulton, Derrynaseer, Dromore, 
Co. Tyrone, Ireland. 

WORLD RADIO TV HANDBOOK 1974 £3.15. HOW TC: 
LISTEN TO THE WORLD £2.00. Postage and VAT included 
David McGarva, PO Box, 114, Edinburgh, EH 1 I HP. 

FOR SALE: Polarised relays, suitable for RTTY terminal 
units. £1.00. Box No. G235. 

UNIQUE VHF KITS, 80 - 180 MHz. Receiver, tuner, 
converter. World wide sales. £4.50p. S.W. Kits also 
available. S.A.E. for literature. Johnsons (Radio C), 
Worcester, WRI 3QQ. 

BUILD THE MULLARD C.C. TV CAMERA. Complete 
kits now availabel from Crofton Electronics. Send large 
s.a.e. for details to: 15-17 Cambridge Road, Kingston - 
Upon -Thames, Surrey. Reply by post. No callers please. 

WANTED. Early radio books, prior to 1925. Box No. G236. 
TELEVISION- VALVES 1Op each: ECC82, ECH84, EF80, 

EFI83, EF184, DY86/7, PC86, PC88, PCF80, PCF801, 
PCF802, PCC84, PCCI89, PY33, PY800, PY88, PCL82, 
PCL84, PCL85/805, PL36, PL504. P. & P. 10p. Electronic 
Mailorder, Ramsbottom, Bury, Lancs. 

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- 
bourne Road, Stratford-upon-Avon, Warwicks. CV37 9JP. 

(Continued on page 1 24) 
SEI I EMBER 1974 

U MECHANICAL 
IA.M.S.E. 

Mechi 
Diesel Eng. 

IInst. Motor 

' Maintenance 
Ind. 

IMecha Mechanical 

Welding 
Eng. 

ELECTRICAL & 
ELECTRONIC 
A.M.S.E. 

iEleci 
C & G Elec. 

BENTLEY ACOUSTIC CORPORATION LTD. 
All prices inclusive of V.A.T. 

The Old Police Station, Gleeeeebr Road, LITTLEHAMPTON Sueeex. PHONE 6743 

OB2 .40 
2D21 .40 
5R4GY .75 
5U4G .43 
WOG .54 
5Y3GT .45 
5Z40 .35 
6/30L2 .80 
6AH6 .60 
6AQ5 .42 
6AT6 .38 
6AU6 .30 
6AV6 .33 
6BA6 .28 
60E6 .32 
6BH6 .70 
6816 .55 
6BQ7A .55 
6BR7 1.00 
6BR8 .85 
6BW6 .90 
6BW7 .66 
6BZ6 .49 
6C4 .30 
6C6 .40 
6CL6 .55 
6CU5 .75 
6E5 1.00 
6E1' .70 
6F6G .40 
6F18 .55 
6F23 .80 
6F28 .60 
6H6GT .25 
613GT .49 
636 .25 
6K7G .25 
6K8G .45 
6L6GC .58 
6Q7G .50 
6Q7GT .50 
6SG7 .44 
6517 .55 
6V6G .17 
6V6GT .45 
6X4 .40 
6X5GT .40 
7B6 .75 
7Y4 .6Y 
907 .65 
10E1 .50 
10E18 .55 

12A6 1.00 EA50 .27 EL91 .40 PCL80S.55 UL41 .65 12AC6 .65 EABC80 EL506 .85 PCL86 .47 UL84 .42 12506 .65 .38 ELL801.25 PD5001.44 UM80 .44 12AE6 .65 EAF42 .60 EM80 .45 PEN45 .80 UY4I .49 12AT6 .38 EAF801.75 EM8I .65 PEN46 .50 UY85 .38 I2AU6 .45 0091 .15 EM83 .55 PL36 .55 X41 1.00 12AV6 .50 EBC41 .65 EM84 .40 PL81 .44 X66 1.25 12BA6 .40 EBC81 .35 EM87 .70 PL82 .40 AC165 .28 120E6 .50 EBF80 .39 EY51 .40 PL83 .45 AD140 .40 12BH7 .50 EBF83 .43 EY83 .54 PL84 .40 AD149 .55 12K5 1.00 EBF89 .30 EY87/6 .33 01.504 .67 AD161 .50 1407 .80 EC92 .45 EY88 .40 PL508 .90 A0162 .50 I9AQ5 .50 ECC331.50 EZ40 .55 PL509 1.15 AF114 .28 20P4 1.00 ECC35 .95 EZ4I .75 PL802 .95 AFI 15 .17 30C15 .75 ECC401.00 EZ80 .28 PY33/2 .50 AFI21 .33 30C17 .90 ECC81 .34 EZ8I .27 PY81 .31 AF126 .20 30E5 .80 ECC82 .28 GY501 .75 PY82 .30 BC107 .14 30FL1 .75 ECC83 .28 GZ32 .54 PY83 .35 BC108 .14 30FL2 .75 ECC84 .30 GZ34 .65 PY88 .38 BC109 .11 30FL14.70 ECC85 .36 10/R2 1.00 PY500 .85 BC( 13 .28 30Li5 .75 ECC88 .44 HVR2A PY500A BCi18 .25 10Li7 .70 ECF80 .34 1.00 .85 BCZ11 .42 30P12 .80 ECF82 .38 KTW61 PY800 .35 BFI59 .28 30P19 .75 ECF86 .75 . 1.00 PY801 .35 0F163 .22 30PL1 .66 ECH35I.25 KTW62 QQVO3/ 13E180 .33 30PL 13 .75 ECH42 .70 1.00 10 1.75 BY 100 .20 30PL14.80 ECH81 .30 KTW63 Ri9 .38 BYi26 .17 35L6GT.55 ECHO) .44 1.00 U25 .80 BY127 .20 35W4 .40 ECH84 .44 KT66 2.40 U26 .60 0A91 .10 35Z4GT.55 ECL80 .40 PABC80 U191 .70 OA95 .10 35Z5GT ECL82 .34 .38 U801 85 0C23 .42 .75 ECL83 .75 PC86 .60 UABC80 0C24 .42 5005 .85 ECL86 .40 PC88 .60 .40 0C25 .42 50CS .45 EF22 1.50 PC97 .38 UAF42.60 0C44 .11 50L6GT.65 EF40 .75 PC900 .45 UBC4I .53 OC43 .12 8552 .60 EF4I .70 PCC84 .40 UBC81 .45 0C46 .17 ATP4 .40 EF80 .26 PCC85 .44 UBF80 .38 .0070 .14 AZ3I .60 EF83 .95 PCC88 .60 UB089 40 0C7I .12 DAF9I .30 EF85 .34 PCC89 .50 UC92 .45 0072 .12 DAF96.44 EF86 .30 PCC189.53 UCC84.75 0074 .25 DF91 .30 EF89 .27 PCF80 .33 UCC85.45 0075 .12 DF96 .44 EF9I .37 PCF82 .35 UCF80.65 0078 .17 DK91 .45 EF92 .40 PCF84 .59 UCH42 .70 00780 .17 DK92 .70 EF98 .80 PCF86 .55 UCH8I.38 0081 .12 DK96 .60 EF183 .29 PCF801 .48 UCL82 .38 OC81D .12 DL92 .35 EFi84 .32 PCF802.50 UCL83.55 0082 .12 DL96 .55 EH90 .45 PCF805.73 UF41 .70 00820 .12 0Y0716.30 EL32 .50 0CF806.55 UF80 .35 0083 .22 DY802 .33 EL34 .66 PCL82 .35 UF85 .44 0084 .26 E88CC 1.00 EL41 .60 PCL83 .66 UF86 1.00 0C202 .47 E1800 1.00 EL84 .31 PCL84 .49 UF89 .38 0C205 .47 

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 £5, add lop per order up to three items, each addi- 
tional item 3p extra. Orders between £5 and £10 add 25p total. Orders over 
£10 post free. Same day despatch. Terms of business available on request. 
Any parcel insured against damage in transit for only 3p extra per order. 
Please enclose S.A.E. with all correspondence. 

ENGINEERS 

YOURSELF FOR A 

BETTER JOB WITH MORE PAY! 
Do you want promotion, a better job, The B.I.E.T. guide to success should be higher pay? "New Opportunities" shows read by every ambitious engineer. you how to get them through a low-cost Send for this helpful 76 page FREE book B.I.E.T. home study course. There are no now. No obligation and nobody will call books to buy and you can pay -as -you- on you. It could be the best thing you learn. ever did. 

BIMIIIINCUT OUT THIS COUPON MIIIMI-311 
$7 CHOOSE A BRAND NEW FUTURE HERE! 

Tick or state subject of intero t. Post to the address below. 
Computer Building RADIA/ Garage Man. D Elec. Carpentry TELECOMMS. MAS 1M1 Dip Electronic Cicli Eng. 

C & G Eng. Const. Eng. D Radio TV GENERAL II ,Flee. Eng. D Heat & Vent. D C AG Agrio. Eng. Install. & Inst. of Telecoms. C.E.I. Wiring Builders ' Prac. Addio Cen. Ed uc. lost. Works 
*Flee. 

Slide Rule 
MANAGEMENT and ewith Kitt Aefr geed Ln. Computer Highway Radio C.C.E. 

Yrag. C Supers. Amateurs Management C Painting& Radio Sere. 

A' LEVELS I Prod. Eng. 
- D Dec. TV Main& 

D 

G.C.E. 58'0' Qual. Control Surveying - 

Swcekeeping 
ORAUGHTSMAN- work Study AUTO & AFRO 

Works Man. SHIP Aero Eng. D 
A.M.I.E. D. D A.M.I.M.I. C'ouchin9 Tor ' 

CONSTRUCTIONAL Gen. A.E.C. Cert. D moon woior 
A. M. S.E. Draughts. Auto Eng.',ruminations 

Civili Tech. C&GAto 
D 

Eng. Architecture Drawing Eng. 
'To B.I.E.T. BRE 90 Aldermaston Court, Reading RG7 4PF QK LBRE 90 

NAME (Block Capitals Please) 

IADDRESS 

1 
Other subjects 
Accredited by C.A. C. C. 

Age 

Member of A.B.C.C. 

' 
I. 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
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BUILD OR BUY A 

MICRO 
ELECTRONIC 
TRANSMITTER 

FUN, SECURITY 
ENTERTAINMENT, 

LISTENING TO BIRD SONGS etc., etc. 

Receive on a V eH eFe radio 
The smallest Transmitter available, only 2" X 1". Can 
pick up and transmit minute voices and sounds, from 
a source up to 30ft. distance very sensitive. Range 500 
yds at least. Many applications, works almost anywhere, 
in a drawer on a shelf etc. To operate connect PP3 
battery and tune in V.H.F. radio. Completely self- 
contained, transistorised printed circuit. Battery life 20 
hours continuous use. Fully guaranteed. Latest model 
now supplied. 
ASSEMBLED UNIT £15.50 
Kit with step-by-step assembly insts. £11.50 
If required Pocket Radio £13.25 
5 Band Portable £17.80 
5 Band Portable De -Luxe £20.50 

P. Er P. 45p MAIL ORDER Et C.O.D. 
MULHALL ELECTRONICS, (RE) 

Ardglass, Co. Down, UK, B730 7SF 
Tel: 039 684 461 

DIRECT SALES (callers only): 
P. Spencer (London Agent), 39 Oxford Gdns. 

London, W10. Tel: 01-969 3564. 
Licence not available in U.K. 

RADIO 
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. Price E2.25 

ON SALE NOW 
at all leading shops 
or direct from: - 

RADIO MODELLER 
BOOKS DIVISION, 
64 Wellington Road, 

Hampton Hill, Middx. 

U.K. Packing 
& Postage 

theory and 
practice of 

32p 

MODEL 
RADIO 
CONTROL 

development or systems 
pr.po,tiunel e,pieined 
MOW system demen- 
prectmel exemples .nd 
ton mecoit dotai: 

SMALL ADVERTISEMENTS 
(Continued from page 123) 

BUMPER CONSTRUCTORS HARDWARE PACKS. 
Containing 50 assorted spacers, good assortment of 2-4 
and 6BA screws, nuts, plain and shakeproof washers, 
self -tapping screws, cable -clips, eyelets, and grommets, 
etc. At least 400 new parts, a bargain while stocks last. 
Only £1.00 per pack plus 20p postage. New lists available, 
7p. Electro-Mech Products, 7 Chantry Avenue, Bideford, 
Devon. 

TRANSISTOR RADIOS. Completely wired, M/L PCB, 
speaker, cabinet, leatherette case, earpiece. Sample £3. 
TEN for £25. M/W £2, TEN for £15. Post extra. Cook, 
90 Ewhurst Road, Crawley, Sussex. Telephone: Crawley 
23885. 

FOR SALE: Philips rear projection lens box and good tube 
etc. Also Mullard EN91 valves. Box No. G239. 

ANTIQUE WIRELESS ENTHUSIASTS. For valves, 
spares, service data and complete sets, 1920-1950, contact: 
Tudor Rees, 18 Brook Road, Mangotsfield, Bristol. 
Telephone: 0272-56523 8. 

SUPERB INSTRUMENT CASES by Bazelli. manufactured from 
heavy duty PVC faced steel. choice of 174 types. send for free list. 
Bazelli Instrument Cases. Dept. 26. St. Wilfrid's. Foundry Lane. 
Halton. Nr. Lancaster. LA26LT. 

EXPERIMENTERS! Hundreds of unusual items cheap. 
Latest list No. 9. Send 6p. Grimsby Electronics, 64 
Tennyson Road, Cleethorpes, Lincs. 

OWN THE BEST 48 page components catalogue around! 
For only 50p post free. Box No. G241. 

FM RADIO Transmitter Modules complete with microphone 
and battery. Four simple connections only required. 
Return of post delivery. £4.50. E.É.S. Ltd., The Airport, 
Exeter, Devon. 

FOR SALE: Test equipment: Marconi signal generators - 
TF144G, 85kc/25Mc, £12; TF517F/1, 150/300Mc coils for 
10/58Mc, £10; TF801, 10/300Mc, £30. BFO's TF195J, 
0/12kc, £10; TFI95L, 0/40kc, £15. Valve millivoltmeter 
TF899 £8. VVOM, a.c./d.c. TF1300 £10. Audio output 
meter TF340 £6. Telequipment: Double beam scope 
D33A, bandwidth 15Mc, £35. EMI single beam scope 
10Mc, £25. Cossor double beam 1035, £15. Indicator 
chassis with valves and 7cm c.r.t. £5. Advance audio sig. 
gen., type JI, 15cs/50kcs, £12. Microvac 22S, VVOM 
battery portable, £10. Meters in cases: Avo 7 £8, Avo 
Minor MK4 (as new), £7. Insulation testers like megger, 
250V £8, 500V £10. 2 range resistance meter 0/50k ohms 
battery £4. American BC221 crystal/het wavemeter, 
mains converted, £15. R and C bridge, £8. Resistance 
bridge £5. Resistance box £3. Cossor transistor tester 1325 
£8. Carriage extra ex -Middlesex. Offers considered for 
several items. Box No. G242. 

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. 

COMPONENTS AND P.C.B.'s. Glass p.c.b.'s drilled and 
tinned to your 1 :1 master. 20p per sq. in. up to 4 sq. in. 
6p per sq. in. above. Single glass board 2p per sq. in. 
P & P all orders I5p inclusive S.A.E. for components 
list Fibre Circuits, C/o Irchester Post Office, Irchester, 
Northants 

FOR SALE: Pye pocketphones, untested, £20.00. Pair infra- 
red monoculars, untested, £2.00. Binatone stereo cassette 
deck, £50.00. Venner type 8 -day reconditioned time switch, 
£2.50. Box No. G244. 

(Continued on page 125) 
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SMALL ADVERTISEMENTS 
(Continued from page 1 24) 

JOIN THE INTERNATIONAL S.W. LEAGUE. Free 
services to members including Q.S.L. Bureau, Amateur 
and Broadcast Translation, Technical and Identifica- 
tion Dept. - both Broadcast and Fixed Stations. DX 
Certificates, 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. Mem- 
bership including monthly magazines, etc., £2.00 per 
annum. (U.K. and British Commonwealth), overseas 6 
Dollars or £2.50. Secretary ISWL, 1 Grove Road, Lyd- 
ney, G los., G L15 Si E. 

FOR SALE: 1000 mixed resistors £1.00, postage 25p. 10 
mixed 3-5-7-10W resistors 25p. 10 untested unijunction 
transistors 50p. 10 mixed crystals 50p. Sinclair digital 
multimeter DMI £47.50. Digital multimeter kit £80.00; 
S.A.E. for details. Panel mounting neon I5p. 6V 5W 
soldering iron 1/16" bit £2.00. ZN414 i.c. £1.00. Box No. 
G243. 

FOR SALE: Silicon solar cells 25p. 5 unmarked tested TO3 
2N3055 £1.00. 10 unmarked untested 2N3055 50p. 50 
unmarked 2W zeners 50p. 100 unmarked BZY88 50p. 
50 unmarked BC107/8/9 50p. 10 2A and SA fuses 20p. 
20 mixed crystals 20p. 2V 400mA rechargeable cells 40p. 
J. Fulton, Derrynaseer, Dromore, Co. Tyrone, Ireland. 

BURGLAR AND FIRE ALARMS. Professional Control, 
Detection, and Warning equipment supplied - or advice. 
1974 Catalogue 25p. CASTLE ALARMS, P.O. Box 
W06, Windsor, Berks. 

TRANSISTORS, 2N2926, unused, tested, 9p each. 5p P. & P. 
39 Burnetts Road, Windsor. Berks., SL4 SPL. 

MULLARD 10W RMS AMPLIFIER MODULES. Brand 
new for 24 volt 4 ohm operation. Tremendous offer, 
absolutely no extra components or hardware required. 
Supplied with circuit and full data for simple operation. 
£2.65 inclusive. LTE, 46 Minehead Road, South Harrow, 
Middlesex. Mail order only please. 

WORLD DX CLUB covers all aspects of SWLing on 
Amateur and Broadcast Bands through its monthly 
bulletin "Contact". Membership costs £1.60 a year. 
Enquiries to John Rush, 12 Northfield Road, Thatcham, 
Berks. 

QUARTZ CRYSTALS. 5675 kc/s to 8650kc/s in steps of 
25kc/s. 4-" pin spacing. £2 for 20 our selection. 7000 to 7175 
£1.00 each. E.E.S. Ltd., The Airport, Exeter, Devon. 
Telephone 66523. 

FOR SALE: Codar AT5 + A/C P/U, £30. Multi -band 6RX, 
£10. Heath GR64 RX, £15. BRS 5¡ in. deck and mains 
amp., £10. Deliver Tyne -Wear. Nesbit, North Shields 
72379. 

FOR SALE: 12 volumes Radio Constructor, 1962-1974, in 
binders. Mint condition. Offers? M. F. Caress, 10 Bruns- 
wick Field, Conyer, Teynham, Kent, ME9 9HB. Tele- 
phone: Teynham (079-585) 721, evenings, weekends. 

VINTAGE RADIO Valve Collector. Exchange notes. Will 
visit U.K. Huckell, 285 Military Road, Cremorne, N.S.W., 
Australia. 

BOUND VOLUMES of The Radio Constructor for sale: 
Nos. 19, 20 21, 22 i.e. August 1965 to July 1969. £8 com- 
plete. Telephone: 01-223-1986 (London). 

NEWNES Radio and Television Servicing. Six volumes, 
1956 to 1962 inclusive. £10 post paid. Denby, 52 Parsons 
Road, Redditch, Worcs. 

(Continued on page 1 27) 
SEPTEMBER 1974 

NOW! A FAST EASY WAY 
TO LEARN BASIC RADIO 

& ELECTRONICS 
Free book shows you how to learn basic Radio and Elec- 
tronics at home -the fast, modern way. Give yourself 
essential technical "know -how" -tike reading circuits, 
assembling standard components, experimenting, building -quickly and without effort, and enjoy every moment. 
B.I.E.T.'s simplified home study method and the remarkable 
TECHNATRON Self -Build Outfit take the mystery out of 
the subject, making learning easy and interesting. 

Tick subject of interest 
Homeot BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

General Radio and Television Main- Radio servicing, 
T.V. Engineering tenance Er Servicingmaintenance Er repairs 
Colour T.V. Practical T.V. Electronic 
Radar Technology Applied Electronics engineering 
Practical Radio and Elementary Elec- Radio Amateurs 
Electronics tronics Course for Elementary Physics 
(Technatron) Radio 13Course for Radio 
City and Guilds Radio and T.V. Electrical Mech. 

Dept. BRE 08 ALDERMASTON COLLEGE Reading RG74PF 

POST THIS COUPON FOR FREE BOOK 
Accredited by C.A.C.0 Member of A.B.C.0 

BRE 08! 
NAME AGE 

ADDRESS 

SUBJECT OF INTEREST 

FREQUENCY LIST TRANSFERS 

We have a limited supply of sheets of Dial 
Frequency Transfers in black. Short Wave fre- 
quencies 1.8Mc/s to 32Mc/s and 144Mc/s and 
146Mc/s. Includes amateur band marker frequen- 
cies 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 3p. 

DATA PUBLICATIONS LTD., 
57 Maida Vale, London W9 1SN. 

MASSIVE CLEARANCE BARGAINS 
Bargain component parcels contain Resistors, Capacitors, Poten- 
tiometers, Knobs, Rotary, Slide, Key Switches, IF's, Tag Strips, Drive 
Drums, Springs, Handles, Coil Formers, Wire, Grommets, Relays, 
Pulley Wheels, Magnets, Transistor Panels etc., etc. Save yourself Es 
on these well selected parcels 6lbs net weight E1.00, p. p. 41p. 
Brand new Wire -wound Resistors. 1-7 Watts. Good Selection. 100 
for E1 p. p. 15p. 
Assorted Computer Panels. These panels are exceptionally good 
value and contain a minimum of 75 transistors, stacks of diodes 
plus Trim Pots, Polyester Capacitors, and include a few I.C.s. 10 
panels for E1.00, p. p. 27p. 
Mullard Ferrite Cores. LA3 50p. LA4 75p. LA2100 SOp. 

Assorted Electrolytic Capacitors. 6lbs net weight E1.00, p. p. 40p. 
Assorted Capacitors, Silver Mica, Tubular and Disc Ceramics, Poly- 
styrene. Tremendously good selection. 300 for M. p. p. 20p. 
Please include 8% V.A.T. to total cost of goods. 

MAIL ORDER ONLY 
XEROZA RADIO 

1, EAST STREET, 
BISHOPS TAWTON, 

DEVON 
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AVAILABLE fl1Oi4/ 
Essential 
for the 

Short Wave 
Enthusiast 

ADI AMAII 
OPERATOR'S HANDBOOk 

13TEDITION-FULLY REVISED 
MORE COMPREHENSIVE THAN EVER 

RADIO AMATEUR 

OPERATOR'S 
HANDBOOK 

DATA 
.u.uC.nCNf 

INCLUDES. WAZ AND ITU 
RADIO ZONES 

* AMATEUR PREFIXES 

* AMATEUR CODES 

* LOCAL TIME CONVERSIONS 

* MAPS - INCLUDING ITU 
WORLD ZONE MAP 

* WAVELENGTH/FREQUENCY 
CONVERSION CHART 

* LICENCE REGULATIONS 
ETC. ETC. 

NOW 88 PAGES 70p 
Post this coupon, together with P.O. for 77p (to include postage) to DATA PUBLICATIONS, 57 MAIDA VALE LONDON, W9 1SN r ___r -, 

Pleasesend me the New Edition of "THE RADIO AMATEUR OPERATOR'S HANDBOOK" DATA BOOK No. 6 

cheque/crossed postal order for I enclose 

NAME 

ADDRESS I 
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SMALL ADVERTISEMENTS 
(Continued from page 125) 

PERSONAL 
JANE SCOTT FOR GENUINE FRIENDS. Introductions 

to opposite sex with sincerity and thoughtfulness. Details 
free. 3p stamp to: Jane Scott, 50/CON Maddox Street. 
London WIR OLY. 

YOUNG MAN DISABLED needs work at home. Electronic/ 
wire assembly. Would collect and deliver. Mr. B. Grimes, 
Llainwen, Glanrhyd, Cardigan, Wales, SA43 3PE. 

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. Wvmondhann. Norfolk. 

MAN REQUIRED with a normal fund of engineering and 
electrical knowledge, possibly to take charge of the 
electrical department of a well-known Company. Staff 
position and good salary for suitable applicant. Non- 
contributory pensionable position. Box No. G240. 

ELECTRONICS MEN. You are worth more than a measly 
£40 or £50 a week. Much more. And you do not need to be 
highly qualified. Last year I earned £3,600 for six months 
work. The other six months I had off. My booklet will tell 
you how I started and how you too could do similar if not 
better. No selling and no capital outlay except the price of 
the booklet. It's 43p from Alben, Mill Lane, Acle, 
Norwich, Norfolk, NOR 6OZ. 

MAKE NEW FRIENDS! The exciting reliable way. All 
areas, all ages. Write: S.I.M. Computer Dating (REC), 
109 Queens Road, Reading, Berks. 

INCOME TAX and Business Accounting. Stop worrying 
and let us cope. Call Walton -on -Thames 28080. 

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. 

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 de- 
termining Broadlands future. Further details from:- 
The Hon. Membership Secretary, The Broads Society, 
"Icknield", Hilly Plantation, Thorpe St. Andrew, Nor- 
wich, NOR 85S. 

Give for those who. Gave 

WINGS APPEAL 

9th to 14th Sept.1974 

MORSE MADE EASY!!! 
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. Complete course,. 
3 Records and Books, £4.95 incl. P.N.I. etc. (Overseas £1 extra). Or details 
only, 4p stamp. Or phone S. Bennett, G 3 H SC, 01-660 2896. 

Box 38, 45 GREEN LANE, PURLEY, SURREY. 

tit 
MOBILE RADIOTELEPHONE EQUIPMENT HANDBOOK. Gives 
circuits, data and illustrations plus some valuable modifications for 
amateur use for commercial radiotelephone equipment including PYE and 
other popular makes. This impression is being printed at the moment and 
should be available in August. Price £4.75, p.p. 35p. 

HOW TO MAKE 2 & 4 METRE CONVERTORS FOR AMATEUR 
USE, Being printed. 65p, p.p. 15p. Available early Augusta 
THE GOVERNMENT SURPLUS WIRELESS EQUIPMENT HAND-. 
BOOK. Gives circuits, data, and illustrations plus valuable information for 
British/USA receivers, transmitters, trans/receivers. With modifications toy 
sets and test equipment. £3.25, p.p. 35p. 

DIRECTORY OF GOVERNMENT SURPLUS WIRELESS EQUIP- 
MENT 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, 10p. 
GETTING THE BEST FROM YOUR COLOUR TV. R. Maude, 
T.Eng (CEI), FSERT, AMRTS. Essential advice for colour TV engineers, 
owners. Could save you pounds. Size 9" x 7" in true colour. Just published. 
50p, p.p. 10p. 

THE THEORY OF GUIDED ELECTROMAGNETIC WAVES. The 
most comprehensive book yet written about waveguides, transmissioñ 
lines, cavity resonators. Over 500 pages. Ideal for anyone interested in 
Radar and UHF. Published at £11.50. Special offer of £4.50; p.p. 50p. 
THE SCATTERING AND DIFFRACTION OF WAVES. A goldmine of 
information for the experimenter, amateur and scientist profusely 
illustrated. Published by Oxford University Press 'at £1.60. Special price 
80p, PP. 25p. 

HANDBOOK OF SATELLITES AND SPACE VEHICLES. A working 
handbook that provides important data both tabular and graphical 
enabling space scientists, technicians and telecommunication engineers 
to acquire a greater,working knowledge of satellite and space vehicle 
design, launching, orbiting, etc. Includes a detailed coverage of SPACE 
COMMUNICATIONS, An imposing book of 457 pages. Published at 
£8.20. Special price £6.50, p.p. 50p. 
PRINCIPLES OF ELECTRICITY & MAGNETISM. (Page & Adams). 
A handbook of electricity and magnetism for the student, electronics 
engineer and technician who wishes to improve his knowledge of the 
subject, 532 pages. Published at £4.50. Special price £2.50, p.p. 35p, 
HI-FI P.A. GUITAR AND DISCOTHEQUE AMPLIFIER DESIGN 
HANDBOOK. Includes circuits up to 1100 watts, output, tremolo, 
vibrato, fuzz box etc. 75p, p.p. 15p. 

A DICTIONARY OF SCIENTIFIC UNITS. An interesting little book 
that lists and defines units in alphabetical order and gives the origin of 
each unit including literature references. An important reference book for 
students and technicians. Includes units that are being used in the 
Common Market and throughout the world. Price 50p p.p. 10p. 

Dept. R.C. GERALD MYERS (Publisher & Bookseller). 
MAIL ORDER AND CALLERS TO 
138 CARDIGAN RD., HEADINGLY, LEEDS 6, Yorks., England.. 

C AND G EXAM 
Make sure you succeed with an ICS home study course for C 
and E Electrical Installation Work & Technicians Radio/TV/ 
Electronics Technicians. Telecommus Technicians and Radio 
Amateurs. 

COLOUR TV SERVICING 
Make the most of the current boom! Learn the techniques of 
servicing Colour and Mono TV sets through new home study 
courses, approved by leading manufacturers. 

TECHNICAL TRAINING 
Home study courses in Electronics and Electrical Engineering, 
Maintenance, Radio, TV, Audio, Computer Engineering and 
Programming. Also self -build radio kits. 
Get the qualifications you need to succeed. Free details from: 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Dept. 233S Intertext House, London SW8 4UJ. 

Or phone 01-622 9911 

SYNTHESISER 
MODULES 

Voltage -controlled modules for synthesiser construction and 

other musical MIRACLES! Catalogue 15p. D.E.W. Ltd., 25w 

Ringwood Road, Ferndown, Dorset. 

SEI EMBER 1974 
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PLAIN -BACKED 
NEW STYLE SELF -BINDERS 

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. 

PRICE8 p P. Ft P. 18p 

including V.A.T. 
Available only from:- 

for your other magazines 
(max. format 72" x Si") 

COLOURS: MAROON OR GREEN 
(If choice not stated, colour available will be sent) 

Data Publications Ltd, 57 Maida Vale London W9 1SN 

DATA BOOK SERIES 
DB5 TV FAULT FINDING 

New edition in course of preparation. 
DB6 RADIO AMATEUR OPERATOR'S HANDBOOK 

88 pages. Price 70p, postage 7p. 

DB16 RADIO CONTROL FOR MODELS 
192 pages. Price 75p, postage 13p. 

DB17 UNDERSTANDING TELEVISION 
512 pages. Price £2.10, postage 25p. 

DB18 AUDIO AMPLIFIERS 
128 pages. Price 53p, postage 9p. 

DB19 SIMPLE SHORT WAVE RECEIVERS 
140 pages. Price 80p, postage ,9p. 

I enclose Postal Order/Cheque for in payment for 

NAME 

ADDRESS 

(BLOCK LETTERS PLEASE) 

Postal Orders should be crossed and made payable to Dala Publications Lid. 
Overseas customers please pay by International Money Order. 
All publications are obtainable from your local bookseller. 
Data Publications Ltd., 57 Maida Vale, London W9 1SN 

PLEASE MENTION THIS MAGAZINE WHEN WRITING TO ADVERTISERS 
128 RADIO & ELECTRONICS CONSTRUCTOR 
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UK'S LARGEST STOCKIST OF ELECTRONIC 
COMPONENTS & EQUIPMENT 
ALSO HI-FI TV TAPE EQUIPMENT 

You can build the Texan and Stereo FM Tuner 
TEXAN 20 -t- 20 WATT IC STEREO AMPLIFIER 
Features glass fibre PC board, Gardners low field transformer, 6 -IC's, 
10 -transistors plus diodes etc. Designed by Texas Instruments engineers 

for Henry's ad. P.W. 1972. Supplied with full chassis work, detailed 
construction handbook and all necessary parts. Full input & control 

facilities. Stabilised supply. Overall size 15f" x 2?" x 6f" mains operated. 
Free teak sleeve with every kit. a&50 (GB post paid). 

.4% ice/ L..ß,..:µ 
STEREO FM TUNER Features capacity diode tuning, led & tuning meter indicators, stabilized power supply 

mains operated. High performance and sensitivity with unique station indication 
IC stereo decoder. Overall size In teak sleeve 8" x 2f" x 6a". Complete kit with teak sleeve. [21.00 (GB Post paid). 

.6 

Join the large band of Happy Constructors! 

UHF TV TUNERS 
625 line receiver UHF transistorised tuners 
FM UK operation. Brand new. (Post/packing 

TYPE A Geared variable as illustrated [250 
TYPE B 4 -button push-button (adjustable) 

[3.50 

EXCLUSIVE 5 WATT IC 
AMPLIFIERS 
Special 
purchase 5 watt 
output, 8 

volt 
ohm 

load. 30 le max 
DC operation corn- eae plete with data. 

£1.50 each, or 2 for [2.85 

EMI SPEAKERS 
SPECIAL PURCHASE 

13 x 8 chassis speakers 
* arr/pack 30p each or 50p pair) 
150 TC 10 watts 8 ohm twin none [220 

*450 10 watts 4, 8,15 ohm with twin tweeters 
and crossover £3.85 each 
EW 15 watt 8 ohm with tweeter £5.25 
350 20 watt 8,15 ohm with tweeter £7.80 each 
*Polished wood cabinet £4.80 cary. etc. 35p each or 50p 
pair 

AMPLIFIERS (All single channel unless stated) 
4-300 
2004 
104 
304 
555 
555ST 
El 208 
608 
410 
620 
Z40 
Z60 
SA6817 

9 volt 
9 volt 
9 volt 
9 volt 

12 volt 
12 volt 
12 volt 
24 volt 
28 volt 
45 volt 
30/35 volt 
45/50 volt 
24 volt 

300 MW 0/P 3-8 OHM, 1-10 MV I/P 
250 MW 0/P 3-8 OHM, 10-100MV I/P 
1 watt 0/P 8-16 OHM, 10 MV I/P 
3 watt 0/P 4-8 OHM, 10 MV I/P 
3 watt 0/P 8-16 OHM, 150 MV I/P 
1f+1}0/P8 OHM, 150 MV 1/P 

5 watt 0/P 4-16 OHM, 25-60 MV I/P 
10 watt 0/P 4-8 OHM, 30-50 MV I/P 
10 watt 0/P 8 OHM, 160 MV I/P 
30 watt 0/P 4-8 OHM, 150 MV I/P 
15 watt 0/P 4-8 OHM, 100 MV I/P 
25 watt 0/P 4-8 OHM, 100-250 MV I/P 
6+60/P 80HM, 100 MV I/P 

AMPLIFIERS with controls 
11210 12 volt 2f + 2f watts 8 ohms 
R500 Mains 5 watts 4-16 ohms 
SAC14 7 + 7 watts 8 ohms 
SAC30 15 + 15 watts 8 ohms 
CA038 9 volt 1+ + 1 f watts 8 ohms 
CA068 12 volt 3 + 3 watts 8 ohms 

FM MODULES 
Mullard LP 1186 FM tuner (front end) with data 10.7 MHZ 0/P 
Mullard LP 1185 10.7 MHZ IF unit with data 
Gorier Permability FM tuner (front end) 10.7 MHZ 0/P 

Special offer 

Stereo module 

Stereo module 

Stereo 
Mono 
Stereo 
Stereo 
Stereo 
Stereo 

FM and AM TUNERS AND DECODERS 
FM5231 (tu 2) 6 volt FM tuner 
TU3 12 volt version (FM use with Decoder) 
SD4912, Stereo Decoder for Tu3. 12 volt All models fitted dials 
SP62H 6 volt stereo FM tuner supplied with instructions 
A1007 9 volt MW -AM tuner 
Sinclair 12/45 volt FM tuner stereo recorder for above 
A1018 9 volt FM tuner in cabinet 
A1005M (S) 9-12 volt Stereo decoder FM for above 
106Z 12 volt Stereo decoder General purpose 

PREAMPLIFIERS 
Sinclair Stereo 60 Pream plifer With Controls 
11300 CART/TAPE/MIC INPUTS 9 volt Module 
E131 Stereo 3-30 mV mal vars 9 volt 
FF3 Stereo 3 mV tape head 9 volt 
3042 Stereo 520 mV Mag. cart. mains 
EQ25 Mono 3-250 mV TAPE/CART/FLAT 9 volt 

POWER SUPPLIES - MAINS INPUT (*chassis -rest cased) 

470C 6/7}/Gear 300 MA with adaptors 
P500 9 volt 500 MA 
HC244R 3/6/73/9v. 400 MA stabilised 
*P11 24v. f amp 3.30 *P15 28V =, amp 
*P1080 12V 1A 4.70, *P1081 45V 0.9A 
P124=, 12V 0.41 amp 
SkO1A 3/6/9/12V 1 amp stabilised 
P1076 3/4=,/6/7=,,/9/12V f amp 
Sk800A 1-15 VOLT 0-fA stabilised 

£1.75 
£2.70 
£3.10 
£395 
£4.10 
£5.95 
£540 
[495 
6495 
£9.95 
£545 
£695 

£1020 

[825 
£6.30 

£11.75 
£14.95 
L695 

[1050 

[4.85 
£4.50 
£420 

£7.95 
£7.95 
£7.95 

£14.80 
£11.95 

£7.45 
[1395 
£7-50 
£6-50 

£6.75 
£2.85 
14.75 
£4.95 
£5.95 
L1 -95 

£2.25 
£320 
£5.50 
E330 
[7.80 
[7.15 

[1275 
£4.20 

£17.50 

ELECTRONIC COMPONENTS 
(Post/Packing 15p per 1-6 items GB unless stated) 
Ceramic Filters 
Miniature 10.7 MHZ filters 
IC IF Unit 
CA3089 10.7 MHZ IC 

IC Clock 
MM5314 single chip clock with CCT 

Sinclair 6 watt IC 
IC12 with data and PC board 

Radio IC Chip 
ZN414 Radio IC with circuit 
5 watt IC chip 
76003 5 watt amplifier with data 
PC Panel 

Ultrasonic transducers 
with data/circuits 
Strobe tubes 
ZFTBA (similar to 4A) 
ZFT12A 

7 segment indicators 
3015E with data 

Spring delay units 
HR429" twin spring, pp 20p 
HR16 twin spring, pp 25p 

Fibre optics 
0.01" diary. mono filament, per 100 metres 
0.13" diam. 64 fibres, per metre 
15m diam. mares tails 

Radio Control XTALS 
Matched pair for 465 KHZ IF 
for all superbes trans RX's 

Handsets 
Lightweight telephone handsets brand new 
complete with diagrams for intercoms 
Dual impedance & microphones 
50k/600 OHM quality cardiod stick mics. with 
HI -LO and on/off switches and cables. 
RE345 Indoor/outdoor professional 
RE350 Anti -feedback IM -quality 

AF20 
AF25 
AF30 
AF35 
AF80 
AF305 
AF310/2 

M160 
M1302 
M191 
M192 
LF380 
AT60 

Mono Transistor Amplifier 
Mixer 
Mono Transistor Pre -amp 
Emitter Amplifier 
Sma110.5W Amplifier for Mic. 
Intercom 
Mono Amplifier (for Stereo 

e two) 
Multivibrator 
Transistor Tester 
Vu -Meter 
Stereo Balance Meter 
Quadrophonic Device 
Psychedelic Light Control, 
Single Channel 

40p pair 

£294 

£9.00 

£2.10 

£120 

[130 
50p 

£5.90 pair 

£4.00 
L5.00 

£1-70 each 

£3.30 
£6.85 

£5.50 
£1.00 

each 110.50 

£2.00 pair 

£305 poi 

£1045 
[1130 

£4.80 
[3.60 
£2.61 
£227 
£422 
£932 

£687 
[1.71 
[845 
£456 
£497 

£11-36 

£7.80 

£937 
L1.50 
L1.15 
£1.82 

99p 
95p 
93p 

AE7 RC generator 97p 
AE8 Bassfilter 90p 
AE9 Treblefilter 90p 
AE10 CCIR-filter 90p 
AMATEUR ELECTRONICS by Josty Kit, the 
professional book for this amateur - covers 
the subject from basic principals to advanced 
electronic techniques. Complete with circuit 
board for AE1 to AE10 - (see above). 

PRICE £330 (no VAT) 

SINCLAIR MODULES 
AND KITS 

ELECTRONI 
COMPONENTS 

AND EQUIPMENT 
More selection- 

Bi9gerStocks for every purpose, 
Let us quote fnc yo 

us(P quoe enclose SAE with all enquiries), 

ossv 

1 

I Post etc. 15p earl/ 
AT65 Psychedelic Lighs Control, 

3 Channel £14-55 
AT25 Window Wiper Robot 15.82 
AT30 Photo Cell Switching Unit £570 
AT50 400w Triac Light Dimmer 

Speed Control £4.80 
AT56 2.200w Triac Light Dimmer 

Speed Control £6.90 
AT5 Automatic Light Control £2.58 
GU330 Tremelo Unit for Guitars etc. £730 
HF61 Diode Detector L3.32 
HF65 frequency Modulated FM 

Transmitter £270 
HF75 FM Transistor Receiver £2.87 
HF310 FM Tuner Unit L15-81 
HF325 De -Luxe FM Tuner Unit £24.12 
HF330 Stereo Decoder for use with 

HF310/325 £9.96 
GP310 Stereo Pre -amp (for usé with 

2 AF310) 12127 
GP312 Basis Circuit Board £11.45 
GP304 Basis Circuit Board £4.94 
HF380 Aerial Amplifier for LW to 

VHF £494 
HF395 Broadband Aerial Amplifier £1.77 
NT10 Power Supply 100m/a 9V 

Scabilìsed & 12V Unstabilised £6.15 
NT300 Professional Stabilised Power 

Su 
NT310 Power 

12.51 
Pack 2 x 15 volt 2A L£5.71 

NT305 Voltage Converter £4-50 
NT330 Power Pack AF310/GP304 £6.07 
NT315 P/S 240V ac to 4.5-15V dc. 

500m/a 
AE1 Output Stage 100mW 
AE2 Pre -amplifier 
AE3 Diode -receiver 
AE4 Flasher 
AE5 A stable Multivibrator 
AE6 Monostable Multivibrator 

JOSTY KITS 
IN STOCK 

%ÿí?á1 r 

15.45 
Z60 25Watt Amplifier £6.95 
PZ5 Power Supplies for 1 or 2 Z40 £4.98 
PZ6 Power Supplies (S Tab) for 1 or 2 

Z40 £7.98 
PZ8 Power Supplies (S Tab) for 1 or 2 

Z60 £7.98 
TRANSFORMER FOR PZ8 L3.95 
FM TUNER L11.95 
STEREO DECODER C7.45 
All above post paid (GB only) 

PACKAGE -DEALS (Carriage/Packing 35p) 
2 x Z40, 5780, PZ5 £25.00 
2 x Z60, 5780, PZ6 127.75 
2 x Z60, 5780, PZ8 + Trans £34.40 
Sinclair Special Purchases 
*Project 60 stereo preamplifier 

£6.75 post 20p 
*Project 60S Kit £19.95 post 25p 
*Cambridge calculator kit £13.59 post 15p 

SINCLAIR PROJECT 80 
ST80 Stereo PreAmplifier £1195 
Audio Filter Unit £6.95 
Z40 15Watt Amplifier 

TRANSISTORS/SEMI 
CONDUCTORS 
UK's largest stockists of branded guaranteed 
dèvices at low prices 
EXTRA Any one tape 
DISCOUNTS Extra 10% for 12+, 13% 25+, 

20% 100+ 
The above also applies to mixed SN74 serles 
IC. 
Get your free stock list now - new '74-'75 
edition now available (Ref. No. 36). 

8g VAT TO BE ADDED TO ALL ORDERS (EXPORT VAT FREE) 
Prices Et descriptions correct at time of proof. Subject to change without notice EFtOE 

Henry's RADIO 
EDGWARE ROAD, W2 

Electronic Centres 
404-406 Electronic Components & Equipment 01 -402 8381 
309 PA -Disco -Lighting High Power Sound 01-723 6963 
303 Special offers and bargains store 
All mail to 303 Edgware Road. London W2 1 BW 
FREE stock list on request 

Phone or call 
Best onces 
Barclay/ 
Access cards 
welcomed 

Henry's Hi Fi Centres in London 
-look for them in Edgware Road W.2 Tottenham Court Road, W.1., Shaftesbury Avenue, W.1., Burnt Oak and Harrow, Middx. www.americanradiohistory.com


