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THE WYVERN" 
L30 WATT STEREO AMPLIFIER 

20p 

ALSO 
FEATURED 

DIRE READING TRANSISTOR 
CHECKER 
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The 
AMTRON 

`trouble shooter' 

SIGNAL INJECTOR UK 220 

The AMTRON trouble shooter, 
otherwise known as the UK220 
Signal Injector is a "must" for any- 
one engaged in the servicing of 
radio receivers and AF amplifiers. 
It permits a thorough check of the 
various stages to the antenna 
coupling circuit due to the signal 
it delivers, which has a frequency 
spectrum extending from the 
lowest acoustic frequencies to the 
highest short wave band 
frequencies. The unit is designed 
to perform quickly and efficiently 
all the operations involved in 
fault tracing and many cases that 
would normally call for the set to 
be taken back to the repair shop 
can be successfully carried out on 
the spot. 

£257P&P18p. 
Inc.VAT 

THE BIG NAME IN ELECTRONIC KITS 

QmTRUp rn 
4 & 7 CASTLE STREET HASTINGS SUSSEX TN34 3DY TEL : HASTINGS 2875 
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THE MODERN BOOK CO 
NEW EDITION - RAPID SERVICING OF TRANSISTOR EQUIPMENT 

Systematic Guide to Servicing of Transistor Radio, T.V., Tapes and 
Hi-Fi Equipment by G. J. King Price £2.00 

THE HI-FI Et TAPE RECORDER HANDBOOK FOUNDATIONS OF WIRELESS Et 
by G. J. King PRICE £2.25 ELECTRONICS by M. G. Scroggie PRICE £2.00 TRANSISTOR AUDIO Et RADIO CIRCUITS TRANSISTOR PROJECTS 
by Mullard PRICE £1.90 by Foulsham-Tab PRICE £1.40 
TEN MINUTE TEST TECHNIQUES FOR RADIO TECHNICIAN'S BENCH MANUAL 
ELECTRONICS SERVICING by H. W. Hellyer PRICE £3.20 
by Carlson PRICE £1.10 HOW TO BUILD SOLID-STATE AUDIO 
THE HOUSEHOLDER'S ELECTRICAL GUIDE CIRCUITS by M. Horowitz PRICE £1.90 
by G. Burdett PRICE £1.05 RADIO, T.V. Et AUDIO TEST 
TROUBLESHOOTING SOLID STATE INSTRUMENTS by G. J. King PRICE £4.00 
ELECTRONIC POWER SUPPLIES HOW TO TEST ALMOST EVERYTHING 
by Gaddis PRICE £1.45 ELECTRONIC by J. Darr PRICE £1.40 
SERVICING WITH THE OSCILLOSCOPE INTEGRATED CIRCUIT POCKET BOOK 
by G. J. King PRICE £2.00 by R. G. Hibberd PRICE £2.60 
AUDIO TECHNICIAN'S BENCH MANUAL 99 ELECTRONIC PROJECTS 
by J. Earl PRICE £3.20 by H. Friedman PRICE £1.60 
TRANSISTOR EQUIVALENTS BASIC THEORY Et APPLICATION OF 
by De Muiderkring PRICE £1.90 TRANSISTORS PRICE £1.00 
SERVICING RECORD CHANGERS 
by H. Mileaf PRICE £1.50 

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 

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 20p 
DTB4 Transistor Et Valve circuitry for D.P. Coils 20p 
DTB9 Valve Type Coil Pack Application circuitry 20p 
MD.1 Decoder Circuitry for Stereo Reception 21p 

All post paid, but please enclose S.A.E. with all other requests in the interests of 
retaining lowest possible prices to actual consumers 
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COMPONENTS 
HOBBYIST - AMATEUR - DOMESTIC SURPLUS - INDUSTRIAL - 

BULK OFFERS 
JUST A FEW OF OUR BARGAINS ARE LISTED BELOW - PAY US A 
VISIT OR SEND STAMPED ADDRESSED ENVELOPE FOR A 
QUOTE ON YOUR REQUIREMENTS 

MAINS POWER SUPPLY UNIT. 400m/A, 6-7,5-9-12 VOLT MADE TO SELL AT £5.25 OUR PRICE £3.50 

VALVE BASES 
Chassis or printed circuit B9A - B7G .. 3p 

Chassis UX7 - UX5 - B9G p 

Shrouded chassis B7G - B9A .. 4p 
811A chassis (relay) 8p 
B8A chassis .. .. . 

5p 

T03 Mica Washer 2p 
3" Standard Tape - 

Boxed 15p 
G P91-1 Cartridge, 

turnover stylii 65p 
GC10/4B Cold 
Cathode £5.00 

ELECTROLYTICS Mullard 
CCL, Cullins, Hunts, STC 
MFD/VOLT 2p 
100/6, 6/3, 8/6, 200/3, 
25/3. 
3p 25/6.4, 500/6, 
250/6. 

C426, TCC, CRL- 
Subminiature, etc. 

5p 8/50, 8/20, 8/40, 
2.5/64, 12/50, 12/20, 
10/20, 16/50, 16/40, 
25/25, 50/25, 150/12, 
150/25, 260/12, 4/60, 

TAG STRIP 
6 way 2p Single 1 p 

I WRIST COMPASS 
20p with Needle Lock 

Brand New Boxed 
6K7G 25p 

4p 20/12, 100/25, 
100/12, 100/15, 
64/10, 125/10, 50/50, 

15/35. 
6p 250/18, 400/16, 
250/30, 550/12. 

1* glass fuses- 250 m/a or 3 amp (box of 12) 6p 

3' tape spools .. 4p 

FX2236 Ferrox Cores 5P 

PVC or metal clip on M.E.S. bulb holder 3p 

50/10, 100/18, 6/25, 
2/350. 
9p 8/500, 100/200. 
400/40, 100/250-275. 

50p 8/800, 12,000/12. 
20p 100-100/150, 
100-100/275. 

All metal equipment Phono plug 2p 

Bulgin, 5mm Jack plug and switched socket (pair) 20p 

12 volt solenoid and plunger .. .. 25p 

250 RPM 50 c/s locked frequency miniature mains motor 50p 

200 OHM coil, 2i" long, hollow centre 10p 

Relay, P.O. 3000 type, 1,000 OHM coil, 4 pole c/o 60p 

R.S. 12 way standard plug and shell .. .. 50p 

INDICATORS 
Arcolectric green, takes M.E.S. bulb lop 
Bulgin D676 red, takes M.E.S. bulb 15p 
12 volt red, small pushfit 15p 
Mains neon, amber, green or red, pushfit 15p 

SWITCHES 
Pole Way Type 

RESISTORS 
1p 

CAPACITORS 
Mixed type PFDS, 2p. 3.3, 4.7, 10, 16, 18, 22, 

4 2 Sub. Min. Slide 10p 
6 2 Slide 15p 
4 2 Lever Slide 10p 

6 4 

f # 4- watt 
1 watt .. . lip 
Up to 10 watt wire 8p 
15 watt wire 
wound .. 10p 

24, 25, 27, 30, 37, 39, 47, 50, 56, 68, 88, 100, 
110, 1,50, 200, 220, 250, 270, 300, 350, 470, 500, 
600, 680, 800, 1000, 2200, 3000, 3300, 5000. 
Poly, met., film, paper, etc. MFD/Volt, 3p. 

4 3 

3 7 

2 5 

1 3 

Wafer Rotary 12p each 

+ off Sub. min. edge 10p 

SKELETON 
PRESETS 

5K or 500K 3p 

.001/1250, .03/350, .022/70, .03/12, .033/100, 
.0068/70, .056/350, .061/350, .069/350, .075/ 
350,.08/350,.1/350,.1/500,.13/350,.25/150. 
4p. 1500, 1800, 2200, 3000, 3300, 6800, 
8200 PFD. 

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

£1.50 

SAFETY PINS 
Standard size, 10 for 4p 

.01/350, .013/350, .02/250, .05/125,' 
.25/350. 
5p..033/100, .1/250, .25/500, .5/350. 
6p..1 

2 1 2Amp 250V A.C. rotary 20p 
1 2 Toggle 10p 

WIREWOUND POTS 
250, 300 OHM, 1K, 4 

/600, .1/1500, .22/250, 
10p. .01/1000, 1/350, 2/150, 2/200, 2/250. 
40p. 5/150, 9/275AC, 10/150, 15/150, 40/1 50. 

COMPUTER AND AUDIO BOARDS watt, 10K, 20K, 50K, 

HOST OF QUALITY, REASONABLE LEAD all at 10p each 
TRIMMERS, 10p each 

TRANSISTORS, SOME POWER. SILICON, 
GERMANIUM, ZENER DIODES, POT CORES 
HI-STAB RESISTORS,SOME WIREWOUND, 
CONDENSERS, CHOKES, TRIMPOTS, 

5K switched volume 
control .. 16p 
5K Log Pot 10p 

100PF Ceramic, 30PF Beehive, 12PF PTFE, 

2500PF 750 volt, 33PF MIN. AIR SPACED. 

ELECTROLYTICS, ETC. 1meg Tandem Pot 15p CONNECTOR STRIP 
31b. for 75p + 25p post and packing 

71b. for £.1.50 -- 40p post and packing THERMISTORS Belling Lee L1469, 12 way polythene. 5p each 
CAN CLIPS 

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

ONLY 'lip EACH 

VA1040 l 
VA1055 
VA1066 } 10p each 
VA1100 J 
VA1077 13p 

1" or 1q-" or *" 2p 

LABGEAR MAINS DROPPER 
36 ohm 25 watt - 79 ohm 9 watt 15p 

KNOBS 
SILVER METAL PUSH ON WITH POINTER, OR 

WHITE PLASTIC, GRUB SCREW, WITH 
STEEL BOX WITH 

LID 
TUNING CONDENSERS 33 or 50PF, 20p 

POINTER AND SILVER CENTRE 5p EACH. 10 x 5 -ix 3" grey 

ZM1162A INDICATOR TUBE hammer finish £1 PAXOLINE 
3x24x-11* 2p 

0-9 Inline End View. Rectangular Envelope 170V 
2.5M/A £1 .70 RELAYS 

6 2 heavy 

.. 
41 x f x i', 2 for 1 p 

220K 3 2p 
RESETTABLE COUNTER 

English Numbering Machines LTD. 
MODEL 4436-159-989 

6-14 volt, 6 digit, illuminated,fullyenclosed.£2.50 

volt, pole c/o 
duty contacts 50p 

Mains 3 pole c/o 
heavy duty contacts 
ex equipment 35p 

watt resistors.. 
VALVE RETAINER CLIP, adjustable 2p 

` 

OUTPUT TRANSFORMERS 
Sub -miniature Transistor Type 20p 

THE RADIO SHACK 3 pin din to open end, 1 iyd twin screened 
lead 35p 

161 ST. JOHNS HILL, BATTERSEA, LONDON S.W.11 
Open 10 a.m. till 7 p.m. Monday to Saturday Phone 01-223 5016 
If payment by cheque allow time for clearance, otherwise by return. 

10 mtrs loudspeaker extension lead fitted 2 

pin din plug and socket 40p (retail 80p) 

262 RADIO & ELECTRONICS CONSTRUCTOR 
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Amp Volt RMS 
1,600 BYX10 

1 140 OSHO1-200 
1.4 42 BY164 

Plastic types 

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

AC127 
AC187/8 
AD149 
AD161/2 
AF116/7 
AF139 
AF178 
AF180 
AF239 
BC107A or C 
BC107/8/9 
BC147/8/9 . 

BC148B/9B . 

BC157/8/9 . 

BC178 
BC186/7 . 

BCY40 

12p 
12p 
35p 
26p 
12p 
31p 
32p 
40p 
37p 
10p 

7p 
8p 

10p 
11p 
14p 
22p 
25p 

BCY70 
BCY71 
BCY72 
BD115 
BD131 
BD132 
BD135 
B D203 
B D232 
B D 234/5 
6E115 
BF167 
8E173 
6E178 
8E179 
BF180 
6E181/2 

13p 
20p 

8p 
62p 
40p 
50p 
33p 

£1.00 
65p 
48p 
20p 
20p 
20p 
25p 
30p 
20p 
32p 

8E183 .. 28p 
BF184/5 .. 17p 
B F194/5/6/7 . . 12p 
B F262/3 .. 22p 
BFX29/30 . . 25p 
BFX84, ' .. 24p 
BFX88 20p 
BFY50/1/2 .. 13p 
BSV64 40p 
BSX21 .. 20p 
BU105/01 £1.30 
0C35 
TAA570 1-50p 
2N706 .. 10p 
2N2219 20p 
2N2401 (ASY26-27) 25p 
2N2904 18p 

BRIDGE RECTIFIERS 
Amp Vo t RMS 

30p 2 30 LT120 30p 
25p 0.6 6- 10 EC433 
35p Encapsulated with built-in 

heat sink . . .. 15p 
1 AMP RECTIFIERS 

N4002 100 volt . . 

N4003 200 volt .. 
N4004 400 volt .. 
N4005 600 volt .. 
N4006 800 volt .. 
N4007 1,000 volt .. 

4p 
5p 
6p 
7p 
8p 
8p 

HIGH POWER RECTIFIERS 
Amp Volt 

LT102 2 30 
BYX38-600 2.5 600 
BYX38-300 2.5 300 
BYX38-900 2.5 900 
BYX38-1200 2.5 1,200 
BYX49-600 2.5 600 
BYX49-300 2.5 300 
BYX49-900 2.5 900 
BYX48-300 6 300 
BYX48-600 6 600 
BYX48-900 6 900 
BYX48-1200 6 1,200 
BYX72-150R 10 150 
BYX72-300R 10 300 
BYX72-500R 10 500 
BYX42-300 10 300 
BYX42-600 10 600 
BYX42-900 10 900 
BYX42-1200 10 1,200 
BYX46-300' 15 300 
BYX46-400* 15 400 
BYX46-500 15 500 
BYX46-600' 15 600 
BY X20-200 25 200 
BYX52-300 40 300 
BYX52-1200 40 1,200 
*Avalanche type 

10p 
25p 
20p 
28p 
30p 
25p 
20p 
28p 
27p 

40p 
60p 
24p 
35p 
43p 
40p 
45p 
55p 
75p 

£2.50 
£2.90 
£3.20 
£3.80 

35p 
£1.75 
£2.25 

N50 ohm free plug (UG21D/U) 50p 
N50 ohm square socket (UG58A/U) 50p 
1" Terryclips black plastic 

coated, or chrome finish . . 4p 
Cinch 10 -way terminal block 15p 

Pair of LA2407 Ferrox cores 
with adjuster . . 25p 

Chrome Car Radio facia 
Rubber Car Radio gasket 

15p 
10p 

DLI Pal Delayline . . £2.00 
Relay socket 

Take miniature 2PC0 relay 
12p 

B9A valve can 2p 
0-30 in 5 segments, black pvc, 
360° dial, silver digits, self 
adhesive, 41" dia. . 15p 

OPTO ELECTRONICS 
ORP12 48p 
BPX40 25p 
BPX42 £1 
BPY10 £1.50 
BPY68 75p 
BPY69 £1 
BPY77 75p 

Diodes 

Photo transistor 
BPX29 80p 
OCP71 £1 

RED L.E.D. 
2v 50m/A max 4 mm diam. 

25p 

2N2905 
2N2906 
2N2907 

Amp 
1 

1 

6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
20 
15 

Volt 
240- 
240 
300 
500 
500 
500 
500 
500 
600 
800 

22p 2N3053 
18p 2N3055 
20p 

THYRISTORS 
BTX18-200 
BTX30-200 
BT102-300R 
BT102-500R 
BT107 
BT108 
BT101-500R 
ßT109 -500R 
BTW92-600RM 
BTX95-800R Pulse 
Modulated 

15p 
35p 

30p 
30p 
42p 
60p 
90p 
90p 
68p 
90p 

£3.00 

.. £12 
OTHER DIODES 

Centercel .. .. .. 5p 
IN916 4p 
BA145 .. .. .. 15p 
BA182 .. .. .. 24p 

5 pin and 6 pin 
240° (Type B) 
Metal Chassis 
Din Sockets 6p 

TRIACS 
I DIAC BRIO° 30p Amp Volt 

6 400 BT110-400 Plastic . . 75p 
25 900 BTX94-900 .. ..£6.50 
25 1200 BTX94-1200 .. £9 

C011 B 

Infra red transmitter £4 
WESTINGHOUSE 28TI0 30 
AMP 1000 VOLTTHYRISTER 
WITHOUT NUT £5 

PHOTO SILICON CONTROLLED SWITCH 
BPX66 PNPN 10 amp . .. .. £1 

PNPN PROGRAMM- 
ABLE UNIJUNCTION 
BRY39 30p 

F.E.T's 
BFW10 .. .. 25p 
BSV79 .. . 90p 
BSV80 .. 80p 

N. Channel 
BSV81 M.O.S.T. . . £1 
BFS28 Dual M.O.S.T. 90p 
Plastic, Transistor or Diode 
Holder 1p 
Transistor or Diode Pad 1p 

PAPER BLOCK CONDENSER 

0.25MFD 800 volt 

1M FD 400 volt 

2MFD 250 volt 

2MFD 1.5 kv 

15MFD 150 volt 

Phillips Iron Thermostat . 

Bulgin 2 -pin flat plug and 
socket . . .. 

McMurdo PP108 8 way edge 
plug .. .. . 

300 ohm moving coil insert 
4103D 1â"diameter. Make 
ideal mike or speaker for 
communication work . . 

30p 

15p 

20p 

50p 

25p 

ALL ORDERS 
OVER £3 POST FREE 
OVER £6 V.A.T. FREE 

15p 

1Op 

15p 

25p 
Tested unmarked or marked 

ample lead ex new equipment 
AC128 6p 
ACY17-20 8p 
ASY28/9 8p 
ASZ21 8p 
BCY70/1 /2 8p 
BCY30-34 10p 
BY127 8p 
BZY88 series 6p 
0A5/7/10 10p 
0A47/81 4p 
0A200-5 5p 
OC23 20p 
0C29 25p 
0C44 6p 

0071/2 6p 
0C200-5 6p 
2G302 6p 
2N2926 5p 
2N598/9 6p 
2N1091 8p 
2N1302 8p 
Germ. diode 3p 
GET111 20p 
G ET120 
(AC128 In 1"sq. 
heat sink) 20p 
100v 1 amp 
diode 3p 

8 way Cinch standard 
0.15 pitch edge socket 

20p 

U.E.C.L. 10 way pin 
connector 266000 
OA1 P10 .. 20p 

U.E.C.L. 20 way pin 
connector 
2A60000A1P20 30p 

U.E.C.L. 10 way pin 
socket 26606001 R10 

20p 

U.E.C.L. 20 way pin 
socketB 260800A1 R20 

30p 

BELLING LEE L1354 
TV Aerial diplexer 10p 

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

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 

DEE PLUG 
McMurdo DA15P 15 
way chassis plug 20p 

Fairway 18009 Coax. 
socket .. 5p 

TIE CLIPS 
Nylon self locking 3z" 
1p;7"2p 

CINCH 150 
12 way edge socket 

10p 

SMALL ORDERS, ENCLOSE SUITABLE 
STAMPED ADDRESSED ENVELOPE 

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

TOTAL GOODS PLUS CARRIAGE, ADD 10% V.A.T. 

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 
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NOW - TURN OVER FOR MORE FANTASTIC OFFERS - 

IN COMPONENTS AND AUDIO! 
BRAND NEW TEXAS 
GERM. TRANSISTORS 
Coded and Guaranteed 
Pak NO. EQ\'T 
T1 N 2111713 11071 
'12 8 01374 11075 
T3 S 1)1216 IICSID 
T4 8 20381T ltOSI 
T5 8. 20382T IIC82 
TS 8 203.440 0044 
Ti 8 203450 11045 

'Is 8 20378 1/078 
T!) 8 2(:399A 2X1302 
'ri' 8 20417 AF117 

All 55p each pnk 

.ND 120 NIXIE DRIVER 
TRANSISTOR 
Suitable replacement for 
BOX M. C' 417. 2N 1893 
121R'rb. 

- Ila+ 
0.19 0.17 0.10 

SiI, trans. suitable for 
PG Organ. Metal 17.15 
Egvt. '('1'X31111 54 each. 
Any Qty. 

GP 100 TO3 METAL 
CASE GERMANIUM 
Tel., 80V. Teen --..'8V. 
I.C.... 10 amps. flot 
30 W. hfe = 311-170. 
Replaces the majority of 
Germanium lower trail. 
sisters il the OC. AD 
and NET range. 

2.5 IIXI+ 
0.48 0.44 0.40 

GP 300 TO3 METAL 
CASE SILICON 
\'rho IlaV. Two - NW 
LC. 15 amps. Ptot =- 

115W. = 20. eí7', 
IMHz. Suitable replacement 
for 2N :1115:5, BDV II or 
BOY Al. 

1 25 TIMI 

0.55 0.53 0.51 

NEW 8th EDITION 
250 pages 
TRANSISTOR EQUIVA- 
LENTS BOOK. A complete 

lentreferenceand equine. 
s book for European. 

American and Japanese 
Traneietnra. Exelnnive to RI. 
PAK 90p each. 

UT 46 l'NIJI'NfTIt1N 
TRANSISTORS 
Direei repincemeot for 
7'15 43rnid ItEN 30tal 
also eleetrleally equivalent 
to 2N2646 

1 IOC+ 
0.30 0.28 0.22 

GENERAL PURPOSE. NPN 
SILICON SWITCHING 
TRANS. TO -18 SIM. TO 
2N704/8. BSY-27/28/95A. 
All oxakle deriso, no open 

short circuit.. ALSO or 
AVAILABLE in PNI' Sim. 
to 2X29011, 110170. When 
ordering 'please state pre. 
femme NPN or PNP. 

£p 
20 For 0.55 
5)1 For 1.10 

100 For 1.92 
NM For 8.25 

IINNI For 14.30 

SIL. C.P. DIODES Op 
:Ilan\V 30 0.55 
4111'1V(Min.) 1111 1.65 
Sut.Min. 310 5.50 
Full Tested 1.0101 9.90 

R 2400 TOS NPN 
SILICON HIGH 
VOLTAGE 

IIxlA'. 10.--11 
lint 30W. hfe 

raps. 
typ.. 20 

25 11111+ 

0.55 0.50 0.44 

AD101/162 PNP 
Nu, ('1íM l' GERM TRANS. 
OUR LOWEST PRICE. OF 
6Ip PE!) PAIN. 

ALI. PRICES 

SHOWN 

INCLUDE 

QUALITY TESTED SESIICONDVCTORS 
Pak No. Price 

£p 
Q 1 20 Red spot transistor pap .. .. 0.55 
Q 2 16 White alert R.F. transistors pion .. 0.55 
Q 3 4 (0,X7 trie. transistors .. 0.55 
Q 4 li )latched transistors 0044145/8081D 0.55 
Q 5 4 0075 transistors .. .. .. 0.5.5 
Q 6 5 0072 transistors .. 0.55 
Q 7 4 A0128 transistors pop high gain .. 0.55 
Q 8 4 AC126 transistors pop . . .. 0.55 
Q fl 7 0081 type transistors .. .. 0.55 
QIO 7 0071 type transistors 0.55 
QI I 2 A01271128 Complementary paire 

po plop?? .. .. 

Q12 3 AF1111 type transistors .. .. 
QI:1 3 .A0117 type transistors 
(í 11 4 3 0171 H.F. type transistors 
fjl6 7 2X2926 Sil. Epoxy transistors 

mixed colours 
QI6 _ GE1'8811 low noise Germanium 

transistors .. 0.55 
QI7 5 npn 2 x51.141 A 3 xST.1411 0.55 
Q18 4 MADT'S 2xMAT 110ß 2T xMAT 

QIA 3 MADT :S 3xMAT 1O1 fi I XMAT 
121 .. 0.55 

Q211 4 0044 repo em transistor. A.F... 0.55 
021 4 .0)127 nprr Germanium tranxìdtnrs 0.55 
022 NET transistors A.F. R.F. coded .. 0.55 
Q23 111 0A202 Silicon d1, oho euL.min. .. 0.55 
Q24 5 1)481 diodes .. 0.55 
Q25 15 1X914 Silicon diodes iodes' 75mA.. 0.55 
0211 8 11.995 Germanium diodes suL.min 

IN09 .. .. 0.55 
Q27 2 109 10X1 I'll' Silicon rectifiers 

1542511 .. 
Q28 2 Silicon IXmrr netiliers 012.13 .. 0.55 
Q211 4 Silicon transistors _,. 'X596, 1 x 

3X897. I x2N1198 
Q311 7 Silicon snitch transistors 5N7116 

Q3í I{ Siliton switch transiaturx 2116118, 

1132 3 pop Silicon transistors 2x2X1/31, 

0.55 
0.55 
0.55 
0.55 

0.55 

0.55 

0.55 

0.55 

0.55 

0.55 

1 x2XII32 .. .. 0.53 
Q3:t 3 Silicon opt, transismrn 2X1711 0.55 
Q34 7 Sìlimn rrpn irannixinrx 2X230!1. 

5011151Hz lou. 1'397) .. 0.05 
1,13.5 :1 Sili,,n pop TO -5. 2 x2N29114 ß 

I ::2X24111.5 .. 0.55 
1,136 7 2X311011'1'11.10 plastie 3005111.npn 0.55 
1137 2X311.53 ,,tor Silicon transistors 0.55 
Oj3S 7 pnP transistors 4x2X3703. 

0.55 

ELECTRONIC SLIDE -RULE 
The SIR Slide Rule. d,'niguod tu simplify Electronic 
calculations features the following scales: -Conversion 
of Frrquenev and Wavelength. Calculation of L. 
C and fo of Tuned Circuits. Reactance and Self Indite. 
tanne. Area of Circles. Volume of Cylinder.. Rraixtancc 
of Conductors. Weight of Condnrtarn. Decibel Calcule. 
tiao. Angle Functions. Natural Logs and 'r' Functions. 
Multiplication and Division. Squaring, Cubing and 
Square Rohs. Conversion of k\\- and Hp. A must for 

40m` 
electronic engin and enthusiast. Size: 22 em 

Complete with rani and instruction 
Pricy. each: £3.09 

KING OF THE PAKS Unequalled Value and Quality 

SUPER PANS 
NEW 

SEMICONDUCTORS 
UNTESTED 

Satisfaction GUARANTEED in Every Pak, or money Look. 

Pak No. Description 

1' I 120 C:lnon Sub -Alin. General Purpose Germanium Diodes .. .. 
U 2 60 Mixed Germanium Transistors AF/RF 
U 3 75 Germanium Gold Bonded Sub -Min. like 045. 0447 . . 

1' 4 411 Germanium Transistors like OCOI, ACI28 .. .. 
U 5 wl 21amA Sat, -Hirt. Silicon Diodes .. .. .. 
U 6 :hl Sil. Planar Trans. NPN like BSY95A. 24706 
U 7 16 Sil. Rectifiers TOP.HAT 750mA \'LTG. RANGE up to 1000 
U 8 50 Sil. Planar Diodes DU -7 Class 250mA like 04200/202 .. .. 
U 9 20 Mixed Voltages. I Watt Zeser Diodes .. .. .. 
UIO 20 BAY50 charge storage Diodes DO -7 Glass .. .. 
Ul l 25 PNP Sil. Planar'' Trans. TO.5 like 2N 1132, 2X2004 .. .. 
012 12 Silicon Rectifiers Epoxy 500mA up to 800 PIV .. .. .. 
UI3 . 30 l'NP-NPN Sil. Transistors 0(200 ß 28 184 .. .. .. 
UI4 1:110 Mixed Silica, and Gennaninn, Diodes .. .. .. 
1'15 25 N ('N Sil. Planar Trans. T0.71ike 11F\'51, 2X897 .. .. 
1710 lu 3 :\rap Silicon Rectifiers Stud Type up to 1000PIV .. .. 

.017 :30 Germanium PX1' AF Transistors T0.5 ACY 17-22 .. 
U18 8 6 Amp Silicon Rectifiers BYZ13 Type up to 600 PTV .. 
U19 25 Silica XI's Transistor. like BC108 .. 
020 12 1.5 Amp Silicon Rectifiers Top Hat up to 1000 PIT 
1721 311 AF. Germanium Alloy Transistors 20300 Serna ß 0071 .. 
1123 30 SIADT'o like MHz Series l'NP Transistors .. 
U24 20 Germanium 1 Amp Rectifient GJM Series ujr to 300 PIV .. 
025 25 300.511-W NPN Silicon Tra,aietors 2N708, 53127 .. .. 
1726 30 Fast Switching Silicon Diodes like IN914 Micro -Min. .. .. 
L'27 12 XI'N Germanium Al' Transistors TO.1 like AC127 .. .. 
U29 111 l Amp SCR's TO.S can. up to 600 PIC CR8I/25-600 .. .. 
U50. 15 Plastic Silicon Planar Trans. NPN 2X2926 
U3I 20 Silicon Planar Plastic NPN Trans. Lone Noise Amp 2X3707 .. 
1'32 25 Z,ner Dioabm 4111,,,\\' DO -7 cane 3-18 volta mixed .. 

1733 15 Plastie Case I Amp Silicon Rectifiera IN4000 Series 
1'34 311 Silicon PNP Allay Trans. T0.5 BCY28 28302/4 
1'35 25 Silicon Planar Transistors PNP TO -18 2X2908 .. .. 
U36 25 Silicon Planar NPN Transistors T0.5 BFYS0/61/52 .. 
U37 3i, Silicon Alloy Transistors S0-2 l'NP 00200, 29322 .. 
('38 211 Fast Switching Silicon 'Trans. NPN 4003111z 2563011 .. .. 
U39 30 RF. Germ. l'NI' Transistors 2X1303/5 TO.S .. .. .. 
1140 10 DaalTransistors 11 lead TO -5 2X2060 .. .. .. .. 
U41 25 Germanium Transistors TO -5, 0045. NET72 .. .. 

1.142 Ill VHF Germuninn, PNP Tranri,Wre TO.1 NKT667, AP117 .. 
U43 25 Sil. Trans. Plastic 7'11-18 A.F. ßC1131114 .. .. 
1'44 20 Sil. Trans. Plastic TO -5 B0115/NPN .. .. .. 
045 7 3A OCR. 7068 up to 6011F) V .. .. .. . 

Peic 

0. 

0. 

0.55 

0.55 

0.55 

0.55 

0.55 

0.55 

0.55 
0.55 

0.55 

0.35 

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 

0.53 

0.55 

0.55 

0.55 
0.55 

0.55 

0.55 

0.55 
0.53 

0.55 
0.55 

0.55 

1.10 

'isle NON. mentioned shove are given as n guide to the type of device in 
I..' sal.. The devices themselves an. normally unmarked. 

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

SILICON PHOTO TRAN- 
SISTOR. TO -to Inns end 
NI'S Sim. to BI' x25 and 
1'21. BRAND NEW. Full 
data a(ailable. Fully guarani 
teed. Qty. 1.24 25.99 100 up, 
Prim oarh 49p 44p SSp 

ZENER DIODES 
400n1l' I1/0--7 l'axe 1. 

range 2-33V. 12p each. 
1.6\1' (Top -Hat). rang, 
2-33V. 18p exch. 1111V 
(111-10 Stud): range 
2-33V. 32p each. 

INTEGRATED CIRCUIT PAK$ 

Manufacturers' "Fall Outs' Whirl, include Functional and l'art Functional Puits. These are 
clawed an uut.d-epc from the maker's very rigid eprilicetinns. Lut are ideal for learning 
about l.C.'s and exprimentel'ni,rk. 

Pak No. Cpntente Price Pak No. Contents - Prise Pak No. Contents Price 
ÚI(00=12 X74110 1155 11C40-5574416 0.53 111C811 -5x74811 0.55 LTC01=12x7401 0.55 U1047=557443 0.55 l'1(911... 5 x7490 0.55 01002=12 X74112 0.55 1'I140-507448 0.55 U14191=5 x7491 0.55 01003=12 X7413 0.55 1'IÚ511 -.12x74511 0.55 U1092=5 x7492 0.55 01004-12X7414 0.55 U1051=12x7451 0.55 ('1(11:1--5x7493 0.55 
11010-:12x74115 0.55 L'I053-42 x7453 0.55 1'1114 -.5500 4 0.55 010001=0 x741Ni 0.55 01054=12x7454 0.33 (211115-5x7495 0.55 1'1(317=8x7407 0.55 L'1C011=12x74111 0.55 01(10-_3 x7490 0.55 UIC10=12x7410 0,55 UIC70=857470 0.55 l'ICI00-.5+741141 0.35 
121C13=8x7413 0.55 U1072=557472 0.55 1.'101215 X74121 0.35 U1020=12 x7420 0.55 l24C73=8x7473 0.55 1'10141=5x74141 0.55 l'IC30=12 x7430 0.55 Ú1074=807474 0.55 l' ICI 5I --5x74151 0.55 171040=1207440 0.55 L'IC75-8x7475 0.55 1.1C154=5 x74154 0.55 1'10,41r5 X7441 0.55 1'1C70=8x7470 0.53 UIC193=5x74193 0.55 01042=507442 0.55 L'1(M0=5x74811 055 l'1C190=3x74199 0.55 171043=5x7443 0.55 Ul(YH=507481 . 0.55 
U1044=5 x74-14 0.55 171002=5x7482 0.55 1.'1CX1=25 Assorted 01;45=507445 0.55 UI083-,.5'x7483 0.55 74's 1.65 

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

PIT 

51/ 

I0N1 

21111 

41X1 

fila 
N'XI 

IA 3A 5A 5A 7A 111.1 IIiA 304 
'r115'T1166T066T0114T048 T048 '1'048 11)48 
11.22 1/.27 0.39 0.79 0.52 11.55 0.58 £1.27 
11.27 0.27 0.52 0.52 0.55 0.63 0.82 £1.54 
0.27 0.32 0.54 0.54 0.62 0.87 0.07 £I.76 
0.32 0.42 0.59 0.62 0.67 0.83 0.77 £1.93 
0.42 0.52 11.75 0.75 0.84 £1.07 0.97 
(1.63 11.70 0.88 11.88 0.99 £1.32 £1.50 £4.40 

POST OFFICE 
TELEPHONE 
DIALS .60p each 

CADMIUM CELLS 
IORP12 48p 

2N3055 
115 WAIT SIL 
POWER NPN 
55p EACH 

Pala; cannot be split, but 25 assorted erns lour mix) is available as PAK UIC XI. 

2 Amp. BRIDGE RECTO. 51580 NFN SILICON 
50 v EM.S 35p each DUAL TRANSISTOR 

100 v RIBS 41p (Similar to 2X21001) 
400 v RMS. 51p , I 25 11111+ 
Sir, 16 mm x 16' mm 0.20 0.20 0.23 

BIP 19/20 TOS NPN PLASTIC SILICON 
Veho=100\'. \'ceo=561' I.C.=10 amps.' Ptot5=11W, 
hfe=type. 100 fT3=MHz HIP 19/20 Matched Pair. 

1 25 100 + 1 25 100 + 
038 0.55 0.32 0.00 0.61 055 

2X3810 3Ip 2/5458 35p 
2X3320 55p 2X5459 44p 
2X3821 39p MPF105 41p 
2X3823 31p 

FREE 
One 50p Pak of ynor own 
choice free with orders 
valued £4 or over. 

SILICON RECTIFIERS 

l'IV 3110mA 750mA IA 
DO7 S016 Plaxtie 

511 0.05 0.110 0.05 
1011 0.05 11.07 0.06 
2110 0.06 0.10 0.07 
4011 0.08 0.15 0.08 
6011 0.110 11.17 0.10 
800 0.12 11.19 0.11 

1000 0.14 0.311 11.12 

1218 - 0.35 - 
DIALS 

FOR USE WITH TRIACS 
BRIO) (D32) 41p each 

10 amp POTTED 
BRIDGE RECTIFIER 

on heat sink. 
100PIV. 99p each 

1.5A 
S016 
0.08 
0.10 
0.12 
0.15 
0.18 
0.20 
0.25 
0.30 

3A í0A 
5010 8010 
0.15 0.21 
0.17 0.23 
0.22 0.25 
0.35 0.38 
0.36 0.45 
0.38 0.55 
0.48 0.85 
0.58 0.75 

30A 
TO48 

0.50 
0.75 

£1.00 
£1.35 
£1.90 
£2.10 
£2.50 
0100 

TRIALS 
VBOM 

100V 200V 400V 
£ £ £ 

2 Amp 0.33 0.55 0.77 
e Amp 0.55 0.66 0.85 

16 Amp 0.83 0.99 III' 

All pelces quoted 'n new pence Clot, No 388.7006' 
Please Send all orders direct to warehouse and despatch deparin,ent 

B/-PAK 
P.O. BOX 6, WARE HERTS 

POStal:e and packing ado lOp Overseas add extra for airmail 
5lrnrnlum order Sop Cash with order picas.' 

Gvaranteed Satisfaction or Money Sack 
DECEMBER 1973 265 
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EX -COMPUTER 
BOARDS 

Pecked with transistor._ di' I's. cepaeitnrs and 
resistor. - COMPONENT VALUE !1.511. 

:3 h,r ONLY 55p +p& p 30p 

SPECIAL Ae above PLUS Power Transistors. 
ONLY 55p each +p&p 15p 

STABILISED POWER. MODULES 
Complete with cOeuk diagrams etc. 

99p each +p&p 15p 

Y'AXOLINE BOARDS 71''0' approx. 
4 for 30p +p&p 20p 

FIBRE -GLASS PRINTED 
CIRCUIT BOARDS 

10}x4' approx. 2 for 55p 

DECON-DALO 33pC Marker 
Etch resietnnt printn1 circuit marker pen 90p each. 

VE RO B OAR DS 
Packs containing approx. 50 sq.ins vannns nicer. 

all .1 metric. 55p 

REPANCO CHOKES & COILS 
10F Chokes CHI 2.5,011 25p CH2 5.0 off 25p 

CH3 7.5mH 25p CH4 I0,0í1 25p 
CH0 I.SmH 25p 

(`oils DRXI Crystal net Shp; DR/12 Dual range 45p 

COIL FORMERS Et CORES 
NORMAN i' Cores end Formers .. 7p 

}' Cores and Formers .. Bp 

SWITCHES 
DP,IDT Toggle 25p OP S'i' Toggle 18p 

FUSES 
l}' and 21bnm. 100mA, II81mA. 2511mA. 5131mA 

IA. LISA. 2A. 
(QUICK -BLOW 4p each. ANT1.S1'ROE Op each 

EARPHONES 
Crystal 2.5nm, ping 88p tk,hnw 2 Smm plug 22p 

3.5,0,,, ping.33p :i anon, plug 22p 

DYNAMIC MICROPHONES 
81223 200 ohms lino u1joff nu itch and 2.5mt_ 

and 3.5mm pings .. .. £1.60 

3 -WAY STEREO HEADPHONE 
JUNCTION BOX 

2 -WAY CROSSOVER NETWORK 
K4007 811 ohms Imp. Inwrtinn (,Inc 3,18. £1.21. 

CAR STEREO SPEAKERS 
(Angled) £3.85p per pair 

BI-PAK CATALOGUE AND LISTS 
BEND S.A.E. AND 10p 

INSTRUMENT CASES 

(In 2 sections. Black Vinyl covered top and sides 
and Level).' 
No. Length Width Height Price 
BVI 8' x 5}' x 2 90p 
BV2 II' x IV x 3' £1.20 

ALUMINIUM BOXES 
No. Length Width Height Price 
RAI 5} x 2}' x Il' 42p 
BA> 4" x 4' it IV 41p 
BA3 4" x 21' o 11' 4Ip 
BA4 51' x 4' x Ii' 47p 
BA5 4' 24- o 2,, 4Ip 
BAB 3' 

' 
I. 341, 

BA7 5' sip 
BA8 8' x 6" x 3" 84p 
BA)? 6' x 4" 2. 54p 

(each complete with V deep lid) 
Please add lopiostage and peeking for each box. 

Bib HI-FI ACCESSORIES 
De Luxe Groov-Kleen 

Model 42 £1.84 

Chrome Finish Model 60 £1.50 

Ref. 30A Record/SO-10s C'.lesnito Kit .. 
Ref. 43 Record Cere Kit 
Ref. 31 Cassette Head Ciranev .. 

Ref. 32 Tape editing Kit 
Model 9 Wire stripper/cutter .. .. 

28p 
£2.35 

54p 
£1.54 

83p 

ANTEX SOLDERING IRONS 
X25 25 watt £1.93 CCN 24015. watt £2.15 
Model G 18 watt £2.15 SKI Soldering kit £2.88 
STANDS 
STI .. .. £1.21 ST2 .. .. 77p 

SOLDER 
18SWG \Lllticore 7 oz 82p 22So\'G 7 oz. 82p 
18SWG 22 It. .. 28p 22S1VG Tube 22p 

103 Fur mode. 
102 For mode 

11101 For mode 
1101 For :ludo 
1102 For node 
10211 Fur mode 
1021 For lode 
IO22 For node 

50 For mode 
51 For :rode 

ha. mode 

ELEMENT1.1 
ECN 240 .. £1.15 ECCN 140 .. 
ED 240 .. £1.16 EX 25 .. 

ANTEX BITS AND ELEMENTS 
BITS No. 

('024)1 0' 
002111 7 " 
CCX2411 
CCN2A1 V 
CCN24o 
G24í1 
C1240 }" 
(124(1 rI" 
X2:5 i'," .. 

18p 

;iBp 

88p 
:Bp 
18p 

.18), 

38p 

£1.16 
£1.10 

LOQK FOR OUR AUDIO 
AND ELECTRONIC -, 

COMPONENT 
ADVERTISEMENTS IN 

`PRACTICAL 
.. 

ELECTRONICS' 1 

ALL PRICES SHOWN -1 

INCLUDE V.A.T. 

'NEW COMPONENT PAK 
BARGAINS 

Pack 
No. Qty. Description 
Cl' 250 Registers mixed values approx 

count by weight 
C 2 201 Capacitors mixed values - 

appro rat by 
C 3 50 l'rr Ro 

weight. 
Precision s c 

mixed values 
C 4 75 }ti,(V Resi.tmv mixed pre- 

ferred values 
C 5 5 Pieces assorted Ferrite Rods 
C 6 2 Tuning Gangs. MW/LW VHF 
C 7 I Pack Wire 511 metres assorted 

"'lours .. .. 

111 Rood Switelms .. .. 
3 Mier' Switches .. 

15 Aseorteel Pots and lore -Sets .. 
5 Jack Sockets 3x3..7,0 2x 

Standard Switch Types 0.55 
C12 411 Paper Condensers preferred 

types mixed values .. 0.55 
C13 20 Electrolytic. Trans. types 0.55 
C14 I Pack assorted Hardware. - 

Nllta/Boite. Grommets etc. 0.5,5 
C15 4-- Miiiis)Siwitclies. 0.55 

CHI 20 Assorted Tag 'Strips & Panels 
('17 10 Assorted Control Knnhs 
CIS 4 Rotary, (Cave('hange Switch.. 
CBI 3 Relays 0-24V Operating .. 
C20 4 Sheets Copper laminate approx. 

In"x 7" 
Phan. add I0p la,xt and pecking on all component 
packs, phis a further lop on pock sus. Cl. C2 
Cl)I and (211. 

C 

C 9 

Clu 
C11 

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 

VISIT OUR COMPONENT SHOP 
18 BALDOCK ST, WARE, HERTS. (A.10) 

OPEN: MON-THURS 9.15-6pm SAT 9.15-5.30 LATE NIGHT 
SHOPPING UNTIL 7pm FRIDAYS. Tel 61593 

Ref. P HiFi Cleaner . .. ., 
Ref. 32A Stylus Balance 
Ref. J Tape Head Cleaning Kit .. 
Ref. 34 Cassette Case 
Ref. 56 Hi-Fi Stereo Hint. and T'ips.. 

PLUGS AND 
SOCKETS 

SOCKETS 
P035 DIN 2 Pin (Speaker) .. 

PS36 DIN 3 Pin .. .. .. 

P837 DIN 5 Pin 180° .. .. 

PS38 DIN 5 Pin 240° 

PS39 Jack 2.5mn, Switched .. 
P0411 Jack 3.5mm Switched .. 
PS41 Jack ]"Switched .. .. 
PS42 .tack Stereo Switched .. 

PS43 Phono Single .. .. 

1'54J Phono Double .. .. 

PS45 Car Aerial .. .. 

P046 Co -Axial Surface .. .. 

PS47 Co -Axial Flush .. .. 

INLINE SOCKETS 
PS21 DIN 2 Pin (Speaker) 
P522 DIN 3 Pin .. .. 
PS23 DIN 5 Pin 10)0 .. 

1!024 DIN 5 Pin 240° .. 
PS2.5 Jack 2.5nun Plastic 
PS211 'lack 3.5mn, Plastic 

P027 Jack }" Plastic .. 
P028 Jack I" Screened .. 
1'020 dank Stereo Plastic 
PS30 leek Stereo Screened 

í'S31 Phono Screened .. 
11031 Car Aerial .. .. 
('033 Co -Axial .. .. 

PLUGS 
PS I D10 2 Pin (Speaker) 
PS2 DIN Pin.. .. 
PS 3 DIN 4 Pin .. .. 

I'S 4 DIN 5 Pin 1811` .. 

PS 5 DIN 5 Pin 2411' .. 
PS 6 DIN 6 Pin .. .. 

PS 7 DIN 7 Pin .. .. 
PS 8 Jack i.Snnn Screened 

l'N 11 Jack 3.5mm Plastic 
PSI>, Jack :2.5,0,0 Screened 
P811 .lack {' Plastic .. 

PS12 Jack V Screened .. 
PSI Jack Stereo Screened 
P014 Phono 
P515 Car Aerial .. .. 
PS10 Oe.Anial .. .. 

CABLES 
.... _ 

CP I Single lapped screen .. .. 

CP 2 Twin Common Screen .. .. 
CP 3 Stereo Screened .. .. .. 
CP 4 Four Core Common Screen .. 
CP 5 Four Core individually Screened 
OP 0 Microphone Fully Braided Cable 

CP 7 Three core mains cable .. .. 
CP 8 Twin oval mains cable .. .. 
CP 9 Speaker Cable .. .. .. 

CP10 Low Loss Co -Axial .. .. 

31p 
£1.30 

51p 
£1.27 

32p 

0.00 
0.10 

0.10 
0.10 
0.09 
0.10 
0.17 

0.20 
0.00 

0.10 
0.09 
0.09 
0.14 

0.13 
0.17 

0.17 

0.17 
0.10 
0.12 
0.24 

0.28 
0.22 
0.32 
0.14 
0.15 
0.17 

0.11 
0.12 
0.15 
0.14 

0.15 
0.15 
0.15 

0.10 
0.09 
0.12 

0.13 
0.18 
0.29 CARTRIDGES 

ACON GP91 ISC 2OOmV at 1.2ems/sec 

GP93 1 280mV at lcm/eec .. 

GP96 1 I00mV at lem/sec.. 

TTC .1-2005 Crystal/Hi Output.. 
0.00 J-20 100 Crystal/Hi Output 
0.08 Compatible 
0.08 J-200 CS Stereo/Hi Output .. 

J-2105 Ceramie/Med Output 

BOOK BARGAIN BUNDLE 
8 Books comprieing: 
2 Transistor Equivalent Books. 
1 Radio & Electronic Colour Code & Data Chart. 

1 Radio Valve Guide PLUS 
3 other Constructional books on Receivers, FM" 
Tuners etc. 
Also I General Constructional book. 

Value £3. Our price £2. 

BPI Handbook of Transistor Equivalents 
and Substitutes .. .. 40p 

BP2 Handbook of Radio T.V. and 
Industrial Tube & Valve Equiva.' 40p 

BP3 Handbook of Tested Trannietor 

BP4 International 'Handbook of the 
World's Short Wave, Medium and 
Long (Vo've Radio Stations end 
FM/TV Listings. .. .. .. 

BP5 Handbook of Simple Transistor 

BP7 Radio & Electronic Colour Codes 
& Data Chart .. .. 

BPS Sound & Loudspeaker Manual .. 

BP9 38 Practical Tented Diode Circuits 
for the Home Constructor .. 

BPII Practical Transistor Novelty 

129 Universal Gram -Motor Speed 
Indicator.. .. .. .. 

138 How to make FM & TV Aerials, 
Bande I, 2 & 3 .. .. 

141 Radio Servicing for Amateure 

146 High Fidelity Loudspeaker 
Enclose .. .. 

156 Transistor Circuits Manual No. I.. 
ISO Coil Design & Construction Manual 

161 Radio, TV & Electronics Date SooI' 

170 Transistor Circuits for Radio 
Controlled Models .. .. 

174 Transistor Subminiature Reoeivere 

175 Transistor Teat Equipment and 
Servicing Mecum .. . 

170 Transistor Audio Amplifier Manual 

177 Modern Transistor Circuits for 
Beginners .. .. .. 

178 A Comprehensive Radio Valve, 

0.00 
0.15 
0.10 

0.23 
0.30 

0.10 
0.07 

0.00 
0.04 
0.10 

CARBON POTENTIOMETERS 
Log and Lin 4.7K, 10K, 22K, 47K, 100K, 220K, 
,470K. IM. 2M. 

VCl Single leas Switch .. 0.14 

OCT Single (I.P. Switcl, .. .. 0.26 

\'CS 'Tandem Less Switcl, .. 0.44 

VC4 IK Lin Lees Switch .. .. 0.14 

VC5 1301K Loo anti -Log .. 11.44 

HORIZONTAL CARBON 
PRESETS 

0.1 watt 0.00 
100, 220, 470_ IK. 2 glg 1 7K. IOK, 22K, 47K, 
1001. 220K. 4711K. I\t 211. 4. S.SI. 

183 How to Receive Foreign TV Pro- 
grammes on your set by simple 
modifications .. .. .. 

185 Tested Shortwave Receiver Circuits 
using MAT's .. .. .. 

187 The TSL Mark '4' Valved FM Tuner 
and its construction .. .. 

198 Reaotance-Frequency Chart for 
Audio & RF use .. .. 

Resistor Colour Code Disc Calouator 

40p 

215p 

35p 

15p 

50p 

40p 

Bp 

l8p 

20P 

37p 

í5p 

30p 

25p 

401, 

32p 

25p 

401, 

40p 

30p 

32p 

30p 

20p 

15p 

10p 

£1.16 

£1.65 

95p 

£1.10 

£1,80 

£1,04 

CARBON FILM RESISTORS 
The El> Range of Carbon Film Resistors, }th watt 
available in PAKS of 50 piece., aenorted into the 
following groupe: 

RI 50 Mixed 100ohme - 820ohmc .. 40p 

R2 50 Mixed 1Kohms - 8.2Kohma.. 40p 

R3 50 Mixed lüKohme - 82Kohme .. 40p 

R4 50 Mined 100Kohme - IMegohm .. 40p 

THESE ARE UNBEATABLE PRICES - LESS 
THAN 1p EACH INC. V.A.T.) 

BI-PAK SUPERIOR QUALITY 
LOW -NOISE CASSETTES 

COO 32p (9,1 4íp 0120 52p 
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BI -PAN QUALITY COMES TO AUDIO! 

AL10 AL20 AL30 

AUDIO AMPLIFIER MODULES 

The .11.10.:11.20 and AL30 units are Alutilar in their aplaaremou and 
in their geu'eut .peeiticntion. Huo,ver. careful s,leeii,m of the plastic 

power deviors Ilan remelted in a rangy of notpu0 powers Iron 3 to 
lu watts R.M.S. 

The versatility of their design makes them ideal for 
use in record players, tape recorders, stereo eopli8em end 

wrestle and cartridge tape players in the ear end et hone. 

PARAMETER 

HARM, ,N'It' I)IS'1'itli'l'H,N 

L0.111 15II'EIL1Nt'IS 

INPUT 151P1)D.1Nl'hi 

FREQUENCY Ith15PtIN.SI.3:14111 

SENSITIVITY. for RATED ibP 

DIMENSIONS 

CONDITIONS 

Po=8 11'A'1"114 f I KHr. 

l'==I1CHz 

Po- 2 IP:r1y8 
1's _51'.Ite. 14t1 IKHr. 

The above talle relates to the ALTO, AL20 and :ILS0 m dlnirs. 
The following talle outlines the, differences in their working conditions. 

PARAMETER 

Maximum Supply Voluto, 

Tower output fur 2%. T. H. D. 

(HI. Xu r I KHzI 

AI.10 

25 

3 watts 

It MS 51in. 

ALSO 

30 

5 waten 

HMS >iln. 

PERFORMANCE 

0.2514. 

8 - lull 
IW KO 

MI Hr. - 25 KHz 

ibmY. 10515 

3' x21.21' 

ALSO 

30 

10 watts 

RMS Min. 

AUDIO AMPLIFIER MODULES PRE -AMPLIFIERS 
.11.10 3 Waits .. £5.19 l'A 12 (Use, titi, .ILIA g AL2eu 
AL20 5 Watts .. .. .. £2.59 l'Allm il'we re ith .11.30 di ALDO) 
AL311 IO Watts .. .. .. £3.01 

POWER SUPPLIES TRANSFORMERS 
PSI Use o Al.11l k .1L20) 88p 
NI'3181 lato with .11.10 a AL011) £3.25 

FRONT PANELS PA 12 Walt knobs £1.99 

£4.82 
£18.15 

'l'461 (l'se with ALIu) p&p 15p .. £1.38 
'l'538 (Use with AL20) p&p 15p ., £1.98 
WITH, (l'.rttith.11.8ukALSu) p&p 25p £2.15 

PA 13. PRE -AMPLIFIER SPECIFICATION 
Tilt' 1'.112 pi, .. -,a .d 1 r to match into wt 
L dget step . . le om) o 'h with the ALP), A1,20 and 
A1.30 audio persor a nplih,s rend et tons lie supplied !'rum their 

esiiSint 
nl pewter supplies. 'l'he, as e I w store, in net.. one has been 

designed fur use with '('renie cartridges while the auxiliary lupus 
will snit n ostt5h,geweic eartrtd+. ge Full details am given in the p seiticetion tthle. The lour n,ntn,lr ere, from left to right: \'clone 
and n,ioR sr. 0,14, I,nh,i,,', io,, ,o,i treble. tiizo 152,nnt x84n,,, 
35na,, 

EA1000 AUDIO 

Freciewntv easpo,o,. 
211Hr.-51K Hx( 3,1131 

Hass control 
312,113 at 00Hz 

'Prelle controi 
314,113 ,014 NH.. 

'Input 1. 

he peehmee 1 Meg. oho. 
S,,ritiyily Mkt o,V 
tlput 2. 
Imlx,lwe 30 K "hens 
Sensitivity y 4 eel' 

AMP MODULE 
Module Tested and Guaranteed. 
1,011 Imerha a diagrams and complete teeh,ietel eraft, supplied 
lire with eaele nodule or available wpamt,.1,' t leer each. 

SPECIAL OFFER £2 

The STEREO 20 
The 'Stereo 20' amplifier is mounted, ready wired and tested 
on a one-piece Shush measuring 20 cm x 14 em 5.5 cm. 
This compact unit comet complete with on/off switch, volume 
control, balance, ban and treble controls. Transformer. 
Power supply and Power Amps. Attractively printed front 
panel and matching control knobs. The 'Stereo 20' hu been 
designed to fit into most turntable plinths without interfering 
with the mechanism or. alternatively, into a separate cabinet. 
Output power 20w peak Input 1 (er.) 300enV into 1M 
Freq. res. 25Hz-25kHz Input 2 (Aux.) 4 mV Into 30K Harmonic distortion Bass control 312b8 at 60 He. 
typically 0.25% at 1 watt Treble con. 310B at 14 kHz 

£14.45 

DECEMBER 1973 

BI-PAK DO IT AGAIN! 

50V1/pk 25w (R MS) 
0.1% DISTORTION 

HI-FI AUDIO AMPLIFIER 
THE AL50 

* Frequency response 15Hz 
to 100,000 -1dB. 

* Load - 3, 4, 8 or 16 ohms. 
* Distortion - better than 

.1 % at 1KHz. 

* Signal to noise ratio 
80dB. 

ONLY 
£3.58 each 

* Supply voltage 10 
- 35 Volts. 

* Overall size 63mm 
x 105mm x 13mm. 

Tailor made to the most stringent specifications using top quality 
components and incorporating the latest solid state circuitry and 
ALSO was conceived to fill the need for all your A.F. amplifica. 
tion needs. FULLY BUILT - TESTED - GUARANTEED. 

STABILISED 
POWER 

MODULE SPM80 
APBO le especially designed to power 2 of the AL60 

Amplifier., up to 16 watt (( ) per channel, aimul 
taneou.ly. This moduli embodie. the latest componenta 

and circrut technique. incorporating complete short 
circuit protection. With the addition of the Maine Tyane 

former MTBO, the unit will provide outputs of up to 1.6 amps 
at 35 volte. Sise: 82mm a 105mm a 30mm. 

These unite enable you to build Audio Systems of the highest 
quality at hitherto unobtainable price. Alt ideal for many other application. includ. 
ing: Dreco Systems, Public Adders, 'Intercom Uinta etc. Handbook available 10p. 

PRICE £3.25 
TRANSFORMER BMT80 £2.15 p. & p. 25p. 
STEREO PRE -AMPLIFIER, TYPE PA100 
Built to a specification and NOT a price, and yet .till the greatest value on the market, the PA100 etereo preamplifier has been conceived from the latest circuit techniques. 
Deeigned for use with the AL60 power amplifier system, this quality made unit incorporate. no sew than eight silicon planar transistors, two of thee. are specially .elected low noie. 
NPN device. for tue in the input stag... 
Three .witched stereo input., and rumble and scratch filter. are feature. of the PA100, which al.. ha. a STEREO/MONO switch, volume, balance and continuoualy variable b... and treble control.. 

SPECIFICATION 
Frequency Response 20H. - 20KHa t 1dB 

Harmonic Distortion better than 0.1% 
Input.: 1. Tape Head 1.26 mV into 50Kí1 

2. ,Radio, Tuner 36 mV into 60K0 
3. Magnetic P.U. 1.6 mV into 00K0 

All input voltage. are for an output of 260mV. Tape and P.V. inputa 
equalieed to RIM curve within t 1dB, from 20H, to 20101a 
Base Control d: 16d11 B 20H, Treble Control * 15dB ® 20KHe Filter.: Rumble (High Fa..) 10001. 

Scratch (Low Par) 8KH. 
Signal/Noise Ratio better than - 86dB 

Input overload + 26dB Supply A. 36 volts ® 20niA 
Dimension. 2021nm x 82mm 'x 3Emm 

SPECIAL COMPLETE KIT COMPRISING 
2 ALSO'', 1 SPM8O, 1 BMTOO and I PA100 

Palo. £13.15 
ONLY £25.30 FREE p 1 p. 

All prrces quoted ra new pence Ciro No. 388 1066 
Please send all orders direct to warehouse and despatch department 

BI -PAN 
P.O. BOX 6, WARE a HERTS 

Postal:r and pacbrng ado IOp Overseas add extra for a,rneael 
Airnnrrun, order SUp Cash wrfh order please 

Gvaranteed Satisfaction or Money Back 
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RADIO &TV SERVICING 

23IO ANL u t= AI}It} AI I.EVISI01. 
!Sit,. 

j TELEVISION 
\ERVICIíYC RVII: SERVICING 

wire, ~ s1- ; 

p. : 19fi8 
só .196 1969.11v" ' s MOD 197p.1971 

ELS 
' ... MODELS 

.... 

Essential data for over 1500 
popular models 
With this vast 6 -volume library at your finger- 
tips you have all the necessary servicing data you 
need covering almost every popular model from 
1967 to the very latest on the market today. And 
not only radio and TV but stereograms, record 
players and tape recorders too. Much of the earlier 
information on this equipment is quite unobtainable 
elsewhere and Radio & TV Servicing is now the 
only available source of technical data. The 1973 
edition, now ready, brings the library right up-to- 
date with abstracts from manufacturers" service 
bulletins issued during the past year. Radio & TV 
Servicing is the only work of its kind - a money- 
spinner that no service engineer should be without. 

1972-1973 

MODELS 

.i 
SIö 

lR 

SCI 

r 
z, 

ÍI 

Jö Pbl 
Si+e1 

-J 

P -C al I Nll Y0110 
4 JI 

J 
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6 volume library 'OT]3 is now ready 

Speedier, more efficient servicing 
means increased turnover... 
This library is a gold -mine of technical information. 
Six hard -bound volumes giving vital data on more 
than 1500 models of Television (colour and mono), 
Radios, Car Radios, Stereograms, Record Players 
and Tape Recorders. More than 4000 pages clearly 
display thousands of circuits, printed panel diagrams, 
component layout diagrams, waveform graphs, 
block diagrams, etc. Over 800 pages, devoted 
entirely to Colour TV, include installation instruc- 
tions, new term explanations, purity adjustments, 
colour balance, static convergence and a wealth 
of invaluable information. Here, in fact, is all the 
data you need for efficient and speedy repair work. 

Your Guarantee 
Sending for these valuable books, even though you 
also enclose your remittance, commits you to 
nothing. Unless you are absolutely satisfied you are 
perfectly free to return the set and if you do so 
within 10 days of delivery your money will be 
refunded in full and without question. 

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

V 

Makes of Colour TV include: 
Alba, Baird, Bang and Olufsen, B.R.C., Bush, Decca, Dynatron, Ecko, Ferguson, 
Ferranti, G.E.C., Invicta, N.M.V., Marconiphone, I.T.T./K.B., Masteradio, 
Murphy, Philips, Pye, Sobell, Stella, Ultra, Hitachi, Thorn Consumer Electronics, 
Korting, R.G.D., Sony, Telefunken. 

All these makes of Mono TV, Radios, Car Radios, 
Stereograms, Record Players, Tape Recorders: 
Aiwa, Alba, Baird, Bang and Olufsen, Beogram, Beolit, Blaupunkt, B.R.C., 
Bush, Cossor, Crown, Dansette, Decca, Defiant, Dulci, Dynatron, Eddystone, 
Ecko, Elizabethan, Ferguson, Ferranti, Fidelity, G.E.C., Grundig, Hacker, 
Halcyon, H.M.V., Hitachi, Invicta, I.T.T./K.B., JugoElektra, Klinger, Loewe Opta, 
Marconiphone, Masteradio, Monogram, Murphy, National, Nivico, Perido, 
Peto Scott, Philco, Philips, Portadyne, Pye, Radiomobile, Radionette, R.G.D., 
Roberts' Radio, Robux, Sanyo, Sharp, Sobell, Sony, Standard, S.T.C., Stella, 
Stereosound, Telefunken, Teletron, Thorn, Sanyo, Ultra, Van Der Molen, 
World Radio, Thorn Consumer Electronics, Elpico, Rigonda (USSR), Waltham. 
Plus such developments as: 
Mullard Integrated Units, Electronic Video Recording and Reproduction - 
EVR system, Radio Receivers - Car radios, Stereo Multiplex reception, 
Capacitance Diode Tuning, Colour Television Test Equipment - Crosshatch 
Generator, Degaussing Coil, E.H.T. Meter, Colour Bar Generator, Cathode Ray 
Oscilloscope, Power Supply requirements, Alignment, Circuit design. 

the 
only work 
of its kind 
anywhere 

...nB.e.l L. .B...1. .. . 
Berks OHX144HE 

Please send me the 6 -volume set of RADIO & TV SERVICING for which 
I enclose cheque/P.O. No crossed 
and made payable to Purnell Book Services Ltd. 
for the full cash price of £27.75 2 tick 
for £10 deposit to be followed by 4 successive appropriate 
monthly payments of £4.75 (total £29) box I understand that unless I am entirely satisfied I may return the volumes in 
good condition within 10 days and my money will be refunded in full. 

BLOCK LETTERS PLEASE ; Name 

al 
c 

>5 13, m. 

r'ooç p ótß C` p5 tb 
\ p26 / cc' tq 

oÿj\"Jc4t Cok 
E.. e`p3j9,1tg. 

g\vlgqf ,- 
08 

`Ci 
Vc.1 ee aZt óet. G47 

O5 

c59(aGB\é14p`, Ò C®tcs -r 2 jcè, p94g 
ßi P, 5xb.?vG2tOG7 nlG2a2 

H 
ao 

Purnell Book Services Ltd., 
O. Box 20, Abingdon, Berks, 

OX14 4HE 

pK 
\ VHf 5e 

ha 

Address 

TRADE APPLICATION (To be accompanied by Trade Order) 

Please supply 6 -volume set(s) of RADIO & TV SERVICING at 
NIB . £27.75 per set. (Credit 30 days) BLOCK LETTERS PLEASE 

Name 

Company 

Signature 

(or, if under 18, signature of parent or guardian) 

IMPORTANT: Individual volumes are available on application 
Please return entire form. Available U.K. only. 26 

Purnell Book Services Ltd. Reg London 968963.69 Poland St., London W1 
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LATEST 
BOUND VOLUME 

No. 26 
of 

"Radio & Electronics 

Constructor" 

FOR YOUR LIBRARY 

Comprising 
792 pages 
plus index 

AUGUST 1972 
to JULY 1973 

PRICE £2.10 P&P 30p 

BOUND VOLUME No. 24 
(August 1970 to July 1971) 

BOUND VOLUME No. 25 

(August 1971 to July 1972) 

Limited number of these 
volumes still available. 

PRICES 
£2.00 per Volume P Et P 30p. 

We regret all earlier volumes are now 
completely sold out. 

Available only from 

DATA PUBLICATIONS LTD., 
57 MAIDA VALE, LONDON, W9 1SN 

BUPRE-PAK 
,AUDIO BARGAINS 

8TRACK 
ONLY tll 
incl. P. Et P. and VAT. 

The latest B.S.R. S Track Cartridge Replay Deck. 
Ready to install in your Hi-Fi Stereo System. 
This unit comes complete with Hi Gain Stereo Pre -Amplifier, 
4 -Programme Indicator Lamps, Track Selector Switch, all 
leads and plugs, etc. for 230 volt A.C. mains operation. 

3 Wn.MzI.C. AMP 
only 

£1.65 Incl. P. d P and V.A.T. vJ Order Code I.C.A. 1 

On P. Board with all components or 2 p on 
one board for £2.86. Order Code I.C.A. 1/S. 
These amps are supplied with a free booklet on 
connecting up, specifications and easy to build 
projects using the I.C.A. 1. 

5W & 10W AMPS 

5WONLY£1.98 

IOW ONLY £2.49 
incl. P. Et. P. and VAT. 

These matchbox size amplifiers have an exceptionally good 
tone and quality for the price. They are only 24" x 1 ó". The 5W 
amp, will run from a 12V car battery making it very suitable for 
portable voice reinforcement such as public functions. Two 
amplifiers are ideal for stereo. Complete connection details 
and treble, bass, volume and balance control circuit diagrams are 
supplied with each unit. Discounts are available for quantity 
orders. More details on request. Cheapest in the U.K. Built 
and tested. 

Now available for 5 &10WAMPS 
Pre -assembled printed circuit boards 2" x 3" available in 
stereo only, will fit 15 edge connector. 
Stereo Pre -Amp 1 (Pre 1). This unit is for use with low gain 
crystal or ceramic pick up cartridges. £1.21 
Stereo Pre -Amp 2 (Pre 2) This unit is for use with magnetic 
pick-up cartridges. £1 .69 
Stereo Tone Control (STC). This unit is an active tone control 
board and when used with the right potentiometers will give bass 
and treble boost and cut. £1 .21 
Instruction leaflet supplied with all units. Post and 
Packing and VAT included in prices. 

enclose £ for 8 Tracks/ 3W 
Amps/ 5W Amps/ 10W Amps/ 
Stereo Pre -Amps 1 Stereo Pre -Amps 2 

'Stereo Tone Controls (Please insert quantities and delete those 
not applicable). 
Name 

IAddress 

BIeREPAK 
`Co. Regn No.820919 

zmi aim am 

I 
Dept. C, 222/224, West Road, 
Westcliff-on-Sea, Essex SSO 9DF 
Tel: Southend (0702) 46344 nui 
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BIPREPAK 
SUPPLIERS OF SEMI-CONDUCTORS TO THE WORLD 

,,4 Telephone 

COMPLETE 

EX. G.P.O. NORMAL / ~, I HOUSEHOLD TYPE 

°I11/ 1.05, 
POST & PACKING 45p EACH 

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

Only 27 1/2 p 
POST & PACKING 165p 

Tested and ...._- 

Guaranteed 1- 
Paks 

TESTED AND GUARANTEED PAKS 

- 

879 IN4007 Sii. Reo. diodes. 4 1,000 PIV lamp plastic 55 
881 10 Reed Switches, 1° long, 4.' dia. 55p High speed P.O. type :l:J 
899 900 Mixed Capacitors. Approx. 

5G qP&Puantity,15p counted by weight :lp 

H4 250 Mixed Resistors. Approx. 55 
quantity countedo by weight ailp 
P Er 

H35 100 Mixed 
Diod, Germ. Gold 

banded, etc. esMarked and 55p 
Unmarked. 

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

H39 6 Integrated Circuits. 4 Gates 
BMC 962, 2 Flip Flops BMC 9,555P. 

H41 2 Sil Power transistort 55p comp pair 8 01 31 /1 32 P oirr. 
Unmarked 

Untested Paks 
UNMARKED UNTESTED PAKS 

BI 50 GrmaAFamn 
dT 

istors 55p 
866 150 Germanium DWdes 55 Min. glass type p 
884 100 Silicon 

tDo OA 
D0,O 

OA 2s 55P 
886 100 SII. Diodes sub. min. 55 IN914 and IN916 types p 
5116 15 xegramteednsCnrrsc 

uPitask. Data 55P 
aupplied 

H2O 20 BYi26/7 Type Silicon fieaifiers 55 1 amp plastic. Mixed volas. p 

H34 15 
Po ;ver Translators, -PNP, Germ. 55 J NPN Silicon TO -3 Can. 

Make a rev counter 
P 

Tor 

your car 
The 'TACHO BLOCK'. This enca sulated block will turn' 
,any 0-1mA meter Into a linear and accurate rev, counter 
.or any car with normal call ignition system. 

£1.10p each 

'A Cross Hatch 
Generator £3.85 post 

YES, a complete kit of parts including Printed 
Circuit Board. A four position switch gives 
X -hatch, Dots, Vertical or Horizontal lines., 
Integrated Circuit design for easy construction' 
and reliability. This was a project in the 
September 1972 edition of Television. 

Electronic Transistor Ignition 

Now in kit form. we offer this "up to the minute" elec- 
tronic ignition system. Simple to make, full instructions 
supplied with these outstanding features:- 
Transistor and conventional switchability, burglar proof 
lock up and automatic alarm, negative and positive 
computability. This project is a "tar" feature in the 
September edition of "Electronics Today International" 
magazine. Our kit is recommended by the ETI magazine.' 

Complete kit including V.A.T. £7.92 p. A p. 11p. 
Ready built and tested unit £9.90 including 
V.A,T 

£6.60 

New Pales 
Tested & Guaranteed 

H63 4 2N3055 Type NPN Sil. power cran- 55p sistors. Below spec. devices 
H64- 4 3819 N Channel F.E.T.'s ZN3819 in 55p plastic case 

H65 4 40361 Type NPN Sil. transistors 
5513p TO -5 can comp. to H66 

H66 40362 Type PNP Sil. transistors 55 TO -5 can comp. to H65 p 
Untested, Unmarked 

-H67 10 N Channel F.E.T.'s plastic case 55p 

.s 

Over 1,000,000 
Transistors 
in stock - 

We hold a very large range of fully markedd,. 
tested and guaranteed transistors, power 
transistors, diodes and rectifiers at very 
competitive prices. Please send, for free 
catalogue. 

Silicon Planar Plastic Transistors 
Unmarked, untested, factory clearance. A. 
random sampling showed these to be of 
remarkably high quality. 
Audio PNP, similar to ZTX500, 2N370213, 
BCY70 etc. 
Audio NPN, similar to ZTX300, 2N3708/9, 
BC107/819, BC168i9 etc. 
ALL AT 500 for [3.30, 1,000 for f.5.50, 10,000 for 
[44 P. & P. 11p, 1,600 
Please state Audio NPN or Audio PNP when' 
ordering. 

Our very popular 4p Transistors 
TYPE "A" PNP Silicon alloy, TO -5 fAn. 
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 

8 RELAYS FOR £l'10p' 2.7 P 

Plastic Power 
Transistors 

NOW IN TWO RANGES 
There are 40W and 90W 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 paru of the world and we are proud to 
offer them under our Tested and Guaranteed terms. 
Range 1. VCE. Min. 15. HFE Min 1S. 

1-12 13-25 26-50 
40 Watt 22p 20p 18p 
90 Watt 26Ip 245p 22p 
Range 2, VCE. Min 40. WE Min 40. 

1-12 13-25 26-50 
40 Watt 33p 31p 29p 
90 Watt 385p 36}p 33p 
Complementary pairs matched for gain at 3 amps. 
11p extra per pair. Please state NPN or PNP on order. 

INTEGRATED CIRCUITS 
We stack a large range of I.C.s at very competitive 
prices (from 11p each). These areall listed in our 
FREE Catalogue, see coupon below. 

METRICATION CHARTS now available 
This fantastically detailed conversion calculator 
carries thousands of classified o 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 I.C. SOCKETS 
14 pin type at 16}13 each ,Now new low profile type 
16 pin type ac 1813 each f 

BOOKS 
We have a large selection of Reference and 
Technical Books in stock, details are in our 
latest catalogue' send for it TODAY using the 
coupon below. 

Send for lists of publications 

// ////////////k, 

Our famous P1 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 the 
Transistors 

I 
Please ask for Pak Pl. only 55p 

ffNifiÍ!/ííC dzi 
;Please send me the FREE Bi -Pre -Pak Catalogue 

0 'NAME. 
ADDRESS 

0 All prices Include 10% V.A.T. 

0MINIMUM ORDER 50p. CASH WITH ORDER / PLEASE. Add 11p post and packing -per order. 
OVERSEAS ADD EXTRA FOR POSTAGE 

BUYY THESE GOODS WITH ACCESS 

BI-PRE-PAK LTD Dept.A. 222.224 WEST ROAD, WESTCLIFF-ONSEA, 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 

2 ÄT 
8A4 A1`23j 

Atme 

gA.a 
REQu 5S75 

FOR 
HOME RADIO 

CATALOGUE 

It's nice to see that Santa is still so sprightly that 
he can dance to the rock record he is using to 
test that stereo player. But Rudolph is getting 
impatient - keen to be up and away delivering 
the goods, especially all those Home Radio 
Components Catalogues Santa is using as 
speaker stands! 
Probably your name and address is on that pile 
of requests pinned to the door. If not, don't 
despair - send us the coupon below with your 
cheque or P.O. for 77p and we'll see that the old 

Our famous catalogue 
lists 6,800 items - 1,770 
of them illustrated. Reg- 
ularly updated price 
lists are supplied to you 
free, and full details of 
our popular Credit Ac- 
count Service are given 
in the catalogue. 

The price of 77p applies 
only to catalogues pur- 
chased by customers in the 
U.K. and to BFPO addresses. 

Home RADIO 
'COMPONENTS 

' 
I 
' 

P 

I T 'S F/VE TO 
TWELVE YOU KNOW 

chap brings you a copy on one of his first 
deliveries. (If you call at the address in the 
coupon you can collect your copy for only 55p. 
Santa won't be offended - and you'll save 
yourself 22p.) 
By the way, our catalogues still contain 10 
vouchers each worth 5p when used as directed. 
But coupons or no coupons, the catalogue 
is marvellous value, and once you get a copy 
you'll wonder how you ever managed without it. 

Happy Christmas! 

POST THIS COUPON with your 
cheque or postal order for 77 pence 

IMM O BIM ---B----I 
IPlease write your Name and Address in block capitals 

ifia61 Name 

Address 

' HOME RADIO (COMPONENTS) LTD., Dept.RC ' 
234-240 London Road, Mitcham, Surrey CR4 3HD. .l m-M NMI -N--- I B mien 
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RADIO RECEIVERS 
We have not yet arrived at the stage where a single integrated 
circuit connected to an aerial, a battery and a speaker comprises a 

radio receiver, but we can make up such a receiver with two i.c.'s 
and a few discrete components. In this article the integrated 
circuit type ZN414 is discussed in detail, and next month's conclud- 
ing article will illustrate how it may be employed in conjunction 
with the Sinclair IC -12 and the Plessey SL402D/403D a.f. amplifier 
integrated circuits to form a complete receiver operating a speaker. 

ALMOST 
ALL TRANSISTOR RADIO RECEIVERS EMPLOY 

superheterodyne circuits, since such circuits confer 
the advantages of good selectivity and high gain. 
However, superhet circuits have certain disadvantages, 
especially from the point of view of the amateur 
constructor. These disadvantages include the alignment 
problems involved in obtaining satisfactory bandwidth, 
the moderate circuit complexity and the spurious 
`whistles' which are generated when the local oscillator 
in the receiver forms a beat note with an incoming 
signal. Output 

and Vcc 

ZN414 RECEIVERS 

The Ferranti Company announced a new type of 
integrated circuit in January 1973 which is designated 
by the coding ZN414. The use of this device makes it 
possible to design simple, high gain radio receivers for 
the medium and long wave bands without employing 
the superheterodyne principle. Only one tuned circuit 
is used in ZN414 receivers and this avoids all alignment 
troubles and tedious coil design. The device is very 
suitable for use by both the amateur constructor and 
also by designers of commercial radio receivers. 

Although the selectivity of receivers employing the 
ZN414 may not be so good as that of most super- 
heterodyne receivers, the greater bandwidth usually 
results in better audio reproduction than that obtainable 
from typical medium and long wave superhets. In 
addition, tuning may not be so critical. Automatic gain 
control can be incorporated in ZN414 circuits and this 
renders their performance more like that of superhet 
circuits. 

The ZN414 itself is an integrated circuit containing 
ten transistors and other components in a miniature 
TO18 encapsulation of the type used for transistor 
cases. There are only three connecting leads, these 
being shown in Fig. 1. 

If the ZN414 device is suitably connected to a tuned 
circuit incorporating a ferrite rod aerial, two capacitors, 
one resistor and a low voltage supply (1.1 to 1.6. volts), 
one has a complete radio receiver which can drive an 
earpiece. 

Input 

Pinning diagram 

Earth 

2.5 p.c.dia 

0.97 

1.07 

5.60 ±025 
dia 

4.75 ±0.15 
dia 

4.83 
±osl 

12-7 

min 

Dimensions in 

millimetres 

Fig. 1, The connections and dimensions of 
the ZN414 
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USING TWO 

INTEGRATED CIRCUITS 
Part 1 

The output of the ZN414 circuit must be fed into an 
audio amplifier if the signal is to be used to operate a 
loudspeaker. Many of the circuits which have been 
published for use with the ZN414 have employed an 
audio amplifier with discrete components. This and 
next month's articles will describe the use of the ZN414 
with integrated circuit audio amplifiers in medium and 
long wave receivers, since these enable a complete 
receiver to be constructed using only the two integrated 
circuits and a number of passive components. No other 
signal -handling semiconductor devices are required. 
It should be added, however, that the use of two diodes 
or a single transistor in the power supply circuit will 
enable a much more consistent performance to be 
obtained as the battery voltage changes with use. 

The receivers to be described are intended mainly 
for the reception of U.K. stations which provide a 
reasonably high signal level. However, the writer has 
found that reasonable reception of various European 
stations can be obtained after dusk using only a ferrite 
rod' aerial. 

The ZN414 enables much simpler circuits to be used 
than some of the earlier types of integrated circuit radio 
receivers designed for use in superhet circuits (such asi 
the dual -in -line 14 pin TAD100). In addition, it is a 
much smaller device. 

COLLECTOR DIFFUSION ISOLATION 

A manufacturing process known as `collector 
diffusion isolation' is employed in fabricating the 
ZN414; this process is described in detail in reference 1. 
The collector diffusion isolation technique was first 
developed at the Bell Telephone Laboratories, U.S.A 
(reference 2). However, the Ferranti Company have 
made great improvements to the process in the past few 
years, especially by increasing the breakdown voltage 
from 3 volts to 8 volts and by developing p -channel 
f.e.t. devices. 

The collector diffusion isolation technique offers the 
advantages of high component density combined with 
simplicity of manufacture, which in turn permits low 
costs. Silicon transistors in the integrated circuits 

by M. J. Darby 

manufactured by this technique have the advantage 
that their high current gain is maintained over a wide 
range of operating currents, even at collector currents 
of less than one microamp. In addition they can operate 
at high frequencies (Pr is typically 1GHz), have a low 
leakage and can operate from power supplies of 1 volt. 
However, p.n.p. transistors cannot be made by this 
technique. 

Integrated circuits produced by the collector diffusion 
isolation process have a wide variety of applications in 
digital, linear and in the hybrid `Digilin' circuits. Such 
circuits are employed in calculating machines, in 
telephone repeaters, etc., as well as in the ZN414 
device. All of these offer the advantage of large scale 
integration. 

THE ZN414 CIRCUIT 

The ZN414 circuit itself will be discussed first. The 
use of this circuit for feeding two different types of 
integrated circuit audio amplifier will be described in 
next,. month's concluding article. 

The ZN414 - chip area enlarged 
more than 30 times. Photo: Courtesy 

Ferranti Ltd. 
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RI 

100 kn 

Output 
VR1 

to 
loko audio , 

log R4 

470 
Volume 

+9-12V 

VR2 

'kn. 

R3 

3.3kn 

C4[+ 
10 
NF 

15V 

Fig. 2. Receiver circuit incorporating the ZN414 

A circuit suitable for the ZN414 is shown in Fig. 2. 
The tuned circuit is formed by the variable capacitor C2 
in parallel with either the medium wave coil Ll or the 
long wave coil L2, these coils being placed on a ferrite 
rod. The long wave coil may be omitted if reception on 
this waveband is not required. 

The resistor R2 acts as the load resistor for the 
ZN414 output and it also provides an automatic gain 
control voltage. When the circuit is tuned to a strong 
signal the ZN414 passes more current; this results in a 
greater voltage drop across R2 and less voltage across 
the ZN414. The gain of the device therefore falls and 
this tends to keep the audio output signal at a fairly 
constant level. The value of R2 should be between 470 
and 1,00052, the lower values giving rather better 
selectivity. 

If the input to the ZN414 exceeds a certain level, the 
output becomes almost independent of the input level 
provided that overloading does not occur. For optimum 
a.g.c. action, the signal input should reach this limiting 
level on local signals, but should not greatly exceed it. 
The voltage applied to the ZN414 can be adjusted for 
optimum a.g.c. action. Alternatively, overloading can 
usually be avoided by rotating the receiver for minimum 
pick-up by the ferrite rod aerial. 

POWER SUPPLY 

If the low voltage supply required by the ZN414 is to 
be derived from the higher voltage required by ,the 
following audio amplifier, a potential divider circuit 
of the type shown on the right hand side of Fig. 2 may 
be employed. The current passing through R3 should 
not be less than about 2mA in order to preserve normal 
a.g.c. action. The current required by the ZN414 itself 
is only about 0.3mA (maximum 0.5mA). 

The manufacturer suggests a value of 1.1 to 1.6 volts. 
for the power supply to the upper end of R2 in Fig. 2. 
The writer has used the circuit about 10 miles from one 
of the B.B.C. medium wave transmitters and feels that 
it is best to use a voltage at the lower end of this range 
to avoid overloading of the detector stage of the ZN414. 
The device gives quite a high gain even at supply 
potentials of a little less than 1 volt. 
276 

The value of R3 shown in Fig. 2 is suitable for use 
with a supply voltage of about 9 to 12V. If a higher 
voltage is to be employed in order to obtain more 
power output from the audio amplifier, the value of R3 
should be increased in order to keep the voltage 
supply to the ZN414 at a suitable value. 

It is not essential to include VR2, but the writer has 
found that its presence in the circuit is well worth -while. 
VR2 can be used to reduce the gain of the ZN414 
when a strong signal is being received or to increase the 
gain for a weak signal. If VR2 is omitted. R3 should be 
increased to about 4.7k12. 

The resistor Rl provides a bias current to the input 
of the ZN414. The moving vanes of the tuning capacitor, 
C2, must be connected to the junction of Rl and Cl; 
the latter capacitor ensures that these vanes are kept 
at about earth potential with respect to radio frequency 
voltages. The capacitor C3 returns any radio frequen- 
cies at the output to chassis, whilst leaving the audio 
output voltages almost unaffected. 

The performance of the circuit of Fig. 2 is sensitive 
to the applied voltage; and this can cause difficulties as 
the battery ages, especially if VR2 is not included. 
Troubles with supply voltages can be avoided by the 
use of either of the power supply circuits shown in 
Figs. 3 and 4. It is strongly recommended that one of 
these two circuits be employed unless a power supply 

R3 

+ (from battery) 

To R2 of fig.2 

DI 

+ Zs120 

D2 

Z512O 

R4 

15On 

T1 IpF 

Fig. 3. A suitable power supply circuit 

+ (from battery) 

ro o o1 

c be 
zTx 300 

Lead -outs 

Fig. 4. A power supply circuit incorporating a 
transistor 
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giving a reasonably constant voltage (such as a mains 
power supply) is used. 

In Fig. 3 the voltage across the two forward biased 
diodes remains fairly constant as the current passing 
through them varies. An additional voltage drop is 
produced across R4; this resistor can be replaced by a 
potentiometer of value about 2509 if one wishes to be 
able to vary the voltage applied to the ZN414. The 
recommended values for R3 in reference 3 are.12kO and 
8.2k0 for supplies of 12 volts and 9 volts respectively. 
The whole circuit of Fig. 3 requires a current of about 
imA. 

The transistor circuit of Fig. 4 consumes less than 
0.5mA, almost all of which passes to the ZN414. The 
value of RI may be 220142 when a 9 volt supply is 
employed or 330kO2 when a 12 volt supply is used. R2 
may be replaced by a 56kS2 fixed resistor in series with 
a 25kO variable resistor if one wishes to be able to 
adjust the ZN414 operating voltage. 

(The diodes shown in Fig. 3 are general purpose 
silicon junction types and it would be possible to use 
other diodes of similar type, such as the 0A200 in their 
place. - Editor.) 

OUTPUT 

The output from the circuit of Fig. 2 contains not 
only the audio signal, but also a fraction of the steady 
power supply voltage. However, the audio amplifiers to 
be described include a series capacitor at their inputs 
and therefore only the audio voltage will be able to 
reach the amplifier itself. 

The output from Fig. 2 may also be connected 
directly to a crÿstal earphone, but it may then be 
desirable to employ the maximum supply voltage 
available in order to obtain the requisite 

The audio output voltage from the circuit of Fig. 2 
is typically about 30mV r.m.s. The total harmonic 
distortion is about 1%, but as it consists mainly of 
second harmonc distortion, it is not of a type which is 
very objectionable to the ear. However, if a strong 
signal overloads the detector, the distortion becomes 
very much greater. In this case, the voltage applied to 
the ZN414 should be reduced and/or the aerial rotated 
to the point where it produces the minirhum signal 
strength. 

Fig. 5. The output of the 
ZN414 at various input 
frequencies and amplitudes 

TUNING METER 

If desired, a 0-1mA meter may be fitted in series with 
the upper end of R2 and used as a tuning meter. It will' 
indicate a current of about 0.3mA when no signal is 
applied, increasing to about 0.6mA when a strong 
signal is received. 

The ZN414 itself consists of four cascaded radio 
frequency amplifier stages followed by a two -transistor 
detector stage. It has a very high overall gain (typically 
72db at a supply voltage of 1.5 volts), and this results 
in a typical threshold sensitivity at the input terminal of 
about 50µV in the medium wave band. The gain falls at 
frequencies in the long wave band and also at short 
wave frequencies, but the device gives a good per- 
formance over the range of 200kHz to 3MHz. Satis- 
factory operation may be obtained outside these limits. 

The input impedance of the ZN414 is very high, being 
typically 4MS2. The load on the tuned circuit is therefore 
negligible. This enables much better selectivity to be 
obtained than one would normally expect from a 
t.r.f. receiver. 

The output signal from a ZN414 for various input 
voltages is shown in Fig. 5 (reference 3). These measure- 
ments were made without a tuned circuit, so in a 
practical receiver the sensitivity will be multiplied by the 
Q factor of the tuned circuit used. If the Q factor is 
100, a 30µV signal will become a 3mA signal to the 
ZN414 and this will drive the device to the point where 
its gain is limited by a.g.c. action. It must be emphasised 
that Fig. 5 shows the gain at various frequencies and 
not the bandwidth of a receiver. 

AERIAL 

The medium wave coil consists of about 80 turns of 
insulated copper wire wound as a single layer on the 
ferrite rod. See Fig. 6. The exact number of turns is not 
at all critical and may be adjusted to obtain the desired 
frequency coverage. The wire may be about 30 s.w.g., 
but again this is not critical provided that one does not 
depart from the suggested values so much that the Q of 
the circuit is significantly affected. Litzendraht (Litz 
wire) is ideal for this coil and should produce a high Q 
with somewhat greater selectivity. The bandwidth of 
the receiver (that is, the selectivity) can be considered as 

RMS output 
(ImV) 

30 

20 

10 

0 
100k IM 

-(Hz) 

V ,16V 
m = 30°/o 
100 I Attenuation 
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Fig. 6. The ferrite rod aerial used by the author 

being equal to the signal frequency divided by the Q 
factor of the tuned circuit. Thus a Q factor of 100 will 
produce a 1OkHz bandwidth at 1MHz, whilst a Q 
factor of 180 will produce a bandwidth of 5.5kHz at the 
same frequency. 

The long wave coil may consist of a multi -layer 
winding containing 250 turns. This wire should have a 
smaller diameter than that used for the medium wave 
coil, and about 38 s.w.g. is suitable. The number of 
turns on the long wave coil can, in fact, be adjusted so 
that the position of the tuning capacitor is the same 
for the reception of the Droitwich long wave station as 
for a chosen medium wave station. One then has 
switched tuning between these two stations. 

The length, diameter and the material of the ferrite 
rod affect the inductance of the coils'somewhat, but the 
number of turns can be varied to obtain the required 
tuning range. 

CIRCUIT CONSTRUCTION 

The ZN414 is a very high gain device. This auto- 
matically implies that unwanted feedback (and, hence, 
instability) can occur if the circuit is not assembled in a 
reasonable way. 

The leads from the ZN414 should be kept as short as 
possible and it is especially important that the output' 
decoupling capacitor, C3 of Fig. 2, should be soldered 
as near as possible to the device. The value of this, 
capacitor together with the value of the a.g.c. load 
resistor, R2, should cause the response to roll off at 
about 4kHz (reference 3). 

Single layer Multi -layer 

medium wave coil long wave coil 

80 turns approx. 250 turns 

L1 

Ferrite rod 

4' 

5/ l ed ia 

The ferrite aerial should be kept more than one inch 
away from the ZN414 if instability occurs. The position- 
ing of the tuned circuit leads may also be altered to 
reduce instability. If Veroboard is employed, it is 
recommended that the ZN414 leads are soldered 
directly to the copper side of the board. 

If instability still persists after all precautions have 
been taken, the voltage applied to the upper end of R2 
may be reduced in order to lower the gain of the device. 

BOOKLET 

A detailed booklet (reference 3) is available from the 
manufacturers of the ZN414. It gives practical circuits 
for earpiece radio receivers, a low cost 3 volt personal 
radio, a high quality 9 volt radio, an a.m. superhet 
radio receiver employing the ZN414 as an i.f. amplifier, 
a 27MHz radio control receiver using the ZN414 as an 
i.f. amplifier and a frequency standard using the ZN414 
to receive the 2OOkHz Droitwich station. 

(To be concluded) 
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1. `Collector Diffusion Isolation -A New Bipolar Process for Integrated 
Circuits', Ferranti publication ESB571072, Second Edition, October 1972. 
(Available from Ferranti Ltd., Electronic Components Division, Gem 
Mill, Chadderton, Oldham, Lancashire, OL9 8NP.) 
2. B. T. Murphy, V. J. Glinski, P. A. Gary and R. A. Pedesen, `Collector 
Diffusion Isolation Integrated Circuits', Proc.I.E.E.E., Vol. 57, No.- 9, 
p.1523 (September 1969). 
3. `ZN414 The One Chip Receiver', Ferranti publication ARJ121, March 
1973. (Available from Ferranti Ltd., at the same address as reference 1.) 

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 years 
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 thtllt 
components 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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FITTING FEED -THROUGH 
CAPACITORS by K. Harker 

How to fit solder -mounting feed -through capacitors to an 
aluminium chassis 

THE AUTHOR HAD EMBARKED ON A CONSTRUCTIONAL 
project which specified a brass chassis, into which a 

number of 1,000 pF solder -mounting feed -through 
capacitors were to be fitted. The recommended method 
of fixing the capacitors involved the combined use of a 
soldering iron and blowlamp, thus soldering the 
capacitors directly to the brass. 

ALUMINIUM CHASSIS 

Not having a blowlamp or brass sheet to hand, it 
was decided to make the chassis from aluminium, in thâ 
belief that nut -fitting feed -through capacitors would be 
readily available. When these could not be obtained 
easily, the problem then arose of fitting solderable 
capacitors to the aluminium chassis. 

This was overcome by using 2 B.A. solder tags, but 
with the functions of the two holes reversed. The hole 
intended for the wire connection was used to fasten the 
tag down to the chassis so that its 2 B.A. bolt hole. 
coincided with the hole already drilled in the aluminium 
chassis for the capacitor. 

The tags were fastened to the chassis with -A- in. 8 B.A. 
bolts and nuts. Extra 8 B.A. clearance holes had, of 
course; to be drilled in the chassis but, fortunately, the 
additional space required by the tags was not too great. 
Also, the small hole in each tag had to be opened out to 
8 B.A. clearance. All the 8 B.A. clearance holes in the 
chassis and the tags were made with a No. 41 drill. 

It was found that the drilling of the tags was best 
carried out by packing a wad of the required number in 
a vice, and running the drill through them all together, 
as illustrated in Fig. 1. 

The 2 B.A. clearance hole in each tag was just right 
for the capacitor to sit in and be soft -soldered into 
position. Soldering is best done before the tag is fixed 
to the chassis. It is helpful too if the tag is scraped first 
with a file or penknife, and care should be taken not to 
get too much solder on the underside where it might 
prevent a flush mounting to the chassis. If this does 
happen, it may be necessary to open out the capacitor 
hole in the chassis a little. The flush mounting can be 

Wad of 2BA 
solder tags 

Vice 

Fig. 1. A quick method of enlarging the wiring 
holes of a number of solder tags 
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Enlarge connecting -wire 
hole to 8BA clearance 

Bend tag slightly 

8BA clearance 

I.000pF feed- 
-through capacitor 

Solder top side only 7 

2BA solder tag 

Aluminium chassis 

2BA clearance 

Fig. 2. The feed -through capacitor is soldered to 
the tag before being mounted on the chassis 

Fig. 3. The solder tag flattens and becomes flush 
with the chassis surface when the 8 B.A. bolt is, 

tightened up 

improved if the tag is bent very slightly (convex side 
uppermost) before bolting down. See Fig. 2. Tightening. 
ùp the 8 B.A. bolt and nut then flattens the tag on to 
the chassis, as in Fig. 3. 

A firmer mounting could perhaps be obtained 'by 
using double -sided solder tags; but these will need 
extra space, incur extra drilling, and double the number 
of 8 B.A. nuts and bolts needed. Double -sided solder 
tags are probably unnecessary if care is taken to get a 
good flush -mounting with a single -sided tag. 

The author found the single -sided tag method quite 
satisfactory, and it provided a quick and reliable 
solution to the problem of fitting feed -through capaci- 
tors to an aluminium chassis. 
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NEWS AND . 

COMBINED RADIO/STEREO PLAYER FOR 

CARS, BOATS, AND CARAVANS 

A competitively priced, combined radio and stereo cassette player has 
been introduced by Stellar components of Maldon, Essex. 

'Taking advantage of the small dimensions of standard compact cas- 
settes, the Selmar unit fits the radio aperture of most modern cars, so that 
the hazard and unsightly appearance of `hang -on' fittings are avoided. The 
space occupied is also kept to a minimum in boats or caravans. Features of 
the stereo player (which will also accept mono cassettes) include a fast 
forward -wind button and an output of 7 watts per channel - far more than 
is usually needed, or offered by most competitive makes. The high output, 
Selmar claim, keeps distortion to a very low level even when the volume is 
turned up for fast driving, and will serve an additional pair of speakers if 
required. 

Medium- and long -wave band reception on the radio is manually controlled, with a moving -light pointer for easy selection by day or night. Tone and balance controls operate on both radio and cassette player. Inserting the cassette automatically switches off the radio and a light indicates which system is in use. 

Twin speakers are supplied in pods which may be fitted on the rear shelf or, by undoing four screws, mounted in the doors. 

Recommended price, including speakers, is £54.10, plus VAT. 
All Selmar products were displayed at the London Motor Show. 

SWISS 

BROADCASTING 

CORPORATION'S 

CHRISTMAS 

COM PETITION 

Christmas is such an important event 
that undoubtedly everybody knows its 
significance in the Christian religion, 
but does everybody know how Christ- 
mas is spent by innumerable families 
all over the world? Does a Christian 
know what a non -Christian's idea of 
Christmas is? Have we still the true 
spirit of Christmas? 

These are the fundamental points of a 
competition organized by the Swiss 
Broadcasting Corporation. An unusual 
competition in which all listeners of 
SBC's English programme are invited 
to take part. All one has to do is write 
down a personal experience of Christ- 
mas, how this holiday is spent in one's 
country, a personal opinion of Christ- 
mas - be it Christian or not -, and so 
on. Written or tape-recorded text must 
be in English, no longer than four 
minutes to read and accompanied by a 
short biography of the author. 

A special SBC jury will select the 
stories or comments which will be 
broadcast on Christmas Day and 
Boxing Day. Listeners to the pro- 
gramme will then vote for the three 
final winners. First prize is 350 Swiss 
francs, second prize 250 Swiss francs 
and third prize 150 Swiss francs. All 
entries to the Swiss Broadcasting Cor- 
poration, Christmas Competition, 3000 
Bern 16, Switzerland, not later than 
10th December. 

THE 'SAFE' FIRST AID KIT - 
Universal safety aid 

The SAFE First Aid Kit is housed in a strong, clearly 
marked ABS plastic cabinet measuring approximately 
9 x 4 inches. It houses, clipped in the bottom compart- 
ment, an SGM Fire Extinguisher in a simple -to -operate 
aerosol can. 

Inside the main cabinet is a full stock of plasters, 
medicated dressings, bandage, gauze, cotton wool and 
lint, Savlon cream and TCP liquid antiseptic, together 
with medical scissors, tweezers and safety pins. The 
stock is completed by a booklet on First Aid Treatment. 

The SAFE First Aid Kit is attractively finished and 
will fit into virtually any type of decor. 

It is available from Twyford Auto Conversions, 
Bassingboume Hall, 22nd Street, Stansted Airport, 
Essex. 
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 COMMENT 
THE MIDLAND NATIONAL AMATEUR RADIO 
AND ELECTRONICS EXHIBITION 

The Midland National Amateur Radio and Electronics Exhibition, was 
held for the second year in succession at the Granby Halls, Leicester, on 
25th, 26th'and 27th October. 

It seemed generally agreed, that this effort by the Amateur Radio 
Retailers Association, to provide the Midland enthusiast with an exhibition 
along the lines of the London exhibitions, was an even greater success than 
the first one last year. The attendances were better and the trade gave good 
support as before. The accommodation was spacious, and there really was 
`plenty of room to move around' and see everything. 

There was a good balance between stands showing new equipment and 
those selling a great variety of surplus. Latest techniques were represented 
by working exhibits of Slow Scan TV from SPACEMARK; the new FT 
101 B, looking more beautiful than ever; an example of the new, compact, 
MOONBOUNCE beam from J BEAMS; the new K. W. ELECTRONICS 
KW108 MONITORSCOPE and the new DRAKE R -4C Receiver. Many 
of the AMTRON kits were also on display producing much interest. 

The Radio Society of Great Britain, Short Wave Magazine, Ham Radio 
and VHF Communications had books and magazines on display and 
sale. There was a pre-release copy of the new `Teleprinter Handbook', now 
available, on show at the RSGB Stand, this looked a particularly attractive 
volume. There were several RTTY demonstrations on different stands to 
be seen, as well as Amateur TV. 

Altogether a very good exhibition for which the organisers deserve 
much credit. 

3 AND 5W AUDIO AMPLIFIERS 
Plessey have introduced two new integrated circuit audio amplifiers, 

types SL414 and SL415, which replace the earlier, popular SL402 and 
SL403. The amplifiers, which are held in stock by the Portsmouth -based 
electronic component distributors, SDS Components Ltd., will deliver 3 
and 5 W r.m.s. respectively into a 7.5 ohm load. Designed for operation 
from a 20V (SL414) and 25V (SL415) supply rail, distortion is quoted as 
0.1% r.m.s. (SL414) and 0.3% (SL415) with a power output of 1W at a 
frequency of 400Hz. 

Each amplifier has a built-in pre -amplifier consisting of a triple Darling- 
ton stage, thereby ensuring high input impedance. 

SOUND IDEAS FOR 
CHRISTMAS 

With more than two -million cassette 
recorders regularly operating in Britain, 
the gift of a blank cassette is sure to be 
a welcome one at Christmas time. 
Trebly acceptable will be the new 
presentation packs from 3M United 
Kingdom Ltd., each of which contains 
three Scotch Dynarange cassettes, plus 
a gift card for personal greetings. 

There are three versions of the pack, 
which contain either three C.60 cas- 
settes (each Kith 30 minutes recording a 
side); three C.90s (45 minutes a side), 
or three C.120s (one hour a side). 
Recommended retail prices, including 
VAT, are £2.44, £3.20 and £5.12 
respectively -lout look out for bargains 
in the form of special offers in your 
local dealers' windows. 

IN BRIEF 
Marconi black -and -white and colour cameras supplied by Marconi 

Communication Systems Ltd., took part in the Australian Broadcasting 
Commission's coverage of the opening of the Sydney Opera House by 
Queen Elizabeth II on 20th October 1973. This outside broadcast was one 
of the most comprehensive ever undertaken in Australia by the ABC. 

The Council of The Royal Television Society has awarded an Honorary 
Fellowship to Mr. Robert W. Sarnoff, Chairman of the Board and Chief 
Executive Officer of RCA Corporation, in recognition of his 25 years of 
outstanding service to the Television industry. 

Readers who were unable to obtain copies of our Special October issue, 
because their newsagent had sold out, will be glad to know that we have a 
limited supply available containing the Free Veroboard. Cost 20p plus 
postage 6p. 

The moral is, of course, to place a regular order with your newsagent. 
Thorn Colour Tubes Ltd. one of Europe's largest colour television 

picture tube manufacturers, have opened new warehouse facilities at 
Winsford, Cheshire. 

The installation of additional machinery under the current £44 million 
extension programme at Skemersdale has made it necessary for additional 
warehousing facilities to be obtained elsewhere. 

Thorn Colour Tubes have therefore rented 90,000 sq. ft. of warehouse 
space from British Tissue Ltd., at Winsford, Cheshire. It is expected that 
approximately 15 people will be employed at this new depot. 
DECEMBER 1973 

"This is my husband's workshop, 
Vicar. He's trying to make something 
with a Kit, but he's not very good 

at it!" 
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DIRECT READING 

TRANSISTOR CHECKER 

by R. L. Shaw 

A low-cost unit which offers comparative checks on transistors 

TRANSISTORS ARE LIKE CARBON COMPOSITION RESISTORS: 
you don't know what performance to expect until 

they've been made. With resistors the variable factor is 
resistance, and the resistors are sorted out into their 
various values after they have been made. With trans- 
istors the unknown quantity (or at least one of the 
unknown quantities) is current gain, and it is accepted 
practice to allow an exceptionally wide tolerance on 
this. A typical hFE `spread' for a standard transistor 
is from 100 to 300, and some transistors do not even 
have a maximum hFE figure quoted, the appropriate 
data specifying a minimum value only. 

MEASUREMENT ACCURACY 
The transistor checker described in this short article 

has been designed from the viewpoint that transistors 
are essentially very wide tolerance devices. In conse- 
quence, the checker employs circuit simplifications and 
economies which allow measurements of hFE to be 
taken at quite an approximate level. The unit is still, 
nevertheless, capable of making precise comparisons 
between transistors of the same type, and it thereby 
enables two or more matched devices to be selected 
from a batch. Also, -it is more than adequate for the 
quick checking of transistors in an amateur or pro- 
fessional workshop. 

The circuit of the checker is given in the accompany- 
ing diagram and, in this, it is assumed that battery B1 
gives a voltage of exactly 9 volts and that the 0-10mA 
meter M1 has zero internal resistance. In practice, 
0-10mA meters normally have internal resistances of 
the order of 2û only, and such a resistance is negligibly 
low compared with the other resistances in the circuit. 

Switch S3 selects supply rail polarity to suit the 
transistor under test. When S3 is in the upper position 
the top supply rail is positive, and the unit is capable 
of checking n.p.n. transistors. When S3 is in the lower 
position the top supply rail is negative, allowing the 
unit to check p.n.p. transistors. In the diagram, an 
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n.p.n. transistor is shown connected to the test terminals 
for purposes of illustration. A p.n.p. transistor would be 
connected in the same manner, and S3 would then be in 
the lower position. The transistor is connected as a 
common emitter amplifier. 

R3, in series with the collector, is a limiting resistor 
and, in the event of a collector -emitter short-circuit in 
the transistor being tested, restricts the maximum 
current which can flow to about 13mA. There is, in 
consequence, no risk of damage to the meter should 
such a short-circuit exist. 

When S1 is in position 2, the 860kû resistor, R2, is 
connected between the top supply rail and the base of 
the transistor under test. This resistor allows a nominal 
base current of 0.01mA to flow. Its value is actually a 
compromise between the requirements for germanium 
and for silicon transistors. With germanium transistors 
the voltage drop in the forward biased base -emitter 
junction is about 0.2 volt, and with silicon transistors it 
is about 0.6 volt. To give a base current of precisely 
0.01mA, R2 would require a value of 880kû with 
germanium transistors and a value of 840k12 with 
silicon transistors. The value actually used is midway 
between these two figures and introduces an error of a 
little less than 2% with either type of transistor. Rl is 
intended to allow a nominal base current of 0.1mA to 
flow, and this resistor again has a value which is central 
between the ideals for germanium and silicon test 
transistors. 

With certain qualifications, meter Ml gives a direct 
read-out of the hFE of the transistor under test. When 
S1 is in position 2, a reading of 10mA (i.e. O.O1mA 
multiplied by 1,000) in the meter indicates that the 
transistor under test has an hFE of 1,000. A reading of 
9mA denotes an hFE of 900 and so on. When S1 is in 
position 3, a reading of 10mA in the meter corresponds 
to an hFE of 100, a reading of 9mA to an hFE of 90, 
and so on down the scale. To take an example, let us 
assume that the transistor under test has an hFE of 500. 
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S4 

On -Off 

The circuit of the transistor checker. This tests for 
leakage and gives approximate indications of 
transistor current gain. 

With S1 in position 2, a base current of 0.01mA will 
then result in a collector current of-5mA. Both the base 
and the collector currents pass through the meter and 
the total current here becomes 5.O1mA. However, the 
base current is negligibly small compared with the 
collector current and the meter will indicate, so far as 
visual inspection is concerned, a current of 5mA, this 
corresponding to the hFE of 500 in the transistor. 

It will be seen that the meter actually reads hFE +1. 
But the ` + l' factor, given by the base current, is of little 
importance with hFE figures of 50 or more and the unit 
is in any case only intended to give approximate indi- 
cations of hFE. 

COLLECTOR VOLTAGE 
The presence of R3 causes the voltage at the collector 

of the transistor being checked to vary with collector 
current. If a transistor passes a collector current of 2mA 
(corresponding to an hFE of 200 with Si in position 2, 
or an hFE of 20 with S1 in position 3) a voltage of 
1.36 volts is dropped in R3, causing the collector 
voltage to be 7.64 volts. At the same time, a collector 
current of, say, 8mA would result in a drop of 5.44 volts. 
in R3 and a collector voltage of 3.56 volts. Measure- 
ments of hFE are not in consequence taken at a fixed 
collector voltage, and this fact is accepted. If the Ic/Vc 
curves for any transistor are checked for voltages of the. 
order of 2 to 9 volts, as are given here, it will be found 
that the increase of collector current with collector 
voltage is not very great. When comparing transistors 
of the same type for matching purposes, two transistors 
of the same hFE will also receive the same collector 
voltage. 

A final point which has not yet been mentioned is the 
function of S2. This switch is pressed to check the 
battery voltage and it causes a resistance of lkû to 
appear across the supply rails. M1 then functions as a 
voltmeter with a full-scale deflection of 10 volts, and a 
reading of 9mA indicates a battery voltage of 9 volts. 
No transistor should be connected to the test terminals 
when S2 is pressed. 

Turning to practical matters, the switches S3 and S4 
may be toggle types. Si is a 3 -pole rotary switch and S2 
is a standard push -to -close press -button. The test 
terminals can have short lengths of flexible wire 
connected to them, these being terminated in miniature 
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SI 

Test terminals 

Si positions: 

I Leakage 

2 0-1,000 
3 0-100 

L.S2 

Check 
battery' 

Transistor under test 

MI 

O-IOmA 

N.P.N. + 

BI 

9V .L 

P.N.P. 

insulated crocodile clips for connection to the lead -outs 
of the transistor under test. Accidental short-circuits 
between test terminals can cause no damage as the meter 
current is limited by R3 to about 13mA. RI has the 
non -preferred value of 86kû, and may be made up of 
a 39k52 and a 47k12 resistor in series. Similarly, R2 may 
be 390kû and 470kû in series. R3 may have a tolerance of 
5%, whilst R4 should be 2% or 1% so that the battery 
voltage indications given when S2 is pressed are 
accurate. It is left to the constructor to decide whether 
to use 5%, 2% or 1% resistors for Rl and R2. All the 
resistors are or watt. Any convenient size of 9 volt 
battery may be employed for B 1. 

To checka transistor, S1 should be set to position 1, 

S4 to 'Off' and S3 to the position which corresponds 
to the type of transistor to be checked. The transistor 
is then connected to the test terminals and S4 is closed. 

The meter will now indicate the collector -emitter 
leakage current of the transistor under test. With silicon 
devices, this current should be very low and there will in 
most cases be no movement of the meter needle. 
Germanium transistors may give readings of the order 
of 0.1mA or so. A faulty transistor will give a reading 
in the order of milliamps. Checking the leakage current 
of the transistor before measuring its hFE weeds out 
devices which have high leakage current. Without this 
check, the leakage current could be misconstrued as an 
hFE value. 

S1 is next set to position 2. The deflection of the 
needle of MI then gives an indication of hFE with 10 
on the scale corresponding to 1,000. If the meter reading 
is lower than lmA (corresponding to an hFE of 100), 
SI is set to position 3, whereupon the meter reads hFE 
figures from 0 to 100. Because of varying collector 
voltages resulting from the presence of R3, some 
transistors having an hFE of less than 100 will give a 
slightly different indication when Si is at position 3 than 
when it is at position 2. 

Before periods of use, the battery voltage should be 
checked by pressing S2. Any battery voltage between 
8.5 and 9.5 volts will, in practice, be satisfactory. 

Despite its extremely simple design and the fact that 
approximations are purposely allowed to exist, this 
transistor checker can prove to be surprisingly useful in 
the workshop. It can be quickly assembled in a small 
insulated case and will be invaluable to anyone who 
handles a large amount of transistors. 
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by G. A. FRENCI-! 

WE NOWADAYS TEND TO LOOK 
upon counting circuits in terms 

of t.t.l. logic, employing neon or l.e.d. 
read-out devices. The speed at which 
t.t.l. circuits can operate is, of course,. 
very high. 

When considerably slower speeds 
are is possible to use 
much more elementary counting de- 
vices, these carrying out the counting' 
process by mechanical rather than 
electronic means. Particularly suitable; 
for such applications are Post Office 
electromagnetic counters of the type 
which are employed for metering 
subscribers' telephone calls. These 
counters, which are readily available 
on the home -constructor market, are 
capable of operating at speeds of up to 
some 5 counts per second. They are, in 
consequence, quite suitable for moni- 
toring many industrial processes, 
batch counting and similar applica- 
tions. 

This month's `Suggested Circuit' 
article will deal with suitable circuits 
in which an electromagnetic counter 
can be actuated by the closure and 
opening of two contacts. It is hoped to 
describe more sophisticated means of 
operating a counter in next month's 
issue. 

ELECTROMAGNETIC COUNTER 
The type of counter employed in the 

circuits to be discussed has the 
external appearance illustrated in Fig. 
1. Four digits appear in the window at 
the end of the unit's removable cover, 
the four -digit number increasing by 
1 each time the armature inside is, 
energised and released. When the 
digits have reached 9999, the next 
actuation of the armature brings them 
to 0000. The digits cannot be manually 
284 

reset to 0000, with the result that it is 
necessary to note the number indicated 
at the start of a counting operation and 
subtract this from the number given at 
the end of the operation. 

The internal construction of the 
counter, with its cover removed, is 
shown in Figs. 2(a), 
these diagrams, two strengthening 
panels at the sides have been omitted 
for simplicity of presentation: Fig. 2(a) 
shows the mechanism as seen from the 
top, illustrating in particular the digit 
wheels. These are geared together in 

Removable cover 

Window 

the same way as are the digit wheels in 
a car mileometer. When, for instance, 
the `units' wheel increases from 9 to 0 
(as seen through the front window of 
the cover) it moves the `tens' wheel one 
digit further so that the number the 
latter displays increases by 1. 

Fig. 2(b) gives a side view and 
illustrates the armature action. In this 
diagram the coil is energised' and the 
armature is pulled down to the core, 
against the tension imposed by the 
armature restoring spring. The operat- 
ing pawl is attached to the armature, 

3 1/2" 

Fig, 1. The electromagnetic counter has the external appearance and 
dimensions shown here 
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Depression Armature 

Armature 

Armature Anchorage Coil lugs 
back stop restoring 

spring 

Armature 

Coil (below armature) 

(a) 

Core 

Armature restoring 
spring 

IHll911111111IINi 

Anchorage 

Coil Armature pivot 

(b) 

\\\V- 

e r 

(c) 

Coil lug 

Fig. 2 (a). Top view of the counter mechanism, showing in 
particular the digit wheels (b). Side view of the counter in the energised condition, with the armature pulled down to the core (c). When the armature releases it moves up, and the operating pawl turns the ratchet wheel through one tooth 

and when the latter moves down the 
pawl passes over one tooth of the 
10 -tooth ratchet wheel. The wheel is 
prevented by the detent spring from 
turning in the same direction as the 
pawl. In Fig. 2(c) the energising 
current in the coil has been removed, 
and the end of the armature moves 
upwards in the direction of the arrow. 
The operating pawl turns the ratchet 
wheel round such that one tooth 
passes under the deten,t spring, whilst 
a further extension under the operating 
pawl rests between two of the ratchet 
wheel teet,J , holding the ratchet wheel 
steady in its new position. 
DECEMBER 1973 

Thus, if an energising current is 
passed through the coil and is then 
removed, thereby causing the arma- 
ture to move into the energised 
position towards the core and then 
release, the ratchet wheel is turned 
round by one tooth. The ratchet wheel 
is mechanically coupled to the `units' 
digit wheel whereupon, after each 
energising and release cycle, the 
number this wheel displays increases 
by 1. The `units' wheel is coupled to 
the remaining digit wheels by means of 
the gearing which causes actuation of 
a successive wheel on passing from 
9toO. 

The energising power required by an 
electromagnetic counter is much higher 
than that needed by a standard relay. 
This is partly because the gap distance 
between the armature and the core in 
the de -energised condition is greater 
than occurs in a normal relay, with the 
result that a high coil current is 
required for initial pull -in. Also, the 
armature restoring spring applies a 
relatively large tension to the armature 
because this spring has to provide the 
force which turns the digit wheels. 
The greatest force needed here occurs 
when all four wheels have to be moved, 
as is given, for example, when chang- 
ing from 1999 to 2000. A typical 
electrical power requirement for reli- 
able energising of the counter is of the 
order of 3 to 6 watts. An adjustment 
which reduces the power requirement 
for the counter is available at the 
armature restoring spring anchorage, 
and this can be gently bent to a 
position which reduces the armature 
restoring tension. But the constructor 
is strongly advised not to make any 
adjustment here if the counter is 
working satisfactorily, as the adjust- 
ment may result in erratic operation or 
even damage. The energising power 
needed by the counter is such as to 
warrant a mains supply, or an accumu- 
lator, whether or not the power 
required is reduced by adjustment, and 
so there is little point in making the 
adjustment. 

Electromagnetic counters of the type 
under discussion are available with 
various coil resistances, and the unit 
which was employed by the writer in 
checking out the present circuits had a 
coil resistance of 230052. Counters 
with 230052 coils are available from 
Henry's Radio Ltd., in whose cata- 
logue they are referred to as counters 
Type 14B. The coil energising voltage 
should be around 80 to 100 volts. 

SIMPLE CIRCUIT 
A simple circuit for operating the 

counter is given in Fig. 3. This 
incorporates a small mains trans- 
former having a centre -tapped secon- 
dary giving 125-0-125 volts at a 
maximum current of 50mA. Full -wave 
rectification is provided by silicon 
rectifiers D1 and D2, the rectified 
voltage at their cathodes being applied 
to the voltage dropping resistor Rl. 
When the actuating contacts at the 
left of the diagram are closed the 
rectified output of the power supply is 
applied across RI and the counter coil 
in series, and the resultant current in 
the counter coil causes its armature to 
move to the energised position. It was 
found in practice that there was no 
need to provide any reservoir or 
smoothing capacitors. 

In the prototype circuit, the voltage 
between the lower supply rail and the 
upper terminal of the counter coil, as 
measured by a moving -coil voltmeter, 
was 115 volts when the actuating 
contacts were open. It dropped to 
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Counter 
coil 

2,300n 

Actuating 
contacts 

RI 

680n 
3 watts 
10% 

DI 

BY 100 

Not 
used°' 

6.3V 

A.C. 
mains 

Fig. 3. A simple counting circuit in which the energising supply is. 
obtained from the mains 

85 volts when they were closed. The 
counter coil energising current was, in 
consequence, 37mA. 

So far as components in the simple 
circuit of Fig. 3 are concerned, Dl and 
D2 were BY100's, as these happened 
to be on hand. However, any other 
silicon rectifiers rated at at least 

Actuating 
contacts 

R2 

27kn 
I watt 

0.5 amp and with a p.i.v. of 350 volts 
or more will be satisfactory. The mains 
transformer is an R.S. Components 
`Midget Mains 250V' item having the 
125-0-125 volt secondary already 
referred to, and a 6.3 volt 1.2 amp 
secondary. The 6.3 volt winding is 
unused. This transformer is available 

RI 

680n 
3 watts 

IN4002 

IN 4002 

Counter 
coil 

2.300n 

R, 

IO kn 

1/4 watt 

TR] 

MJE340 

D3 

BY 100 

DI 

BY 100 

+11 

D2 

from retailers of R.S. Components 
parts. 

The actuating contacts may consist 
of a switch or relay contacts capable of 
handling 40mA at around 175 volts 
peak. This requirement takes in 
virtually all microswitches, toggle 
switches and the like. It has to be 
borne in mind that the coil load 
switched by the contacts is inductive 
and that significant sparking may be 
evident when the contacts open, 
despite the fact that the unsmoothed 
supply voltage falls to zero at the end 
of each rectified half -cycle. The 
relatively high voltage precludes the 
use of small dry reed switches, which 
are rated typically at 100 volts or less, 
and some wafer and miniature rotary 
switches. The counter adds 1 to the 
number previously indicated each 
time the actuating contacts close and 
then open again. 

The circuit of Fig. 3 is reliable and 
its only disadvantage is that the 
voltage at the actuating contacts when 
these are open is relatively high. 
The circuit should not be used if there 
is any risk that the actuating contacts or 
their connections can be touched by 
people, as the danger of shock is 
then too high. 

LOW VOLTAGE CIRCUIT 
A circuit which causes the voltage 

at the actuating contacts to be 
considerably reduced is given in Fig. 4. 
The current flowing in the actuating 

Not 
used T 

o --w 
6-3V or 

! 
125-0-125V 

5OmA 

t 1 

BY IOO 

SI 

On -Off yF 
A.C. 

mains 

e c b 
Flash line 

MJE34O Heat sink 

Lead -outs surface 

R1 -R3 100/0 

Fig. 4. The addition of a transistor allows both the voltage and the current at the actuating contacts to be 
considerably reduced 
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contact circuit is also made smaller, 
being of the order of 3mA only. 

This reduction in voltage and current 
is achieved by the addition of a 
switching transistor between the 
actuating contacts and the counter coil. 
The transistor is a Motorola high 
voltage power device type MJE340, 
and its emitter and collector take the 
place of the actuating contacts of 
Fig 3. 

When, in Fig. 4, the actuating 
contacts are open, no bias current 
flows in the base of TR1. This base is 
held at the same potential as the 
emitter via R3, and the transistor is 
cut off. At the same time, a current of 
around 3mA flows through R2 to the 
two forward -biased silicon rectifiers, 
D4 and D5, causing a voltage of 1.2 
volts (as measured) to appear across 
them. When the actuating contacts are 
closed the lower end of R2 is connected 
to the base of the transistor, with the 
result that the base assumes a voltage 
of 0.65 volt (again as measured) with 
reference to chassis. This voltage also 
appears across D4 and D5, but is 
below that at which these diodes pass 
forward current. In consequence, all 
the current flowing through R2 is now 
fed to the base of the transistor. This 
turns hard on and energises the 
counter. When the actuating contacts 
are opened again the transistor once 
more becomes cut off, and the counter 
armature releases. 

With this circuit the voltage appear- 
ing across the actuating contacts, 
when these are open, is only 1.2 volt. 
The contacts are not, in this instance, 
at chassis potential but are slightly 
removed from it. If it is desirable to 
have one of the contacts at chassis 
potential, the chassis connection may 
be transferred from the lower supply 
rail to the negative end of D4. This 
will not affect circuit operation. 

Due to the small extra current 
drawn by R2 the voltage across the 
counter coil, when energised, is now 
80 volts, as read by a moving -coil 
meter. 

Diode D3 is connected across the 
counter coil to prevent the appearance 
of high reverse voltages when the 
transistor cuts off. These voltages 
could damage the transistor. The 
addition of a diode across a relay coil 
frequently causes the release time to be 
slightly extended, because the diode 
slows down the collapse of the 
magnetic field around the core. In the 
present case, however, the presence of 
the diode did not cause any noticeable 
reduction in the speed of operation of 
the counter. 

Transistor TR1 has a maximum 
collector -emitter voltage rating of 300 
volts and is used well within its limits 
here. It is a small component having a 
tnetal area on one surface which is, 
common with the collector and which 
is intended for coupling to a heat sink. The transistor can be secured to the 
sink with a single 6BA bolt and nut. 
The lead -outs are as indicated in the 
inset when the flash line (the line 

where the two halves of the plastic 
mould met) is positioned as shown. 
The flash line is not easy to see, but any 
doubts about transistor orientation 
can be dispelled by checking with an 
ohmmeter between the central collector 
lead -out and the two outside lead -outs. 
Continuity will be indicated (with the 
ohmmeter connected one way round) 
between collector and base lead -outs 
only. The MJE340 is available from 
Henry's Radio Ltd. 

If the supply to the circuit consisted 
of a smoothed direct voltage, the 
dissipation in TR1 could be almost 
negligibly low. This is because it 
would then either be in the condition 
where it is fully cut off or in the 
condition where it is turned hard on 
and has a very low voltage across it, 
with very quick transition from one 
condition to the other. But in the 
present circuit the supply consists of 
rectified half -cycles of voltage which 
fall to zero at the end of each half - 
cycle. This means that, when the 
actuating contacts are closed, the 
transistor will be cut off at the start of 
each half -cycle and will then gradually 
go into full conduction as the half - 
cycle voltage increases, reaching the 
full' conduction state at a half -cycle 
voltage level which depends on the hFE of the particular transistor 
employed. The same thing will happen, in reverse, near the end of each half - 
cycle. There is in consequence a small amount of dissipation at the end and start of each half -cycle which would not be evident with a smoothed d.c. supply. In the prototype, the measured voltage 
across TR1, when this was hard on, was only 0.3 volt and so the periods of 
extra dissipation must be short. The writer mounted the transistor on a 
small heat sink measuring 1) by in. 
only, and it ran quite cool. There is a 
very slight risk that the extra dissipa- 
tion resulting from the unsmoothed 
supply may be higher with transistors 
having a low hFE. If a transistor in the TRI position runs warm, this may be 
due to low hFE and the effect can be 
cleared by reducing the value of R2., 
Quite low values, down to around 
6k0, are permissable here. The heat 
sink, must not, of course, be touched 
to check its temperature when the 
mains supply is switched on as it 
might have a high voltage on it with 
respect to chassis. 

Diode D3, in Fig. 4, is shown as a 
BY100, since this type happened, as 
with D1 and D2, to be on hand. 
Any other silicon rectifier rated at 
around 0.5 volt and with a p.i.v. of 
200 volts or more may be used here. 
Great care must be taken to connect 
the diode into circuit with correct 
polarity as, otherwise, the mains 
transformer may be damaged. Diodes 
D4 and D5 are shown as 1N4002. Any 
other small silicon rectifiers would be 
equally suitable here. 

The circuit of Fig. 4 worked 
satisfactorily and was not, so far as 
could be judged subjectively, slower in 
operation than that of Fig. 3. 
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SHORT WAVE NEWS 
FOR DX LISTENERS 

By Frank A. Baldwin 

Times =GMT 

For some weeks past, a signal on a measured 4877 
(61.51 metres) has drawn the attention of the writer 
most evenings from around 2200, the transmission 
only being audible to any degree when conditions are 
favourable for Far East reception, only the carrier 
being apparent on other occasions. Now 4877 is an old 
charmer of Saigon and this is indeed the answer to the 
puzzle, Saigon has reactivated the frequency. The best 
time for listening to this one is around 2230 when the 
signal tends to peak if conditions are good for reception 
of this area here in the U.K. 

There are several pointers for good conditions on 
the 60 metre band, listen for R. Peking on 4800 
(62.50m) or Lanchow (listed but actual location un- 
certain) on 4865 (61.66m), R. Peking on 4905 (61.16m), 
all around 2100 or so. For superb conditions, which 
do not occur very often, listen for Penang on 4985 
(60.18m) or Singapore on 5010 (59.88m) around 2210. 
A word of warning about the latter channel however,. 
this is occupied by R. Garoua, Cameroon, until sign - 
off at 2200 and by HIMI R. Cristal, Dominican 
Republic on a 24 hour schedule, although the time is 
somewhat early for reception of this 1kW transmitter. 
However, there are always surprises in store on the 
short waves and HIMI has been logged around 2230 
when conditions for Latin America are good. A further 
pointer for the Far East would be Foochow (actual 
location uncertain) on 4975 (60.30m) but this one would 
be rather difficult in normal circumstances. 

CURRENT SCHEDULES 

AUSTRIA 
The Short Wave Service of Radio Austria broadcasts 

in English to Europe from 0830 to 0900 a "Report 
from Austria" on 6155 (48.74m), 15410 (19.46m), 
17850 (16.80m) and on 21720 (13.81m). From 1230 to 
1300 on 6155, 9770 (30.70m), 11860 (25.29m) and on 
17780 (16.87m). From 1830 to 1900 on 6155, 15200 
(19.73m), 15335 (19.56m) and on 17780. 

ETHIOPIA 
"Radio Voice of the Gospel - ETLF", Addis Ababa, 

programmes in English as follows - to East Africa 
from 0400 to 0425 on 7165 (41.87m); to West Africa 
from 0530 to 0610 on 11890 (25.23m); to Sri Lanka 
and India from 1255 to 1325 on 15320 (19.58m); to 
North India from 1330 to 1345 on 11945 (25.11m); to 
South India from 1330 to 1400 on 15400 (19.48m); to 
Ethiopia from 1655 to 1710 on 6065 (49.46m); to East 
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Africa from 1755 to 1810 on 9705 (30.91m); to South 
Africa from 1830 to 1910 on 7255 (41.35m) and to 
West Africa from 1930 to 2015 on 11810 (25.40m). 

BELGIUM 
The "International Service of the Belgian Radio", 

Brussels, does not radiate to Europe in English but 
does provide a service to the Americas from 2255 to 
2315 on 9655 (31.07m) and on 11920 (25.16m) and also 
from 0040 to 0100 on the same channels. 

BANGLADESH 
Radio Bangladesh, Dacca, at the time of writing, 

has a schedule in English for Europe as follows - 
from 1230 to 1300 on 15455 (19.41m) and on 17690 
(I6.95m), although measured by us on 17691.5 (16.95m); 
from 1845 to 1900 on 9495 (31.59m) and on 4890 
(61.34m) and from 2100 to 2200 on the two latter 
channels. 

JORDAN 
Jordan does not now have an external service but a 

relay of the home service programme in English is 
directed to Europe from 1100 to 1230 on 7155 (41.92m) 
and from 1600 to 1730 on 9560 (31.38m) the latter 
transmission being best received here in the U.K. 

LEBANON 
The Overseas Service from Radio Beirut is directed 

to Europe and Africa in English, Arabic and French 
from 1830 to 2030 on 11840 (25.33m). 

AFGHANISTAN 
Radio Afghanistan broadcasts to Europe in English 

from 1800 to 1830 on 9575 (31.33m) but the channel is 
occupied during this period by a jamming transmitter 
rendering the broadcast inaudible! Kabul can be heard 
in Pushtu and Dari from 1200 to 1300 on 15195 
(19.74m) and on 21695 (13.82m). 

BRAZIL 
"Radio Nacional de Brasilia" radiates a programme 

in English from 2300 on 9665 (31.03m), 11720 (25.59m) 
and on 15445 (19.42m). 

AROUND THE DIAL 

CHINA 
The P.L.A. (People's Liberation Army) Fukien 

Front station may be heard around 2030 (when 
logged by us) on 6400 (46.87m). Most of the programme 
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content is of talks in Standard Chinese, which is a 
pity, for the writer finds their music rather appealing. 
However, for those who are interested in logging this 
station, sign -on is at 2010 and thence through to 
2300 on 2430 (123.45m), 2600 (115.38m) 2800 (107.14m) 
all unlikely to be heard here in the U.K. and, more 
likely, 3200 (93.75m), 3400 (88.23m), 3535 (84.86m), 
3900 (76.92m), 4380 (68.49m) and on 6400. 

At 2300, according to the schedule, Fukien relays the 
Taiwan Service in Standard Chinese until 2330 on 
3200, 3400, 3900, 4380, 4840, 5170, 5240, 5900 and 
on 6400. However, the 4840 (61.98m) transmission has 
been logged here as early as 2150, that on 3900 at 1923! 

Chinese regional transmitters may also be heard, 
recent loggings have included Lanchow at 2150 on 
4865 (61.66m); Foochow at 2216 on 4975 (60.30m) 
and even Nanning with YL in Chinese under Singapore 
on 5010 (59.88m) at 2303. The locations of the Chinese 
regional stations are shown here as listed but the 
actual locations are uncertain. 

Lhasa can be heard on 9395 (31.93m) from 1600 at 
which time we heard them carrying the External 
Service of R. Peking in Hindi. 

BRAZIL 
There are several Brazilian stations operating on the 

15MHz band, some logged recently have been - 
ZYK33 R. Journal de Commercio, Recife, at 2050 

on 15145 (19.80m) 10kW schedule from 1900 to 0100. 
ZYB9 R. Dif. de Sao Paulo, at 2032 on 15155 

(19.79m) 10kW, schedule from 1500 to 0300. 
PRK9 R. Inconfidencia, Belo Horizonte, at 2026 on 

15190 (19.74m) 5kW schedule 0900 to 0300. 

ZAIRE 
Kinshasha operates throughout a 24 -hour 

apd may be heard on 15245 (19.67m), being logged 
at 1818 when radiating a programme of typical African 
chants accompanied by drums and local musical 
instruments. 

U.S.A. 
WINB (World Inter -National Broadcasters) Red 

Lion, Pennsylvania, is to be heard on 15185 (19.75m) 
where, according to schedule, they operate in English 
to Europe, from 1745 to 2245. The programmes are of 
evangelical content, one such being logged here at 
2046 after station identification. 

SWITZERLAND - 
Berne may be logged on 9535 (31.46m) with a pro- 

gramme in English during the evenings, we heard them 
at 2120 and were informed about the Swiss economic 
scene. 

AUSTRALIA 
We pommies usually hear Australia in the early 

mornings or mid -afternoons but the musical box 
rendition of "Waltzing Matilda", together with the 
sounds of side-splitting laughter, can be aurally 
apparent in the evenings if conditions permit. Try 
9535 (31.46m) at 2126, but note from the above para- 
graph that your ears may Berne (oh dear). 

AUSTRIA 
Vienna can be heard in English around 1830, we 

logged them at 1835 during a discussion about local 
natural history on 15335 (19.56m). According to later 
announcements, Vienna was also on the parallel 
channels of 15200 (19.73m) and 6155 (48.74m). 
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YUGOSLAVIA 
Belgrade radiates a programme in English from 

1830 to 1900. We logged them at 1830 with the news 
after station identification, listen on 6100 (49.18m). 

NETHERLANDS 
Radio Nederland is to be heard, with a newscast in 

English, at 1830 on 6085 (49.30m); we also located 
them soon after on 6020 (49.83m). 

ALBANIA 
Tirana, with comment on world affairs in English 

from the Albanian point of view, can be heard at 1830 
on 7065 (42.46m). 

NIGERIA 
Lagos operates on 15185 (according to the schedule) 

but recently, when featuring the news in English at 
0700 after station identification, they were actually 
on a measured 15182 (19.76m). 

CANADA 
Tune to 17820 (16.83m) at 1230 for Radio Canada 

in English, programmes from Sackville are always 
worth hearing. 

ISRAEL 
Jerusalem can be tuned in on 9625 (31.16m) at 

2000, news in English, identification at 2014 then 
comment on world affairs; on 11700 (25.64m) at 
2042 with news in English after identification and on 
15105 (19.86m) at 2000 with identification, time -check 
and news in English. 

FINLAND 
OIX2 Pori on 9550 (31.41m) may be heard at 2030 

with news of Finnish internal affairs in English. 

SPAIN 
R. Nacional, Madrid, on 7105 (42.22m) at 1955 

with the music and songs of Andulasia, announcements 
in Spanish. 

GHANA 
Tema may be heard from 1500 in English on 21545 

(13.92m), logged by us when they were radiating a 
programme about local sport and training facilities. 

PAKISTAN 
Karachi can be heard on 9460 (31.71 m), we logged 

them at 1610 when an internal affairs commentary in 
English was featured. Sign -off is at 1620. 

Radio Pakistan, for 60 metre band devotees, can , 
also be heard on 4877 (measured) but listed on 4875 
(61.53m) at 1804, when we logged station identification, 
the news in English and sign -off at 1809. 

BANGLADESH 
Dacca on 4890 (61.34m) at 2130 with a programme 

of local music and songs, identification is in English 
at 2137. 

GAMBIA 
Banjul (formerly Bathurst) is to be heard on 4820 

(62.24m) around 2130. We logged them at 2128, 
listening to the talking drum and identification in 
English at 2129. 
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A Christmas Drama! 

TOTAL HARMONIC 
DISTORTION 
by D.P.S.T. Toggle, A/C, D/C, Bar 

A SWITCHED ON STORY- 
Based on a well known carbon film 

REG VOLTAGE LOOKED ACROSS AT HIS WIFE ZENER AND 
wondered if there was any chance left for him to 

transformer. Their shelf life was so full of high tension 
these days and neither had the capacity any more to 
maintain a bistable state. 

Suddenly there was a centre tap on the window and 
when Reg looked out he saw a longtailed pair of eyes 
belonging to Ivor Gauss, his wife's ex -lover. In Gauss' 
hand was an electron gun and as Reg watched he 
inserted a cartridge, took Shure aim and pulled the 
trigger. The single shot reverberated and Reg dropped 
rapidly to the deck, his life cut dead short at its most 
positive peak. 

Ivor leaped in just as Zener grabbed the phono to 
DIL the binary code and call the fuzz. He quickly took 
hold of her and taped her loudspeaker to avoid any 
audio breakthrough and having established a low -noise 
state he stopped to ponder. He had to rectify the 
situation in some way and smooth things over; he was 
afraid that the DIN would have upset the next-door 
neighbour L.C. Bridge and lead to interference. 

He listened - no noise, not even hums or rumbles - all 
was well. Walking to the nearby cabinet he removed a 
bottle, filled the mixer and oscillated it vigorously as 
I.F. his life depended on it. He poured out the potential 
juice through a filter, added a small current and drank 
Watt he could in the timebase available. He then 
decided to visit his transistor and brother across the 
channel while allowing things a while to Coulomb off 
and so executed a quick thermal runaway. 

Zener by this time had broken the tape and although 
very shocked knew she had to contact her friend Meg 
Ohm and tell her all that had happened. Ivor she 
realised was terribly unstable and had to be caught and 
defluxed before he caused any more Gunn effects. 
She picked up the phono and DiLed Meg; she heard 
the decibel ringing but it seemed a decade before it was 
answered and she could discharge her load to Meg, 
who immediately said "I.C." and being very logical 
insisted on calling the fuzz on the 625 line. 

Feeling all wirewound up Zener eased her tension by 
having a smoke of pot but nanoseconds later the Law 
arrived at the Voltage threshold to collector. Meg was 
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with them and they all shifted into the force- vehicle 
which was a fast four pole motor; with the driver using 
full choke they sped away down the bypass to try and 
short circuit the kiloVolt Ivor. While driving along 
Detector Schmitt asked Zener to Verofy all the facts 
and to be as unbiased as possible so he could relay the 
data to other units and switch the entire force output 
on to the problem. 

Reports quickly avalanched in as to Ivor Gauss' 
position - he had been detected near a gate into a field 
effect by the AFC shore and it was not long before the 
motor reached the spot and they could all see Ivor 
running away very fast. Despite a loose bootstrap he 
ran on until he reached a unijunction where he was 
momentarily quiescent before dashing off down a low 
resistance path that LED to the Darlington Pair. 

When he got to the end he stopped and just stood, 
caught in the modulated light beam of the motor's 
lamps. The atmospherics were electrolytic and pulses 
quickened as Detector Schmitt ordered him to drop his 
electron gun and have the sensitivity to respond to 
higher power levels but instead Gauss just made 
bipolar digital signals and gave a sawtoothy grin. He 
had obviously realised that push or pull he had no 
means of escape and as they watched him it was 
suddenly very apparent that he was going to commit 
sinusoid; before anyone could be galvanised into action 
he had given a half wave and emitting an over - 
modulated screech come howl jumped straight off 
Darlington Pair into the waves of the AFC. 

The effect of all this high frequency drama on Zener 
was that she broke down but Schmitt quickly took 
control and assured her that the reaction was quite 
normal and that all had worked out for the best. This 
brought her down to earth before long and Schmitt 
asked if she and Meg would Dyne with him at the 
`Auxiliary In' the next day so they could engage in 
some crosstalk about other things less harmful to the 
memory systems. The reply was positive and that very 
day a firm friendship was fused that was to produce a 
phase change in all their lives by degrees and Zener 
could see that despite the recent flux in events she 
would somehow solder on regardless. 
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New Products 
STANDARD BACK WIRING AID 

Vero Electronics Limited have now introduced a standard Back Wiring 
Aid for use with single and double sided .1" pitch mini wrap Edge Con- 
nectors up to the maximum length which can be fitted into a Vero Card 
Frame. The Vero Back Wiring Aids have been designed to speed the back 
wiring of printed circuit Card Frames and reduce the number of faults 
which occur. The wiring panels more readily identify each connector 
termination and thus simplify both the initial wiring operation and the 
subsequent inspection procedure. They are also extremely useful when any 
servicing is necessary. The standard Back Wiring Aids are printed with a 
red and white checkerboard pattern for contact identification but in 
production applications they can also be printed with individual connector 
and terminal identification. 

LONG LIFE CASSETTE CLEANER 
By using a BASF cleaning cassette for just a couple of seconds each 
week, you will be able to keep the tape contact parts of your cassette 
machine clear of deposits for up to 12 years without buying another 
cleaner. 

Each cassette holds over 180 feet of chrome oxide (not to be con- 
fused with chromium dioxide tape which is chemically a different 
substance altogether) tape which gives approximately 600, two -second 
bursts of cleaning. BASF technicians consider two seconds to be ample 
time to clean away normal deposits. To get the best results at each 
cleaning session an unused length of tape should be used. 

Failure to clean tape heads, capstans and other parts in contact 
with tape is considered to be the most common single cause of poor 
tape performance and damage. Deposits on the magnetic heads, for 
example, reduce head -to-tape contact which in turn can cause loss of 
high frequencies, and drop -outs. Deposits also mis -shape capstans 
which can lead to poor transportation of and possible damage to the 
tape. 

The recommended retail price of the cleaning cassette is £1.62 
excluding VAT. BASF United Kingdom Ltd., 197 Knightsbridge, 
London SW7 iSA. 

CR 
Reinigungsband 

Cleaning Tape 

gemwgt ee.schmetzte 
«öo*e 

we.o:gen Seeenden 

Cleans dory 
magnetic teach 
nn ter, second, 

Nettoie tee let.. 
Bande de nettoyage . cmeseee 

en ee.epe» secondes 

II 06 I 
MULTI -RANGE INSTRUMENT 
CONTROL KNOBS 

Announcing the Sole Agency appointment of A. F. 
Bulgin & Co., Ltd., for the Swiss manufactured range of 
`RITEL' Collet fixing Control Knobs to be known as 
`BULGIN MULTI -RANGE'. 

These Control Knobs cover four basic styles of which 
there is five sizes in each style, all conforming to 
accepted standards of modern `matched family design' 
and manufactured to the highest specifications in order 
to meet Bulgin quality standards. 

This range will further extend the coverage of sizes 
and styles already available from the existing Bulgin 
catalogue and will no doubt prove of great interest to 
the engineer responsible for matched front of panel 
controls. Further details from: A. F. Bulgin & Co. Ltd., 
Bye -Pass Road, Barking, Essex. 
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The WYVE N 

Part 1 By John R. Green B.Sc., G3WVR 

This is the first of a 3 -part series 
which describes the construction and 
operation of a fully solid state stereo 
amplifier. A comprehensive circuit 
design is employed, with emphasis on 

the use of low-cost transistors 

Corer feature 
AMMAAA 
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30 wall Stereo Amplifier 
THIS SHORT SERIES OF ARTICLES DESCRIBES A STRAIGHT - 
forward and conventional solid state stereo 

amplifier design which delivers 15 watts r.m.s. per 
channel into a 3f2 load. The name `Wyvern' is chosen, 
as with a transmitter design previously described,' 
since its first, third and fifth letters coincide with the 
author's call -sign. 

The performance of the amplifier over the four years 
since the first version was built has shown it to be a 

I. John R. Green, B.Sc., 'The "Wyvern" 160 Metre Solid State Trans- mitter', Radio & Electronics Constructor, November, December 1972, January 1973. 

Ì 

Left 
input 

Right 
input 

Volume Tone 

reliable design, versatile in application, and capable of 
an excellent and repeatable performance which is 
indistinguishable by ear from expensive manufactured 
designs claiming low distortion figures. 

The modular construction and simple chassis work 
make the amplifier an ideal project for the hi-fi 
enthusiast. 

A detailed theoretical section on the design of the 
power amplifier stage is also incorporated in the series. 

The block diagram for the complete amplifier system 
is illustrated in Fig. 1. 

Each channel incorporates Mullard designed circuits 
for magnetic cartridge equalisation and active tone 

Balance 

ommom 

R.I.A.A. law 
magnetic 
cartridge 
equaliser 

1 

+18 to 2OV 

regulated 

R.I.A.A. law 
magnetic 

cartridge 
equaliser 

+18 to 2OV 

regulated 

RVIL 

RVIR 

RV3L 

Active tone 

control circuit 

+18 to 2OV 
RV2L regulated 

RV3R 

Active tone 

control circuit 

+18 to 2OV 
RV2R regulated 

RV4 L 

RV4R 

Power 

amplifier 

+35V 
unregulated 

Power 

amplifier 

+ 35V 
unregulated 

+35V Regulator Mains +18 to 2OV ---. 
unit 

35V 
P.S.U. 

L 

1 

J 

Fig. 1. Block diagram for the complete stereo amplifier 
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C 

C 
1 

C4 
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Lead -outs 

To active 
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board 
RVI 

L and R 

2 -gang 
volume 
control 

Fig. 2. Circuit of the R.I.A.A, law magnetic cartridge equaliser. Two of these are required and the outputs connect to the two sections of the 2 -gang volume control RV1, This circuit is based on a Mu/lard design 

Resistors 
(All fixed values watt 10%) 

R1 2 -off 56162 
R2 2 -off 220162 
R3 2 -off 68052 
R4 2 -off 220k12 
R5 2 -off 220kû 
R6 2 -off 10kû 
R7 2 -off 150kû 
R8 2 -off 82052 
R9 2 -off 18kû 
R10 2 -off 1kû 
R11 2 -off 4.7162 
R12 2 -off 4.7kû 
R13 2 -off 39kû 
R14 2 -off 5.6kû 
R15 2 -off 180k9 
R16 2 -off 33kû 
R17 2 -off 3.9kû 
R18 2 -off WI 
R19 2 -off 330û 
RV1 1 -off 10k12 potentiometer, log, 2 -gang 
RV2 1 -off 100kû potentiometer, linear, 

2 -gang 
RV3 1 -off 100kû potentiometer, linear, 

2 -gang 
RV4 2 -off 10kû potentiometer, log, panel - 

mounting pre-set (or 1 -off 2 -gang 
log/antilog - see text) 

CON! PONENTS 

Capacitors 
Cl 
C2 
C3 
C4 
C5 
C6 
C7 
C8 

C9 

C10 
C11 
C12 
C13 
C14 

2 -off 12µF electrolytic, 25 V.Wkg. 
2 -off 50µF electrolytic, 25 V.Wkg. 
2 -off 0.0068µF plastic foil 
2 -off 0.022µF plastic foil 
2 -off 400µF electrolytic, 6 V.Wkg. 
2 -off 25µF electrolytic, 25 V.Wkg. 
2 -off 25µF electrolytic, 25 V.Wkg. 
2 -off 2,200pF plastic foil or silvered 
mica 
2 -off 2,200pF plastic foil or silvered 
mica 
2 -off 8µF electrolytic, 25V.Wkg. 
2 -off 0.047µF plastic foil 
2 -off 50µF electrolytic, 25 V.Wkg. 
2 -off 50µF electrolytic, 6 V.Wkg. 
2 -off 25µF electrolytic, 25 V.Wkg. 

Semiconductors 
TRI 2 -off BC109 
TR2 2 -off BC108 
TR3 2 -off BC108 

Miscellaneous 
Perforated board (see text) 
Perforated board pins (see text) 
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controls, and the author's design for fhe power amplifier 
stage.2 

An 18 volt regulated supply is incorporated for running the pre -amplifier stages, whereas the power amplifier stages are run from an unstabilized 30-35 volt supply. 

PICK-UP EQUALISER CIRCUIT 

The amplifier was intended to be used solely with a magnetic cartridge and for this purpose the R.I.A.A. law equaliser shown in Fig. 2 is used. (As is explained shortly, this may be easily modified for a ceramic or crystal cartridge.) 
Since the magnetic cartridge works on the principle of 

electro-magnetic induction, its output rises . with 
frequency. This may be deduced from the formula V=L 4, where V is the induced e.m.f.; L is the coil inductance and g is the rate of change of current in the coil, which in turn is related to the frequency of the recorded signal exciting the stylus. 

A suitable device for converting the output response of the magnetic cartridge to a flat response would appear to be an equaliser whose frequency response 
falls off at the same rate as the cartridge response rise. But this is not the only consideration involved, since the actual disc recording incorporates bass cut (below 1kHz) and treble lift (above 1kHz) in order to maintain a sensible dynamic range, to give a good signal-to-noise ratio (by treble boost) and to prevent the necessity of increased groove separation which full amplitude, 
unattenuated, bass frequencies would require. The increased groove separation would cause a consequent reduction in the length of the recording. 

In addition to compensating for 'the cartridge 
characteristic and the recording characteristic, the equaliser must also provide sufficient gain to amplify the pick-up signal to a level suitable for driving the power amplifier. (The tone control circuits following the equaliser offer approximately unity gain when in the `flat' response condition.) The equaliser must also incorporate a low noise first stage so as to yield a good 
signal-to-noise ratio. 

The circuit shown in Fig. 2 satisfies these require- ments. The first stage uses a low noise transistor type 
BC109 running at very low current to give a low noise 
performance, whilst TR2 provides further gain. The 
overall gain and response are controlled by negative 
feedback via R7, C4, R6 and C3. 

For use with a ceramic or crystal pick-up the network R7, C4, R6, C3 is replaced by a series combination of a 10µF 20 V.Wkg. electrolytic capacitor and a 4.7kû 
resistor. The positive terminal of the 10µF capacitor 
connects to the collector of TR2 and the free end of the 4.7kû resistor connects to the emitter of TR1. Also, RI is removed and a potential divider given by a 1.8 Mû and a 220kû resistor in series fitted instead. The 220kû 
resistor is wirèd in the position occupied in Fig. 2, by R1, and the 1.8Mû resistor is in series with the upperr end of the 220kû resistor and the non -earthy output from the 
pick-up. This potential divider reduces the higher output given by a ceramic or crystal pick-up to a level suitable 
for application to the equaliser, although this level may vary somewhat depending on the output of the cartridge 

2. The circuits given in Figs. 2 and 5 are based on designs appearing in `Transistor Audio and Radio Circuits', Second Edition, published by Mullard Limited. The curves of Figs. 3 and 6 are also taken from this source. These diagrams and the relevant circuit information are reproduced by kind permission of Mullard Limited. 
DECEMBER 1973. 
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Fig. 3. Response of the equaliser circuit for 
magnetic cartridge input. (Courtesy Mullard 

Limited.) 

used. 
The response of the equaliser, using the components for magnetic cartridge equalisation, is shown in Fig. 3. 
The layout of the R.I.A.A. equalisers on a plain 

perforated panel is illustrated in Fig. 4. This diagram 
shows the board from the component side, the wiring 
under the panel being illustrated in dashed line. The 
equaliser boards may also be seen in the accompanying 
photographs, in which they are the two units n,earer the 
rear and further away from the 2 -gang potentiometers. (In the photographs each equaliser board has a resistor 
and capacitor in addition to the components shown in 
Fig. 4. These were fitted temporarily to provide an 
extra input to the following tone control stage at the 
time when the photographs were taken. They are not 
necessary for normal operation of the amplifier and 
need not be included by the constructor.) 

The perforated board employed by the author is the 
R.S. Components Matrix Board type 186, which is 
available in pieces measuring 104 by 65 mm. (4.1 by 
2.6 in.) and has a hole spacing of 0.1 in. This board is 
available from suppliers of R. S. Components parts. 
Five of the R.S. Components boards are required for 

The inside of the amplifier as viewed from the 
rear. The five perforated boards are mounted on a 

panel above the power amplifier stages 

295 

www.americanradiohistory.com



2s 

Mounting hole, 

(6BA clear) C2 

Input from 
input sockets 

TR2 c 

be 
cb TRI 

P 

4 .R..S. 
II 

- I 

\, I 

C 

i 

N RIO 

7 
1 

7 

33/4* 

+18 to 20V 

/Mounting hole 

(6BA clear) 

T- 

Output 
to RV1 

(L and R) 
If 

>Chassis 

Fig. 4. Layout and wiring of components for the equaliser on perforated board. This is viewed from the 
component side and is reproduced full size. 

the complete amplifier. Alternatively, standard plain 
Veroboard with a hole matrix of 0.15 in. can be em- 
ployed. Input and output connections for the 0.1 in. 
board may be provided by R. S. Components terminal 
pins type DS. If 0.15 in. Veroboard is used, standard 
Vero pins may be employed. 

As an aid to assembly, Fig. 4 is reproduced full-sized, 
and may be traced, if desired. However, precise 
component positioning is not critical and slight 
variations in lead -out placing dictated by such things as 
component dimensions are permissable. RV1, the 
dual -gang 10k12 log volume control shown in Fig. 2, 
is fitted and wired in later, after chassis construction 
has been completed. 

Input from is 

volume control 

CI I 

RV3 

L and R 

Bass 
control I 

R13 

R14 

ACTIVE TONE CONTROL 

The active tone control circuit is shown in Fig. 5, 

and the response graph at various tone control settings 
in Fig. 6. 

The circuit of Fig. 5 operates with a frequency 
dependent feedback network between the collector and 
base of the transistor. The tone characteristics of Fig. 6 
show the range of control, which extends from -22 to 
+19.5dB at 30Hz, and from -19 to +19.5dB at 
20kHz. (These linear boost and cut 
equal to a multiplication and division by about 10 at 
30Hz and 20kHz.) 

CIO 

d+ 

R19 

15 

C9 

RV2 

L and R 
1 

Treble I 

control 

16 

Riß 

TR3 

BC es 

Output to 
balance 
controls 

RV4 

L and R 

Tone controls are linear 2 -gang 

Fig. 5. The active tone control circuit, also based on a Mullard design. Two are required 
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Fig. 6. Curves showing active 
tone control response. Curve 
1 shows maximum bass 
boost, maximum treble cut; 
curve 2 shows linear fre- 
quency response (controls 
flat); curve 3 shows maximum 
bass cut, maximum treble 
cut; curve 4 shows maximum 
bass boost, maximum treble 
cut; curve 5 shows maximum 
bass cut, maximum treble 
boost. (Courtesy Mullard 

Limited.) 
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The flat frequency response is obtained when the 
variable resistors are in the physically central position. 
The voltage gain then given is 0.91. 

The potentiometers used for the tone control RV2 
and RV3, are of the ganged type, and are both 100kû 
linear. The arrows alongside the tracks correspond to 
clockwise rotation for maximum bass and maximum 
treble. When they are wired in later, after the appro- 
priate chassis construction has been completed, RI 1 is 
connected to the track end of RV3 at which the slider 
rests after complete clockwise rotation of the spindle. 
Ç8 connects to the corresponding track end of RV2. 

The outputs of the two active tone controls pass to 
two separate panel -mounting pre-set potentiometers, 
RV4, each having a value of 10kû log. These appear in 
Fig. 12, to be published next month, and they are 
mounted on the front panel. Alternatively, a single 
ganged log/antilog 10161 potentiometer could be used, 
this being connected as shown in Fig. 7, where the 

Output of tone 
control L 

,1 

// i 
/ 

2 -gang IOkn 

Log/anti-log 
/ I 

/ I 

!'1 I 

I 

Log 
/ / 

/ 

Anti -log 

To power 
Ilk amplifier 

L 

To power 
amplifier 

R 

Output of tone I 
control R 

Fig. 7. A single 2 -gang log/antilog potentiometer 
may be used as a balance control, whereupon it is 
connected in the manner shown here. Signal 
wire screening is omitted for simplicity 
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A closer view of the perforated boards. The two 
similar boards closer to the two -gang potentio- 
meters at the front are the active tone control 
boards, with the supply voltage regulator board 
alongside. The two boards nearer the rear are the 

R.I.A.A. equalisers 
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Fig. 8. Component side of the active tone control board. This is also reproduced full size 
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Fig. 9. If desired, both the equaliser and the active tone controls may be assembled on a single printed 
circuit board. A suitable board layout is shown here. This is viewed from the component side 
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A side view illustrating the manner in which the 
perforated boards are mounted above the power 

amplifier stages 

arrows at the potentiometer sections indicate clockwise 
spindle rotation. 

The perforated board layout for the active tone 
control circuit is shown in Fig. 8. The same remarks as 
for the equaliser assembly apply here with respect to 
board material and the fitting of components. The board 
is reproduced full size, and the view is from the com- 
ponent side. In the photographs, the tone control 
boards are immediately forward of the two equaliser 
boards. 

For those who would prefer to use a printed circuit 
layout, a suitable board, viewed from the component 
side, is shown in Fig. 9. This incorporates both the 
R.I.A.A. equaliser and the. active tone control circuit 
for one channel on the one board. Two of these may 
be accommodated easily enough on the pre -amplifier 
plate (to be described in more detail later). If these 
boards are used, an alternative position is required for 
the power supply regulator unit components which, in 
the photograph, appear on a board alongside the two tone control boards: The question of repositioning the 
regulator unit is left to the constructor and is not dealt 
with in the present articles. 

R19 and C14 do not appear on the board of Fig. 9 
and these two components are fitted externally. Also, 
R10 and C7 of Fig. 2 are omitted. 

The board of Fig. 9 is shown smaller than full-size. 
However, the copper layout is quite simple and should 
not be difficult to reproduce. This printed gircuit layout 
has been used successfully by the author in another 
piece of his equipment. 

NEXT MONTH 

In part 2 of this series, to be published next month, 
details will be given of the voltage regulator unit which 
supplies the pre -amplifier boards. This unit is assembled 
on a fifth perforated board which can be,identified, in 
the accompanying photographs of the interior, by the 
fact that it incorporates a transistor fitted with a 
TO5 heat sink. 

The five perforated board assemblies are mounted on 
a flat aluminium sheet, referred to as the pre -amplifier 
plate, which is positioned above the power amplifier 
section. The mounting is achieved by nuts, bolts and 
spacers and is clearly illustrated in one of the accom- 
panying photographs. 

After dealing with the voltage regulator unit, Part 2 
will carry on to the power amplifier section. 

(To be continued) 

SA TIN 
FINISH FOR 
CONTROL 
PANELS 

by James Kerrick 
How to obtain a professional finish 

with home -built equipment 

AN EXCELLENT SATIN FINISH CAN BE APPLIED TO 
aluminium control panels without the use of 

etching chemicals and at little cost. The process involves 
the smoothing of the panel by fine grade carborundum 
paper of the 'Wet or Dry' type. It is, however, only 
suitable for flat panels of reasonable size. 

Wood 

Piece of -wood wrapped with 
carborundum paper 

Panel 

Water 

The satin finish is obtained in the manner 
shown here 

PANEL PREPARATION 

The panel must be absolutely flat, with all the holes 
punched or drilled and all burrs removed. Any holes 
made subsequently will,inevitably cause damage to the 
surface. A piece of wood larger than the panel has two 
tacks in it to hold the panel firmly. The tacks are 
positioned so that they bear against opposite edges of 
two of the panel holes, as shown in the accompanying 
diagram. Their heads must not protrude above the 
surface of the panel. The diagram gives an indication of 
the manner in which the process operates. 

A piece of 300 grade 'Wet or Dry' paper is wrapped 
around a piece of wood and rubbed down the panel in a 
direction parallel to its longer side. The movement 
must always be in the same direction and is continued 
until the panel has the same textured finish all over. The 
paper is kept lubricated and free of aluminium particles 
by the continual immersion in water. If required a final 
finishing may be given with 400 grade paper. 
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TIDE 'DUALINE' 

I.W.-V.H.F. PORTABLE 
By Sir Douglas Hall, K.C.M.G., M.A. (Oxon) 

PART 2 

N THIS CONCLUDING ARTICLE WE 
continue the constructional details 

published last month in Part 1. The 
diagrams preceding Fig. 4 were 
published with Part 1, and it is 
necessary to turn to the previous issue 
when these diagrams are referred to 
here. 

TAGBOARD 

Take up the 18 way tagboard. This 
is an R.S. Components `Standard' 
tagboard, available from R.S. Com- 
ponents stockists. Cut five pairs 
of tags away, from this board. 
This will clearly leave a 13 way tag - 
board! Remove one tag by drilling it 
out and fit a 1 in. 4BA countersunk 
bolt in the hole, as shown in Fig. 2, 
'with the end of the bolt pointing 
towards the reader. Screw the tagboard 
to the main panel, using two 4BA nuts 

Another view of the receiver 
300 

This concluding article completes the construc- 
tional information for this receiver and also gives 

details for setting up 

as spacers to keep the underside of the 
board just clear of the panel. Fit SI, S2 
and VR2. Make a U -bracket for 
securing the PP3 battery, and screw 
this to the main panel in the position 
shown in Fig. 2. Next, make the aerial 
swivel bracket and aerial hook bracket, 
as shown in Figs 3(d) and (e). The 
material can be aluminium of around 
18 s.w.g., but the exact thickness is not 
important provided the hook is strong 
enough to enable the telescopic aerial 
to be employed as a carrying handle. 
Drill a 4BA clear hole through the 
outside section of the aerial near its 
base and fit the aerial to the swivel 
bracket using a 4BA bolt as shown in 
Fig. 3(d). Mount the swivel bracket to 
the top panel of the chassis with a 
4BA screw. There is a spring washer 
between the bracket and the panel, and 
a solder tag, a plain washer and two 
lock nuts on the screw under the panel. 
This allows the bracket to be rotated. 
Fit the aerial hook bracket also. The 
relative positions are shown in Fig. 2. 

Mount small components and wire 
up as shown in Fig. 4. There are many 
connections to the tag which carries 
the negative supply rail and it will be 
found convenient to solder a in. 
length of tinned copper wire to this tag 
and to solder the various leads to this. 
The end of each lead should be turned 
into a small loop 'before being passed 
over the # in. wire. T1 should be glued 
into position with its tags pointing 
upwards. T2 is fitted by bending over 
the feet of its clamp and soldering 4BA 
tags to them. To facilitate connections 
to this transformer, it is helpful to fit 
a small 5 -way tagstrip to the top of its 
clamp, connecting its five leads to the 
tags. A section is cut from an R.S, 
Components `Miniature' 6 -way tag - 
board (Home Radio Cat. No. BTS13) 
and it will be found that two of the 

holes in this board will fit exactly the 
two lugs on the top of the transformer 
clamp. The scheme is shown in Fig. 5. 
For reasons of clarity, the 5 -way tag - 
strip is not shown in Fig. 4. All wiring 
should be short and direct, particularly 
in the r.f. circuits. The connection 
between the emitter of TR3 and the 
collector of TR4 to S2 should be of a 
temporary nature only at this stage, 
as also should the connections to T2 
primary. 

Note that the lead in Fig. 4 which is 
shown as passing to the aerial connects 
to the solder tag under the nuts which 
secure the telescopic aerial swivel 
bracket. When all other wiring has 
been completed, the speaker is fitted, 
over a piece of speaker fabric, and is 
connected into circuit. 

The v.h.f. coil, L4, comes next. Take 
a piece of Fablon or Contact measur- 
ing 2i by 4 in., and using the same 
method as for the previous sleeve, 
make a sleeve 21- in. long which is a 
loose enough fit on the 11 in. ferrite 
rod to enable the latter to slide easily 
inside, but without wobbling. A 2 -turn 
coil of 28 s.w.g. enamelled wire is 
wound and fixed in place with tape, as 
shown in Fig. 3(a). A piece of 1- in. 
wooden dowelling in. long, and 
covered with a turn or two of Sellotape 
to make a good fit, is fitted to the end 
of the sleeve. The sleeve and dowelling 
are then drilled to take a 4BA bolt. 
This hole is drilled such that, when the 
coil assembly is mounted, the coil lead - 
outs project to the right, as in Fig. 3(a). 

The coil assembly is fitted over the 
1 in. bolt on the 13 -way tagboard, the 
open end of the sleeve being towards 
the spindle of VC1. Two 4BA nuts are 
fitted on either side of the coil assembly 
to hold this firmly. The rear projection. 
of the spindle of VC1, which is already 
threaded 4BA. has a large plain washer 
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CI7 

R12 

4BA bolt 
holding 
L4 

TR 

sl 

PP3 

- 
PP3 

i 

VR2 
10 

+ 800 

Ferrite rod 

-800 

and a 4BA nut fitted to it, so as to 
make a small `pulley' of which the 
centre is the 4BA nut already fitted by the makers. A length of nylon cord is 
trapped under the extra washer and nut fitted by the constructor, and a turn or two of this is taken round the 
`pulley'. The other end of the cord is 
passed through a grommet which is 
fitted over the end of the If in. ferrite 
rod. See Figs. 3(b) and (c). The 
grommet should be a tight fit on the 
rod. The length of the cord is adjusted, at the grommet, such that the vanes of VCI are fully enmeshed when the rod 
is fully inserted into the coil. When 
VC1 is turned anti -clockwise the rod 
should be withdrawn smoothly from 
the coil. Gravity is helped, when VC1 
is turned clockwise, by a rubber band 
passed over the grommet at the top of the rod and the bottom end of the 
coil sleeve. The top lead of the 2 -turn 
coil is connected to the centre tag on Si marked 'Y' in Fig. 4, and the 
bottom lead to the tag marked 'X' on the 13 way tagboard. 
DECEMBER 1973 

Fig. 4. Main wiring diagram for the receiver 

SETTING UP 

The receiver may now be set up -a 
simple business. Set VR1 slider at the 
disconnected end of its track. Set VR3 
slider to the end of its track which 
connects to the positive lead -out of 
C16, and adjust VC2 so that about 
} in. of its screw is projecting. Dis- 
connect the lead from the emitter of 
TR3 and the collector of TR4 to S2, 
and insert a current -reading meter 
switched initially to a high current 

5 -way 
tagstrip 

Lugs on 
transformer 

clamp 

Fig. 5. A 5 -way tagstrip is fitted to the output trans- 
former 

range. Switch on and, if the meter 
indication shows that it is safe to do so, 
select a range which allows a clear reading of 8mA. Adjust VR3 to give such a. reading. (The high current range is selected at first to protect the meter in case a wiring error causes 
excessive current to flow.) Rejoin the 
disconnected lead. Some extra useful life may be given to the 3 volt battery if this process is repeated once again after about 20 hours use. 

Next, set Sl(a)(b) to medium waves and adjust VR1 until oscillation starts, 
throughout the whole travel of VC1, 
with VR2 set fairly near to maximum. 
VR1 will probably need to insert 
about 11x2 resistance to obtain this 
effect. Finally, set SI(a)(b) to v.h.f., and set VC1 with most of its moving 
vanes enmeshed. Advance VR2 until 
there is an increase in background 
noise in the form of a not very loud 
hiss. Using a screwdriver or trimming tool made of insulating material - or 
even a sharpened match -stick - turn the screw of VC2 one way or the other 
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AUDIO 

AMPLIFIERS 

16 Transistor & Valve Designs 
for the Home Constructor 

Amplifiers ,or 
Tuner Units, Record Players, 

Tape Recorders, 
Public Address, etc., etc. 

Includes contributions by such 
well-known authors as 

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

Edited by J. R. Davies 

124 pages 

PRICE 53p 
Postage 6p 

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

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

crossed postal order for 

Name 

Address 
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1/4" 

plywood 

side 

11/2" 

8" 

8112" 

Formica 

back 

Screwed to sides here 

17/8" 

plywood 

side 

11/2° 

Cut away to depth equal to thickness of Formica used 

Formica 
screwed to cut away sections of two sides to 
make a partial front 

(a) 

Fig. 6. Details of a case for the receiver 

until Radio 2 is tuned in. Also, try 
the effect of reversing the connections 
to the primary of T2. One way may 
give better results than the other. 

When tuning in stations on v.h.f. 
the receiver must be kept in a constant 
state of gentle oscillation by adjustment 
of the panel control, VR2, as neces- 
sary. Orientate the aerial and adjust its 
length for best results. Often it should 
be fully extended. In weak reception 
areas it can be tuned by careful 
adjustment of its length to give 
maximum pick-up. When, on the other 
hand, the receiver is used very near to 
a transmitter it may be necessary to 
close the aerial right up for most 
satisfactory reception. 

On the medium wave band VR2 
should be used to keep the receiver 
just short of oscillation for the most 
sensitive results. 

CABINET 

Fig. 6 shows a suggestion for a 
simple case, using Formica and ply- 
wood. The dimensions in this diagram 
should be looked upon as a guide and 
the actual dimensions of the case 
should be checked against the receiver 
chassis as made, since sections of the 
latter may not have been accurately 
cut out. Note that the chassis and case 
dimensions assume that the depth of 

the speaker will not be greater than 
11 in. If it is, the top and bottom of 
the chassis, as well as the case, will 
require revised dimensions to accom- 
modate it. 

An efficient speaker is important. 
If possible, choose one having a flux 
density of not less than 10,000 gauss. 
A sensitive speaker makes a very big 
difference with a small portable 
receiver where there is not much 
acoustic power to spare. 

A tuning scale can be added, 
pointers being made from stiff wire 
affixed to the epicyclic tuning drive 
flange. The scale can be marked up for 
the three B.B.C. stations or v.h.f., 
together with the local station if one is 
available. The medium wave band 
may be calibrated in terms of wave- 
length. 

It is important to use the specified 
components and to make sure that the 
transistors are first -grade components. 
Do not be fobbed off with re -marked 
seconds, some of which are useless. 
Use the specified diodes. Follow the 
layout, and do not on any account try 
to employ a laminated board instead 
of the 13 -way tagboard specified. Then, 
if care is taken to see that there are no 
faulty connections or dry joints, really 
good results will be obtainable on. 
both wavebands. 

(Concluded) 
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KIT REVIEW ... AMTRON 
SIGNAL INJECTOR 

THE 
ACCOMPANYING PHOTOGRAPH ILLUSTRATES THE 

Amtron Signal Injector kit, Ref. No. UK220, as 
received by the purchaser before assembly. All the parts 
required for construction of the injector, as well as the 
assembly instructions, are securely packed in a plastic 
'blister' which is backed with foam plastic and fitted 
to a stout card. 

The signal injector consists of a 500Hz multivibrator 
which, when completed, is housed in a cylindrical tube 
With a probe at one end. There is also a flexible lead 
`terminated in a crocodile clip which connects to the 
chassis of the equipment into which the signal is being 
injected. Useful harmonics are given up to approxi- 
mately 30MHz. 

This is one of the simpler kits available from Amtron, 
whose current catalogue lists more than 130 items. These 
include power supplies, hi-fi amplifiers, musical 
instrument accessories, short wave equipment, capacitor 
ignition systems for cars, burglar alarms and test gear. 
The range is exceptionally wide and covers virtually all 
the interests likely to be exhibited by the keen elec- 
tronics enthusiast. A photograph is given in the Amtron 
catalogue for each item, together with technical 
information. 

End bushing 

SIGNAL INJECTOR 

Spring clip 

CLEAR PRESENTATION 

The accompanying diagrams, which are reproduced 
from the assembly instructions for the signal injector 
kit, demonstrate the clarity with which the construc- 
tional information is given. 

One diagram shows the circuit of the injector, and is 
accompanied in the text by a description of its operation. 
The value shown for Cl and C2, lOnF, is equivalent, 
incidentally, to 10,000pF. Test voltages appear in the 
rectangles alongside the appropriate circuit points. 

DECEMBER 1973 

Fig. 1. This circuit diagram is reproduced from 
the assembly instructions for the Amtron signal 

injector 

Metal casing i Fig. 2. Another diagram, also 
reproduced from the assem- 
bly instructions, illustrates a 
final stage in construction 

Tapering bushing 

The second diagram gives details of a final stage in 
the assembly of the injector, in which the various parts 
are being fitted to the cylindrical metal casing. 

These are only two of the eight diagrams in the 
instructions and they are included in this review to 
enable readers to judge for themselves the manner in 
which constructional details are presented. 

As already mentioned, the signal injector kit is one 
of the simpler projects available from Amtron. Further 
details on Amtron kits may be obtained from Amtron 
U.K., 4-7 Castle Street, Hastings, Sussex. 
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1 LIGHT FLASHER 
CIRCUIT by P. L. Fleming 

An all solid-state circuit which provides continual flashing of a 
100 watt mains lamp. The speed of operation is continuously 

variable from about 50 to 110 flashes per minute 

THE CIRCUIT DESCRIBED IN THIS ARTICLE CAUSES A 

100 watt domestic mains bulb to be continually 
switched on and off, and it can in consequence be used 
as a means of attracting attention, as an advertising 
aid or for visual effects in a discotheque. There are no 
mechanical contacts in the circuit controlling the lamp 
and switching is carried out entirely by semiconductor 
devices. 

AC127 

Lead -outs 
BC1O7 

Lead -outs 

MT2 

40430 
Lead -outs 

TRIAC SWITCHING 

The circuit of the switching unit is given in the 
accompanying diagram, in which it will be seen that the 
lamp is controlled by a triac type 40430. 

The a.c. mains is turned on by switch S1, and is then 
applied to the primary of transformer Tl. The 6.3 volt 
secondary of this transformer connects to the bridge 

® LP1 

63 
V 

AZ. 
mains 

The circuit of the light flasher unit. This causes the 100 watt bulb, LP1, to be continually turned on and off 
at the frequency selected by VR1 
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rectifier comprising D5 to D8 inclusive, and a rectified 
voltage of about 7.5 to 8 volts appears across capacitor 
C3. This voltage is applied to the multivibrator based on 
transistors TR2 and TR3. 

Germanium transistors are employed for TR2 and 
TR3 as these have a higher reverse base -emitter voltage 
rating than do the more commonly encountered silicon 
types. VR1, in company with D2 and D3, provides a 
control of multivibrator frequency. If VR1, D2 and D3 
were not in circuit, the multivibrator would run in 
conventional fashion. Immediately after the change- 
over in the multivibrator cycle which causes TR2 to 
turn off, for instance, the base of this transistor would 
be taken negative of the negative supply rail by the 
charged capacitor Cl, after which Cl would discharge 
through R3 until the base of TR2 acquired a sufficiently 
high positive potential to initiate the next change -over 
and turn this transistor on again. The length of the 
period during which TR2 is turned off would then be 
controlled by the values of CI and R3. With D2, D3 and 
VR1 in circuit there is a second discharge path. When 
the base of TR2 goes negative, diode D2 becomes 
conductive, allowing a second discharge path for Cl 
via VR1. D3 is non-conductive under these conditions. 
On the alternate half -cycles, when the base of TR3 goes 
negative, D3 becomes conductive, giving the second 
discharge path for C2 via VR1, and it is D2 which is 
now non-conductive. 

It follows that VR1 is capable of varying the lengths 
of the alternate periods when either TR2 or TR3 is 
turned off. The multivibrator is symmetrical, offering a 
50:50 waveform. The control circuit incorporating D2, 
D3 and VR1 is also symmetrical, and the result is that 
the frequency of oscillation of the multivibrator can be 
varied by adjusting VR1 without upsetting the 50:50 
relationship. The frequency increases as the resistance 
inserted into circuit by VRI decreases, since a lower 
resistance in this component causes quicker discharge of 
the cross -coupling capacitors. In the author's unit the 
frequency of oscillation was 52 cycles per minute when 
VR1 inserted minimum resistance, and 112 cycles per 
minute when VR1 inserted maximum resistance. There 

will be some variance from these figures in 'units built 
up to the circuit due to the relatively wide tolerance on 
value in the electrolytic capacitors specified for Cl and 
C2, but the differences should not be serious. 

The emitter of TR2 does not connect direct to the 
lower negative rail but is, instead, coupled to that rail 
via the base -emitter junction of TR1. This is a silicon 
transistor with a maximum reverse base -emitter rating 
of 6 volts only. However, diode D1 ensures that the 
base of TR1 cannot be taken more than 0.6 volt 
negative of its emitter during the periods in the multi - 
vibrator cycle when TR2 is off. Diode D1 is reverse 
biased and does not conduct during the periods when 
TR2 is turned on. During these periods the emitter 
current of TR2 flows in the base -emitter junction of TR1. 

D4 is included in the emitter circuit of TR3 and is 
conductive when TR3 is turned on. It offers about the 
same voltage drop as that given by the base -emitter 
junction of TR1, and thereby balances the circuit. In 
practice D4 is. not really essential, and it was included 
mainly because it provided a marginal increase in 
frequency when VR1 inserted zero resistance into 
circuit. 

The collector of TR1 connects, .via current limiting 
resistor RI, to the gate of the triac. One side of the 
mains input connects to the positive supply line for the 
multivibrator and thence to the Main Terminal 1 of the 
triac. The Main Terminal 2 of the triac couples to the 
controlled 100 watt bulb, LP1, the remaining terminal 
of which connects to the other side of the mains input. 

As already stated, the emitter current of TR2 flows 
in the base -emitter junction of TR1 during the periods, 
in the multivibrator cycle, when TR2 is on. This base - 
emitter current causes TR1 to be turned hard on during 
these periods, and it draws a collector current from the 
positive supply rail for the multivibrator through the 
gate and Main Terminal 1 of the triac and through 
resistor Ri. The current flowing in the triac between its 
gate and Main Terminal 1 causes it to be turned on 
and thereby light up the bulb. 

In consequence, the circuit allows the 100 watt bulb 
to be illuminated during the periods when TR2 is 

COMPONENTS 
Resistors 
(All fixed values watt 10% unless otherwise 
stated) 

R1 220f1 
R2 4.7kS2 
R3 471d2 5% 
R4 47k12 5% 
R5 4.7k12 
VR1 100kS2 potentiometer, log. 

Capacitors 
C1-3 32µF electrolytic, 10V Wkg. 

Transformer 
Tl 6.3 volt heater transformer 

Semiconductors 
TR1 BC107 
TR2 AC127 
TR3 AC127 
DI -8 1N4002 
Triac 40430 

Switch 
S1 d.p.s.t. toggle 

Lamp 
LP1 240 volt 100 watt lamp 

Miscellaneous 
Lampholder 
Knob for VR1 
Material for housing 
Wire, etc. 
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MANY OTHER 
ARTICLES 

turned on. 

PRACTICAL POINTS 
No difficulty should be experienced in obtaining the 

parts required. T1 can be any small heater transformer 
offering a secondary voltage of 6.3 volts at 0.5 amp or 
more. The triac type 40430 is obtainable from a 
number of suppliers. This was mounted on a small 
flat heat sink about 2 in. square in the author's unit 
and it ran quite cool. 

All eight diodes are silicon, and are type IN4002. 
The on -off switch, Si, can be'a standard toggle com- 
ponent. VR1 is a log potentiometer and it is wired such 
that the resistance it inserts into circuit increases as its 
spindle is turned clockwise. This means that the speed 
of flashing decreases with clockwise spindle rotation. 
Some constructors may prefer to have frequency 
increase with clockwise rotation, and this could be 
achieved by using an anti -log potentiometer of the same 
value. If an anti -log potentiometer is used, it should be 
wired so that it inserts decreasing resistance into circuit 
as its spindle is turned clockwise. 

The controlled lamp, LP1, can be mounted some 
distance away from the remainder of the components. 
The main unit may have a mains socket into which a 
plug connecting to the lamp could be fitted. Lamps 
rated higher than 100 watts should not be used in the 
circuit, but it is in order to employ lower power bulbs. 

Construction should be simple to carry out and 
layout is not critical. It is most important to bear in mind 
that all components in the circuit are close to, or at, 
mains potential and that all precautions against accidental 
shock must be observed. Apart from LP1, all the parts 
should be housed in a box made of insulating material, 

this being assembled such that the components are 
inaccessible when the back has been screwed on. A 
wooden case would be suitable. A few small holes for 
ventilation may be provided, but virtually the only heat - 
producing component is the mains transformer and a 
high degree of ventilation is not in consequence 
necessary. VR1 and S1 can be mounted on the front 
panel of the housing. If VR1 has a metal spindle it 
should be fitted with a plastic control knob. 

Care must be taken to prevent shock when the 
completed unit is being checked. Particularly hazardous 
in this respect is the heat sink for the triac. Since this is 
in contact with the Main Terminal 2 its potential 
changes alternately from that of one side of the mains 
to that of the other as the multivibrator oscillates. 
One of these potentials can be dangerous, especially if 
there are earthed objects in the vicinity. 

The author's unit worked satisfactorily and gave the 
desired flashing effect with the 100 watt bulb. The 
periods during which this was turned off were approxi- 
mately the same in length as were those when it was 
turned on, this condition being given at all settings of 
the speed control VR1. 

As a final point it would appear, at first sight, that a 
second triac and bulb could be operated by TR3, this 
being achieved by removing D4 and connecting, to the 
emitter of TR3 the same BC107 and triac circuit that is 
connected to the emitter of TR2. The two bulbs would 
then flash alternately. In practice, however, a modifica- 
tion of this nature does not work successfully since there 
is a high level of overall current gain due to the added 
transistor, and the circuit becomes unstable. The unit 
should, in consequence, be employed to switch a 
single bulb on and off only, as indicated by the diagram. 

i UE.V.R.9,9 
IN NEXT MONTHS ISSUE 

REGENERATIVE V.H.F. RECEIVER by R. A. Penfold 
An unusual receiver, intended primarily for areas where f.m. reception 

is reasonably good. Employs only two transistors and draws an 

extremely low current from its internal 9 volt battery. 

BURGLAR BEATER by James Kerrick 
Keep would-be thieves guessing with the aid of this 

photo -electric switch. 

ON SALE 1st JANUARY 
20p 

MAKE VERY CERTAIN OF YOUR COPY ORDER NOW 
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T 

aflIo 
spies 

By Recorder 

INFRA -RED C.C.T.V. 
I see that a Water Board in the 

Thames Valley area has been supplied 
with a low cost and very effective night 
security system using an infra -red 
television camera designed and instal- 
led by Marconi -Elliott Avionic Systems 
Limited, a GEC -Marconi Electronics 
company. This allows the night 
operators at the pumping station to 
maintain a complete watch on the site 
without interrupting their work or 
exposing themselves to possible danger. 
Costing less than £4,500, the complete 
system operates at a fraction of the 
cost of normal floodlighting, yet it 
provides a more effective surveillance. 
The television screen and system 
control are located in the pumping 
station control room. 

The system employs a Silicon Diode 
Array target vidicon sensor tube which 
is particularly sensitive to infra -red 
radiation. The camera is mounted with 
a pair of infra -red searchlights on 
either side and is virtually undetectable 
from the outside. At the first sign of 
intruders, the night operator at the 
plant has only to telephone for the 
police, who can be on their way long 
before the intruders even know they 
have been detected. 

JUNK BOX PARTS 
In company with most followers of 

our hobby, I have amassed a fair 
quantity of odd components over the 
years. These include such things as 
resistors with short lead -outs, anti- 
quated electrolytics and similar exam- 
ples of the items which tend to collect 
and which, somehow, never .find their 
way into the rubbish bin. 
DECEMBER 1973 

In other words: junk. 
Junk can, nevertheless, be very 

useful, this being particularly true if 
you are trying out an experimental 
circuit or are building an item of 
equipment and are not sure of one or 
two of the component values that will 
be required. Suppose, for instance, 
that you don't know what value of 
resistance you require for a particular 
point in a circuit but are fairly certain 
that it will lie somewhere between 10 
and l00kû. If fairly long leads to the 
mystery resistor are acceptable, the 
thing to do here is to assemble the 
circuit without it and then connect a 
10kû fixed resistor and a 100kû 
potentiometer in series across the 
points where the resistor will eventually 
connect. The potentiometer can then 
be adjusted until the desired perfor- 
mance is obtained, after which it, and 
the series 10kû resistor, can be taken 
out of circuit and their resistance 
measured. A fixed resistor of the 
requisite value can then be inserted in 
the circuit position. 

If a new resistor is not available, the 
junk box may more than probably 
provide a single used resistor of the 
desired value, or two resistors which, 
in series or parallel, give that value. 
The single resistor, or the two resistors, 
may next be temporarily soldered into 
circuit, allowing the equipment to be 
brought into operational use. A nice 
new resistor of the required value can 
then be bought on your next com- 
ponent shopping spree and this can be 
soldered permanently into the equip- 
ment, whereupon the latter is complete 
and in its final form. 

The ability of the junk box to 
furnish components for temporary use 
more than often justifies its existence, 
but you have to take a few precautions. 
Fixed resistors of the carbon composi- 
tion type should, in particular, be 
looked upon with a certain amount of 
suspicion. These resistors have a 
sneaky habit of occasionally shifting in 
value after long periods even if they 
have been left undisturbed, and this 
tendency is increased considerably if 
they are continually soldered into and 
then removed from experimental 
circuits. So, if you find a carbon 
resistor in your junk box which falls 
into the venerable category, or which 
looks as though it has had more than 
its fair share of the soldering iron, 
quickly check its value with the test - 
meter before fitting it into circuit. If 
you take the resistor at its face value, 
and its resistance has shifted, you may 
later have some head -scratching fault 
symptoms in the equipment in which 
it has been wired. 

LEAKAGE RESISTANCE 
Old tubular paper capacitors are 

another item to suspect, the trouble in 
this case being leakiness. A resistance 
check with the testmeter is not always 
good enough here, as the leak could be 
of the order of several megohms, a 
value which may not show up on the 

average testmeter when switched to 
read ohms. An old dodge here is to 
temporarily apply the leads of' the 
capacitor to a d.c. voltage source of 
around 200 volts or so, remove the 
capacitor and, after a short wait, 
apply its lead ends against a shiny 
metal surface. If the capacitor is good, 
there will be a noticeable spark as its 
leads short-circuit against the surface. 
The spark is given even with capacitors 
as small as 0.001µF. 

The efficacy of this last test is 
surprisingly high. Let's say that we are 
checking an 0.01µF capacitor and find 
we get a spark from it five seconds 
after removing it from the 200 volt 
charging points. The fact that we get a 
spark after five seconds means that the 
time constant of 0.01µF and the 
parallel leakage resistance of the 
capacitor will, at worst, hardly be 
much lower than five seconds and, at 
best, may be considerably more. Time 
constant, in seconds, is the product of 
megohms and microfarads, and so we 
can say that the leakage resistance of 
our 0.01µF capacitor is, at worst, of 
the order of 500Mû and may be 
considerably higher. Not bad for a test 
which requires no test gear! 

Of course, the capacitor should be 
held at the centre of its body during the 
test and the lead -outs must at no time 
be touched, or you could get a nasty 
shock. And this short-circuit test must 
never be carried out with electrolytic 
capacitors because they can be 
damaged by the high surge currents 
which would flow when they are 
short-circuited. 

Electrolytic capacitors can be check- 
ed for leakage with an ohmmeter. 
An electrolytic capacitor will cause the 
meter needle to swing over initially 
towards zero ohms, after which the 
meter needle will fall back to indicate 
the leakage resistance as the capacitor 
charges from the ohmmeter battery. 
Most testmeters, when switched to 
read ohms, have a positive potential 
on the negative test prod and a 
negative potential on the positive test 
prod. So the positive test prod should 
connect to the negative end of the 
electrolytic capacitor, and the negative 
test prod to its positive end. If the test 
prods are connected the other way 
round, some capacitors will show a 
resistance much lower than the leakage 
resistance which is given with correct 
polarisation. 

The only snag with this type of test 
is that some of the larger capacitors, 
of around 1,000µF, which are common 
these days, take a long time to charge 
up sufficiently from the ohmmeter 
battery to give a final leakage reading. 
But this is, alas, an imperfect world, 
and we have to accept such agnrava- 
tions. 

Finally, of course, a junk box is an 
invaluable source of nuts and bolts and 
associated hardware. And we all 
know that, as soon as a single nut or 
bolt is thrown out, that will be the 
precise size which will be required on 
the following day. 
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RECENT PUBLICATIONS 

FUN WITH HI-FI, By Gilbert Davey. 
64 pages, 195 x 250 mm. (72 x 10 in.) Published by Kaye Et Ward Ltd. Price £1.15. 

This title is the latest in the Kaye Et Ward 'Learning With Fun' series, and is the fifth contributed to the series by 

Gilbert Davey. It is edited by Jack Cox. 
The book is intended mainly for the newcomer to high fidelity listening and little technical knowledge is assumed. 

After a short introductory chapter on the progress of sound reproduction from the Edison phonograph, the second 

chapter discusses the growth of electronic means of reproduction. The following chapter deals with the amplifiers which 

were described in the Mullard publication 'Circuits For Audio Amplifiers', stressing that, although these are valve designs, 

many of the overall principles involved are applicable to present-day equipment. 
The next chapter is devoted to modern hi-fi units, whilst subsequent chapters describe gram decks and cartridges, 

radio tuners, amplifiers and loudspeakers. Two further chapters cover the home construction of tuners, amplifiers and 

loudspeaker cabinets, and the final chapter in the book discusses modern headphones and the future of hi-fi. An appendix 

lists periodicals and books connected with hi-fi and gives the addresses of component and equipment suppliers. 

The book is attractively presented with clear print, photographs and diagrams. 

)4( 
UNDERSTANDING ELECTRONIC CIRCUITS. By Ian R. Sinclair, B.Sc., M.I.E.E., A.Inst.P. 
213 pages, 135 x 215 mm. (51 x 81 in.) Published by Fountain Press. Price £3.50. 

This book is stated to be intended for the middle-of-the-road reader who has some knowledge of the properties of 

electronic components and the elementary laws of electrical circuits. As such, it works from an assumption of knowledge 
which is somewhat elevated above that of the complete beginner and takes the subject to quite an advanced level. 

Points dealt with cover a very extensive range and are illustrated by circuits incorporating valves, discrete semiconductor 

devices and integrated circuits. 
The contents include chapters on amplification and amplifiers, oscillators, pulse circuits, logic and counting circuits, 

power supplies, and oscilloscope operation and use. The author has a readable and economic style which allows much 

hard information to be encompassed in a small space. The treatment is practical and mainly non -mathematical, and 

individual topics are discussed at significant depth. The book will be of particular help to the amateur who is just starting 

to feel his way into electronics, the service engineer and the student who desires an overall picture of present-day electronic 

design. 

SEMICONDUCTORS FROM A TO Z. By Phillip Dahlen. 
278 pages, 130 x 215 mm. (5 x 82 in.) Published by Foulsham-Tab Ltd. Price £1.50. 

This title is in the Foulsham-Tab list of American texts having an added introductory chapter for the guidance of 
the English reader. 

'Semiconductors From A to Z' originally appeared as a series of articles in the American journal Electronic Technician, 
where they proved to be very popular with readers. The book deals extensively with semiconductor devices and circuits, 
describing these at a sufficiently advanced level for the technician and without entering into abstruse detail. Discrete 
semiconductor devices discussed include diodes, transistors, f.e.t's, m.o.s.f.e.t's, tunnel diodes, varicap diodes, unijunction 
transistors, field-effect diodes, zener diodes, diacs and triacs. There are also six chapters on integrated circuits and three 
chapters on light-sensitive and light -emitting devices, the principles of optic lenses and the principles of fibre optics. 

INSTALLING Et SERVICING ELECTRONIC PROTECTIVE SYSTEMS. By Harvey F. Swearer. 
262 pages, 130 x 215 mm. (5 x 82 in.) Published by Foulsham-Tab Ltd. Price £1.30. 

A further title in the Foulsham7Tab list of American texts, this book covers a very extensive range of burglar alarm 
and similar anti -theft systems, as employed in the United States. Apart from vibration detectors and different directly 
operated switches, there are photoelectric alarms, ultrasonic detection systems, microwave systems, proximity alarm 
systems, audio and visual alarms, and even seismic and stress intrusion systems. The book is written for the engineer who 
intends to set up a business installing and monitoring the systems, and it describes their methods of operation and 
effectiveness. 

Virtually all the systems are of American manufacture, but similar products are, in many instances, available in 
Britain. This point apart, the book offers much of interest in its descriptions of system operation and will give many 
useful ideas to those who are interested in burglar alarms. 
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In your 
worksh 
IT WAS CHRISTMAS EVE. 

The street lamps shone eerily on 
a thin early morning blanket of snow 
as Smithy trudged along the deserted 
pavements towards the Workshop. He 
and Dick had ceremoniously closed 
down for the Festive Season on the 
preceding Saturday and the Serviceman 
had been looking forward to a quiet 
period free of worrying electronic 
matters until at least the 27th of 
December. But fate is not kind to 
service engineers and his own tele- 
vision receiver had suddenly broken 
down on the previous evening. An 
irritated Smithy was now on his way to 
the Workshop to pick up his testmeter 
and a few spare parts. 

INTRUDER 
As he turned the corner which led to 

the Workshop his step faltered. 
A torch flickered weakly inside the 

darkened workshop, occasionally cast- 
ing its beam towards one of the 
windows. Somebody must have made 
his way in. Smithy's mind at once cast 
itself back to recent episodes concern- 
ing one Jason King, and he flattened 
himself against the wall. Staying in the 
shadows he proceeded sideways sound- 
lessly until he was within several yards 
of the workshop door. At this distance 
he was able to discern, through an 
adjacent steel -framed window, a furtive 
shadowy figure holding the torch, a 
figure which was at that very instant 
busily investigating the drawers of his 
own bench. Smithy held his breath and 
inched cautiously forward. 

His foot slipped in the snow. 
Grasping blindly for support he 

grabbed quickly at a drain pipe along- 
side him. This, unaccustomed to the 
sudden weight imposed upon it, 
unexpectedly became detached from 
the wall and Smithy found himself 
clinging tightly to a ten foot length of 
four inch metal pipe. Smithy continued 
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to fall and the pipe, extending over his 
head by some six feet, fell sharply and 
with deafening clangour against the 
side of the workshop dust -bin. The bin 
toppled over and its lid clattered 
sonorously against the door of the 
workshop, after which its contents 
crashed noisily onto the stone door 
step. Smithy saw with horror that 
these contents consisted mainly of old 
mild steel radio and TV chassis which 
he and his assistant Dick had deposited 
in the bin during a pre -Christmas 
clear -out. 

The section of drain pipe above that 
inadvertently removed by Smithy now 
hung downwards without support. As 
Smithy carefully picked himself up and:. 
then leaned cautiously back against the 
wall his shoulder touched its lower end. 
The pipe at once fell free, dropping in a 
direction which caused its upper end to 
rattle resoundingly against the steel - 
framed window, breaking one of the 
panes in the process. A section of the 
guttering above the pipe descended 
below the horizontal by some thirty 
degrees. Smithy looked up and a small 
avalanche of snow fell on his face. 

The Serviceman stood still for some 
moments to collect his wits. Once 
again he peered cautiously through the 
window, but there was now no light or 
movement inside the workshop what- 
soever. Steeling himself, he made his 
way to the door, placing his hand 
tentatively on the knob. He turned it 
soundlessly and found that the door 
was free to open. Carefully avoiding 
the discarded chassis on the step he 
suddenly flung the door wide open, 
entered and darted to one side. 

"Right," he yelled out sharply, 
"just stay where you are!" 

"Not me, mate," came a trembling 
voice from the opposite end of the 
workshop. "You just stay where 
you are." 

There was silence for a moment. 

This month Smithy 
the Serviceman, in 
concert with his 
able assistant Dick, 
starts Christmas in 
his own individual 
accident-prone 
manner. He is, 
nevertheless, still 
able to look into 
some of the less 
generally appreci- 
ated aspects of 
variable capacitor 

functioning. 

"Hey," came the tremulous voice 
from the dark, "is that Smithy?" 

Smithy snorted furiously. 
"Ye gods," he growled through 

clenched teeth. "Don't say I've gone 
through all that performance because 
of you, you great steaming nit!" 

There was an audible sigh of relief 
from the dark rétesses of the work- 
shop and the torch once more lit up. 

"Thank goodness for that," said the 
voice, in an obviously relieved tone. 
"Judging from the noise outside I 
thought we were starting World 
War III!" 

I should be so lucky," stated 
Smithy bitterly, "as to have an assistant 
like you. What on earth are you doing 
here when you're supposed to be away 
on Christmas holiday?" 

"I just popped in," explained Dick, 
"to do a little job, but unfortunately 
I blew the main fuse. Since then I've 
been hunting around looking for 
fuse wire." 

"Well, you'll find it in the spares 
cupboard," snapped Smithy shortly. 
"It's on the second shelf down from 
the top." 

Dick quickly found the fuse wire 
and, within minutes, the workshop 
lights were blazing brightly. Smithy 
found a piece of cardboard, taped it up 
over the broken window pane and then 
sat down on the stool alongside Dick's 
bench. He mopped his face with his 
handkerchief and allowed himself to 
calm down. 

After some moments he glanced 
over the surface of his assistant's 
bench, on which stood a small medium 
and long wave transistor radio. Dick 
had already removed its back and 
taken out the battery. Alongside the 
radio was Dick's soldering iron. A 
badly scorched section of its frayed 
lead indicated the cause of the burnt - 
out main fuse. 

"You shouldn't let your soldering 
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iron lead get into as bad a condition as 
this," grunted Smithy peevishly. "And 
what's this set doing on your bench?" 

"It belongs to one of my aunts," 
explained Dick. "I was hoping to get it 
fixed by tomorrow." 

"What's wrong with it?" 
"The 2 -gang tuning capacitor's gone 

for a burton," replied Dick. "It's an 
air -spaced capacitor and she accident- 
ally bent the vanes on the outside gang 
whilst replacing the battery. The out- 
side gang's short-circuit over most of 
the capacitor's rotation." 

"In that case," responded Smithy 
positively, "you probably won't be 
able to fix that set until after 
Christmas." 

"Why on earth not?" 
"Because it will be necessary to 

order a new tuning capacitor from the 
set -maker's service department. Chang- 
ing a tuning capacitor isn't like 
changing a resistor, you know. These' 
tuning capacitors are usually tailor- 
made for the particular set -maker who 
uses them." 

Dick frowned. 
"Well," he said. "I did at least 

manage to find the service sheet for 
this particular radio. It quotes the 
value of the 2 -gang as being 266pF per 
section." 

Smithy's eyebrows rose. 
"That's mildly surprising," he re- 

marked. "Set -makers don't always 
give a value for tuning capacitors in 
their service manuals. What they do 
instead is just quote a part number for 
ordering a replacement." 

"Do they?" said Dick. "What 
makes them so cagey about giving 
information on these capacitors?" 

"It's because the replacement prob- 
lem is so difficult," replied Smithy. 
"To take an example, let's look at the 
situation with that set you've got there. 
You do at least know that the capacit- 
ance of each section of the 2 -gang is 
266pF, and so let's say that you're 
extremely lucky and that you happen 
to have a replacement 2 -gang capacitor 
with the same values in stock. But it 
won't be a true replacement unless it 
has the same framework and the same 
positioning for the mounting holes. 
Again, if the faulty capacitor has 
integral trimmers mounted on it then 
the replacement capacitor will similarly 
require integral trimmers. Yet another 
point, should you want to make a 
proper replacement, is that if the 
faulty capacitor has a screen between 
the two sets of fixed vanes the replace- 
ment capacitor should also have a 
screen." (Fig. 1.) 

"There certainly," remarked Dick, 
"seem to be a lot of permutations so 
far as tuning capacitors are concerned." 

"There are," confirmed Smithy, 
"and we're only dealing with 2 -gang 
capacitors intended for medium and 
long wave sets and haying the same 
value in each section. As you know, 
some 2 -gang capacitors for medium 
and long waves have a lower value in 
the oscillator section. When you get 
on to ganged capacitors for a.m.-f.m. 
310 
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Fig. 1, Some 2 -gang capacitors are fitted with a screen between thé 
two sets of fixed vanes 

sets you get a whole set of further 
variations. Ganged capacitors of this 
type will have two high capacitance 
sections for medium and long waves, 
and two low capacitance sections for 
the f.m. band, all operating with the 
one spindle." (Fig. 2.) 

VARIABLE CAPACITOR 
REPLACEMENT 

"Blimey," said Dick, impressed at 
these revelations. "This tuning capaci- 
tor replacement business is a lot 
more involved than I'd realised. Still, 
I'm certain that, so far as medium and 
long wave sets are concerned, quite a 
few amateur service types would be 

FM. sections. 

ri 

prepared to fit a new 2 -gang to a set 
even if it wasn't exactly the correct 
replacement." 

I have no doubt they would," 
agreed Smithy. "But this would 
almost certainly entail drilling new 
mounting holes in the printed circuit 
board, and things like that, which 
simply couldn't be entertained by the 
professional engineer. Another factor 
is that the values for 2 -gang capacitors 
employed in manufactured sets are 
nearly all off -beat figures like the 
266pF value quoted for the capacitor 
in the set on your bench, and they're 
not nice round numbers like, say, 
200pF or 250pF. So, if the new 2 -gang 
was one of the round figure value 

Medium and long wave 

sections 

Fig. 2. A tuning capacitor intended for an a.m.-f.m. receiver. The 
medium and long wave sections have a relatively high maximum 
capacitance and the f.m. sections have a low maximum capacitance 
Representative minimum and maximum values are 8 and 250pF for 
the medium and long, wave sections, and 4 and 10pF for the f.m. 

sections 
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types, as are offered on the home 
constructor market, you would almost 
certainly end up with a different 
tuning range." 

"Well," commented Dick, "just for 
argument let's say that I had the good 
.fortune to have a replacement 2 -gang 
on hand which had the same capaci- 
tance per section as the faulty one and 
also had the same mounting holes and 
so on. Wouldn't I be out of trouble 
then?" 

"Not necessarily," replied Smithy. 
"The replacement capacitor might 
have a different law!" 

Dick threw up his hands in despair. 
"Stone me," he said disgustedly. 

"With a geyser like you around I 
simply cannot win. I don't even know 
what this law business is, but if I did 
fit a new capacitor with correct values 
but a wrong law what would happen?" 

"The receiver tuning dial calibration 
would be correct at the low and high 
frequency ends of the band," res- 
ponded Smithy, "but it would be 
incorrect over much of the range 
between." 

He stopped as a sudden thought 
crossed his mind, then he turned and 
glared at his assistant. 

"Why, you conniving devil," he 
snorted accusingly. "You've gone and 
done it again!" 

"Done what?" 
"Conned me into a long and in- 

volved discourse on technical matters," 
returned Smithy aggrievedly. "Dash it 
all, I only came here to get a few odds 
and ends and what happens? I find 
myself holding forth on the subject of 
variable capacitor laws! And this is 
happening after I thought this place 
was being burgled and went through 
the business of creeping up to it 
stealthily so that I could catch the 
thief." 

"Stealthily?" repeated Dick as- 
toundedly. "Stealthily? Corluvaduck, 
the racket you made just now sounded 
as though ten dozen corrugated iron 
roofs had been dropped on the work- 
shop all at once. If you call that 
stealthy I should hate to be near you 
when you're really doing things quietly. 
I'd be deafened for life." 

"It so happens," said Smithy 
stiffly, "that I happened to slip a 
little." 

"I'll say you did," returned Dick, 
"and in the process you just about 
scared the living daylights out of me. 
I must have secreted half a gallon of 
adrenalin just then." 

"That's not half as much as I must 
have secreted outside" retorted 
Smithy, stung at his assistant's claim. 
"Don't forget that I started secreting 
long before you even knew I was there. 
But what really gets my goat is that, 
after having been through all this, and. 
before I've even had a chance to let 
my shattered nerves recover, you 
calmly set about getting me involved 
in a technical discussion. At least you 
could have done something more 
constructive, like getting a spot of tea 
made or something like that." 
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"Fair enough, Smithy," responded 
Dick, as he moved towards the work- 
shop sink. "I'll get the kettle boiling in 
no time at all." 

"Well, that's better," said Smithy, 
mollified. "I can perhaps now think of 
normal things, like getting my over- 
coat off." 

VARIABLE CAPACITOR LAW 
The Serviceman hung his overcoat 

on the peg behind the door then 
returned to Dick's bench. He glanced 
idly at the medium and long wave 
radio and then rotated the tuning 
knob. The tuning capacitor had a 
relatively open construction and Smithy 
was able to observe most of the moving 
vanes when these were set to give 
minimum capacitance. A sudden glint 
appeared in his eyes and he leaned 
over and examined the moving vanes 
more closely. He next picked up a 
small screwdriver and proceded to 
make an adjustment, after which he 
again turned the tuning knob. A 
satisfied grin flickered momentarily 
across his face, then he resumed the 
expression appropriate to one who, 
after desperate rigours, justly awaits 
sustenance. 

"Hey, how much longer is that tea 
going to be?" 

"It's nearly ready," returned Dick 
soothingly. "Ah, the kettle's just 
beginning to boil." 

And, indeed, the kettle was already 
giving vent to its preliminary splutters 
preparatory to producing a full and 
continuous whistle. It took Dick very 
little time to fill the teapot and to 
carry Smithy's mug over to him. The 
Serviceman sipped at the steaming 
liquid. 

"Ah, that's more like it," he said 
cheerfully. "If nothing else, Dick, you 
do know how to make decent tea." 

"Do I?" repeated Dick, startled at 
this unexpected praise. "You certainly 
know how to get rid of it, anyway. 
Now what's all this about variable 
capacitor law?" 

"Oh, that," replied Smithy. "Well, 
the law of a variable capacitor defines 
the change of capacitance with 
rotation of the moving vanes." 

"I don't quite see that," remarked 
Dick, frowning. "Surely, all that 
happens with a variable capacitor is 
that its capacitance increases as the 
two sets of vanes get more and more 
enmeshed." 

"That's true enough, of course," 
said Smithy, putting the mug down, 
"but things are a bit more com- 
plicated than that." 

Glancing round, he saw Dick's 
note -pad on the bench. He pulled it 
towards him, drew a ball-point pen 
from his pocket, and drew several 
sketches. (Figs. 3(a) and (b).) 

"Now to start off with," he an- 
nounced, "I've just sketched out a 
variable capacitor having semicircular 
moving vanes. You see plenty of 
variable capacitors like this in elec-, 
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tronics and they're normally employed 
as trimmers. The Jackson Brothers, 
'Air Trimmers' type C803 and C804 
are typical examples of variable 
capacitors having semicircular moving 
vanes, and these are very well-known 
amongst amateurs and experimenters." 

"I've bumped into them quite a bit 
myself," concurred Dick. "They're 
just the job for home -constructor 
applications." 

Exactly," said Smithy. "Let's next 
take a general look at basic variable 
capacitor functioning. If, for the 
moment, we ignore the inevitable 
minimum capacitance of the capacitor, 
we can say that the capacitance of a 
variable capacitor is proportional to the 
area of overlap of its sets of vanes. If 
the area of overlap doubles, so does 
the capacitance. All right so far?" 

"Sure," replied Dick, enthusias- 
tically. "Go on, Smithy." 

"Right," said Smithy. "Well now, 
when the moving vanes are semi- 
circular the capacitance increases in 
linear fashion with spindle rotation. 
With variable capacitors, spindle 
rotation is expressed in degress from 
zero to 180, zero degrees applying to 
the position of minimum capacitance 
and 180 degrees to the position of 
maximum capacitance. In a variable 
capacitor having semicircular moving 
vanes, the area of overlap is propor- 
tional to the number of degrees of 
rotation. For instance, the area of 
overlap at 60 degrees rotation will 
obviously be twice the area of overlap 
at 30 degrees." 

"Does that mean," put in Dick 
quickly, "that the capacitance at 60 
degrees rotation will be twice the 
capacitance at 30 degrees rotation?" 

"It would," replied Smithy, "if, as I 
said just now, we ignored the minimum 
capacitance which is given at zero 
degrees rotation. However, in practice 
we have to take this minimum 
capacitance into account. So your 
statement has to be changed by saying 
that at 60 degrees rotation the 
increase in capacitance over minimum 
capacitance is double the increase in 
capacitance over minimum capacitance 
at 30 degrees. Got it?" 

Fig. 3 (a). A variable capaci- 
tor with semicircular moving 
vanes exhibits a straight-line 

capacitance law 
(b). Curve illustrating the 
relationship between spindle 
rotation and capacitance in a 
variable capacitor with semi- 
circular moving vanes. It is 
assumed that the minimum 
capacitance is approximately 
2.5% of the maximum value 
(c). When a variable capaci- 
tor with semicircular moving 
vapes is connected across a 
coil, resonant frequency with 
spindle rotation has the 

characteristic shown here 

"Ah yes, I see what you're driving 
at now." 

"The minimum capacitance is 
usually very small," continued Smithy, 
"but it still has to be borne in mind, 
,because it affects the swing of the 
variable capacitor." 

"That's a funny word," commented 
Dick. "What do you mean by `swing'?" 

"With variable capacitors," ex- 
plained Smithy, " `swing' simply means 
the difference between the maximum 
and minimum capacitances. Now, if 
you look at the second of the two 
.sketches I did just now, you'll see that 

it consists of a graph showing capacit-I 
ance against spindle rotation for a 
variable capacitor having semicircular 
moving vanes. The vertical capacitance 
axis of the graph is marked up in 
terms of percentage of the maximum 
capacitance. As you can see, the curve 
is a straight line drawn between the 
minimum value of the capacitor at 
zero degrees rotation and 100 per cent, 
capacitance at 180 degrees rotation.' 
Because of this characteristic, variable 
capacitors with semicircular moving 
vanes are said to follow a `straight-line 
capacitance' law." 
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"That seems pretty straightforward," 
said Dick. "What's that little oval with 
the line through it alongside the 
rotation axis?" 

"It's the Greek letter `theta'," 
explained Smithy. "That's the letter 
which is normally used to represent 
variable capacitor spindle rotation. 
Let's turn to a further point. If we use 
our variable capacitor with semi- 
circular moving vanes to tune a coil, 
and then plot the resulting resonant 
frequency against spindle rotation, 
we'll obtain a curve something like 
this." 

FREQUENCY COVERAGE 
Smithy added a further line to his 

graph. (Fig. 3(c).) 
"This curve," he resumed, "is 

anything but linear. As the tuning 
capacitor spindle is turned from zero 
degrees to around 20 to 30 degrees 
there is an extremely large change in 
resonant frequency, and the change in 
resonant frequency per degree of 
rotation becomes progressively smaller 
as the rotation carries on up to 180 
degrees. If a capacitor with semi- 
circular vanes is used as the main 
tuning control of a receiver, the 
stations at the high frequency end of 
the range covered will be packed 
together far more closely than those at 
the low frequency end." 

"I can visualise that," remarked 
Dick. "Is that why the moving vanes of 
normal tuning capacitors are never 
semicircular?" 

"It is," confirmed Smithy. "If you 
take any normal tuning capacitor 
which is set to minimum capacitance 
and then turn its spindle so that the 
vanes start to enmesh, you'll see that 
there is at first a relatively small area 
of overlap, this becoming larger and 
larger as the vanes get more and more 
enmeshed. The result is that the rate of 
increase in capacitance against rotation 
at the low capacitance end is smaller 
than that at the high capacitance end. 
Because of this, stations at the high 
frequency end of the band being tuned 
by the capacitor are by no means as 
cramped together as they would be 
with a capacitor having semicircular 
moving vanes. The shape of tuning 
capacitor moving vanes is such that the; 
high frequency end of the range is 
effectively opened out." 

"Is it possible," asked Dick, "to 
have a tuning capacitor moving vane 
shape which gives a linear effect with 
wavelength and with frequency?" 

"Oh yes," replied Smithy. "Al- 
though. I should add that the wave- 
length and frequency requirements 
cannot be met by a single shape. The 
wavelength to which a tuned circuit 
esponds is proportional to the square 

root of the product of its inductance 
and capacitance. In a receiver tuned 
circuit the inductance will be fixed, so 
that wavelength then becomes pro- 
portional to the square root of capacit- 
ance. The moving vanes of a variable 
capacitor in which the square root of. 
DECEMBER 1971' 

Fixed vanes 

Fixed vanes 

(a) 

(b) 

Moving vanes 

Moving vanes 

Fig. 4 (a). Vane shape for a 
variable capacitor with a 
straight-line wavelength law 
(b). A variable capacitor 
having a straight-line fre- 

quency law 

the capacitance is proportional to 
spindle rotation takes up a shape 
like this." 

Smithy started to sketch out a 
further diagram on Dick's note -pad. 
(Fig. 4(a).) 

"Such a capacitor," he stated as he 
drew, "is described as having ..a 
`straight-line wavelength' law." 

Smithy put his pen down and 
indicated the moving vane shape to 
Dick. 

"Now, frequency differs from wave- 
length," he went on, "because it's 
proportional to the reciprocal of the 
square root of the product of induct- 
ance and capacitance. The moving 
be proportional to vane shape which 
causes frequency to spindle rotation 
is like this, and it corresponds to 
a `straight-line fre-quency' law." 

Smithy drew a second capacitor vane 
shape. (Fig. 4 (b).) 

Dick studied the two sketches. 
"Most of the tuning capacitors I've 

seen," he remarked, "seem to have a 
moving vane shape which falls between 
those two shapes you've just drawn." 

"In general, that's true," confirmed 
Smithy. "Most practical tuning capaci- 
tors do indeed have vane shapes 
which come somewhere between the 
straight-line wavelength and straight- 
line frequency shapes." 

He paused. 
"Hang on a minute," he said 

thoughtfully, "I think I've got a chart 
knocking around which gives a typical 
law for a practical variable capacitor." 
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Victoria Drive, 
EASTBOURNE SUSSEX 

WARWICKSHIRE 

HI -FIDELITY 
Large demonstration room, Sony, 
Trio, KEF, B. & O., Sanyo, BSR, 

Goldring, Sonab, etc. 

TAPE RECORDERS 
Sony, Revox, Tandberg, B & D. 
specialists. Cassette and 8 -track 

ELECTRONICS 
All component parts, cartridges 
styill, radios, low cost records 
Disco -Group and P.A. Equipment. 

'-orman H. Field 
ALBANY HOUSE.HURST STREET, 

B HAM B5 4BJ. Tel 021 622 2323 
Specialist Repair Service 

EIRE 

PEATS for PARTS 
ELECTRONIC COMPONENTS 

RADIO & TELEVISION 

For the convenience of Irish 
enthusiasts we supply 
Radio & Electronics 
Constructor 
Data Books and 
Panel -Signs Transfers 
Also a postal service 

Wm. B. PEAT & Co. Ltd. 
28 PARNELL STREET 

DUBLIN 1 
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I I I I, I' I I' I, 1, I 
9, spindle rotation (degrees) 

0 20 40 60 80 100 120 140 160 180 

I "" I""1 ""I"" III ""1""I Capacitance (% of maximum) 
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200 250 300 3550 400 450 500 550 

1 ' 1' 1' 1' 1' 1' I' I' I 1 

1-5 I.4 I3 12 1I I.O 09 O8 O7 0-6 0.55 
Frequency (MHz) 

Fig. 5. Chart showing a typical law for a variable capacitor intended. 
for tuning the medium and long wave bands. The third line shows 
wavelengths in the medium wave band when the capacitor is 
connected to a suitable coil and the fourth line shows the correspond- 

ing frequencies 

He walked over to his bench and 
rummaged in one of the drawers.. 

"Ah, here we are," he said, as he 
returned with a sheet of paper in his 
hand. "Take a look at this." 

Smithy placed the sheet on Dick's 
bench, and the latter gazed at it 
closely. (Fig. 5.) 

"This chart," continued Smithy, 
"not only shows capacitance values for 
spindle rotation but it also shows the 
medium wave wavelengths and fre- 
quencies which are given when the 
variable capacitor having this par- 
ticular law tunes the medium wave 
band. The capacitance doesn't reach 
10 per cent of maximum value until the 
spindle has passed through at least 
50 degrees of rotation, whereupon the 
low wavelength end of the medium 
wave band is opened out quite a lot. 
I should mention that this particular 
law is only one of quite a few that are 
encountered in practical variable 
capacitors." 

"Blow me," said Dick excitedly. 
"I've just cottoned onto something!" 

"What's that?" 
"The spacing along the wavelength 

line in that law chart will be the same 
as the spacing along the medium wave 
tuning scale of the receiver in which 
the capacitor is fitted!" 

"Exactly," confirmed Smithy. "And 
this leads on to the fact that you can' 
get a good idea of the law of the tuning 
capacitor in any receiver covering 
medium waves simply by looking at 
the wavelength spacing along the 
medium wave tuning scale. You'll find 
that there are quite high variations in 
tuning capacitor law between receivers 
of different makes and types. You can 
also get a good idea of tuning capacitor 
law by looking at the v.h.f. tuning. 
scales of f.m. receivers, provided of 
course that these don't use permeability 
tuning. Onl}> in this case the tuning 
scale graduations will be in terms of 
frequency instead of wavelength, and 
will extend from around 88 to 
108MHz." 

END VANE SEGMENT 
"You've certainly opened my eyes on 

this variable capacitor business," 
remarked Dick. "I can see myself 

taking an added interest in medium 
wave and f.m. tuning scales from 
now on!" 

Smithy picked up his mug and 
drank deeply. Dick's eyes fell on his 
aunt's receiver. 

"It's a pity that I won't be able to 
get that set fixed in time for Christmas, 
though." 

Are you sure the tuning capacitor is 
faulty?" 

Definitely," averred Dick. "The 
outside section of the 2 -gang is the 
oscillator section and it has a padding 
capacitor in series with it. Because of 
this I was able to check it with an 
ohmmeter; and the vanes are short- 
circuit over two-thirds of spindle 
rotation." 

"Nevertheless," said Smithy mildly, 
"it might just be worth your connecting 
up the battery and trying the set out 
once again." 

I cant see that doing any good," 
commented Dick reluctantly. "Still, 
I'll do it if only to please you." 

Dick clipped on the battery con- 
nector, turned on the receiver, selected 
medium waves and swung its tuning 
knob. The little set at once gave an 
extremely lively performance, repro- 
ducing stations at all sections of the 
medium wave band. Dick stared at it 
incredulously. 

Your aunt," chuckled Smithy, 
"hadn't done as much damage to that 
2 -gang capacitor as you'd imagined. 
All she'd done was to bend in one of 
the adjustable segments of the outside 
end vane. I spotted this whilst you 
were making the tea and so I simply 
bent it out again." (Fig. 6.) 

"Blimey, Smithy, you're marvellous. 
This has really made my Christmas!" 

"I'm glad you're pleased," said 
Smithy. "Let's see if we can find a bit of 
suitable music." 

He carefully tuned in a station on 
the radio, to be rewarded with Bing 
Crosby's rendering of `I'm Dreaming 
of a White Christmas'. 

"Stap me," remarked Dick. "He 
gets in every year, doesn't he?" 

But Smithy had left him and was 
now engaged on some mysterious 
errand elsewhere. Dick turned round 
to see the Serviceman delving into the 
rear of the spares cupboard. Smithy 

returned, accompanied by the pleasant 
chink of glass against bottle, and 
placed two glasses on Dick's bench. 
He proceeded to fill them, then 
handed one to his assistant. 

"Here we are, Dick. And let me 
now wish you a very Merry Christ- 
mas." 

And the same to you, too," 
returned Dick warmly. "In fact, let me 
wish you the very best Christmas 
you've ever had." 

"Thank you," said Smithy gravely. 
"We'd better now be upstanding." 

Adjustable segments 
Slots in end vane 

Fig. 6. The outside vanes of 
each section of multi -vane 
air -spaced ganged tuning 
capacitors are slotted as 
shown here. If necessary, the 
individual segments can then 
be bent out to ensure that the 
capacitor presents the correct 
capacitance over all its 

spindle rotation 

They both rose and held up their 
glasses. 

"Let us next," pronounced Smithy, 
"wish a very Merry Christmas and a 
truly happy and prosperous New Year 
to all the readers who've put up with 
our antics over the last twelve months." 

They drank. 
"And," concluded Dick, "let us 

finish, as we have done on so many 
earlier Christmasses, by saying 'God 
bless us, every one'!" 

"That's funny! l don't remember 
there being a fire in the book" 
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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. (or # units after the first) up to a maximum of five, So Not just cover on the contents of your home but a simple. So easy. Apply to your Broker, Agent or local office package of personal protection you and your family need. of a General Accident company. And it's how we save you so much money: just ONE The Home Unit Policy can replace your existing insurances policy to issue instead of nine! And remember- as you buy more possessions just add You can build up to the cover you need by additional units 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 

Itp1ys to be protected bya 

Please send me further particulars of 
the Home Unit Insurance. 

Name 

Address 

20/9468 
DECEMBER 1973 
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The Sinclair Cambridge... 
no other calculator is so powerful 

and so compact. 

Complete kit -X24.95! sAn 

The Cambridge - new from 
Sinclair 
The Cambridge is a 

new electronic 
calculator from Sinclair, 
Europe's largest 
calculator manufacturer. 
It offers the power to 
handle the most complex 
calculations, in a 

compact, reliable package. 
No other calculator can 
approach the specification 
below at anything like the 
price - and by building it 
yourself you can save a 

further £5.50 ! 

Truly pocket -sized 
With all its calculating 
capability, the Cambridge 
still measures just 
42"x2"x;6". That means 
you can carry the Cambridge 
wherever you go without 
inconvenience- it fits in your 
pocket with barely a bulge. It 
runs on ordinary U16 -type 
batteries which give weeks of 
life before replacement. 
Easy to assemble 
All parts are supplied - all you 
need provide is a soldering iron 
and a pair of cutters. Complete 
step-by-step instructions are 
provided, and our service department 
will back you throughout if you've any 
queries or problems. 
The cost ? Just £27.45! 
The Sinclair Cambridge kit is supplied to you 
direct from the manufacturer. Ready 
assembled, it costs £3295 - so you're 
saving £5.50 ! Of course we'll be happy to 
supply you with one ready -assembled if 
you prefer- it's still far and away the best 
calculator value on the market. 

Features of the Sinclair 
Cambridge 
*Uniquely handy package. 

42"x 2" x ; 6 ", weight 32 oz. 
*Standard keyboard. All you 

needforcomplex calculations. 
*Clear -last -entry feature. 
*Fully -floating decimal point. 
*Algebraic logic. 
*Four operators (-F, 

with constant on all four. 
*Constant acts as last entry 

in a calculation. 
*Constant and algebraic 

logic combine to act as a 
limited memory, allowing 
complex calculations on a 

calculator costing less 
than £30. 

*Calculates to 8 
significant digits, with 
exponent range from 
1020 to 1079. 

*Clear, bright 8 -digit 
display. 

*Operates for weeks on 
four U16 -type batteries. 
(MN 2400 recommended.) 

~:;: 
s: ................................. 

`:: e i` . .. .. .. ... .. .. 
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The kit comes to you packaged in a 
heavy-duty polystyrene container. It, 
contains all you need to assemble 
your Sinclair Cambridge. 
Assembly time is about 3 hours. 

Contents : 

1. Coil. 
2. Large-scale integrated circuit. 
3. Interface chip. 
4. Thick -film resistor pack. 
5. Case mouldings, with buttons, 

window and light -up display in 
position. 

6. Printed circuit board. 
7. Keyboard panel. 
8. Electronic components pack 

(diodes, resistors, capacitors, 
transistor). 

9. Battery clips and on/off 
switch. 

10. Soft wallet. 

This valuable book -free!. 
If you just use your Sinclair Cambridge for 
routine arithmetic -for shopping, 
conversions, percentages, accounting, 
tallying, and so on -then you'll get more 
than your money's worth. 

But if you want to get even more out of it, 
you can go one step further and learn 
how to unlock the full potential of this 
piece of electronic technology. 

How? It's all explained in this unique 
booklet, written by a leading calculator 
design consultant. In its fact -packed 32 
pages it explains, step by step, how you 
can use the Sinclair Cambridge to carry 
out complex calculations like : 
Logs Sines Cosines 
Tangents Reciprocals nth roots 
Currency Compound 
conversion interest 
and many others... 

Sin=Iair 
Sinclair Radionics Ltd, London Road, 
St Ives, Huntingdonshire 
Reg. no : 699483 England 
VAT Reg. no: 213 8170 88 

DECEMBER 1973 

Why only Sinclair can make you this offer 
The reason's simple : only Sinclair- Europe's largest electronic calculator 
manufacturer- have the necessary combination of skills and scale. 
Sinclair Radionics are the makers of the Executive-the smallest electronic 
calculator in the world. In spite of being one of the more expensive of the small 
calculators, it was a runaway best-seller. The experience gained on the Executive 
has enabled us to design and produce the Cambridge at this remarkably low price. 
But that in itself wouldn't be enough. Sinclair also have a very long experience of 
producing and marketing electronic kits. You may have used one, and you've 
almost certainly heard of them - the Sinclair Project 60 stereo modules. 
It seemed only logical to combine the knowledge of do-it-yourself kits with the 
knowledge of small calculator technology. 
And you benefit! 
Take advantage of this money -back, no -risks offer today 
The Sinclair Cambridge is fully guaranteed. Return your kit within 10 days, and 
we'll refund your money without gljestion. All parts are tested and checked before 
despatch - and we guarantee a correctly -assembled calculator for one year. 
Simply fill in the preferential order form below and slip.it in the post today. 
Price in kit form: £24.95 + £2.50 VAT. (Total: £27.45)- 
Price fully built: £29.95 + £3.00 VAT. (Total : £32.95) 

I 
MIR MIMI 

REC 1273 ITo : Sinclair Radionics Ltd, London Road, 
St Ives, Huntingdonshire, PE17 4HJ 

I 
I 
I 
I 
I 
I 
I 
1 

Please send me Name 
a Sinclair Cambridge calculator kit at 

£24.95 + £2.50 VAT (Total : £27.45) 
a Sinclair Cambridge calculator ready 

built at £29.95 + £3.00 VAT 
(Total : £32.95) 
*I enclose cheque for £ , made 
out to Sinclair Radionics Ltd, and 
crossed. 
* Please debit my * Barclaycard/Access 
account. Account number 

Address 

*Delete as required. PLEASE PRINT 

MIS ----------- Min -J 
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SPEAKERS 
EM 
EM 
EM 
EM 
EM 
EM 

13 x 8,3,8 or 15 ohm 
13 x 8, 150 clic 3,8or15ohm 
13 X 8, 450 t/tw 3, 8 or 15 ohm 
13 X 8 type 350 8 ohm 
6;" 93850 4 or 8 ohm 
8 X 5 D/Cone Roll/s 8 ohm 

Baker Group 25 3,'8 or 15 ohm 
Baker Group 35 3, 8 or 15 ohm 
Baker De Luxe 12"d/cone 
Baker Major 12" 
Kef T27 
Kef T15 
Kef B110 
Kef 8200 
Kef 8139 
Kef DN8 
Kef DN12 
Kef DN13 
Fane Pop 100 watt 8/15 ohm 
Fane Pop 60 watt 8/15 ohm 
Fane Pop 50 watt 8/15 ohm 
Fane Pop 25/2 25 watt 8/15 ohm 
Fane Pop 15 watt 8/15 ohm 
Fane Crescendo 15" 8 or 15 ohm 
Fane Crescendo 12A 100w 8 or 15 ohm 
Fane Crescendo 12B bass 
Fane 807T 8" d/c roll/s 8 or 15 ohm 
Fane 808T 8" d/cone 8 or 15 ohm 
Goodmans Axent 100 tweeter 
Goodmans 8P 8 or 15 ohm 
Goodmans 10P 8 or 15 ohm 
Goodmans 12P 8 or 15 ohm 
Goodmans 15P 8 or 15 ohm 
Goodmans 18P 8 or 15 ohm 
Goodmans Twinaxiom 8 

WILMSLOW AUDIO' 
THE Firm for speakers! 

£2.03 
£2.25 
£3.60 
£8.25' 

£2.80 
£2.50 
£6.60 
£7.50 
£9.62 
£7.50 
£4.67 
£5.50 
£6.16 
£7.42 

£10.72 
£1.92 
£4.12 
£2.75 

£21.45 
£12.26 
£10.17 
£5.94 
£4.40 

£27.50 
£24.20 
L24.20 
£3.85 
£2.64 
£6.60 
£3.80 
£4.49 

£11.55 
£17.05 
£29.70 
£6.79 

Goodmans Twinaxiom 10 £7.61 
Elac 9 X 5, 59RM109 15 ohm, 59RM114 8 ohm £2.53 
Elac 6f" d/c roll/s 8 ohm £3.22 
Elac 6f" d/cone 8 ohm £2.59 
Elac 4' tweeter TW4 £1.21 
Wharfedale Super 10 RS/DD L9.80 
Coral 6f" d/cone roll/s 8 ohm £2.42 
Siran 6" 3 or 8 ohm £1.44 
Richard Allan 12" d/c 3 or 15 ohm £2.20 
10"x6"3.8 or 15 ohm 

FREE 
£1.92 

With speaker orders over £7 "Hi-Fi Loudspeaker Enclosures" book. 
All units guaranteed new and perfect. Prompt despatch. 
Carriage and insurance 35p per speaker (tweeters and crossovers 20p) 

ALL PRICES QUOTED INCLUDE V.A.T. 

8"x5"3or8ohm £1.38 
7" x 4" 3 or 8 ohm £1.38 
2f" 64 ohm or 70 mm 80 ohm .65 
Adastra Hiten 10" 10w 8 or 15 ohm £2.80 
Eagle DT33 dome tw. £5.45 
Eagle HT15 tweeter £3.66 
Eagle CT5 tweeter £1.25 
Eagle CT1O tweeter £2.54 
Eagle MHT10 tweeter £3.74 
Eagle FR4 £4.45 
Eagle xover CN23, 28, 216 £1.15 
Sp. matching transformer 3-15 ohm £1.10 
Celestion MF1000 25w horn 8 or 15 ohm£10.45 
Celestion PS8 (for Unilex) 
Celestion G12M 8 or 15 ohm 
Celestion G12H 8 or 15 ohm 
Celestion G15C 8 or 15 ohm 
Celestion G18C 8 or 15 ohm 
Car Stereo speakers - ask for leaflet. 
SPEAKER KITS 
Wharfedale Unit 3 

Wharfedale Unit 4 
Richard Allan Twinkit 
Richard Allan Triple 8 
Richard Allan Triple Assem. 
Richard Allan Super Triple 
Goodmans DIN 20 
Fane Mode One 
Kefkit 2 
Kefkit 3 

Peerless 2-8 
HELME XLK25 (Pair) 

£2.16 
£12.00 
£15.00 
£24.00 
£33.00 

£8,25 
£14.50 
£7.95 

£11.75 
£17.50 
£20.75 
£8.58 
£9.00 

£24.75 
£35.50 
£5.50 

£18.17 

HELME XLK50 (Pair) £37.18 
Peerless 10-2 £8.47 
Peerless 20-2 £10.41 
i,.p en.pa.ker trice and c.binet. -.end for Irae bpokl.c "Chaoeltg .5pe.ker". 
ri ,Include V.A.T. C.rriap and i,.,,.,,. 9sp p.r kit. 

RADIOS/CASSETTES/AMPS 
Grundig RF310 £21.25 
Grundig Signal 500 £27.00 
Grundig Mariner TR865 £32.00 
Grundig Elite Boy 500 £24.00 
Grundig Melody Boy 500 £24.00 
Grundig Melody Boy 1000 £35.00 
Grundig Yacht Boy 210 L31.00 
Grundig RF430 mains £23.75 
Grundig RF310 mains £21.00 
Grundig Top Boy £16.75 
Grundig Satellit 1000 £116.00 
Grundig C402 cassette £27.00 
Grundig C230 cassette £28.00 
Tandberg TP41 £37.75 
BASF 9301 radio/cassette £58.00 
Bush VTR178 5 band (inc. air) £29.00 
Trio KA2000A £33.00 
Trio KA2002 £41.00 
Gec. C200 radio/cassette £31.00 
ITT/COLT £9.95 
ITT/KB Golf Preset £21.25. 
ITT/KB Weekend Auto £16.00 
ITT/KB Europa £18.00 
ITT/KB SL53 cassette £22.82 
!TT/KB Studio 60M cassette £29.32 
ITT/KB Studio 73 stereo cassette £44.00 
Koyo KTR1664 8 waveband £40.00 
Koyo KTR 1770 11 waveband £56.50 
Koyo KTR1883 5 bandair) (inc. £23.50 

yy 

FREE wlehuii ::".U -en tedarr,.dcutlnr 

PA/DISCO AMPLIFIERS. (carriage and 
insurance £1.00) 
Baker 100 Watt 
Linear 30/40 
Linear 40/60 
Linear 80/100 

WILMSLOW AUDIO Department R.C. 
LOUDSPEAKERS: SWAN WORKS, BANK SQUARE, RADIOS ETC: 10 SWAN ST. WILMSLOW, CHESHIRE. SK9 1HF 

WILMSLOW, CHESHIRE. SK9 1HF TELEPHONE WILMSLOW 29599 

£46.00 
£25.00 
£30.00 
£50.00 

UNDERSTANDING TELEVISION 
by 

J. R. DAVIES 
Over 500 pages 
300 diagrams 

Principles of 405 line reception 
Principles of 625 line reception 
Nature of the television signal 
Receiver tuner units 
A.F. and video amplifiers 
Deflector coil assemblies 
Automatic gain and contrast control 
Receiver aerials 

Available from 
Data Publications Ltd., 57 Maida 

£2-10 
POSTAGE 

20p 
The cathode ray tube 
Receiver i.f. amplifiers 
Vertical and horizontal timebases 
Synchronising 
Power supply circuits 
COLOUR TELEVISION -80 page 
section deals comprehensively with 
this subject 

Vale, London, W9 1SN 
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SMALL ADVERTISEMENTS 
Rate: 4p (9d) per word. Minimum charge 60p (12/-). 

Box No. 10p (2/-) extra. 

Advertisements must be prepaid and all copy 
must be received by the 4th of the month for 
insertion in the following 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 
E.lcctronics Consirurtor.l 57 Maida Vale, London, 

W9 1 SN 

BUILD 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. 

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, WR1 3QQ. 

SERVICE SHEETS for Televisions, Radios, Transistors,. 
Tape Recorders, Record Players, etc., from 5p. with 
free Fault Finding Guide. Catalogue 15p. Please send 
S.A.E. with all orders/enquiries. Hamilton Radio, 
47 Bohemia Road, St. Leonards-on-Sea, Sussex. Telephone, 
Hastings 29066. 

FREE CATALOGUE of audio mixer modules for use in 
disco, hi-fi, recording, P.A. and mixing equipment. Send 
large S.A.E. to: Hillcrest Electronics, 123 Harestone Hill, 
Caterham, Surrey. 

CATALOGUE. NO. 18, containing credit vouchers 
value 50p, now available. Manufacturers new and 
surplus electronic and mechanical components, price 
23p post free. Arthur Sallis Radio Control Ltd., 28 
Gardner Street, Brighton, Sussex. 

WANTED: Valves - 6AZ8, 6BJ7, and 5U4 -GB. 
Must be in new condition. Box No. G215. 

BATTERY ELIMINATOR KITS. Our well-known Mini 
Mains Pack Kits now complete with drilled insulated base 
32 x 55mm. Fits . into space of most large transistor 
batteries. Easy wiring instructions. Safe; silent mains 
transformer, silicon rects., smoothing capacitor, all top 
grade. For any ONE of these voltages (stage which): 3V, 
300mA max.; 6V, 180mA; 9V, 120mA; 18V, 60mA. £1.50, 
VAT ,INCLUDED. By mail only, U.K. post 5p. Ama- 
tronix Ltd., 396 Selsdon R,oad, South Croydon, Surrey, 
CR2 ODE. 

BUILD THE MOLLARD C.C. TV CAMERA. Complete 
kits now available from Crofton Electronics. Send lane 
s.a.e. for details to: 15-17 Cambridge Road, Kingstbn- 
Upon-Thames, Surrey. Reply by post. No callers please. 

DIRECT FROM MANUFACTURER - a comprehensive 
catalogue of UHF & VHF/FM aerials, fixing brackets, 
chimney lashings, clamps, masts, amplifiers, cable, etc., 
for the D.I.Y. enthusiast. Complete with useful instal- 
lation hints. Send 3p stamp to Claydew Enterprises 
(REC), 261 Hardness Street, London S.E.24. 

MAGNIFIERS: Ideal for the inspection of printed circuit 
boards, etc. S.A.E. for list to Revor Optical & Technical, 
36 Baker Street, London W I M 1DG. 

CHROMASONIC ELECTRONICS. New list 10p, post free. 
Data Dept., 56 Fortis Green Road, London, N10 3HN. 

(Continued on page 321) 

BENTLEY ACOUSTIC CORPORATION LTD. 
All prices inclusive of V.A.T. 

The Old Police Station, Glouca.ur Road, LITTLENAMPTON Suuex. PHONE 6743 
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PYS00 .80 

BC108 .14 
BCI09 .11 

6BR7 .90 
6BR8 .75 

30317 .65 
30P12 .69 

ECF86 .64 
ECH35.50 

GZ34 .37 
HVR2 .53 

PY500A 
.80 

BC113 .28 
BC118 .25 

613W6 .72 
68W7 .50 

30PI9 .75 
30PL1 .57 

ECH42 59 
E01381 .28 

KTW61.63 
KTW62.63 

PY800 .31 
PY801 .31 

BCZII .42 
13E159 .28 

6BZ6 .49 
6C4 .28 

30PL13 .75 
30P114 .75 

- ECH83 .44 
ECH84 .44 

KTW63.50 
KT4I .98 

00V03! 
10 1.20 

136163 .22 
8F180 .6CU33 

5 

.75 
6E5 .75 

30PL 15 .87 
35L6GT.55 

ECL80 .40 
ECL82 .28 

KT66 .80 
PABC80 

RI9 .28 
3125 .65. BYI . 

6F1 .70 
6F60 .50 

33W4 .30 
33Z4GT.42 

EC383 .52 
ECI.84 .54 

.32 
PC86 .60 

1126 .60 
11191 .65 

BY127 .20 
OA91 .10 

6E18 .55 
6F27 .65 

35Z5CT. 
1.00 

ECLBS .54 
E01.86 .33 

PC88 .60 
PC97 .36 

1.7801 .76 
UABC80 

0495 .10 
0023 42 

6F2d .60 - 

606602.18 
50135 .35 
5005 .32 

EF22 .63 
EF4I .58 

PC900 .29 
PCC84 .29 

.33 
UAF42.49 

0024 .42 
0025 .42 

6J50T .29 
63370 .19 

50160T.65 
DAF91 .22 

EF80 .23 
EF83 .54 

PCC85 .24 
PCC88 .39 

UBC41 .53 
UBCeI 40 

0C35 .35 
OC14 .11 

61(80 .33 
6L60T .55 

DAF96.36 
DF91 .20 

EKG .28 
EF86 .30 

PCC89 .42 
PCCI89.48 

UBF80.33 
UBF89 .33 

0045 .12 
0C46 .17 

6Q7G .50 
6Q70T .50 

DF96 .36 
DK91 .28 

EF89 .27 
EF91 .17 

PCF80 .28 
PCF82 .33 

UC92 .33 
UCC84 .33 

0070 .14 
0071 .12 

6V6G .17 
6V6GT .27 

DK92 .50 
'DK96 .45 

EF92 .30 
EF183 .27 

PCF84 .40 
PCF86 48 

UCC85.33 
UCF80 .31 

0072 .12 
0074 .25 

6X4 .30 
6X30 .28 

DL92 .26 
DL96 .38 

E6184 .30 
EH90 .34 

PCF801.48 
PCF802.37 

11CH42.57 
'UCH81 .29 

0075 .12 
0078 .17 

7B6 .75 
7Y4 .65 

DY87f6.30 
DY802 .30 

EL32 .50 
EL34 .54 

PCF806.55 
PCL82 .32 

UCL82 .30 
UCL83.54 

00780 .17 
OC81 .12 

9D7 .40 
IOFI .50 

E88CC .60 
E180F .90 

6337 .74 
E141 .53 

PCL83 .54 
PC381 .35 

UF4I .50 
1.1680 .35 

00.B1D.12 
0082 .12 

10E18 .55 
1246 1.00 

EA50 .27 
EABC80 ' 

EL84 .23 
EL85 .40 

PCL805.55 
PC186 .36 

UF85 '34 
UF86 .63 

OC82D .11 
0083 .22 

12AC6 .55 
12AD6 .60 

.30 
EAF42 .48 

EL86 .38 
EL91 .38 

P13500 1.44 
PEN45 .80 

UF89 .27 
31341 .54 

0084 .26 
00205 .47 

12AE6 .60 EAF801.50 E195 .39 

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 10p per order up to three items, each add- 
itional item 3p extra. Orders between £5 and £10 add 25p total. Orders over 
£10 post free. Same day despatch by first class mail. Terms of business 
available on request. Any parcel insured against damage in transit for only 
3p extra per order. Business hours 9 a.m.-5.30 p.m., Mon -Fri. Closed 1-2 
p.m.,Please enclose S.A.E. with all enquiries. 

Learn to understand 
electronics 
for your hobbies 
1. LernaKit course 

Step by step, we take you through all the funda- 
mentals of electronics and show you how easily the 
subject can be mastered. 
(1) BUILD AN OSCILLOSCOPE. 
(2) READ, DRAW AND UNDERSTAND 

CIRCUIT DIAGRAMS. 
(3), CARRY OUT OVER 40 EXPERIMENTS 

ON BASIC ELECTRONIC CIRCUITS AND 
SEE HOW THEY WORK, 

2.Become a Radio -Amateur 
Learn how to become a radio -amateur in contact 
with the Wide world. We give skilled preparation for 
the G.P.O. licence. 

Brochure, without obligation to: 

BRITISH NATIONAL RADIO & 
ELECTRONICS SCHOOL 
P.O. BOX 156, JERSEY, CHANNEL ISLANDS. 

NAME 
ADDRESS 

BLOCK CAPS 
PLEASE. ffl EMI 
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/ GIRO NO. 331 7056 
C.W.O. only. P. & P. IOp on orders below C5 

Discount:: 1E10-10%, £20-15% (except net items) 
Export Order enquiries welcome (VAT free) 

Official Orders accepted from 
Educational & Government Departments 

ALL PRICES INCLUDE -VAT 

SPECIAL RESISTOR KITS 41 10E12 1W KIT: 10 of each 512 value, 10 ohmsl M, a total of 610 (CARBON FILM 5%). E3 10 net 
10E12 }W KIT: 10 of each E12 value, 10 ohms-IM, a total of 610 (CARBON FILM 5':), E3.20 net 
25E12 5W KIT: 25 of each E12 value. 10 ohms -1M, a total of 1525 (CARBON FILM 5%), E7-20 net 
25E12 5W KIT: 25 of each E12 value, 10 ohms-IM. a total of 1525 (CARBON FILM 5%), E7-35 nec 
20E12 #W KIT: 20 of each E12 value. 10 ohms --1M, a total of (220 (METAL FILM 5%1, E7 -SO net 
15E(2 1W KIT: 15 of each E12 value. 10 ohms-IM, a total of 915 (METAL FILM 5°0). CB -15 net 
10E12 2W KIT: 10 of each 512 value, 10 ohms-IM. a total of 610 ((4ETAL FILM 5"), E12.65 net 

MULLARD POLYESTER CAPACITORS C280 SER ES 
250V P.C. Mounting: 00111F, 0'0150F, O'0220F, 0.033uF, 0' 0470E, 35,.0-0680F. 
0-IUF, 41-p. 0.150F, 45p. 022,,F, 5#p. 0'330F. 8p, 0.470F, 9p. 0'680F, IIp. IUF, 
15p. I -50F, 22p. 2.20F, 25p. 
MULLARD POLYESTER CAPACITORS C296 SERIES 
400V: 0.0010F. 0.00150F, 000220F, 0.00330F, 0-00470F, 25p. 0.0068íF, 0 0110F, 
0-0150F, 0-0220F. O.0330F, 3#p. 0.0470E, 0' 068uF, 0.I0F, 45p. 0-150F, 65p. 
0225(F, 85p. 0'33,F, 12p. 0470F, 14p. 
160V: 0-010F, 0'0150F, 0.0220F, 25p. 0.0470F, 0-0680F, 35p. O l 0F, 0'150F, 45p. 
0220F, Sp. 0 ' 33µF, 6p. 0 '470F, 7}p.068µF, Ilp. IµF, 12#p. 
MINIATURE CERAMIC PLATE CAPACITORS 
50V: (pF) 22. 27. 33, 39. 47. 56, 68, 82, 100, 120, 150180, 220. 270, 330, 390, 470, 
560, 680, 820,1K, I K5, 2K2, 3K3, 4K7, 6K8, (µF) 0 01. 0 015, 0.022, 0.033, 0.047, 
21p. each.0 1, 30V, 45p.: 0 I; 100V. 5}p. 
POLYSTYRENE CAPACITORS 160V 5% 
(pF) 10. 15. 22, 33, 47, 68, 100, 150, 220, 330. 470, 680, 1000, 1500, 2200, 3300, 
4700. 4p. 6800, 1.0.000,45p. 

RESISTORS 
CF-High Stab Carbon 
W. Type Range 
} CF 22 -IM 
5 CF 22-2M2 

CF 22-1M 
5 MF l0 -2M7 i MF I0 -2M2 
1 MF 10-10M 
2 MF 10-10M 
(Srvalue mixingprices, ° 
VALUES AVAILABLE-E12 

Film, 5% MF-High Stab Metal Film, 5%. 
-9 10-49 50-99 100-249 250-499 500-999 1000- Size rem 

0.8 0.65 0.62 0.55 0.5 0:45 2.4 .7.5 
0'8 0.65 0.62 0.55 0.5 0 45 3'9x10.5 
0.8 05 

0.7132 0.65 0.65 0.60.45 

0.5 05 
3x716 0'9 0:8 

0.9 0.8 0.7 0.65 0.65 0.6 42x10.8 
-5 125 I -25 1'1 I 0'95 0 88 6.6x13 

3 2.5 2.5 2 1 75 1.75 1'6 8x17-5 
please refer to our catalogue. (price in pence each) 

Seriez only. "NET PRICES ABOVE 100 
PRESET SKELETON POTENTIOMETERS 
MINIATURE 025W Vertical or horizontal 6p each IK. 2K2, 4K7, 10K, etc. 

p to IM it 
5U8 -MIN 0 05W Vertical, 100 0 to220K Sl 5p each 

. 

B. H. COMPONENT FACTORS LTD. 
(R.C.) 61 CHEDDINGTON ROAD, PITSTONE, 
NR.T l.G heeONgBUZZARD, 

(Std. COode 0296)9A6 
PLEASE WRITE FOR FREE CATALOGUE 

Miniature Mullard Electrolytics 
I OUF 63V 6p 680F 16V 6p 
I ..50F 63V 6p 680F 16V I6p 
2-20F 63V 6p IOOUF 10v 6p 
3.30F 63V 6p IOoyF 25V 6p 
400F 40V 6p IOOuF 63v 14p 
4-7,,F 63V bp I50,F 16V 6p 
6 80F 63V 6p ISOuF 63V 15p 
8-OuF 40V 6p 2200F 6-4V 6p 
IouF 16V 6p 220uF I0V 6p 
IOoF 25V 6p 220uF 16V 8p 
IOoF 63V 6p 2200F 63V 2Ip 
150F 13V 6p 3300F 13v I5p 
16p150F 

40V 
F 63V 6p 330uF 6.4V 

25V 6p 4700F 40V 20p 
220F 63V 6p 6800F 16V ISp 
320F I0V 6p 6800F 40V25p 
330F 16V 6p 100010F I6V20p 
330F 40V 6p I0000F 25V 25p 
32íF 63V 6p 1500uF 6.4 I5p 
470F 10V 6p 1500uF 16V 25p 
4700F 25V 6p 22000F 10V 25p 

63V Bp 3300µF 6.4 26p nseit' 
VEROBOARD 0- I 0-15 
25 x 5 28p 28p 
2) x 32" 26p 19p 
33 x 5' 32p 33p 
3: x 3;" 28p 28p 
25 o I" 7p 7p 
25 x 5" (Plainl - 14p 
2' o 35" r Plain) - 12p 
5 x 35" (Plain) - 22p 
Insertion tool 599 59p 
Track Cutter 44p 44p 
Pins, Pkc. 25 IOp 10p 

POTENTIOMETERS 
Carbon Track 5K 2 to 2M it, Io or lin. Single, 165p Dual Gang 46p. Log Single with switch 26p 
Slider Pots. 10K, 100K, 500K.'3omm, 34p. 45mm, 47p. 60mm, 55p. 

DIODES 
N4001 65p 
N4002 7-Ip 
N4003 9p 
N40049)p 
N4005 12p 
N4006 149 
N914 7p 
N916 7p 
BAIOO 10p 
OAS 42p 
0A47 9p 
OAST IIp 
OA200 Bp 

PLUGS 
DIN 2 Pin lip 

3 Pin 13p 
5 Pin 180° 15p 
Std. lack 14}p 
2.5mm jack I 1p 
Phono 51P 
SOCKETS 
DIN 2 Pin IOp 

3 Pin 10p 
5 Pin 180° lip 
Std. Jack 145p 

mm lack I 1p 
Phono 51-p 

ELECTROLYTIC CAPACITORS. Tubular & Large Cans 
(uF V): 22 25, 22 63, 4 7 10, 47 25, 4'7.63, 22 10, 22'25, 
22 63, 5p. 2'10, 10 10, 50 10, 100 10, 10 25, 50 25, 10,50, 5#p. 
200.10, 100 25, 50-50, 65p. 500 10, 200 25, 100 50, 9p. 1000.10, 
500 25, 200 50, 11p. 2000 10, 1000 25, 500 50, 165p. 1000 50, 
39p. 1000 100, 66p, 2000 25. 27p. 2500 12, 17p. 2500.25, 33p. 
2500 50, 62p. 3000 50, 72p, 5000 25. 66p. 5000 50, 94p. 7000.50. 
60p, 25,000 25, 74p. HI-VOLT: 8 350, 14p. 16 350, 19p. 32 350, 
259.50 250, 18p 100 500, 33p. 

. METALLISED PAPER CAPACITORS 
250V: 005µF, 0 10F 4I p, 
500V:0'025oF,0-050F.4tp 0?ÌUF. 5}p,0 250F, 64p. 0.50F, 9p. 
(000V: 0-OlyF, 10p. 0-0220F, 12p.0 0470F, 0' IµF, 16p. 0-220F, 
31p, 0.4710F. 39p. 

TRANSISTORS 
ACI28 
ACI 27 

122p BC213L I2p 
BC107 IIp BC214L 17p 
BC108 I2p OC44 18p 
BC109 13p OC7I 139 
BC148 12p OC81 16p 
BC149 lip OC170 23p 
BCI82L lip TIS43 33p 
BC183L lip 2N2926 IIp 
BCI84L 139 2N3702 IIp 

Integrated 
Circuits 
,A709C 50p 
1A741C 55p 
,A723C CI 
0L914 . 35p 

Screened Wi e, Metre 5#p 
Twin Screened Wire, Metre lop 
Stereo Scree ed Wire, Metre 10p 
Connecting Wire, All colours, Metre 25-p 
Neon Bulb, 90V Wire Ended 5 for 24p 
Panel Neon, 240V Red, Amber, Clear 165p 

QUANTITY DISCOUNT 
SPECIAL BULK BUY PRICES 

ARE AVAILABLE BY 
QUOTATION FOR LARGE 

PROJECTS AND TRADE 

BUILD THE 

atz 

TREASURE 
TRACER 
METAL MKIII LOCATOR 

Incorporatesvaricap 
tuning for extra 
stability 
Weighs only 22oz 
and has perfect 
balance 
Loudspeaker or ear- 
phone operation 
(both included) 
Handle knocks down 
to only 17in. for 
transport 
Ministry approved 
design 
Excellent sensitivity 
and stability 
Kit can be built using 
only soldering iron, 
screwdriver, pliers 
and wire snips 
Drilled, tinned, fibre - 

SEN D glass p.c. board with 

S.A.E. component siting 

FOR 
printed on 
Fitted with Faraday 

LEAFLET Screen. 

Complete£9.80 
. 

Built, £13.76 
kit with plus tested Plus 
pre -built 35p and 35p 
search Post Guaran- Post 
coil í0c. V.A.T. teed. inc. V.A.T. 

MINIKITS ELECTRONICS, 
35f Langley Drive, Wanstead, 

LONDON E11 2LN (Mail order.only) 

VALENCE ELECTRONICS 
THE FERRANTI SPECIALISTS 

TRANSISTORS-DIODES-I.C.'S- 
OPTO ELECTRONICS -FLASH TUBES 
ZN414 RADIO I.C. £1.30 
RED L.E.D. BY HEWLETT- 

PACKARD PANEL 
MOUNTING 

WITH 
BFS59 
BFS60 
13E561 
BFS96 
BFS97 
8E598 
ZTX107 
ZTX108 
ZTX109 
ZTX212 
ZTX213 
ZTX214 
ZTX300 
ZTX301 
ZTX302 
ZTX303 
ZTX304 
ZTX310 
ZTX311 
ZTX312 
ZTX313 
ZTX314 
ZTX320 
ZTX330 
ZTX331 
ZTX382 
ZTX383 
ZTX384 
ZTX450 
ZTX451 
ZTX500 
ZTX501 
ZTX502 
ZTX503 

ZENERS 
KSO30A to 
KS180A 
all at 19p 

ALL PRICES FULLY INCLUSIVE 
P & P 10p. FREE OVER E2. 
MAIL ORDER ONLY FROM: 
VALENCE ELECTRONICS, 2A CANAL 

STREET, DROYLESDEN, LANCS. 

FREE CLIP 30p 
15p ZTX504 43p 
20p ZTX510 17p 
20p ZTX530 21p 
15p ZTX531 22p 
23p ZTX550 17p 
20p ZTX551 17p 

9p 
8p DIODES 

11p ZS120 8p 
14p ZS121 tOp 
14p ZS122 13p 
15p ZS123 16p- 
12p ZS124 18p 
13p ZS140 2Sp 
17p ZS141 43p 
14p ZS142 33p 
21p 
9p ZS170 10p 

10p ZS171 13p 
10p ZS172 16p 
11p ZS174 17p 
13p ZS176 23p 
31p Z5178 38p 
15p ZS270 11p 
16p ZS271 16p 
13p ZS272 18p 
15p ZS274 19p 
18p ZS276 26p 
17p ZS278 37p 
17p 
12p 
13p 
17p 
14p 

E 

R 
N 

I 

E 

7 6 

MINICOMP 

°r. 
DO 

t DX 

E 

R 
N 
I 

E 
As described in R Er E, NOV. 1973 
MINICOMP100 is a miniaturised ERNIE 
that gives purely RANDOM NUMBERS 
within four ranges: 
*0-59 POOLS DRAWS 
*1-36 ROULETTE 

DICE 
0-99 BINGO Et NUMBER GAMES 

Invent your own PARTY GAMES, and 
have your own rules! 
Case approx. 7" x 5" x 3". Elegant Nylon 
finish in Blue or Grey. Silk aluminium 
panel. 
240v. 50Hz. Mains operated. 
SPECIAL CHRISTMAS OFFER 
Built and guaranteed units: £19.87 
For orders received on or before 31st 
January 1974. Usual price £24'87. 
TERMS: C.W.O. MAIL ORDER ONLY 
Micro Electronics, 51 Mexfield Road, 
London SW15 2RG 
Tel: 01-870 2368 
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SMALL ADVERTISEMENTS 
(Continued from page 319) 

WORLD RADIO TV HANDBOOK 1974 (published 
December), £3.15. Delivered direct from Denmark if' 
ordered before publication. HOW TO LISTEN TO THE 
WORLD £2.00. Postage and VAT included. Every order 
acknowledged immediately. David McGarva, PO Box 
114, Edinburgh, EH I 1HP. 

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. 

AMIDON TYPE TOROID CORES. For details send 
S.A.E. to: T.M.P. (Electronic Supplies), Office address: 
3 Bryn Clyd, Leeswood, Mold, Flintshire, CH7 4RU. 

FOR SALE: "Aerokits" Model Patrol Boat, 40 in. long, 
11 in. beam, fitted Taplin Twin engine and twin rudder 
steering. Superstructure needs completion. Raven 4 
channel reed radio control Rx and Tx, needs fitting into 
boat. £50 o.n.o. Box No. G22I. 

JOIN THE INTERNATIONAL S.W. LEAGUE. 'Free 
services to members including Q.S.L. Bureau, Amateur 
and Broadcast Translation, Technical and Identification 
Dept. - both Broadcast and Fixed Stations, DX 
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. Membership including 
monthly magazines, etc., £2.00 per annum. (U.K. and 
British Commonwealth), overseas 6 Dollars or £2.50. Sec- 
retary ISWL, 1 Grove Road. Lydney, Glos., GL15 SJE. 

STAMP COLLECTION. Commemoratives - IGY, Rail- 
ways, Space, etc. etc. Cat. value around £150. For sale 
or exchange radio gear. Box No. G222. 

BEGINNERS. A new inexpensive course in electronics with 
the beginner in mind. All components for 22 carefully 
graded experiments plus a comprehensive instruction 
booklet. No soldering required. Send £3 to ELECTRO- 
LERN, Lyburn Lodge, Nomansland, Wiltshire, SP5 2BP. 
Post & package 12p. S.A.E. for details of our other instruc- 
tion and constructional kits. 

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. 

WIDESCREEN CINE OUTFIT, comprising Zenoscope 
anamorphic lens; reconditioned Prince 9.5mm cine camera, 
with fitting for lens; widescreen viewfinder, rectangular 
lens hood; 5 cassettes of Kodachrome II unexposed film; 
widescreen lens holder for projector and 60 x 30 inch 
widescreen projection screen. 9.5mm tine camera, recon- 
ditioned in leather case. Four super -8, 100 ft. tine film 
reels in plastic case. For sale or exchange. W.H.Y? 
Box No. G223. 

WORLD RADIO TV HANDBOOK 1974 (published 
December), £3.15! Delivered direct from Denmark if 
ordered now! HOW TO LISTEN TO THE WORLD 
(late October), £2.00! Postage and VAT included! Every 
order acknowledged immediately! David McGarva, 
PO Box 114, Edinburgh, E111.1 HP. 

(Continued on page 323) 
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PRECISION 
POLYCARBONATE CAPACITORS 

Close tolerance professional capacitors by well-known manufacturer. 
Excellent stability and extremely low leakage. All 63V D.C. 

0.47pF: ±5% 30p; ±2% 40p; t1% 50p 
1.0 pF: ±5% 40p; ±2% 50p; ±1% 60p 
2.2 pF: ±5% 50p; ±2% 60p; *1% 75p 
4.7 pF: ±5% 70p; ±2% 90p; f1%115p 
6.8 pF: ±5% 95p; ±2%115p; f1%150p 

10.0 pF: t5%110p; t2%140p; t1%180p 
15.0 pF: f5%160p; f2%210p; f1%270p 

NEW! -TANTALUM BEAD CAPACITORS 
Values available .1, .22, .47, 1.0, 2.2, 4.7, 6.8pF at35V, 10pF 
25V, 15pF 20V, 22pF 15V, 33pF 10V, 47pF 6V, 100pF 3V. 
All at 9p each; 6 for 50p; 14 for £1.00. Special pack, 6 off 
each value (78 capacitors) for £5.00. 

TRANSISTORS: BC107; BC108; BC109 as at 9p each. 6 for 
50p; 14 for £1.00; AF178 at 35p each or 3 for 95p. All brand 
new and marked. 
POPULAR DIODES: IN914 - 7p each; 8 for 50p; 18 for £1.00 
IN916 - 9p each; 6 for 50p; 14 for £1.00. IS44 - 5p each; 11 for 
50p; 24 for £1.00. All brand new and marked. 
400mW ZENER DIODES: Values available 4.7, 5.6, 6.8 7.5, 8.2, 
9.1, 10,11,12, 13.5, 15 volts. All new and marked. IANatt9p each; 6 
for 50p; 14 for £1.00. SPECIAL 6 off each voltage (66 zeners) £4;251 
SILICON PLASTIC RECTIFIERS 1.5 amp wired -ended D027. 
100 PIV at 8p each or 4 for 30p; 400 PIV at 9p each or 4 for 34p; 
800 PIV at 14p each or 4 for 50p. 
RESISTORS: Carbon film 5%.w at 40°c, *w at 70°c. Range 2.20- 
2.2M O. E12. series i.e. 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82, 
and their decades. All at 1 p each. 8p for 10; 70p for 100 of any one 
value. Special pack 10 off each value 2.20 to 2.2Mí2 (730 resistors) 
for £5.00. 
440V A.C. CAPACITORS: 0.1 pF: Size 1-1" x z", 25p each 
0.25pF: Size 11" x â", 30p each 0.5pF: Size 1f," xi", 35p each 
1.0 pF: Size 2" x;", 45p each 2.OpF: Size 2" x1", 75p each 
Suitable for use on C.D. ignition, 250V A.C. motors, etc. 

7p p. & p. on all orders below £5. Please add 10% V.A.T. 

MARCO TRADING 
Dept .R 7 The Maltings, Station Road, Wem, Salop 

THE 'PLUS' CATALOGUE 
-I- Technical data -I Countless bargains -I- Discounts 

25p 
REFUND VOUCHER 

The Electrovalue Catalogue 
now costs 25p (post free, 
surface mail) and is well 
worth it for its technical 
information. But we include 
with it a 25p refund voucher 
for spending on orders for 
£5 or more. You will find 
this catalogue a great 
money saver in every way. 

96 Pages. (4th printing) 
Transistors, with technical specs. 
I.Cs with working diagrams 
Resistors, capacitors, components 
Diagrams, tables, information 
GENUINE DÌSCOUNTS 

ELECTROVALUE LTD.IR.C;2 
28 St 3udes Rd., Englefield Green, Egham, TW20 OHB 
9-6 daily: 1.0 p.m. Sat. Telephone Egham 3603 
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4n" x 34" Meter 
30uA, 50uA 

l or 100uA 

£3.00 

MULTIMETER Model 200H 
20,000 ohm/volt £5.28 

MULTIMETER Model 
C-7081GN Range Doubler 

50,000 ohm/volt High Sensi- 

tivity Meter £1 2.37 

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

,50K E 600 Ohms £4.95 

Small DYNAMIC MICRO- 
PHONE as pictured or similar 

with remote on/off switch 

£1.27 
Large S.A.E. for List No. 6. Special Prices for quantity 
quoted on request. Add 10p for PEP on orders under £5. 

M. DZILIBAS 
158 Bradshawgate, Bolton, BL2 1BA, Lancs. 

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

still available. 

' WORTH WAITING' 
A JOINT ANNOUNCEMENT FROM 

IMHOFS 

Due to contractual commitments both at home 
and overseas Eddystone Receivers are in short 
supply. Whilst the manufacturers are doing 
their best to meet these requirements we 
would ask your forbearance and understand- 
ing of the present delivery situation. Limited 
supplies of the ever popular EC10 and EB37 
will contimue to be available. Apologies for the 
necessity to "DIM THE LIGHT" - normal 
brilliance will be resumed as soon as possible. 

IMHOFS EDDYSTONE RADIO Ltd. 
112-116 New Oxford St. Alvechurch Rd. 

London WC1A 1 HJ Birmingham B31 3PP- 

telephone 01 636 7878 telephone 021 475 2231 
R85 

"I MADE IT MYSELF" 
Imagine the thrill you'll feel ! Imagine how impressed \ 
people will be when they're hearing a programme on a 
modern radio you made yourself. 

Now! Learn the secrets of radio 
and electronics by building your 

own modern transistor radio! 
Practical lessons teach you sooner 

than you would dream possible. 
What a wonderful way to learn - and help qualify yourself 
for a new, better -paid career! No dreary ploughing through 
page after page of dull facts and figures. With this fascinating 
Technatron Course, you learn by building! 

You build a modern Transistor 
Radio . a Burglar Alarm. You 
learn Radio and Electronics by 
doing actual projects you enjoy - 
making things with your own 
hands that you'll be proud to own! 
No wonder it's so fast and easy to 
learn this way. Because learning 
becomes a. hobby! And what a 
profitable hobby. Because oppor- 
tunities in the field of Radio and 
Electronics are growing faster 
than they can find people to fill the 
jobs-! 

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

You get everything you need. 
Tools. Componentsr Even a ver- 
satile 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 in easy payments - in 

'fact you could make extra cash 
from spare -time work when you've 
turned yourself into a qualified man 
through B. I.E.T. training. 

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 back- 
ground 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 powerful 
radio. And after the course you 
can go on to acquire high-. 
powered technical qualifications, 
because B.I.E.T.'s famous courses 
go right up to City & Guilds' 
levels. 

Send now for FREE 
76 page book - see how 

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

To: BRITISH INSTITUTE OF QH [BRE 09 
ENGINEERING TECHNOLOGY 
Aldermaston Court, Reading RG7 4PF 

Yes, I'd like to know more about your course. Please send 
me free details-plus your big, 7e -page book that tells 
about all your courges. 
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SMALL ADVERTISEMENTS 
(Continued from page 321) 

AVOMETER & ELECTRONIC TEST EQUIPMENT. 
Repair & Calibration by experts. 'Q' Services Electronic, 
29 Lawford Crescent, Yately, Camberley, Surrey, G.U.17. 

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. 

WANTED: "Practical Electronics" for August 1972. Any 
reasonable price paid. Hook, 21 Peak View Road, Lounds- 
ley Green, Chesterfield, Derbyshire. 

50 UNMARKED UNTESTED 2W ZENERS, 50p. 10 tested 
250mW zeners, 25p. Selenium solar cells 12p. 4 -Digit 50051 
magnetic counters, 25p. 1N4007 diodes 8p. MLED500, 
MU54 LED's 20p. 400 p.i.v. 5A scr's, ex -equipment, 30p. 
100 feet insulated copper aerial wire, 60p. 100 resistors 
}-}W, 25p. 100 unmarked untested BZY88 type zeners, 
50p. 100 unmarked untested 0A91, 50p. 50 unmarked 
n.p.n. transistors similar to BC107/8/9, 50p. 6 Panel 
meters, £2.50. 10 insulated test sockets 25p. S.A.E. for 
sample. Resettable overload switches, 20p. 20p Fair - 
spaced ceramic trimmers, 10p. 7.5V a.c. 6 -pole C/O relay, 
40p. 25 40 p.i.v. 300mW fully tested diodes, 50p. J. Fulton, 
Derrynaseer, Dromore, Co. Tyrone, N. Ireland. 

THE BRITISH AMATEUR ELECTRONICS CLUB. A 
club for all who are interested in electronics as a hobby. 
Quarterly Newsletter sent free to members. Subscription 
50p per year. Details from Hon. Secretary J. G. Margetts, 
11 Peartree Avenue, Ditton, Maidstone, Kent. 

DENCO DP COILS for valve and f.e.t: use. Ranges 2, 3, 4 & 
5. Aerial and oscillator, 465kHz and 1.6MHz. Brand new 
in cans. 15p each plus postage. R. Storey, 145 The Knares, 
Basildon, Essex. Telephone : 0268-412177. 

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 
determining Broadlands future. Further details from: - 
The Hon. Membership Secretary, The Broads Society, 
"Icknield", Hilly Plantation, Thorpe St. Andrew, Norwich, 
NOR 85S. 

NEW AND USED COMPONENTS, Hardware and audio 
gear. Quantity of service sheets (mainly pre-war). Stamped, 
addressed envelope for list. David Coulam, Tathwell, 
Louth, Lincs., LN 11 9SR. 

"MEDIUM WAVE NEWS" Monthly during Dx season - 
Details from: K. Brownless, 7 The Avenue. Clifton. York. 

STOP THIEF! New Burglar Alarm Kit only £18.50. Battery 
operated. Easy installation. Choice of three security 
patterns. Or build our transistorised Alarm Circuit, com- 
plete kit £2.75. Castle Alarms, P.O. Box W06, Windsor, 
Berks. 

FOR SALE: Radio Constructor Volume 4 onwards with 
indexes, £1.25 per volume. VHF oscillator £9. Variac 
7 amps £5.50. Relays from 5p each. S.A.E. for large, 
clearance list. Meek, 39 Horsebrook Lane, Brewood 
Stafford. Telephone: Brewood 850760. 

RECITALS OF RECORDED MUSIC. The second Saturday. 
evening of each winter month. Next recital: December 
8th, 1973, 8 p.m. at Woodford Green United Free Church - 
Woodford Green, Essex. Bus routes 20, 20A, 179 and 275 - 
alight at "The Castle" stop. Programme consists of works 
by Corelli, Bach, Handel and Ravel. 

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. 40p. 
Brand new Wire -wound' Resistors. 1-7 Watts. Good Selection. 100 
for £1 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 £1.00, p. p. 27p. 
Mullard Ferrite Cores. LA3 SOp. LA4 73p. LA2100 50p. 
Assorted Electrolytic Capacitors. 6lbs net weight £1.00, p. p. 40p 
Assorted Capacitors, Silver Mica, Tubular and Disc Ceramics, Poly- 
styrene. Tremendously good selection. 300 for E1, p. p. 20p. 
Please include 10% V.A.T. to total cost of goods. 

MAIL ORDER ONLY 
XEROZA RADIO 

1, EAST STREET, 
BISHOPS TAWTON, 

DEVON 

F 

PRIVILEGE OFFER TO R. C. READERS 
Headphones or Speakers; suitably terminated 
Connectors; Handbook; Carriage; Insurance: In 

addition a Joystick V.F.A. (aerial); Joymetch 
A.T.U.; Feeder; Insulators; are supplied free or 

' greatly reduced when you buy a PARTRIDGE 
PACKAGE 

A PARTRIDGE PACKAGE constitutes a COMPLETE RADIO STATION - ready 
for use, however confined your domestic space. The world renowned TRIO range 
of Communications Receivers and Transceivers, the WORLD RECORD, inter- 
nationally patented JOYSTICK V.F.A. (all band aerial) only 7' 6" long and a 

JOYMATCH aerial tuning unit, a pair of matching Headphones or internal Speaker, 
plus accessories go to complete your ready to use RADIO STATION at a price that 
truly represents VALUE FOR MONEYI 
PARTRIDGE PACKAGE 
No. 1 with General Coverage AM/CW/SSB (MW -SW) 9R59DS receiver £67-77 
No. 2 with Amateur Bands, AM/CW/SSB JR310 receiver £90-90 
No. 3 with Amateur Bands, AM/160 thru 10 end 2M. JR599 receiver £178-00 
No. 4 with Amateur Bands 80 thru 10M TS/PS 515 Transceiver, 180W £231-00 
NOTHING MORE TO PAY! ACCESS/BARCLAYCARD orders accepted by 

phone. 
BROCHURE 3p STAMP 

G3CED BOX 3, PARTRIDGE ELECTRONICS LTD., -G3VFA 
BROADSTAIRS, KENT Tel: 0843 62536 

A TINY FIAM EUPIO£126 
ÓS 5,0007 

LDSBRAZES 
SOLDERS INC. FLAME TIPS 

A precision tool using a combination of 
butane and compressed oxygen or 
micronox. U.S.A. manufactured 
Gives a flame of pencil lead 
thickness. Adjustable 
temperatures 
up to 5,000°F. 
Lights instantly. No priming. Cuts metals, welds, 
brazes and solders etc., gold and silver. Ideal for 
electronic construction and all fine precision work, clock makers, silver- 
smiths, etc. Up to 40 minutes operation using fuel supplied. Replacement 
set of 2 micronox and 1 butane cylinders £1.45 inc. post. Complete with 
detailed instruction. Only £12.65 plus 35p p. & p. Send E13.00. 

JOHN DUDLEY & CO. LTD., (Dept. RC4), 301 Cricklewood Lane 
London, N.W.2. Tel.: 01-458 5917 Callers welcome - Easy Parking 

SYNTHESISER 
MODULES 

Voltage -controlled modules for synthesiser construction and 
other musical MIRACLES I Catalogue 16p. D.E.W. Ltd., 254 
Ringwood Road, Ferndown, Dorset. 

MORSE MADE EASY!!! 
FACT NOT FICTION. If you start RIGHT you will be reading amateur and com- 
mercial 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, £4.50. P.P.I. etc. plus 40%. (Overseas £1 extra). Or details only, 4p 
stamp. Or phone S. Bennett, G3HSC, 01-660 2896. 

Box 38, 45 GREEN LANE, PURLEY, SURREY. 
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ESSENTIAL BOOKS 
HOW TO MAKE WAUK1E-TALKIES FOR LICENSED OPERATION. 40p. p.p. 10p. 

HOW TO MAKE 2 & 4 METRE CONVERTERS FOR AMATEUR USE. 60p. pp. 15p. 

MOBILE RADIO -TELEPHONE EQUIPMENT HANDBOOK. Gives circuits, data and 
illustrations plus some valuable modifications for commercial radio -telephone equipment 
including PYE and other popular makes. Includes modifications for amateur use. f4 including 
postage. 

THE GOVERNMENT SURPLUS WIRELESS EQUIPMENT HANDBOOK. Gives 
circuits, data and illustrations plus valuable information for British/USA receivers, transmitters, 
trans/receivers. With modifications to sets and test equipment. Latest impression. £3.25 
including postage. 

DIRECTORY OF GOVERNMENT SURPLUS WIRELESS EQUIPMENT DEALERS 
Gives details of surplus wireless equipment stores and dealers including addresses, plus 
equipment and spares that they are likely to have available. A valuable book only 40p. pp. 10p, 

el' úaOKS E I 

' \,24"-j,, atkere deem 

WW_ p e5! All the books in this section are at greatly reduced prices and are bargains I\ { of a lifetime making ideal gifts. 

A AN ILLUSTRATED ENCYCLOPAEDIA OF BALLOONING. This 
remarkable book is the result of several years research into aeronautical 

literature. A beautiful book size 13" x 10" with nearly 200 pictures 20 of which are in 
colour. Makes an ideal gift. Published at £6.30. Knock down price £3.50. pp. 50p. 

THE FAMILY LAWYER. Provides a volume of answers to everyday problems. 750 
pages fully illustrated concentrating on matters that affect the layman. Includes every 
conceivable aspect of the law. Published at £6.50. Knock down price £3.50. pp. 50p. 

THE THEORY OF GUIDED ELECTROMAGNETIC WAVES. The most compre- 
hensive book yet written about; waveguides, transmission lines, cavity resonators. 
Over 500 pages. Ideal for anyone interested in Radar & UHF. Published at £11.50. 
Knock down price £4. pp. 50p. 

THE SCATTERING AND DIFFRACTION OF WAVES. A goldrnine of information 
for the experimenter, amateur and scientist. Profusely illustrated. Published by Oxford 
University Press at £1.60. Knock down price 80p. pp. 20p. 

MODERN ASTRONOMY. By a world famous astronomer. Statt a new hobby. This 
informative book is an ideal handbook for the beginner and established enthusiast 
Covers the many developments in astronomy. Detailed illustrations. Published at £2.60. 
Knock down price £1.25. pp. 25p. 

PRINCIPLES OF ELECTRICITY,AND MAGNETISM. Page & Adams. An important 
book for the student, electronics engineer and technician who wishes to improve his 
basic knowledge. 532 pages. Hardback. Fully illustrated, Published at£4.50. Knock down 
price £1.50. pp. 25p. 

HANDBOOK OF SATELLITES AND SPACE VEHICLES. A comprehensive 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 COMMUNICATIONS IN SPACE. An imposing book of 457 pages. Published at £8.20. 
Available at the trade price of £8.50 post free. 

PERSONAL CALLERS WELCOME AT OUR NEW SHOWROOMS & TRADE 
COUNTER. Hanleys Yard, Off Town Street, ARMLEX, LEEDS 12. Just past 
The White Horse Inn. The North's largest selection of Radio end Electronics Books 

plus thousands of books on all subjects at discount prices. 

All mail order to Dept. R.C. Gerald MYERS (Bookseller Et Publisher), 
18 SHAFTESBURY STREET, LEEDS LS12 3BT, 

Callers welcome to new showroom address shown in advert 

TRANSMITTER 

RECEIVER 

SERVO 

OTHER 

L' / 
,Mgr 

III / 

o_ ---.Z--- 
_, Micron `/ RADIO. CONTROL 

TOP QUALITY KITS-A FASCINATING HOBBY 
FOR FOUR CONTROLS - HIGH RF. OUTPUT, DIGITAL INFORMATION TYPE. 

KIT INCLUDES CASE, RASE LOADED AERIAL. PRINTED CIRCUIT, 
TOP DUALITY COMPONENTS. SPECIAL DUAL AXIS STICK UNITS AND 

DRGS r1ß.88 

WITH FOUR CONTROL OUTPUTS - ONLY te" , 15' . Ir. LESS THAN 3, 
SENSITIVITY GIVING , MILE RANGE. KIT INCLUDES CASE. P.C. BOARDS, 

WOUND COILS, TOP QUALITY COMPONENTS AND DRGS. C8.58 

UNITS ONE REDUIRED FOR EACH CONTROL. ONLY if' ., If" x a'. HAS 2}Is PULL; 

KIT INCLUDES SUPER QuaLRY 5 POLE MOTOR AND CERMET POT. 

ALSO SIX TRANSISTOR AMP. KIT WITH DRGS. tees 

ITEMS TOO - S.A.E. FOR LEAFLET. VA.T. IS 

11ERCON developments 
85 NETHERFIELD ROAD 
SANOIACRE MAIL ORDER ONLY. 

NOTTINGHAM 

I 

10 FREE 1W C/FILM RESISTORS 
your choice, for every £1 of goods (excluding VAT). 

BRAND NEW FULL SPEC. COMPONENTS: BC107B, BC108A/B/C, BC109B ALL 
8p. TIS43 30p. 2N3055 35p, 2N2926 GRN 10p, PET 2N3819 25p, BFY51 13p, 
BCY70 16p, OC45/71 10p. PLASTIC RECTIFIERS: 1N4001 1A/50V 4p, 
2A/100V 11p, 2A/200V 12p. CARBON FILM RESISTORS }W 5%0.7p ea. 28p/50 
your choice. (220-2.2M) UNMARKED BARGAIN PAKS: Properly tested. Guar- 
anteed hfe spreads. Individually colour coded. PAKs of 5 at 23p. PLASTIC BC1 OBA 
hfe 125-240; PLASTIC BC109B hie 240-500; 0A200 DIODE PAK of 5 at 20p. 
COMPONENT CAT: FREE (transistors, capacitors, hardware, aluminium etc.) 
ADFONIC (RS), 18 Yew LN., Ashley, New Milton, Hants. 131-125 5BA. C.W.O. 
P&P 9p. Mail Order Only. Money Back if not satisfied. Please add 10% VAT to total. 

Use the NEW 
Strip -fix Plastic 

PANEL SIGNS 

* SET 3 - Wording - WHIT * SET 4 - Wording - BLACK 
Over 1,000 words and symbols, 

covering more than 300 terms. in 
each set 

Illustration of actual size = RADIO 
SET 5 Dials. 6 sheets containing one 
Large and two Medium scales, Large 
Horizontal Tuning scale, Frequencies 

12 Control Panels 
Easy to fix - Just cut out words 
required remove backing and press down 
Stapled in booklet form 
Designed to hang above workbench 
Pocket for loose cuttings 
Professional finish 

38p per set 
including V.A.T. 

(postage 3p) 
The Perfect Transfer for 
the Home Constructor 

Available from 
Data Publications Ltd. 

57 Maida Vale, London W9 1 SN 

324 RADIO & ELECTRONICS CONSTRUCTOR 

www.americanradiohistory.com



0 
0 

C
O

N
S

T
R

U
C

T
O

R
S

 D
A

T
A

 S
H

E
E

T
 

81
 

1 

F
R

E
Q

U
E

N
C

Y
 -W

A
V

E
LE

N
G

T
H

 I
I 

T
he

 T
ab

le
 l

is
ts

 w
av

el
en

gt
hs

 o
f 

ra
di

o 
fr

eq
ue

nc
ie

s 
fr

om
 5

.3
M

H
z 

to
 

1O
M

H
z 

an
d 

co
m

pl
et

es
 t

he
 

in
fo

rm
at

io
n 

w
hi

ch
 c

om
m

en
ce

d 
in

 
th

e 
pr

ev
io

us
 

D
at

a 
Sh

ee
t. 

U
se

 t
he

 a
pp

ro
pr

ia
te

 f
ac

to
r 

fo
r 

fr
eq

ue
nc

ie
s 

in
 

ot
he

r 
de

ca
de

s;
 

th
us

, 
67

M
H

z 
co

rr
es

po
nd

s 
w

ith
 

4.
47

 
m

et
re

s.
 

Fr
eq

ue
nc

y 
(M

H
z)

 
W

av
el

en
gt

h 
(m

et
re

s)
 

Fr
eq

ue
nc

y 
(M

H
z)

 
W

av
el

en
gt

h 
(m

et
re

s)
 

Fr
eq

ue
nc

y 
(M

H
z)

 
W

av
el

en
gt

h 
(m

et
re

s)
 

Fr
eq

ue
nc

y 
(M

H
z)

 
W

av
el

en
gt

h 
(m

et
re

s)
 

5.
3 

56
.6

 
6.

5 
46

.1
 

7.
7 

38
.9

 
8.

9 
33

.6
 

5.
4 

55
.6

 
6.

6 
45

.5
 

7.
8 

38
.4

 
9.

0 
33

.3
 

5.
5 

54
.5

 
6.

7 
44

.7
 

7.
9 

37
.8

 
9.

1 
33

.0
 

5.
6 

53
.5

 
6.

8 
44

.0
 

8.
0 

37
.5

 
9.

2 
32

.6
 

5.
7 

52
.6

 
6.

9 
43

.5
 

8.
1 

37
.0

 
9.

3 
32

.2
 

5.
8 

51
.7

 
7.

0 
42

.9
 

8.
2 

36
.6

 
9.

4 
31

.9
 

5.
9 

50
.8

 
7.

1 
42

.2
 

8.
3 

36
.1

 
9.

5 
31

.6
 

6.
0 

50
0 

7.
2 

41
.7

 
8.

4 
35

.7
 

9.
6 

31
.3

 
6.

1 
49

.1
 

7.
3 

41
.1

 
8.

5 
35

.2
 

9.
7 

30
.9

 
6.

2 
48

.4
 

7.
4 

40
.5

 
8.

6 
34

.9
 

9.
8 

30
.6

 

6.
3 

47
.6

 
7.

5 
40

.0
 

8.
7 

34
.5

 
9.

9 
30

.3
 

6.
4 

46
.9

 
7.

6 
39

.5
 

8.
8 

34
.1

 
10

.0
 

30
.0

 

www.americanradiohistory.com



You pay less 

VAT with Henry's 
Low Prices 

DONT RELY ON YOUR MEMORY 
BUY NOW AT BARGAIN PRICES 

Order your latest Henry's Catalogue Price 55p post paid 
complete w'th Discount Vouchers 

BUILD THE BUILD THE NEW 

TEXAN 
Now built and used by thousands of 

satisfied customers. Features slim design 
overall size in cabinet 15d" x 2n" x 6r. 6 -IC's, 

10 transistors, stabilisers. Gardners low field 
transformer. Fibre Glass PC panel, complete 

chassis work. Now available built and tested as well as in kit form. 
HIGH QUALITY & STABILITY ARE PREDOMINATE FEATURES - 
DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE, 
RELIABILITY AND EASE OF CONSTRUCTION FACILITIES. 
On/off switch indicator, headphones socket, separate treble. 
bass, volume and balance controls, scratch and rumble filters, 
mono/stereo switch, input selector: Mag. P.U. Radio Tuner. Aux. 
Can be altered for Mic., Tape, Tape -head etc. Constructional 
details Ref. No. 21 30p. Distributed by :ienry's throughout UK. 
FREE - Teak cabinet with complete kit. 

20 + 20 WATT IC 

STEREO AMPLIFIER 
As featured by 

Practical Wireless 
1972 

PRICE L28 50 
(' VAT 

£35.0050p or built and tested torr/packing) torr/packin)us illustrated 

HENELEC 
STEREO FM TUNER 

Henrys 
Catalogue 

630M w134711 

A completely new high stability stereo FM tuner. Features variable 
capacity diode tuning, stabiliser power supply, IC Decoder, high 
gain low noise. IF stages. LED indicators. 
Tuning meter, AFC, easy to 
construct and use. Mains 
operated. Slim modern design with 
fibre glass PC, Teak cabinet, etc. 
Available as a kit to build or ready 
built. Overall size 8" x 2n"x 60". 
Produced to give high performance with 

s 

realistic price. (Parts list and con- 
structional details Ref. No. 5 30p.) 
Henry's are sole distributors UK and Europe. 

KIT PRICE £21.00 (+ VAT) 

or built and tested £24.95 (.+ VAT) 

J 

EARN YOURSELF EASY MONEY, WITH 
PORTABLE DISCO EQUIPMENT 

DISCO MINI A complete portable disco, 
fitted m xer/preamp, 2 decks all facilities. E98.50 
As above but with Slider Controls E118.50 
100 watt amplifier for above L42.50 
SL100 100 watt mixer/amplifier with slider 
controls L69-00 
R50 50 watt mixer/amplifier L49ó0 
R100 100 watt mixer/amplifier L57.50 
DISCO AMP 100 watt mixer/amplifier chassis 
unit L69.80 
DISCO MIXER/PREAMPLIFIERS (OP for 
up to 6-100 watt amplifiers) 
SOLI (rotary controls) 649.50 
SOLII (slider controls) L58.50 
DISCO VOX (slider controls) the complete 
disco pre amp E69 -S0 

DJ100' 100 watt power amplifier for above 642-50 
DJ30L 3 channel 3kw sound to light L31.50 
DJ40L as 30L plus built In microphone 641.95 
DIMAMATIC 1 kW adjustable speed auto 
dimmer L25-00 
Carlsbro Reverboration Unit E4400 
SCENE STROBE L19.00. ROAD STROBE L25.00 
SUPER STROBE L45.00 
Disco anti -feedback microphone E11.95 
Colt 150 watt liquid wheel projector 622-50 
150 watt Q1 liquid wheel projector 'MOM 
150 watt QI and Liquid cassette wheel projector ü0-00 
Spare Effects cassettes large range of patterns L6-00 
6' Liquid wheels E5.00 
Mini spot bank fitted 3 lamps L12.90 
Auto Trilite (mini with flashers) £17.00 
Bubblemaster with 1 gall. liquid L4115 
Mixer/Mics/Speakers/Lighting UK's largest range 
U.K.'s largest range of Disco lighting 
FREE stock list ref. No: 18 on request. 

AKG/RESLO/DJ/CARLSBRO/EAGLE MICS, 
STANDS, MIXERS, CABINETS, CHASSIS 
8 COMPLETE SPEAKER SYSTEMS, MEGA- 
PHONES, TURNTABLES, PUBLIC ADD- 
RESS COMPONENTS. 

All prices carr. paid (UK) (VAT EXTRA) 
Barclaycard/Access, call, write r phone your 
order 01-723 6963 - easy terms for callers. 

TEXAN 
STEREO SYSTEM 

PLUS PRICE SAVINGS 

The Texan Stereo Systems include the high 
quality Texan Stereo amplifier assembled and 
ready to use. A pair of ype 200 20 watt 
Speaker -Tweeter systems size21" x 12" x 10" 
and a choice of Garrard players built into a 
plinth with cover with Goldring G800 magnetic 
cartridge. System 25 uses Garrard SP25 Mk III 
and system 76 the Garrard AP76 de luxe 
turntable. All necessary leads are supplied. 

System 25 (list approx. L109) L79ó0 
System 76 (list approx. 6117) E89ó0 
(plus 10% VAT and plus £1.45 cary/packing) 

Barclaycard/Access, call, write or 
phone, your order 01-402 4736 ' 

EASY TERMS FOR CALLERS 

FREE LISTS 

36 TRANSISTORS IC's 

14 100 KITS TO BUILD 
17 HI FI TAPE GEAR 

2 TRANSISTOR RADIO 
TO BUILD 

LIVING SOUND LOW NOISE TOP QUALITY CASSETTES MADE BY EMI 
TAPES LTD. TO INTERNATIONAL STANDARDS ESPECIALLY FOR HENRY'S. 
ALL POST PAID LESS THAN } REC. PRICES. COMPLETE WITH LIBRARY 
CASES. 

3 for 6 for 10 for 25 for 
C 60 L1.00 L1-80 62-80 L6-75 
C 90 L1.33 E2ó7 6440 E10ß5 
C 190 EI.62 E3 -IS ES -00 £1225 
Quantity and trade enquiries, invited. 
LEARN A LANGUAGE - complete with phrase 
book. German - French - Spanish - 
Italian E1.36 per course. L5 for any 4. 

LOW COST HI-FI SPEAKERS 
SPECIAL OFFERS 
EMI 13" x 8" - full range speakers 
(post 20p each or 30p pair) 
`150TC - 8 ohms Twin Cone 10 watt 
6220 each or L4-00 pair. 
450 10 watt C/o Twin Tweeters 3, 8 or 

15 ohms £3.50 each or 66.90 pair. 
EW 15 watt 8 ohms C/o Tweeter L4-30 
each or E7.90 pair. 
350 20 watt C/o Tweeters, 8 or 15 ohms 
L7ó0 each or 614-20 pair. 
a Polished wood cabinet 64.60 post 35p. 

8 ohms full range (post 20p) 
FR4 4' 5 Watt 
FR65 60" 10 watt 
FR8 8 15 watt 
FR23 9" x6° 15 watt 
BASS Si MID RANGE - 8 ohms (post 20p) 
AA12 5° 15 watt 
13110 54" 15 watt 
B200 8" 15 watt 
13139/2 13" e 8" 30 watt LF 
TWEETERS AND CROSSOVERS (post 20p) 
K2006 10 watt 9 or 15 ohms 
FHT6 15 watt 8 ohms 
K2011 30 watt 8 ohms 
T27 KEF 
Axcent 100 30 watt 8 ohms 
K4009 1kHz/SkHz C/o 
SN75 3kHz v.r. C/o 
SPEAKER KITS (carr..ose. 35p) 
20-2 8" 30 watt 
20-3 8" 40 watt 
LINTON 2 20 watt 
GLENDALE 3 30 watt 
DOVEDALE 3 50 watt 
KEF KK2 
KEF KK3 

L4.00 
L5-50 
67-60 
E600 

L320 
E5-60 
E6.45 

610-25 

E1.90 
E320 
E375 
£4.25 
L4-90 
62-00 
L1-75 

L10-00 each 
EIS 00 each 
L15-95 pair 
628.95 pair 
64200 pair 
E20'40 each 
L32.00 each 

BUILD YOURSELF A POCKET CALCULATOR 

A complete kit, packaged in a polystyrene container and 

taking about 3 hours to assemble - that's the Sinclair 
Cambridge pocket calculator from Henry's. Some of 
the many features nclude interface chip, thick -film 

resistor pack, printed circuit board, leccronic campo- 
enes pack. Size 4i" long x 2" wide x ;E" deep. 

Free of charge with the kit for the more advanced 
technologist 32 -page booklet explaining how to 

calculate Logs. Tangents. Sines etc. 

PRICE E24.95 + VAT 
Also available assembled 

£21.22 + VAT ready for use 

nano 
'1 aCt 
Lm£nSo 

10% VAT to be added to all orders. Prices and descriptions correct at time of press. E & O E. 

Henry's LIMI ED 
EDGWARE ROAD, W2 

404-406 Electronic Components and Equipment 01-4028381 
354-356 High Fidelity and Tape Equipment 01-402 5854/4736 
309 PA -Disco -Lighting High Power Sound 01-723 6963 
303 Special offers and bargains store 
All mail to 303 Edgware Road, London W2 1BW 

Open:- 9am-6pm 
6 days a week 
1309 closed 
Thursday) 
All stores open 
all day Saturday 

www.americanradiohistory.com


