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

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

THE GENERAL ACCIDENT FIRE & 
LIFE ASSURANCE CORPORATION LTD 

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

Itpays to be protected bya 

Please send me further particulars of 
the Home Unit Insurance. 

Name 

Address 

20/9468 
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If you're 

interested 

in electronics 

You'll like the 

NEW LITESOLD 

SUPER IRONS 

We've been supplying the electronics 
industry with soldering irons for 
many years and we have now put all 
our experience into an iron for the 
electronics enthusiast. 

The new LITESOLD SUPER IRONS 
have all the features you have been 
looking for; a neon indicator which 
glows only when the supply is 

connected correctly and the iron is 

safely earthed, an unbreakable nylon 
handle, a burn -proof mains lead, 
a special oxydised binding, a long 
life element. A range of bit shapes 
to suit every job and a special 
bench stand are also available. 

There are three SUPER IRONS 
the S90 
12 watts for miniature jobs 
at £4.77 
the S142 
20 watts for medium jobs 
at £4.85 
the S187 
24 watts for heavy jobs 
at £4.89 
and the special spring stand at £2.24. 

If you want an economy iron, 
the Litesold Standard is the one 
for you. 
Model 90 12 watts at £2.97 
Model 142 20 watts at £3.02 
Model 187 24 watts at £3.15 

Get your LITESOLD SUPER IRON 
direct from 

Light Soldering Developments Limited 
97 -99 Gloucester Road Croydon Surrey 
Telephone 01 -689 0574 

All paces include postage, packing and VAT 
but not the diamond ring. 

APRIL 1975 

including 
25p Refund 
Voucher 

Up -dated 

1 

information 
and prices. 

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

PRICE STABILIZATION 
As from April 1st, Electrovalue prices will be held for 
3 months without change (except in cases of violent 
market fluctuation) and reviewed thereafter at the end of 
each 3 month period instead of making day to day changes. 

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

5,y0 on orders from £5 to £14.99 list. 

10%% on orders £15 and over. 

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

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

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

NORTHERN BRANCH 
680 Burnage Lane, Manchester M19 1 NA. Tel: 061 -432 -4945 
Hours. (both addresses) 9.00 -5.30. Saturdays 9.00 -1.00 p.m. 
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COMPONENTS 
HOBBYIST- PROFESSIONAL - DOMESTIC - SURPLUS - INDUSTRIAL 
JUST A FEW OF OUR BARGAINS ARE LISTED BELOW - SEND 
STAMPED ADDRESSED ENVELOPE FOR A QUOTE ON OTHER 
REQUIREMENTS. PAY US A VISIT. OVER 90 " OF STOCK BELOW 
QUANTITY WHOLESALE PRICE. 

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

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

4p 
4p 
6p 
6p 

TAG STRIP -6 way 3p I WRIST COMPASS 
9 way 5p Single 1p 30p with Needle Lock 

T03 Mica Washer 2p 
18 volt 4 amp charger, 

bridge rectifies 50p 
GC10/4B Cold 
Cathode £3.00 

Telescopic aerial 
Closed 9k ", open 38k" 
Fitted right angle TV 

plug, 50p 

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

Brand new Boxed 6K7G . 

PVC or metal clip on M.E.S. bulb holder 
Geared Knob, Inner to Outer Ratio 8:1 
Bulgin, 5mm Jack plug and switched socket (pair) 
12 volt solenoid and plunger . 

250 RPM 50 c/s locked frequency miniature mains motor 
200 OHM coil, 21-" long, hollow centre 
Belling Lee white plastic surface coax outlet Box 
R.S. 12 way standard plug and shell . . 

18p 
8p 

25p 
5p 

60p 
30p 
40p 
50p 
10p 
30p 
30p 

SWITCHES 
Pole Way Type 

4 2 Sub. Min. Slide 18p 
6 2 Slide 20p 
4 2 Lever Slide 15p 
2 2 Slide 10p 
1 3 + off Sub. min. edge 10p 
1 3 13 amp small rotary 12p 
2 2 Locking with 2 to 3 keys 

£1.50 
2 1 2 Amp 250V A.C. rotary 16p 
1 2 Toggle 10p 

Wafer Rotary, all types 30p 

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

COMPUTER AND AUDIO BOARDS 
VARYING PANELS WITH ZENER, GOLD 
BOND, SILICON, GERMANIUM, LOW AND 
HIGH POWER TRANSISTORS AND DIODES, 
HI STAB RESISTORS, CAPACITORS, ELEC- 
TROLYTICS, TRIMPOTS, POT CORES, CHOKES 
ETC. 

31b. for 85p + 40p post and packing 
7Ib for £1.75 -- 60p post and packing 

Skeleton Presets 
Slider, horizontal or 
vertical standard or 
submin. 5p 

Clear Plastic Boxes 
For component stor- 
age or projects, sliding 
lid. 1 ¡ "x1} "x1 "10p 

KNOBS 
SILVER METAL PUSH ON WITH POINTER, OR 
WHITE PLASTIC, GRUB SCREW. WITH 
POINTER AND SILVER CENTRE 8p EACH. 

ZM1162A INDICATOR TUBE 
0 -9 Infine End View. Rectangular Envelope 170V 
2 5M /A £2.00 

RESETTABLE COUNTER 
English Numbering Machines LTD. 

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

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

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

Philips transformer, 
safety fused. In 200 - 
220-240v. Out 240v 
60ma +6.3v la approx 
2 "x2} "x2}" £1.50 

POTS 
Log or Lin carbon 12p 
Switched 23p 
Dual Pots 38p 
Dual & switch 50p 
Lin wirewound 25p 
Slider Pot 26p 
Dual Slider 45p 

THERMISTORS 
VA1008, VA1034, l 
VA1039, VA1040, 

- 

VA1055, VA1066, 
VA1082, VA1100 I 

VA1077, 10p 
VA1005,VA1026 15p 

PARMEKO P480 
6000/55, 20 Henry 
12A,potted choke 60p 

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

60p 

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

also Sunday afternoons 

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

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

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

1000 13p 17p 40p 
2000 23p 37p 45p 
As total number of values are too numerous to list, 
use this price guide to work out cost of your 
actual value requirements, i.e. 2MFD, 30V would 
be 5p, or 330MFD, 50V would be 14p, etc. etc. 
8/20, 10/20, 12/20 Solid tantalum 15p each 
16- 32/275, 32- 32/275, 100 -100/150, 100- 
100/275 50-50/300 . 20p each 
12,000/12, 32 -32- 50/300, 700. 00./200, 100 -100- 
100- 150- 150/320 . . . . 50p each 
20 -20- 20/350 .. .. 40p each 

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

20p 
20p 

161p 
CAPACITOR GUIDE - maximum 500V 

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

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

CONNECTOR STRIP 
Belling Lee L1469, 4 way polythehe. 3p each 
Strong grey plastic box same design as die cast 
ali 41" x 21" x 1 }" 40p 

1" or 11" or 1-" CAN CLIPS 2p 

MAINS DROPPERS 
36 +79 ohm 20p 
66- 166158 ohm, 66 -66 --137 ohm, 
17 -14 +6 ohm, 266 -14 -193 ohm 25p 
50 --404 -1k5 ohm 
285 +575 +148 -35 ohm 35p 
25+35- 497 +59 +30 ohm 

51" x 2 ¡" Speaker, ex- equipment 3 ohm 30p 
2 Amp Suppression Choke . .. 5p 
3x21x " l PAXOLINE 2p 
4 }x }x." f .. . 2forlp 
220K & 100 ohm 3 watt resistors 4p 
VALVE RETAINER CLIP, adjustable 2p 

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

25p 
40p 

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

Whiteley Stentorian 3 ohm constant impe- 
dance volume control way belowtrade at£1 

RADIO & ELECTRONICS CONSTRUCTOR 
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SEMICONDUCTORS 
Full spec. marked by Willard, etc. Many other types in stock 

e 

AC127/ 
AC128/176 
ACY28 . . 

AD149 . 

AD161/2 matched pr. 
AF116/7 
AF12416/7 
AF139/178 
AF180/1 
AF239 
ASY27/73 
BC107A or B . . 

BC107/8/9 
BC108A/B/109B¡C 
BC147/8/9 
BC147A/B 
BC148A/B, 9B/C/S 
BC157/8/9 
BC158A/B 
BC159B/C,157A 

14p 
11p 

8p 
18p 
40p 
69p 
12p 
20p 
30p 
30p 
20p 
25p 

9p 
8p 

10p 
7p 
8p 
8p 
9p 

11p 
11p 

BC178A/B 
BC179B 
BC186/7 
BC213L 
BC337/8 
BC547/558A 
BCY40 . . 

BCY70/1/2 
B D112/3/5;6 
BD131 . 

BD132 
BD135 
BD201!2/3/4 
BD232;4/5 
B DX77 
BF115 
BF167,173 
BF178ï9 
BF180/1/2/3 
BF184/5 
BF194/5/6/7 

13p 
14p 
20p 
10p 
14p 
11p 
60p 
12p 
50p 
24p 
30p 
28p 

£1.00 
49p 

£1.40 
15p 
20p 
25p 
22p 
15p 
8p 

BF194A 
B F200 .. 
B F262/3 
B F336 . 

BFX29¡30 
BFX84/88 
B FY50¡1 /2 

12p 
20p 
23p 
25p 
25p 
20p 
11p 

BFY90 50p 
l.. 

BRY039 } Unj Junction rogrammable30p 34p 
BRY56 34p 
BSV64 .. 40p 
BSX21 . .. 18p 
BU105/01 .. £1.50 
CA3001 £1.00 
CV7042 (OC41 0C44, 
ASY63) 10p 
GET111 .. 40p 
0C35 .. 321p 
ON222 . . 30p 
SN7483 .. 82p 

Amp Volt 
} 1,600 

1 140 
1.4 42 

BRIDGE 

BYX10 
OSH01-200 
BY164 

30p 
30p 
35p 

RECTIFIERS 
Amp Volt 
2 30 
0.6 110 
5 400 

LT120type 
EC433 

IB40K05 Texas 

30p 
15p 
75p 

IN4004 
IN4005 
IN4006 
IN 4007 

1 AMP RECTIFIERS 
400 volt . . 

600 volt .. 
800 volt . 

1,000 volt . . 

6p 
6p 
7p 
7p 

HIGH POWER RECTIFIERS 
Amp Volt 

SR100 1.5 100 
SR400 1.5 400 
LT102 2 30 
BYX38-600 2.5 600 
BYX38-300R 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 
BYX49-1200 2.5 1,200 
BYX48-300 6 300 
BYX48-600 6 600 
BYX48-900 6 900 
BYX48-1200 6 1,200 
BYX72-15OR 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 
BYX20-200 25 200 
BYX52-300 40 300 
BYX52-1200 40 1,200 
'Avalanche type 

7p 
8p 

10p 
40p 
36p 
45p 
50p 
34p 
26p 
40p 
52p 
40p 
50p 
60p 
80p 
35p 
45p 
55p 
45p 
65p 
80p 
95p 

£2.00 
£2.50 
£2.75 
£3.00 

60p 
£1.75 
£2.50 

RG4 -1250 Mercury vapour rectifier 
£5.00 

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

with adjuster .. .. 25p 
Chrome Car Radio facia .. 15p 
Rubber Car Radio gasket .. 5p 
DLI Pal Delayline . . 80p 
Relay socket .. 10p 

Take miniature 2PCO relay 

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

OPTO ELECTRONICS 
ORP12 44p Photo transistor 
BPX40 65p BPX29 £1.00 
BPX42 £1.50 OCP71 35p 
BPY10 £1.00 

(VOLTIAC) 
BPY68 
BPY69 £1.00 
BPY77 J 

Diodes 

BIG L.E.D. 0.2" 
2v 50m /A max. 
RED 15p 
ORANGE¡ 
GREEN Jj 16p 
YELLOW 

TAA570 
TAD100 
2G302 .. 

2N393/MA393 . . 

2N706 .. 

2N987 .. 
2N1091 
2N1302 

£1.20 
£1.00 

15p 
30p 

8p 
35p 
45p 
15p 

2N2219 1 p 
2N2401 (ASY26-27) 20p 
2N2904/5/6/7 .. 13p 
2N2907A 
2N3053 
2N3055 (992) .. 
741 8 pin dil 

Amp Volt THYRISTORS 
1 240 BTX18 -200 .. . 

1 400 BTX18 -300 .. . 

1 240 BTX30 -200 .. 

6.5 500 BT102 -500R .. 

10 700 BT106 .. .. . 

15 500 BT107 .. 

6.5 500 BT101 -500R .. 

6.5 500 BT109 -500R . 

20 600 BTW92 -600RM 
15 800 BTX95 -800R Pulse Modulated 

15p 
13p 
33p 
25p 

50p 
65p 
40p 
75p 
85p 

£1.00 
90p 
90p 

£3.00 
£10.00 

IN916 . . 

IN4148 . 

BA145 
Centercel 
BZY61 

OTHER DIODES 
6p 
4p 

14p 
10p 
10p 

BA182 . 

OA5/7/10 
BZY88 Up to 33 volt 
BZX61 11 volt .. 
BR100 Diac. . . 

24p 
10p 

7p 
16p 
19p 

Amp 
6 

25 
25 

Volt 
400 
900 

1200 

TRIACS 

Plastic 
BTX94 -900 
BTX94 -1200 

.. 90p 

.. £5.00 

.. £7.00 

CQY11B L.E.D. WESTINGHOUSE 28TI0 30 
Infra red transmitter £1 AMP1000VOLTTHYRISTER 

One fifth of trade WITHOUT NUT £4 

PHOTO SILICON 
BPX66 PNPN 10 amp 

CONTROLLED SWITCH 
.. £1.00 

F.E.T's 
BFW10 . . . . 45p 
BSV79 .. £1.00 
BSV80 .. .. 90p 

N. Channel 
BSV81 M.O.S,T. .. 90p 
BFS28 Dual M.O.S.T. 92p 

Wire ended glass neons 5p 

650 m/h 2amp. 2ohm 
chokes 60p 

Plastic, Transistor or Diode 
Holder 1p 
Transistor or Diode Pad 1 p 
Holdersorpads 50pper100 

1.3" red 7 segment L.E.D. 14 D.I.L. 
0 -9 - D.P. display 1.9v,10m /a seg- 
ment 93p 

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

Car Aerial . . 

Coax 
5 or 6 pin 240° din 6p 
Speaker din switched 
3.5mm Switched Socket 

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

TO3 HEATSINK 
Europlec HP1 TO3B individual 'curly' 
power transistor type. Ready drilled 20p 

Tested unmarked, or marked 
ample lead ex new equipment 

ACY17 -20 8p OC71 /2 
ASZ20 8p 0C200-5 
ASZ21 15p TIC44 
BC186 11p 2G240 
BCY30 -34 10p 2G302 
BCY70 /1 /2 8p 2G401 
13E115 10p 2N711 
BY127 8p 2N2926 
BZY88 series 5p 2N598/9 
HG1005 2p 2N1091 
HG5009 2p 2N1302 

2p 2N1907 
2p 

10p 
3p 
2p 
3p 

20p 

HG 5079 
L78/9 
M3 0 A8 
OA47 
OA200-2 
OC23 

5p 
10p 
24p 

2 -50 
6p 

10p 
25p 

7p 
6p 
8p 
8p 

2 -50 
Germ. diode 1 p 
GET120 (AC128 
in 1 "sq. heat sink) 

20p 
GET872 12p 

8 way Cinch standard 
0.15 pitch edge socket 

20p 
U.E.C.L. 10 way pin 
connector 286000 
0A1 P10 . 10p 
U.E.C.L. 20 way pin 
connector 
2A60000A1P20 20p 

U.E.C.L. 10 way pin 
socket 2B606001 R10 

10p 

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

20p 
BELLING LEE L1354 
TV Aerial diplexer 10p 

Philips electronic eng- 
ineer kits add on series 
El 004 

£1.00 each 
(parts worth more) 

SMALL ORDERS, ENCLOSE SUITABLE 
STAMPED ADDRESSED ENVELOPE 

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

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

APR II. 1975 

SOLDER 
Multicore - 21p foot 

ENAM. COPPER WIRE 
SWG. PER YD. 

18 3p 
20 -24 2p 
26 -42 1p 
TAA300 TO -74 1 Watt 
A.F. AMPLIFIER I.C. 
4.5 to 9v £1.25 

GARRARD 
G CS23T Crystal Stereo 
Cartridge £1.00 

HANDLES 
Rigid light blue nylon 
61" with secret fitting 
screws 5p 
Rotor with neon in- 
dicator, as used in 
Seafarer, Pacific, Fair- 
way depth finders 

20p each 
Miniature Axial Lead 
Ferrite Choke formers 

2p 
DEE PLUG 

McMurdo DA15P 15 
way chassis plug 15p 
Fairway 18009 Coax. 
socket .. 3p 

TIE CLIPS 
Nylon self locking 7" 
or 32" 2p 

CINCH 15C 
12 way edge socket 

10p 

lib Mixed nuts, bolts, 
washers etc. 35p 

THE RADIO SHACK 
161 ST. JOHNS HILL BATTERSEA. LONDON S.W. 11 

Open 9.30 a.m. till 8 p.m. Monday to Saturday Phone 01 -223 5016 
also Sunday afternoons 
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"1 MADE IT MYSELF" 
Imagine the thrill you'll feel ! Imagine how impressed 
people will be when they're hearing a programme on a - 
modern radin you made yourself. 

Now! Learn the secrets of radio 
and electronics by building your 

own modern transistor radio! 
Practical lessons teach you sooner 

than you would dream possible. 
What a wonderful way to learn - and pave the way to a 

new, better -paid career! No dreary ploughing through page 
after page of dull facts and figures. With this fascinating 
Technatron Course, you learn by building! 

You build a modern Transistor 
Radio . a Burglar Alarm. You 
learn Radio and Electronics by doing 
actual projects you enjoy - making 
things with your own hands that 
you'll be proud to own! No wonder 
it's so fast and easy to learn this 
way. Because learning becomes a 
hobby! And what a profitable hobby. 
Because opportunities in the fietd 
of Radio and Electronics are growing 
faster than they can find people to 
fill the jobs! 

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

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

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

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

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

POST 

TODAY FOR 

FREE BOOK 

0i< 

To: ALDERMASTON COLLEGE 
DEPT: CRE 04 

READING RG7 4PF 
Yes, I'd like to know more about your course. Please seno 
me free details -plus your big, 76-page book that tells 
about all your courses. 

ICRE 04 

NAME 

ADDRESS 

POSTCODE BIET 
HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

516 

AMBIT is the modern constructor's component 
and information source. More then just 'flogging' 
the bits - we supply ideas and information in a 
variety of ways: lots of data, plus PCBs that bring 
IC applications circuits to life. 
Products include the broad range of TOKO's coils 
and filters. (Ceramic, mechanical & LC). VHF 
tunerheads, Linear and digital ICs, like RCA 
3123E for AM, and 3089E for FM, 7800 series 
three terminal voltage regulators for 5,12 & 18v, 
the Fairchild 95H90 250MHz decade divider for 
frequency meter prescalers etc. 
There is much more in the full datalogue than we 
have room to show here: if you want a sample of 
the complete range, then send us an SAE and we 
send you a copy of the full price list, which 
has brief details of the complete range. 

FROM TOKO: 
CERAMIC FILTERS FOR RADIO: 455 &470 kHz 
CFT455B (8kHz BW) CFT455C (6kHz BW) £0:45 
CFT470C (6kHz BW) CFU470C(6kHz Hi Q) £0.50 
CFS10.7M (WBFM at 10.7MHz- sim.to FM4) £0.40 
CFK10.7 (WBFM at 10.7MHz with IFT) £0.60 
MECHANICAL FILTERS FOR 455 kHz: 
MFH41T (4kHz BW) & MFH71T (7 kHz BW) £1.35 
COILS FOR IFs OSCs RF etc 
455/470 kHz IFT with capacitor (10 or 7mm) £0.27 
Sets of 1st, 2nd & 3rd IFT either 7 or 10mm £0.60 
10.7 MHz IFTs with capacitor, set of four £0.85 
10.7 MHz IFTs (individually) £0.30 
Remember that all our coils have the TOKO stamp of 
quality. Full data available, continuity of supplies is 
assured. 

SEMICONDUCTORS: 
All brand new guaranteed first quality types bearing the 
manufacturers own mark. No seconds. 
CA3089E 1.94 CA3090AQ 3.75 CA3123E 1.40 
ICL8038CC 3.10 MC1310P 2.80 TBA120A 0.75 
7805UC 1.55 7818UC 1.55 78L12 0.45 
TBA651 1.81 TBA810S 1.30 CT7001 9.80 
NE560/1/2 3.19 NE565/7 2.75 NE566 2.55 
40673/MEM616 0.50 BF256LB /TIS88A 0.34 
MODULES: (ready built & tested) 
7252 FM radio receiver module. 1uV in for 26dB S/N 
at the recovered audio. Varicap tuned, double MOSFET 
head, with ceramic filters, two ICs in the IF & detector 
from Larsholt electronics of Denmark £20.00 
93090AQ The CA3090AQ with audio preamps and 
TOKO pilot tone filter £7.60 

The full AMBIT CATALOGUE costs 35p, and 
contains a large amount of data and information 
on modern technology.Get YOURS now. 

AMBIT means tecknowledgey in coils and 
semiconductors: try us and see for yourself 
AMBIT international 
37 High Street, Brentwood, Essex. CM14 4RH. 
telephone (0277) 216029/227050 telex 995194 
P &P 15p per order. VAT: PLEASE ADD 8%. 

RADIO & ELECTRONICS CONSTRUCTOR 

www.americanradiohistory.com
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DENCO (CLACTON) LIMITED 
355 -7 -9 OLD ROAD, CLACTON -ON -SEA, ESSEX 

Our components are chosen by Technical Authors and Constructors throughout 

the World for their performance and reliability, every coil being inspected twice 

plus a final test and near spot -on alignment as a final check. 

Our General Catalogue showing full product range 

DTB4 Transistor & Valve circuitry for D.P. Coils 

DTB9 Valve Type Coil Pack Application circuity 

MD 1 Decoder Circuitry for Stereo Reception 

28p 

28p 
28p 
28p 

All post paid, but please enclose S.A.E. with all other requests in the interests of 

retaining lowest possible prices to actual consumers 

LATEST BOUND VOLUME No. 27 

Comprising 
772 pages 
inc. index 

AUGUST 1973 
to JULY 1974 

of 

"Radio & Electronics 

Constructor" 

FOR YOUR LIBRARY 

PRICE £2.40 P &P 35p 

BOUND VOLUME No. 24 (August 1970 to July 1971) PRICE £2.00 p. & p. 35p 

BOUND VOLUME No. 25 (August 1971 to July 1972) PRICE £2.00 p. & p. 35p 

BOUND VOLUME No. 26 (August 1972 to July 1973) PRICE £2.10 p. ft p.35p 
Limited number of these volumes still available 

We regret all earlier volumes are now completely sold out. 

Available only from 

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

APRII. I i75 
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BRAND NEW FULLY GUARANTEED DEVICES 
Type Price Type frire Type Prier Type frier 
ACI07 0.22 . \IrIrr! 049 41'152 0,19 f 1,13151 0.44 
AC113 0.20 .10E140 0.5.5 9' 153 0.31 0111311 0.44 
ACI I5 0,22 . \1114 0.27 41'1:4 0.33 S 1)I37 0.50 ACI7K 0.32 . 1(115 0.27 41157 0.20 i 11130 0.55 
ÁC121 0,13 .\F1 IO 0.27 0'158 0.13 411139 0.61 
ACI25 0.19 \1'117 0.27 8.'159 0.13 {111411 0.66 
-AC126 0.19 AH In 0.39 IC11g1 0.50 311155 0.88 3(127 0.20 314'124 0.33 11161 0.55 411175 0.66 
.1('120 0.20 314'125 043 ßi67 0.13 411170 0.66 
3('132 0,16 .114'1211 0.31 4'4íX 0,13 i 11177 0.72 
3C134 0.16 .\14'127 031 411119 0.13 411176 0,72 
:1C137 0.16 \ 0139 0.33 11711 0.13 511179 0.77 
ACI41 0.20 11'170 0.55 6'171 0.16 f 11180 0,77 
:\('14111 0.32 10170 0.55 6'172 0.16 í11185 0,72 
3('142 0.20 11'180 0.55 4'173 0.16 i 141811 0.72 
.\C1421, 0.20 11' I8I 0.55 40174 0.16 i 4187 0.77 
ACI51 0,17 \0181 0.55 11'17.1 0.24 44048 0.77 
.60174 0,22 31'2381 0.41 4.177 0.21 41)189 0.63 
1('155 0,22 .\1.102 0.72 51'178 0.21 t4190 O.83 
.x('156 022 . \1.101 0.72 6 '179 0.21 f 11195 0.94 
A('157 0,27 .\01211 0.28 1'180 0.27 4416 0.94 
.1(415 9.22 . \8127 0.33 '181 9,27 44197 0.99 
3('411 0.22 \8128 0.28 41'I82 0.16 DI ils 099 
36'1.7 0,22 .151'29 0.26 6 '1821, 0.16 4111901 21.05 
616M 0.27 .M01511 0.28 44'1.8:4 0.16 11,2141 £1.95 
ACI09 0,16 181'51 0,20 6 '14431. 0.16 41,205 0.118 :\1'170 0.22 \441'1 0.20 4('1444 0.22 III-21111 13.SO 
AI'177 0,27 \e\ 11 0.28 41'1041. 022 i 0207 91,05 
A('17n 0.31 \81 0,28 i1' 101. 0.31 4142.. 21.05 
:11'179 0.31 \81:9 0.28 '1 447 0.31 11020 91.10 
14'100 0.22 AS) 0.20 41217 9.12 10115 0.27 
\4'1480h 032 301':144 0.26 (1_910 0,12 40117 0.50 

.7('14(1 U.22 101.73 0.28 ß'201.1 0.13 30118 0.77 .\l'IIK 0.32 .\5221 0.44 02121. 0.14 10119 0.77 All 07 0.24 41107 0.09 ß'2131. 0.14 íF121 0.50 AC I O71, 0.25 ß'108 0.09 402141. 0.16 50123 0.55 

.11188 024 41'101 0.09 4('!25 0.28 0'12.5 0.50 
Al '184(6. 0.25 41'113 0.11 141'226 0.39 1F127 0.55 
A11.17 0.26 41114 0.17 1171111 0.30 1E152 0.61 M'l' 18 0.22 11'117 0.17 41'31,2 0.27 1F153 0.50 

: \1'1'111 0,22 ß'110 0.17 17.301 043 (11.54 0,50 
31'1'20 0.22 II (7 0.20 14'314 0.40 114'155 0.77 .11121 0.22 0410 0.11 (1'440 0.34 40150 0.53 .\l'122 0.16 41'1111 0.33 51'4(41 0.49 40157 0.61 
.11'1 27 0.20 9'120 9.06 fí'1'30 0,27 11150 0.60 .\1'1'26 0.21 11.12.1 0.13 1'1.31 0.29 (11511 0,66 :0('129 0.39 t1 -I2., 0,20 4('132 033 514'11,1 0,44 
:AC364 0.31 11 -12 0.13 14(133 0.24 4011,2 0.44 .\l'1:í1 0.31 51'1:4 0.211 1'1 34 0.26 11173 0.44 .\('1'34 0.23 5í'I35 0.13 41'170 0.16 40114 0.44 
Al '1 0.23 41'131 0.17 41'171 0,22 14'165 0.44 
. 51.1341 0,41 41'137 0.17 41'(72 0.16 114'167 0.24 
.111.40 0.19 41'1:19 0.44 51'210 0.22 1(173 0.24 
.01 ' 141 0211 41'140 0.33 117_11 0.26 41'17 6 049 3(1-44 0.39 41'111 0.33 67.12 0,20 1'177 049 
.111130 0.42 41'142 0.33 (1(115 0.60 40170 0.33 
3111411 0,53 4(143 0.33 111110 0.08 41'179 0.33 
311142 0.53 41145 0.50 (11121 0.66 (01811 0.33 
311143 0.42 4'147 0,11 14123 0.72 (0101 0.33 ,(I(149 0,55 4.146 0.11 11024 0.76 1(182 0.44 
.\1(161 0.39 4í'149 0.13 511131 0,3.5 4(143 034 
.11(1111 6 <4'150. 0,20 11)132 0,66 11.104 0.28 
.\417.215111) 0.73 54151 0.22 414133 0.72 BO195 0.33 

Type Price Type Prier Type Price Type Price Type Price Type Price 101.7 0.30 11141'10.1 0.41 2:3110 0.39 2 \!1!13 0.39 27.3391A 0.18 2\4001 0.13 í0I'8 0.44 to 10 0.39 (13419 0,39 2 \21!4 0.39 2 7.3392 0.16 2 7.4001 0.13 4[11(1 0.13 111'20 0.70 2(:339 0.22 2N 2217 0.24 2 7.3303 0.18 2 \4002 0.13 41195 0,13 19 '22 0.52 41339:1 0.19 2 92210 0.22 2 93394 0.16 294284 0.19 41191, 0,16 11123 0.54 211344 0.20 27.22111 0.22 27.3.795 0.19 27.0285 0.19 ((4'107 0.16 111`!4 0,62 21145 0.18 292220 0.24 2_N340! 0.23 294280 0.19 (14'200 0.30 ((('25 0.42 21 ::171 0.18 292221 0.22 2934(13 0.23 294287 019 4E222 £1,05 111`20 0.32 2037)11 0.11 292222 0.22 293-94 0.91 294288 0.19 i 14'1:.7 0.50 1828 0.35 21:373 0.19 292300 0.19 29341/.1 0,46 294289 0.19 102:.8 0.66 1'29 0,55 211374 0.19 2923111 0.16 27.3414 0,17 27.4281 0.19 0.94 ,11'35 0.46 211377 0.33 2 \2:1{9.1 0.16 253415 0,17 294291 0.19 114'2(í2 0.61 9'30 0.53 :1370 0.18 292411 0.27 293419 0.31 294292 0.19 1(263 0.61 11('41 0.22 20,301 0.18 2 92412 0.27 2 93417 0,31 294'93 0.19 10`371 0.39 i 912 0.27 _. ::112 0.18 292646 0.52 293525 0.83 295172 0.13 114'271 11.33 19'44 0.17 _1:0"1 0.33 2N2711 0.23 2931114 0.74 299294 0.60 I F272 0.88 19'4.9 014 21:114 0.33 27.2712 0,23 253(15 0.82 295457 0.33 8273 0.39 111 '79 0,11 2211417 0.28 292714 0.23 293610 0.82 295458 0.33 (0`274 0.39 I 9'71 0,11 29388 0,39 2. \2914 0.19 293644 0,10 295459 0.44 í1,\f10 0.66 72 0,16 29381.\ 0.61 27.2904.1 0.23 '_1 N371,1 0.13 290221 0.73 11:X29 0.30 4'74 0.16 29414 0,22 292909 0,23 293703 0.13 21,301 0.53 414'904 0.24 1 i '75 0.17 2 9404.1 0.31 2929115.\ 0.23 293714 0.14 293(923 0.46 414'1X9 0.33 19'7: 0.17 29524 0.48 2929110 0.17 293705 0.13 25302 0.46 (1'N 09 0.24 11177 028 29527 0.54 2929110.1 0.20 293700 0.13 29303 0.62 117 0.27 1 Ií'61 0.17 25590 0.46 292017 0.22 27.37117 0.14 29304 0.77 414'780 0.24 19'8111 0.17 2 \'5991 050 27.29417.1 0.24 27.3700 0.09 20305 0,06 114'1,90 0.22 (41'02 0,17 251180 0.14 252923 0.18 293709 0.10 27.310 0.88 (14'151 0.22 19'0!4 0.17 25007 0.15 27.21124 0.16 2 7.3710 0.10 20307 0.90 41'1.1 0.22 110,83 0.22 27.090 0.27 252925 0.16 2 93711 0.10 29321 0.02 401.13 0.19 4('139 0.22 29099 0,39 252920101 0.14 27.30(9 0.31 29322 0.46 t0 \19 0.17 1 11'140 0.22 2 9700 0.09 292920:01 0.12 2293820 0.55 293223 0,40 (0.7.20 0.17 1 I('11 (9 0.20 29700.1 0.10 2921,20141 0.11 293021 039 25323 0,03 1512, 0.17 1('170 0.28 25700 0.13 292920: II I 0.11 2 93823 0.31 29324 0.77 1.51 211 0.17 111'171 0.28 27.711 0.33 2929264II1 0.11 253141:1 0.31 20325 0.77 15127 0.17 1112101 0.28 25717 0.39 293010 0.77 29394 0.33 29326 0.77 91'20 0.17 111201 0.31 2571. 0.27 2 931111 0.16 253111/5 0.31 25327 0.77 1512!1 0.17 111.21:2 0.31 297181 0.53 253053 0.19 293900 0,30 23701 0,46 15130 0.20 1:'14 0.28 257191 0.31 253054 0.31 294059 0.13 40361 0.44 15130 0.20 21II 0,28 2 9727 0.31 293055 0.45 254059 0.11 40362 0.50 40(40 0.31 111.29, 0.39 27.745 0.22 2933111 0.16 
001 "41 0.31 1í':191 034 25744 022 
40(95 014 III '1'71 0.49 29914 0.16 DIODES AND RECTIFIERS 
(019,53 0.14 41111'12 0.48 2\910 0.33 Type Price Type Price Type Price 
11 1115 £2.20 0111'1;11 0.44 29920 0.23 AA110 0.09 BY 128 0.17 0310 0.13 '11102 0,55 14{1'01 0.44 27.93(1 0.23 311211 0.09 81.131) 0.18 0.647 0.08 '4191 0.33 (2': 0.55 291131 0.22 .131211 0.00 131133 0.23 03711 0.08 '407 0,29 (':440.1 0.22 291132 0.24 .\.\130 0.10 BY 11A 0.33 0379 0.08 '424 026 1'397 0.46 251302 0.16 .AA213 0.11 110930,30 0.48 0381 0.00 '42.1 0.95 97140 0.14 2 91303 0.16 IBA 801 0.11 91-2111 0.39 0385 0.10 '426 0.39 51'141 0.19 27.1100 0,19 B:\ 110 0.23 81211 0.93 0590 0.07 '428 0.22 "I 11211 0.48 2913115 0.19 113120 0.24 61212 0.33 0391 0,07 '411 0.33 T (1':10 0.56 291306 0.23 1(3148 0.18 B(213 0.28 0395 0.08 '442 0.33 141911.0 0.60 291307 0.23 11Á154 0.13 61217. 0.44 113200 0.07 '441 0.39 ''11'32.1 0.73 2 \1300 0,26 113155 0.16 8(217 0.39 1(3202 0.08 0.24 111'41.\ 0.73 2513011 0.26 BA156 0.15 8522210 0.99 SDIO 0.00 (I.I11,x1 0.21 '1'1('42.\ 0.88 291013 0.22 BA173 0.16 BYZ19 0.31 SDI9 006 (I I 1 401 0.22 '1'1543 0.34 2. \1911 0.22 81'1(6: 0.17 0062 1934 0.08 NI. \'1'120 0.21 1.'19411 0.30 2 91889 0.35 81.1111 0.13 I(13111E91 0.06 19343 0.08 1I: \'0121 0.22 2 7.414 11.20 291094, 0.50 03105 0.19 C01451 (4370- 17.914 0.06 11.1(211.19 0.95 211301 0.21 27.10113 0.41 81114 0.13 79) 0.07 1X916 0.06 11.I I:3i.55 0.62 9: :1 0.21 292147 0.79 B1.124 0.13 1135 0.39 194148 0.04 1.10:34.40 0.55 2173113 0.21 292149 0.63 111 1226 036 1135 8110rí 10021 0.11 111111 :2 0.46 211304 0,27 252100 0.86 111'127 0.17 lends 0.23 10951 0.07 111'í'10J 0.41 !(:3011 0.44 2X2112 049 88104 1992:17 Laekto.!lncó 0.16 

LINEAR I.C's -FULL SPEC. DTL 930 SERIES 
Prier 

Type Nu, I 11111. 

0.311 0.48 0.45 
0.25 0,23 0.20 

111 0.20 0.19 $1,19 
0.35 0.33 0.30 
11.311 1(.29 0.26 
0,26 0.27 013 

.7111' 040 0.29 0.29 
0.03 0.101 0.75 
0.36 0 :16 0.34 

.2011- 0.50 0.45 0.40 
71111' 11.50 0.43 0.40 
7 1 0.50 0.45 0.40 

0.91 0.711 0,60 
61.011 0.95 0.90 
01.05 £1.011 £1,70 

11.26 026 0.24 
0,21( 11.19 0.04 
0.35 0.33 0.:0 
0.35 0,:43 0.30 

61.50 £1,45 01.40 
£130 LI.45 £1.40 
£1.50 £1.45 £1.40 
0.95 093 0.90 

LIMO 0.97 0,95 \I :- 0.63 11.63 0.60 
\1: 0,93 0.93 0.90 

Z \411 £1.20 

NUMERICAL INDICATOR TUBES 
301,91 110 .10 0 ,,' 61.20 
91 1 \ 311 I. F. D. ; ....1.1..01 .1.27' 81.90 

.910r001. 01. 1,11( :.1' (rí01 
1111 1'011 d01.1 I:rr 0íi 11., 

I It 'PIE 66-bit 111'533II1' 
"II I0I REGISTER E1)012 3166 
..1 r1.0. 1 1 .11. .11ir ' 

i.1. Or.,LI01rn1.01 ...1.1 a..I .nr . 

91111 1191.1 tl 0:A1 H 

LOGIC I.C'S 
Price 

p' 1 041 a 

+1'1611 0.15 0,14 0.19 
t17132 0.16 0.15 0.14 
4111133 0.10 0,1.5 0.14 
i1'9:15 0.16 0.15 0.14 
S1'11:10 0.16 0.15 0.14 

<(1944 0.18 0,15 0.14 
t1'945 0.30 0.20 0.25 
f11140 0.15 0.14 0.13 
11'140 0.30 0.28 0,25 
(11151 0.70 0.65 0.60 
411902 0.15 0.14 0,13 
1179103 0.45 0.43 0.40 
4171004 0.45 0.43 0.40 
110x917 0.45 0,43 0.40 
41'01119 0.45 0,43 0.40 
1e1 r1.1.. r. 1' 1.1. 1. ..111...111.01111 (.rr .19n01r1y- 

191e1' 1.10._.1 119:001r\ 1,111, .1r. 9ppI1r910.110 
Ilil'I. 0311 0.r1.0 .4.1, I. 

VOLTAGE REGULATORS 
104 Plastic 1-5 Amps 
.1.76115 1.1241 .11 10:I..í1 1.. 

1i\'It.S\`I 
.\.78121.I30 121'.O:.I.101 r. 

11'1112\'1 
.\.'01-1.1'11 I:\ 
11\ 111.111 
\7XI8 

DIAL-IN-LINE 801 Ie 

21.35 

£1.33 

91.35 
L1.93 

19.I.1 \ 1 I. \\ 11 Rio,- l'814'O:S. 
5111\.\I. ., ,! 111\1 ('1151'. 1'Ití10 

24 29 1111 1009111 
'1'S11141.... r11.. 33p 30p 27p 
''81110 38p 35p 32p 
1,141 1'1(01' N., 
812 I1 16p 14p 12p 
I11'0 16 17p 15p 13p 
I51'9 X -pm 11pi- 15p 13p Ilp 

ALL PRICES INCLUDE VAT. 

74 Series T.T.L. I.C's 
RI-PAK SIII.1, 1.11110:51 IN PER E. CI 1.1. SPECIFIlA1105 
GUARANTEED. ALL FAMOUS MANUFACTURERS 

Type Quanlilirs Type Quantities Type Quantities 
-5 1 25 1(0 . I 25 10I o 

74(41 0.15 0.14 033 7448 £1.10 21.07 £1.05 74122 0.70 0.68 0.65 7401 0.15 0.14 0.13 54711 0.15 0.14 0.13 74123 0.75 0.73 0.70 7412 0.15 0.14 0.13 7451 0.15 0,14 0.13 74141 0.85 0.82 079 7403 015 0.14 0.13 7453 0.15 0,14 0.13 74145 £1.30 £1.25 £1.20 7404 0.15 0.14 0.13 7454 0.15 014 0.13 741511 £1.30 £1.40 £1.30 7405 0.15 0.14 0.13 7400 0,15 0.14 0,13 74151 21.10 £1.05 21.00 7406 0,39 0.34 0.31 7470 0.32 0.29 0.27 74153 £1,00 0.93 0.90 7407 0.39 0.34 0.31 7472 032 0.29 0.27 74154 £1.70 £1,65 £1.60 
74118 0.25 0.24 0.23 747:1 0,41 0.39 0.35 7415.5 £1.20 £1.15 21.10 7409 0.25 0.24 0.23 7474 031 0.39 043 741515 £1.20 £1.15 £1.10 7410 0.15 0.14 0.13 7475 0.60 0.58 0.56 74157 21.00 0.95 0.90 7411 0,25 0,24 11,211 7170 0.44 0.43 0.42 741(91 £1.40 £1.33 £1,30 7412 0,20 0,27 0.26 7400 0.60 0.59 0.55 7411,1 £1.40 £1.35 £1.30 7411 0.32 0.31 0.30 7101 £1.111 £1,03 £1.00 74162 £1.40 L1.35 £1.30 7411, 0.30 0.29 0,20 7402 0.90 0,85 0.80 741)13 £1.40 £1.33 £1.30 7417 0.30 0.29 0.29 74.40 11.20 L1.15 21.05 74(64 £0.60 £1.73 £1,70 
7420 0.15 0.14 0,13 7404 11.00 0.97 0.95 741115 £1.80 L1.75 £1.70 7422 0.30 0.29 0,29 7405 £1.00 L1.55 0.50 74160 £1.60 £1,55 L1.50 
742:1 0.40 0.39 036 7101, 0.35 0.34 0.33 74174 £1,60 21.55 £1.50 742:1 0,40 019 0.38 7409 24.00 £3.75 £3.50 74175 £1,10 L1.05 £1.00 7420 0,40 0,38 096 71190 0.65 0.63 0.60 741711 91.23 LI.20 £115 71'!7 0.40 0.30 0.36 74111 LI, IO 11,05 £1.00 74177 11.25 £110 11,15 7428 0.45 0A2 0.40 7.492 0.74 0.71 0.64 74180 £1.25 £1.20 21.13 7430 0,15 0.14 0.13 7493 0.74 0.71 064 74181 £3.95 01.65 23.73 7432 0.40 0.38 0.36 7494 0.85 0.82 0.75 74182 £1.25 £1.20 11.15 

74:1:1 0,42 0.40 0.39 7495 U.85 0.82 0.75 74184 £1.80 91.75 £1.70 7437 0.35 0.32 0.30 741(0 0.96 0.93 0.86 74191 L1.95 £1.90 21.85 7430 0,35 092 0.30 741141 £1.50 £1A5 £1.40 74191 £1.95 61.90 £1.83 
74411 0.15 0,14 0.13 74104 0.60 0.38 0.55 74192 £1.95 L1.90 £1.85 
7441 0.74 0.71 0,61 7410,7 0.60 0,58 0.55 74193 £1.95 L1.90 £1,65 7442 0.74 0.71 0.64 74107 0,44 042 0.40 74194 £1.30 £1.23 2.1.20 744:) L1,20 LI.15 £1.10 7411. 0.60 0.55 0.50 74195 L1,10 £1.03 £1.00 7444 £1.20 21.15 LI.10 74I II 0.90 0.88 005 74196 £1.20 61.15 £1.10 7445 01.60 21.55 £1.50 74110 £1.00 0.95 0.90 74197 £1.20 £1.15 11,10 
74411 91.20 11.15 11.10 741111 91.50 11.40 L1.30 74198 £2.75 £2,70 22.85 7447 91.10 21.07 11.05 74121 0.50 0.46 0,43 74199 £2.50 £2.40 02.30 

DEVICES SI .61 145E 511N E l ('I'. (41'.31.I(0 FOR QU:INTITY PRICE. (TTL 74 SERIES ONLY) DATA' IS AVAILABLE FOR THE ABOVE SERIES (IF I.C'e IN BOOKLET FORM. PRICE 35p. 
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-the lowest prices! 
BRAND NEW 11 

GERM. TRAN,1,111114 
l'oded and Guaranteed 

Pak f. 

TI 21:3713 11071 

T2 1)1374 1117.1 

T3 1/12Iti "1.8111 
'1'4 2(13sIT ,1,41 
T5 21;3N-2'I' .$) 

21:34411 4144 

21134011 111'45 

TS 24:370 I 34111 

'114 2113011.3 2N1302 
'Flu 211417 A1'117 

.111 55p each pak 

GENERAL PURPOSE NIX 
SILICON SWITCHING 
TRANS. TO-18 SIM. TO 
2X706 8. 2S43-27 28 932. 

33 411..1141,E INI sou 
2N2110, 1110 70 3 \ 

oid,.111,1 Tit, ...tat, pre. 
frieno. XIX or PNI' 

41i 

114n 

114,1i 

p 

0.55 
1.10 
1.92 
3.25 

14.30 

ND 126 DRIVER 

Suitable replaecrumii Ir 
BSX Il, C 407, 2N 14113 

120vel, 
1 25 101* 

0.19 0.17 0.16 

Sil trans suitable lor 
PE Ornii. Metal To-I 
Erivt Z0N300 Bp each 
Any Qty.,. 

SIL. G.P. DIODES Sp 

3014031' 30 0.33 
410.1V(7I1n I 042 1.65 
S111.-51.11 .53s. 3.30 
1'1.11 Tat..4 41010 9.90 
Ideal for 111,1mi Builder, 

A1)161/162 
II P ' 4111.121111 TRANS 
131 R 1.1131 EST PRICE OF 
75p PER Pill: 

GP 100 ros METAL 
CASE GERMANIUM 
Vebo = 80V, Vey., - 50V. 
I.C. = Ill mow, Pror _ 

203V. hfe 30-170 
Replaces the inapirity 
Germanium pom trail. 
alarm, in the OC, AD 
and NET ran, 

0.47 0.44 0.40 

GP 300 TOS METAL 
CASE SILICON 
Vebo - 100V. Veen -. 110V 

I.C. 15 amps. Prot 
11543'. hfe 20. 1001T - 

'MHz. Suitable replacement 
for IN 3115.5, DDY II or 
BDY 2u. 

1 25 lop - 
0.53 0.53 051 

NEW 8th EDITION 
250 pages 

TRANSISTOR EQUIVA- 
LENTS BOOK. A complete 
cream reference and 1111104 
tents book for European. 
American and Japanese 
Tranaistors. Exclugive to 
PAK 21.83 each. 

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

LOOK FOR OUR 

AUDIO Et 

ELECTRONIC 
COMPONENTS 
ADVERTISEMENTS 

PRACTICAL WIRELESS 
[555 50M 

ELECTRONICS AND 
RADIO CONSTRUCTOR 

FULL RANGE OF ZENER 
DIODES VOLTAGE RANGE 
2.33V. 41411114' (1311-7 l'4o1 
9p 115V 
18p co 101 140 II/ SIMI/ 
22p ea 

QUALITY TESTED SE511CONDUCTOR` 
Pak No. 

Q 1 

Q 2 

Q 
14 4 

(41 

13 11 

1) 7 

42 

Q 11 

Q111 

1111 

3112 

Q13 
1)14 
1313 

Q17 
Q1S 

20 1{141 six,t 0-.01-1,04 PNIA. 
Ill 13 ha, is,/ It V l'SI' 

4 11117 Is po 

31 Nlattlaxl 411.44, /1'4 4 45 al a I I1 

4 111'75 trallsisler 
1/072 I ran.. as 

4 .301214 tranktot... PN HD, gain 
4 AC I 20 transistors PN I' 
7 L/CS1 t pe tran,stors 
7 01'71 tyls tram:Hun, 

.31127 118 C.nopleinentary pairs 
PNP NI'N 

3 .1E1111,1s. tranststors 
413171Alletmusistors 

3 14171 33 F type tran,h,tor.: 
7 2N21126 SII Epoxy transislarq 

N1'N 2 `..1 1410:3.01 III 1 

41-1211'1.1 
2 MAT 11M' 0 2 1111' 

QI9 II 31.4111-0 2 41.11' 101 A 1 )1.31. 
121 

33211 4 11044 ,1131113111111(1 ran4ial., .1 V 

()LI 4 40127 NPN 11.rin'matin II al,slars 
1,/22 
1)23 111 11.1202 SlIes .leeles sulk tnin. 
1)24 M 1/.1+1 (,. xIr.. 
1)2,a 15 1N1114 1(1011., 751.1A 7501.1 
)2 X 11. \110 G3111311111111 sulaean 

IN1111 

A127 104 l'IA Silasai rectifiers 14425R 
3)25 2 Si1leou Im,aer recliner, 140%13 . 

13111 4 Silicon tranxist.., I x 2Nlitak 1 

25697, 1 251108 
Q311 7 Silicon sa lraasistors SN701i 

Q31 1i SiliC1111 //M itch 1 ransixt0rs 2N700. 
NPN 

1)3'2 3 PM' Silieun trunuArs 2 2N1131. 
I .151132 . 

3 ,/33 3 Silaa.a NI'S Ira 2N1711 

3134 7 Sibeon NI'N riate.asters 2N23419. 
500N1lir (cod. 

1335 Silieon l'N I' T11-.3 2 2N23114 

I 2N21103 
11331 7 2N311411 '131.10 plastic 3110110). NI'N 
13217 It 2N31153 NPN 
313s 7 PNP 113110,, 3 .2N3711:1, 

2 2N3702 

Price 

LP 
S-34 
0.34 
0.54 
0.54 
0.54 
0.34 
0.54 
0.54 
0..54 
0.54 

0.54 
0.54 
0.54 
0.54 

0.54 
0,54 

0.54 

0.54 
0.54 
0.54 
0.54 
0.54 
0.54 
0.54 

0,34 
0.54 
0.54 

0.54 

O. 

0.54 

0.54 
054 

0,54 

0.54 
0.54 
0.54 

0.54 

555 I.C. 65p each 

MAMMOTH I.C. PACK 
APPROXIMATELY 200 PIECES ASSORTED 
MANUFACTURERS FALL-OUT INTE- 
GRATED CIRCUITS INCLUDING LOGIC 
74 SERIES LINEAR and AUDIO AMPLIFIERS 

MANY CODED also SOME UNKNOWN 
TYPES-YOU TO IDENTIFY 

PAK NO. M.I.C. 200 
PRICE £125 per PAK including p & p & V.A.T. 

KING OF THE PAKS Unequalled Value and Quality 

SUPER PARS 
NEW hi/13: POANKDUUNCTTEOSFTE D 

Money back refat,d 3.1. not satisfied 

Pak No. Description 

1: I 1211 Glass Soli.Min. General Piirpo,o, Gerinannarn DiodeA 

U 2 G..rolatii0111 Frare,i+tor, ItE . 

3 73 Gortnaniiiin Gold liral,leilSuhNliii. like 0.35, 0.147 

i. 4 30 11erinaninin Tran,,,rs like 1111'81 .00128 

L' 5 00 2131111A Sith.11iii . . 

1' Ii 30 XII Planar Tian- NI'S like 1141.113.1. 2N706 

L' 7 In Sil Rectifiers TI Ip-E1.3T 750,113 v 1,131 R.4NGE up to 1000 

I' .50 011 Planar le, 131 47 250in 4 like 11.1100 202 .. 

I. 9 20 113xe01 Voltages, 1 Walt "Lome, 111.41., . 

1111 20 14.31.511 ekarge :10rage Glaaa - 

I'll Ill PSI. Sil Planar Truns. "ro.5 like 151132. 251004 

Uri 31 PNP.NPN SO. Transistors 00200 0 20 1114 .. 

U14 130 II ''I', Silicon and Germanium Diodes 

3.13 211 515 011 P1a11.31 Trans. T1).5 like 10,1'51, 2N11417 

0111 10 3 41113101113eo Ilectiliera St ad Type up tu 1000PIV 

1:17 30 PN1..3 Transi,itor. TO .5 I,h .43'`: 17-22 

U18 ti Ii 1initi SII 111113 Rectifier: 111-213 Type up to 000 PI V 

C13 211 NPN Tr,insisto, BCD. 

C211 12 1 .1 Amp Silicon Tm11 Hal 1111 tI1 11431 I'll 
I'll 30 .11' Gennaimun .111,,y Tram;ist, ors 21:300 Series & 18271 

U23 25 31.301"s like NI HZ ,rie+ Transistor8 

124 D. Germanium I .111110 Iti.C1111t, 11.141 S..rivs up to 300 PlV 

2.A 31101111r 'Criin,tstor, 2N70N, 31,4017 

30 Vast S,ttchiag 41111.011 Diode, like IN914 Nbern.511.1 

1211 10 1 Amp SCR's TO5 op toil°. PI V CRS1 25.1100 

1'32 15 Zo.ner 400014V 00-7 c,ole 3-18 soltInixed 

U33 15 Has.. 1 Amp Silicon Rectifier, 154000 Series 

1-34 30 Sine., PSI' .111,y 'Trans. 1.33.5 11,10.10 203024 

1'35 25 1;licuit Planar Tranisturs I.NP T0.18 252116 

31311 .20 Silicon Planer N PN Tranustom 00-3 HP:50/5152 . 

U37 311 Silicon 4110A Trans.., 1333.2 PNP IN:2110, 24322 .. 

1230 FiLit. O1VitC11111,1 NPN 45111Hz 25:3011 . 

1311 334 RE. Germ PN I. 2N1303 3 T. .5 

140 Traii,,stors li had T1..5 2N2.401 

1543 23 Sil. Trans. Plastic s A.V B0113/114 

U44 241 Sil. Trans. Plastic T3/5 11C11511.1 

U45 7 3.4 SCR. T13 101 up to lasiPIV . 

U411 20 t ransisti similar to 'FIS43 

147 10 T11210.1/4 ihist ic AtiV 0.1 , 

4.48 0 NI'N Sil. power transi.torn 253035 

1:40 12 5 I'S Si1. phis. power trans 1103%, like 2552114 31011 

Pries 
fp 
0.54 

0.54 

034 
054 
0.54 

0.54 

0.54 

0.54 

0.54 

0.54 

0.54 

0.54 

0.34 

0.34 

0.54 

0.54 

0.54 

0.54 

0.54 

0.54 

0.54 

0.54 

0.54 

21.08 

0.54 

0.54 

0.54 

0.54 

0.54 

0.34 

0.54 

0.34 

0.54 

0.54 
0.54 

21.08 

0.54 

21.08 

£1.08 

21.08 

l'ade N0s rneattnnts1 a1 are given a., a guute to the type of device In 

the pak The des ices themselvei on. normally unmarked 

INTEGRATED CIRCUIT PARS 

Nlann(ertUrerx ''F1411 Ours" MIII 1 Ill' (11111 Final a ma! anti Part Cane, 1.1/1131 

arc clasaed o out .11f.spec' froin the maker's ver rigul alaatIicaleals hat are eleal 1.1 

I earning about 1.C.'s and experimental ork. 

Pak No, Contents Price Pak No. Contents Price Pak No. Contents Price 

U1000=12 x 7400 0.54 
01001= 12 x 74111 0.54 
L'11,02 = 12 x 7402 0.54 
U1003 = 12 x 74113 0.54 
U5054=12 x 7404 0.54 
1211:05 =12 074315 0.54 
U1.006= x 7400 0.34 
131007 =8 07407 0.54 
U1010=12 07410 0.54 
UIC20=12 07420 0.54 
U1030=12 07430 0.54 
U1040 1.2 x7440 0.54 
071041=507441 0 54 

01042=5 x 7442 0.54 
U1043=5 x 7443 0.54 
L71044=5 x 7444 0.54 
U1045=5 07445 0.54 

Cle431 5 74431 0.54 1.11.00 .5 . 74110 0.54 
VIC01 3 . 7440 0.54 111111 0 7491 0.54 
VIC51, 12 7450 0.54 13C112 3 . 7402 0,54 
111131 11 7451 0.54 1.11.113 5 74113 0.54 
110.13 12 . 74,121 0.54 U IC04 5 . 74114 0.54 
11(134 =32 <74.54 0.54 l'ICOA A 74113 0.54 
1:10.10 -12 o 7400 0.54 L10101 5 74011 0.34 

URI., S . 7470 0.34 41(100 5 . 741110 0,34 
1. 072 8 .7472 0.54 CIC121 A 74111 0.34 
U1C73 8 7473 0,54 113141 5 . 74141 0.34 

11674 8 . 7474 0.34 111151 1 . 74131 054 
1IC71i s 74731 054 ('111 34 A 741.14 0.34 
11180 .1 .7450 0.54 0714103 .5 . 741113 0.54 
11001 5 . 7441 0.54 U1C11911 .1 . 74100 0,54 

U1102 5 x7482 0.54 
U1063 5 o 7483 0.54 311X1 25 Assol I ed 

VIC811,- 5 . 74811 0.54 74'4 11.65 

Paks cannot be split, but 25 assorted peel, (our mix/ ix available as PAK UIC XI, 

FREE 

One 53p Pak of your own 
choice free with ordem 
valued 24 or over. 

CADMIUM CELLS 
1975 CATALOGUE 
NOW READY 10p 

.3111.1.2 48p 

NEW LOW PRICED TESTED S.C.R's 
PIA IA SA 5.3 54 74 10.1 164 304 

1111131100T111143044 '11340 11,44 T.140 
53 0 Di 0.2s u 3fl u.52 055 050 01 27 

0.2. 037 0.52 11.52 0,55 0.64 II 70 SI 54 

0,311 0 41 11 54 0.54 63 0.07 0.03 il .731 

4141 11.4/4 1152 11312 14112 1174 0 53 £1 LI .03 

0 511 11 i13 III. S 11.73 11 05 II 117 £1.30 - 
0303 0 71' .72 ss 1,s, a 39 311.32 A1.115 £4411 

1I13055 
110 33 111 SII. 

POWER NPN 

43p 0.1111 

3 Amp. BRIDGE RECTS. 
50 v HMS 35p each 

100 M RIMS 41p 
200 v RN1S 43p ,. 

400 v RMS SOp 
100D R5IS 55p 
Size 113 x Id tank. 

APRIL 1975 

DI699 NPN SILICON 
DUAL TRANSISTOR 
(01,101ar to 2520001 

1 25 
0.20 0,20 0.33 

LINEAR INTEGRATED CIRCUIT PAKS 
N11111111M11110 

CLIC7isi ill - 700 
11.1127111 7 - 710 
ULIC741 7 - 741 
UL10747 5 - 747 
ULIC748 7 - 74d 

0.54 
054 
0.54 
0,34 

SIL. RECTS. TESTED 
PIT 3101113.1 7111inA 1.3 1 5A 3A WA 30., 

50 0 1 0 IN4.011 0.05 0 OS 0.15 0.21 0.60 

Psi 0 05 o 07 I N4002 0 On O. It/ 0.17 0.23 0.75 

2i43 im ti 10 154003 0 07 1112 0.22 0.25 11.00 
4133 11 114 1115 3N40114 11.110 015 0.30 0.38 21.35 

11011 11A/11 1117 INF.'. t1 .10 OAS 0.36 0.45 /1.90 
1141 0.12 11.111 15440i 11.11 0.20 0.38 0.55 12.10 

Imo o.I.s 13.3. 154007 0.12 0 25 0.48 0.06 12.60 

12131 - 3.3.5 - 0 30 038 0.70 DOD 

DISCS 
FOR USE WITH TR1ACS 
1111100 11311 25p tact. 

10 amp POTTED 
BRIDGE RECTIFIER 

on heat sink. 
100P1V. 99p each 

TRIALS 
V BOM 22 .15 

'f0.5 T13.60 

Sal 0.33 0.55 
2164 0.55 0.66 
400 0.77 0.83 

I 

L 

0,113 

0.99 
1.21 

SII perces quoted s 3 004V oence Giro No Sild 100b 

Please send all orders direct to warehouse and despatch department 

111-PAK 
P.O. BOX 6, WARE HERTS 

P0,443.0 and ado TOO Overseas add entra for Jir 
Afinimum order Nap Cash wth order please 

Gvaranteed Satisfaction or Money Back 

:519 

www.americanradiohistory.com

www.americanradiohistory.com


THE MODERN BOOK CO 

INTERNATIONAL TRANSISTOR SELECTOR 
by T. D. Towers, M.B.E. Price £3.15 

Over 10,000 USA, EURO, JAP. BRITISH TRANSISTORS WITH ELECTRICAL & MECHANICAL 
SPECIFICATIONS, MANUFACTURERS Et AVAILABLE SUBSTITUTES. 

R.S.G.B. AMATEUR RADIO CALL BOOK 
1975 Edition by RSGB PRICE £1.10 
MINIATURE PROJECTS FOR ELECTRONIC 
HOBBYISTS by K. Sessions PRICE £1.60 
PIN -POINT TRANSISTOR TROUBLES IN 
12 MINUTES by L. E. Garner PRICE £2.80 
THE AUDIO HANDBOOK 
by G. J. King PRICE £5.10 
110 OPERATIONAL AMPLIFIER PROJECTS 
FOR THE HOME CONSTRUCTOR 
by R. M. Marston 
COLOUR TELEVISION SERVICING 
by G. J. King PRICE £4.65 
BASIC ELECTRONICS PROBLEMS SOLVED 
by D. A. Smith PRICE £1.75 
HANDBOOK OF IC CIRCUIT PROJECTS 
by J. Ashe PRICE £1.55 
VIDEOTAPE RECORDING 
by J. F. Robinson PRICE £4.80 

PRICE £1.90 

We have the Finest 
ALL 

Selection 

THE RADIO AMATEUR'S HANDBOOK 
1975 by A.R.R.L. PRICE £3.50 
RADIO SERVICING POCKET BOOK 
by V. Capel PRICE £2.10 
BEGINNER'S GUIDE TO ELECTRONICS 
by T. L. Squires PRICE £2.05 
RAPID SERVICING OF TRANSISTOR 
EQUIPMENT by G. J. King PRICE £2.00 
AMATEUR RADIO TECHNIQUES 
by P. Hawker PRICE £2.25 
UNDERSTANDING SOLID -STATE 
CIRCUITS by N. H. Crowhurst PRICE £1.60 
T.V. TECHNICIAN'S BENCH MANUAL 
by G. R. Wilding PRICE £2.70 
TRANSISTOR MANUAL by G. E. PRICE £1.30 
RADIO CONTROL FOR MODELS 
by R. H. Warring 

PRICES INCLUDE POSTAGE 

of English and American Radio Books in the Country 

PRICE £5.80 

19 -21 PRAED STREET (Dept RC) LONDON W2 INP 
Telephone 01 -723 4185 

I. Vnderstand 
electronics. 
Step by step, we take you through 
all the fundamentals of electronics 
and show you how easily the sub- 

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

(1) Build an oscilloscope. 

520 

2. Become a 
radio amateur. 

(2) 

(3) 

Learn how to become a radio - 
amateur in contact with the whole 
world. We give skilled preparation 
for.the G.P.O. licence. 

a) 
Read, draw and understand 
circuit diagrams. 

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

WAA - ----- -------- t- lrN------ - - - - -- -moi 
Brochure, without obligation to 
BRITISH. NATIONAL RADIO & ELECTRONICS SCHOOL, Dept AX 475 

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

NAME 
ADDRESS Block caps please , ---------------------w--r---------M-- 

R Vl)I(> I I.1 ( I ROAI( S (()' 5 t Rl'(t tR 
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BIPREPAK 
Bargains in Semi -Conductors, components, modules & equipment. 

Bargains from our FREE Catalogue 
20 large pages. filled with real bargains in transistors, ICs, component,- 

equipment, etc. Send large S.A.E. with 6p stamp for your FREE copy =1 

6'h Edition by return. Meanwhile, for prompt delivery order from this montr. 

ad. NOW. 

TRANSISTOR PACKS ALL 50p each 
TESTED AND GUARANTEED 
OTT /l IN4007 Sil. Rec. H39 C Integrated circuits 

Y diodes. 1,000PIV m 4 gates BMC 962, 

1 amp. plastic 2 flip flops BMC 945 

681 10 
Reed Switches, 1" H41 2 BD131/BD132 

1 long i" dia. High- Complementary 
speed P.O. type Plastic Transistors 

t-35 100 Mixed Diodes, Germ. 4 40361 Type NPN Sil. 
Gold bonded. etc. 

Transistors TO -5 can 
Marked and Un- 

comp. to H66 
marked 

F 38 30 
lead Transistors. H66 4 40362. Type PNP Sil. 

NPN Silicon Planar Transistors TO -5 can 

types comp. to H65 

UNMARKED Er UNTESTED 
El 50Germanium 

Transis- H2O Z0 BY126/7 Type Silicon 
4 tors PNP. AF and RF L Rectifiers 1 amp. 

666 150 Germanium Diodes plastic. Mixed volts 

a Min. glass type 034 C Power Transistors, 

684 100 Silicon Diodes DO.7 15 PNP. Germ. NPN Sili- 
glassequiv to OA200. con TO -3 Can 
0A202 l-167 10 3819N Channel FET's 

886 100 IN914 and IN916 n 
Dil. Diodes sub. m plastic case type 

tvpns 

SILICON POWER TRANSISTORS - 
40 WATT PLASTIC 
Typ! Gar, VCE Price 

40N1 15 15 NPN 20p 

40N2 40 40 NPN 30p 
40P1 15 15 PNP 20p 

40P2 40 40 PNP 30p 

90 WATT 
90N1 15 15 NPN 25p 

90N2 40 40 NPN 35p 

90P1 15 15 PNP 26p 

90P2 40 40 PNP 35p 

NEW X -HATCH GENERATOR Mk.2 

® 91F..' 

£7.93 

Essential for Colour T.V. alignment 
of 4 patterns. Featuring plug in IC's 
and a mom sensitive sync. pick -up 
circuit. The case is virtually unbreak- 
able -ideal for the engineer's toolbox 
-only measures 3" o 55" x 3 ". 

Operates from 3 U.2 type batteries 
(extra) 

Reado bnly mit f9.93 it 

OVER 1,000,000 TRANSISTORS 
CAR IGNITION KIT 
Transistorised Simple to Fit 
mproves performance, cuts fuel 
osts 

£7.50 

SUNDRY 

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

EACH £1 

Metrication Pocket Charts 12p. 8 assorted relays E1 00. Rev. counter 
ievice (for cars) E1 i00. U.H.F /TV Tuner Units, 625lines, Rotary Tuning E2.50. 
L. M.380 Audio I.C. E1.00 and technical books of all kinds. 

TERMS OF BUSINESS 

challenging values! 

V.A.T. Prices shown do not include V.A.T. Please add 8% to total value 
of your order including postage. No V. A. T on overseas orders. 

POSTAGE Except where stated, , 15p for postage & packing in 

U.K. Overseas -add 1, any difference being charged or 

refunded. 
PAYMENT Cash with order. Cheque or money order. Minimum value -El. 

You can also pay by ACCESS. 
IMPORTANT -Every effort is made to ensure accuracy of prices and 
description at time of preparing this advertisement and going to press. 

Prices are subject to alteration without notice 

STIRLING SOUND AUDIO MODULES come to you as basic units 

assembled on P.C.Bs enabling you to add required components in 

layouts of your own choice. Modules are tested and boxed before 

despatched and include well printed instructons. 

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

£1.6D balance and volume controls 

SS.101 Pre- amp for ceramic cartridge. tape and radio £1.60 

SS.102 Pre -amp for low output magnetic cartridge. tape 
and radio With R I A A correction .1dB at 1K £2.25 

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

Operating voltage 6 to 22. Size 3" x 2" £1.75 

SS.103 -3 Stereo version of above using one I.C. on each 
£3.25 channel 

SS.105 A compact and useful all- purpose amplifier which 
will run excellently on a 12V supply. With 5 watt 
output. two make a good stereo amp. Size 21" x t ;" E1.95 

SS.110 Similar in size to 55.103 but with a 10 watt 
output Ideal for many domestic and small -size 

P.A. applications. Operates from 26 to 32V. £2.40 

SS.140 Excellently designed 40 watt R.M.S. (into 4 ohms) 
hi -fi amplifier. S/N ratio better than 75dB. THD 
better than 02 %. Power requirements -45V. d.c. 
With 015" centre edge connections. Two can be 

bridged to give 80 watts R.M.S into 4 ohms E3.60 

THE MODULES TO BUILD A STEREO F.M. TUNER 

SS.201 Ganged tuning condenser with accurately engineer- 
ed slow- motion drive in rugged housing. Excellent 
sensitivity. Tunes 88- 108MHz. With A.F.C. facility. 
Operates from 6V -16V E6.25 

SS.202 I.F. stage (with I.0 ) Pre -tuned. A.F.C. connection. 
Operates from 4.5 to 14V. E5.25 

SS.203 Stereo Decoder. Designed essentially for use with 
55.201 and 2. this module can also be used in most 

ono FM tuners. A LED may be attached. Operating 
voltage 9 -16V it c E5.62 

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

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

£3.25 reliable 

ALL MODELS TESTED AND 
GUARANTEED. WITH 
INSTRUCTIONS 

MAINS TRANSFORMERS FOR ABOVE 
Type A 18v/1A (Suit SS. 103) E1.50 

Type B 25v/2A (Suit SS. 110) E2.00 
Type C 30v /2A (Suit SS. 140) E3.25 

Bridge Rectifier Type A 27p Type B/C 38p SS. 300 

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

SS 203 

BI-PRE-PULK LTD 
-, Rn , NORA i'1n 

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

TELEPHONE: SOUTHEND 10702) 46344. 

WRITE ORDER SEPARATELY AND ATTACH COUPON IF REQUIRED 

APRIL 1975 

Please send 

for which I enclose....... 

Name 

Address 

inc. V.AT. 

, 
I 
' 
I 

REC 4 

------------J 
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With the Darm catalogue, even 
the guaionlee is guaranteed. 
Doram is an entirely new 

way of buying electronic 
components. 

So, to succeed, it's got 
to have something going for 
it, right? 

We agree with you. 
And where Doram scores is in 
the security it gives the amateur 
buyer. 

We'll give you peace of 
mind three ways. 
No- quibble guarantee. 

Firstly, we guarantee to 
replace any component which 
arrives faulty. Absolutely free 
of charge. 

And secondly, our 
guarantee is backed by the 
biggest electronics distribution 
Group in Britain. 

7 -day service. 
Thirdly, we guarantee 

you'll have your components 
within 7days from our receipt 
of your orders. 

We're so confident of our 
service that if we can't supply 
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the part you want within 7days 
we'll give you an immediate 
refund. 

So you'll nevergeta 
tedious wait. 

You know just where you 
stand with Doram. 
All branded goods. 

All goods supplied by 
Doram are made by big -name 
manufacturers. And they're 
all to manufacturer's specifi- 
cations. They're the best money 
can buy. 

In fact, Doram gives the 
amateur the sort of service only 
professionals have enjoyed 
before. 

Millions of components. 
All in all, we're big enough 

to offer you stocks of millions of 
components, on over 4,000 
product lines. 

All you do is buy the 
Dora m catalogue for 25p 
(that's a yearly reference book 
for the price of a pint of lager) 
and then take your pick from it. 

Use the coupon now. 
Send today for the first -ever 
Doram catalogue. It can take 
a lot of worry out of amateur 
components buying. 

And for 25p that's not 
bad, is it? 

p.m =EN I.it 
ENCLOSE 25p' PLEASE 

ISEND ME THE NEW DORAM I 
CATALOGUE. 

Name 

Address 

1 

1 

1 

1 
Doram Electronics 
PO Box TR8, 

Wellington Road Industrial Estate, 
Wellington Bridge, Leeds LS12 2UF.I 

This will be refunded on orders 
of £5 I less VATI or more received' 
by us before March 31st,1975. 
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WILMSLOW AUD 
THE Firm for speakers! 

SPEAKERS 
Baker Group 25, 3, 8 or 15 ohm 
Baker Group 35, 3, 8 or 15 ohm 
Baker Group 50/12, 8 or 15 ohm 
Baker Deluxe 12 ", 8 or 15 ohm 
Baker Major 3, 8 or 15 ohm 
Baker Superb 8 or 15 ohm 
Baker Regent 8 or 15 ohm 
Baker Auditorium 12" 
Celestion PST8 (for Unilex) 
Celestion G12H 8 or 15 ohm 
Celestion G12M 8 or 15 ohm 
Celestion G15C 8 or 15 ohm 
Celestion G18C 8 or 15 ohm 
Celestion MH1000 8 or 15 ohm 
Coral 61" d /cone roll /surr. 8 ohm 
Coral 6 +" (larger magnet) 8 ohm 
Coral 8" d /cone, roll /surr. 8 ohm 
EMI 13 x 8, 3, 8 or 15 ohm 
EMI 13 x 8, d /cone 3, 8 or 15 ohm 
EMI 13 x 8 t /tw. 8 ohm 
EMI 13 x 8 type 350, 8 or 15 ohm 
EMI 13 x 8 20 watt bass 
EMI 5" 14A/730 mid -range 8 ohm 
EMI 6,}" 93850 4 or 8 ohm 
EMI 8 x 5, cer. mag. 8 ohm 
EMI 8 x 5, 10 watt, d/c roll's 8 ohm 
EMI 10 x 6 93870 8 ohm 
EMI 21" tweeter 8 ohm 
Elac 9 x 5, 59RM109 15 ohm, 

59RM114 8 ohm 
Elac 6 +" d /cone, roll surr. 8 ohm 
Elac 61" d /cone 8 ohm 
Elac TW4 4" tweeter 
Elac 10" 10RM239 d/c 8 ohm 
Elac 8" 3 ohm 
Eagle Crossover 3, 8 or 16 ohm 
Eagle CTS cone tweeter 8 ohm 
Eagle CT10 tweeter 8 or 16 ohm 
Eagle DT33 dome tweeter 8 ohm 
Eagle FF5 3 way crossover 
Eagle SN75 crossover with tw. control 
Eagle FF28 multicell, horn 
Eagle HT15 horn tw. 16 ohm 
Eagle HT21 horn tw. 8 ohm 
Eagle MHT10 horn tw. 8 ohm 
Eagle FR4 4" full range 
Eagle FR65 6 +" full range 
Eagle FR8 8" full range 
Fane Pop 15 watt 12" 
Fane Pop 25T 30 watt 12" 
Fane Pop 50 watt 12" 
Fane Pop 55 12" 60 watt 
Fane Pop 60 watt 15" 

SPEAKERS 
£7.75 Fane Pop 100 watt 18" L24.50 

L8.50 Fane Crescendo 12A 8 or 15 ohm L29.00 

£12.50 Fane Crescendo 12B 8 or 15 ohm L30.00 
£10.75 Fane Crescendo 15,8 or 15 ohm £36.00 
£8.50 Fane Crescendo 18, 8 or 15 ohm £51.95 

£14.50 Fane 701 twin ribbon horn £35.00 

L7.75 Fane 910 horn L12.75 

£12.50 Fane 920 horn £33.00 

£3.25 Fane 152/12a 15" 15 ohm £16.00 

L15.00 Fane 801T 8" d /cone roll surr. L7.00 

£12.00 Fane 805T 8" d /cone roll surr. L3.50 

£24.00 Fane 808T 8" d /cone £2.75 

£33.00 Fane 807T 8" d /cone roll surr. £3.85 

£10.95 Goodmans 8P 8 or 15 ohm £5.00 

12.50 Goodmans 10P 8 or 15 ohm £5.30 

£3.15 Goodmans 12P 8 or 15 ohm £12.95 

L3.25 Goodmans 12P -D 8 or 15 ohm £16.75 

L2.25 Goodmans 12P -G 8 or 15 ohm L15.75 
£2.50 Goodmans 12AX 100 watt 8 or 15 ohm £36.50 
£3.75 Goodmans 15AX 100 watt 8 or 15 ohm £40.25 

£8.25 Goodmans 15P 8 or 15 ohm £21.00 
L6.60 Goodmans 18P 8 or 15 ohm £36.00 

L2.50 Goodmans Midax 750 £16.00 

£3.00 Goodmans Axent 100 tweeter & crossover L7.25 

£1.65 Goodmans Audiom 100, 8 or 15 ohm £12.00 

02.50 Goodmans Axiom 401, 8 or 15 ohm £17.25 
£2.25 Goodmans Twinaxiom 8" 8 or 15 ohm L8.25 

.65 Goodmans Twinaxiom 10" 8 or 15 ohm £9.00 
L69.50 
169.50 
£75.00 
175.00 
L80.00 
£80.00 

Gauss 12" full range 8 ohm 
£2.80 Gauss 12" Bass 8 ohm 
L3.50 Gauss 15" full range 8 ohm 

£2.65 Gauss 15" Bass 8 ohm 

£1.50 Gauss 18" full range 8 ohm 

L2.65 Gauss 18" Bass 8 ohm 
L2.50 All the above Gauss (American) speakers are 

£1.50 fitted with 41" voice coils and can handle 200 watts 

£1.75 RMS. 
£2.55 Kef T27 £5.25 

£5.45 Kef T15 £6.00 

£3.15 Kef 8110 L7.25 

£4.00 Kef B200 £8.25 

L7.75 Kef B139 £14.25 

L3.80 Kef DN8 £2.00 

£5.88 Kef DN12 £4.95 

L3.80 Kef DN13 L3.30 

£5.30 Richard Allan 12" d /cone 3 or 15 ohm L2.75 

L8.35 Richard Allan CGBT 8" d/c roll surr. 8 ohm L6.35 

L10.65 STC 4001G super tweeter £6.19 

L5.25 21" 64 ohm, 70mm 8 ohm, 70mm 80 ohm .65 

L7.25 21" 75 ohm .50 

£12.00 7" x 4" 3, 8 or 15 ohm £1.40 

£12.50 8 "x5 "3,8 or 15 ohm L1.50 

£13.25 10" x 6" 3, 8 or 15 ohm £2.30 

SPEAKER KITS (Carr. 75p each. £1.50 pair) 
Baker Major Module 3, 8 or 15 ohm each £10.75 

Goodmans Mezzo pair 045.00 

Goodmans DIN 20 4 ohm each £9.75 

Helme XLK25 pair 022.00 

Helme XLK30 pair £14.95 

Helme XLK50 pair £39.95 

Kef kit 1 each L29.95 

Kef kit 3 each £36.75 

Peerless 3 -15 (3 sp. system) each £15.00 

Peerless 20/2 each £14.95 

Peerless 30/2 each £20.95 

Peerless 20/3 each £22.95 

Peerless 50/4 each £34.95 

Richard Allan Twinkit each £8.95 

Richard Allan Triple 8 each £13.75 

Richard Allan Triple each £19.95 

Richard Allan Super Triple each £23.75 

Wharfedale Linton 2 kit pair £19.25 

Wharfedale Glendale 3 kit pair £34.50 

Wharfedale Dovedale 3 kit pair £52.50 

The Ultimate Radio! 

GRUNDIG SATELLIT 2000 

You've got your yacht, private aircraft, Rolls 
Corniche? - then all you need fora full set of 
status symbols is this latest model Grundig 
Satellit, Germany's top radio! Radio per- 
formance, appearance and sound quality are 

all superb. VHF /FM. M W. LW 10 SW bands 
plus bandspread, 27 transistors and 22 
diodes. Battery /Mains (110/240v.), 2 

speakers, 57" telescopic aerial. 

Our Price £129.50 inc. Carr. & ins 

Big discounts on Grundig. ITT. Koyo. etc. 

Send stamp for list 

WILMSLOW AUDIO, 10 SWAN STREET, WILMSLOW, CHESHIRE 

APKiL 1975 

PA /DISCO AMPLIFIERS (Carr. and ins. L1) 

Baker Major 100 watt L49.75 
£30.00. 
L35.00 
LS8.95 
L44.00 

£129.00 
198.50 
C77.00 
£50.00 
£37.50 
£45.00 
E18.25 
£12.50 

Linear 30/40 
Linear 40/60 
Linear 80 /100 
Linear 100 watt slave 
Eagle PRO A120. 120 watts RMS 

Eagle PRO A65. 65 watts RMS 

Eagle PRO A35. 35 watts RMS 

Eagle TPA40 mains /12v mobile 
Eagle HHS 36 watts mobile 12v. 
Eagle TPA20 paging amplifier 
Eagle RA859 Reverb (p. & p. 75p) 
Eagle RA856 Reverb (p. & p. 75p) 

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

£14.95 
£15.75 
C29.95 
£19.95 
L20.50 

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

All items guaranteed new and perfect 

Prompt despatch 

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

(LI.50 pair) 

ALL PRICES QUOTED INCLUDE VAT. 

Send stamp for free booklet 'Choosing a speaker' 

Big discounts on Grundig, ITT, Koyo, etc. 

Send stamp for list 

WILMSLOW 
AUDIO 

DEPT RC 

LOUDSPEAKERS: SWAN WORKS 
BANK SQUARE, WILMSLOW, CHESHIRE 

AMPLIFIERS, RADIO ETC. 

10 SWAN ST., WILMSLOW, CHESHIRE 
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D 65p, piUS33pPACK NG 

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

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

kom-pre -hense -iv 

As no doubt you've noticed, Home Radio Components Ltd. 
are always going on about how comprehensive their catalogue 
isI So out of interest I looked up the word in a dictionary. It 
said "KOM- PRE - HENSE -IV, having the quality of 
comprising much; extensive; full." 
Well, on that definition, the catalogue certainly lives up to their 
claim. In its 240 pages there are over 6,000 items listed and 
there must be getting on for a couple of thousand illustrations. 
What's more, to make it easy to find your way around, the 
catalogue is most carefully indexed, with cross references 
where necessary. Recently someone at Home Radio Compon- 
ents told me that they've sold over 150,000 copies of the 
catalogue. I'm not surprised! They also mentioned that many 
professional people in the world of radio and electronics regard 
it as a standard reference work. I don't know about the pro- 
fessionals, but I know lots of we amateur freaks would be 
quite lost without it. 
But perhaps you have managed to struggle along so far without 
this invaluable catalogue. Why hamper yourself any longer? 
Send off the coupon below with cheque-or P.O. for 98 pence. 
(65p plus 33p postage Er packing). Every catalogue' contains 
14 vouchers each worth 5p when used as directed. This means 
that you can recover 70 pence, the whole cost of the catalogue 
plus 5p towards the postage. Needless to say, the catalogue is 
backed by a really good Mail Order Service. 

r 
I 

I 

I 

I 

I 
II. 

Please write your Name and Address in b /octi capitals 

NAME 

ADDRESS 

HOME RADIO (Components) LTD., Dept. RC, 
234 -240 London Road, Mitcham, Surrey CR4 3HD 

4154 

Regd. No. 
912966 I nndon 

J 
HOME RADIO (Components) LE0 , Dept RC, 234 -240 London Road: Mitcham,CR4 3110 Phone 01- 648 8422 
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SMALL 

CAPACITANCE 

CHECKER 

Incorporating an inexpensive bridge 
circuit without frills, this unit enables 
capacitance values from 6.8 to 2,000pF 

to be quickly measured. 

IT IS SURPRISING HOW MANY COMPONENTS ONE ACCUMU- 
lates in the spares box over the years. Among the 

most numerous and valuable of these are the various 
types of capacitor. When one operates mainly in the field 
of radio the majority of these capacitors are usually low 
value polystyrene, ceramic or silvered mica types, 
probably with a few variables and trimmers as well. 

Unfortunately, even if these components are carefully 
stored, their identification markings, which usually just 
consist of a printed value and tolerance, often become 
erased. Variable and trimmer types are frequently not 
marked with a value, anyway. 

CAPACITANCE BRIDGE 

A simple capacitance bridge such as that described in 
this article can be a very useful addition to the workshop 
test gear since it enables the values of these capacitors 
to be established. It is also a very useful servicing aid 
where, for instance, one suspects that a small capacitor 
has become unserviceable and a definite check of its 
capacitance is required. 

Three ranges are covered, and with the prototype 
these are 170 to 2,000pF, 33 to 410pF, and 6.8 to 85pF. 
These coverage figures are only approximate, and will 
vary slightly between one bridge and another due to the 
tolerances of the components used. The unit is very 
simple, being battery powered and employing only a 
single active device. Current consumption is a mere 
1 mA from a PP3 battery, which in consequence has a 
very long life. 

BASIC BRIDGE 

The design of the checker is based on a simple bridge 
circuit, and operation can best be explained by referring 
to the resistive Wheatstone bridge which is illustrated in 
Fig. 1(a). 
526 

By A. P. Roberts 

The bridge is said to be balanced when no current 
flows through the meter and, under these conditions, 
R1 /R2 is equal to R3 /R4. This is because the potential 
dividing action in R1, R2 and in R3, R4 then causes the 
same fraction of the input voltage to be applied to the 
terminals of the meter. There is, in consequence, no 
voltage difference at the meter terminals and no current 
can flow throught it. With any other resistor value 
ratios the bridge will be unbalanced, and the meter 
needle will be deflected accordingly from its zero 
reading. 

A development is shown in .Fig. 1(b), in which an a.c. 
input at an audio frequency is used and the meter is 
replaced by headphones. Also, the resistors R3 and R4 
are replaced by capacitors. 

If R1 and R2 are of equal value the circuit will be 
balanced, as indicated by a null in the audio tone in the 

Capacitor 
+ 1 under test 

D.C. A C 
input input 

(a) (b) 

Fig. 1 (a). The basic Wheatstone bridge. The 
meter gives a zero reading when the 
voltage at the junction of R1 and R2 is 
equal to that at the junction of R3 and 

R4 
(b). Adapting the basic bridge to enable it 

to measure capacitance 
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On -011 

C1 

R5 

C 

BC109 
Lead -outs 

C2 

I 

Test points 

Earphone 

SKI 
1I 

TR1 

BC 109 
VC1 

B1 

9V 

2. The complete circuit of the small capacitance checker 

phones, when VC1 is adjusted to the same value as the 
capacitor under test. If the control knob of VC1 is 

provided with a scale indicating its capacitance, then the 
value of the test capacitor can be found by adjusting 
VCI for the null and reading the capacitance value from 
its scale. 

As the circuit stands it is only capable of measuring 
capacitance values which lie between the minimum and 
maximum capacitances of VC I. The circuit can, how- 
ever, be made to measure capacitances outside this 
range by altering the ratio of R 1 to R2. Additional 
scales are then provided at VC1 control knob to cater 
for these alternative ratios. 

PRACTICAL CIRCUIT 

Fig. 2 shows the complete circuit diagram of the 
capacitance checker. 

TRI is employed in an RC phase shift oscillator. It is 

biased as a high gain common emitter amplifier, and its 
collector is coupled back to the emitter by way of the 
network including C3, CI, C2 and the associated 
resistors. This network produces an overall phase shift 
of 180° at a frequency of approximately 1.5kHz. Since 
the gain of TRI is sufficient to overcome the loss of 
signal in the feedback circuit, the transistor oscillates at 
this frequency. The output of the oscillator is fed via C4 
to the bridge circuit. 

In this, R5 and R6 carry out the function of R1 and 
R2 in Fig. 1(b). As before, VC1 and the capacitor under 
test form the other half of the bridge. The output of the 
bridge is monitored by a crystal earphone connected to 
socket SKI. Two additional ranges are provided by 
shunting R7 across R5 or across R6 by means of S2. Si 
is an ordinary on -off switch. VC1 consists of a 2 -gang 
208 + 176pF capacitor with both sections in parallel, 
giving thereby a maximum capacitance of 384pF. The 
version required is without trimmers, and this is available 
from Henry's Radio Ltd. S2 is shown as 1 -pole 3 -way 
in Fig. 2, but a single pole of a 4 -pole 3 -way miniature 
rotary switch was employed in the protoype as this type 
of switch was found easier to obtain. The unused poles 
are ignored. 
APRIL 1975 

COMPONENTS 

Resistors 
(All watt 5% unless otherwise stated) 

R1 4.7kû 
R2 4.7kû 
R3 1.5M0 10% 
R4 4.7kû 
R5 10kû 
R6 10kû 
R7 2.7kû 

Capacitors 
Cl 0.0068µF polystyrene, or paper or plastic 

foil 
C2 0.0068µF polystyrene, or paper or plastic 

foil 
C3 0.0064IF polystyrene, or paper or plastic 

foil 
C4 0.02211F plastic foil, type C280 (Mullard) 
VCI 208 + 176pF 2 -gang variable, Jackson 

type '00' without trimmers (see text) 

Transistor 
TRI BCI09 

Switches 
SI slide switch 
S2 1 -pole 3 -way rotary (see text) 

Socket 
SKI 3.5mm jack socket (see text) 

Battery 
B1 9 -volt battery type PP3 (Ever Ready) 

Miscellaneous 
Crystal earphone with 3.5mm. jack plug 
2 knobs (see text) 
2 crocodile clips 
Battery connector 
Veroboard, 0.1 in. matrix 
Case and panel (see text) 
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CABINET 
In a simple bridge unit of this nature, in which 

neither terminal of the null indicator (i.e. the crystal 
earphone) is at chassis potential, it is necessary to avoid 
having large areas of metal connected to any part of the 
circuit. This is because such areas of metal have a 
correspondingly high capacitance to earth and do not 
allow a sharp null to be obtained as VCI is adjusted. In 
consequence, the bridge must be assembled in an insu- 
lated case, which may be plastic or home- constructed 
from plywood. An all -metal case must not be employed. 
The author used an aluminium front panel which was 
common with the frame of VC1, and the completed unit 
gave very sharp nulls. A slight improvement, with even 
sharper nulls, would be given by having an insulated 
front panel, this being made of s.r.b.p. (`Paxolin') or any 
other insulating material. Some constructors may, in 
consequence, prefer to employ an insulated front panel. 

The author fitted the bridge in a plastic case measur- 
ing approximately 5 in. wide by 4 in. high by 2 in. deep, 
and this housed the components comfortably. The front 
panel layout is shown in Fig. 3, and precise dimension- 
ing here is left to the constructor. The capacitor 
specified for VC1 requires a in. central hole in the 
panel and three 4BA clear holes around this equi- 
spaced on a 1 in. diameter. These last three holes can be 
marked out by pressing a piece of paper against the 
front of the capacitor and then using this as a template. 
The capacitor is secured by three 4BA bolts passing 
through the panel holes into tapped holes in the front of 
the capacitor. Short bolts are required here, and their 
ends must not pass beyond the inside surface of the 
capacitor front plate or they will damage the fixed or 
moving vanes. If the capacitor spindle is positioned 
1¡ in. or more from the top of the front panel, sufficient 
space will be left for a scale cut out from `Panel Signs' 
Set No. 5. 

i/2"dia 

To take grommet 
'for test leads 

3/8 "dia 

Dia to suit socket used 

Fig. 3. General layout of components on the front 
panel 
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Wiring behind the front panel. Many of the parts 
a, ? assembled on a piece of Veroboard 

In the author's unit the two leads for the test capacitor 
pass through a single grommet on the front panel and 
are terminated in crocodile clips. If desired, the test 
leads may pass separately through two grommets 
spaced apart by approximately 1 in. This will reduce the 
stray capacitance between the test leads and will enable 
slightly smaller values of test capacitance to be meas- 
ured. The reduction in stray capacitance is, however, 
marginal only. 

If the front panel is aluminium, the jack socket for the 
earphone must be a type having its contacts insulated 
from the mounting bush. Any type of 3.5mm. jack 
socket may be employed if the front panel is made of 
an insulating material. 

COMPONENT PANEL 

Most of the components are assembled on a piece of 
Veroboard of 0.1 in. matrix, and having 24 holes by 
11 copper strips. The component layout on this board 
and details of all the other wiring are shown in Fig. 4. 

First cut out the board from a larger piece of Vero - 
board using a small hacksaw. Then drill the two 6BA 
clear mounting holes. A No. 31 drill will be suitable 
here. The board will later be secured to the left hand side 
of the case, and the two 6BA clear holes required here 
can now be marked out by using the board as a template. 
The two holes in the case side are drilled next. 

The components are then mounted and soldered in 
their positions on the board as shown in the diagram. 
There are no breaks in any of the copper strips. Leads 
are attached for the external connections. The front 
panel components may next be mounted and the wiring 
illustrated in Fig. 4 completed, keeping all wires reason- 
ably short. The battery fits behind the front panel above 
SI, and the leads to the battery connector should be 
given the requisite length. The Veroboard panel is then 
fitted to the case side with 6BA bolts and nuts, fitting 
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Battery clip 
Moving vanes 

Fixed 

vanes 

C4 

o 

o 6BA clear 

o o o o o o o o o 0 0 0 0 0 0 0 

Direction of strips 

Fig. 4. Most of the components are mounted on a Veroboard panel, as shown here. At S2, confirm the outer 
contacts corresponding to the centre tag with a continuity tester before wiring to them, as relative positioning 

may differ with some switches 

small insulated spacing washers between the copper 
side of the board and the inside surface of the case. 
Some means of securing the battery in place has to be 
devised. In the prototype it was simply held in position 
by pieces of foam plastic when the front panel was fitted. 

A scale is required and, as already stated, this may be 
cut out from `Panel Signs' Set No. 5. Legends taken 
from `Panel Signs' Set No. 4 may also be added, should 
this be desired. VCI requires a round knob fitted with a 
cursor, and the latter can consist of a short length of 
stiff wire glued to the underside of the knob with 
Araldite. S2 is fitted with a pointer knob. 

CALIBRATION 

The scale of VCI has to be calibrated before the unit 
can be used, and this is carried out by finding the 
settings required for known capacitors having values 
between 6.8 and 2,000pF. The capacitors should prefer - 
abgy have tolerances of 5% or better. Apart from some 
APRIL 1975 

ceramic capacitors above 200pF or so, most low value 
capacitors have a low tolerance, and this fact assists in 
calibration. When sufficient capacitors have been 
checked a permanent scale for all three ranges of VCI 
can be marked out. The process is rather time- consum- 
ing, but it is the only practical way of obtaining a scale 
with adequate accuracy. Obviously, this task must be 
undertaken with some care, so that the accuracy of the 
scale is not unnecessarily impaired. The number of 
calibration capacitances can be increased, if necessary, 
by temporarily connecting two or more known capaci- 
tors in parallel. 

To determine the value of an unknown capacitor, it is 

connected to the crocodile clips and VC1 adjusted (on 
all three ranges if necessary) until a null is obtained in 
the crystal earphone. The value of the capacitor can 
then be read off the scale. If a null cannot be obtained on 
any of the ranges, the capacitor either has a value out- 
side the measuring capability of the bridge, or is faulty. 
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NEWS AND 
DIGITAL ARITHMETIC TUTOR 

Limrose Electronics have recently introduced a Digital 
Arithmetic Tutor to complement their range of computer 
educational aids. 

This advanced logic trainer has been designed for 
teaching the principles of binary arithmetic and four -bit 
data word manipulation to senior students who have 
completed a basic course in combinational and sequen- 
tial logic circuits. 

_ IN* 

The Digital Arithmetic Tutor consists of three general 
purpose 4 -bit Shift Registers, two 4 -bit Synchronous 
Binary Counters, one 4 -bit Comparator, one 4 -bit 
Adder, a Carry Store, one J -K Master -slave Flip -flop, 
four 2 -input Nand Gates, four 2 -input And Gates and 
three Logic Inverters. Two manual Single Pulse Gener- 
ators and one Continuous Clock Pulse Generator are 
also available. 

Logic states are displayed on the anodised aluminium 
front panel by means of red light emitting diodes and 
interconnections are made using Limrose's 1 mm gold - 
plated terminal pin and patch lead system. 

The equipment is accompanied by an illustrated 
instruction book containing numerous computer 
circuits which can be constructed on the equipment. 
These circuits include loading and shifting of registers, 
l's and 2's complements, addition and subtraction of 
4 -bit numbers by serial and parallel methods and 
multiplication and division by the shift -and -add 
method. The instruction book also deals with the Octal 
Number System, binary fractional notation and over- 
flow conditions in fixed point arithmetic. 

Prices from £150.00. Further information can be 
obtained from Limrose Electronics Ltd., 8 -10 Kings- 
way, Altrincham, Cheshire, WA14 1PJ. 

FRENCH STEREO AMPLIFIER - ERA ST70 

De Banks Electronics Ltd., of Tring, Herts, major 
distributor of ERA equipment, announces that its 
latest high fidelity amplifier, the ST70, is now available 
at approved dealers throughout the United Kingdom. 

Retailing at £165, the ST70 is part of a matching 
range of ERA hi -fi equipment designed for serious 
devotees of high quality sound reproduction. 

The amplifier delivers 40W RMS per channel (both 
driven), with output impedances of 4 and 8 ohms, 
through both DIN sockets and screw terminals. Dual 
inputs are also provided, through DIN and phono 
sockets. 

Its operating controls are logically positioned, and 
include piano -key switching, with sliders for tone, 

Designed for serious devotees of high 
quality sound reproduction. Output 
40W RMS per channel, with separate 
bass and treble controls for each. 
4- channel output facility. Piano -key 
switching. Styled in crisp black and 

silver 
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balance and volume adjustment. Principal facilities 
include: separate bass and treble controls for each 
channel; high and low cut filters; loudness control; 
separate input sensitivity adjustments for pick -up, tuner 
and tape recorder; 4- channel output facility. Styling is 
in crisp black and silver, with heavy gauge matt 
aluminium panelling. 

The ST70 is available through ERA De Banks 
appointed dealers, selected for their experience in high 
fidelity retailing, and their ability to honour the ERA 
guarantee. 

ERA (Etudes et Recherches Acoustiques SA) has its 
factory at Lagny, near Paris, where the range of hi -fi 
equipment is designed and built. 
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COMMENT 
MORE RADIO HELP FOR 
MOTORISTS? 
The BBC's Director of Engineering, Mr. James Red- 
mond, has outlined a proposal for getting traffic news 
to motorists by radio. The BBC scheme is designed to 
provide motorists, and motorists only, with the traffic 
news flashes. 

To cover the country 80 low -power medium wave 
stations would be set up, each dealing only with traffic 
information for its own particular area. They would all 
operate on the same frequency, but not all at once. 

Announcements about traffic conditions would be 
made in sequence from different transmitters. A simple 
addition to the car's ordinary radio receiver would 
allow the local announcement to break into the pro- 
gramme about once every eight minutes. The more 
distant announcements wouldn't be heard, because the 
transmissions wouldn't be strong enough. 

The BBC is studying the proposal jointly with the 
Transport and Road Research Laboratory. 

ITU CHIEF TO OPEN AMATEUR 
RADIO CONFERENCE 
Mr. N. Mili, Secretary- General of the International 
Telecommunication Union, has accepted an invitation to 
open the triennial conference of the Region 1 Division of 
the International Amateur Radio Union in Warsaw 
commencing on 14th April. 

The 42 national societies of the Region I Division will 

be represented and, in addition, there will be officials 
present from Regions 2 and 3. A major item for dis- 
cussion will be the 1979 World Administrative Radio 
Conference. 

SEAPHONE AWARD IN SAFETY 
AT SEA COMPETITION 

Picture shows Cliff Michelmore presenting the 
Seaphone to Mr. W. G. Bateman. Also present 
from left to right are Mr. P. Rowe, Sales Director 
and Mr. G. Stow, Managing Director of Reslo- 

sound Ltd., manufacturers of Seaphone 

At this year's International Boat Show, Earls Court, the 
"will float" Seaphone May -day radio telephone receiver 
for waterborne craft was awarded as the second prize 
in the Safety at Sea Competition organised by Teleflex 
Morse Ltd. The Seaphone is manufactured by Reslo- 
sound Ltd. 

At the prize -giving ceremony, TV /Radio celebrity, 
Cliff Michelmore, presented the Seaphone to Mr. W. G. 
Bateman, of High Wickham, Buckinghamshire. 

The Seaphone is now standard issue to all inshore 
Class `D' lifecraft of' the R.N.L.I. 

SOME DIARY DATES 
April 2nd - 8th 4th International Audio /Visual and Communi- 

cation Exhibition at Parc des Expositions, 
Porte de Versailles, Paris. Topic: "The audio/ 
visual has come into our daily lives." 

April 8th - 13th High Fidelity 75 at Heathrow and Skyline 
Hotels, London Airport, First 3 days Trade 
and Press only. 

April 1 1th - 13th 1st Midland Audio /Visual Show at National 
Agricultural Centre, Kenilworth, Warwick- 
shire. First day Trade and Press only. 

April 20th North Midlands Mobile Rally at Drayton 
Manor Park, Tamworth. Details from Mid- 
land Amateur Radio Society, Birmingham and 
Midland Institute, Margaret Street,. Birming- 
ham, 3. 

April 27th Northern Radio Societies Annual Convention at 
Bellevue, Manchester. Details from D. G. 
Mott, 17 Newall Carr Road, Otley, W. 
Yorkshire. 

AN INTERESTING GLIMPSE 
Some of our readers have kindly informed us that a copy of 
the March 1973 issue of this magazine appeared, quite prominent- 
ly, in an episode in the TV "Crossroads" serial, recently broad- 
cast in the Anglia area. Apparently one of our articles was of 
particular interest - we wonder which one? 

We know our back number service is popular! 
APRIL 1975 

"/f you need any help, call on 
the wife - She's been fault- 
finding with me for years!" 
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L.E.D. - L.D.R. 
ISOLATOR 

By G. A. French Suggested Circuit 293 

A VERY USEFUL DEVICE WHICH HAS 
been available to the home - 

constructor for quite some years now 
is the ORP12 light dependent resistor, 
or photoconductive cell. This is a small 
robust component which exhibits 
decreasing resistance as the light falling 
on it increases in intensity. When fully 
illuminated, its resistance is of the 
order of 75 to 30051, whilst under 
completely dark conditions the resist- 
ance is greater than 1MO. 

ISOLATING CIRCUIT 

One application for the ORP12 is in 
a `light relay' assembly, in which it is 
enclosed in a light -proof box with a 
small filament lamp. The ORP12 
resistance is high when the lamp is 
extinguished but falls to a low value 
when the lamp is lit. An external cir- 
cuit is operated by the changing 
resistance of the ORPI2, whereupon 
overall control of the circuit is given by 
switching the filament lamp on and off. 
The advantage of this arrangement is 
that there is complete electrical isola- 
tion between the lamp and 1.d.r. cir- 
cuits. The l.d.r. circuit can, for 
instance, be at mains potential whilst 
the lamp circuit can be safely earthed. 

The only disadvantage with the 
lamp- I.d.r. arrangement is that the 
lamp has a limited life and will 
eventually burn out. A light- emitting 
diode, with its virtually limitless life, 
would appear to be an attractive 
substitute for the lamp, and the writer 
decided to check the possibilities of a 
`light relay' isolating assembly incor- 
porating an l.e.d. instead of a filament 
bulb. 

An I.e.d. emits considerably less 
light energy than does a filament lamp 
but, due to a fortunate coincidence, the 
light wavelength at which the ORP12 
has maximum response is almost 
identical with that at which a readily 
532 

Response / 
Intensity 

( 0/0) 

ORP12 response 

- - - -- TIL209 intensity 

Wavelength ( micrometres ) 

Fig. 1. The spectral response curves of the ORP12 and the relative intensity curve of the TIL209, drawn on the same wavelength axis 

available I.e.d., the TIL209, offers peak 
intensity. The spectral response peak 
for the ORP12 occurs at a wavelength 
of 0.62 to 0.64 micrometres, whilst the 
peak intensity of the TIL209 appears 
at 6,500 Angstroms, or 0.65 micro- 
metres. (10,000 Angstroms equal 1 

micrometre). 
Fig. I shows the response curve of 

the ORPI2 and the intensity curve of 
the TIL209, both curves being on the 
same wavelength axis. As can be seen, 
conditions could hardly be better for 
light energy coupling between the two 
devices. 

The author installed an ORP12 and 
a TIL209 in a small light -proof box 
with the forward end of the TIL209 
slightly spaced away from the centre 

of the active face of the ORP12, as in 
Fig. 2. Different currents up to 25mA 

TIL 209 ORPI2 

Fig. 2. In the isolating 
assembly, the TIL209 and 
ORP12 are positioned in the 

manner shown here 
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10 15 20 25 

L. E D current (mA) 

Fig. 3. Curve showing i.d.r. 
resistance against I.e.d. cur- 

rent 

were then passed through the TIL209, 
and the consequent'resistance of the 
ORPI2 noted. The results are illus- 
trated by the curve of Fig. 3. For I.e.d. 
currents above 5mA the l.d.r. resist- 
ance falls from some 20k0 to approxi- 
mat6y 2.5k0 at 25mA. Below 5mA 
l.e.d. current, the l.d.r. resistance rises 
rapidly as current decreases until, 
eventually, it reaches the value given 
for completely dark conditions. Fig 3 

illustrates that an isolating circuit 
incorporating a TIL209 and an ORP12 
is a practicable proposition, even 
though the l.d.r. resistance does not 
fall to the lowest value which the 
device can produce. 

RI 

240m 

51 
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PRACTICAL APPLICATION 

An obvious application for an l.e.d.- 
I.d.r. isolating circuit is in the control 
of a triac. A triac is capable of switch- 
ing a.c. mains loads on or off, the Main 
Terminal 1 and Main Terminal 2 of 
the device being connected between 
the source of a.c. and the load. The 
triac is made conductive by passing a 
triggering current through its gate and 
Main Terminal 1. The only disadvan- 
tage with this mode of operation is 
that the circuit supplying the triggering 
current must connect to the Main 
Terminal 1, whereupon it becomes 
common with one side of the mains. It 
is often desirable to have the control- 
ling circuit isolated from the mains, 
this being the case where, for instance, 
there are long control wires which 
should preferably carry a low voltage 
and have an earth connection at a 
suitable point. 

The working circuit shown in Fig. 4 
employs an l.e.d.- I.d.r. assembly to 
provide the requisite isolation. The 
triac is an R.C.A. device type 40430. 
When switch S2 is closed the a.c. mains 
is applied to the primary of T1, where- 
upon a low rectified supply voltage 
appears across reservoir capacitor Cl. 
The positive rectified voltage is 

applied to the collectors of TRI and 
TR2 via the Main Terminal 1 and gate 
of the triac, and it is also applied to 
one terminal of the ORP12. This and 
the TIL209 are- mounted in a light- 

proof box with the mutual positioning 
shown in Fig. 2. If SI is open the 1.e.d: 
is not illuminated, whereupon the 
ORP12 exhibits a high resistance. The 
base of TRI is, in consequence, only 
slightly positive of TR2 emitter, and 
both transistors are cut off. No gate 
current flows in the triac and the 240 
volt lamp which connects to its Main 
Terminal 2 is extinguished. 

If Si is closed a current of around 
20mA flows through the TIL209 and 
it lights up, whereupon the ORP12 
exhibits a low resistance. Current flows 
into the base of TRI, and TR2 turns 
hard on, causing a gate current 
limited in amplitude by R4 to flow in 
the triac. This becomes conductive 
and the 240 volt lamp lights up. When 
SI is opened the l.e.d. at once extin- 
guishes and the, circuit reverts to its 
previous state, with the triac non- 
conductive and the 240 volt lamp 
extinguished. Thus, SI is capable of 
turning the 240 volt lamp on and off 
even though it is completely isolated 
from it. In practice, the control circuit 
illustrated by S1, R1 and B1 could be 
replaced by any control circuit which 
caused 20mA to flow through the 
TIL209 with the same polarity. 

It would be possible to have a single 
'transistor instead of the two that are 
shown between the ORP12 and the 
triac gate, but the use of two transistors 
offers the following advantage. The 
ORP12 is a little sluggish in producing 
its resistance change when the in- 
tensity of the light which illuminates it 

MT2 
40430 

MTI 

240V 
100w 

A 

T1L209 
C 

'' y ORPI2 

R2 

Ikn 

Light -proof 
box 

40430 
Lead -outs 

BC107 
Lead -outs 

r CI G I00NF 
12 V wkg 

1 

6-3V 

A 

TIL209 
Lead -outs 
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A C. 

1 

R1 -R4 1/4 watt 10 °/0 

DI -D4 IN4002 

Fig. 4. A typical application for the isolator. In this circuit the triac is controlled by S1 
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varies. The very high gain offered by 
the combination of TRI and TR2 
ensures' that the range of resistance in 
the ORP12 between the value which 
just allows the triac gate current to 
start and the value which causes the 
gate current to reach its full level is 
narrow. In consequence, the triac is 
turned on abruptly during the period 
when the ORPI2 resistance falls, and 
is also turned off abruptly when the 
ORP12 resistance rises. Since TRI and 
TR2 are silicon devices, it is necessary 
for the base of TRI to be about 1.2 
volts positive of the emitter of TR2 for 
both transistors to start turning on. 
This voltage is given when the ORP12 
resistance is of the order of 6162. 
Resistor R3 is a current limiting com- 
ponent, and its only function is to 
prevent excessive current flow in the 
ORP12 if the latter should happen to 
be accidentally illuminated by a bright 
light when the circuit was switched one 

LIGHT -PROOF BOX 

The light -proof box can be any small 
box capable of housing the TIL209 or 
ORPI2. A plastic box is preferable for 
reasons of isolation and, in any event, 
the insulation between the TIL209 and 

ORPI2 circuits must be suitable for 
mains voltage. The constructor is 
advised to check the performance of 
the particular TIL209 and ORP12 he 
is employing after they have been 
fitted in the box, and before they are 
connected into circuit. An ohmmeter 
should be connected to the ORP12 and 
a forward current of approximately 
20mA passed through the TIL209. If 
the ORP12 resistance falls to less than 
4kí2 then the assembly is ready for use 
in the circuit. If the resistance is higher 
than 4kí2 it may be necessary for the 
value of R2 to be increased slightly. 

Should the gate current in the triac 
be slightly below the minimum needed 
for turning this device fully on, it will 
remain non -conductive for part of the 
mains a.c. cycle and the 240 volt lamp 
will glow at reduced level. This condi- 
tion can be detected by positioning a 
medium wave portable radio near the 
triac wiring. This will pick up strong 
interference modulated at 50Hz if the 
triac is only partly conductive. The 
interference disappears when the triac 
is turned fully on. Should it be found 
that the circuit takes the triac only up 
to partial conduction the value of R2 
should, again, be slightly increased. 
It must be remembered that the circuit 

around the two transistors and the triac 
is at mains potential and that precau- 
tions against shock must be observed at 
all times. The mains supply must be 
removed when making any adjustments 
to component values. 

The author mounted the triac on a 
small flat heat sink measuring 1¡ by 
2 in. The triac ran quite cool on this 
sink. Suitable triac loads are domestic 
mains filament lamps. Lamps having 
wattages higher than 100 watts should 
not be used although it will be in order 
to employ lamps of lower wattage. 

The mains transformer, TI, can be 
any small heater transformer offering 
6.3 volt at 0.5 amp or more. 

The author's prototype circuit func- 
tioned reliably and controlled the 240 
volt lamp without any trouble. To 
finally check circuit operation, the 
current through the I.e.d. was taken 
slowly from zero up to the recommend- 
ed value of 20mA. The lamp turned on 
with the triac partly conductive at a 
current of 7mA. This condition con- 
tinued until the l.e.d. current reached 
11mA, at which level the triac became 
fully conductive. It stayed fully con- 
ductive at all further currents up to the 
final 20mA level. 

"MATERIALS FOR ELECTRONIC 
COMPONENTS " -INTERNATIONAL 
CONFERENCE 

A special feature on 2nd, 3rd, 4th April will be an 
international Conference on the topic "Materials for 
Electronic Components ". The argument is that hitherto, 
progress accomplished in the materials used by the 
components industry has been conditioned by the dual 
striving for ever improved performance, and cost 
considerations. 

Today two further concerns are added: Problems 
related to raw materials shortage, and pollution. It has 
therefore seemed of interest to take the opportunity 
afforded by the Salon International des Composants 
Electroniques to organize a Conference in which will be 
discussed the various aspects of the search for and 
manufacturing of materials and of their use in the 
production of electronic components, taking into 
account the considerations of cost shortage and 
pollution. 

The materials will be examined in the following 
aspects: Physical and Chemical: Comparative proper- 
ties of new and known materials. Technical and in- 
dustrial: Utilization processes, other products required 
for processing, feasibility in use, reliability, toxicity, 
miscellaneous sources of supply, dependence in regard 
to such sources and /or products utilized. Economic: 
purchase price, processing costs, riddance costs, 
comparative component costs. 
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Among the results expected of this conference are a 
better understanding of problems requiring solution, in 
the near of far future, solutions already discernible, 
lastly conclusions covering research required to resolve 
problems left in abeyance. 
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PORTABLE 20MHZ 

TRANSMITTER - 
flECEIYEß 

Part 2 

by 

F. G. Rayer, 
T.Eng.(CEI), Assoc.I.E.R.E., G3OGR 

This article concludes the description of the portable transmitter - 
receiver intended for operation on the 28- 29.7MHz amateur band. 
The next article in the series will deal with a super- regenerative 

receiver which also functions in this band. 

IN LAST MONTH'S ISSUE THE CONSTRUCTION OF THE 

r.f. and modulator sections of the transmitter was 
discussed. The next part of the overall transmitter - 
receiver circuitry to be described is the function switch. 
After this, modulation tests and the assembly of the 
superhet receiver will be dealt with. 

FUNCTION SWITCH 

The function switch has three positions, these being 
'Transmit', `Off' and 'Receive'. It is mounted on the top 
panel of the case above the transmitter r.f. section, and 
the connections to it are shown in Fig. 6. In this diagram 
the switch tags are towards the reader. 

OFFS` 
TRANSMIT RECEIVE 

Screen 

Receiver aerial input 

Modulator input 

Speaker Aerial t 
Receiver output 

Modulator pos. input 

Receiver pos. input 
L4 tig.l 

Battery + Front panel 

Fig. 6. The wiring at the function switch 
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S1(a) of the switch connects the telescopic aerial to 
the receiver on `Receive', and to the transmitter output 
coil (L4 of Fig. 1) on `Transmit'. 

S1(b) provides on -off switching. On `Receive', the 9 

volt positive supply from the battery is fed to the 
receiver circuit. When the switch is set to `Transmit', 
the positive supply is passed to the modulator and to 
the crystal oscillator (via R4 of Fig. 1). The transmitter 
output stage obtains its positive supply by way of the 
modulator output transformer secondary. 

On `Transmit', section Sl(c) of the switch connects 
the 8052 speaker to the modulator input (at the junction 
of C6 and C8 in Fig. 3). On 'Receive' the speaker is 

connected to the output of the receiver. The remaining 
tag of the speaker is earthed to the case by a lead from 
the modulator board. This lead was shown in Figs. 4 
and 5. 

The aerial and transmitter output leads at S1(a) are 
kept clear of the wiring to Sl(c). Also, the wires con- 
necting to Sl(c) pass directly through the central screen 
alongside the switch. This avoids unnecessary stray 
coupling of r.f. into the input of the modulator. 

The component employed for S1(a)(b)(c) is a small 
4 -pole 3 -way rotary switch, one pole being unused. 
Before wiring to the switch, an ohmmeter or continuity 
tester should be used to determine the three outer tags 
which correspond to each centre tag. With some 
switches, the centre tags may have a positioning 
relative to the outer tags which differs from that shown 
in Fig. 6. 

MODULATION TESTS 

Some means of checking and adjusting the trans- 
mitter modulation should be used, and the method 
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adopted can take one of several forms according to the 
equipment available. A short wave receiver tuned to the 
signal from the transmitter can be employed, and the 
pocket super- regenerative receiver to be described in the 
next issue would be satisfactory here if operated with 
the regeneration control set below the regeneration 
level. Another method of checking the modulation 
consists of employing headphones, a series diode and a 
pick -up loop of a few turns, the loop being held near the 
transmitter r.f. output coil. 

The modulation depth given depends on the trans- 
mitter loading, as well as on the loudness of the voice 
and the closeness of the mouth to the speaker function- 
ing as a microphone on `Transmit'. It is easy to over - 
modulate, despite the simplicity of the modulator 
amplifier. 

For an initial test, it is in order to hold a 6 volt 0.04 
amp bulb against the aerial and the case so that it 
connects across the transmitter output. The aerial 
should be closed. Speaking should cause the brilliance 
of the bulb to vary moderately. Bright flashes and 
almost extinguished dips indicate heavy overmodula- 
tion. Speech should sound reasonably satisfactory in a 
receiver. If this has a speaker, take care that there is no 
acoustic feedback to the transmitter- receiver micro- 

To aerial 

Slall)) 

R / To 
Off transmitter 

Ci 
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phone, and ensure also that the receiver is not over- 
loaded by the transmitter signal. 

Final adjustments should be made with the aerial 
fully extended. The bulb just mentioned should by now 
be removed. Adjustments to the drive from the oscil- 
lator and to the transmitter output coil will influence- 
speech quality and volume as well as r.f. output. In con- 
sequence the transmitter cores are adjusted a little, as 
necessary, for best results. 

RECEIVER 

The circuit of the superhet receiver is given in Fig. 7, 
and this employs three transistors and an integrated 
circuit type ZN414. If some overall simplification of the 
transmitter- receiver is wanted, the super- regenerative 
receiver just mentioned could be employed instead with, 
perhaps, some slight re- arrangement of its controls. 
The lower selectivity of the super- regenerative receiver 
is not likely to be a disadvantage in most cases, in view 
of the purposes for which the equipment will be gener- 
ally required and the low occupancy of the 28MHz 
band. 

In Fig. 7 the aerial is routed via S1(a) of the function 
switch to the primary of L1, and this is tuned to the 
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Fig. 7. The circuit of the 28MHz superhet receiver 
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COMPONENTS 

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

Rl 18kû 
R2 15kû 
R3 2.7kû 
R4 1O0í2 
R5 1.2ki2 
R6 100kí . 
R7 10kí2 
R8 1.8kû 5% 
R9 3.3k0 5% 
R10 1.8Mû 
R11 10kû 
R12 56kû 
R13 12kû 
VRI 25kû poteniometer, log 

Capacitors 
C1 18pF silvered mica or tubular ceramic 
C2 22pF silvered mica or tubular ceramic 
C3 0.0471.IF plastic foil 
C4 1,000pF tubular ceramic 
C5 0.11.1.F plastic foil 
C6 0.020 plastic foil 
C7 56pF tubular ceramic 
C8 0.l.tF plastic foil 
C9 0.10. plastic foil 
C10 11AF electrolytic, 12 V. Wkg. 
C11 10011F electrolytic, 12 V. Wkg. 
VCI 5pF variable, type C804 (Jackson Bros.) 
VC2 60pF trimmer, mica 

Inductors 
L1 aerial coil (see text) 
L2 oscillator coil (see text) 
IFTI I.F. transformer type IFT13 /470 

(Denco) 
IFT2 I.F. transformer type IFT13 /470 

(Denco) 

Semiconductors 
TR l BF194 
TR2 BC109 
TR3 BC108 
ICI ZN414 

Switch 
S1(a)(b)(c) 4 -pole 3 -way rotary 

Speaker 
80û speaker, 21 in. 

Battery 
9 volt battery type PP9 (Ever Ready) 

Aerial 
Telescopic aerial, 48 in., type TA 16 (Henry's 

Radio) 

Case 
(All case parts Home Radio) 

2 -off Universal Chassis plates, 8 x 6 in., 
Cat. No. CU178 

3 -off Universal Chassis sides, 8 x 2 in., 
Cat. No. CU137 

2 -off Universal Chassis sides, 6 x 2 in., 
Cat. No. CU135 

1 -off Hardware Kit, Cat. No. CU 154A 

Miscellaneous 
Plain Veroboard, 0.15 in. matrix, 24 x 24 in. 

(see text) 
3 knobs 
Expanded metal for speaker aperture 
Battery clips 
Nuts, bolts, solder tags, etc. 

required frequency by its adjustable dust core. TR 1 is a 
self -oscillating mixer with oscillator tuning by VC1. The 
oscillator tuned circuit is brought onto the desired 
tuning range by trimmer VC2 and the adjustable core of 
the coil. 

The author has used a similar circuit with a crystal 
controlled oscillator; whereupon two crystals are 
required, one for the transmitter and one for the re- 
ceiver. Crystal control of the receiver has the advantage 
that the receiver is automatically set up for the wanted 
channel, but it severely limits the usefulness of the 
equipment in other ways since the receiver cannot then 
be employed for reception of signals which are not 
exactly on the pre -set frequency. In consequence, 
variable tuning over a small band, by means of VCI, is 
incorporated in the present receiver design. 

The i.f. transformers, IFTI and IFT2, form a quite 
effective intermediate frequency filter following the 
mixer. They couple into ICI, which gives i.f. amplifica- 
tion, automatic gain control and a.m. detection. TR2 is 

a high gain audio amplifier, and it is followed by the 
output transistor, TR3, which operates as an emitter 
follower. Its emitter couples via S1(c) of the function 
switch to the speaker. This method of speaker drive 
APRIL 1975 

allows one tag of the speaker to be earthed to the case, 
as is required when the speaker is employed as a micro- 
phone on 'Transmit'. A reasonable volume is available 
from the speaker with a current drain of about 20mA 
from the 9 volt supply. 

The equipment does not employ the modulator as an 
a.f. amplifier on 'Receive'. This would provide higher 
volume but would necessitate more complicated switch- 
ing and inter -connection of the units, and the disad- 
vantage that each could not be operated alone. 

CONSTRUCTION 

Most of the receiver components are wired on a piece 
of 0.15 in. matrix plain Veroboard having 15 by 16 
holes and measuring approximately 24 in. square. This 
has a cut -out to clear VCI, and the component and 
wiring sides of the board are shown in Figs. 8 and 9. 
Two holes are drilled out 6BA clear to take 6BA bolts 
and nuts. These bolts will later pass through holes in the 
case and they provide the chassis return to the board. 

The coils are fixed by adhesive in push -fit holes. The 
author used formers having a diameter of & in. and 
adjustable dust cores. The 5 mm. coil formers listed by 
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R2 

VR 

Fig. 8. The component side of the receiver Vero - 
board panel 

To VC2,VC1 

moving vanes 

Fig. 9. Wiring on the underside of the receiver 
panel 

Home Radio will be equally suitable. These formers 
have a length of 14 mm. 

The coil lead -outs are numbered in Figs. 7, 8 and 9 to 
assist in describing the manner in which they are wound 
and connected. Coil L1 has 12 turns between points 1 

and 2, and 4 turns between points 3 and 4, both wind- 
ings employing 32 s.w.g. enamelled wire with the turns 
side by side and no space between the windings. Fix the 
end of the enamelled wire as near the bottom of the 
former as possible with adhesive, and this becomes 
end 3. Wind on 4 turns and secure the wire, giving end 4. 
Immediately after this fix the wire for end 1, and wind 
12 turns in the same direction, finishing off at end 2. 
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The oscillator coil, L2, has 7 turns of 32 s.w.g. 
enamelled wire between points I and 2, 4 turns of 40 
s.w.g. silk covered wire between points 3 and 4, and 2 
turns of 40 s.w.g. silk covered wire between points 5 and 
6. Start a little from the bottom of the former for end 1, 
and wind 7 turns downwards, finishing at point 2. 
Point 2 is closer to the coil former bottom than point 1. 
Winding in the same direction, start at end 4 and finish 
at end 3, these 4 turns being on top of the 7 turn wind- 
ing. Again winding in the same direction, and starting 
at 5 and finishing at 6, wind 2 turns, also on the 7 turn 
winding. Ensure that all coil ends are secure. 

On the board, lead 6 of L2 shares the same Vero - 
board hole as R3. Lead 3 of L2 connects to the free 
lead -out of R4, which is mounted vertically and has 
only its lower lead -out passing through the board. Lead 
1 of L2 passes across the board to the fixed vanes tag of 
VC1. Capacitor C7 is under the board, as shown in Fig. 
9. VC2 is soldered to VC1, as illustrated. The connec- 
tions between VC1, VC2, VR1 and the board are com- 
pleted after the board has been mounted in the case. 

Assembly on the board is fairly compact, though 
there is a little free space. Connections should be 
checked against Fig. 7 as they are made. In view of the 
difficulty of seeing any error later, it is suggested that 
each component and lead is marked with coloured 
pencil in Fig. 7, as it is fitted and soldered. A mistake or 
omission is then unlikely. So far as the connections to 
LI and L2 are concerned, the winding wire itself passes 
direct to the various circuit points. 

ADJUSTMENTS 

Receiver adjustments will be carried out after the 
board has been fitted in the transmitter -receiver case, 
but they will nevertheless be dealt with now in order to 
complete the description of the receiver. 

Since the degree of coupling provided in a home - 
wound oscillator coil may vary according to the exact 
disposition of the windings and, also, since the oscilla- 
tion level depends on the performance within its spread 
of TR 1, trimmer VC2 is provided for setting up fre- 
quency in addition to the adjustable coil core. 

When setting up the oscillator circuit, adjust VCI so 
that its vanes are half enmeshed. Tune in the trans- 
mitter signal by rotating the core of the oscillator coil 
and by adjusting VC2. If the signal is accompanied by 
audible oscillation and whistles, the oscillation level is 
too high. This can be modified by setting VC2 to an 
increased capacitance, adjusting the core of the coil at 
the same time to keep to the wanted frequency. Alterna- 
tively, R4 may be increased in value. 

The exact coverage given by VC1 depends on the 
setting of VC2 and the oscillator coil core, but is not 
important provided the band of frequencies required 
can be tuned. 

The aerial circuit does not tune sharply, and is 
peaked by adjustment of the core of LI. The adjust- 
ment should be made in the case with the telescopic 
aerial fully extended. 

Commercially made coils which can be tuned to the 
28MHz band are available, but a larger circuit board 
would be needed to accommodate them. 

The two i.f. transformer cores can be adjusted by 
placing an output lead from a signal generator close to 
R4, and peaking for best results at about 470kHz. 
Alternatively, adjust the cores for best reception of a 
steady signal in the 28MHz band. The i.f. transformers 
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The interior of the transmitter- receiver with all 
sections mounted in position 

are pre- aligned at the factory, and only a relatively small 
adjustment to the cores should be needed. 

METAL CASE 

The case is made up from Universal Chassis members, 
available from Home Radio. If the photographs of the 
interior of the transmitter -receiver are studied, it will be 
seen that the construction consists essentially of an 
assembled Universal Chassis, inside which is fitted a 
Universal Chassis side acting as a vertical screen be- 
tween the r.f. section and the receiver and modulator 
units. A flat Universal Chassis plate can be screwed to 
the rear of the case to cause it to be completely enclosed. 

The Universal Chassis consists of an 8 by 6 in. plate, 
two 6 by 2 in. sides and two 8 by 2 in. sides. The three 
controls are fitted to one of the 6 by 2 in. sides, and their 
precise positioning may be gauged by the fact that the 
PP9 battery just fits comfortably into the left hand 
section between the left side of the case (with a portion 
of flange removed) and the centre screen. S1(a)(b)(c) is 
above the r.f. section and should be fairly close to the 
screen so that the leads passing through the screen to 
APRIL 1975 

S1(c) are reasonably short. VC1 and VR1 are on the 
other side of the screen, VCl being the central control 
of the three. 

The 6 by 2 in. side with the controls now becomes the 
top panel of the complete case and is secured to the 
6 by 8 in. plate. The latter has an aperture for the 
speaker in the position shown in the photographs, the 
aperture being covered on the inside with expanded 
metal. 

About in. is cut from the long flange ends of the 
8 by 2 in. side which forms the centre screen to enable 
this to fit inside the case top and bottom. This screen 
may next be fitted to the top and the 6 by 8 in. plate. It 
requires holes at the appropriate points to allow inter- 
connecting wires to pass through it. 

The transmitter r.f. section, the modulator and the 
receiver each require two 6BA clear mounting holes in 
the 6 by 8 in. plate which now forms the front panel, 
and these boards may be fitted, the r.f. section and 
receiver boards being spaced off slightly from the back 
surface of the front panel to prevent short -circuits to 
their wiring. Two extra 6BA nuts on each bolt on either - 
side of the front panel provide the mounting and space , 

ing required. The modulator board is also spaced off 
but by a greater distance than the other two boards as it 

has to clear the edge of the speaker. 
The 8 by 2 in. side nearer VRI may next be fitted, and 

it is positioned inside the flange of the top panel. The 
other 8 by 2 in. side may also be fitted, again inside the 
top panel flange, but it must first have about 34 in. cut 
from one flange, as indicated in the photographs, to 
allow the battery to be inserted and removed. It also 
requires holes to take home -constructed insulated 
mountings for the telescopic aerial and to allow a wire 
from the aerial to pass through to S1(a). The nominal 
thickness of a PP9 battery as stated by the manufacturer 
is, incidentally, slightly in excess of 2 in., but the actual 
batteries retailed have a thickness that is a little less than 
this figure. 

The remaining 6 by 2 in. side forms the bottom of the 
case and 'this may now be secured in place with its 
flanges outside the side members. A solder tag under 
one of the securing nuts provides the chassis connection 
for the negative terminal of the battery. 

The second 6 by 8 in. plate forms the back of the case, 
and this is screwed in place with self -tapping screws 
passing into the rear flanges of the sides and the top and 
bottom panels. The Components List includes a 
'Hardware Kit'. This contains the bolts and nuts re- 
quired for the assembly of a normal Universal Chassis. 

When the case has been assembled, the inter-con- 
necting wiring between the various units may be 
completed. If, however, no other tuning signal is avail- 
able for the receiver, the r.f. section of the transmitter 
may be left temporarily outside the case and its oscilla- 
tor only powered by a separate 9 volt battery. This can 
be used to provide a signal for final setting up of the 
receiver with the aerial extended. The r.f. section may 
then be fitted in the case and wired up. All final adjust- 
ments to tuning should be carried out with the aerial 
fully extended and the metal case held in the hand. 

The Components List accompany this article com- 
pletes, in conjunction with that given last month, the 
listing of parts required for the transmitter -receiver. 
The resistor, capacitor, inductor and semiconductor 
references apply to the circuit of Fig. 7. 

The description of the 'Talkie' 28MHz transmitter - 
receiver is now concluded. The construction of the 
28 MHz super- regenerative receiver will appear shortly. 
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New Products 
NEW TOOL CASE 
Neat adaptation of a standard small -parts cabinet has 
produced the Link -MK service engineer's cabinet and 
tool case, introduced by Link -Hampson Ltd. of Bone 
Lane, Newbury, Berkshire. 

The case consists of a Link -MK cabinet, containing 
four sizes of transparent drawer in various combina- 
tions, together with a wooden tray for larger tools, all 
housed in a lockable, simulated leather carrying case. 

When open the rigid front of the case folds down to 
make a convenient platform for tools. All the drawers 
can be subdivided to hold large or small items (an 
assortment of dividers is supplied) and each drawer has 
a label slot. 

The cabinet, measuring 15 in. x 12¡ in. x 8 in., is 
intended to meet the needs of both professional service 
engineers and hobbyists of all sorts. 

It is obtainable from storage specialists at a recom- 
mended price of £14.80 plus VAT. Names of local 
stockists will be provided by the manufacturers on 
request. 

ABRAFILE ACRYLICS KIT 
Mr. Fix It and Mr. Do It Yourself will try and do even 
more in the home this year. One of the kits which would 
be most handy to them for working plastic sheeting such 
as Perspex or Plexiglass, to name just two famous 
brands, has now been launched. 

The ABRAFILE ACRYLICS KIT is intended mainly 
for use with plastics and it comprises: 

Deep (31 in.) ABRAFRAME for radius and profile 
cutting. 

Two -position retractable knife featuring dual -purpose 
blade. 

Special ABRAFILE craft roundfile for finishing 
work. 
Two spare ABRAFILES and one extra knife blade. 
This kit is ideal for cutting rectangular sheets supplied 

by DIY shops to required sizes for such applications as 
shower screens, safety windows and models etc. ONLY 
£1.62 including VAT. 

NEW 10 -PAK FOR C60 CASSETTES 
Agfa- Gevaert announce details of their latest addition to the com- 
pact cassette scene: The 10 -Pack. 

This has a Clear acrylic lid which lifts off to reveal 10 x C60 low - 
noise cassettes in compartmentalized lower section. The whole is 
dust -proof and ultra -compact. Measures 5f" x 4f" x 2i" and has 
integral index -card. It is much more convenient to carry, has ten hours' playing time in one space- saving box, and is much easier to 
store. 

Price (inc. VAT) £7.43. 

540 

www.americanradiohistory.com

www.americanradiohistory.com


SNORT WAVE NEWS 
FOR DX LISTENERS 

By Frank A. Baldwin 

Times =GMT 

The clandestine Radio Pathet Lao has been heard on 
several occasions during the winter `season' for Far 
Eastern reception and there may still be the odd 
occasion on which this can be logged before the period 
ends. The most likely time is that from 1300 to 1500 on 
the nominal channels of 6200 and 6215, the actual 
frequencies measured by us as 6211.5 and 6199. Also 
listed are the 4660 and 7480 channels but of these, the 
former is unlikely and the latter is occupied by R. 
Peking during the period. The language in use at the 
time quoted is Laotian. The station claims to be in Laos 
but is thought to be actually located in North Vietnam. 
"Radio Pathet Lao " = "Thi Ni Witayu Kachai Siang 
fai Pathet Lao ". 

Whilst on the intriguing subject of clandestines, how 
about Patriotic Voice Radio ( "Pyichit Athan Athan 
Hwint Htaana ") the anti -Burmese Government trans- 
mitter which operates, in Burmese, from 1230 to 1315 
on 7198, 7230, 7235 and 7240. The frequencies given are 
nominal, those actually used vary considerably from 
day to day. 

Voice of the Malayan Revolution ( "Ini -lah Suara 
Revolusi Malaya ") is anti -Malaysian and Singapore 
Governments and pro- Peking (surprise, surprise) and 
thought to be located in the Hunan Province of China. 
Probably the best chance of logging this one would be 
from 1330 to 1405 in Standard Chinese, 1405 to 1450 in 
Tamil and from 1500 to 1530 in English on 11830 and 
on 15790. 

All of these transmissions are Asian in origin but 
next month we'll list some that are European and non- 
political. 

CURRENT SCHEDULES 

MONGOLIA 
Radio Ulan Bator operates an External Service in 

which English is radiated to S.E. Asia and the Far East 
from 1220 to 1250 on 15440 and on 17785 and from 
2200 to 2230 on 9545 and on 11855, excluding Sundays. 

VATICAN CITY 
Vatican Radio broadcasts in English to the U.K. and 

Eire from 1450 to 1505 on 6190, 7160, 9625 and on 
11825; from 2045 to 2100 to the U.K., Eire and Africa 
on 6190, 7250, 9625, 9645, 11705 and on 15120. 

ROMANIA 
Radio Bucharest offers an External Service, in 

English to Europe, from 1300 to 1330 on 9690, 11940 
and on 15250; from 1930 to 2030 on 6150 and on 7225; 
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from 2100 to 2130 on 5990 and on 7225. 

CHILE 
Radio Nacional, Santiago, radiates the Chilean 

External Service in English on 15150 at the following 
times - 0030, 0230, 0430, 1020, 1220 and at 2210. 

ALBANIA 
Radio Tirana offers an English Service to Europe 

from 0630 to 0700 on 7065 and on 9500; from 1630 to 
1700 on 7065 and on 9480; from 1830 to 1900, from 
2030 to 2100 and from 2200 to 2230/a11 on the two latter 
channels. 

INDIA 
All India Radio, Delhi, presents a General Overseas 

Service directed to the U.K. and West Europe in 
English from 1745 to 1945 on 7215, 9525, 9575, 11620 
and on 15080; from 1945 to 2045 on 7215, 9525, 9755, 
9912, 11620 and on 14880 and from 2045 to 2230 on 
7215, 7260, 9525, 9912, 11620 and on 11740. 

VIETNAM (NORTH) 
Radio Hanoi, "Voice of Vietnam ", beams a pro- 

gramme in English to Europe from 1800 to 1900 on 
10040 and on 15012. Hanoi is also in English, to S.E. 
Asia, from 1000 to 1030, from 1300 to 1330 and from 
1600 to 1700 on 10040 and on 12032. 

For the Dxer, broadcasts in Vietnamese are made to 
both North and South Vietnam from 0758 to 0600 on 
1 ,0065; from 0758 to 0600 on 7375; from 0758 to 1700 
and from 2058 to 0600 on 6385; from 1100 to 1700 and 
from 2058 to 0300 on 4892; from 0758 to 1525 and from 
2203 to 0600 on 4708. 

KOREA (NORTH) 
Radio Pyongyang directs an English programme to 

Europe from 2000 to 2200 on 3890, 6575 and on 9415. 
Other programmes in English are, to S.E. Asia from 
1200 to 1400 on 3560, 7580, 9372 and on 15630; to S.E. 
Asia from 2300 to 2400 on 3560, 11535 and on 15630 
and to the Middle East and Africa from 1800 to 2000 
on 3560, 6338 and on 9977. 

BANGLADESH 
Radio Bangladesh has a broadcast in English to 

Europe from 1815 to 1915 on 5825 and on 7380. For 
Dxers, the domestic service is reported on 4780 from 
0030 to 0310; from 0030 to 0213 on 4890 and from 0600 
to 0930 on 6008 and on 7230. 
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!AROUND THE DIAL 

U.S.S.R. 
Yerevan, the "Voice of Armenia ", at 1513 on 4990 

with announcements and identification as "Radio 
Yerevan" in Arabic to the Arabic world (scheduled 
from 1500 to 1530 and in parallel on 6085). 

FINLAND 
Pori can be heard at 1615 on 9550, at which time we 

logged them when radiating a programme in English 
about the current Finnish weather and temperatures. 

POLAND . 

Warsaw at 1620 with a programme in English on 
9540 all about Polish fairy stories and little people at the 
bottom of the garden. 

CZECHOSLAVAKIA 
Prague at 1750 on 7345 presenting the English pro- 

gramme "Weekend Mailbox ", all very interesting at 
that. 

CHINA 
Radio Peking at 1413 on 9440 with OM and YL 

alternate in the Cambodian Service to Cambodia 
(Khmere Republic). The schedule is from 1400 to 1500 
for this service and is in parallel on 6430, 6520 and on 
11695. 

Radio Peking at 1421 on 7315 with YL reading a news 
commentary in English directed to South East Asia. 
Schedule for this service is from 1400 to 1500 and in 
parallel on 7470 and 9860. 

Radio Peking at 1550 on 4800, YL in Chinese in the 
Home Service First Programme. 

Lanchow at 1543 on 4865, YL with songs in Chinese, 
local music. 

Wuhan at 2140 on 3940, OM and YL alternate in 
Chinese. 

Changsha at 1546 on 4990, programme of Chinese 
music, YL announcer, schedule of this one is from 2105 
to 1620. Not often reported in the SWL press. 

Urumchi at 2310 on 4500, martial music, Army male 
chorus, also at 2309 on 4110, local music and YL with 
songs. 

PBS Sinkiang at 2313 on 6280, YL in Chinese, choral 
songs, local music. 

Hailar at 1431 on 3900, YL with song, local music in 
relay of Radio Peking Mongolian Service, schedule 
1400 to 1500. 

Radio Peking at 1555 on 3450, local music, YL in 
Chinese in Home Service programme. Schedule, 
October to April, 1200 to 1735, 2000 to 2200 and in 
parallel on 4905. 

3.5MHz AMATEUR BAND 
This obviously isn't a country, neither is it an error in 

an article devoted to Broadcast Band Reception, but 
simply to let readers know that there are even some 
broadcast stations operating within this band. Providing 
one can dive beneath the sea of amateur CW signal nets, 
one may fathom out, amid a shoal of surrounding 
QRM, PLA Fukien on 3535 at 1910. At this time, we 
heard a YL speaking in the Amoy Service directed to 
Taiwan and Offshore Islands. Also heard in parallel on 
4380 but with a much weaker signal and less QRM. 
Schedule 2005 to 2230, 1120 to 2000. 

Another denizen of this band is Radio Pyongyang on 
3560, logged by us at 2225, YL in (presumably) Korean 
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with local music at 2230. The schedule of this one is from 
0300 to 1545 and from 1600 to 2400. 

NORTH KOREA 
Pyongyang may also be logged around 1430, we 

actually logged them at 1435 on a measured 4708, OM 
in an Asian dialect. 

SOUTH AFRICA 
Always good fpr a log entry, Johannesburg is to be 

heard at 2050 on 4810, at which time we logged a 
record request programme with English announce- 
ments. Also, Johannesburg may be heard at 2100 on 
4835 for a time -check and newscast in English. 

ZAIRE 
Lubumbashi at 0427 on 4750, OM with announce- 

ments in French then into dance music records, Euro- 
style. 

MOZAMBIQUE 
Radio Clube Mozambique at 1940 on 3210, OM in 

Portuguese then light orchestral music Palm Court 
style. 

Also at 1946 on 3265, OM in Portuguese, songs, 
light orchestral music. 

LIBERIA 
Radio St. ELWA, Monrovia, at 2125 on 4770 with a 

religious programme in English. 

BRAZIL 
Radio Tabajara at 0242 on 4795, station identifica- 

tion simply as "Tabajara ", YL with songs in Portu- 
guese, Latin American music then identification again 
at 0245 as "Tabajara ". 

Radio Vitoria at 0329 on 5055, piano solo, clear 
identification at 0330 then YL with song in Portuguese. 

PERU 
Radio Atlantida at 0250 on 4790 (was 4788), Andean - 

type music, identification at 0258, frequent ` noticias'. 

VENEZUELA 
Radio Sucre at 0334 on a measured 4958.5 (nominal 

4960), YL with songs, local music till 0345 when 
identification as part of Radio Cadena Nacional 
network. This one would prove difficult for the beginner 
in that it exhibits that charming trait of some LA sta- 
tions in being off -frequency. Additionally, when 
identifying, mention is made of many other radio 
stations in the network, such as Maracaibo, Cumana, 
Caracas, Popular etc. 

DOMINICAN REPUBLIC 
A new one here is Radio Norte, Santiago, heard at 

0110 on 4807, and logged at other times from November 
last. Identification at 0115 as "Radio Norte ". 

NEPAL 
Radio Katmandu can be heard on 3425 from around 

1530 onwards but it can also be logged in parallel on 
5007, where we heard it at 1510 with Indian -type 
musical programme and a YL announcer. 

SINGAPORE 
Radio Singapore at 1533 on 5010, OM with a news- 

cast in English. Radio Singapore can also be heard on 
5052. 
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New Sinclair IC20. 
20 watts stereo amplifier kit 

for only £795PUS VAT) 

A build -it- yourself stereo power amplifier 
with latest integrated circuitry... 
10 W RMS per channel output... 
full short- circuit and overheat protection. 
Latest from Sinclair - the brand new 
IC20 power amp. It incorporates 
state -of- the -art integrated circuits - 
2 monolithic silicon chips each 
containing the equivalent of over 20 
transistors I These deliver 10 W 
per channel into 4 S2 speakers. And 
the IC20 has integral short -circuit 
protection and thermal cut -out -its 
virtually indestructible I 

A complete kit! 
6 resistors 
15 capacitors 
2!Cs 
2 heatsinks 
Printed circuit board 
Nuts and bolts 

How should I use the IC20? 
Use the IC20 for converting your mono 
record player to stereo ... for upgrading 
your existing stereo ... for improving 
yourcar radio /tape player. The IC20 
runs off a 9 -24 V power supply. If 
you're running the IC20 off the mains, 
simply add a Sinclair PZ20 power 
supply ( £4.95 plus VAT). 

Using the IC20 to improve your car 
radio /tape player's quality and 
volume ? Run the IC20 off the car 
battery direct. You don't need a 

separate power supply, and you're 
reducing the drain on the player's dry 
batteries. 

Typical performance of the 
1C20 stereo amplifier 

Supply voltage: absolute 
maximum 24 V, minimum 6 V. 

Current consumption: 
24 V, no signal-20 mA each 

channel. 
18 V, 9 W into 4 it -770 mA each channel. 
Power output: 14 V supply, 4 Woad, 
10 % distortion -5} W R MS per channel, 
20 V supply, 4 load, 10% distortion - 
10 W RMS per channel. 
Total harmonic distortion : at 50 mW, 
4 Woad, 20 V supply - less than 0.1%. 
Input sensitivity: for 9 Winto 4 ít- 
90 mV. 
Frequency response: - 3dBat40 Hz 

and 16 KHz. 
Load impedance: 4 o or 8 tl, but device 
is safe with any load. 
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Improve your audio equipment - today 
IC20 and/or a PZ20at once. 
14 -day money -back undertaking, 
naturally. 

Sinclair Radionics Ltd, 
London Road, St Ives, 
Huntingdon, Cambs., PE174HJ. 
Tel: St Ives (0480) 64646 
VAT Registration number: 213 8170 88. 

Both the IC20 and the PZ20 are 

covered by the Sinclair one -year, 
no- quibble guarantee - if absolutely 
any defect arises, Sinclair will replace 
the whole unit - unconditionally. 

You can find both the IC20 and the 
PZ20 at stores like Laskys and Henry's. 
But if you have any difficulty, send us a 

cheque direct and we'll send you an sinlair 
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FC 

CHANNEL S 

THE EQUIPMENT DESCRIBED IN THIS ARTICLE ENABLES 
virtually any stereo amplifier to feed four speakers, 

two at the front and two at the rear. The system does 
not provide true quadrophonic operation, but in the 
author's opinion the results are subjectively superior to 
those given with a normal stereo installation which has 
just the two speakers at the front. Operation is from a 
standard two channel stereo signal source. 

The synthesiser is an add -on unit whose construction 
is greatly simplified by the use of two integrated circuit 
amplifiers and a ready -made case. The two i.c.'s are 
supplied with ready etched, drilled and labelled printed 
circuit boards, a fact which further simplifies construc- 
tion. 

Two 8) speakers are required for the rear channels, 
and the synthesiser can deliver slightly less than 6 watts 
to each of these when they are operating simultaneously. 
The synthesiser unit is self -contained and has its own 
internal mains power supply unit. No modifications are 
required to the existing stereo equipment, which will 
give normal two channel operation when the synthesiser 
is switched off or disconnected. 

Pe 

ByR./ 

An add -on unit which may be cm 
to increase the spatial sound 
programme material. Constructi 
given here, and the setting up p 

month's cony 

SPATIA 

FROM 

AT LO 
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JR 
(IIITHESISER 

'enfold 

led to an existing stereo amplifier 
field from two channel stereo 
gal details of the synthesiser are 
>cedure will be described in next 
uding article. 

.SOUND 

TERSO 

COST 
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PRINCIPLE OF OPERATION 

The principle behind the present system is perhaps 
best explained by first looking at mono, stereo and three 
channel systems. 

In a mono system the sound usually comes from a 
single speaker. Even when more than one speaker is 

used the output from each is identical. A mono system 
reproduces the original sound but can give no spatial 
impression of the direction of the individual components 
of that sound. 

A mono system will therefore tend to lack realismm, as 
human hearing is capable of perceiving direction as well 
as the other qualities of sound, i.e. pitch and amplitude, 
etc. When sound is reproduced over two or more 
channels, added realism is given due to the directional 
information which is then provided. 

Stereo is the simplest of the directional systems and, 
of course, it uses two speakers which are positioned to 
the left front and right front of the listener, as in Fig. 
1(a). If a signal is fed to only one speaker the sound is 

obviously heard from that speaker. By feeding signals to 
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H 

speaker 
RH 

speaker 

(a) 

L 

speaker 
R.H. 

speaker 

Rear speaker 

(b) 

Front speakers 

Fig. 1. (a). Speaker positioning in a simple stereo system 
(b). Three speakers can be employed for three channel listening 
(c). A four channel speaker system 

both speakers in the requisite proportion the apparent 
source of sound may be given at any point between the 
speakers. 

With an orchestra it is possible to give the impression 
that the individual players are at different positions. 
Whilst the actual placing of performers may not be of 
prime importance, in a few cases classical composers 
have drawn plans of the orchestra on the score when a 
particular layout of the instruments is important for 
the production of some special effect, as in the Bartok 
Piano Concerto No. 1. Apart from musical reproduc- 
tion, stereo can also considerably enhance the realism of 
radio plays. 

A shortcoming of stereo is that it gives only width to 
the reproduced signal, and not depth. If two instru- 
ments of an orchestra are placed one beind the other, 
their reproduced sounds will appear to come from one 
direction at a single point. A depth dimension can be 
added by employing a three channel system, as in 
Fig. 1(b), or a four channel system as in Fig. 1(c). If 
signals are fed to the speakers in the correct proportion 
a sound can be made to apparently originate anywhere 
in the shaded area. The three channel system is the 
simpler of the two but it does not provide by any means 
as large an area of apparent sound source as does the 
four channel system. 

Four channel reproduction employing true quadra- 
phonic equipment represents the best approach, but 

The synthesiser unit is housed in a ready made 
instrument case 
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this is also expensive. The scheme described in this 
article gives two rear channels by way of a synthesiser, 
and only two relatively inexpensive amplifiers, together 
with the rear speakers, are required. The impression 
given is of a considerably increased depth dimension 
when listening to normal stereo discs, tapes or radio 
transmissions. 

SYNTHESISED FOUR CHANNEL 

One way of synthesising a four channel signal from 
two stereo channels is to take each of the stereo outputs 
to a frequency selective network. High tones can then, 
for instance, be fed to the front speakers and low tones 
to the rear speakers whereupon instruments having a 
wide compass will appear nearer the front than those 
having a lower frequency range. It is desirable to have a 
volume control for each speaker if the system is to be 
set up satisfactorily. The scheme has technical draw- 
backs, however, particularly if the frequency selective 
networks and the volume controls are to be inserted 
between the stereo amplifier outputs and the speakers. 
There are problems of matching, as well as difficulties 
due to power losses in the networks and volume 
controls. 

An alternative three channel system was tried, as in 
Fig. 2(a). The stereo amplifier feeds the two front loud- 
speakers in the normal way. Two outputs at a low 
voltage level are also taken from the stereo amplifier, 
passed through high pass filters which attenuate the low 
frequencies, combined in a single amplifier and then fed 
to a single centre rear speaker. The result was an increase 
in sound source area but the reproduction was un- 
realistic, since there was an excess of treble from the 
rear. Changing the high pass filters for low pass filters 
produced a different effect with bass predominating at 
the rear, and this was no more realistic. 

Further experiments were carried out with two rear 
speakers and the arrangement which was finally 
adopted is shown in Fig. 2(b). The two front speakers 
are driven by the stereo amplifier in normal fashion. 
The left -hand channel is also fed through a low pass 
filter to an amplifier and then applied to the left rear 
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speaker, whilst the right -hand channel is passed through 
a high pass filter to a second amplifier and thence to the 
right rear speaker. In the author's opinion this gives a 
much more convincing effect. Theoretically, there will 
be some loss of a two dimensional impression towards 
the centre of the speakers although in practice this is not 
apparent. Whilst obviously not offering a true four 
channel system, the method of synthesis adopted caused 
the reproduction of the basic stereo signal to be signifi- 
cantly enhanced. There is also plenty of room for the 
more experienced constructor to experiment with the 
system in order to satisfy his own personal taste. 

_ - Front speakers - 

Low pass 

filter 

IStereo amp. 

Rear 

speaker 

High pass 

filters and 

mixer 

(a) 

Front speakers 

Stereo amp. 

High pass 

filter 

Stereo amp. 

- Rear speakers 

(b) 

Fig. 2 (a). An experimental set -up for three 
channel synthesis 

(b). The final system to be adopted. The 
manner in which the low and high 
pass filters are employed is described 

in the text 
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COMPONENTS 

Resistors 
(All fixed values watt 10%) 

RI, R1(a) 100162 
R2, R2(a) 150kû 
R3, R3(a) 1552 
R4, R4(a) 10052 
R5, R5(a) 22kû 
R6 10kû 
R7 10kû 
R8 10kû 
R9 10kû 
VR1, VR1(a) 2 -gang potentiometer, 25kû log 
VR2 50k0 potentiometer, linear 

Capacitors 
Cl, Cl(a) 
C2, C2(a) 
C3, C3(a) 
C4, C4(a) 
C5, C5(a) 
C6, C6(a) 
C7, C7(a) 

C8, C8(a) 
C9, C9(a) 
C10 
C11 
C12 

C13 

0.111F plastic foil, side wires 
82pF ceramic 
10µF electrolytic, 15 V. Wkg. 
100µF electrolytic, 15 V. Wkg. 
100µF electrolytic, 30 V. Wkg. 
1,000pF disc ceramic 
1,500pF disc ceramic, or paper or 
plastic foil 
0.01µF plastic foil, side wires 
1,0000' electrolytic, 16 V. Wkg. 
0.022µF plastic foil 
0.0221.1F plastic foil 
1,5001.IF electrolytic, 30 V. Wkg. (see 
text) 
1,500F electrolytic, 30 V. Wkg. (see 
text) 

Transformer 
T1 Mains transformer, secondary 9 -0-9 

volt at 1 amp, Osmabet type MT9V 
(Home Radio) 

Integrated Circuits 
ICI, ICI (a) Super IC -12 (Sinclair) 

Rectifier 
D1 - D4 silicon bridge rectifier, 100 p.i.v. 

2 amp or more 

Switch 
SI d.p.s.t. toggle 

Neon 
NE1 240 volt panel- mounting neon assembl 

Speakers 
2 -off 80 speakers in enclosures 

Miscellaneous 
Instrument case, 11 x 6 x 3 in. (Bi -Pak 

Semiconductors) 
2 -off control knobs 
1 -off 3 -way DIN socket 
2 -off 2 -way speaker sockets (see text) 
Stereo screened cable and DIN plugs, as required 
3 -core mains lead 
S.R.B.P. board 
4 -off rubber feet 
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3. The synthesiser amplifier circuit. The circuit of the right -hand amplifier is identical with that of the left - 
hand amplifier 

CIRCUIT DIAGRAM 

The circuit diagram of the synthesiser amplifier is 
given in Fig. 3, whilst that of the power supply is 
illustrated in Fig. 4. 

Low voltage outputs at 100mV or more are taken 
from the two channels of the stereo amplifier and are 
fed to the 2 -gang volume control VR1(a) (b). The man- 
ner in which these outputs are obtained from the stereo 
amplifier is discussed later. The signals on the volume 
control sliders are then passed via R6 and R7 to VR2, 
which functions as a balance control. The signal from 
VR1(a) is fed by way of R8 and C10 to Cl and then to 
the left -hand channel amplifier. The presence of C10 
causes the treble frequencies to be attenuated. 

The right -hand signal from VR1(b) is applied to C11 
and R9, C11 attenuating the bass and lower middle 
frequencies, It is then fed via Cl(a) to the right -hand 
amplifier. The right -hand amplifier is identical with the 
left -hand amplifier. Its capacitors and resistors have the 
same C and R suffix numbers as the corresponding 
components in the left -hand amplifier, the letter `a' being 
added for convenience in the Components List. 
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Both amplifiers employ the Sinclair Super IC -12 
integrated circuit. This is supplied complete with its 
own printed circuit board, on which the i.c. and its 
immediate discrete components are mounted. Com- 
ponent positions are marked on the printed circuit 
board, the components concerned being Cl to C9 and 
RI to R5. The component numbering in Fig. 3 corres- 
ponds with that on the printed board. Some of the 
values in the present amplifier differ slightly from those 
in the circuit provided in Sinclair literature, and these 
changes are within the permitted design variations. 

The power supply, circuit is quite straightforward. 
The 9 -0-9 volt secondary of mains transformer TI 
is used here as a single 18 volt winding, and this feeds 
the silicon bridge rectifier, D1 to D4. The rectified 
output is coupled to C12 and C13 which are connected 
in parallel to provide the reservoir capacitance. Two 
smaller capacitors are used in preference to one large! 
capacitor as they fit more conveniently into the physical 
layout of the synthesiser. They should offer a combined 
capacitance of at least 3,0001.1F, and a value of 5,0000 
or more is advisable if a very low level of mains hum is 
required. The size of each capacitor should not be 

Fig. 4. Circuit of the power supply section of the synthesiser 
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greater than 1 in. diameter and II in. length. Readers 
who do not have access to retail shops and thus pur- 
chase their components by mail order may note that a 
Siemens axial lead capacitor having a value of 2,20011F 
at 40 V. Wkg. and dimensions of 26mm. diameter and 
41 mm. length is available from Electrovalue Ltd. 
This just meets the maximum dimension requirement, 
and it is of course in order to use a higher working 
voltage than that specified. 

The neon lamp NEI is a panel mounting neon indi- 
cator having its own integral series resistor. Any type 
suitable for 240 volt operation may be employed here. 

The rectified voltage across C12 and C13 is 27 volts 
under quiescent conditions. This is a little higher than 
would be theoretically expected from an 18 volt trans- 
former secondary, and is due to the fact that mains 
transformer secondary voltages at low current loading 
are commonly a little in excess of their nominal values. 

CONSTRUCTION 

The unit is housed in a ready -made instrument case 
measuring approximately 11 by 6 by 3 in. high. This has 
an aluminium base, front and rear, together with a 
removable black vinyl coated steel cover. Drilling 
details for the rear and front panels are shown in 
Fig. 5. So far as the rear panel is concerned, the input 
socket is a 3 -pin DIN type. The two loudspeaker 
sockets may be 2 -pin and similar in size to the DIN 
socket. Alternatively, they may be 3 -pin DIN sockets 
with only two of the pins used. The hole for the main 
lead must be fitted with a rubber or p.v.c. grommet for 
protection of the lead. A means of anchoring the mains 
lead inside the case, by means of a plastic clamp or 
similar, should also be devised. 

The photographs of the interior of the prototype 
synthesiser show the positions in which Tl and the 

11/2" 

Dia. to suit 
sockets used 

0 
R.H. L.S. L.H. LS. 

6BA clear 

Dia to suit parts used 

# 

13 
L 2" _ 2'=---- 23/8" - - 21e 21/2-+ 

1i" 

REAR 

21/2"-." 

3/8 "dia 

Mains 
input 

NE1: 
i 

3/B "dia 3/8 dia 

VR1 V 
R2 

FRONT 

Fig. 5. Drilling details for the rear and front panels 
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The power supply components are fitted at the 
left of the cabinet base 

three circuit boards are mounted. Tl is secured with two 
short 4BA bolts and nuts with the bolt heads underneath 
the base of the case. When it is fitted, a solder tag is 

held under the 4BA nut nearer the amplifier boards. 
The amplifier and power supply boards are secured with 
6BA bolts, the heads of which are also below the base. 
The boards themselves may be employed for marking 
out the positions of the 6BA clear holes needed in the 
base. (The power supply board is shown in the wiring 
diagram of Fig. 6). A 4BA clear hole for a chassis solder 
tag is also required, this being in the approximate 
position shown in Fig. 7. The power supply circuitry is 
kept as far to the left of the case, and the amplifier 
circuitry as-far to the right, as is reasonably possible. 
This ensures minimum pick -up of hum from the mains. 

Four rubber feet are fitted near the corners of the 
base, and the holes needed for their securing bolts are 
also drilled at this stage. 

POWER SUPPLY WIRING 

3" A complete wiring diagram for the power supply 
section is given in Fig. 6. For convenience of present- 
ation, Si and NEI are shown alongside Tl, rather than 
on thé front panel. Note that the green -yellow earth 
wire of the mains lead is connected to the solder tag 
under the mounting nut for T1. 

Capacitors .C12 and C13 and the bridge rectifier are 
wired up on a plain s.r.b.p. (`Paxolin) board measuring 
3¡ in. by 2 in. This has two 6BA clear mounting holes 
as well as a number of smaller holes for component 
lead -outs and wiring. The precise positioning of these 
holes is not important provided they appear approxi- 
mately in the positions shown. The broken lines repre- 
sent wiring underneath the board. 

The negative output at the board is connected to 
chassis by a thick lead passing to a solder tag secured 
under one of the 6BA mounting nuts. Extra nuts are 
used to space the board off by about s in. from the base 
of the cabinet, thereby ensuring that there are no short - 
circuits to the underside wiring. All connecting leads are 
insulated, and those carrying the 27 volt positive supply 
from C12 and C13 should be of a fairly heavy gauge. 
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Solder tag 

33/8 " -- 

-I-27V to G on R.H. amp. 

t27VtoG' onLH.amp. 

C13 

Pri. Sec. 

Fig. 6. How the power supply section is wired 

L.H. L.S. R.H. L.S 

6BA clear 

Input 

2' 

S.R.B. P board 

Solder tag 

Stereo screened 
cable 
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Fig. 7. Wiring up the two amplifiers and the input circuit 
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AMPLIFIER WIRING 

The amplifier wiring is illustrated in Fig. 7. The 
integrated circuits and their components are fitted to the 
printed circuits as indicated on the boards themselves. 
Be very careful to fit the integrated circuits right way 
round. These have a dot after the words `Sinclair Super 
IC -12' on the heat sink to indicate pin 1, and there is an 
identification groove in the plastic body at the pin 1 end. 
The printed board has the legend `Pin 1' at the appropri- 
ate hole. 

The printed boards also have connection points 
identified by the letters `A' to `G', and these are con- 
nected as shown in the diagram. 

The boards need to be spaced away from the base of 
the cabinet by a distance which ensures adequate 
protection against short -circuits, and spacing washers 
made of an insulating material should be fitted over the 
6BA mounting bolts. These washers may be cut from 
narrow bore s.r.b.p. tubing, or any similar material 
having good insulating properties. 

The screened wire between the input socket and VR1 
(a) (b) should be stereo cable, i.e. it should have two 
separately screened wires. Alternatively, two single 
lengths of single screened wire may be employed. The 
braiding is connected to chassis at the potentiometer 
end. At the input socket, pin 1 may connect to the non - 
earthy end' of VRl (a) track and pin 3 to the non -earthy 
end of VR1(b) track, with pin 2 connecting to the 
screened wire braiding and thence to chassis. 

STEREO AMPLIFIER OUTPUT 

The input to the synthesiser should be taken out from 
the stereo amplifier at low level, the signal voltage being 
100mV r.m.s. or more. Many amplifiers have a `Tape' 
or `Aux' socket which will provide a suitable output. 
Readers who are uncertain whether the requisite output 
is available on their own amplifier should consult the 
manufacturer's literature supplied with it. It is regretted 
that, due to the extremely wide range of stereo equip- 
ment which is currently available, it is impossible for the 
writer or the staff of this journal to answer queries 
concerning the output facilities offered by any particular 
make and type of stereo amplifier. Units with which the 
writer has checked synthesiser operation are a Sanyo 
G-2601KL-2 Music Centre, and an Ultra portable 
stereo record player. 

It is, in any case, possible to obtain a suitable signal 
from the stereo amplifier by coupling to its loudspeaker 
outputs in the manner shown in Fig. 8(a). This arrange- 
ment can be employed if a suitable 100mV output is not 
available and, as may be seen, a potential divider 
across the left and right channel speaker outlets causes a 
small proportion of the speaker signals to be fed to the 
synthesiser. Although this arrangement does not theo- 
retically allow as high a level of fidelity to be available 
from the synthesiser, it has been found to give perfectly 
satisfactory results in practice. The stereo amplifier 
should have sufficient feedback to produce a voltage at 
its speaker output terminals that is directly proportional 
to signal voltage, and the synthesiser amplifiers intro- 
duce negligible distortion themselves. The circuit of 
Fig. 8(a) also allows operation with the more in- 
expensive types of stereo record player provided that an 
acceptable fidelity level is offered by these. 

Taking a synthesiser input signal from the stereo 
amplifier speaker outputs instead of from a `Tape' or 
APRIL 1975 551 

The two integrated circuit amplifiers are mounted 
at the right 

39kn 39kn 

L.H. 

output 
To L.H. input 

of 
synthesiser 

R.H. 

output 

All resistors 1/4 watt 100 /o 

To non- earthy 

L.H. output 
t rminal 

39kn 

RX 

(a) 

Stereo amplifier 
chassis 

To non -earthy 
R.H. output 
t rminal 

IpF 

To L.H. input 

of 
synthesiser 

39kn 

To R.H. input 

of 

synthesiser 

To R H input 

= of 

synthesiser 

RX 

(b) 

Stereo am lifier 
chassis 

Fig. 8 (a). If necessary, inputs for the synthesiser 
may be obtained from the stereo 
amplifier speaker outputs by way of 
the potential dividers shown here 

(b). Blocking capacitors are required if the 
speaker outputs are not common with 

the stereo amplifier chassis 
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'Aux' outlet has the slight disadvantage that the settings 
of the amplifier volume, tone and balance controls also 
affect the synthesiser, but this merely necessitates 
setting up the front speakers first before adjusting the 
synthesiser. The value of the two resistors marked `Rx' 
in Fig. 8(a) depends upon the rated output impedance 
and power per channel of the stereo amplifier, and the 
accompanying table gives values to meet anticipated 
requirements here. The potential divider resistors may 
be positioned near the speaker output sockets of the 
stereo amplifier. Take care to ascertain which speaker 
output points are at chassis potential when wiring in the 
resistors as an incorrect connection at one of the speaker 
outputs could result in a short- circuit which could 
damage the amplifier. 

If the stereo amplifier speaker outputs do not have 
one terminal at chassis potential the alternative circuit 
shown in Fig. 8(b) can be used. The series 1µF capaci- 

Power per 
channel (watts) 

Value of Rx for rated output 
impedance of: 

452 852 l652 

5 1 k52 68052 4701 
8 7505 47052 39052 

10 68052 4705 33052 
12 56052 39052 27052 
15 56052 36052 27052 
20 47052 33052 22052 
30 36052 27052 18052 

The rear panel of the synthesiser, showing the 
input and output sockets 

tors block any direct voltage which may be present at 
the speaker outputs. 

The synthesiser should be coupled to the output from 
the stereo amplifier via stereo screened cable or two 
lengths of single screened cable, the braiding connecting 
to the stereo amplifier chassis at one end and to pin 2 of 
the synthesiser input socket at the other end. 

NEXT MONTH 

In next month's concluding article, details will be 
given of speaker phasing and balance adjustment. 

(To be concluded) 

i 
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DM NEWS BROADCASTS 
By Steve A. Money 

You can lose much of the pleasure 
of short -wave listening if you do 
not have the latest DX news and 

information.* 

ONE OF THE SECRETS OF SUCCESSFUL LISTENING FOR DX 

signals on the short wave broadcast bands is to 
know when and where to listen for the stations you want 
to hear. Many beginners in this field give up after a 
short time, complaining that either their receivers are 
useless or that there is nothing interesting left for them 
to hear. Often at this stage they have heard little more 
than the major high power stations, even though the 
receivers they are using are probably quite capable of 
picking up the weaker DX signals. If these beginners 
only knew when and on what frequencies to listen they 
would discover that there were all kinds of signals to be 
heard which they had missed earlier whilst tuning at 
random across the short wave bands. 

FREQUENCY CHANGES 

From time to time throughout the year many of the 
international short wave stations change their frequen- 
cies of operation in order to make optimum use of the 
seasonal changes in radio propagation conditions. 
Stations used for local services usually remain on the 
same frequencies all year round, but reception of these 
stations at a distance is more favourable at certain times 
of the year only. Apart from frequency changes, 
stations also make programme time changes to match 
changes in local time in the country for which the 
programme is intended. 

One valuable reference book for the short wave DX 
enthusiast is `World Radio and TV Handbook' which is 
published annually. This book, obtainable from The 
Modern Book Company, lists all of the known broad- 
cast stations of the world together with their operating 
frequencies, schedules and much other useful informa- 
tion. Unfortunately, some of this data can become out of 
date in a few months so that the keen DXer needs a 
more frequent source of information about new stations 
and frequency or schedule changes if he is to keep 
abreast of the latest developments on the short wave 
bands. To meet this need, several of the international 
broadcast stations produce special news programmes 
for short wave enthusiasts. 

RADIO AUSTRALIA 

One of the more popular programmes for DXers is 
that presented by Radio Australia. This programme, 

* See our `SHORT -WAVE NEWS -For DX Listeners' 
feature, by Frank A. Baldwin, which appears each month. 
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which is named appropriately enough `DXers Calling' 
is presented every Sunday by Peter Homphrey during 
the English language broadcasts from Radio Australia. 
In Britain the best time to listen for `DXers Calling' is at 
0730 GMT in the morning when the transmission is 
beamed towards the British Isles. Two frequencies are 
used, one at 9,570kHz in the 31 metre band and the 
other at 11,765kHz in the 25 metre band. Of these the 
11 MHz frequency usually gives better signals in 
Southern England although in other parts of the country 
the 9,570kHz channel may provide better reception. 

The programme consists almost entirely of reports 
from listeners giving details of new stations heard on 
the bands and of changes of frequencies used or 
operating schedules. Usually the bulletin of DX news 
lasts for about ten minutes of the fifteen minute pro- 
gramme slot, with the rest of the time being filled in 
with musical items. 

Although the early morning programme from Radio 
Australia is perhaps the easiest to receive in Britain there 
are a number of repeat broadcasts which can be heard at 
other times of the day. These transmissions are beamed 
to other parts of the world but, despite this, reception 
can often be quite good in Britain. During the afternoon 
a transmission is made on 9,580kHz and 11,710kHz at 
1300 GMT with a second broadcast at 1530 GMT on 
frequencies of 7,150kHz and 9,770kHz. For the night 
owls there is a transmission beamed to North America 
at 0430 GMT on 17,820kHz and 21,680kHz. 

ADVENTIST RADIO 

A news bulletin prepared by the World DX Club is 
aired over Adventist World Radio every Sunday 
morning. This station, which is primarily a religious 
broadcaster, uses a frequency of 9,670kHz and broad- 
casts from a transmitter at Lisbon, Portugal. The 
English language transmission begins at 0930 GMT on 
Sunday morning with a brief bulletin of world religious 
news followed, at 0935 GMT, by the programme for DX 
enthusiasts. Following the DX programme there is a 
religious programme until the station closes down at 
1000 GMT. The DX programme is similar to that from 
Radio Australia except that in addition to news of 
stations there are also short talks or features on subjects 
of interest to DXers. On one Sunday each month a 
part of the DX programme contains news for medium 
wave DX enthusiasts. 
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SWEDEN 

One country in Europe which has a large number of 
keen short wave enthusiasts is Sweden and it is only 
natural that Radio Sweden should run a special 
programme for DXers. This programme is broadcast 
every Tuesday during each of the half -hour English 
language transmissions. Good reception is possible in 
Britain during the broadcast at 2045 GMT which is 
radiated on a frequency of 6,065kHz in the 49 metre 
band. An earlier broadcast at 1830 GMT on both 
9,625kHz and 11,860kHz also provides fairly good 
reception. Apart from a short newscast of stations 
reported by listeners the programme contains talks on 
short wave radio topics and interviews with DX 
personalities. 

NORTH SEA 

Anchored in international waters a few miles from the 
coast of Holland is the ship 'MEMO II', on board which 
is the pirate station Radio North Sea International. 
This station, which is one of the few commercial pirate 
stations to broadcast on short waves, runs a programme 
for DXers on Sundays. The programme, called `North 
Sea Goes DX', begins at 0900 GMT and is broadcast on 
a frequency of 6,210kHz. Regular conductor and 
producer of this programme is A. J. Behrens, and the 
items featured include a DX newscast, talks on short 
wave listening, interviews with radio personalities and . 

musical numbers. Information on activities in the pirate 
radio field is sometimes presented together with tape 
recordings of pirate stations both past and present. 
Normally, the DX enthusiast's part of the programme 
occupies about a half of the two hour broadcast in 
English on Sunday mornings. 

The author should add that he has not heard this 
station for several weeks up to the time of writing, and is 
not sure if this is a temporary failure or if the station 
has gone off the air completely. 

VOICE OF THE ANDES 

High in the Andes mountains of South America is 
radio station HCJB, known as `The Voice of the Andes' 
and located at Quito the capital city of Ecuador. Like 
Adventist Radio, this station is primarily concerned 
with broadcasting the Christian Gospel to the world, 
but each week it also presents special programmes for 
short wave listeners interested in the DX side of the 
hobby. 

A programme called `DX Party Line' is broadcast in 
English three times a week on Monday, Thursday and 
Saturday evenings at 1930 GMT. Frequencies used are 
11,745kHz and 15,300kHz in the 25 and 19 metre 
bands respectively. Normally both frequencies give 
fairly good reception in Britain although sometimes 
fading presents a problem. 

In `DX Party Line' frequent use is made of tape 
recordings sent in by listeners and radio clubs. In this 
way the listeners are able to communicate their news 
and views to one another over the air. Usually the tapes 
contain reports of stations logged and of frequency or 
schedule changes noted by the listener or club sending 
in the tape. The programme also contains talks on DX 
topics, news of DX club activities and advertisements 
for items of interest to short wave enthusiasts. Short 
musical items and religious messages are used to fill the 
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gaps between DX items in the programme. In all, the 
programme runs for a period of thirty minutes, most 
of which is for the DXer. 

CANADA 

From North America the Canadian Broadcasting 
Corporation presents, in its overseas service, a special 
programme for short wave DXers. This programme, 
broadcast every Saturday, is called `Radio Canada 
Short Wave Club' and contains a selection of answers to 
listeners' queries as well as short features on DX topics 
and general DX news. 

English language programmes for Europe are broad- 
cast at 0600 and 2100 GMT. The short wave club 
programme is only broadcast during the evening trans- 
mission and can be heard on frequencies of 11,865kHz, 
15,325kHz and 17,820kHz in the 25, 19 and 16 metre 
bands. At 1800 GMT the programme is beamed to 
Africa on the same three frequencies. 

DX JUKEBOX 

`DX Jukebox' is the title of a programme for DXers 
broadcast by Radio Nederland on Thursday evenings. 
Items included are a DX newscast, talks on short wave 
radio topics and record requests. In Europe the broad- 
cast can be heard on 6,020kHz and 6,085kHz from 
1800 GMT onwards. After the world news and comment 
on news items, the DX part of the programme starts at 
around 1845 GMT and fills the final fifteen minutes of 
the English language programme. 

Another programme similar to `DX Jukebox' is 
called `Swiss Short Wave Merry -Go- Round' and is 
presented on alternate Saturdays by Radio Switzerland. 
Several transmissions are made throughout the day on 
frequencies of 3,985, 6,165 and 9,535kHz. Convenient 
times to listen are 0700, 0900, 1530 or 2100 GMT. 

AMATEUR RADIO 

Amateur radio enthusiasts are catered for by special 
news broadcasts presented by the Radio Society of 
Great Britain on Sunday mornings. Normally amateur 
radio stations in Britain are not permitted to use their 
transmitters for broadcasting purposes but by a special 
arrangement with the authorities the R.S.G.B. uses 
amateur transmitters to radiate its, weekly newscasts. 
Each of the amateur stations taking part in this broad- 
cast uses the special call sign GB2RS whilst trans- 
mitting the news bulletin but reverts to its normal call 
sign when talking with other amateur stations before or 
after the newscast. 

A frequency of 3,600kHz in the 80 metre amateur 
band is used for all of the news broadcasts and normally 
single sideband modulation is employed. In addition to 
the 80 metre transmissions the news is also carried by a 
number of amateur stations using the 2 metre band. 

First transmission of the day is at 0930 a.m. local 
time and is radiated from a station in Kent for listeners 
in the south eastern area of England. At 1000 a.m. a 
station in Cheltenham takes over for a repeat broadcast 
aimed at Wales and the south -west of England. Northern 
Ireland is served by a station in Belfast which comes on 
the air at 1030 a.m. The Midlands area and the north 
of England are covered by two transmissions at 
1030 a.m. and 1100 a.m. respectively. For Scotland two 
broadcasts are made, one covers the southern part and 
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comes from Motherwell at 1130 a.m., and the second i's 

intended for north Scotland and starts at midday. 
Details of forthcoming meetings of radio clubs, news 

and results of contests and other items of interest to 
amateur radio operators and listeners are included in 
the R.S.G.B. news bulletins. From time to time 
information on the OSCAR amateur radio satellite is 
presented, including details of contacts made via 
OSCAR and predicted times of the satellite orbits. . 

EASTERN EUROPE 

Several of the Communist Bloc countries in eastern 
Europe broadcast programmes for short wave DXers. 
A fairly easy one to find is Radio Sofia in Bulgaria 
operating on 9,700kHz and 6,070kHz in the 31 and 49 
metre bands. On Friday evenings during this station's 
English programme at 2130 GMT there is a section for 
DXers compiled by the Central Radio Club (LZ1KAB) 
of Sofia. An earlier transmission at 1930 GMT using 
the same two frequencies also provides quite good 
reception in Britain. 

Rumania, Hungary, Czechoslovakia, Russia and 
East Germany also present programmes for DXers. 

OTHER COUNTRIES 

Radio Japan presents a DX programme as part of its 
`Tokyo Calling' broadcast in English on Sundays. There 
is one unique DX programme which is compiled by a 
short wave listener from his own listening activities. 
This is `Arthur Cushens' DX World', presented once a 
month by Radio New Zealand. Reception of Radio New 
Zealand is not very good in Britain but fortunately 
most of the details compiled by Arthur Cushens are 
included in the Radio Australia DX programme from 
time to time. 

Several other countries present special DX pro- 
grammes but for most listeners the ones already 
mentioned in this article are likely to provide all the 
information needed. 

USE A TAPE RECORDER 

Unless you happen to be expert at high speed writing 
or shorthand it can be rather difficult to write down all 
of the information on station frequencies, schedules and 
addresses as it is read over the air. This is where the use 
of a tape recorder can be very helpful. Make a recording 

TABLE 
Summary of DX news broadcasts 

Day Station 
Time 

(GMT) 
Frequency 

(kHz) 

Sunday R. Australia 0730 9,570, 11,765 
1300 9,580, 11,710 
1530 7, 150, 9,770 

R. Japan 0810 17,825 
A.W.R., Portugal 0930 9,670 
R. North Sea 0900 6,210 

Monday HCJB Ecuador 1930 11,745, 15,300 
Tuesday R. Sweden 1830 9, 625, 11,860 

2045 6,065 
Thursday HCJB Ecuador 1930 11,745, 15,300 

R. Nederland 1800 6,020, 6,085 
Friday R. Sofia 1930 6,070, 9,700 

2130 6,070, 9,700 
Saturday CBC Canada 2100 11,865, 15,325, 

17,820 
HCJB Ecuador 1930 11,745, 15,300 
R. Switzerland 0700 3, 985, 6,165, 

(fortnightly) 9,535 
0900 3,985, 6,165, 

9,535 
1530 3,985, 6,165, 

9,535 
2100 3,985, 6,165, 

9,535 

of the whole programme whilst you put a few rough 
notes on paper. Later, it will be possible to play the 
recording through a number of times to pick out 
interesting details which you might have missed during 
the original broadcast. This technique is especially 
useful when the reception conditions are difficult due to 
interference or fading. Once the relevant information 
has been extracted from the tape it can be used again 
for the next broadcast. 

A rather useful service, mainly intended for editors of 
DX club news sheets, is provided by Radio Sweden. 
Upon request they will send out to listeners a transcript 
of their DX news programme. 

For convenience a summary of the main news pro- 
grammes for DXers is given in the Table, together with 
the frequencies and times of transmissions which give 
favourable reception in Britain. 

NEW POSTAL CHARGES 
Please check with advertisers that postage rates quoted are correct. 

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 that compo- 
nents readily available at the time of publication may no longer be so. 

We regret that we are unable to supply photo copies of articles where an issue is not available. 
Libraries and members of local radio clubs can often be very helpful where an issue is not available for sale. 
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HAND TREMOR 
DETECTOR 

By Stephen Price 

This article presents a new look at a 
very old fairground game and de- 
scribes how it may be considerably 
improved by the application of 

electronics. 

THE IDEA OF THE GAME IS TO PASS A SMALL METAL 
ring mounted on a handle along a length of stout 

bent wire without allowing contact between the two. 
The simple circuit employed is shown in Fig. 1. If the 
ring touches the wire a circuit is completed between 
the battery and the bell, whereupon the latter gives 
an audible indication that contact has taken place. 
A steady hand is required if the ring is to be traversed 
over the whole length of the wire without the bell 
sounding. 

DISADVANTAGES 

Unfortunately, although possessing the virtue of 
simplicity, this system has several disadvantages. The 
first and most obvious is that the bell will only ring 
during the time that contact is sustained. A trembling 
hand may produce contact for a fraction of a secònd 
only and this may be too short for the bell to ring 
effectively. Secondly, many electrical bells consume a 
high current, and may even cause visible sparks to 

Fig. 1. The circuit employed for a simple electrical 
game. The metal ring has to be passed along the 
bent wire without causing the bel/ to ring 
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appear between the ring and the wire, an effect which 
could alarm people whose ignorance of electricity is 
matched by their fear of it. 

A further disadvantage is that it is not posible to 
provide a control of the volume of sound from the 
bell. A buzzer may be substituted for the bell of the 
game is to be played indoors, but the sound of a 
buzzer, when repeated frequently, is not particularly 
attractive. 

Fig. 2 shows an electronic version of the game, and 
this overcomes the disadvantages of the simpler 
version. TRI and TR2 appear in a multivibrator 
circuit which runs at approximately 700Hz. Diodes 
DI and D2 are included to ensure that the reverse 
base -emitter voltage ratings of the transistors are not 
exceeded. Power is applied to this multivibrator and 
to capacitor Cl whenever the ring touches the wire. 
Cl charges up immediately and then acts as a second 
power source if the contact between the ring and the 
wire is broken, allowing the oscillator to continue 
operating for several seconds until it discharges. 

The output of the multivibrator is coupled to TR3, 
which drives the speaker. The series potentiometer, 
VR1, functions as a volume control. The output 
circuit is connected across the supply rails all the time, 
but it is interesting to note that it draws negligible 
current if the multivibrator is not oscillating. This is 
because the base of TR3 is then coupled to the negative 
supply rail via R5, and the only current in the output 
circuit is the very small leakage current in the tran- 
sistor. During oscillation positive -going pulses are fed 
to TR3 base, causing this transistor to actuate the 
speaker at multivibrator frequency. 

CONSTRUCTION 

Any method of construction may be employed. If 
the unit is to be used indoors as a children's game all 
the parts can be assembled in a plastic case measuring 
some 10 by 8 by 3in., this having an aperture cut out 
for the speaker. Two holes will also be required for 
S1 and VR1, and a socket may be provided into which 
can be plugged a flexible lead connecting to the metal 
ring. The ring consists of stiff wire bent to shape and 
mounted in a handle. The bent wire along which the 
ring passes may be mounted on the top of the case, 
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BCIO7 BFY52 

Lead -outs 

1N4002 

Lead -outs 

Fig. 2. Electronic version of the game. This offers a number of distinct advantages when compared with the 
simpler circuit 

COMPONENTS 

Resistors 
(All fixed 

RI 
R2 
R3 
R4 
R5 
VR1 

values á watt 10 %) 
2.2k12 
18k12 
18k52 
2.2k12 
I k52 
Ik52 potentiometer, wire -wound, 3 watts 

Capacitors 
Cl 1,000µF electrolytic, 10 V. Wkg. 
C2 0.047µF plastic foil 
C3 0.047µF plastic foil 

Semiconductors 
TRI BC107 
TR2 BC107 
TR3 BFY52 

Speaker 
LS1 

Switch 
SI 

Battery 
BY1 

8052 speaker 

s.p.s.t. toggle 

9 volt battery 

DI 1N4002 
D2 I N4002 

Miscellaneous 
l knob 
Material for ring and wire 
Case, etc. 

and its ends are covered with insulating tape for an 
inch or so to allow the ring to be rested against it 
without the oscillator sounding. A wire coat -hanger 
offers a suitable source of stiff wire for both the ring 
and the bent wire. One of the sturdier types of plastic 
food container could provide a suitable case, and these 
are available in bright colours which will be attractive 
to children. It is used `upside- down', whereupon its 
lid forms a removable base which allows access to the 
battery. 

If desired, several rings having, different diameters 
may be made up, thereby providing varying grades of 
difficulty. In this case it will be necessary to have a 
means of removing the bent wire easily. Its ends may 
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be secured to large terminals, or may fit into wander 
sockets mounted on the case. For long life and 
efficient operation a fairly large battery, such as the 
Ever Ready PP7, should be used. 

In practice the circuit is very effective. When contact 
is made between the ring and the wire, even if only 
momer.tarily, the loudspeaker emits a loud high - 
pitched note. This gradually dies away when the con- 
tact is broken, giving a pleating glissando sound. 

The game will obviously appeal tq children, but 
adults may obtain enjoyment from it also. A particul- 
arly interesting experiment could be coi.ducted to 
evaluate the effects of alcohol on human dexterity and 
steadiness of hand! 
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RELAY 
ROUTING 
CIRCUITS 

By D. Snaith 

There are still many functions which 
can be usefully carried out by the 

electromagnetic relay. 

IN THESE DAYS OF THE TRIAC AND THE THYRISTOR, THE 

electromagnetic relay may appear to be a device 
which belongs to an era of the far distant past. And yet 
manufacturers are continually introducing new relay 
designs, and we find relays clattering away busily in 
such diverse equipment as that employed in telephone 
exchanges and one -armed bandits. In the home - 
constructor world, at least two pages devoted to relays 
are to be found in the popular mail -order catalogues. 
There is little doubt that the relay, even though theoreti- 
cally outdated by modern semiconductor devices, will 
still be with us for quite a long while to come. 

The main fascination of the relay is the fact that it can 
be actuated by a circuit which is completely isolated 
from the circuit which the relay switches. This factor 
enables relays to be employed in logic circuits which 
have delightfully unconstrained design rules. 

FUNCTION ROUTING 
Fig. 1 shows a simple relay circuit in which two relays 

allow a function to be routed to any one of four outputs. 
The relays may be controlled remotely, and can be 
employed for such purposes as selecting inputs for an 
a.f. amplifier, controlling amateur transmitter operating 
modes or any similar application. In the diagram the 
relay coils are depicted as rectangles accompanied by a 
letter which identifies the relay over a figure which' 
denotes the number of contact sets the relay has. The 
contact sets are all shown in the de- energised state: 

If neither of the relays is energised, the function to be 
switched is routed via contacts Al and BI to output 1. 
When relay A is energised, the function is routed to out- 
put 2, and when relay B is energised the function is 
switched to output 3. If both relays are energised, the 
function is routed to output 4. 

The two relays can be controlled remotely by the 
switching circuit illustrated in Fig. 2(a). When the 
switch is in position 1 no relay is energised. When it is 
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Function to be 
routed 

Common 

A 

AI y 
Bl 
B2 

4 
4 

Relay coils 

Relay Output 

None I 

A 2 

B 3 

AB 4 

Outputs 

Fig. 1. A relay circuit which enables a function to 
be routed to any one of four outputs 

set to position 2 relay A is energised, and when it is set 
to position 3 relay B is energised. At position 4 both 
relays are energised. The switch numbering corresponds 
with the outputs that are selected by the relays. If the 
switching circuit is in the same premises as the relays, 
the common connection between the two can be carried 
by the mains earth. 

Fig. 2(b) shows an alternative switching circuit in 
which a single pole switch is used. In positions 2 and 3 
the relay coils are energised as before. When the switch 
is in position 4 both coils are energised via the diodes D1 
and D2. The diodes are necessary here to isolate the 
alternative coil when the switch is in position 2 or 3. The 
diodes are silicon rectifiers having a fairly large peak 
inverse voltage rating to allow for the high back- e.m.f. 
which appears across each relay coil when it is switched 
off. Rectifiers type 1N4003 with a p.i.v. of 200 volts 
would be suitable. Silicon rectifiers with a higher p.i.v. 
may also be used. 

When two relays have to be controlled, the alternative 
switching circuit shown in Fig. 3 may be employed. This 
has the advantage that only two wires are needed 
between the switching position and the relays. Where 
possible, the lower connecting line could be a mains 
earth, whereupon only one connecting wire is needed. 

When, in Fig. 3, the switch is in position 2, positive 
half -cycles are applied to the relay coils, whereupon 
only D3 passes current and only relay A energises. On 
position 3, negative half -cycles are fed to the relay coils, 
with the result that only D4 passes current and only 
relay B energises. When the switch is in position 4, both 
positive and negative half -cycles are applied to the relay 
coils and both relays energise. The mains transformer 
requires a secondary voltage sufficiently high to energise 
the relays after rectification and will typically be of the 
order of 9 volts. The diodes are silicon rectifiers and, in 
this circuit, do not need as high a p.i.v. rating. Rectifiers 
type 1N4002 with a p.i.v. of 100 volts could be em- 
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BI 

slb.pke,2 

4;3 

o Coil A 

(a) 

Coil B 

Common 

1 
B1 

(b) 

Fig. 2(a). A switching circuit for controlling the relays 
(b). An alternative circuit which enables a single pole switch to be used 

ployeçi. The electrolytic capacitors require values which 
are found by experiment, and they should be just large 
enough to allow the relays to energise without chatter- 
ing at mains frequency. Too high a value will cause the 
relays to be excessively sluggish when de- energising. 
The capacitance required will be around 20 to 200µF 
with most relays. The relay coil resistance should be in 
excess of some 25052 to ensure that high parallel 
capacitances are not needed. 

THREE RELAYS 

If three relays are controlled it becomes possible to 
switch a function to one of no less than eight outputs, 
and a suitable circuit is shown in Fig. 4. The possible 

Function to be routed 1 

Relay Output 

None I 

A 2 

B 3 

C 4 

AB 5 

BC 6 

AC 7 

ABC 8 

Common o 

Ao 

Bo 
Co 

Dl 

Coil A 

Coil B 

o Common 

Fig. 3. A switching circuit which requires only 
two interconnecting wires 

Bi 

B2 

C1 
4--4 

3 

C2 4-- 6 

2 

C3f i--7 
5 C4 

I 8 

Fig. 4. With three relays it is possible to route a function to one of eight outputs 
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i 

D2 
4 

- 
+ + 

3 = + 

D4 D5 =D6 D7 8 D9 

Fig. 5. A switching circuit for the three relays 

relay combinations start with all relays de- energised 
and then proceed through the series, A, B, C, AB, BC, 
AC and ABC. To take an example, when relays B and C 
are energised the function is routed through contact set 
AI (de- energised), contact set B1 (energised) and con- 
tact set C2 (energised) to output 6. The circuits through 
to other outputs may be readily traced through. 

The controlling switch can be a 3 -pole 8 -way type, but 
switches of this nature are not readily available at low 
cost on the home -constructor market. A single pole 
8 -way switch can alternatively be used with nine diodes, 
as in Fig. 5. These diodes carry out the same functions 
as did the diodes in Fig. 2(b) and they enable two or 
three relay coils to be energised at a single switch 
position without unwanted coupling between them at 
other switch positions. The switch numbers correspond 
with the output numbers. Thus, when SI of Fig. 5 is set 
to position 6, the positive terminal of the battery couples 
via D3 and D4 to the coils of relays B and C, thereby 
energisiing these relays and selecting output 6. As with 
Fig. 2(b) the diodes are silicon rectifiers with a p.i.v. of 
200 volts or more, and 1N4003 would be suitable. Once 
again, the common connection may be carried by a 
mains earth. 

An alternative relay contact circuit which offers the 
same facilities as that of Fig. 4 appears in Fig. 6. This 
has the advantage of requiring fewer contact sets in 
relay C. 

Any relays having the requisite contact sets may be 
used in the circuits. Naturally, all the relays used in a 
circuit should have approximately the same coil 
energising voltage. As already mentioned, the relays in 
Fig. 3 should have coil resistances in excess of 25052. It 
is also desirable, although not essential, to have coil 
resistances in excess of 2500 in the other circuits, as this 
560 

o Coil A 

o Coil B 

o Coil C 

Common 

enables thin connecting wire to be employed between 
the switching and relay stations. A battery having a 

Function to 

be routed 

Outputs 

A1 

Cl 

i i 
A 

B3 

_L_. 

B 
3 

Outputs 

Fig. 6. Another function routing circuit with three 
relays 

voltage suitable for the relays is shown in Figs. 2(a), 
2(b) and 5, but operation will, of course, be much more 
economic if a small mains power supply is used instead. 
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In your 
worksho 

This month Dick 
and Smithy take a 
rest from their 
usual Workshop 
chores and devote 
their time to dis- 
cussing the latest 
selection of hints 
received from 

readers. 

" THINK," REMARKED SMITHY I purposefully, "that a little 
development is called for here." 

He frowned thoughtfully. 
"What," asked Dick anxiously, "do 

you intend doing ?" 
I feel," pronounced Smithy, "that 

I won't go far wrong if l put a hotel on 
Park Lane and another one on May- 
fair." 

"Ye gods," snorted Dick disgustedly. 
"No sooner do you get a bit of money 
than you start building all over the 
place." 

"Well, what's happened to all the 
property you had ?" 

"You darned well know what's 
happened to it. It's all flipping well 
mortgaged." 

"Even your Electric Company ?" 
"Even my Electric Company." 

READERS' HINTS 

Gloatingly, Smithy placed the little 
plastic hotels in position on the 
Monopoly board. 

"Blimey," complained Dick, "just 
look at you - you're positively drool- 
ing! Rachman isn't in it when you get 
your hands on property." 

Cheerfully, Smithy threw the dice 
and made a move which resulted in his 
finishing on an item of his own 
property. He handed the dice to his 
assistant. 

"All you've got to do," he said 
happily, "is throw a three or a five." 

"Like heck I do," retorted Dick, 
rattling the dice noisily. "Either one of 
those numbers will have me ending on 
Park Lane or Mayfair." 

He threw the dice onto the board 
vigorously. One lodged against one of 
Smithy's newly acquired hotels and 
exhibited a single dot. The second 
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skated off the board and fell to the 
floor. 

``Back away!" shouted Smithy 
immediately. `Don't you dare touch 
it!" 

Feverishly, the pair got down on 
their knees to look at the second dice. 
It had come to rest underneath 
Smithy's bench, and it showed a 
symmetrical pattern of four dots. 

"Oh no," moaned Dick. "That puts 
me right on Mayfair." 

"It does, doesn't it ?" agreed Smithy, 
rubbing his hands. "And I must now 
trouble you over a little matter of 
rent." 

How much ?" 
"Two grand." 
"Two grand ?" wailed Dick. "Then 

I'm bankrupt. Hell's teeth, that's the 
third game you've won." 

"Well," pronounced Smithy smugly. 
"I am the better businessman, you 
know." 

"All right, don't rub it in. Isn't 
there anything else we can do ?" 

They looked out of the rain- bespat- 
tered Workshop windows. The month 
of April was proving true to its name, 
and yet another heavy shower was in 
progress. Dick and Smithy had cleared 
up all the sets that were in for repair 
earlier in the afternoon, and were now 
passing the time until they could 
officially leave the Workshop. 

"Well," said Smithy, consulting his 
watch, "there's still another half -hour 
left before packing -in time. Now I 
wonder what we can do with it ?" 

He mused for a moment, then his 
face brightened as a thought came to 
him. 

"I've got just the right idea," he 
said brightly. "Why don't we have a 
session on the latest batch of hints sent 
in by readers ?" 

"Readers' hints ?" exclaimed Dick 
excitedly. "Now that is an idea. We 
haven't had a readers' hints sesh for 
ages." 

"It is quite a long time since the last 
one," agreed Smithy. "Well, let's have 
a look to see how many have reached 
us in the meantime." 

He stood up, pulled open a drawer 
in his bench and took out a sheaf of 
letters. Pushing back the Monopoly 
board, he placed the letters on his 
bench, sat down again and proceeded 
to look through them. 

"Ah," he remarked, selecting a 
letter. "Here's a good one for starters. 
It describes a method of reducing the 
physical strain on a wire which is 
connected to a crocodile clip. A sample 
clip showing the idea is enclosed with 
the letter." 

Smithy took a modified crocodile 
clip from the envelope in his hand and 
passed it over to his assistant. (Fig. 1). 

"Hallo," said Dick, examining the 
clip, "it's got an extra spring on it." 

Cable grip SprIqg 

Crocodile clip 

Fig. 1. A spring taken from a 
retractable ball point pen can 
be added to a crocodile clip 
to relieve strain on the lead 

connecting to the clip 
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"That's right," confirmed Smithy. 
"Now, the normal way of fixing a wire 
to a crocodile clip consists of passing 
the wire through the cable grip and 
securing its bared end under the termi- 
nal screw. This is perfectly all right 
when the crocodile clip is only used 
occasionally, but there is quite a lot of 
long -term strain on the wire at the 
point where it leaves the grip if the clip 
is moved a lot from one point to 
another. The strain can be alleviated 
by adding that spring. It's the internal 
spring from an old retractable ball 
point pen and one end of it is passed 
into the cable grip. The grip may need 
to be widened a little to take the spring. 
It is then tightened up to hold the 
spring securely. After that the wire is 
passed through the spring to the termi- 
nal screw." 

"That's a crafty scheme, I must say," 
commented Dick. "I get wires breaking 
off crocodile clips occasionally, and so 
I'd better start hunting around for old 
ball pens." 

It's surprising how useful those ball 
pen springs can be," commented 
Smithy. "If ever you throw out one of 
the retractable types it's always a good 
idea to retain the spring and keep it in 
your junk box. You never know when 
you may want a small spring for some 
gadget you're making up, apart from 
using it for this crocodile clip idea. 
Anyway, let's have a look at the next 
hint." 

Smithy read a second letter. 
"Well now," he continued, "this is a 

scheme for putting legends on light 
coloured panels such at those made 
from Formica. Our correspondent 
says that many offices employ trans- 
parent adhesive tape which is called 
`Magitape' by 3M Company and 
`Invisible Tape' by Sellotape Products. 
This tape is used for covering matter 
that is likely to become smudged, and 
it has the advantage that it can be 
written or typed on. The idea is to 
write or type onto a piece of the tape 
the legend required, attach this to the 
panel and then protect it by covering 
it with another piece of transparent 
tape or clear Fablon." 

"If this tape is sticky," put in Dick, 
"how do you get it through a type- 
writer?" 

"Ah," said Smithy, studying the 
letter, `that's the secret of the scheme. 
What you have to do is to find some- 
thing to stick the tape to while it is 
being typed. One suitable material is 
the backing paper on which sticky 
office labels are attached, and another 
is the backing paper on Fablon. The 
transparent tape is stuck to the side of 
the backing paper which was originally 
against the sticky surface of the label 
or the Fablon. First, a straight pencil 
line is drawn on the backing paper 
surface and the transparent tape is then 
stuck on below this line. Like this." 

Smithy unclipped from the letter a 
piece of backing paper with trans- 
parent tape affixed to it, and showed it 
to his assistant. (Fig. 2.) 
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Pencil line 

Transparent tape Backing paper 

Fig. 2. Certain types of office 
transparent tape may have 
legends typewritten on them, 
after which that can be fixed 
to light coloured panels. The 
tape is affixed to backing 
paper to enable it to be fed 

through the typewriter 

"What do you need the pencil line 
for ?" 

"So that you know where the tape is 
when it comes through on the type- 
writer," replied Smithy. "It really is 
almost invisible, and you'd have 
difficulty in locating it without the 
pencil line as a guide." 

"I can understand what you mean," 
said Dick, looking closely at the sample 
of the tape. "It's as much as I can do 
to see it, even when I know it's there." 

"Exactly," stated Smithy. "Well, 
after you've typed on the legend, the 
transparent tape is carefully peeled off 
the backing paper and fixed to the 
panel. A piece of ordinary paper is 
placed over the tape so that it can be 
pressed well down. The paper is then 
taken away and the transparent tape is 
protected by covering it with another 
piece of the same tape. Alternatively, 
the legend or, better, the whole panel 
can be covered with clear Fablon." 

SATIN FINISH 

"That's certainly a knobby idea," 
stated Dick enthusiastically. "What's 
the next hint, Smithy ?" 

"It's to do with obtaining a satin 
finish on aluminium panels," replied 
Smithy, glancing through several 
letters. "Actually, there are two hints 
in separate letters from the one reader 
here, and I'll start off with this satin 
finish one. He describes this as the 
`lazy man's approach', and it certainly 
doesn't involve much work. The first 
thing to do is to drill all the holes that 
are required in the aluminium panel, 
and then remove all dirt and grease 
with the aid of a detergent. This 
applies even to bright panels which are 

brand -new from the shop, as these can 
still be greasy. The panel is next put in 
a suitable shallow dish which may be 
plastic or otherwise, but which must 
not be aluminium, and is just covered 
with a strong solution of common 
household soda in water. It is then left 
overnight. Next morning it is taken out 
and rinsed under the cold water tap. 
The result is a satin finish which looks 
particularly effective if the panel is the 
front panel of an item of equipment." 

"That's a scheme which would suit 
.me down to the ground," commented 
Dick. "No effort required at all!" 

"There's a little more work involved 
with the second hint from this reader," 
remarked Smithy. "It's a tool for 
delving into the wiring looms or harn- 
esses in ex- Government or other 
surplus gear. There's a sketch of it in 
the letter." 

Smithy showed Dick the sketch. 
(Fig. 3.) 

"It looks," said Dick, "rather like a 
modified screwdriver." 

"It is a modified screwdriver," said 
Smithy. "A V-cut is filed at the end of 
the screwdriver blade, and this be- 
comes the wire `pusher -downer'. And 
a notch is filed into the side of the blade 
and this becomes a wire `puller - " 
u 

> 

"That gadget," remarked Dick, 
"should be jolly useful if you're trying 

Fl)lcd notches 

Fig. 3. A screwdriver 
modified for dealing 
with leads in a wiring 

harness 
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to sort out one of those harnesses." 
"It should, indeed," agreed Smithy, 

already engrossed in the next letter. 
"Now here's a method of terminating 
coaxial cable. There are some drawings 
of the scheme in the letter and we can 
both look at these." 

Smithy detached a page from the 
letter and placed it on his bench. 
(Fig. 4.) 

Desired 

length 

(a) 

41- iii 
4,----- 

'Stroke' sheath back Grip here 

(b) 

(c5 

Solder joint 

( d ) 

444 

fff 
Grip here 

1 

'Stroke'sheath forward 

(e) 

(f) 

"The first thing to do," said Smithy, 
"is to strip off the plastic outer sleeving 
of the cable to the desired length of 
terminating lead. Then, holding the 
braid and inner conductor in one hand, 
the last six inches of outer sheath is 
firmly `stroked' back with the other so 
that it recedes back for a half to one 
inch. If the braid is in the form of 
twisted but not plaited wires, these are 
untwisted and collected up to form a 
bundle of wires, as would be given by 
any flexible wire. The bundle of wires 
is lightly twisted up and soldered to 
keep it together, and is then cut a 
quarter inch from the end of the outer 
sleeving. A piece of thin insulated 
flexible wire is soldered to the remain- 
ing braid, making the joint as smooth 
as possible. The last six inches of the 
outer sleeving is next `stroked' back 
again, whereupon it covers the joint 
and gives a very neat termination with 
only two insulated leads projecting." 

"What happens," asked Dick, "if 
the braid is of the plaited type ?" 

"The process," said Smithy, "is 
pretty well the same. The outer sleev- 
ing is `stroked' back as before. The 
braid is pushed back and gently 
teased out to give an opening through 
which the inner conductor can be 
taken. As before, the braid is next 
brought together in a neat bundle, 
soldered and cut off a quarter inch 
from the outer sleeving. The piece of 
insulated wire is then soldered to it 
and the outer sleeving `stroked' back 
over the joint." 

"That method of termination," 
stated Dick, thoughtfully, "would be 
particularly tidy if the cable is con- 
nected to a coaxial socket or to two 
tags on a tagstrip." 

"It would be even more tidy," 
added Smithy, "if the cable end is 
connected to two points on a printed 
circuit hoard. There would be no risk 
of accidental shorts due to odd strands 
of braiding or things like that." 

Fig. 4(a). The first step in 
terminating a coaxial cable 
consists of removing the 
outer sheath over the desired 

length 
(b). The outer sheath is 

'stroked' back 
(c). The braid strands are 

twisted together 
(d). The braid strands are cut 
and an insulated wire solder- 

ed to them 
(e). 'Stroking' the outer 

sheath forward 
(f). The sheath covers the 
solder joint and two insu- 
lated leads then emerge from 

its end 
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HIDDEN NUT 

The Serviceman picked up a further 
letter from the pile on his bench, then 
grinned. 

"I've got an excellent hint here," he 
said cheerfully. "It's another simple 
one and, in fact, the writer says that 
it's so obvious that he almost didn't 
send it in." 

"What's it about ?" 
"It concerns that perennial problem 

which is given if you have to get a 
screw into a nut which is hidden 
behind a panel. A typical instance 
occurs when you're trying to fit the 
screws and nuts for a meter on a front 
panel. It's easy enough to pass a 
screw in from the front, but it's the 
devil's own job to hold the correspond- 
ing nut in place behind the panel until 
the screw has started in it." 

"I know all about that," said Dick 
ruefully. "I've spent ages on some jobs 
trying to hold a nut in place until the 
screw enters it. You think you've got 
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the screw just going into the nut then 
suddenly the nut shoots away and you 
waste the next five minutes trying to 
get it out of the equipment!" 

"It sounds," said Smithy, "that this 
hint is just tailor -made for you, then. 
What you do is first check the screw 
end nut to see that the screw runs nice 
and smoothly into the nut. Then you 
put a blob of clear Bostik on the tip of 
a finger of your left hand, the second 
finger being usually the handiest. You 
leave the Bostik on your finger for 
about ten seconds and then put the nut 
on it, whereupon it will stick as firmly 
as is needed for the present job. This 
applies, even, for nuts up to five - 
eighths inch Whitworth. You then 
waggle your finger around behind the 
panel until you've got the nut in the 
right position and then run the screw 
in and through it. Easy as pie, and the 
Bostik also provides a good shake - 
proof lock to the nut after the screw 
has been fitted." 

"Blow me," said Dick, impressed. 
"I must remember that dodge for the 
future." 

"It should certainly save you a lot of 
grief." 

"Hang on a bit, though," said Dick. 
"What about the Bostik that's left on 
your finger? If you have a lot of nuts to 
do, you'll end up with a gradually 
extending second left finger, half meat 
and half Bostik." 

"There's no problem there," replied 
Smithy soothingly. "You give the 
Bostik several minutes drying time, 
and you can then remove it from the 
finger by rubbing with the thumb. Our 
correspondent says he has used this nut 
holding scheme on many occasions 
in the past when doing jobs in the 
house and on the car, as well as when 
working with electronics. I'd say that 
this was one of those classic ideas that 
are just as useful now as they were in 
the good old days." 

"Hey, come on, Smithy," said Dick 
impatiently. "Don't say you're going 
to start another of your jags where you 
get all reminiscent about the past." 

"Well, why shouldn't I get reminis- 
cent?" retorted Smithy defensively, as 
he mounted a favourite hobby -horse. 
"You youngsters just don't realise 
how much you've missed. Now, when 
I was young things were a darned sight 
better than they are now. Just. think of 
food, for instance. There were none of 
these modern cotton -wool beefburgers 
and things like that around then. It 
was the same with fish. If you wanted 
fish you got proper fresh fish, not those 
frozen cod -pieces they flog in the super- 
markets these days." 

" `Fish fingers'," suggested Dick, 
"might be a better term." 

"There was more taste to things 
then too," went on Smithy, ignoring 
his assistant. "Take something as 
simple as chewing -gum. When I was a 
kid you could get chewing -gum that 
really had flavour. But nowadays, 
blimey. Only the other day I got some 
out of a slot machine, and it .was 

terrible. All hard and rubbery, and no 
taste to it at all. I had to spit it out in 
the end." 

Dick looked quizzically at the 
Serviceman. 

"Perhaps," he said gently, "it's the 
slot machines that have changed since 
you were a kid." 

"Well, I don't know," replied 
Smithy morosely. "Still, it's no good 
moaning on about the old days, so I 
suppose I'd better get back to 1975 
again." 

"It wouldn't be a bad idea," com- 
mented Dick. "How about the next 
reader's hint ?" 

Doggedly, Smithy threw off his 
nostalgic mood and applied himself to 
the letters in front of him. 

PANEL -SIGNS 

"Very well," he said resolutely. 
"Let's see what we've got here. Hallo, 
this is interesting. It's concerned with 
Panel -Signs." 

"Do you mean the transparent signs 
you cut out for panel legends and dials 
and things ?" 

"That's right," said Smithy absently, 
as he concentrated on the letter. It was 
obvious that he had already forgotten 
his preoccupation with matters of the 
past. "You may remember that Panel - 
Signs Set No. 3 consists of white 
wording and Set No. 4 consists of 
black wording. There's also a Panel 
Signs Set No. 5 which gives dials and 
scales." 

Smithy put down the latter and 
showed Dick a sketch in it. (Fig. 5). 

"This reader" he went on, "has been 
using Panel -Signs Set No. 4, and he has 
been cutting out single figures for 
fixing to a meter scale. He's found that 
an excellent way of cutting out these 
figures is to use a leather punch like the 
one in his sketch. This cuts out very 
neat, circles with the number in the 
centre, and these numbers give a really 
impressive appearance when they're 
stuck to the meter scale. The punch 
he uses has a revolving head with six 

Six sizes of 

punch on o 

rotating hub 

Fig. 5. The upper section of a 
small leather punch. This may 
be employed for punching 
out single Panel -Signs 

figures 
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dies, and he just selects the one which 
gives the particular size he wants. In 
fact, he's stuck a single figure cut out 
by this method to the top of his letter. 
See ?" 

Dick looked at the point in the letter 
indicated by Smithy's finger. 

"That really looks neat," he said 
appreciatively. "A niez clean circle 
which is hardly visible, with the figure 
in the middle. We're definitely getting 
some good ideas today, Smithy." 

"We certainly are," agreed Smithy, 
taking up another letter. 

"What's the next hint ?" 
"It's an idea," replied Smithy, "for 

adjusting Philips concentric air- spaced 
trimmers." 

"Do you mean the ones which are 
sometimes referred to as `beehive' 
trimmers ?" 

"Those are the ones," confirmed 
Smithy. "Now there are proper 
insulated tools for adjusting these 
trimmers, but most amateurs don't 
have them in their tool -kits. It's 
tempting to adjust the trimmers with 
the fingers, but this is an unwise 
approach because it could detune the 
associated tuned circuits. Also, if the 
trimmers appear in valve circuits it's 
possible to get some nasty shocks off 
them. A suitable trimming tool is given 
by a length of soft plastic tubing with a 
fairly large wall thickness. Like this." 

Smithy removed a length of tubing 
which had been secured to the letter 
with a paper clip and handed it to his 
assistant. (Fig. 6). 

"That's a useful tip," remarked 
Dick, taking up the tubing. "I suppose 
this fits over the hexagonal bit at the 
top of the trimmer." 

"That's the idea," stated Smithy. 
"The soft plastic conforms to the shape 
of the top of the moving section, and 
the latter turns round easily as you 
rotate the tubing. The plastic tubing 
doesn't have to be a perfect fit because 
the trimmer head can be easily turned 
with small torque." 

"I knew a chap like that once," said 
Dick carelessly. 

"Like what ?" 
"Like that trimmer." 
"What on earth do you mean ?" 
"Well," said Dick triumphantly, "he 

was a vain sort of bloke and his head 
could be easily turned with small- talk." 

Smithy glared balefully at his 
assistant. 

"Sorry, Smithy," said Dick hastily. 
"It just sort of slipped out." 

"We shall," pronounced Smithy 
firmly, "proceed to the next hint." 

He picked up another letter from his 
bench and read it through carefully. 

"That's a coincidence," he re- 
marked. "This is another hint about 
aluminium surfaces, although it's quite 
different from the satin finish one we 
had just now." 

"How does this one go ?" 
"The writer," said Smithy in reply, 

"suggests that if you want to give an 
aluminium box a `new look', try using 
aluminium paint. If this is stippled on 
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Fig. 6. A Philips concentric 
trimmer, together with a suit- 
able trimming tool consisting 
of a short length of plastic 
tubing. The tubing dimen- 
sions are approximate only 

before mounting switches and controls, 
etc., the effect is quite like a die -cast- 
tngThat's 

unusual," commented Dick. 
"It's an idea that's well worth trying if 
you want to get an out -of- the -way 
effect. Also, aluminium boxes do look 
rather uninteresting if the outside 
surface isn't treated in some way." 

"True," said Smithy. "Welt, that's 
two different treatments for aluminium 
in one hint session." 

"Any more hints ?" 
"Just one more," replied Smithy. 

"And this, I'm afraid will have to be 
the last for today." 

He read through the letter carefully, 
then handed a page with a diagram on 
it to his assistant. (Fig. 7). 

"Aluminium appears here yet 
again," he announced. "But it's not an 
aluminium finish this time. The idea in 
this letter makes use of aluminium 
alloy angle strip which is obtainable 
from most do- it- yourself shops in five - 
eighth by five -eighth inch. Six foot 
lengths of this strip should be available 
at a little less than a pound each." 

"The diagram," remarked Dick, 
"seems to be showing a small chassis 
assembly." 
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"It does," confirmed Smithy. "The 
drawing gives an example of the sort of 
thing that can be made up with this 
angle strip. At the ends are two 
aluminium rectangular plates which 
are rivetted to the pieces of angle. The 
centre section is a printed circuit board 
which is held down on the strips by 
nuts and bolts. Small light components 
are mounted on the printed board and 
heavy items such as transformers are 
fitted to the aluminium plates. The 
writer says that he's currently using a 
chassis assembly like this for a power 
supply." 

"The diagram," put in Dick, "also 
shows how you can cut out small angle 
brackets from the angle strip." 

5/8"x 5/8'angle strip 

"Not to worry," replied Dick 
equably. It was an extra twenty 
minutes very well spent. Hey, hang on 
a minute!" 

His forehead suddenly furrowed 
ferociously. 

"Oh dear," remarked Smithy, recog- 
nising the signs. "Don't say you're 
going to come out with some more of 
that awful poetry of yours." 

"Here Smithy," said Dick proudly, 
his brow clearing. "Just listen to this. 

If you have a workshop idea 
About which you feel others should 

hear, 
Just send it to us 
Without any fuss 

And in print you may see it appear!" 
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Fig. 7. Lengths of aluminium alloy angle strip are available from many 
do- it- yourself shops. The strip can be particularly useful for small 

chassis assemblies, as illustrated here 

"That," stated Smithy, "is another 
use for the angle strip." 

"You could use it also," said Dick 
musingly, "for long angle brackets 
intended for mounting vertical panels 
and things like that. All you'd have to 
do would be to cut off the length of 
angle that you require from the strip. 
This would save all the bother of 
bending odd bits of ali in the vice." 

FINISHING OFF 

"As you say," said Smithy. "Well, 
that's the final hint for today. We've 
had quite a successful session." 

"We have, haven't we ?" agreed 
Dick warmly. "I always enjoy hearing 
about other peoples' ideas." 

Smithy gathered together the letters, 
returned them to the drawer in his 
bench and then glanced at his watch. 

"Do you know," he remarked 
mildly, "that it's twenty minutes after 
packing -up time ?" 

Dick grinned happily. 
"Now how about that ?" 
"Er, very good," replied Smithy 

politely. "The rhyming may be a little 
haphazard and the scansion absent, but 
the sentiment is admirably com- 
mendable." 

And with this diluted praise Dick, 
as is the lot of most budding versifiers, 
had to consider himself satisfied. 

EDITOR'S NOTE 

The hints appearing in this episode 
of "In Your Workshop" were received, 
in the order in which they appear, from 
R. D. Morrison, J. P. Carlile, F. H. 
Osborn, A. Rawlings, D. Smith, W. J. 
Gadsby, J. Kerrick, J. Ballard and 
R. J. Smith. 

As intimated by Dick, further hints 
for this feature are welcomed. Pay- 
ment is made for all that are published. 

RADIO & ELECTRONICS CONSTRUCTOR 

www.americanradiohistory.com

www.americanradiohistory.com


Trade News . .. 
NEW WAY OF APPLYING COLOUR 
The problem of applying colour precisely to small models 
is solved by the Litesold Adamin Electric Stylus. This 
novel method uses standard transfer tape, available in a 
wide range of colours including gold and silver, in con- 
junction with a low voltage heated stylus, which is no 
bigger than a ball point pen. 

In use, the transfer tape is simply placed over the area 
to be coloured and rubbed down with the heated silver 
alloy tip of the stylus. The colour is immediately trans- 
ferred from the tape to the model. Areas from the size of a 
pin -head up to several square inches can be covered with 
colour, which is permanent and waterproof. 

The operating voltage of only 4i volts is supplied by a 
special transformer built into the 13 amp mains plug. The 
tip takes only 30 seconds to reach operating temperature, 
which never becomes hot enough to scorch even paper. 
The stylus is therefore suitable for use by children and is 
likely to cause much less mess than oil paints. Permanent 
markings may be applied to a wide range of materials 
such as paper, plastic, wood, leather, nylon, paint, but 
not glass or metal surfaces. 

The Adamin Electric stylus complete with a supply of 
transfer tape costs £7.10 including postage, packing and 
VAT and is available direct from Light Soldering 
Developments Limited, 97 -99 Gloucester Road, Croydon, 
Surrey. 

NEW SOUND TO LIGHT KIT 
Following up the dramatic success of their `Unit Visual' 
sound to light set (designed primarily for home use), 
Lab -Craft have announced a nine lamp spot bank for 
the disco market. The new model known as the `UV 9' 
takes nine 100 watt PAR 30 coloured spot flood bulbs, 
arranged to suit the user and is designed to operate from 
the standard Unit Visual sound to light control unit. 

Price for the spot bank (excluding bulbs) is a modest 
£21.00 + V.A.T. and the control unit retails at only 
£24.75. 

The original Unit Visual kit, complete with control 
unit, stand and three 100 watt spot flood bulbs, is still 
only £45 + V.A.T. 

Further details from LAB -CRAFT Limited, Church 
Road, Harold Wood, Essex. 

NEW ANGLE FORM HI -FI TROLLEY 
A revolutionary new product is ideal for the audio enthusiast 
who wishes to make an elegant hi fi trolley or an ambitious 
wall storage unit, but who has little or no experience of 
woodworking or joinery. The new product, called Angleform, 
is a clever new make -it- yourself construction method which 
enables the amateur, without any specialist knowledge of 
woodworking or joinery, and using only basic tools, to make 
pieces of furniture such as hi -fi trolleys to a professional 
standard using his own timber, or laminated or veneered 
chip- board. The Angleform system consists of I" square 
section aluminium, plus a number of joining devices, plastic 
trims and channels. 

This good -looking hi -fi trolley may be made for approxi- 
mately £15.50 including timber materials, using a Harrison 
Angleform kit. The timber material shown is Contiboard 
mahogany veneered chipboard, although other material of 
the correct thickness could have been used. Further informa- 
tion from: Forman House Public Relations Ltd., 39 Charing 
Cross Road, London WC2H OAS. 
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YOLTS, AMPS and OHMS 
By S. L. Martin 

Getting down to the real nuts and 
bolts. 

EVERYBODY HAS TO START SOMEWHERE IN AMATEUR 
electronics and some of the keenest newcomers to 

the hobby are those who have had no formal schooling 
in electricity at all. One young aspirant told the author 
that his major difficulty was that electronic magazine 
articles always assume that the reader has a knowledge 
of electrical and electronic basics. But without such 
knowledge the articles become almost incomprehensible 
so far as their theoretical aspects are concerned. 

Here is an article which should help that enthusiast 
and many others with the same predicament. It deals 
with the Big Three of electricity: Volts, Amps and 
Ohms. 

Battery 1 
i 

Switch 

Resistor 

Fig. 1. A basic circuit incor- 
porating voltage, resistance 

and current 

ELECTRICAL CIRCUIT 

Almost every exercise carried out in electronics 
consists of the application of an electromotive force, 
which is measured in volts, to a circuit in order that a 
current may flow. The simplest arrangement consists 
of a battery, a switch and a resistor, as shown in Fig. 1. 
When the switch is closed the electromotive force (or 
e.m.f.) of the battery causes a current to flow through 
the resistor. The amplitude of the current is limited by 
the resistance offered by the resistor. 

Let us now make some changes in circuit values and 
see what results. Let us, for a start, double the voltage of 
the battery in Fig. 1 without altering the resistor. What 
happens? The answer is simple: the current flowing 
568 

through the resistor becomes double its previous value. 
This is an obvious result because by doubling the voltage 
we have doubled the e.m.f. which causes the current to 
flow. If we leave the resistor as it is and treble the 
battery voltage, we shall also treble the current flowing 
in the resistor. The same thing will happen if we make 
any other change in battery voltage. Provided that the 
resistor remains unaltered, the current which flows in it 
is directly proportional to battery voltage. 

Let us next turn our attention away from the battery 
and make some changes to the resistor instead. What 
will be the outcome if we double the resistance it 
presents? The answer is that half the previous current 
will flow through it. Again, this is obvious enough 
because if we double the resistance we double the 
opposition to current flow. If we treble the resistance 
we reduce the current to a third of its previous value, 
and so on. As resistance goes up current goes down, and 
the current is inversely proportional to resistance. 

As will be gathered the three quantities, voltage, 
current and resistance, are all interdependent. Their 
mutual relationship is summed up in the well -known 
Ohm's Law equations, which are shown in Fig. 2. In 

R = 
E 

E 

R 

E _ [R 

Fig. 2. The three equations 
relating voltage, current and 
resistance. Ohm's Law is 
expressed by the centre 

equation 
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these, R stands for resistance in ohms, E stands for 
e.m.f. in volts and I stands for current in amps. In 
everyday talk about electronics we don't use the term 
`e.m.f.' very often. Instead, we refer to `voltage', which 
means virtually the same thing in practice. We shall use 
the term `voltage' from now on here. 

The second equation in Fig. 2 repeats what we have 
learned from Fig. 1. The current, I, is doubled if voltage, 
E, is doubled, and it is halved if resistance, R, is 
doubled. In consequence, this equation represents a 
common -sense relationship which can be readily 
visualised. The first and third equations merely have the 
three letters re- arranged. We use the first if we know the 
current and voltage and want to find the resistance, the 
second if we want to find the current and the third if we 
want to find the voltage. 

MNEMONIC 

Despite the obvious truth of the Ohm's Law equa- 
tions, many people find it necessary to learn at least one 
of them off by heart if they are to bring it to mind when 
needed. Don't be worried if you fall into this category. 
One of the author's colleagues has spent his life in 
electronics, but he still falls back on the truly dreadful 
mnemonic `Rain is 'Eavy over India' to remember the 
first of the equations! 

Let's next get down to some actual figures. It is 
evident that if we apply a voltage of 1 volt across a 
resistance of Iû, the current which flows is 1 amp. If the 

Fig. 3(a) Determining the value of an unknown 
resistance 

(b) Measuring a voltage by means of a 
current -reading meter and a series 
resistor 

voltage is 10 volts and the resistance is lû the current is 
10 amps. If the voltage is 10 volts and the resistance is 
raised to 1052 then the current once more becomes 
1 amp. 

In electronics we are usually confronted with current 
values iri milliamps (mA) which are, of course, thou- 
sandths of an amp. To repeat the previous exercise, 
if we apply a voltage of 1 volt across a resistance of 
1 kilohm, or 1kû (which is the same as 1,00012) then 
the current which flows is 1 mA. 10 volts across 1kû 
give a current of 10mA, and 10 volts across 10kû 
produces a current of 1 mA. To take some more difficult 
figures, 10 volts across 2.7k0 causes a current of about 
3.7mA to flow; 12 volts across 4.7kû results in a current 
of about 2.6mA; 100 volts across 47052 (= 0.47kû) 
produces a current of about 210mA; and 240 volts 
APRIL 1975 

across 33k1) gives a current of about 7.3mA. There is no 
point in calculating the current beyond two significant 
figures for normal. work because we will usually be 
using 5% or even 10% resistors and, unless our measur- 
ing instruments are expensive types, they will probably 
have an accuracy of only some 2% at best. 

Frequently we want to find the current which flows in 
a resistor of known value in an electronic circuit. One 
way of doing this is to disconnect one end of the resistor 
and insert a current -reading meter in series. A much 
easier method consists of leaving the resistor in circuit 
and measuring the voltage across it. Provided the volt- 
meter has a much higher resistance than the resistor so 
that it doesn't draw too much current itself, it will tell 
us the voltage dropped across the resistor, whereupon a 
quick Ohm's Law calculation gives the current. 

If we want to find the value of a resistor, a simple 
method consists of applying a known voltage across it 
and measuring the current which flows, as in Fig. 3(a). 
This is basically what happens inside a testmeter when 
we switch it to an ohms range, and the manufacturers 
of the meter have already done the Ohm's Law calcu- 
lations for us when they calibrated the resistance range 
scale. If we want to measure a voltage, we can connect a 
known resistor and a current -reading meter across it, as 
in Fig. 3(b). Again, this is just what we get inside a test - 
meter when it is switched to a voltage range, and the 
manufacturers have once more done the Ohm's Law 
calculations for us when they selected the series resistor 
and calibrated the voltage range scale. 

1 
Known 

voltage 

Unknown 
resistance 

Current 
reading 
meter 

(a) 

Unknown 
voltage 

( b) 

Known 
resistance 

Current 
reading 
meter 

Quite a lot of currents in electronics are lower than 
1mA, and we measure these in microamps, or µA 
(which are millionths of an amp). If we apply 1 volt 
across 1 megohm, or 1 Mfg (a million ohms) we get a 
current of 1µA. 10 volts across 1Mû gives 104A, 100 
volts across 1MS2 produces 100µA, and 1,000 volts 
across IMO results in a current of 1,0001/A, or 1mA. 

And that's the Ohm's Law story. Try using the Ohm's 
Law equations whenever you play around with circuits 
involving voltage, current and resistance. After a little 
practice you'll find yourself thinking directly in terms of 
the third unknown, whether it be voltage, current or 
resistance. You'll also obtain a much greater insight into 
what goes on inside the apparatus that you are con- 
structing and wiring up. 
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TV 
FAULT FINDING 
MANUAL for 
405/625 LINES 

90p 
P. & P. 10p 

REVISED & ENLARGED 

EDITED BY J. R. DAVIES 

132 pages 

Over 100 illustrations, including 60 photographs 
of a television screen after the appropriate faults 
have been deliberately introduced. 

Comprehensive Fault Finding Guide cross - 
referenced to methods of fault rectification des- 
cribed at greater length in the text. 

UNDERSTANDING 
TELEVISION 

i 

by 

J. R. DAVIES 

Over 500 pages 
300 diagrams 

£2 -10 
P. & P. 30p 

UNDERSTANDING TELEVISION deals with: 
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 
The cathode ray tube 
Receiver i.f. amplifiers 
Vertical and horizontal timebases 
Synchronising 
Power supply circuits 
Colour television 
COLOUR TELEVISION -80 page 
section deals comprehensively with 
this subject 

The reader is required to have only a basic 
knowledge of elementary radio principles. The 
treatment is non - mathematical throughout, and 
there is no necessity for any previous experience 
in television whatsoever. At the same time 
UNDERSTANDING TELEVISION is of equal value 
to the established engineer because of the very 
extensive range it covers and the factual inform- 
ation it provides. 

To Data Publications Ltd., 57 Maida Vale, London, W9 1SN 

Please supply the 4th revised edition of TV FAULT FINDING, Data Book No. 5 

Please supply UNDERSTANDING TELEVISION, 

I enclose cheque /crossed postal order 

NAME 

ADDRESS 

Data Book No. 17 

for (Tick which book is required) 

(BLOCK LETTERS PLEASE) 
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SMALL ADVERTISEMENTS 
Rate: 5p per word. Minimum charge 75p 

Box No. 10p extra. 

Advertisements must be prepaid and all copy must be 

received by the 4th of the month for insertion in the fol- 

lowing month's issue. The Publishers cannot be held 

liable in any way for printing errors or omissions, nor 

can they accept responsibility for the bona fides of 

Advertisers. (Replies to Box Numbers should be 

addressed to: Box No. -, Radio and Electronics Cons- 

tructor, 57 Maida Vale, London, W9 1 SN 

SERVICE SHEETS for Radios /TV's etc. 50p and s.a.e. 
Catalogue 20p and s.a.e. Hamilton Radio, 47 Bohemia 
Road, St. Leonards -on -Sea, Sussex. 

'HARDWARE SUPPLIES. Sheet aluminium, screws, nuts, 
washers, etc. Fascia panels in aluminium, individual 
requirements. Printed circuit boards, one -off or small runs, 
individual and for patterns published in this magazin? 
Send 10p for list. Ramar Constructor Services, 29 Shel 
bourne Road, Stratford -upon -Avon, Warwicks. CV37 9JP 

BATTERY ELIMINATOR KITS. Our well- ktíown Minr 
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. 

UNIQUE VHF KITS, 80- 180MHz. Receiver, tuner, conver- 
ter. World wide sales. Send £5 or s.a.e. for literature. 
Johnsons Radio (C), Worcester, WRl 3QQ. 

BUILD THE MULLARD C.C. TV CAMERA. Complete 
kits now available from Crofton Electronics. Send large 
s.a e. for details to:- 124 Colne Road, Twickenham, 
Middlesex, TW2 60S. Telephone: 01- 898 -1569. 

FOR SALE: Polarised relays, suitable for RTTY terminal 
units. £1.00. Box No. G235. 

VALVES, VALVES & MORE VALVES. 1930 to 1975, 
2,000 types stocked. Many obsolete. List 15p. Transistors 
list 15p. Cox Radio (Sussex) Ltd., The Parade, East 
Wittering, Sussex. Telephone: West Wittering 2023. 

SUPERB INSTRUMENT CASES by Bazelli. Manufactured 
from heavy duty P.V.C. faced steel. Hundreds of radio, 
electronic and hi -fi enthusiasts are choosing the case they 
require from our range of over 200 models. Generous trade 
discount. Prompt dispatch. Free literature: Bazelli, Dept. 
No. 26, St. Wilfrids, Foundry Lane, Halton, Lancaster, 
LA2 6LT. 

FIBRE OPTICS, OPTOELECTRONICS. Complete range 
fibre optics, photo- detectors, LED's, lenses, retroreflectors, 
polarisers, ultrasonic transducers. Send 9" x 6" s.a.e. for 
shortform price list: FIBRE OPTIC SUPPLIES, 2 
Loudoun Road Mews, London NW8 ODN. 

WANTED. Early radio books, prior to 1925. Box No. G236. 

GUARANTEED BRAND NEW SEMICONDUCTORS. 
BC107 transistors gen. purpose n.p.n. 9p; BC177 tran- 
sistors gen. purpose p.n.p. 11p; 2N3055 transistors, high 
power 45p; IN4004 diodes, 400V p.i.v., IA 5p; IN4143 
diodes 4p. Data sheets for each of the above 4p. P. & P. 
15p per order. VAT extra. C.W.O. All orders despatched 
same day. Send large s.a.e. for full lists of semiconductors, 
caps., res., nuts, screws, etc. Nestra Electronics Ltd., 
Scott Street, Bognor Regis, Sussex. 

(Continued on page 573) 

PRECISION 
POLYCARBONATE CAPACITORS 

ALL HIGH STABILITY - EXTREMELY LOW LEAKAGE 
440V AC (+-10%) 63V Range -1--1% +.2% + -5 
0.1pF (1 x } ") 50p 0.47pF 56p 46p Sip 
0.22pF (1 "xl ") 59p 1.OpF 66p 56p 46p 
0.25pF (1á "xI ") 62p 2.2pF 80p 65p 55p 
0.47pF (11 "x1") 71p 4.7pF E1.30 £1.05 85p 
0.5pF (11 "xf ") 75p 6.8pF L1.64 E1.29 [1.09 
0.68pF (2 "xi ") 80p 10.OpF £2.00 L1.60 E1.40 
1.0pF (2 "x1 ") 91p 15.0pF E2.75 [2.15 E1.90 
2.OpF (2 "x1 ") E1.22 22.OpF [3,50 E2.70 E2.55 

TANTALUM BEAD CAPACITORS - Values available: 0.1, 0.22, 
0.47, 1.0, 2.2, 4.7, 6.8pF at 15V/25V or 35V; 10.OpF at 16V/20V or 25V; 
22.0pF at 6V 10V or 16V; 33.0pF at 6V or 10V; 47.0pF at 3V or 6V; 
100.0pF at 3V. ALL AT 10p EACH; 10 for 9Sp; 50 for [4.00. 
TRANSISTORS: 
BC107.8 9 9p BC183 183L lip BF194 12p BFY51 20p 
BC114 Up BC184,184L 12p BF196 13p BFY52 20p 
BC147/8/9 10p BC212212L 14p BF197 13p 0071 12p 
BC153/7/8 12p BC547 12p AF178 30p 2N3055 SOp 
BC182182L 11p BCSSBA 12p BFY50 20p 2N3702/411p 
1N914 6p; 8 for 45p; 18 for 90p. 1N916 8p; 6 for 45p; 14 for 90p. 
IS44 Sp; 11 for 59p; 24 for £1.00. IN4148 Sp; 6 for 27p; 12 for 48p. 
LOW PRICE ZENER DIODES: 400m W ; Tol. + -5 ° %, at 5mA. Values 
available; 3V; 3.6V; 4.7V; 5.1V; 5.6V; 6.2V; 6.8V; 7.5V; 8.2V; 9.1V; 
10V; 11V; 12V; 13V; 13. 5V; 15V ;16V ;18V;20V;22V;24V;27V :30V. 
Al at 7p each; 6 for 39p; 14 for 84p. SPECIAL: 100 Zeners for E5.50. 

RESISTORS: High stability low noise carbon film 5 %, I W at 40 °C; 
{W at 70 °C. El 2 series only - from 2.20 to 2.2M0 ALL AT 1p EACH; Op 
for 10 of any one value; 70p for 100 of any one value. SPECIAL PACK: 
10 of each value 2.20 to 2.2M fl (730 resistors) E5.00. 

SILICON PLASTIC RECTIFIERS - 1.5 Amp - Brand new wire 
ended D027: 100 P.I.V.- 7p (4,16p); 400 P.I.V. - 8p (4,30p). 
BRIDGE RECTIFIERS: 21 Amp. 200V -40p; 350V - 45p; 600V - 55p. 
SUBMINIATURE VERTICAL PRESETS - 0.1W only: ALL AT 5p 
each; 500, 1000, 2200, 4700,68001K, 2.2K, 4/K, 6.8K, 10K,15K, 22K, 
47K, 100K, 250K, 680K, 1 M, 2.5M, & 5M. 
PLEASE ADD 8° %, V.A.T. TO ORDERS. PLEASE ADD 10p 
POST AND PACKING ON ALL ORDERS BELOW E5.00. 
Send S.A.E. for lists of additional ex -stock items. Wholesale price lists 
available to bona -fide companies. ALL EXPORT ORDERS ADD COST 
OF SEA /AIRMAIL. 

MARCO TRADING 
Dept. C9, The Old School, Edstaston, NR. WEM, Salop. 

Tel: WH IXALL (Salop) 4645 (STD 094872) (Props. Minicost Trading Ltd.) 

ENGINEERS 

YOURSELF FOR A 

BETTER JOB WITH MORE PAY! 
Do you warn promotion, a better lob, higher This helpful guide to sums, should be read 
pay? "New Opportunities" shows you how to by every ambitious 
get them through our lowest home study Said for this hel 76 page FREE book 
course. Than are no books to buy and you now. No obligation and nobody will call on 
=pay-as-you-learn. you. It could be the best thing you ever did. 

IS NM CUT OUT THIS COUPON no 
P°SS). / CHOOSE A BRAND NEW FUTURE HERE! 

N oil, 

' Bwld Aa You. Electronic CITY & ca lIDS 
Learn Engineering Insinuations and 

PRACTICAL 
Wiring 

RADIO AND 
Computer CITY & GUILDS 

Ehn.'tramcs 

I 
ELECTRONICS Electrical 
(nail kit) Computer Technicians 

Electrical Programming CITY &GUILDS 
Engineering J Gen l Radio Telecommunications J I Electrical and TV Ridia Amateu n' ' 
Installations; Engineering Exam ecc I.I. 

I 
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Radio Servicing. s Electrical G.0 E 5 
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ship 

d Repairer 

Electrical Transistor Coaching for many I Mathematics r. Technology __ 
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ENGINEERS 

YOURSELF FOR A 

BETTER JOB WITH MORE PAY! 
Do you want promotion, a better job, higher 'Ili, helpful Aide to success should be read 
pay? "New Opportunities" shows you how to by every ambitious engineer. 
get them through our low-oast home study ,Send for this helpful 76 page FREE book 
course. There are no books to buy and you now. No obligation and nobody will tall on 
um pas -as- vou -Icam. vim. It could be the best thing you ever did. 

CUT OUT THIS COUPON MINIMS Mill 
CHOOSE A BRAND NEW FUTURE HERE! 

L 
ELECTRICAL 
ENGINEERING 

ICity &Guilds 
Wiring & 
Install. 

C &G Elec. II Tech -Prim. r., 
Gen. Elec. Eng. 

AERONAUTICAL 

Tork' or state sunroof of interest. Post to the address below. ' In, Motorind.;=: Radio Scrv., Gen. Diesel Carpentry& M.A.A.it.M.I. Maine& Eng. Join. Men. Dip. r; Rep. E Painting Dec.¡ ' 'Gen. Auto Eng. Prot. Radio& DRAUGHTS- C.E.1.(Pan I) LD Auto Diesel Elec. (with 
Mainz. _ self -build kit')[ MANSHIP Works Man. [ - 

r Motor Mech. Radio Ams. Inst. of Eng. etc. etc. 
Service Station Exam [' D'mcn& 

Man. î 
Garage Electronic Eng. E Desrgners ' 

D'manship 
REFRIGERATOR Architectural 

TELECOMMS. SERVICING O turahip I ENGINEERING C &G Air Reg. Board Teiecomnu. ' CONSTRUCTION 
Certificates ' MECHANICAL H BUILDING 

Gen. Aero Eng- ENGINEERING Inst. of Build t AUTO RADIO N 
Soc. of Eng. L Ckrk of Works Coarhiagfor General Mech. Diploma 'ENGINEERING ELECTRONICS Eng. Gen. Budding "' on C&GAmo Gen Radm& WeldmB p Hear,VCnr& mamr s. 

EnB. Pract. C TV Eng r Mairar I..ne. An Cnn. 

To ALDERMASTON COLLEGE, Dept THE 04 READING RG7 4PF 

G.C.E. - BB '0' 
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10,000 Group 

Passes! 

TRE 04 
NAME (Block Capitals Please) ' ADDRESS 

POSTCODE 
Other sublects Age 

Accredited by C.A. C. C. Member of A.B.C.C. 

' 
1 

! 

1 

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

ELECTRON I C 
MODEL RADIO CONTROL 

Detailing both Theory and Practice, this book, 
by leading authority Paul Newell, has become 
the standard reference work. A brief historical 
survey leads up to a detailed description of 
proportional systems, with over 100 illustrations, 
including theoretical circuits and p.c. layouts for 
an advanced digital system. 
134 pages. Price [2.25 

ON SALE NOW 
at all leading shops 

or direct from:- 

RADIO MODELLER 
BOOKS DIVISION, 
64 Wellington Road, 

Hampton Hill, Middx. 
1 

U.K. Packing 
& Postage 32p 

theory and 
practice of 

RODEI, 
RNDIO 
CONTROL 
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espial!. 
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NEW STYLE 
SELF -BINDER 

for "Radio & Electronics 
Constructor 

The aCCORDEXra Patent Self- Binding 
Case will keep your issues in mint 
condition. Copies can be inserted or 
removed with the greatest of ease. Rich 
maroon finish, gold lettering on spine. 
Specially constructed Binding Cords are made 
from Super Linen of great strength, very hard 
twisted and twice doubled. They are attached 

to strong RUSTLESS Springs 
under tension, and the method 
adopted ensures PERMANENT 
RESILIENCE of the Cords. Any 
slack that may develop is 
immediately compensated for 
and the Cords will always 
remain taut and strong. It is 
impossible to overstretch the 
springs, as a safety check 
device is fitted to each. 

PRICE £1.00 P. Et 

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

P. 20p 

Data Publications Ltd, 
57 Maida Vale London W9 ISN 

RADIO & ELECTRONICS CONSTRUCTOR 
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SMALL ADVERTISEMENTS 
(Continued from page 571) 

FOR SALE: Teak finish wooden amplifier sleeves. Internal 
31 x 10f x 7 ins. £1.75 plus 50p P. & P. 29 Laburnham 
Grove, Winchmore Hill, London N21. Telephone: 
01 -360 4499. 

SERVICE SHEETS for Radio & TV etc. 40p each plus s.a.e. 
Bell's Television Services, 190 Kings Road, Harrogate, 
Yorkshire, Telephone: 0423- 55885. 

VlORLD 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. 

FOR SALE: Eddystone E.C.10 short wave receiver in good 
condition, £30. Avo 8 multimeter, condition as new, £30. 
Box. No. G254. 

STEREO JACK PLUGS (standard) desoldered from new 
equipment, 50p for 5 (including P. & P.). Price for larger 
quantities on request. 5 Powderham Road, Exeter, 
Devon, EX2 9BS. 

JOIN THE INTERNATIONAL S.W. LEAGUE. Free 
services to members including Q.S.L. Bureau, Amateur 
and Broadcast Translation, Technical and Identification 
Dept. - both Broadcast and Fixed Stations, DX Certifi- 
cates, contests and activities for the SWL and transmitting 
members. Monthly magazine, Monitor, containing articles 
of general interest to Broadcast and Amateur SWLs, 
Transmitter Section and League affairs, etc. League 
supplies such as badges, headed notepaper and envelopes, 
QSL cards, etc., are available at reasonable cost. Send for 
League particulars. Membership including monthly 
magazines, etc., £3.75 per annum. (U.K. and British 
Commonwealth), overseas $ 10.00 or £4.00. Secretary 
ISWL, 1 Grove Road, Lydney, Glos., GL15 SJE. 

WHEREVER YOU LIVE Partridge have the key, to the 
DX! World Record patented VFA aerial system guaran- 
tees a solution to your short wave reception problem. 
Stamp for brochure. Partridge Electronics Ltd., Broad - 
stairs, Kent. 

FOR SALE: Bound Volumes "Radio Constructor ", 1956 to 
1960 inclusive. £1 each including postage. Box No. G255. 

CONSTRUCT Highest performance metal detector for 
approximately £1. Equal to £50 models. Simple illustrated 
plans. Send £1. C. H. Lucas, 241 Upminster Road South, 
Rainham, Essex. 

FOR SALE: 1973 -74 edition Radio & Television Servicing by 
McDonald & Co., £5.50 post paid. Bell's Television 
Services, 190 Kings Road, Harrogate, Yorkshire. 

FOR SALE: Minuteman 6 calculator £10.00. Sinclair 
Cambridge £15.50. Sinclair Executive £20.00. Mains auto 
transformer 8A, £5.00, 16A, £8.00. FM transmitter kit 
£4.50. Avo 47A £15.00. Low band Pye Rangers £10.00. 
Philips N2204 cassette recorder £22.00. Portable 8 -track 
with 2 band radio £15.50. Overhauled Avo 8 with calibra- 
tion certificate £28.50. 110V a.c. 7A stereo amplifier 
£8.50. C -size rechargeable ni -cad cells £1.50; U7 size 
£1.25. Box No. G.257. 

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. 

(Continued on page 574) 
APRIL 1975 

BENTLEY ACOUSTIC CORPORATION LTD. 
All prices inclusive of V.A.T. 

The Old Police Station, Gloucester Road, LITTLEHAMPTON Sussex. PHONE 6743 

OB2 .40 
3V4 .70 
5R4GY .60 
SU4G .40 
SY3GT .45 
5Z4G .45 
6/30L2 .60 
6AH6 .60 
6AQ5 .45 
6AT6 .45 
6AU6 .30 
6AV6 .45 
6BA6 .35 
68E6 .35 
6E1146 60 
6816 .55 
6BQ7A .55 
6BR7 1.00 
6BR8 1.50 
6BW6 .80 
6BW7 .70 
6BZ6 .49 
6C4 .40 
6C6 .40 
6C9 1.00 
6CL6 .65 
6CU5 .75 
6E5 1.00 
6F1 .75 
6F6G .50 
6F18 .55 
6F23 .70 
6F28 .67 
6N6GT .25 
6J5GT .45 
636 .30 
6K7G .30 
6KBG .45 
6L6GC .58 
6Q7G .50 
6Q7GT .50 
6SG7 .44 
6S11 .55 
6V6G .17 
6V6GT .45 
6X4 .40 
6XSGT .45 
7B6 .75 
7Y4 .75 
9137 .65 
10F1 .75 
10E18 .55 

I0P13 .75 
I0P14 2.00 
12A6 1.00 
12AC6 .70 
I2AD6 .65 
12AE6 .65 
12AT6 .40 
12AU6 .45 
12AV6 .50 
12BA6 .45 
12BE6 .50 
12BH7 .50 
12K5 1.00 
14S7 .80 
19AQ5 .50 
30C15 .70 
30C17 .80 
30F5 .75 
30FL1 .67 
30FL2 .67 
30FL14 .70 
30E15 .70 
30L17 .65 
30P12 .65 
30P19 .75 
33PL1 .85 
30PL13 .95 
300E14 

1.10 
35L6GT.75 
35W4 .50 
35Z4GT.70 
5085 .85 
5005 .60 
50L6GT.63 
85A2 .60 
5763 1.50 
ATP4 .50 
AZ31 .60 
DAF9I .30 
DAF96 .50 
DF91 .30 
DF96 .50 
DK91 .45 
DK92 .70 
DK96 .60 
DI-92 .40 
DL96 .55 
DY87/6 .35 
DY802 .35 
E88CC .75 
E180F 1.00 

EA50 27 
EABC80 

.38 
EAF42 .75 
EAF801 75 
EB9I .20 
EBC4I .75 
EBC81 .35 
EBF80 .39 
EBF83 .43 
EBF89 .32 
EC92 .45 
ECC331.50 
ECC35 .95 
ECC401.00 
ECC81 .34 
ECC82 .33 
ECC87 .33 
ECC84 .35 
ECC85 .40 
ECC88 .44 
ECC807 

1.20 
ECF80 .05 
ECF82 .45 
ECF86 .75 
ECF804 

2.25 
ECH351.25 
ECH42 .70 
ECH81 .33 
ECH83 .44 
ECH84 .44 
ECL80 .40 
ECL82 .l4 
ECL83 .70 
ECL86 .40 
EF22 1.50 
EF40 .75 
EF41 .70 
EF80 .25 
EF83 1.00 
EF85 .30 
EF86 .45 
EF89 .30 
EF91 .37 
EF92 .50 
EF98 .80 
EFI83 .30 
EF184 .35 
EH90 .45 
EL32 .50 

EL34 1.00 
ELt! .50 
EL84 .31 
EL506 .90 
EM80 .45 
EM81 .65 
EM83 .55 
EM84 .40 
EMU .70 
EY51 .00 
EY8l .54 
EY87/6 .33 
EY88 .40 
EZ40 .50 
EZ41 .55 
EZ80 .28 
EZ81 .29 
GY501 .70 
GZ32 .50 
GZ34 .60 
HVR2A 

1.00 
KTW6I 

1.50 
KTW62 

1.30 
KTW63 

1.00 
KT66 2.50 
PABC80 

.38 
PC86 .60 
PC88 .60 
PC97 .35 
PC900 AO 
PCC84 .30 
PCC85 .44 
PCC88 .60 
PCC89 .45 
PCC189.48 
PCF80 .40 
PCF82 .40 
PCF84 .59 
PCF86 .48 
PCF200 

1.00 
PCF201 

1.00 
PCF801.50 
PCF802.50 
PCF805.70 
PCF806.50 

PCL82 .38 
PCL83 .45 
PCL84 .40 
PCL80S.55 
PCL86 .47 
PEN45 .80 
PEN46 .30 
PL36 .60 
PL8I .45 
PL82 .37 
PL83 .40 
PL84 .40 
PL504 .70 
PL508 .90 
PL509 1.45 
PY33/2 .45 
PY81 .35 
PY82 .30 
PY83 .38 
PY88 .40 
PY500 .95 
PY800 .40 
PY801 .40 
QQpVO 

! R11.75 

4 .60 
1.125 .60 
U26 .66 
UI91 .50 
U801 85 
UABC80 

.40 
UAF42 .60 
UBCA1 .60 
UBC81 .45 
UBF80 .40 
UBF89 .40 
UC92 .43 
UCC84 .75 
UCC85 .45 
UCF80 .70 
UCH42 .75 
UCH81 .40 
UCL82 .38 
UCL83 .55 
UF4I .70 
UF80 .35 
UF85 .44 
UF89 .40 
UL41 .60 
1.1184 .42 

UM80 .44 
UY4I .45 
UY85 .35 
X41 1.00 
X66 1.25 
Z759 5.00 
AC165 .28 
ADI40 .40 
AD149 .55 
A0161 .50 
AD162 .50 
AFI14 .28 
AF115 .17 
AF121 .33 
AFI26 .20 
BC107 .14 
BCIOB .14 
BC109 .14 
BCI13 .28 
BCI18 .25 
BCZ11 .42 
BF158 .20 
BF159 .28 
13E163 .22 
BF180 .33 
BY100 .20 
BY126 .17 
BY127 

.10 
0A95 .10 
0C23 .42 
0C24 .42 
0C25 .42 
0C44 .11 
0C45 .12 
0C46 .17 
0070 .14 
OC71 .12 
OC72 .12 
OC74 .25 
OC75 .12 
OC78 .17 
OC78D .17 
0081 .12 
OCBI D .12 
0082 .12 
00820 .12 
0083 .22 
0084 .26 
0C202 A7 
OC205 .47 

All goods are unused and boxed, and subject to the standard 90 -day 
guarantee. Terms of business: Cash or cheque with order bnly. Despatch 
charges: -Orders below £10, add 25p extra per order Orders over £10 post 
free. Same day despatch. Terms of business available on request. Any parcel 
insured against damage in transit for only 3p extra per parcel. Please enclose 
S.A.E. with any enquiries. Many other types in stock. 

REVOR OPTICAL & 
TECHNICAL 

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

Tel. 01 -836 453E 

£6.00 
POST 
FREE dia. lens 

FLEXIBLE 
MAGNIFIER 

WITH CAST IRON BASE, 

PRECISION GROUND AND 

POLISHED LENS, CHROME PLATED 

FRAME AND FLEXIBLE TUBE. 

IDEAL FOR HOBBIES, AND 

DETAILED WORK WHICH REQUIRES 

BOTH HANDS FREE. 

S.A.E. FOR CATALOGUE 

(Subject to price ruling at the time of Issue) 
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PLAIN- BACKED 
NEW STYLE 

SELF -BINDERS 
for your other magazines 

(max. format 72" x 9 ") 

The "CORDEX" Patent Self- Binding 
Case will keep your copies in mint 
condition. Issues can be inserted or 
removed with the greatest of ease. 
Specially constructed Binding cords are 
made from Super Linen of great strength, 
very hard twisted and twice doubled. 
They are attached to strong RUSTLESS 
Springs under tension, and the method 
adopted ensures PERMANENT RESILI- 
ENCE of the Cords. Any slack that may 
develop is immediately compensated for, 
and the Cords will always remain taut 
and strong. It is impossible to over- 
stretch the springs, as a safety check 
device is fitted to each. 

COLOURS: MAROON OR GREEN 
(If choice not stated, colour available will be sent) 

PRICE 95p P. Fr P. 20p 

Available only from: - 
Data Publications Ltd, 

57 Maida Vale London W9 1SN 

574 

SMALL ADVERTISEMENTS 
(Continued from page 573) 

FOR SALE: Super Servisol switch cleaner 70p, 5 tins £2.50. 
100 feet insulated copper aerial wire 75p. 9 -digit calculator 
£13.50. 4 ¡" watchmaker's pliers £1.00. H.P. electric 
motor £5.50. 2" watchmaker's screwdrivers 5p. Second 
book hi -fi loudspeaker enclosures 60p. Second book 
transistor equivalents 95p. Sound and loudspeaker 
manual 50p. BIB34 cassette case £1.50. Hi -Fi test cassettes 
and cartridges £1.90. Box No. G259. 

LARGE PRINTED CIRCUIT BOARDS. New. 500+ com- 
ponents, £1.00 post free. Smaller boards, 25p each; 5 for 
£1.00. Broken boards £1.00 lots. Callers by appointment. 
Parker, 42 Mote Road, Maidstone, Kent. Telephone: 
50350. 

FOR SALE: 10 pre- recorded cartridges and cassettes £9.00. 
£1.00 for sample. 100 records £7.50. 25p for sample. Box 
No. G260. 

RADIO & ELECTRONICS CONSTRUCTOR. Due to loss 
in warehouse fire, we require copies of the June and July 
1973 issues. Cover price paid, remittance by return. Send 
to Data Publications Ltd., 57 Maida Vale, London W9 
1 SN. 

FOR SALE: Goodmans speakers, 6 watt 8 ohm, complete 
with 100V line transformer. £3.50 including P. & P. 
Mahogany finish wall cabinet £2 extra. From: West 
Country Vending Service Ltd., 5/6 Grove Street, Bath, 
Avon. 

FOR SALE: Four Bound Volumes of "Radio Constructor" 
August 1957 to July 1961. Offers? Not mint but good 
condition. Box No. G261. 

TRIACS: 6 amp /400V 74p (3 for £2.10). 4 amp /400V 60p. 
DIAC 19p. NE555V timer 58p. LED's 0.2" dia., red, 20p; 
amber, yellow, green, 25p. P. & P. 10p. Add V.A.T. 
T.K. Electronics, 106 Studley Grange Road, London 
W7 2LX. 

LONG DELIVERY or discontinued I.C.'s - 2527V, 55 off 
£160; 2533V, 10 off £75; MM5051, 20 off £65. Enquiries 
to Box No. G262. 

8 VOLUMES Newnes Radio & Television Servicing from 
Volume 1 to 1959/60 edition. £16.00, post paid. Bell's 
Television Services, 190 Kings Road, Harrogate, York- 
shire. Telephone : 0423- 55885. 

FERRIC CHLORIDE, VEROBOARD, sirens, relays, 
electronic components, all cheap. List No. 9 6p. Grimsby 
Electronics, Lambert Road, Grimsby, Lincs. (Callers 
Saturdays only). 

TREMENDOUS VALUE. Pack of over 500 components. 
Resistors, Capacitors, transistors, diodes, etc. Plus circuit 
boards crammed with components. Send only £1.50 to: 
Capital Components, BCM 3276, London WC15 6XX. 

FOR SALE: General purpose silicon and germ. diodes, 1p. 
10 for 8p. OC71 transistors 5p. C60 cassettes 30p, C120 
50p. Post 10p. Daniel Collier, Sturtsbury Farm, Middle 
Street, Bumbles Green, Nazeing, Essex. 

(Continued on page 575) 
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SMALL ADVERTISEMENTS 
(Continued from page 574) 

ELECTRONIC PIANO (five octave) with synthesised piano 
honky tonk plucked string bass with harpsichord 

effects. Complete with carrying case and service informa- 
tion. Perfect working order and condition. £100 o.n.o. 
Send s.a.e. for full details. Francis Morton, 65 Malmsey 
House, Vauxhall Street, London SE1 1 5LU. 

FREQUENCY LIST TRANSFERS. We have a limited 
supply of sheets of Dial Frequency Transfers in black. 
Short Wave frequencies 1.8Mc /s to 32Mc /s and 144Mc /s 
and 146Mc /s. Includes amateur band marker frequencies 
at 100kc /s points and other short wave frequencies from 
2 to 32Mc /s at every 500kc /s points. Each frequency is 
repeated. Two sheets for 5p., five sheets for 10p., postage 
4p. Data Publications Ltd., 57 Maida Vale, London 
W9 I SN. 

1972 World Radio TV Handbook, only 75p post paid. Bell's 
Television Services, 190 Kings Road, Harrogate, York- 
shire. 

PERSONAL 

JANE SCOTT FOR GENUINE FRIENDS. Introductions 
to opposite sex with sincerity and thoughtfulness. Details 
free. Stamp to: Jane Scott, 3 /Con North St. Quadrant, 
Brighton, Sussex, BNl 3GJ. 

SPONSORS required for exciting scientific project. Norwich 
Astronomical Society are building a 30" telescope to be 
housed in a 20' dome of novel design. All labour being 
given by volunteers. Already supported by Industry and 
Commerce in Norfolk. Recreational. Educational. You 
can be involved. Write to: NAS Secretary. The Manse, 
Back Lane, Wymondham, Norfolk. 

IF YOU HAVE ENJOYED A HOLIDAY on the Norfolk 
Broads, why not help to preserve these beautiful water- 
ways. Join the Broads Society and play your part in deter- 
mining Broadlands future. Further details from: - The 
Hon. Membership Secretary, The Broads Society, 
"Icknield ", Hilly Plantation, Thorpe St. Andrew, Nor- 
wich, NOR 85S. 

ARE YOU ADVENTUROUS? If so, you can make exciting 
new friends. Write: S.I.M. Computer Dating, (REC /3), 
109 Queens Road, Reading, Berks. 

LONDON COMPANY REQUIRES Partner to establish an 
independent local branch of expanding business in one of a 
number of selected areas throughout the British Isles. 
Box No. G258. 

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. 

HOLIDAY ACCOMMODATION. Burwood Lodge Hotel, 
Dawlish Road, Teignmouth, South Devon. Especially 
suitable for parents with young children. Facing south, on 
the cliffs, direct access by private path to the sea. Mothers' 
kitchen, automatic washing machines, baby listening 
service. Licensed lounge. Ample free parking. 

YOUNG MAN DISABLED needs work at home. Electronic/ 
wire assembly. Would collect and deliver. Mr. B. Grimes, 
Llainwen, Glanrhyd, Cardigan, Wales, SA43 3PE. 

APRIL 1975 

ESSENTIAL 
BOOKS: 

POWER SUPPLIES FOR ELECTRONIC EQUIPMENT. J. R. Nowicki. Publish- 
ed recently in 2 vols. A full treatment of all power supplies is given. Includes rectifi- 
cation, inverters, transverters, silicon diodes and other electronic devices. With lull 
circuit diagrams and component values. Originally published at £4.50 per volume. 
Bargain price £4 for the 2 volumes incl. postage. 

THE MOBILE RADIOTELEPHONE EQUIPMENT HANDBOOK. Gives cir- 
cuits. data and illustrations plus some valuable modification details for COMMER- 
CIAL RADIOTELEPHONE equipment. Price of this edition including postage £6.25, 
HOW TO MAKE WALKIE- TALKIES FOR LICENSED OPERATION. 40p, p.p. 
15p. 

HOW TO MAKE 2M & 4M CONVERTORS FOR AMATEUR USE. Fully com- 
prehensive. Contains circuits layouts. component fists, diagrams and full instruc- 
tional notes. Price 60p. p.p. 15p. 
THE GOVERNMENT SURPLUS WIRELESS EQUIPMENT HANDBOOK. 
Gives circuits, data and illustrations plus valuable information for British /USA re- 
ceivers, transmitters, trans /receivers. £4 including postage. 
DIRECTORY OF GOVERNMENT SURPLUS WIRELESS EQUIPMENT 
DEALER SI Gives details of surplus wireless equipment stores and dealers including 
addresses plus equipment and spares that they are likely to have available. A valuable 
book only 50p. p.p. 15p. 

GETTING THE BEST FROM YOUR COLOUR TV. R. Maude. Essential advice for 
oolou TV engineers and owners. Could save you pounds. 50p. p.p. 15p. 

THE THEORY OF GUIDED ELECTROMAGNETIC WAVES. The most com- 
prehensive book yet written about waveguides, transmission lines, cavity resonators. 
Over 500 pages. Ideal for anyone interested in Radar and UHF. Published at 
£11.50. Special offer £4.50 p.p. 50p. 

INTERNATIONAL DICTIONARY OF SEMICONDUCTORS. A 2- volume elec- 
tronics dictionary published at £16 available at less than half price. In 7 languages it 
proves an invaluable addition to any collection of electronics reference books. Con- 
tained are 1373 pages packed with information. In leather styled finish. Only £6.50. 
p.p. 50p. 
THE RADIO CONTROL MANUAL. Contains numerous plans, photographs and 
instructions. A large format hardback book published at £1 25 Bargain price 60p. 
p.p. 20p. 
THE THEORY AND DESIGN OF MAGNETIC AMPLIFIERS. 487 pages. 
Published at £1.75. Bargain price 75p. p.p. 25p. 

WORKED EXAMPLES IN ALTERNATING CURRENT. A must for the student, 
technician and electrical engineer. Contains numerous examples and how they were 
arrived at Published at £1 .25. Bargain price 60p. p.p. 20p. 

THE BARGAIN BOOK GAZETTE. Contains thousands of interesting new and out 
of pant books at bargain prices. Subjects include all types of hobbies, collecting. 
1001 interests. Published regularly and sent free on request. 

Dept. R. C. GERALD MYERS (Publisher & Bookseller), 138 Cardigan Rd., 

Headingly, Leeds 6, Yorks. (Callers Welcome). 

BARGAIN COMPONENT PARCELS contain some very useful 
bits and pieces. Save yourself Ls on these well selected parcels 
2 kilos nett weight E1.80. 

BRAND NEW WIRE -WOUND RESISTORS 1 -7 watts, good 
selection, 100 for E1.55. 

ASSORTED CAPACITORS, Silver Mica, Tubular and Disc 
Ceramics, Polystyrene. Tremendously good selection 300 for 11.55. 

SPECIAL OFFER - Metallised Polyester Capacitors by Brie, Mullard, 
etc. Values include -01/160V, .01/250V, .015/160V, .022/160V 
033/160V, .047/160V, 0613/160V, .1/160 -250V, .22/160V, etc. This is 

a bargain not to be missed, 100 for £1.95. 

Please note all prices include Postage and V.A.T. 

MAIL ORDER ONLY 
XEROZA RADIO 

1, EAST STREET, 
BISHOPS TAWTON, 

DEVON 

MORSE MADE EASY!!! 
FACT NOT FICTION. If you start RIGHT you will be reading amateur and 
commercial Morse within a month. (Normal progress to be expected.) Using 
scientifically prepared 3-speed records you automatically learn to recognise 
the code RHYTHM without translating. You can't help it, it' as easy as 

teaming stuns. 18- W.P.M. IN 4 WEEKS GUARANTEED. Complete course, 
3 Records and Books, E4.95 incl. P.P.I. etc. (Overseas E1.50 extra). Or 
detall. only, 4p stamp. Or phone S. Bennett, G3HSC, 01.660 2696. 

Box 38, 45 GREEN LANE, PURLEY. SURREY. 
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SMALL ADVERTISEMENTS 
Use this form for your small advertisement 

To: The Advertisement Manager, Data Publications Ltd., 57 Maida Vale, London W9 1SN 
Please insert the following advertisement in the issue of RADIO & ELECTRONICS CONSTRUCTOR 

15 words at 5p 
= 75p. 

ALL WORDING 
IN 

BLOCK LETTERS 
PLEASE 

I enclose remittance of being payment at 5p a word. MINIMUM 75p. 
Box Number, if required, 10p extra. 

NAME 
ADDRESS 

Copy to be received four weeks prior to publication. Published on the 1st of every month. 

DATA BOOK SERIES 
DB5 TV FAULT FINDING 

132 pages. Price 90p, P. & P. 10p. 
DB6 RADIO AMATEUR OPERATOR'S HANDBOOK 

88 pages. Price 70p, P. & P. 8p. 
DB16 RADIO CONTROL FOR MODELS 

192 pages. Price 75p, P. & P. 15n. 

DB17 UNDERSTANDING TELEVISION 
512 pages. Price £2.10, P. & P. 30p. 

DB18 AUDIO AMPLIFIERS 
128 pages. Price 53p, P. & P. 10p. 

DB19 SIMPLE SHORT WAVE RECEIVERS 
140 pages. Price 80p, P. & P. 10p. 

I enclose Postal Order /Cheque for in payment for 

NAME 

ADDRESS 

(BLOCK LETTERS PLEASE) 

Postal Orders should be crossed and made payable to Data Publications Ltd. 
Overseas customers please pay by International Money Order. 
All publications are obtainable through your local bookseller. 

Data Publications Ltd., 57 Maida Vale, London W9 1SN 

PLEASE MENTION THIS MAGAZINE WHEN WRITMG;, TO ADVERTISERS 
576 RADIO & ELECTRONICS CONSTRUCTOR 
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8.25 
11.75 
14.95 
6.95 

10.50 

TAPE HEADS 
Marriot XRSP /17 }Track High L2.50 
Marriot XRSPI18} Track Med. L3.50 
Marriot XRSP /369 Track Med. 45.00 
Marriot XRSP /63j Track Hlgh L1.75 
Marriot Erase Heads for XRSP 

17118136 (XES11) 75p 
Marriot BXIZE 343 4 track erase 75p 
R/RPI Record -Play j Track 45p 
H /RP Single Track Rcc /Play 35p 
Bogen Type UL290 Erase 41.50 
Miniature Stereo Cassette 

Rec /Play 42.25 
p.p. 15p 

HeivRÿs Radio 
You can build the Texan and Stereo FM Tuner 
TEXAN 20 20 WATT IC STEREO AMPLIFIER 

Features glus Fibre PC Board. Gardners low field transformer. 6 -IC's. IO. transistors plus 
diodes. e e Design by Texas instruments engineers for Henry's and I N. 1972. Suppled 
with full [ 

ed 
chassis work, detailed construction handbook and all n s. necessary pan Full input and 

contre! facilities. Stabilised supply Overaiae 152 23. 61' mains operated. Free teak sleeve with 

£31.00 (carriage 50p) °rad, °, 

HENELEC STEREO FM TUNER 
tong. lead an tong meter indicators. stabilised power supply -mans operated. 

High performance and sensitnity with unique station indication IC stereo decoder. 
Overall size in teak sleeve 8- 23- . 63' Complete kit with teak sleeve. 

£21.00 (Carriage 50p) 1V;Te1 74:.x; 

JOIN THE LARGE BAND OF HAPPY CONSTRUCTORS! 

EMI SPEAKERS NEW SPECIAL PURCHASE 

AM.-FM TUNER MODULES 
Mullard type LP 1179 and LP 1171 
These two modules together form a high quality AM 
FM tuner covering the long. medium and VHF broad 

st bands. Requires only 16 resistors and capacitor 
and a switch to complete. 
Supplied with circuits 
and spec. data. 
LP1179 
FM Coverage 87.108MHz 

Bandwidth 300 kHz 
Selectivity 35 dB 
Signal to noise at limiting 
threshold 40 dB 
Audio Dupas[ 75mV 

LP1171 
AM Bandwidth 6-5kHz 

Sensitivity 

negative 
Bulh -In 

earth 
A 

LP 
Supply 

and 1179 d P LP 1171£4nach or 47.50 
suitable Ferrite aerial 75p 

pair. 

AMPLIFIERS WITH CONTROLS 

E1210 
SAC14 

S AC30 
CAO3B 
CA068 

12 volt 21 24 watts 8 ohms 
Mains 7 17 watts 8 ohms 
Mains 15 15 watts 8 ohms 

9 volt 11 . 14 watts 8 ohms 
12 volt 3 13 watts 8 ohms 

AM /FM MODULES 
Mullard LP 1186 FM tuner (front end) with data 

10.7 MHZ 0/P 
LP 1157 AM /Module 
LP 1171 AM /FM Module 
Mullard LP 1185 10.7 MHZ IF unit with data 
Gorier Permability FM tuner (front end) 

10.7 MHZ O/P 

MULLARD MODULES 
LP 1157 AM:Type 
LP 1185 10.7 I.F. Unit 
LP 1186 10.7 F.M Tuner 
Gorier Perm. F M Tuner 

42. 
L4. 
44.8 
£4. 

FM ANDAM TUNERS AND DECODERS 
FM5231 (tu 2) 6 volt FM tuner 7.95 
FM5231 (tu 3) 12 volt version 7.95 
SD4912 Decoder for as 3 7.95 
SP621 61 stereo FM tuner 14. 
Sinclair FM tuner 11.9 
Sinclair decoder for above 795 
A1007 9e MW -AM tuner 
A1018 cued FM tuner 13.95 
Al 005M (S) decoder for above 7.5. 

SPECIAL 
PURCHASE 

13 in x 8 in chassis 
speaker 
(Carr. /packing 30p each 
or 50p pr.) 
4150 TC 10 watts 8 ohms twin cone 42.20 
150A Built-in tweeter 8 ohms 43.85 
EW 15 watt 8 ohm with tweeter £5.25 
350 20 watt 8,15 ohm with tweeter 

17.80 each 
Polished wood cabinet L4.80 carr., etc. 

35p each or 50p pair. 

UHF TV TUNERS 
625 line receiver UHF transistorised 
tuners UK operation. Brand new. (Post/ 
packing 25p each). 
TYPE A variable tuning. Slow morion 
drive L3.00 
TYPE B 4- button push -button 

(adjustable) 44.00 
TYPE C variable tuning £250 

PA- DISCOTHEQUE 
LIGHTING EQUIPMENT 

Without doubt U. K's best range of 
modular and omplete equipment. 
Lighting, mixing, microphones. a - 

p k s pl'f I s s 

FREE . stock lists (Ref. No. 18) on 
request. CALL IN AND SEE FOR 
YOURSELF at HENRY'S DISCO 
CENTRE. 309 EDGWARE ROAD. 
TEL. 6963. 

EP27 Low Cost Seven Segment Led. 
Digit Height inch £1.35 pp 15p 

L450 Rechargeable Battery 
2v 400mÁ / HR SOp pp- 15p. 

PREAMPLIFIERS 
Sinclair Stereo 60 Preamplifier 
E1300 Cart Taor /Mit Inputs 9 volt 
E1310 Stereo 3 -30mV mag. cart. 9 volt 

FF3 Stereo 3mV tape head 9 volt 
3402 Stereo 5 -200.V Mag. cart. mains 
EQ25 Mono 3 -250 mV Tape Cart Flay 9 

6.75 
2.85 
4.75 
4.95 
5.95 

olt 1.95 

POWER SUPPLIES MAINS INPUT 
(chu tied) 
470C 6/79/9V 300 MA with ad'rs 
P500 9 volt 500 MA 
HC244R 3/6/71/9v. 400 MA stabilised 
P11 24v, y amp 3.30 
P1s z8V. 4 amp. 
P1080 12 V 1A 4.70 
P1081 45V 0.9A 
P12 44-12V 0.4-1 amp 
SE101A 3/6,9/12V, 1 amp stabilised 
P1076 3/44 6/74/9,12V 4 amp 
SE800A 1 -15 VOLT 0-¡A stabilised 

2.25 
3.20 
5.50 
3.30 
3.30 
4.70 
7.80 
7.15 

12.75 
4.20 

17.50 

Philips 12V Fluorescent 
Inyertor 
for ew fluorescent tube. Supplied with ,mir 
and tube 4350 p.p. 30p. 

STC & ITT Miniature Relays 
150R 

6i 
2 o -' o, 

12v 1BOR 2pcó BRAND 
85R lac 2 p. Co' NEW 12508 12/55v 2 p -c. o. 

60 12000 18/28v 2 pc o. 
180014v 4 .c.o. 
25000 18 

e 
, 24v 2 .c.o 

40000 24, 2 p.c.o. 

10.7 MHZ Miniature Ceramic 
IF FILTER 40p per pair p. p. 15p 

SL414 
Plessey 5w Power Amp IC L1.65 p.p. 15p 

40KHZ Ultra Sonic 
Trat ducers 
05.90 p 25p 
AA 960 4010H2 AMP IC n.7S P.P. 15p 

LARGEST SELECTION OF ELECTRONIC 
COMPONENTS AND EQUIPMENT. 
LOW PRICES- MEAN LESS VAT. 

TEST EQUIPMENT 
MULTIMETERS 

iCarr/packing 35p £ p 
U4311 Laboratory 
meter £5200 
U4312 20k0 /V with 

CaSe £10.75 
U4315 20k0 /V with 
case £10.00 
U4317 20k0,V with 

L17.00 
U432120kO1V with case L9.85 
U4313 20k0N with steel case L13.80 
U4317 2002V with case L17.00 
U4341 33k0 /V plus transistor steel 
CaSe [11.00 
U4323 20k0 /V plus 1 kHz OSC 
with case 8.00 
ITI 2 20k0 /V slim type 5.95 
THL33D (L330X) 2k0/V Robust 7.50 
TPSSN 20k0 /V (Case C2) 10.75 
TP105 2k0/V 8.50 
TW205 20k0 /V 13.00 
TWSOK 50kO /V 14.50 
S10OTR 100kO /V plus transistor 
tester 12.50 

NEW REVOLUTIONARY 
SUPER TESTER 680R 
6800 Multi- tester 18.50 
1TE40 AC Multivoltmeter 19.75 
tTE15 Grid dip meter 440kHz- 

28mHz 1930 
1.7E65 28 Range valve voltmeter 22.50 
tTE20D RF Generator120kHz- 

500mHz 18.95 
1TE22D AF Generator 20Hz- 

200kHz 19.95 
HM350 in circuit transistor tester 19.50 
TT145 Co p Et 't test 14 75 

03,36 6/C osc 20Hz- 200kHz £19.75 
CD342 SWR Meter 4575 
SE350A De luxe signal tracer L12.95 
SE400 Mini -lab all in one tester (15.50 

C -15 Scope 500.000kHz (carr. C1) L43.00 
Radio activity counter 0-10r 

(carr C1) L9.97 
Mains unit for above (carr 50p) 43.75 

EXCLUSIVE 
5 WATT IC 

AMPLIFIERS 
Special purchase 5 watt output 8 -16 ohm 
load, 30 .volt m x DC operation, 
complete with data. Price 41.50 each or 
2 for L2.85. Printed Circuit Panels SOp. 

CALCULATORS 
8 DIGIT POCKET 
ELECTRONICS 
CALCULATORS 
SINCLAIR. 

Cambridge Built L11.00 
Cambridge K,0 L9.00 
Cambridge Memory 
Built £17.50 
Scientific Built L16.00 
Scientific Kit L13.50 

VAT 8`k EXTRA 
ON ALL ITEMS 

FREE: 
SEND NOW FOR OUR NEW FREE LIST No. 36 
FOR OUR COMPLETE RANGE OF OVER 10,000 
SEMI- CONDUCTOR DEVICES AT NEW LOW 
PRICES. 

TRANSISTORS AND INTEGRATED I.C.'s 
TTL. "7400 series" ICs from 16p each 
Cosmos "4000 series" ICs from 25p each 
Linear Op -Arms from 40p each 
Signotics Phase Lock ICs 
RCA Linear ICs 
TO3 Power Devices in PNP and NPN 
BC107 and "BC range" from 12p 
Range of "OC" types 
Plastic Power Devices. Rectifiers, Zener Diodes up to 10 watts 
Power Regulator ICs and many others. 

DIL SOCKETS 
8 Pin 14p 
14 Pin 15p 
16 Pin 17p 
24 Pin L1.15 
28 Pin L1.25 

NOMBREX TEST 
EQUIPMENT 
MODEL 35 STABILISED POWER SUPPLY 
A Short -circuit proof power supply delivery up to 30v at 1A. 
Built -.n colts and ammeters. 434.00 

MODEL 40 

WIDE RANGE AUDIO SIGNAL GENERATOR 
A high stability signal generator 

oing 
the low distortion Wien 

bridge principle. Covering 10Hz to 100kHz in four ranges. Adjust- 
able output from 1 m V to 1 V. Sine and Square wave output. 434.00 

MODEL 41 RF SIGNAL GENERATOR 
Covering 150kHz to 220MHz in eight ranges. Built -in AF mod. 
Output up to 50mV. Crustal calibration facilities. Large linear 
scale with slow -motion drive. 438.00 

MODEL 42 

WIDE RANGE RF SIGNAL GENERATOR 
Covering 150kHz to 300MHz in eight ranges. Highest range in 
harmonic Built -in AF mod. Output to 50mV. Circular avale. £24,50 

MODEL 43 RC BRIDGE 

Null indicating bridge for r and capacitors. Resistance 
range 100 to 1011 12% at Centre Scale. Capacity range 10pF 
to 105F *2% Centre Scale except 1pF to 10pF Range ±5% 
Power Factor Measurement 0-70 %. 42350 

MODEL 44 INDUCTANCE BRIDGE 

Measures 1pH to 100H in four ranges 5% accuracy. Q measure- 
ment from 0.1 -1,000 *10%. 434.00 

MODEL 45 DIRECT READING FREQUENCY METER 

10Hz to 100kHz in four ranges. Input from 10mV to Sv £36.00 
All models except Model 35 are internally powered from 
9v battery (extra). Carriage and packing all models 37p. 

NOW OPEN SUPERMARKET. 
Come and browse round the new 
components supermarket at 
404 Edgware Road. 
Bargains Galope. Goodie Bags. 
Components Etc. 

Prices ft descriptions correct at time of proof. Subject to change without notice 
Be, , VAT TO BE ADDED TO ALL ORDERS (EXPORT VAT FREE EftOE 

EXTRA DISCOUNTS 
semi .conductnn -Any one type or mixed SN74 Series 1C. 

la extra 10^,x: 2s -extra 15%. 100 -extra 20 

NENR5SRad-o 
/ectron,c entres 

404-406 Electronic Components& Equlpment01 4028381 
309 PA Disco Lighting High Power Sound 01 -723 6963 
303 Special offers and bargains store 
All mal / to 303 Edgware Road London W2 78W 

Ha Fa and 
Flect roches 
Centres Open 
9 a 6pn1 

Paces correct at time oypreparataon Subject to change without notate f Er0 E 
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