
PRACTICAL 
W RECESS 

hoof! r 

Hundy-mini 
POWER SUPPLY 

ATOMIC TIRE 
RecEiuei 

mor5e 
Tutor 

AUGUST 

1971 

40p 

ADD-ON UNIT 
FOR THE P111/ 
TELE- GAMES 

and 



T.T.L. 74'I.C's By TEXAS, NATIONAL, I.T.T., FAIRCHILD Etc 
7400 14p 
7401 14p 
7402 14p 
7403 14p 
7404 14p 
7405 14p 
7406 40p 
7407 40p 
7408 20p 
7409 20p 
7410 15p 
7411 20p 
7412 20p 

7413 
7414 
7416 
7417 
7420 
7422 
7423 
7425 
7426 
7427 
7428 
7430 

30p 
BOp 
30p 
30p 
15p 
20p 
25p 
25p 
25p 
25p 
40p 
15p 

7432 
7437 
7438 
7440 
7441 
7442 
7445 
7446 
7447 
7448 
7450 
7451 
7453 

15p 7454 15p 
25p 7460 15p 
25p 7470 30p 
15p 7472 25p 
65P 7473 30p 

OOP 
7474 30p 

85p 7475 30p 

75P 7476 30p 
70p 7483 85p 
15p 7485 100p 
159 7486 30p 
15p 17489 2569 

7490 35p 
7491 7Sp 
7492 45p 
7493 40p 
7495 60p 
7496 70p 
74100 95p 
74104 40p 
74105 40p 
74107 30p 
74109 509 
74118 909 
74120 90P 

74121 25p 
74122 40p 
74123 60p 
74125 50p 
74126 Sop 
74130 130p 
74131 1009 
74132 85p 
74135 100p 
74136 80p 
74137 100p 
74138 12Sp 

74139 100p 
74141 60p 
74142 270p 
74143 270p 
74144 270p 
74145 75p 
74147 230p 
74148 1609 
74150 120p 
74151 65p 
74153 65p 
74154 120p 
74155 70p 

74156 70p 
74157 70p 
74160 90p 
74161 90p 
74162 90p 
74163 90p 
74164 125p 
74165 125p 
74166 125p 
74167 325p 
74170 200p 
74173 150p 

74174 .100p 
74175 75p 
74176 100p 
74177 100p 
74178 140p 
74179 140p 
74180 100p 
74181 200p 
74182 75p 
74184 150p 
74185 150p 
74188 350p 

74189 350p 
74190 140p 
74191 140p 
74192 120p 
74193 120p 
74194 100p 
74195 75p 
74196 100p 
74197 100p 
74198 185p 
74199 185p 

SEMICONDUCTORS 
by MULLARD, TEXAS, MOTOROLA, SIEMENS, I.T.T., R.C.A. 

AA113 10p BA138 16p BC168B 14p BC548C 14p 
AA144 10p BA148 16p BC168C 15p BC549B 13p 
AAZ17 30p BA154 12p BC169C 15p BC549C 14p 
AC121 30p BA157 15p BC171 12p BC557 13p 
AC126 19p BA173 15p BC172C 12p BCY34 80p 
AC127 19p BA216 16p BC178A 16p BCY70 15p 
AC127/01 25p BA316 16p BC182 10p BCY71 20p 
AC128 18p BAX13 5p BC182L 12p BCY72 13P 
AC151 25p BAX16 5p BC183 10p BD121 tSP 
AC153K 40p BB105A 35p BC183L 12p BD123 1009 
AC176 20p BB110 45p BC184 10p BD124 t5p 
ACY17 35p BC107 10p BC184L 12p BD131 36p 
ACY21 30p BC108 10p BC186 24p BD132 39p 
AD149 60p 
AD161 40p 
AD162 40p 
AD161/2MP 

90p 
AF114 22p 

BC108C 15p 
BC109 10p 
BC109C 16p 
BC113 12p 
BC117 19p 
BC125 20p 

BC205 14p 
BC212 11p 
BC212L 12p 
BC213L 12p 
BC214 13p 
BC214L 14p 

BD133 45P 
B0135 40p 
BD136 40P 
BD137 40p 
BD139 38P 

AF115 22p BC126 15p BC258 13p BD140 4013 

AF116 229 BC146 12p BC294 35p BD181 80p 
AF117 22p BC147 10p BC303 S5p BD182 80P 

AF718 SOp BC146 10p BC317 15p BD207 70P 

AF125 25p BC148C 14p BC323 60p BD233 50p 
AF139 35p BC149 10p BC328 13p BD263 65p 
AF239 45p BC157 10p BC338 12p BDY10 100p 
ASY26 40p BC158 10p BC547 12p BDY62!01 90p 
BA114 9p BC159 10p BC547B 13p BF120 50p 
BA121 9p BC167A 12p BC548 12p 8E121 45p 

BZX81 BZY88 ERIE ELECTROLYTIC 
Zeners 12V 10p CARBON CAPACITORS 

1-3 
BV8 15p 
9V1 15p 

13V 10p 
15V 10p 
18V 10p 
20V 10p 

RESISTORS 

Type 7AD 

µF/V 
.47/25 
1/16 
1/25 

330/25 15p 
330/35 16p 
330/50 18p 
470/10 12p 

11V 13p 22V 10p £4 1000 1/50 , 470/25 16p 
13V 159 27V 10p 2-2/25 470/35 18p 

15V 159 30V 10p Type 10AD 2.2/35 470/50 22p 

22V 15p 
30V 15P 

39V 159 
43V 15p 
47V 1Sp 

33V 10p 
100 Mixed 
Zeners 850p 
BZY68 
Zeners 850p 

£6 1000 

Assorted 
Types 

3.3/25 
4-7/10 
47/10 
47/25 
4-7/50 
6.8/25 

680/25 25p 
1000/16 25p 
1000/35 30p 
2200/10 28p 
2200/16 35p 

2 
2200/63 Wp 

I.C's 
LM301AM 8Pin Dil 65p 
LM308N 8 DIL 130p 
LM309K TO3 190p 

51V 15p 
58V 15p 
68V 15P 

10/10 
10/i6 
10/25 
10/35 

2200/100 
120p 

3300/16 40p 
3300/25 42p 

72V 15p LM555 8P DIL 35p 10/50 3300/63 80p 

160V 15p LM556 14P DIL 100p 
LM710 14P DIL 50p 

22/6V3 
22/10 

4700/25 45p 
4700/40 50p 

BZYp 
400M. W. 
Zeners 
OV7 10p 

LM273 TO5 60p 
LM723 14P DIL 75p 
LM741 8P DIL 25p 
LM741 14P DIL 30p 
LM747 14P DIL Bop 

22/16 
22/25 
22/35 
22150 
33/6V3 

P 
p 
p 

P 

4700/63120D 

POLY'TER 
CAP'ITORS 
Mollard or 
Erie 

2V4 10p LM748 8P DIL 45p 33/16 
2V7 10p NE555 8P DIL 35p 33/25IF P µ001 5p 
3V0 10p ME556 14P DIL 100p 33/40 P 0022 5p 

3V3 10p 
3V6 10p 

TAA300 150p 
TAA350 190p 
TAA550 50p 

33/50 
47/10 
47/16 

7p 0033 5p 
6p 0047 5p 
6p -0068 5p 

3V9 10p TAA570 220p 47/25 6p 01 Sp 
4V7 10p TAA700 390p 47/35 6p -022 Sp 
5V1 10p TAD100 250p 47/50 7p '033 Sp 
5V6 10p TA0110 200p 100/10 Op -047 Sp 
6V2 10p TBA120 125p 100/16 6P .1 Op 

6V8 10p 
7V5 10p 
8V2 10p 

TBA540Q 300p 
TBA550Q 400p 
TBA560C 400p 
TBA720 230p 

100/25 
100/50 
100/63 10p 
125/15 

6p 22 7p 
Bp -33 9p 

47 12p 
Op 1-00 20P 

9V1 10p TBA990Q 250p 220/16 10P 2 2 25p 
10V ,Op TCA 270Q 250p 220/25 12p 4.7 35p 
11V 10p TCA270S 250p 220/50 20P 6.8 40p 

BF123 45p BF336 35p BY164 5013 0C140 150p TIP35A 
BF125 45p BF337 35p BYX94 tp 0C171 40p TIP35C 
BF127. 50p BF363 60p C1120 30p 0C200 80p TIP36A 
BF166 30p BFS94 30p C1164 20p ORP12 70p TIP41A 
BF167 25p BFW58 20p E100 42p 01039 150p TIP41B 
BF173 25p BFX29 30p E300 47p TIP29 45p TIP41C 
BF179 35p BFX81 130p E430 125p TIP29A 47p TIP42A 
BF779C 40p BFX84 25p MJE340 45p TIP29C 75p T1P42B 
BF180 
BF781 

30p 
35p 

BFX85 
BFX87 

30p 
25p 

MPSA06 
OA10 

25p 
40p 

TIP30 
TIP30A 

55p 
58p 

TIP2955 
TIP3055 

BF182 30p BFX88 25p 0A47 15p TIP3OB 65p TIS90 
BF183 30p BFY50 20p OA90 6p TIP30C 80p TIS91 
BF186 
BF194 
BF195 
8F198 
BF197 B" 
BF199 
BF200 
BF224 
BF225 
BF241 

25p 
10p 
10p 
10p 
10p 

25p 
30p 
20p 
20p 
16p 

BFY51 
BFY52 
BFY90 
BR101 
BRY39 
BRY58 
BSX20 
BSY40 
BSY95 
BT100A 
BU105 

20p 
20p 

125p 
35p 
35p 
35p 
20p 
25p 
20p 
80p 

150p 

0.491 
OA202 
0C23 
0C25 
0C28 
0C35 
0C42 
0C43 
0C45 
0071 

6p 
Bp 

200p 
1009 

75p 
75p 

"35p 
35p 
35p 
25p 

TIP31 
TIP31A 
TIP31B 
TIP31C 
TIP32 
TIP32A 
TIP32B 
TIP32C 
TIP33 
TIP33A 

55p 
58p 
65p 
70p 
60p 
65p 
85p 
90p 

100p 
105p 

N914 
N3754 
N4001 
N4002 
N4003 
N4004 
N4005 
N4006 
N4007 
N4148 

BF244B 35p BU133 75p 0072 30p TIP33B 115p 544 
6E257 26p BU208 220p 0075 30p TIP33C 130p 2N456A 
BF258 26p BY100 20P 0081 30p TIP34 115p 2N697 
BF259 30p BY126 15p OC81D 2Sp TIP34A 118p 2N929 
BF274 15p BY127 i5p 0083 Sep TIP34B 145p 214930 
8E324 30p BY133 22p 0084 50p TIP35 225p 2141302 

SPECIAL 
OFFERS 

BC147 
BC148 
BC749 
BC157 
BC158 
BC159 
BF194 
BF195 
8E196 
8E197 

100 
A SSOR- 

TED 
FOR 

£7. 50p 

IN4148 
100 for 150p 

741 Op AMPS 
100 for £20 

555 TIMERS 
100 for £30 

RELAYS 
24V 3 C.O. M.D. 
11 Pin Plug IN 

£1.00 Each 

ASSORTED 
POLYESTER 
CAPACITORS 
100 for £3-00 

BYX94 DIODES 
1250 Ply 1 Amp. 
100 for £6.00 

MULLARD 
4500/64V C.432 
Screw Terminal 

75p 

RESISTORS 
CARBON 
FILM 5% 
25 V/ 
2.20-4.7M 2p 

5 W 
2.20-47M 2.5p 
1W 
22010 MEG 3-5p 

POTENTIO- 
METERS 
1K Lin 30p 
5K Lin 30p 
10K Lin 30p 
25K Lin 30p 
50K Lin 30p 
100K LM 30p 
250K Lin 30p 
500K Lin 30p 
1 Meg Lin 308 
2 Meg Lin 30p 
5K Log 30p 
10K Log 30p 
25K Log 30p 
50K Log 30p 
100K Log 309 
250K Log 309 
500K Log 30p 
1 Meg Log 30p 
2 Meg Log 30p 

ROTARY 
SWITCHES 

BY 
LORLIN 
1P 12W 40p 
2P 6W 40p 
3P 4W 40p 
4P 3W 609 

XEROZA RADIO 
306 ST. PAUL'S ROAD, 

HIGHBURY CORNER, LONDON, N.1 
TELEPHONE 01-2261489 

Easy access to Highbury via Victoria Line (London Transport) British Rail 

230p 
280p 
350p 

70p 
75p 
80p 
80p 
85p 
70p 
55p 
25p 
25p 

Sp 
10p 

Sp 
Sp 
5p 
5p 
Sp 
6p 
7p 
4p 
4p 

90p 
15p 
20p 
20p 
25p 

2N1305 30p 
2N1306 38p 
2N1308 50p 
2N1711 22p 
2N2219A 25p 
2N2483 30p 
2N2906 18p 
2N2907 20p 
2N3053 20p 
2143054 50p 
2143055 60p 
2143439 50p 
2N3702 11p 
2N3703 12p 
2143704 11p 
2N3705 12p 
2N3706 11p 
2143711 12p 
2N3715 3009 
2N3772 175p 
2N3819 25p 
2N3866 95p 
2N3904 15p 
2N1062 14p 
2N4126 20p 
2145061 35p 
2N5163 35p 
2N6027 Sop 
2SD234 50p 

MULLARD POT CORES SKELETON 
LA3 100-500 KHz 75p PRE-SET 

POTEN- 
LA4 10-30 KHz 100p TIOMETERS 

30-100KHz 100p 
SON- 

01114 50N -5M minl 
LA7 < tOKHz 1009 vert & horiz 713 

LA13 FOR W.W. OSCILLOSCOPE 200p "25W 100N -3 -3M 
713p 

25W 200N-4 7M 
vert. Op 

SPECIAL SCOOP OFFERS 
TEXAS 7 SEGMENT DISPLAYS 

'3" TIL 312 85p 
-3" TIL 313 95p 

SPECIAL QUANTITY PRICES 

B.S.R. 
P128R AUTOMATIC MANUAL 

TURNTABLE UNIT 

£14 50 

CMOS 
4000 20p 4023 20p 
4001 20p 4024 100p 
4002 20p 4025 20p 
4006 120p 4026 200p 
4007 20p 4027 85p 
4009 70p 4028 155p 
4011 20p 4029 130p 
4012 20p 4030 60p 
4013 55p 4032 150p 
4015 90p 4043 220p 
4016 55p 4046 150p 
4017 110p 4047 115p 
4018 250p 4049 70p 
4020 1d0p 4050 50p 
4022 180p 4054 130p 

4055 
4056 
4060 
4066 
4069 
4071 

4072 
4081 
4082 
4510 
4511 
4516 
4518 
4528 

140p 
í45p 
130p 

55p 
30p 
30p 
30p 
20p 
30p 

145p 
200p 
140p 
110p 
130p 

BRIDGE RECTIFIERS 
lA 50V 25p 2A 400V 60p 
1A 100V 30P 4A 100V 65p 
1A 200V 309 4A 400V 80p 1A 400V 35p 

6A SOV 7Sp 1A 600V 40p 
2A 50V 359 6A 100V 75p 
2A 100V SOp 6A 200V 85p 
2A 200V 55p I 6A 400V 95p 

LUM 
BEAD 
CAPACITORS 
35V: 0-1µF, 0.22, 
0.33, 0.47, 0.88, 
1.0, 2.2, 3.3, 4.7, 
668, 25V 1 -5,10, 16V 
4.7, 10, 22, 47, 
10V 4.7, 15, 25, 33 
Price 14p each 

LATE EXTRA 
TBA 800 100p 
TBA 641 Al2 250p 
SU76530p 185p 
TAA661B 175p 
TAA 790 250p 
CA3085 55p 
CA3090AQ 400p 
Filter CFT455B 80p 
38171.C. 750p 
FND500 130p 
MM5314 430p 
LM317K 385p 
LM309K 180p 
LM3900N 90p 
TBA120T 120p 

LEDS 
RED 125 15p 
GREEN .125 25p 
YELLOW .125 25p 
RED -2 15p 
GREEN -2 25p 
YELLOW 2 25p 
DL747 

Display 200p 

DIL 
SOCKETS 

8 Pin 13p 
14 Pin 14p 
16 Pln 15p 

PLEASE NOTE ALL PRICES INCLUDE POSTAGE 

AND V.A.T. AT 8 OR 121-% AS APPROPRIATE 

LARGE STOCKS OF NEONS, NUMICATOR TUBES, SINGLE AND MULTIPHASE HIGH CURRENT RECTIFIER STACKS, CAPACITORS OF ALL 
TYPES INCLUDING PHOTO -FLASH AND MOTOR START, TV TUNERS ALSO SOME H GHLY TECHNICAL EQUIPMENT AND PARTS FOR 

INDUSTRIAL USERS AND SCHOOLS FOR PERSONAL CALLERS 

Manufacturers (Large and Small) we welcome your enquiries. Overseas Buyers/Agents etc. let us know your requirements. 
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GREENWELD 
443 Millbrook Road Southampton 

SOS OHX Tel:(0703) 772501 
71b BARGAIN PARCEL 

Hundreds of new components -pots, 
switches, resistors, capacitors, PC 
Boards with semiconductors, loads 
of odds and ends. Amazing value at 
only £3 30. 

COMPUTER PANELS 
Large quantity always available; 31b 
asstd. £1.75; 71bs E3 05; 5016 £16 - 
Pack with about 500 components Inc. 
at least 50 transistors £1.00; Pack 
with 12 High quality panels, Incl. IC's, 
power transistors, muititurn trimpots, 
hundreds of small signal transistors, 
resistors, zeners, capacitors, etc. 
Only £2.75. 
7400 IC pack -20 74 series IC's on 
panels £1 20. 

PC ETCHING KIT MK III 
Now contains 200 sq.ins. copper clad 
board, lib. Ferric Chloride, DALO 
etch -resist pen, abrasive cleaner, two 
miniature drill bits, etching dish and 
instructions. £4 15. 

FERRIC CHLORIDE 
Anhydrous technical quality in lib 
double sealed packs. 11b £1 00; 31bs 
£218; 101bs ES 60; 1001bs £3900. 

FIBREGLASS PCB 
Large quantity of oftcuts, all usable 
pieces. 200 sq ins, single sided, 
double sided or mixed £140. 

DEVELOPMENT PACKS 
50V ceramic plate capacitors, 5%. 10 
of each value 22pF to 1000pF, total 
210 caps. £2.70. 
CR25 carbon film 1/3rd watt resistors, 
5%, 10 of each value 10 ohms to 1M. 
Total 610 resistors £90O. Electro- 
lytica, wire ended 25V working 10 each 
of: 1, 2.2, 4.7, 10, 22, 47 and 100mfd. 
70 capacitors for £3.20. 400mW 
canera 5% 10 each 3V to 30V, 260 
in all. Only £1400- 

1 watt Metal Film resistors, 5% 
10 of each value 27R to 10M, 
E12 series. Total 680 resistors £12-00. 
Polystyrene capacitors, 160V 24% 
10 of each value from 105F to 10,000pF. 
Total 370 capacitors £12-50. 

COMPONENT PACKS 
400 asstd. carbon resistors £135 
100 Wirewounds 2-15W £1 50 
200 Miniature resistors, 4, } and 4W, 

£1 20 
200 poly, mica, ceramic caps £1 10 
100 Polyester, .01-2 2uF £1 00 
200 PC resistors 7Sp 

TAPE DECKS 
Data Tape Deck by D -Mac. Reel-to- 
reel, takes 3" spool. 2 heads, 12V 
motor. 3 position switch. 17 trans- 
istors, R's, C's, 200V 6A SCR, min 
6V relay, etc. In good condition, but 
not new. Size 225 x 165 x 120mm high. 
Reduced to clear £4. 

1 WATT AMPLIFIER 
PCB 100 x 80mm with LM380 and 
associated components to make 1W 
amp operating from 9V. (Can be 
Increased to 3W output by raising 
supply voltage and fitting heat sink). 
Complete with volume control. 
Connexion sheet included. Also on 
the board is a speed control circuit 
comprising 10 transistors, 2 presets, 
4 pole 3 way switch, etc., but no 
data on this. Only £1. 

5V 12A REGULATED 
POWER SUPPLY 

Brand new boxed fully stabilized 
PSU, complete with instruction 
manual. Load regulation 0.15%. 
Thermal & Electronic overload 
protection. Only £2400. 

MOTORS 
240V ac 60rpm. High torque, drive to 
6mm shaft 20mm long. Size 70mm 
dia x 55mm £2'20. 

LED DIGIT DRIVER 
ITT type 7105. 16 pin DIL package. 
Supplied with data sheet. 8 for £1. 

VERO OFFCUTS 
Pack A, All 0.1" 
Pack B, All 0.15" 
Pack C, Mixed 
Pack D, All 0.1" plain 

Each pack contains 7 or 8 pieces with 
a total area of 100 sq Ins. Each pack 
Is £1.30. Also available by weight, 
11b £3.45, 101bs £28. 
We are also VERO wholesalers - 
Trade price list on request from 
Bone Fide Companies. 

VEROCASES 
Plastic top and bottom, ally panels 
front and back. 
Type 1410 205 x140x40mm £3.70 

1411 205 0 140 x 75mm £4 17 
1412 205 x 140 x 110mm £5.20 
1237 154 x85x40mm £2.83 
1238 154 x85 060mm £305 
1239 154 x8580mm £3.75 

PLASTIC BOXES 
Professional quality, two tone grey 
polystyrene with threaded inserts for 
mounting PC Boards. 
Type 2518 120 x 65 x 40mm £242 

2520 150 x 80 x 50mm £2 88 
2522 188 x 110 x 60mm £372 

Sloping front version, 
Type 2523 220 0 174 x 100/52mm £6 90 
Type 1798171 0121 x 75/37.5mm £4-15 
Gen Purpose plastic potting box 
71 x 49 x 24. In black or white 40p 
Hand Controller box, shaped for 
ease of use in the hand, 94 x 61 x 23m m 

64p 

S-DECS & T-DECS 
S -DEC Breadboard £2.10 
T -DEC Breadboard £3.75 

MULTIMETER MODEL LT22 

WHAT A 
BARGAIN 

Probably one of the lowest priced 
meters featuring a mirror scale, 
overload protection and 20000 ohms 
per volt sensitivity. A modern styled 
meter with unusually clear scale 
markings. Ranges: DC Volts 0.0.5- 
2.5-10-50-250-1000 AC Volts 5.10-50- 
250-1000 DC Current 0-50uA-25mA- 
250mA Resistance 0 -50k -500k -5M 
(Mid Scale 300 -3k -30k) db's 4 ranges 
-20db to +42dB. Size 130 x 90 x 
42mm. £12 70. 

TRANSFORMERS 
All have mains primaries, secon- 
daries as follows: 6-0-6V 100mA 95p; 
9-0-9V 75mA £100; 12-0-12V 50mA 
O5p; 12-0-12V 100mA £1-10; 6.3V 1}A 
£1 95; 6-0-6V 11-A £2.30; 9-0-9V IA 
E2 55; 12-0-12V 1A £2 85; 12V 5A 
£3.65; 12V 8A £4.35; 20V 55mA 00p; 
22V 100mA £1 00; 29V 50mA 80p; 
Multitapped types, 0-12-15-20-24-30V 
1A £3.SO; 2A £5.00; 20-0-20V 2A 
£440: 24V 500mA £165; 20V 21A 
£4.15; 14V IA £2. 

1977 CATALOGUE NOW AVAILABLE -MUCH BIGGER AND BETTER, 
WITH DISCOUNT VOUCHERS. ONLY 30p + 15p POST. 

Our retail shops at 21 Deptford Broadway, London, SEE (01.692 2009) and 
38 Lower Addlscombe Road, Croydon (01-688 2950) stock some of the adver- 
tised goods for personal callers only. Ring them for details. 
All prices quoted include VAT and UK/BFPO postage. Most orders despatched 
on day of receipt. SAE with enquiries please. MINIMUM ORDER VALUE £1 

Official Orders accepted from Schools, etc. (Minimum Invoice charge £5). Export/ 
Wholesale enquiries welcome. Wholesale hat now available for bona -fide 
traders. Surplus components always wanted. 

18 watts of power at 240 v. straight to the bit 

MINIIATURE 
SOlDERING IRON 
IDEAL for HOBBYorTRADE 
SAFE : Complies with Consumer 
Protection Regulations BS No.3456 2/14 

The lS ! /R'\+ 'ß has a new 
method of bit -securing (pat. pending) 
and a built-in suspension hook. 
All parts are very easily replaced. 
Insulation tested at 1500 V. ac. 
BIT SIZES: 
19 (1.5 mm) 2013.0mm) 
2114.5 mm) 2216.0mml 
PRICES: (including VAT and Pand P) 

IRONS £3.70 each. BITS 41p each 
(Bit type 20 fitted as standard). 

Cheques/P.Orders to Manufacturers and Distributors : 

S.& R. BREWSTER 
86 -88 UNION ST - PLYMOUTH Tel 0752 65011 

>ode & zq'u ries 7Uelcome 

Big saving, good looking, fast checking NEW Doram 

DIGITAL MULTIMETER - 
BUILD IT YOURSELFAND SAVE 
UP TO £40! A clear, functional multimeter, 

featuring extremely accurate digital 
display, in superbly styled 
shatterproof carry -case. It could cost 
£1001 But the complete Doram kit 
with case, printed circuit board, leads 
and all components is yours for just 
£ 54.50 plus £4.36 VAT. 

Based on Ferranti technology 
with accuracy ± 0.6°/n, the new 
Doram Multimeter is an indispensable 
tool at a terrific saving. Measurement 
is. indicated by a 3,', digit display 
updated twice per second - 

KEY DATA 
display flashes to indicate overload. 

Vohs DC 200mV 2V 20V 
200V, 1000V Input 
impedance 4 2M" Ma.,mum 
sensluyny 100.V. 

Volta AC 200mV. 2V. 20V. 
200V, 500V Input impedance 
42Mn Mammon sensanaty 
1á0vV 

Current AC/DC 200v A. 2mA. 20mA. 
20071 2A 

Resistance 200: 2K' 20Kn 200K, 2M 

And it saves you money before it's 
even built! 

DEPEND ON I 
thousands of lot makers do for top valuen and 

modern technology 
Doram Electron..L1á. PO Bon TRe. 

Leeds Road Indastnal Estate. Wellrrgton Bodge, Leeds. West 
Vorksnme LS 12 21.11 

R ed in Ln.Won 1155856. Diregors 
R A Marley. D I Turner. F Chable 

#m° 
s, l want to save up to £40 

IPlease send me lsublect to ava,lab,loy) complete k,tlsl for Doram DIGITAL MULTIMET ER at 

1154 50 + 14 36 VAT Incl. p 6 pI total f58.06. I understand I can return the unused kids) vnthm 7 days 

and claim my money back iI kdlsl returned undamaged in the form race,ved and ready for resale. 

Please send me.. ... complete DORAM KITS CATALOGUEIsI showing an add,tronal 25 lots, at 25p each 

I enclose cheque/PO value 

NAME (BLOCK CAPITALS( 

ADDRESS 

I TOWN 

COUNTY 

I 

I 
POST TO DORAM ELECTRONICS LTD, DEPTP.M.I0O BO% 7RB, LEEDS WEST YORKSHIRE LS12 2Ii 11, 
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100 WATT DISCO SYSTEM ALL RSC PRICES I N L 
I DISCO CONSOLE 

Consisting of 
(1) TWIN TITABLE CONSOLE 

with PRE -AMP, and 
POWER OUTPUT STAGES 

(2) & (3) PAIR 50 WATT L'SPEAKERS 
mrludjllp 17" IINITC 

Price nc udes 
High Quality 

Dynamic Stick 
Microphone 
and VAT 

* DISCOMAJOR 
POWER DISCO CONSOLE 

with integral Power Amplifier. 
Twin Jack output socket. 

* TWIN FULL SIZE B.B.B. 
TURNTABLES with cueing device. 

* CARTRIDGES with Diamond Styli 
* 3 SEPARATE VOLUME CONTROLS 

for each turntable and Microphone 
FULL HEADPHONE 
MONITORING FACILITIES 
CONSOLE COMPLETE WITH LID 

T. ' Deposit £3000 coil ////// 

6 
w 

I8 fortnightly pynite £9 18 
(Total £19524) Carr. 44.00 V 9'95 
Also avauable: 200 WATT SYSTEM 199.95 

40 WATT SYSTEM £99.95. 200 WATT SYSTEM £199.95 WRITE OR 
OTHERS UP TO 300 WATTS AT UNBEATABLE PRICES for Free catalogue 

DISCOMAJOR/I00 TWIN TURNTABLE POWER CONSOLE £129.95 
Twin Full size BOR turntable. Sonotoue or Acos Carr. £3.00 

Cartridge. with Diamond Stylit. Facilities as TDI Console but with 
built-in 100 watt Power Amplifier complete with Ild. Terms: 
Deposit 41095 and 18 fortnightly pymnts. 2708 (T.':.I 6146.49: 

DISCOMAJOR/200 £149.95 
200 watt version of above. Terms: Dep. £29.95 
and 18 fortnightly paymts £7.87 (Total £17161) 

RSC PHANTOM 50 COMBO AMP. £6915 
Rating 50 watts. 3 Inputs. 2 vol. controls -Base, Treble Presence. Carr. £1.50 
Suitable for Lead or Rhythm Guitar, mic., Radio, Tape etc. Inc. High Flux 12" 
60w Speaker. Dep. 21095 & 8 mthly pyts £871 (Total 280.68). PHANTOMSOG 

with 
I00W POWER (SLAVE) AMPLIFIER 1 

epenkere 

Suitable for use with £75.95 
DISCO -Consoles. Also for increasing output of louer - 
powered Amp. Dep. £9.00 and 8 mthly £49.95 pytsof £6.05 (Tots: £5740) Carr. £1.50 
100 -{- 100W MODEL £69.95 Carr. LI -so 

TITAN TA/50A 50W AMPLIFIER 
Solid state, 3 sep. controlled inputs phis Master control. i 
Bass, Treble & Presence Control. Vynide covered cab. 
with corner protectives. List price £60. Terms: Dep. £!, 
& 8 monthly paymte £6,05. 249.95 (Total £5740). Carr. £1. 
Macchine C:,bin-I O1tr, 7 I"" 229.95 2 x 12" £49-95 

TITAN TA/100A 100W AMPLIFIER 
TWIN CHANNEL -4 INPUTS £69.95 (NORMAL OR BRIGHT) 

Carr. £150 A De -luxe professional unit with 
many facilities. R.M.S. Rating. Matching 
2 x 12" 120w Cabinet speaker £49.95. with 
above only. Carr. £2. 

INTEREST REFUNDED on Credit Purchases settled in 3 mths 

Incorporating twin NOR type 
turntables and Sonotoae or Aso. 
Cartridge. with diamond e/yll. 
Separate Vol. control§ for each 
turntable. Also MONITORING 
FACILITIES, plea Treble and 
Base Control,. Separate Input 
!or 'mike' with vol. control. 
Black Vynide covered 
Cabinet with lid, 

£109.95 Or DEP. 118.48 and L 
18 fortnightly pyme. 
2611 (Total £126.47) Carr. t3 
TD2S STEREO VERSION 
OF ABOVE 

£125.00 
Carr. £3.00 

TITAN 100W BASS BINS £99.95 
High quality 15" high flux Base Unit and J104 Hori 
Tweeter in folded horn enclosure providing amazing lev, 
of sound output. Terms Dep. 214.95 and 18 Vtn'tly pyt 
25.58 (Total 6115-39) Carr. £3. 

FANE HIGH POWER SPEAKERS 
Power ratings R.M.S. Cont. 2 YRS GUARANTEE 
Gauss 14000 Imp 8-15 ohms. CARR FREE. 
POP 33T 12" 33w £13.95 Dual cone. Full range 

POP 50/2 12" 50w £15.99 Dep for Pair £800 and 
- 8 monthly pymts £3.54 (Total £36.32 

POP 60 IS" 60w £25.95 Dep £7.00 & 8 monthly 
pymts £2.87 (Total £29.96 

*POP 100 18" 100w E44.95 Dep 210.00 & 8 
monthly pymcs E5. 17 (Total £51 36) 

TITAN GROUP/DISCO SPEAKERS I 
GUARANTEED 5 YEARS Carr. £1. under £10, over this add 5p Per £1. 

List RSC Price 

Stockists of 
Lighting by 
PULSAR 

Group 
Equipment 

by 
CARLSBRO 
Full range of 
speakers by 

FANE. 

T12/4.5 12" 45w £1580 81195 
Tl2/90A 12" 60w £2100 81395 
T12/1001'í" 100w £3600 12485 
T15/60 15" 60w £226.00 £18.99 
T15/70 15" 70w £2800 £1095 
T15/10015" 100w £41.00 62895 
T18/1011 18" 100w £4700 £3596 

CABINETS FOR ABOVE SPKRS 
Beautifully finished In black Vynide with Vynair fronts 
fitted protective corner pieces. Various slzee and cut-outs. 
TEl 1 x 12"£1095. TE2 2 x 12"£1695. 
Lo,,' Deposit Terms on orders over £20 

TITAN TA/100C COMBO 
100w R.M.S. Amp. incor- 
porating a fabulous Fane 
Crescendo 12" 100 watt spkr 
for really superlative results 
with Lead Guitar £ 

I 19,95 Carr. £5 
Or Dep £17.95 & 18 f'tntly 
payts £6.69 (Total £138.37) 

TITAN 'ADD-ON' HIGH FREQUENCY HORN UNITS 

MODEL TIER 'e 
MODEL T1H 

Ins. I.,c ,-i highly sensitive Horne. With single caper efficient Horn. Range 
Range 3-15 kHz Imp 160. Use with 8 or 3-15 kHz. Imp 8 n. Use with max 8fÌ 2 x 
150 2 x 12" or I x 15" or 18" Drive Unit 12" or single 15" or 18" 8f1 Drive Units. 
for increased sound clarity and projection. Maximum amplifier power output to be 
Rating 100 watts. 100 watts. 

Either model £27.95 Carr 75p. Comparable with unite at twice the coat. 
Terme: Dep £6.95 & 8 mthly pyto. £3.12 (Total £31911 

RSC MAINS TRANSFORMERS AMPLIFIERS (IVALVE c Li 1. 
RADIOS 

OUTPUT TRANSFORMERS. As previously advertised still available. 
FILAMENT OR TRANSISTOR POWER PACE I AUTO (STEP UP/STEP DOWN) 

TRANSFORMERS 0-110/120v 200- 
230-250v. 00w. 82-90; 150w. 85.20; 
250w £6.37; 500w 2084. 

12v. la. 1110, 0.3v. 1 £10íL 6.3v. 2a. 21.10. 
6.3v. 3a £1.70, 6.3v. 6a. 12.60,12v. 3a. or 24v. 1 -la. 
8860 0-9-18v. lta. £2.26, 0.12-25-42v. 2a. 5819 
CHARGER TRANS 09-15v, 1ía.22.03:21a. 62.26: 
Sa. 42.32; 5a. 42.84. 6a. £319; Sa. £348. 

MODEL 744 1, ,v SG MODEL 373 Imp 8a 
Size approx Olee approx 76" x 3" o 

£ -tt" o 31" x 3" 61" Rating 50 watts 
Bating 30-50 li - - "o 1 11 , 

1 salts Range 

d 3-15 kHz 

l i £7.95 

SYSTEM 2£38.95 
Incl. 2 dpotbaukº and bulb. 

JINGLE MACHINES from 
ECHO CHAMBERS from 
COLUMN SPEAKERS from 
GROUP/DISCO SPKRS 
in CABINETS from 

FAL DISCO LIGHTING I 

£3 
£5 
£29 

7.95 
3.95 
.95 

.95 

FANE HIGH FREQUENCY HORNS 'J' SERIES All Carr Free 

MODEL 3104 Imp 80 
Sloe approx tot" o 

o 7t" Rating 50-70 
,n- Range 2-15 bile 

E11.7 £15.50 
FREE FANE HIGH POWER 'CROSS- 
OVER' WITH ANY OF ABOVE 
Impedance or total impedance of 
12", 15" or 18" Drive unite muet not 
exceed impedance of single horn or 
pair in aeries. Pair J44, Single J73 or 
J104 suitable for amplifier power up 
to 100 watt. subject to above and 
with HPX2 -Crues-over' 

New Branches at HANLEY ` & Access MAIL ORDERS EXPORT ENQUIRIES END 
PHONE ORDERS quoting AUDIO HOUSE. HENCONNERN LANE, LEIDE, 1S. 

AGE ISOP PER 
WOLVERHAMPTON, 

® CARD NO. accepted 
MAIL.C10S ORDER532 S MUST NOT BE SENT TO SHOPS 

YORK, LIVERPOOL 9a Prices correct 21.6.77 Eo ggt O.E. ORDER OBWAS QUOTED. Phone orNo DWri Write tor 3FREE TCATALOGUE 

OPEN ALL DAY SATURDAYS (5 Day Wook) 
B RADFORD 10 North Parade (Closed Wed.). Tel. 25349 
B OLTON 23 Deenslete. (Closed Wed.). Tel. 33512 
B IRMINGHAM 30/31 Greet Western Arcade. 

Tel. 021-236 1279 (Closed Wed.). 
CARLISLE 8 English Street. (Closed Thurs.). Tel. 38744 
COVENTRY 17 Shelton Sq., The Preclnct.Tel. 25983 
DERBY 97 St. Peter'. Street. (Closed Wed.). Tel. 41361 
DARLINGTON 19 Northoete (Cl. Wed.). Tel. 68043 
DEWSBURY 9/11 Klnaswey (Closed Tues.). Tel. 468058 
DONCASTER 3 Queenesete, Weterdale Centre. 

(Closed Thurs). Tel. 63069 
EDINBURGH 101 Lothian Rd. (CI. Wed.). Te1.229 9501 
GLASGOW 326 Argyle St. (CPO Tues.). Tel. 2484158 

HANLEY, Stoke-on-Trent, 44 Piccadilly 
HULL 7 Whitefrleroete (Cloned Thurs.). Tel. 20505 
LEICESTER 32 High Street (Closed Thurs.).Tel. 66420 
LEEDS 5-7 County (Mecca) Arcade, Brl00ate 

(Closed Wed.). Tel. 458252 

LIVERPOOL ping Cá tre Tel:e7ó8 93iJohn's . Wed.). 
LONDON 238 Edgware Rood, W.2. (Closed Thurs.). 

Tel. 723 1629 
MANCHESTER 60A Oldham Street (Closed Wed.). 

T.I. 236 2778 
MIDDLESBROUGH 103 Llnthorpe Rd. Tel. 210385 

(Closed Wed.) 

NEWCASTLE UPON TYNE 59 Grainger St. 
(Closed Wed.). Tel. 21469 

NOTTINGHAM 19/19A Market Street 
PRESTON (Closed Thurs.). Tel. 48068 

41 Frlergete Walk. St. Georges Shoppo Prec. 701.01979 
SHEFFIELD 13 Exchange Street (Castle Mkt. Bide.) 
STOCKPORT (Closed Thur..). Ter. 20716 

8 Little Underbank (Closed Thurs.). Tel. 480-0777 
SUNDERLAND 5 Market Sq. (Closed Wed.). Te1.70575 

WOLVERHAMPTON, d2ThursjyaTel.28612 
YORK, 5 Church St. (Closed Wed.) Tel. 34355 
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BENTLEY ACOUSTIC 
CORPORATION LTD. 
la GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX 
All price, inclusive of V.A.T. at 12 5% Telephone 0743 

0A2 -85 BAUE -40 dJ60T -66 12.118 46 80P19/ DAF98 -60 
OBI -40 BAVE 60 638 -35 12AU8 50 30P4 -90 DC90 -70 
024 56 BAW8A 84 6370 86 12Ave 50 30PL1 1.00 DF91 -80 
1A3 50 6A%4 .76 8JU8A -90 12BAB 60 80PL18 1.00 DF92 -26 
1A60T 66 Bß80 85 8%70 36 128E6 66 30PL14 1.3$ DF98 80 
1A7GIT 80 BBAB -40 8E80 60 128117 -56 30PL16 1-00 DE40 -70 
1BOIT 66 6808 -90 8â80T -66 12BY7 -85 3áA8 -75 DE02 100 
10ß0T 1.00 81328 -40 81.1 E 60 12E1 350 8605 00 DK96 -70 

80 1HOOT1L4 

-26 
821080 1.00 
811116 -79 

81.80C -85 
81.7 1.50 

12360T .40 
12J70T -70 

ß6D6 .80 
35L80T -80 

DL98 80 
DM70 -80 

1N60T 76 68.18 55 61.18 80 12%6 1-60 30W4 -65 DM71 1-76 
115 60 8B%7A -86 BL1º 2-00 1I%7gT -50 8523 -80 DY87/6 -86 
184 46 8BQ7A 60 8LD20 -80 12E8 -76 3á249T -70 DY802 -60 
1T4 80 
1U4 -70 
1176 86 
2D21 -66 
201E5 76 
2X2 70 
1M 66 

BB87 1.00 
81128 1.85 
6887 1.70 
BBWB 1.70 
8BW7 65 
8BZ8 00 
804 eo 

BN70T -70 
8Q70 -50 
8Q70T 60 
8Q7(M) 86 
01711 -70 
ß8A7 -56 
88C70T -76 

12Q70T -60 
128A7 .75 
12807 -60 
12807 66 
128117 -60 
12837 60 
128%7 .00 

ß6260T -80 
43 1.86 
60116 -06 
á0C6 -70 
á0[D80 

DSO 
501116 -85 

E80CC 8-60 
E80CF 6-00 
180F 2-60 
E88C0 1-20 
E92CC -70 
E180F 116 
E182CC 

8B7 65 
ODO -40 

6050 50 
808 45 

8807 55 
6817 66 

128Q7 80 
12817 -75 

60L80T1.00 
ß5A2 -75 

8-00 
E188CC 

3Q4 -80 
8Q60T -70 
884 .46 
áV4 -80 
40118 -75 

809 2-00 
0CBBA -50 
OCD80 1.00 

A .90 

6837 -50 
88%70T -55 
0007 50 
ßV80 -80 
BV80T 100 

14117 76 
1487 1-00 
18 1.26 
19AQ5 86 
1908 6.50 

85Aß -75 
160B2 1.00 
21680 -80 
807 1.10 
1825 8.60 

2-60 
11148 -60 
1A60 -40 
1A78 1-80 
EABC80 -40 boas 76 

á840Y 1.00 
6040 1.00 
áV40 -50 
6Y3OT -55 
523 1.00 
6240 48 
5240T .55 
6/á0L2 .79 
ßA80 1.40 
8AC7 65 
BAGS 85 

BCL8A 95 
80317 1-00 
00115 90 
ßD8 76 
613127 -80 
BDTBA 85 
OEWB -85 
615 1.00 
ßF1 80 
81,80 00 
ßF14 -90 
81,15 -85 

834 46 
ß%60T -46 
7Bß -80 
7B7 -80 
7117 -80 
7R7 8.00 
7Y4 -80 
724 -80 
8192 -50 
9ßW8 .90 
9D7 -70 
1002 70 

19111 4-00 
20D1 -70 
2®F2 85 
20L1 1 20 
20P1 1-00 
20P3 100 
20P4 -84 
29P6 1-60 
21A80 70 
25180 -70 
26Y60 .80 
25240 .60 

6702 1.80 
6768 1.56 
6067 1-00 
6080 1-00 
6087 1-00 
7026 1.60 
7198 -60 
9002 -66 
9008 -45 
ACPBN 1.60 
ACOPEN -60 
ALSO 1-60 

EAC91 66 
EAF42 70 
EAF801 76 
EB84 -80 
EB91 -20 
EBC41 -76 
28081 46 
EBF80 -40 
EBF83 -45 
EBF89 -40 
EBL21 800 

áA07 50 ßF18 -00 10D17 80 2626 -76 ART'S -60 2086 -84 
8ÁH8 70 ßF23 -86 10F1 -67 25280 -80 ATP4 60 EC88 -84 
85.15 70 ßF24 -80 10F9 196 28D7 8-00 A21 60 1092 -66 
BAE6 45 ßF26 1.00 10F18 -55 302.5 -76 AZ31 50 ECCSS 200 
BAK6 1.85 8F2ß 74 1OLD11 -76 30016 -77 A241 -60 ECM 6-00 
SAMOA 70 81,32 -70 10P18 -80 30017 -77 2138 -76 10040 -90 
BANS 70 8080 -80 10P14 160 30F6 -70 ßL68 8.00 1CC81 84 
8AQ6 -58 6GH8A -80 12A8 -06 SOL16 -75 CL88 1.76 10082 -84 
ßA86 -60 80%6 -75 12AC8 -80 30L17 -70 CY1C 1.00 ECC88 -84 
ßA070 1.00 80117 -00 12AD8 -80 30P4MR -98 CY81 -70 10084 86 
SATO -60 SHOOT -30 12AE8 -80 30P12 -74 DAF91 -86 ECM 88 

10086 1 86 EM84 46 PCC84 89 PY800 -50 0301 66 AC178 -64 BYI00 -81 
10088 78 EM86 1-00 PCC86 47 PY801 60 U403 -90 AC177 -32 BY114 -E1 
100189 -80 EM87 1-10 PCC88 -61 PZ30 60 U404 76 ACY17 -80 BY126 -18 
ECC807 880 
ECF80 60 

EMM803 
880 

PCC89 46 
PCC189 52 

QQV03/8 13801 -80 
00 04020 -75 

ACY18 -23 
ACY19 -23 

BY127 -21 
BYZ30 -80 

ECF82 -50 
ECF86 80 

EY61 -45 
EY81 46 

PCF80 - -40 
PCF82 46 

Q896/101 VP28 -65 
00 VP41 00 

ACY20 -30 
ACY21 -30 

BY211 -30 
BYZ12 -30 

ECH21 8-00 
101135 1 50 

EY83 60 
EY88/7 87 

PCF84 -70 
PCF88 -67 

Q8160/1i VR106 -50 
80 VR160 .76 

ACY22 18 
ACY28 -21 

BY218 -30 
FBY11A -26 

ECH42 -71 EY88 -55 Pence 1-20 QV04/78 00 VU111 1-00 AD181 -58 F8Y43A -20 
101181 -40 EY91 -60 PCF201100 QVOB/20 VU120 1-00 ÁD162 -53 0A9 -14 
201183 60 EY6001.46 PCF801 49 470 VU188 1-00 AF114 -30 0A47 -12 
ECH84 -50 1240 -68 1-OF502 64 R10 8 60 W107 76 AF115 -80 0A70 -18 
ECL80 -45 1241 -68 PCF808 p W729 1-20 AF117 -23 0A73 -18 
ECL82 60 E280 85 PC11200 UABC80 46 341 1.00 AF121 -86 0479 -11 
ECLBS -74 2281 40 100 UAF42 70 188 1-60 AF124 .85 OA81 -11 
ECL84 56 0Y601 96 PCL82 64 UBC41 60 2769 5-85 AF1B0 -64 0A85 -11 
EC1.86 -70 0232 80 PCL88 -49 Uß081 66 TraoWton AF188 64 0A90 -14 
ECL86 -64 0238 180 PCL84 48 UBF80 60 61 D1oda BA116 16 OA91 -11 
EF22 100 0234 75 PCL88 66 UBF89 1N4744 -15 BA118 121 0A96 -11 
1F40 -78 0237 1.60 PCL805 00 UBL21 8 00 2N404 -21 BA129 -14 0C44 -12 
EF41 -76 HABC80 80 PEN26 1.00 U092 60 2N988 81 BA180 -12 OC46 -13 
EF78 176 HL23DD88 PEN46100 UCC84 00 2E1728 68 BA148 .20 0048 -18 
EF80 89 HL41DD PEN4ODD UCC80 46 2N2147 99 BA168 -18 0070 -14 
131783 1 86 1.00 100 UCF80 80 2N2297 88 BC107 -14 0071 18 
12885 80 HL42DD PEN48 50 00121 800 2N2389 -16 BC108 -14 0072 -13 
EF88 50 1 00 P1N463DD UCH42 2N3068 -88 BC109 -14 0074 -2e 
1F89 48 
EF91 60 

HN809 1-70 
HVR2 1 00 

100 
PENDD 

ÚC181 
UCL82 

60 2N3121 890 
66 2N3703 88 

BC113 -80 
BC116 -18 

0076 -18 
0078 -18 

EF92 -60 HVR2A1 00 4020 100 00183 57 2N3709 .ga BC318 -80 0077 -32 
1F97 90 ET41 1 00 PFL200 70 ÚF41 70 AA119 -18 BC118 -25 0078 -18 
1F98 90 ET86 8 00 PL33 1 00 ÚF42 80 AA120 -18 BCY10 -68 OC78D -18 
EF18S 48 
1F184 48 
EF804 176 
11190 -46 
EL32 -80 

%Tß1 200 
%Tß8 5.75 
%TW81 

1.60 
ETW82 

PL88 
PL81 4590 

PL81A -58 
PL82 87 
PL83 46 

ÚF80 
UF86 
UF89 
ÚL41 
111,84 

40 AA129 18 
50 AAZ13 81 
46 AC107 18 
70 AC118 -80 
84 AC128 14 

BCY12 .68 
BCYS3 -23 
BCYS4 -28 
BCY38 -25 
BF168 21 

0081 -13 
OC81D 18 
0082 18 
00820 -18 
0083 -23 

1L84 100 
EL37 8-00 
EL41 -67 
EL81 86 
1L83 -70 
EL84 -86 
EL88 -60 
EL96 07 
1L380 180 

1.50 
%TW88 

1.50 
MHLDB 

.g9 

MU14 1-16 
P81 -00 
PABC80 -45 
PC88 -62 

PL84 -50 
PL604/600 

PL608 1-80 
PL609 8-80 
PL619 880 
PT4D 100 
PY83/2 -60 
PY80 -50 

11180 
ÚY41 1TY35 
17116 100 
012/14 116 
1719 400 
086 
028 
1183 1 

60 AC127 -20 
60 AC128 -23 

AC182 28 
AC154 80 
AC168 -23 
AC167 80 

71 AC166 -30 
80 AC186 -80 

76 AC168 -44 

BF169 -30 
BF183 28 
BF173 -44 
BF180 .86 
ßF181 -47 
BF186 -47 
BFY60 -85 
BFY61 88 
BFY62 88 

0084 -28 
00128 -EC 
00189 -80 
00171 .40 
00172 -41 
00200 -66 
00204 -60 
00206 -60 
00208 1 -06 

EL608 180 PC88 68 PY81 60 1186 176 MATCHED TEAE618TOR SETe:- 1L609 2.50 PCº2 .gs PY82 -40 1137 850 LP16 (A0113. A0154. AC1157. A4120) 81p 
11180 66 PC96 100 PY88 -50 081 80 per pack. 1/0[111D 6 2/0081, 605. 
11181 -00 PC97 .75 PY88 00 0191 60 1/0044 2/0046, 60p. 1/0C320. 
EM8S 80 PC900 -40 PY600A156 U251 100 2/0(582 -á6p. Bet of 8/0003 713p. 

Special offer of 1F60 valves, coiled, but new and tested. 61 each. 

All goods are unused, tested, and guaranteed. Despatch charges: -2áp on all order, below 611 In 
value. Orden over 615 poet free. Orden despatched same day ae received. Any parcel insured againet 
damage in transit for 6p per parcel extra. Terms of buoiueae avallatile on retinae. Many others in 
stock too numerous to list. Please encloee B.A.E. for reply to any queries. 

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

Brochure, without obligation to: 

BRITISH NATIONAL RADIO 
& ELECTRONICS SCHOOL, 

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

WAA 

W K5 

NAME 

ADDRESS 
(Block cala pleesel 

Are you receiving us? NEW Doram 

DIGITAL FREQUENCY 
METER YOURS FOR ONLY 
£54.50+ 5Aa5O+ £4.36 VA 

coulTd 
hesa 

vDFM uy tmou2 
h5aves aeat as 

yp troce 

that 
see 

how accurate this new Doram meter is thanks 
to 4 digit display with extra shift left to check 
5 digits for even greater accuracy! 

You can see the well -designed 
shatterproof case with its built-in handle/ 
display tilt -foot looks so much more 
expensive than many a kit product. 

But Doram kits always give you the best 
for Iess.This complete kit with case, printed 
circuit boards, all components and 
instructions is yours for only £54.501- £4.35 
VAT 

The meter covers 20Hz to 50MHz with 
prescaler (additional purchase) Provision 
allowing you to measure up to 500MHz. 
Input impedance and sensitive are very 
high with read-out accurate to 0.01%!nl 

So the message coesth h loud and 
clear -don't miss this latest Doram digital 
bargain. 

DEPEND ON Deffilf11 
Thousands of kit makers do for top value and 

modern technology 
Doran Electronics Ltd, PO Box TR8. Milne 

Road Industrial Estate, Wellington Bridge. Leeds. West 
Yorkshire LS 12 2ÚF. 

Reeggistered in London No 1155856. Directors. 
R. A. Moiler. D.I. Tumor. F Citable. 

KEY DATA 
Frequency range 20Hz to 50MHz in 3 steps 

Sensitivity 20tnVr.m. s. 

Input Impedance 1Mnin parallel web 30pF 

Input Coupling 
Maximum Input 
Frequency Standard 

Display 

Accuracy 
Supply Voltage 

AC 

10V r.m. s. 

1MHz.001%calibration 
tolerance 
4 Opt LED display with 
shift left for 5 digit readout 

± legit 101%) 

220.240V ac with 12v du 
100m A output for 
prescaler Supply 

I 

I 

I 

066 6666 666680 666 

Yes, I want to save up to £25 
MI% 

Please send no (subject to availability) complete kids) for DORAM DIGITAL FREQUENCY METER aI 

1E5450 V C4.38 VAT ins p B pl total £68.88. I understand I can return unused kit(s) mein 7 days and 
claim my money beck if kills) returned in the form reserved end ready for re -sale. 

Please send me complete DORAM KITS CATALOGUE (s) showing an additional 25 kits et 25p eau. 
I enclose cheque/PO value 

NAME (BLOCK CAPITALS) 

ADDRESS 

TOWN 

COUNTY 

NolliOST TO: DORAM ELECTRONICS LTG, DEPT P.F.I.PO BOX TR8.LEEDS WEST YORKSHIRE Lß12 2ÚF 

I 
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DIY SPEAKER KITS 
15 -WATT KIT IN CHASSIS FORM 
When you are looking for a good speaker, why 

not build your own from this kit. 
It's the unit which we supply 
with the enclosures illustrated 
below Size43"' 8" (approx.) 
woofer (EMI(,tweeter, and 
matching crossover components. 
Power handling capacity 
15 watts rms. 30 watts peak. 

E1700 PER STEREO PAIR 

+ P Er P f340 

EASY -TO -BUILD 
WITH ENCLOSURE 

Specially designed by RT -VC 

for cost-conscious hi-fi 
enthusiasts, these kits 
incorporate two teak - 

simulate enclosures. two EMI 13' ke 8- (approx.) 
woofers, two tweeters and a pair of matching 
crossovers. Easily constructed, using a few 
basic tools. Supplied complete with an 

easy -to -follow circuit diagram. and crossover 
components. Input 15 watts rms. £25550 
30 watts peak, each unit. 
Cabinet size 20" * 11' . 91' PER STEREO PAIR 

(approx.). + p Ee p £5.50 

COMPACT' FOR TOP VALUE 
How about this for incredible bookshelf value 
from RT -VC! A pair of high efficiency units 
for only E7.50 -just what you need for low - 

power amplifiers. These infinite baffle 
enclosures come to you ready mitred and 
professionally finished. Each cabinet measures 
12'+ 9-: 5'(approx.) 
deep. and is in wood 
simulate. Complete with 
two 8' (approx.) speakers 
for max. power handling 
of 7 watts. 

SPEAKERS Two models - Duo Ilk, teak 
veneer. 12 watts rms. 24 watts peak, 
18=' 13/". 71" 

(approx.). *034 PER PAIR 

+pbp£6.50 
Duo Al, 20 watts rms, 
40 watts peak. 
21' 13" r 11 /" (approx.) 

*0552 PER PAIR 

+ p&p £7.50 

EASY TO BUILD 
RECORD PLAYER KIT 
Ideally suited for the 
constructor who requires 
a complete stereo unit at 
a budget price, comprising 
ready assembled stereo 
amp. module, Garrard auto/manual 
deck with cueing device, pre-cut and 
finished cabinet work. Output 4 watts Eq 95 
per channel, phones socket and 26 
record / replay socket , p h p [4.05 

E750 

pbp 
1170 

CAR 

RADIO 
KIT 

Complete with speaker. baffle and fixing strip. 
The Tourist IV for the experienced constructor 
only. The Tourist IV has five push buttons, 
four medium band and one for long wave band. 
The tuning scale is illuminated and attractive 
small aluminium control knobs are used for 
manual tuning and volume control. The modern 
style fascia has been designed to blend with 
most car interiors and the finished radio will 
slot into a standard tar radio aperture. 

MOTOR 
Size approx. 7', 2-> 41". TOP 10 
Power Supply Nominal 12 volts AWARD 
positive or negative earth 
(altered internally) Power 01250 
Output 4 watts into 4 ohms. + p b p f 1.50 

PERSONAL SHOPPERS ONLY 
Viscount IV 20 a 20 Amplifier as illustrated 

plus 1 pair of speakers finished in teak 

with melamine panels 8' drive unit and 

31- approx tweeter. 

22" -13" -.101" 
size approx. 

£4500 

SPECIAL OFFER 
w.,t.ae 

t rr 9 o E 9 o 

illustrated 20 x 20 WATT STEREO AMPLIFIER 
Superb Viscount IV unit in teak finished cabinet. Silver lascia with alimunium 
rotary controls and pushbuttons. red mains indicator and stereo lack socket. 02990 
Function switch for mic. magnetic and crystal pick-ups, tape, tuner, and 
auxiliary Rear panel features two mains outlets. OIN speaker and input +pbp £2.10 
socket:, plus fuse. 20 + 20 watts rms. 40 + 40 watts peak. 

F R E E 
coded Period' ea Free 4 Channel Stereo Adaptor to all 0395 +p b n 

purchasers of the V,srnum Amplihel. Avadame separately. fItt 

SPECIAL DEDUCT10] DEDUCT15ew 

UPPERSon complete stereo systems using 
For example starred Products 

Duo speaker system II or Ill Viscount Ampblier,MP60 type turntable complete 

PERSONAL SHOPPERS ONLY 
DECCA 0C1000 Stereo cassette. ready built tape deck. replay I E395 
record P.C.B. with pair record / replay heads 

AM. FM. TUNER P.C.B. with Mullard L.P. 1186. 1185 1181 modules £950 
CROWN 5 push button car radio, LW. MW.12v Pos. neg.earth Swans £1595 
output. tone control complete with speaker and fining kit. in dash type 
STEREO CASSETTE TAPE PLAYER Negative earth only. 3 watts 01650 
per channel output 
AM. TM. STEREO MULTIPLEX CAR RA010/cassette player in £3650 
dash Fixing Negative earth 5 watts output 
I.C. Stereo 8 Track to Cassette adaptor converts, any 8 track 
ployer to cassette player. 

GLOBAL Spherical speaker 8 ohms. 5 welts 
100K Multuurn Varicap tuning pots 6 lox 

VISCOUNT 
COMBI £6500 
For personal shopper's 
only, this unit comprises: 
The 20 x 20 Viscount 
amplifier BSR MP60 Type 

turntable housed in an 

attractive teak finished 
console with smoked acrylic cover. Approx. 
30' 1/4' , 1}" complete ready to connect to the 
speaker system of your choice. 

BSR TURNTABLES 
BSR MP60 TYPE 

Single play record player 

(Chassis form) £t 5.95 
less cartridge. 

P b P f2 00 
Cartridges to suit above 
ACOS MAGNETIC 

STEREO £4.95 
CERAMIC STEREO E1.95 

BSR automatic record 
player deck (Chassis form) 
with cueing device and 
stereo 

£9.95 ceramic 
head. P b P f2.00 

Et895 

£358 
£1.00 

TURNTABLE illus. diamond stylus. and 

Popular BSR MP 60 de luxe plinth and £29 
type, complete with cover. + p b p 

magnetic cartridge. Ready wired 14.50 

30x30 WATT AMPLIFIER KIT 
Specially designed by R T -VC for the 
experienced constructor, this kit comes 

complete in every detail. Same 

facilities as Viscount IV amplifier. 
Chassis is ready punched, drilled and 

formed Cabinet is finished in teak 
veneer. Silver fascia and easy -to - 

handle aluminium knobs. 

Output 30 + 30 

watts rms. 60+60 peak. 

DECCA 20 WATTS STEREO SPEAKER 

This matching loudspeaker system is hand made 

kit comprises of two 8"diameter approx. 
base drive unit, with heavy die cast chassis 
laminated cones with rolled P.V.C. surrounds. 
two 3 " diameter approx. domed tweeters 
romp with crossover networks £2000 

+ 14.00 p b p stereo pair 

Order giving your credit card number ONLY 

ALL PLACES INC.VAT AT 12k% 
6006 NOT nlSPatcvio MMus 

PrIc.a` erred amaron and : bled 
to change without notice. We are 
u . so nable 

stamped addrto 
allow all 

esr sed 
ero 

lo C pe 
fully deacriptive catalogue 

anr v d 
our fully 

further Informaron. 

'2900 
+p f210 

303 EDGWARE ROAD. LONDON WO 
Personal Shoppers EDGWARE ROAD, 9.30 
5.30 p.m. Half day Thurs. 
SIC NIGH STREET. ACTON, LONDON WO INS 

ACTON. Mail Order only No callers 

PORTABLE 
MONO 
DISCO 
CONSOLE 

with built-in pre -amplifiers 
Here's the big -value portable disco console from 
RT -VC I It features a pair of 6SR MP 60 type auto - 
return, single play professional series record decks. 
Plus all the controls and features you need to give 
fabulous disco performances, p h p f6.50 
Simply connects into your 

£6400 existing slave or external amplifier. 

35 -WATT MONO DISCO AMP 
027" 
+pbp 
f 2.50 

Size approx 

Here's the mono unit you need to start off with. 
Gives you a good solid 35 watts rms, 70 watts peak 

output. Big features include two disc inputs, both 
for ceramic cartridges, tape input and microphone 

input. Level mixing controls fitted with integral 
push-pull switches. Independent bass and treble 
controls and:master volume. 

100 WATT 
MONO 
DISCO AMP 
Size approx. 
14' ' 4- . 10/'. 

- 
--..-t 

Sloping facia,you can use the controls # 

without fuss or bother. Brushed alumimium fascia 
and rotary controls. Five smooth acting, vertically 
mounted slide controls - master volume, tape level, 
mic level, deck level, PLUS INTER -DECK FADER for 
perfect graduated change from record deck No. 1 to 

No. 2, or vice versa. Pre -fade level control )PFL) 
lets YOU hear next disc before fading £6500 
it in. VU meter monitors output level. 
Output 100 watts RMS 200 watts peak.' ph p f4.00 

PRACTICE GUITAR 
AMPLIFIER WITH 
BUILT-IN SPEAKER 
This budget practice 
amplifier, has been 
specially designed for the 
amateOr. who requires a quality 
self-contained unit with all facilities. 2 inputs- 1 

for mic or guitar, the 2nd for record player or 
cassette deck, it also can be used for cine -sound 
amplification. 2 volume controls. 1 for each input, 
also base and treble controls. Power output with 
internal speaker,10 watts RMS. with remote 
speaker (not supplied) 20 watts 03250 
RMS. Size approx. 17' + 9- - I1'. + p b p f 3.0f 

HOME 8 TRACK OiAP 

CARTRIDGE PLAYER ` ., 125 
Automatically switches"-.,,,, 
programmes monitored by indicators. 
with manual override track selection. This unit will 
match with the Unisound modules and is comparable 
with the Viscount IV amplifier with Sim teak 
cabinet. approx. 9' 8' 3) pbp 11.50 

£1460 

4x4STEREO AMP 
KIT 014.50 P&Pf2. 
For the experienced 
constructor who wants 
to design his own stereo. 
Kit includes all necessary components 
including constructors manual. Plus Pair of 
easy to build 4 watt speakers in kit form, with 
teak simulate finish cabinets 12' x 9' a 5' approx. 

PYE STEREO 
GRAM CHASSIS 

(Complete with 
circuit -diagrams) 

Complete ready to install Wave bands LM. VHF 
STEREO. VHF MONO. Controls for tuning volume, 
balance, bass and treble. Power output 7 watts 
R.M.S per channel 14 watts peak 8 ohms. 
2"X 8" approx chassis speakers and 
ASO auto record player deck. 

35 PERSONAL SHOPPERS ONLY £ 
00 
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Incredible Value in Precision Test Meters 
AVAILABLE FROM SELECTED STOCKISTS. WRITE OR PHONE FOR LIST 

MICROTEST 80-I.C.E 20,000 Ohms/Volt 40 RANGES 
20,000 Ohms/Volt, (d.c.) 4,000 Ohms/Volt (a.c.) 2% accuracy. V d.c. 100mV to 
1 kV (6 Ranges). I d.c. 50µA to 5A (6 Ranges). V a.c. 1.5V to 1 kV (5 Ranges) I a.c. 
250µA to 2.5A (5 Ranges). Resistance, LO -N Ohms, Ohms x1, Ohms x10, 

Ohms x100. Output Level Measurements 1.5V to 1000V (5 Ranges) 
+ 6dB to + 62dB (5 Ranges). Capacitance 2512F to 25,000 µF (4 

Ranges). 1000 times overload protection (on Resistance ranges). 
Meter movement diode protection. Size (without case) 90x 

70x18mm. Automatic zero, non -parallax mirror scale. Un- 
breakable carrying case and probes supplied. Full After 

Sales Service available. Price £16.15 inc. VAT 

7' 

\ 

l 

Sole Importers 
and Distributors 

The I.C.E. Measurement System includes 
a comprehensive range of acces- 
sories: shunts, transformers, spec- 
ialised probes, transistor -tester etc. 
I.C.E. High -Voltage d.c. Probe, Model 18. 
Input Impedance: 500M Ohm, nominal (Other 
values available to order). The Model 18 d.c. 
Probe consists of a highly insulated moulded 
plastic body, fitted with a hand guard -ring, 

containing a stable, precision 500M 
Ohm resistor, which may be used to 
extend the d.c. voltage measuring 

/ capability of analogue multi -meters 
or electronic voltmeters, to a maximum 

value of 25kV. The probe is fitted with 
a prDd-tip for connection to the voltage 

source to be measured and a connecting 
lead terminating in a 2mm plug for inser- 
tion into the measuring instrument's d.c. 

voltage input socket. (4mm plug avaiiable to 
order). £6.42 inc. VAT 

Electronic Brokers Ltd 

SUPER TESTER 
680R-I.C. E. 

20,000 Ohms/Volt 80 RANGES 
20,000 Ohms/Volt 1% d.c. 4,000 Ohms/Volt a.c. 2% 
V d.c. 100mV to 2kV (13 ranges). V a.c. 2V to 2kV 
(11 Ranges). I d.c. 50µA to 10A (12 Ranges). I a.c. 
250µA to 5A (10 Ranges). Resistance Ohms x 1, x 
100, x 1000, x 10,000 and Low Ohms. Reactance 
Detector 0-10M Ohms. Freq. Measurement 0-5000 H 

(2 Ranges). Output Level 10-2000V (9 Ranges). 
Decibels -24-+70dB (10 Ranges). Capacitanc= 
0-500,000 pF (2 Ranges using mains supply) 0-20,r r r 

HE (4 Ranges using Internal 3 Volt battery). 1 rr, 
times overload protection on Resistance ranges 
and meter movement diods protection. 10 Measure- 
ment Functions and 80 Ranges. Size 128 x 95 x 

32mm. Non -parallax mirror scale. Unbreakablii 
carrying case supplied which contains probes, 
mains lead, crocodile clips and shorting link. 

Price E27.27 inc. VAT 

49-53 Pancras Rd., London NW 12QB. Tel: 01-837 7781 

Speed up your precision work with 

MINIATURE 
POWER EQUIPMENT 

SUPER 30 KIT - 30 tools Incl. drill 

without stand £19.39 pp f1 

PIS DRILLSTAND £5.13 pp 38p 

PI DRILL £9 67 pp 38p 

FLEXIBLE DRIVE SHAFT 
£5.94 pp 34p 

TRANSFORMER 
continuous ac/12v dc £7.56 pp 131p 

VARIABLE SPEED TRANSFORMER 

Replacement drills, 

£9.0pp eip 

stones, burrs, 

etc. 40p each. Circular saw blades Drill can be 
set of 4 with arbor £2'50. P. & P. held in 
any quantity 25p. 9" o 4" S.A.E. the hand. 
please for leaflet and order form 

PRECISION PETITE LTD 
119a HIGH STREET TEDOINGTON MIDDLESEX TW11 8HG 

Te1.01-977 0878.24 Hour recorded service 

Please send 10 12 
15p scam addressed enveloe 

MTI 

INTRODUCING 

THE NEW 

CROFTON 

CI CCTV 

CAMERA 

The Cl Camera is a completely new design 
offering a high specification CCTV Camel 
suitable for both professional and amateur 
use. 
The design otters high sensitivity with 
good signal to noise ratio by incorporating 
an F.E.T. front end. 
Wide range and stable automatic sensitivity 
control circuit allows Camera to be operated 
in a wide range of lighting conditions. 
All controls are internal and once set 
remain stable over long time periods. 
Small size and weight make this a most 
versatile Camera for general usage. 
Special one off Retail Price including 
Vidicon (Less Lens) £140.59 inclusive. 
Kits also available. 

Send s.a.e. for information. 
Secondhand cameras and monitors always 
available. 

CROFTON ELECTRONICS LTD 
Dept. B. 35 Grosvenor Road, Twickenham. 

Midd.. Tele. 01-891 1923 
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Electronic Holiday Kits 

o eC.IT and BLO1, 

Push the component 
into the T-DeC. 

No soldering. 
Plug components in and out. 

Each circuit diagram 
has the holes numbered 

into which the components are inserted. 

S -De -K -IT 
The perfect kit for beginners, students, professionals 

and all users of discrete components. 
This S -De -K -IT contains 1 S-DeC+ control panel, 9 

Blob -Boards, 20 double ended leads + instruction book 
to build (no components) Electronic Flasher + Binary 

Counter + LC Oscillator + 3 Stage Amplifier, Morse 
Practice Oscillator, Radio Receiver, Radio -Microphone, 

Light Operated Switch, CR Oscillator, Wien Network 
Oscillator, S -De -K -IT complete in ABS box, with 

component tray 

When circuit is proved working, 
transfer component by component 
to exactly same numbered position 

in Blob -Board. 

T -De -K -IT 
This T -De -K -IT contains 1 T-DeC+ control panel + 
1 16 Dil carrier + 4 Blob Boards + 4 ICs + all discrete 
components + instruction book with step by step 
instructions to build:- Burglar Alarm + Sound Fuzz 
Circuit, SR Latch + Two Tone Siren. 

Complete Kit with all Components £13.00 + £1.66 
Post and VAT 

Normally £6.38 only £4.95 + £1.00 Post and VAT 

NB The discrete components to build the above S -De -K -IT are listed but not supplied. 
This is because using discrete or surplus components you can buy all the 

components very cheaply from your local component supplier. 

P.B. Electronics (Scotland) Ltd. 
57 High Street, Saffron Walden, Essex CB10 1AA England. 
Telephone: Saffron Walden (0799) 22876 Telex: 817185. 
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CRESCENT RADIO LTD. 
164-166 HIGH ROAD, LONDON N22 6EJ 888-3206 

(also) 13 SOUTH MALL, EDMONTON, N.9 803-1685 
MAIL ORDER DEPT. 

I ST. MICHAELS TERRACE, WOOD GREEN, 
LONDON N22 4SJ Phone 888 4474 

3 -WAY MULTIPLE AC ADAPTOR 
This compact adantor allows a large range of battery 
powered equipment to be operated from A.C. mains 
(220-240V A.C.). Switchable for 6. 7.5 or 9 volts, 
current rating ifs 300 m/A max. A polarity reversing 
coupler is incorporated and the lead is terminated by a 
four way plug offering connections by 2.1 and 2.5mm 
sockets, 2.5 and 3.5uun plugs. The sealed moulded unit 
is fitted with a 3 pin 13A mains plug and measures 
70 x 50 x 42mm approx. Only £3.50 + 8%. 

MULTI -METER M5112 
50,000 0. . 

I[ ou need y a 
ï 

good for 
vouestru nt fo 
your work// ' hobby and 

j you're not 
prepared to 
settle for a 

*! small scale 
and poor 
rangea, then 
read the 

ape ¡fictitious for the 
18M12, and send for one! 
AC volte: 0 to 1.5, to 0/600 
in 10 ranges. DC volt.: 0 to 
0.5, to 0/500 in 12 ranges. 
DC current: 0 to 25 µA, to 
0/10 amps 10 ranges. 
Resistance: 0 to 100 ohm, 
to 0/16 meg ohms in 4 
ranges. Decibels: -20 to 
+62 db In 10 ranges. She: 
81 x 41 x 211nch. 
Price 619.4 + 8% VAT. 

000DMANS 81n. LOUDSPEAKER 
Goodan "Audiom 8PA" Bass L/speaker, impedance m 
8 ohm, power handling 15W nominal. Our price 
24.58 + 124% VAT. 

"0100" 100 WATT AMPLIFIER 
All built and tented, mounted on a plain aluminium 
chassis which measures 18" x 91" x 4" and which you 
can mount into a cabinet of ymir choice. Four con. 
trolled Input., master volume, treble, middle and base 
control,. Sic protected output. 100 watts clean into 
Bohm L/B. Ideal for dieto, music groupe, PA. and 
clubs. A bargain at 648 + £1 caer. + 8% VAT. 

P.C. ETCHING KIT 
This kit contains all that the constructor will need to 
etch the circuits of hie own design. 
Contents-Plaetic etching dish. Sample capper clad 
board. Laminate Cutter. 1 lb Ferric Chloride. Large 
Plastic Spoon. Etch Resist Pen. Full Etching In- 
structlone. 
Complete and Big Kit Value at 2485 + 8% VAT. 

BARGAIN PROJECT BOX 
A plastic box with moulded 
extrusion rail, for PC or 
Chassis panels with metal 
front plate fitted with four 
screws (all supplied). SIZE 
(internal) 81mm x 51mm x 

OUR PRICE 60p. +8% 

POWER SUPPLY UNITS 
+8% 

PPI ,witched 3, 41 8, 74, 
9 and 12 volte at 500 m/a. 
with on/off switch and 
pilot light. Size: 130mm x 
55mm x 75mm. 
ONLY £5.50 

Ma CONDENSER 
MICROPHONE 
Cardiold and omnl-direc 
tdonal 600 ohm and 50K 
obm impedance. 20-18.000 
Hz. On/off switch api wind 
shield. Complete with etand 
adaptor. Packed in pressa- 
tauon bot. 
Price 614.60 + 121% VAT. 

PIEZO ELECTRIC HORN UNITS 
New quality power t 
no form of crossover network is required 
ne low frequency voltages simply have 
no effect on the tweeter. 
Specification:- , 
Frequency response: 3.8k1Iz to 28kHz 
± 3db. (input 4V rme pink noise-output 
105db)..Max. continuous rms Input 
voltage: 25V 
Minimum series resistor: 10ohm at lw 
Weight: 83 gm. (2.250x.) 
Panel Cut Out: 76mm dia. (31n). , 

Size: 85mm x 85mm x 75mm 
Rating: Depending on connection» up 
to 100W approx. 
Price: £9.00 + 8% VOT. 

8 KILOWATTS 
LIGHT CONTROL 

Three Channel Bau, 
Middle, Treble, Each 
channel hoe Ito own 
seneitivlty control. 
Just correct the In 
put of We unit to 
the eaam ter - 
minet@ of an amplifier and 
1000W lampe to the output 
you produce a fascinating 
guaranteed.) £18'50 

PSYCHEDELIC 
UNIT 

tarte 

connect three 2.,0V up to 
terminale of the unit, and 

sound -light display. (All 

plus 75p P. & P. % 
HEAVY DUTY 12 VOLT 
POWER SUPPLY 
1.5 amp at 12 volt power 
supply approx. size 6" x 
4" x 34". Ideal for using 
your car entertainment in 
the home from domestic 
mains. Suitable for 8 track 
sette machines. Price 27-60 + 

BARGAIN TRANSFORMERS 
12-0-12 volt 500m/a 

240 volt primary transformer bargain. 
approx size 60mm x 40mm x 50mm 
fixing centres 75mm our price £1 .20 + 8% 

cartridge or 4 track cas- 
VAT 8%. EFFECTS 

PROJECTOR 
160" 

No Disco (should 
be without our 

new effects projector, we 
believe that this le the 
most versatile machine for 
projecting coloured Images 
to supplement your music. 
Spec:-Volts=220/240 AC 
50Hz. Lamp=Al/167 150 
watts. Standard Lens 
80 m/m. 

A sturdy metal construe- 
tion and takes a range of 
lenses and accessories. 
Conies complete with 8" 
liquid wheel and ready to 
use. A bargain at 627 + 
VAT 8%. 

8 WAY AND 3 WAY CROSSOVERS +184% 
NT206 2 -way- network for 8 ohm epeakere up to 30 
watts. Price £380. 

NT206H 2 -way, as above, 100 
watts. Price 2826. 
NT306 
3 -way network for 8 ohm speakers 
up to 30 watts. Price 68 26. 
NT306H 
3 -way, as above, 100 watts. Price 
24.00. 

TIE -CLIP CONDENSER MICROPHONE 
Omni -Directional 600 ohm 40-15,000Hz. 
Extra long lead. Ideal for stage work. 
conferences, etc. Price 29-50+124%VAT. 
LOW NOISE LOW PRICE CASSETTES+8% 
Good quality tape in well made screw type cassettes. 
Presented in single plastic case,. 
C60 -40p C90 -50p C120=60p 
10% Discount on ten or more canettes of one type 

LOUDSPEAKERS+12}^/, 
21" 8 ohm 90p 

24" 40 ohm 90p 

2}" 80 ohm Sop 

5" 8 ohm ceramic 21 50 

ABS PLASTIC BOXES 
Handy boxes for con ruction projette. Moulded 
extrusion rall, for P.C. or chaule panels. Fitted with 
lmm front panel,. 
1005-105mm x 73mm x 45mm 82p 
1006-150mm x 74mm x 47mm 80p 
1007-185mm x 124mm x 60mm £1.80 
1022-107mm x 85mm x 45mm 82p 

(sloping front) Plus 8% VAT 

U.K. CARRIAGE 50p UNLESS OTHERWISE STATED 
ACCESS AND BARCLAYCARD ACCEPTED 

VAT-All prices are excluding VAT. Please add to each item the VAT rate indicated. 

Wilmslow 
tia Audio 

THE firm for speakers! 
SEND 10P STAMP FOR THE WORLDS BEST 
CATALOGUE OF SPEAKERS, DRIVE UNITS, 
KITS, CROSSOVERS ETC. AND DISCOUNT 
PRICE LIST. 

ATC AUDAX BAKER BOWERS & WIL- 
KINS CASTLE CELESTION CHARTWELL 

COLES DALESFORD DECCA EMI 
EAGLE ELAC FANE GAUSS GOOD - 

MANS HELME I.M.F. ISOPHON JR 
JORDAN WATTS KEF LEAK LOWTHER 
MCKENZIE MONITOR AUDIO PEERLESS 
RADFORD RAM RICHARD ALLAN SEAS 

TANNOY VIDEOTONE WHARFEDALE 

WILMSLOW AUDIO (Dept. P.W.) 
SWAN WORKS, BANK SQUARE, WILMSLOW, 

CHESHIRE SK9 1HF 
Discount HiFi Etc. at 5 Swan Street and 10 Swan Street. 

TEL WILMSLOW 29599 FOR SPEAKERS 
WILMSLOW 26213 FOR HIFI. 

they 
should be 

half way up 
the wall! 

'' Fidelity Fast- 
enings are the 

newest, smartest 
way to place your 

speakers where 
they belong - on the 

wall. Almost undetectable when fitted they are 
easily adjustable and allow your speaker system to 
be placed in the best possible acoustical position, 
where they stay due to the rubber friction 
mounting. Fidelity Fastenings take a weight of up 
to 50 lbs and your speakers are easily lifted off for 
dusting and redecorating. 
Available from all good Audio and Hi-Fi shops and 
stores at £5.49. Look for the red and black box. 

If you have any difficulties in obtaining your Fidelity 
Fastenings, write for details of your nearest stockists to: 

The Ridgeway, Iver, Buckinghamshire, 
Tel: (0753) 654222. 
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15-240 Watts! 
HY5 
Preamplifier 

HY30 
15 Watts 
into 8E 

HY50 
25 Watts 
into 8u 

HY2I0 
60 Watts 
into 8u 

HY200 
120 Watts 
into 8E 

HY400 
240 Watts 
into 4u 

POWER 
SUPPLIES 

I.L.P. ELECTRONICS LTD., CROSSLAND HOUSE, 
NACKINGTON, CANTERBURY, KENT, CT4 7AD. 

The HY5 is a mono hybrid amplifier ideally suited for all applications. All common Input 
functions (mag Cartridge, tuner, etc) are catered for Internally. The desired function is achieved 
either by a multi -way switch or direct connection to the appropriate pins. The internal volume 
and tone circuits merely require connecting to external potentiometers (not included). The HY5 
is compatible with all I.L.P. power amplifiers and power supplies. To ease construction and 
mounting a P.C. connector io supplied with each pre -amplifier. 
FEATURES: Complete preamplifier In single pack-Multi-function equalization-Low noise 
-Low distortion-High overload-Two simply combined for stereo. 
APPLICATIONS: HI-Fi-Mixers-Disco-Guitar and Organ-Public address 
SPECIFICATIONS: 
INPUTS. Magnetic Pick-up 3mV; Ceramic Pick-up 30mV; Tuner 100mV; Microphone 10mV; 
Auxiliary 3-100mV; input impedance 4.7k0 at 1kHz. 
OUTPUTS. Tape 100mV; Main output 500mV R.M.S. 
ACTIVE TONE CONTROLS Treble ± 12dB at 10kHz; Bass ± at 100Hz. 
DISTORTION. 0.1°%, at 1kHz. Signal/Noise Ratio 68dB. 
OVERLOAD. 38dB on Magnetic Pick-up. SUPPLY VOLTAGE ± 16-50V. 

Price £5.22 + 65p VAT P&P free. 

The HY30 is an exciting New kit from I.L.P. It features a virtually indestructible I.C. with short 
circuit and thermal protection. The kit consists of I.C., heatsink, P.C. board. 4 resistors, 6 

capacitors, mounting kit, together with easy to follow construction and operating Instructions. 
This amplifier is ideally suited to the beginner In audio who wishes to use the most up-to-date 
technology available. 
FEATURES: Complete Kit-Low Distortion-Short, Open and Thermal Protection-Easy to 
Build. 
APPLICATIONS: Updating audio equipment-Guitar practice amplifier-Test amplifier- 
audio oscillator. 
SPECIFICATIONS: 
OUTPUT POWER 15W R.M.S. into 80: DISTORTION 0.1% at 1.5W. 
INPUT SENSITIVITY 500mV. FREQUENCY RESPONSE 10Hz-16kHz-3dB. 
SUPPLY VOLTAGE± 18V. 
Price £5.22 + 65p VAT P&P free. 
The HY50 leads I.L.P.'s total integration approach to power amplifier design. The amplifier 
features an Integral heatsink together with the simplicity of no external components. During the 
past three years the amplifier has been refined to the extent that it must be one of the most 
reliable and robust High Fidelity modules In the World. 
FEATURES: Low Distortion-Integral Heatsink-Only five connections -7 amp output tran- 
sistors-No external components 
APPLICATIONS: Medium Power Hi -F1 systems-Low power disco-Guitar amplifier 
SPECIFICATIONS: INPUT SENSITIVITY 500mV 
OUTPUT POWER 25W RMS into 8f2 LOAD IMPEDANCE 4-160 DISTORTION 0:04% at 25W 
at 1kHz 
SIGNAL/NOISE RATIO 75dB FREQUENCY RESPONSE 10Hz-45kHz-3dB. 
SUPPLY VOLTAGE ± 25V SIZE 105 50 25mm 
Price £6.82 + 85p VAT P&P free. 

The HY120 is the batty of I.L.P.'s new high power range. Designed to meet the most exacting 
requirements including load line and thermal protection this amplifier sets a new standard In 
modular design. 
FEATURES: Very low distortion-Integral heatsink-Load line protection-Thermal protec- 
tion-Five connections-No external components 
APPLICATIONS: HI-FI-IHigh quality disco-Public address-Monitor amplifier-Guitar and 
organ 
SPECIFICATIONS 
INPUT SENSITIVITY 500mV. 
OUTPUT POWER 60W RMS Into 80 LOAD IMPEDANCE 4-160 DISTORTION 0.04% at 60W 
at 1kHz 
SIGNAL/NOISE RATIO 90dß FREQUENCY RESPONSE 10Hz-45kHz- 3dB SUPPLY VOLTAGE 
+35V 
SIZE 114 50 85mm 
Price £1584 + £1.27 VAT P&P free. 

The HY200 now improved to give an output of 120 Watts has been designed to stand the most 
rugged conditions such as disco or group while still retaining true Hi -FI performance. 
FEATURES: Thermal shutdown-Very low distortion-Load line protection-Integral heatsink 
-No external components 
APPLICATIONS: Hi-Fi-Disco-Monitor-Power slave-Industrial-Public Address 
SPECIFICATIONS 
INPUT SENSITIVITY 500mV 
OUTPUT POWER 120W RMS into 80 LOAD IMPEDANCE 4-1611 DISTORTION 0.05°% at 100W 
at 1kHz. 
SIGNAL/NOISE RATIO 96dB FREQUENCY RESPONSE 10Hz-45kHz-3dB SUPPLY VOLTAGE 
f45V 
SIZE 114 50 85mm 
Price £2332 + £1.87 VAT P&P free. 

The HY400 is I.L.P.'s "Big Daddy" of the range producing 240W into 401 It has been designed 
for high power disco address applications. If the amplifier Is to be used at continuous high 
power levels a cooling fan Is recommended. The amplifier includes all the qualities of the rest 
of the family to lead the market as a true high power hi -fidelity power module. 
FEATURES: Thermal shutdown-Very low distortion-Load line protection-No external 
components. 
APPLICATIONS: Public address-Disco-Power slave-Industrial 
SPECIFICATIONS 
OUTPUT POWER 240W RMS into 40 LOAD IMPEDANCE 4-160 DISTORTION 0.1% at 240W 
at 1kHz 
SIGNAL NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz-45kHz-3dB SUPPLY VOLTAGE 
f45V 
INPUT SENSITIVITY 500mV SIZE 11410085mm 
Price £3217 + £2.57 VAT P&P free. 

PSU36 suitable for two HY30's £5.22 plus 65p VAT. P/P free. 
PSU50 suitable for two HY50's £6 82 plus 85p VAT. P/P free. 
PSU70 suitable for two HY120's £13' 75 plus £1.10 VAT. P/P free. 
PSU90 suitable for one HY200 £1265 plus £1 -01 VAT. P/P free. 
PSU180 £2310 + £1.65 VAT. 
B1 £0.48 + £0.06 VAT. 

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS 
Please Supply 
Total Purchase Price 
I Enclose Cheque Postal Orders Money Order E 
Please debit my Access account Barclaycard account 

Account number 
Name and Address 

Available 
June '76 

Signature 
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BEFORE YOU BUY AN AMPLIFIER MODULE -CHECK: 

DOES IT HAVE 
te 33AADR 

VERS (R00 WSUN T) *Ie INTEGRAL OUTPUTEE CAPACITOR' 

THEN COMPARE WITH THE TAMBA RANGE -EXCELLENT VALUE -25, 50 &100 W RMS 

TAM1000 100W 4 OHMS 65V £9 80 

TAM500 50W 4 OHMS 45V £7 50 

TAM250 25W 8 OHMS 45V £4.75 

POWER SUPPLIES 
For 1 or 2 TAM250/500 £750 
For 1 or 2 TAM1000 £9.60 

(Carr. Sop on supplies) 

ALL PURPOSE 

rÁ^"ß NEW MIXER/PREAMP 

Suits loads 4-16 ohms Low distortion (01%) 
20-20,000 hz ±1dB Low profile (1" High 3}" x 3") 
Silicon circuitry throughout 75% efficient 
Glass fibre P.C.B. Accepts most mixer/preamps 
High sensitivity (100mV 10k) Four simple connections 

High Grade Components used throughout: Texas, Mullard, R.C.A., Plessey, etc. 

(WITH 60 mm SLIDER VOLUME) 

Anodised & printed facia 
Suitable for multiple input systems 
High & low impedance Inputs 
High sensitivity 
Built in supply smoothing 
20-20,000 hz +1dB 
80dB Noise level 
Accepts a wide variety of inputs 
Wide range bass á treble controls 

Use up to 10 preamps with 1 power 

COMPLETE & TESTED assembly 
with Treble & Bass controls plus 
slider Volume Control. £6.50 

You may order as follows: C.W.O. (crossed cheques, P.O.s, M.O.s, etc.) C.O D. (60p 
extra). We accept Access and Barclaycard-send or telephone your number-do not 
send your card. Add VAT at 8% to orders for 50-100W units and at 12+% for 25W 
units 

Hours, 9.30 a.m.-5 p.m. 
Monday-Saturday. 
Callers welcome. 
Tel: (01) 684 0098 

TAMBA ELECTRONICS 
BENSHAM MANOR ROAD PASSAGE, BENSHAM MANOR ROAD, THORNTON HEATH, SURREY 

PRACTICAL WIRELESS T.V. SOUND TUNER 
(Nov. 75 article by A. C. Ainslie) 
IF Sub -Assembly (G8) £6.80. P & P 75p. 
Mullard ELC1043 Varicap UHF Tuner £4.50. P & P 35p. 
3 -way Station Control Unit £1.20. P & P 25p. 
6 -way Station Control Unit (Special Offer) £1.00. 
Power Supply Printed Circuit Board £1.00, P & P 30p. 
Res, Caps, Semiconds, etc. for above £5.80 
Mains Transformer for above £2.50, P & P 30p. 

Add 14% VAT to price of goods. P & P all items 85p. 
Copy of original article supplied on request 

Callers welcome at shop premises. 

MANOR SUPPLIES 
172 WEST END LANE, LONDON NW6 

(Near W. Hampstead Tube Stn.) Tel. 01-794 8751 

BARGAIN PARCELS SAVE POUNDS 
Huge quantities of electronic components must be cleared as space 
required. 1000's of Capacitors, Resistors, Transistors, etc, and ex equipment 
Panels, etc. Covered with valuable Components. No time to sort, so must 
sell by weight. 71b £3.95, 141b £6.60, 281b £1090, 58íb E1S7S, 1121b £21.50, 
inc. P & P. 

BARGAIN PACKS 
300 Mixed Resistors; 6 i watt E1 
100 Mixed Diodes, IN4148 etc. £1 
100 Mixed Diodes including 
Zener and Power Types £3 
100 New and Marked Signal 
Transistors Inc. ZTX212, BC148, 
BF194, etc. £3 
200 New and Marked Transistors 
Inc. AC128, 2N3055. ZTX212, 
BFY50, BD131 E6 

Add 30p P & P on all above 

lib Ferric Chloride 
51b Ferric Chloride 
12 ZTX212 Gen. Purp. PNP 
1 Dais Pen, etch resist. 
40 0A91/95 type Glass Diodes 

£1 

£4 

£1 
gap 
£1 

4 Aluminium Boxes 128 x 44 x 
38mm. Ideal for Signal Injectors 
etc. £1 

Items. Over E19 P & P FREE 

DELUXE FIBRE GLASS BOARD P.C. KITS 
INC. 150 sq in Copper Clad F/G Board, ltb Ferric Chloride, A Dalo Pen, 
Abrasive Cleaner, 2 Mini Drill Bits, Etch Tray and Instructions. Only £5.30 
Inc. P & P. Send cheque or P.O. with order to: 
SENTINEL SUPPLY, 20A Waddon Road, Croydon, Surrey. 

Latest revised issue (4th Edition, Cat. 8). Includes new ranges of 
meters and switches as well as price adjustments together with 
items from advanced opto -electronic components to humble 
(but essential) washers. Many things listed are very difficult 
to obtain elsewhere. The Company's own computer expedites 
delivery and maintains customer satisfaction. Attractive 
discounts are allowed on many purchases. ACCESS AND 
BARCLAYCARD ORDERS ACCEPTED. 

STAGE on all C.W.O. mail orders in U.K. over 
£2.00 list value (excluding V.A.T.) If under, 
add 1Sp handling charge. 

All communications to Dept. PW 5 
28 ST.:ODES ROAD, ENGLEFIELD GREEN, EGRESS, SURREY 
TW20 OHS. Tel Egham 3803. Telex 284475 Shop 9-5.30, 9-1 pm Out - 

NORTHERN BRANCH: 880 Surnage Lane, Surnage, 8iasebeeter 
519 1NA. Tel: 10611 432 4945. Shop 9.5.30pin, 1 pm Sato. 
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woad ready for use 

Complete wrththree 

m 

£18.95 
100wen coloured rnp 
that flash deat 

random 
penoenny 

Sound to Light600 

MASTER UNIT WATER 

TWIN BANK 6 LIGHT (less lamps) LENGTH 

...-[ 

14L inches UN I T 

fee.; Fitting- -- £9.55 

l á)áa) 

ES. Fitti £1035 

TYPE A SPOT 
CHANNEL (less lamp; 

£30.95 
rNccuDruc u+AJa7tL 

cv /YUG9 AYD 
Haays ,whiT SOUEr 
ovr7 

TYPE B 3 BANK UNIT 
(Less Lan,ps) 

Fitting 'Fitting ( 716 

100 WATT SPOT LAMPS 
RED YEL LOW,GRE EN 

BLUE, 40. sock 
CLEAR £1 O.C. or S. Finial 

3 lamps 
[4.20 

t ra¢rt INCLUDE yA.T. W PO T\ r4txlo 
to rae U,ara 

8 C Fitting 

£19564. 
E S Fitting 

£1.11'"' 

TWIN BANK 12LIGHT 

--a UNIT 
Length 

314. 

(less lamps) 

Fitting£15 601 Fitttting£17 00 

for illustrated leaflet 8 nee Fs 

ALBEN ENGINEERING CO. LTD., 
DEPT P W THE CRESCENT WORSTHORNE, 
BURNLEY. LANCS. Tel Burnley 20940 

SPECIAL 
OFFER 
NOW 

When you are sunning yourself on the beach give a thought to 
us poor electronic kit manufacturers who, because you do not 
wish to sit indoors making electronic equipment are not oper- 
ating at full capacity. 
Well, to encourage you to invest NOW in a Sparkrite ignition 
we are offering 

This coupon en- 

titles you to 
£2.50 off every 
Sparkrite MK2 kit 
or unit and £1.00 
off every switch 
ordered before 
31st August 1977. 

Nett kit 
Nett unit 
Nett switch 

OKits or Units and 

OFFSwitches. 

price £ 9.30 inc VAT p&p 
price £12.47 inc VAT p&p 
price £ 3.30 inc VAT p&p 

SpArita 
Capacitive discharge 
electronic ignition kit 

Smoother running 
Instant all-weather starting 

* Continual peak performance 
* Longer coil/battery/plug life 

Improved acceleration/top speeds 
* Optimum fuel consumption 
Sparkrite Mk. 2 is a high performance, high quality capacitive discharge 
electronic ignition system in kit form. Tried, tested, proven, reliable 
and complete. It can be assembled in two or three hours and fitted in 
15/30 mins. 
Because of the superb design of the Sparkrite circuit it completely 
eliminates problems of the contact breaker. There is no misfire due to 
contact breaker bounce which is eliminated electronically by a pulse 
suppression circuit which prevents the unit firing if the points bounce 
open at high R.P.M. Contact breaker burn is eliminated by reducing the 
current to about 1/50th of the norm. It will perform equally well with 
new, old, or even badly pitted points and is not dependent upon the 
dwell time of the contact breakers for recharging the system. Spark rite 
incorporates a short circuit protected inserter which eliminates the 
problems of SCR lock on and, therefore, eliminates the possibility of 
blowing the transistors or the SCR. (Most capacitive discharge ignitions 
are not completely foolproof in this respect). All kits fit vehicles with 
coil/distributor ignition up to 8 cylinders. 

THE KIT COMPRISES EVERYTHING NEEDED 
Ready drilled pressed steel case coated in matt black epoxy resin, ready 
drilled base and heat -sink, top quality 5 year guaranteed transformer 
and components, cables, coil connectors, printed circuit board, nuts, 
bolts, silicon grease, full instructions to make the kit negative or 
positive earth, and 10 page installation instructions. 

OPTIONAL EXTRAS 
Electronic/conventional ignition switch. 
Gives instant changeover from "Sparkrite- ignition to conventional 
ignition for performance comparisons, static timing etc., and will 
also switch the ignition off completely as a security device, includes: 
switch connectors, mounting bracket and instructions. Cables excluded. 
Also available RPM limiting control for dashboard mounting 
(fitted in case on ready built unit). 

CALLERS WELCOME. For Crypton tuning and fitting service - 
'phone 10922133008. 
PRICES INCLUDE VAT, POST AND PACKING. 

IMPROVE PERFORMANCE & ECONOMY NOW 
Note-Vehicles with current impulse tachometers (Smiths code on dial 
RVt) will require a tachometer pulse slave unit. E3.35 Inc. V.A.T. pet p. 

E.D.A. e2 BATH STREET, WALSALL, WS1 3DE. 

} 

1 

I 
ignition Changeover switches ® E4.30 

R.P.M. Limit systems in above units O E2.42 

Quick Installation 

required 

Electronics Design Associates, Dept., P.W.8 
82 Bath Street, Walsall, WS1 3DE. Phone: 109221 33652 

YI 
Name 

Address 

Mk. 2 DIY Au. Kite E1 
an ,, 

Mk. 2 Ready Built Negativa Earth O E14.97 

Mk. 2 Ready Built Positive Earth e E14.97 

I enclose cheque/POs 
for 

Cheque No. 

Send SAE if brochure 
only required. 

1 
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High quality audio 

OUR PRICE ONLY 

£20.45 ' 
The 450 Tuner provides instant programme selection at the touch 
of a button ensuring accurate tuning of 4 pre -selected stations, any 
of which may be altered as often as you choose, by simply changing 
the settings of the pre-set controls. 
Used with your existing audio equipment or with the BI -KITS 
STEREO 30 or the MK60 Kit etc. Alternatively the PS12 can be 
used if no suitable supply is available, together with the Trans- 
former T461. 
The S450 is supplied fully built, tested and aligned. 
The unit is easily installed using the simple 
instructions supplied. 

AL 
0 

25 Watts 
(RMS) 

Max Heat Sink temp. 90C. Frequency response 20Hz. 
Distortion better than 0 1 at 1kHz. Supply voltage 15- 

50v. Thermal Feedback. Latest Design Improvements. 
Load -3,4,5, or 16ohms. Signal to noise ratio 80db. 

Overall size 63mm. 13mm. 
Especially designed to a strict specification. Only the 
finest components have been used and the latest solid- 
state circuitry incorporated in this powerful little amplifier 
which should satisfy the most 
critical A.F. enthusiast. 

ONLY £4.35 
Stabilised Power Supply Type SPM80 
SPM80 is especially designed to power 2 of the AL60 
Amplifiers, up to 15 watts (r.m.s.) per channel simul- 
taneously. With the addition of the Mains Transformer 
BMT80, the unit will provide outputs of up to 1.5A at 35V. 
Size: 63mm, 105mm, 30mr,t. Incorporating short circuit 
protection. 
INPUT VOLTAGE 33-40V. A.C. 
OUTPUT VOLTAGE 33V. D.C. Nominal 
OUTPUT CURRENT 10mA-1 5 amps £3.75 OVERLEAD CURRENT 1.7 amps approx. 7 
DIMENSIONS 105mm x 63mm x 30mm 
TRANSFORMER BMT80£2.60 + 62p. postage 

STEREO FM TUNER 
Fitted with Phase Lock -loop * FET Input Stage * VARI -CAP diode tuning * Switched AFC * Multi turn pre-sets * LED Stereo Indicator 

Typical Specification: 
Sensitivity 3f< volts 
Stereo separation 30db 
Supply required 20-30v 

at 90 Ma max. 

STEREO 
PRE -AMPLIFIER 

A top quality stereo 
pre -amplifier and tone 
control unit. The six 
push-button selector 

switch provides a 
choice of inputs 

together with two 
really effective filters 

for high and low fre- quencies, plus tape output. 
MK00 AUDIO KIT: 

Kit of parts to include on/off switch, neon indicator, stereo 
front 
headphone sockets plus 

instruction booklet. COMPETE PRICE £20.55 p/us 62p postage. TEAK 60 AUDIO KIT: Comprising: Teak veneered cabinet size 16}" z 111" z 31", other parts include aluminium chassis, heatsink and front panel bracket plus back panel and approp- 
riate sockets etc. KIT PRICE £1070 plus 62p postage. 

TEREO 3 0 

PA 100 

Frequency Response + 1dB 20Ne-20KHz. 
Sensitivity of inputs: 

1. Tape Input t00mV into 100K ohms 
2. Radio Tuner 100mV Into 100K ohms 
3. Magnetic P.U. 3mV into 50K ohms 

P.U. Input equalises to RIAA curve within idB from 20Hz to 20KHz. 
20m Dimensions-299mSupply 

m20 

-35V at 
09mmxA. 35mm. 

£13.75 p ap 
45p 

COMPLETE 
AUDIO CHASSIS 

rnieggeerA 

7 + 7 WATTS R.M.B. 
The Stereo 

0comprises mss tereo tsfr, amplifiersand power su Thi wit 
complete 

theaddition of a ranomer or overwind produce a high quality audio unit suitable for use with a wide range of 
Inputs I.e. high quality ceramic pick-up, stereo tuner, stereo tape deck etc. Simple to install, capable of producing really first class results, this unit Is supplied with full Instructions, black front panel, knobs, mains switch, fuse and fuse holder and universal mounting brackets enabling it to be in- stalled in a record plinth, cabinets of your own construction or the cabinet available. Ideal for the beginner or the advanced constructor who requires HI - Fi performance with a minimum of installation difficulty (can be Installed in 30 mins.). 
TRANSFORMER £2.45 plus 62p p s p 

TEAK CASE £5 25 plus 62p p 6 p 
f16.25Pap{5p. 
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efe... h:0.::.,. n .:: W. .... . 

equipment mono and other modules for Stereo 

THE 
MEDIUM AL 
POWERED 8 
35 WS power Amp! 

ONLY 

£6.95 + 8% VAT 

A High Fidelity Power Amplifier with a maxi- 
mum Power Output of 35 watt R.M.S., 
which has a maximum operating voltage 
of 60v. A MUST for all HI-FI users. 
Maximum supply voltage 
Power output for 2% THD 
Harmonic distortion 
Load impedance 
Input impedance 
Frequency response +3dB 
Sensitivity for 25 watts 0/P 
Max. Heat sink temperature 
Dimensions 
Mounting 
Fuse requirements 

15-60v 
35 watts R.M.S. 
0.1 
3-8-16 ohm 
50K ohm 
20Hz-40KHz 
280mV R.M.S. 
90°C 
102mm x 64mm x 15mm 
2, 4BA fixing holes In heat sink 
1 5A 

MPA 
30 

AND for those who need more 

P -O -W -E -R 
AL250 r 1 25RWB 

Specially designed for use in- 
Disco Units, P.A. Systems, high power 
Hi-Fi, Sound reinforcement systems 
SPECIFICATION: 
Output Power: 125 watt RMS 

Continuous 
Operating voltage: 50-80 
Loads: 4-16 ohms 
Frequency response: 25Hz- 

20kHz Measured at 100 watts 
Sensitivity for 100 watts output 

at 1kHz: 450mV 
Input impedance: 33K ohms 

Total harmonic distortion 
50 watts into 4 ohms: 0.1 
50 watts into 8 ohms: 0.06% 

S/N ratio: better than 80dBs 
Damping factor, 8 ohms: 65 
Semiconductor complement:13 

transistors 5 diodes 
Overall size: Heatsink width 

190mm, length 205mm, height 
40mm 

ONLY £15.95 +8% VAT 

Enjoy the quality of a magnetic cartridge with your existing 
ceramic equipment using the new Bi -Pak M.P.A. 30 which is a 

high quality pre -amplifier enabling magnetic cartridges to be used 
where facilities exist for the use of ceramic cartridges only. 
Used in conjunction are 4 low noise 
high gain silicon transistors. It is pro- 
vided with a standard DIN input socket 
for ease of connection. Supplied with 
full, easy -to -follow instructions. 

VAT 
ADD 
122% 

POSTAGE & 
PACKING 

Postage & Packing add 25p unless other- 
wise shown. Add extra for airmail. Min. £1.00 

NEW 
AL30A 

..f: 

10w R.M.S. AUDIO AMPLIFIER MODULE''=. 
The AL30A is a high quality audio amplifier module replacing our :: 
AL20 & 30. The versatility of its design makes it ideal for use in ei 
record players, tape recorders, stereo amps, cassette & cartridge 
players. A power supply is available comprising of PS12 together 
with a transformer T538, also for stereo, the pre amp PA12. 

SPECIFICATION: ?:? 

Supply 22 to 32 volts 

Input Impedance 501( 

Total Harmonic Dls- 
tortion less than 5% k 

(Typically '3°%) 

80°xCHeat Sink Temp `k1+.;: 

Output Power 10w 
R.M.S. 
Load Impedance 8 
to 18 ohms 
Sensitivity 90mV for 
full output 
Frequency Response 
60Hz to 25KHz - 
2db 

ONLY £3.65 Dimensions 90 x 64 x 27mm 

PS12 

£6.70 

NEW PA12 Stereo Pre -Amplifier 
completely redesigned for use with 
AL -30A Amplifier Modules. Fea- 
tures Include on/off volume. Balance, 
Bass and Treble controls. Complete 
with tape output. 
Frequency Response 20Hz-20KNz 

(-3dB) 
Bass and Treble range±12dB 
Input Impedance 1 meg ohm 
Input Sensitivity 309mV 
Supply requirements 24V. SmA 
Size 152mm x 114mm x 33mm 

PA12 
Power supply for AL -30A, PA12, 
S450 etc. Input voltage 15-20v A.C. Output 
voltage 22-30v D.C. Output Current 800 mA 
Max. Size 60mntx43mmx26mm. I1O 

Transformer T538 £2.30 

DEPT. P.W.8 P.O. BOX 6 WARE HERTS 
COMPONENT SHOP: 18 BALDOCK STREET, WARE. TEL: 61 593 
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iV or se Codetv 
the PW Way 

AMONG the offerings in this issue of Practical Wireless is a 
Morse Code Tutor, an excellent project that we are sure will 
be suitable for construction by amateur radio clubs and 

groups up and down the country as well as by many individual 
constructors. While clubs often have organised code practice 
classes under the eagle eye of a qualified instructor it is very 
convenient if the odd member or two can sit down with our Tutor 
and get it to send perfect code over a wide range of speeds, just 
for practice. 

Whether we like it or not, passing the Morse proficiency test 
as set by the Home Office is a necessary requirement before the 
transmitting amateur can reach out on the HF bands. There is no 
other way out. 

Many Class "B" licencees, restricted to 144MHz and above, are 
quite happy to leave it at that. However, there generally comes a 
time when a two-way link on one of the HF bands would be most 
useful in conjunction with some VHF activity or other. The Oscar 
amateur radio satellite programme is one case in point where a 
world-wide network is maintained by enthusiasts on the HF bands, 
passing a continuous stream of scientific information concerning 
the operation of the satellites and predictions for future orbits. 
Without that network the full potential of these satellites would 
never be realised. 

While it is very easy to spurn the Morse code and to devise 
various reasons why one should not learn it, the fact remains that 
those who do take the trouble to pass the test are frequently de- 
lighted to discover that they have, without a great deal of trouble, 
acquired the ability to converse in a new language! However, that 
is only the beginning and after a few months of experience on the 
key the newly -acquired art of communication can easily super - 
cede the rather artless operation of just talking into a microphone! 
If DX is the main interest it will be found that many countries 
around the world appear at the low frequency end of bands on 
CW, some of which seldom appear on telephony. 

Unfortunately, old-fashioned methods of teaching the code are 
still persisted in, such as working up very slowly from a few 
characters a minute to 12 words a minute or so but always 
religiously maintaining the correct ratio of dots and dashes. This 
leads, almost inevitably, to the development in the pupil's mind 
of the well-known "speed barrier" around 7 or 8wpm when any 
further progress seems impossible regardless of the amount of 
practice indulged in. The only sensible method is to learn the 
sound of the whole letter or number sent at fairly high speed but 
with long gaps in between. Note that the sound is learned rather 
than the individual dots and dashes. Now when the gaps are 
gradually reduced in length, suddenly, hey presto, code at 12wpm 
without any "barrier"! 

The PW Morse Code Tutor can do just that without the need 
for an experienced operator to be present at the time. Any letter 
or character can be repeated ad lib until it is known by heart or 
rather, by ear! Mix them up and send them at random thus avoid- 
ing any chance of self-deception which always occurs if the 
letters etc are sent in alphabetical order as is sometimes advo- 
cated. 

Once confidence has been gained there is no reason why 
further practice should not be obtained with the help of another 
experienced operator but avoid other inexperienced operators 
like the plague! Otherwise you will both finish up with the same 
faults and these can be very difficult to eradicate. 

Eric Dowdeswell Assistant Editor 
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*********************** 
* 
* * 

E are sorry to have to 
report that Lionel* 
Howes G3AYA has had * 

*to relinquish the post of Editor* 
*because of continuing ill* 
*,health. Lionel was previously* 
*Assistant Editor before being* 
*appointed Editor in October* 
* 1974. * 
** We are sure that readers an 
*the many friends of Lionel will * 
* want to wish him a very speedy * 
*recovery to good health and* 
,*F we look forward to his con -e 

tinued involvement with the * 
* magazine in the future. 
*********************** 

* * * * 

Lionel Howes 

Put a name to it 
WE have been asked by A. 

Marshall (London) Ltd. 
to inform readers that 

this is their correct name, 
although from time to time a dif- 
ferent name appears in the index 
to advertisers. The correct address 
for this company is 42 Crickle- 
wood Broadway, London NW2 
3ET. Tel: 01-452 0161. 

Ten more to 
remember! 

TEN new transistors to join 
the already bewildering 
choice available to the 

general public have recently been 
announced by Ferranti. They are 
complementary members of the 
E -Line series, rated at 500mW 
and designed for small and 
medium signal amplification from 
DC to RF. 

The transistors in this new series 
are the BC546P and BC556P which 
are designed to withstand high 
breakdown voltages of Veeo of 
65V. 

The BC547P and BC557P which 
can be used as driver stages for 
AF amplifiers and signal process- 
ing circuits functioning from a 
voltage of up to 45V, or should 
a lower voltage be acceptable 
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NEWS... NEWS... NEWS... 
then the BC548P or BC558P may 
be selected. 

The final two in this series are 
the BC549/550P and the BC559/ 
560P and these are intended for 
low noise input stages in tape 
recorders and other good quality 
audio equipment. 

Ferranti Ltd., Special Compo- 
nents Division, Gem Mill, Chad- 
derton, Oldham. Tel.: 061-624 
0515. 

Weekend report 
EIGHTEEN of their 25 mem- 

bers attended a weekend 
meeting of the St. Dun- 

stan's Amateur Radio Society 
held in the Winter Garden at 
Ian Fraser House, Ovingdean, 
near Brighton, on May 20-22. 
Among those who had travelled 
some distance to be there were 
their Secretary/Treasurer Ted 
John G3SEJ, Merseyside, Jock 
Inness G4AJP, Yorkshire and 
SWL Tony Parkinson, Lanca- 
shire. The Society, open to St. 
Dunstaners, was inaugurated in 
January 1976 and is affiliated to 
the RAIBC, and RSGB, because 
of their military associations, to 
the .RAFARS, RNARS and the 
Royal Signals ARS. 

While using the call sign 
G4AFV/A, instead of their 
regular call GB3STD for such 
meetings, they worked several 
stations in the USA on 20m. 
Using a KW Atlanta feeding a 
Moseley Beam they also had a 
QSO with JA2GPR, despite heavy 
QRM. The operating of Bill Shea 
G4AUT impressed the visitors 
among whom were Louis Varney 
G5RV President of the Mid -Sussex 
ARS, Alan Baker G8LGQ Chair- 
man of the Brighton And District 
Radio Society, and a party of 
cadets from the 2464 (Storring- 
ton) Squadron of the ATC. At 
the same time a 2m transceiver 
was being operated by Peter 
Bargen G3OTB, from Aylesbury. 

The Saturday afternoon lecture 
was given by Ron Ham on 'Satel- 
lite Communication' and this was 
recorded by Ralph Cathles 
G3NDF for other members of the 
'white stick' brigade. After the 
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lecture Joan Ham showed the St. 
Dunstaners a selection of war- 
time morse keys including the 
Muirhead key made in 1915 and 
used flay the late iNelly Corry 
G2YL when she worked all con- 
tinents on 10m in October 1935. 
George Cole G4AWI a keen CW 
operator referred to the keys and 
to the value of CW operating 
when he moved the vote of thanks 
to the speaker. Looking to the 
future, Secretary Ted John said 
that it is proposed to set up a 
permanent amateur radio station 
at Ian Fraser House and to have 
it working by the end of the year. 

exhibition station, illustrated lec- 
tures on a visit to the Seychelles 
Islands by Roger Brown, G3LQP/ 
VQ9RB, and the launching and 
post -launch control systems for 
AERIE,L 5, one of the U.K. satel- 
lites, by John Wright, G3VPW, of 
the Appleton Research Labora- 
tory, Slough. 

There will be increased parking 
space this year and advice on 
obtaining overnight accommoda- 
tion will be available upon re- 
quest, from R. B. Dairies, 
GW3KYA, 16 Vancouver Drive, 
Penmain, Blackwood, Gwent. 

Seaside amateurs 
SOME 30 local radio en- 

thusiasts were present at 
the inaugural meeting of 

the newly formed Brighton and 
District Radio Society, held at 
the St. John The Baptist Social 
Club Hall, Bristol Road, Brighton, 
on May 18th. The chairman, Alan 
Baker, G8LGQ, said that their 
aims are to further the well-being 
of amateur radio in all it's aspects, 
provide a technical advice service, 
help members with home con- 
struction, and promote good rela- 
tions between people of similar 
interests. 

They meet fortnightly at the 
Baptist Hall, where new members 
are welcome. Details of member- 
ship and their future programmés 
can be obtained from the secre- 
tary, Nigel Hewitt, GBJFT, 74 
Carlyle Street, Brighton. 

Welsh date 
NOW established as the 

major amateur radio event 
in Wales the Welsh Ama- 

teur Radio Convention will again 
be held this year, on Sunday, 25th 
September, at the usual venue- 
Oakdale Community College, 
Oakdale, Blackwood, Gwent. The 
Convention will be opened by 
the Mayor of Islwyn Borough. 

Apart from the usual Trade 
Exhibition, the programme will 
include an exhibition of early 
amateur radio equipment, an 

New WRC times 
AS from Wednesday, 7th 

September, the transmis- 
sions of World Radio Club 

will be as follows:- 
Wednesday - 0815 to 0830 GMT 
Wednesday -1330 to 1345 GMT 
Wednesday - 2315 to 2330 GMT 
Friday - 2100 to 2115 GMT 

As can be seen the 0815 Sunday 
transmission has been cancelled. 

University 
convention 

TFIE Lancaster University 
Amateur Radio Society 
North West Amateur Radio 

Convention (must be the longest 
title of a convention yet) will be 
opening their doors to the general 
public at 2 p.m. on Saturday, 17th 
September, and again on Sunday 
18th. 

Lectures will cover many topics 
including repeaters, Oscar, TV, 
aerials, QRP, etc. There will be 
a supporting programme of films 
a raffle, constructors competition, 
and a coach tour of the lakes on 
Sunday. Full accommodation and 
all meals, including a dinner on 
Saturday are available. Optional 
lunch on Saturday will be avail- 
able for those arriving early. 

k'urther information concerning 
the convention and charges for 
the weekend can be obtained 
From J. R. Morris, Dept. of 
Physics, Lancaster University, 
Lancaster. 
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THIS power supply was designed to be easy to 
construct, with a very simple circuit, yet pro- 
vide facilities and a standard of performance 

normally only associated with professional equip- 
ment. It is constructed in a diecast box which also 
acts as heat sink for the power transistor. The dimen- 
sions of the box used limit the size of mains trans- 
former but this unit provides 0 to 12V at up to 
500mA. However, with a larger box and heat sink, 
the same circuit can provide lA with very minor 
modifications. 

CIRCUIT 
The circuit diagram is given in Fig. 1. Care has 

been taken to ensure that the circuit is stable under 
all conditions of use and some of the finer design 
points are explained below, along with the circuit 
description. The centre -tapped transformer and 
bridge rectifier provide both positive and negative 
rails, each of 15V nominal (18V off load). The 
negative rail provides the main current, the positive 

Cl1 C2 
2000 

yF 

B 

50yF 
R2 C4 
1.5k 5yF 

Tr1 
R32 18? ?- \ h.J2N3711 

VR2 
4.7k 

. R9 

2 

I W4951 

I. HICKMAN 

rail being used as an auxiliary supply for the 
reference zener Dl. C2, C3 and the zener provide 
three stages of smoothing/filtering, reducing hum 
across D1 to a fraction of a millivolt. VR2 allows the 
range covered by the output voltage control VR3 to 
be set to 12V. The stabilised output voltage is less 
than the voltage at the slider of VR3 by the V11E of 
Tr2, about 600mV. Tr2, 3 and 4 form a triple com- 
pound emitter follower, the large internal loop gain 

Fig. 1: Complete circuit diagram of the Handy -Mini Power Supply. 
The lettered points will assist in connecting the leads from the board 

to the components mounted in the other part of the box. 

C 

Tr3 
2N2905A 

R10 
220 

B 

O 
E 

M1 
500.pA 

Tr4 
BDY 38 

S2 

C1/ 
A B 

D2 
1N4001 

E 
EE 4---0 
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Holes 

A=114dia 
B = aI' dia 

C =1'1¢'dia 
D = 6BA clear 

E to suit terminal sockets 

(+) 

(E) 

1W496i 

Fig. 2: above, gives details of the holes required in the lid of the box. 
The hole for the meter may need to be altered to suit the meter actually 

used. 
Fig. 3: below, shows the wiring between components and the com- 
ponents layout. In many cases the wire ends of components are long 
enough to complete the wiring. Note that resistance R3 is wound in 

the form of a coil, for convenience only. 

52B 

Output terminals 

2N 2905A 

t -t-\ 
b c e 

2N 3711 

VR4 
Set 

calibration current limit 

* components list 

Resistors 
R1 1 '5ki2 R6 1kS2 

R2 1 5ki2 R7 2 7kí2 
R3 see text R8 10ki2 
R4 18f2 R91ki2 
R5 6.8kí2 R10 220í2 
All *W 5% except R3 

Capacitors 
Cl 2000/4F 25V 
C2 50,uF 40V 
C3 50IrF 40V 

Semiconductors 
Trl 2N3711 
Tr2 2N3711 
Tr3 2N2905A 
Tr4 BDY38 

VR1 4 7kí2 min vert. 
VR2 4.7kí2 min. vert. 
VR3 10k2 linear 
VR4 4 7kí2 min. vert. 

C4 5µF 10V 
C5 25hF 15V 

B1 50V lA bridge 
D1 16V zener (BZY88C16) 
D2 1N4001 

Miscellaneous 
Ft, 3A fuse and holder. T1, transformer 240V/ 
12-0-12V 500mA. Sl, 2, 3, single pole on -off 
switches. Ml, meter 500µA type MR38P. Die cast 
box and lid, approx 63 x 43 ; 2in, or similar. Pointer 
knob, terminal sockets (3) preferably green, red and 
black. 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

C --f R8 h-e 
. 

10 :C D20-J 
e0 

c 

M1+ O 

O 
O 
O 
O 

O 
0 0 0 0 0 0 0 

Denotes a terminal pin 

(.+=--I R2 12V- 

0 0 0 0 0 0 0 0 0 0 0 0 
VR2 

Volts 
calibration 

ensuring an output impedance of O'lft typically. 
A separate output switch S2 ensures that the 

voltage across the load collapses to zero in a second 
or so after switch -off. If, as with some power supplies, 
a mains switch only is provided, some output voltage 
can still be present seconds after switch -off. This can 
result in damage to circuitry fed from the power 
supply during subsequent soldering operations. C5 
keeps the output impedance low at high frequencies. 
D2 catches voltage reversals on switch -off when 
feeding an inductive load and also prevents damage 
to the power supply should it be connected in series 
with another supply of higher current rating. D2 
should therfore be rated at IA, at least. 

Trl protects the power supply in the event of an 
overload at the output, by reducing the output 
voltage. Should more than 50mA be drawn through 
R4, or more than 500mA through R4 and R3 in 
parallel, Trl turns on and reduces the reference 
voltage by shunting Dl. The output voltage therefore 
falls just as far as is necessary to prevent the cur- 
rent exceeding 500mA on the high current range or 
50mA on the low current range. The low current 
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range is very useful when testing out a variety of 
low power circuits, since 50mA for a few seconds 
does not in practice damage any common semicon- 
ductor. Circuits can thus be switched on in safety 
without bothering to check them through too 
thoroughly! Meter M1 measures the voltage drop 
across the current sensing resistors R3 and R4 and 
thus indicates the current drawn by the load con- 
nected to the supply, except for the small amount of 
current through R8. 

C4 starts to roll off the loop gain at around 100Hz. 
In normal operation (constant voltage mode) a much 
smaller capacitor could be used, as further gain roll 
off is provided by C5. However, in the constant - 
current mode with a short-circuit at the output ter- 
minals, C5 obviously can be ignored and there is the 
additional loop gain provided by Trl to cope with 
as well. Thus, it is the current limit condition which 
determines the loop shaping capacitor, but it has 
been possible to retain the full loop gain up to 100Hz 
and this together with the low ripple across Dl 
results in the output ripple at full load being only 
200,4 V RMS. 
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A view of the finished power supply. Note that capacitor C5 is mounted 
directly across the output terminals, observing the correct polarity of 

this electrolytic. 

Front panel drillings are given in Fig. 2. The meter 
is the popular type MR38P and serves as one sup- 
port for the circuit board, the other end being 
supported on a piece of studding, glued to the back 
of the front panel. The author made up the circuit 
on a piece of 0 lin pitch plain pin -board. Com- 
ponent leads were passed through holes and wired 
up on the back of the board. Crossovers were 
avoided so that the same layout can be used for a 
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Fig, 4; Wiring of the mains 
supply components and 
Tr4 in the box. This may be 
compared with the photo- 
graph below. The leads of 
Tr4 are cut short and wire 
leads soldered on to reach 
to the board. Ensure that 
these leads are completely 
insulated to avoid contact 
with the case. Note that an 
insulation kit must be used 

with this transistor. 

printed circuit. See Fig. 3 which shows the com- 
ponent side of the board with connections ghosted 
in. Fig. 4 shows the wiring in the box itself. 

The following components mount in the box as 
shown in the photograph; fuse Fl, mains switch S3, 
mains transformer Tl, bridge rectifier Bl, capacitors 
Cl and C2 and Tr4. The latter is mounted inside the 
box, with a mica washer insulating set and the base 
and collector pins are cropped fairly short, with the 
leads from them covered by an insulating channel. 

Note that the transformer is mounted so as to fit 
between Si and S2 when the lid is fitted. 

CALIBRATION 
When construction is complete, set VR1 and VR2 

to mid travel and switch on. Check that Output 
Voltage control VR3 varies the output voltage and 
adjust VR2 so that with VR3 fully clockwise, the 
output voltage is 12V. Mark in calibrations 0 to 12V 
round the Output Voltage control VR3. Set Current 
Range Switch S1 to 50mA (up) and connect an AVO 
on its 100mA range across the output terminals. 
Adjust VR1 for 45mA short circuit current. Adjust 
VR4 for full scale reading on 500/LA meter Ml. With 
Current Range Switch Si set to 500mA (down) 
check that MI reads the same as the AVO, i.e. 
approx. 500mA. If not, adjust R3 which can con- 
veniently be 5in of 36 SWG Eureka wire. Finally, 
re -adjust VR1 if necessary to set the short circuit 
current to exactly 500mA. This is important to avoid 
overrunning the transformer. Note that on the 50mA 
range, the short circuit current in the load will 
actually only be 45mA, the other 5mA represents the 
current through Dl. 

USES 
In use, this power supply is practically indestruc- 

tible. It may be connected in series with another 
supply to give a higher voltage but should not be 
connected in parallel with a supply which has a 
higher maximum output voltage. It may be con- 
nected in parallel with another 0 to 12V supply to 
give a higher current. The mains switch S3 should 
be left on and the output turned on and off with 
output switch S2. 
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morse tutor 
.3. _ 

D. J. EDWARDS 
THIS unit is intended as a self -teaching aid for 

learning Morse by presenting the code as a 
series of sounds rather than dots and dashes. 

The system uses a set of coded cards, each rep- 
resenting a Morse character which may be a letter, 
figure or standard phrase. When a character card 
is plugged into the unit, the appropriate code is 
reproduced as an audible and/or v_sual signal. A 
manual control alters the speed of the code as the 
user becomes more proficient at recognising the 
character; whatever speed is chosen, the relative 
spacing between elements of the character is main- 
tained (see Fig. 6). This ensures that the user 
develops accurate timing. Controls are also provided 
to adjust the volume and tone of the Morse to the 
most natural sound. 

The unit can also be used as a Morse practice 
oscillator when required, either for normal sending 
practice or to copy signals just produced by the 
Morse generator. 

Principle of operation 
The system uses a seven bit binary code; the most 

significant bit(s) represent a binary equivalent of 
the Morse character where logic 1 is the equivalent 
of a 'dash', and logic 0 is a 'dot'. The least significant 
bit(s) identify the beginning of the character. Each 
bit is sampled in turn from right to left. If the first 
bit is a logic 0, it is ignored as are successive logic 
Os. Once a logic 1 is encountered, this informs the 
circuit that all the remaining bits are binary Morse 
code. 

Fig. 1 shows the seven bit binary code representing 
the letter Y. In this case, the first two bits are 
sampled, seen to be logic Os and ignored. The next 
bit is also ignored, but as it is a logic 1, the system 
prepares to reproduce the remaining bits as Morse 
code elements. Thus the next logic 1 is produced 
as a `dash', the logic 0 as a `dot', and so on until 
all seven bits have been sampled. 

Fig. 1: The code cards 
present a series of high 
and low states on to the 
terminals of the edge 
connector correspond- 
ing to the dots and 
dashes of the Morse 
character. The circuit 
'reads' the character 
bits in succession. 
Following the first 1 

(which sets the circuit 
up) all remaining bits 
are read as Morse; 1 

produces a dash while 
a 0 produces a dot. 

Y 

MI I 
A 

-111!111 

1W41391 - Reading direction 

Y= 1 1 0 1 1 0 0 

1w4 901 

NC-not 
connected 

OV 

765432 O4- Inputs oflC3 

1 1 0 1 1 0 *F Binary code 

eñ 
cox 

N 

y, y, 

ó ó 

Fig. 2: Construction of 
the code cards. The 
artwork for the cards is 
shown on page 267. 
Alternatively, ready 
made cards may be 
obtained through the 
Readers' PCB service. 
Cards may be con- 
structed from hard 
wired, suitably cut, 
verostrip. 0.1" matrix 
board should be used. 

Since Morse characters contain up to six elements 
(except in one case which has been ignored to avoid 
unnecessary complication) then a maximum of seven 
bits is needed for binary encoding. Where a charac- 
ter has less bits, these are made up to seven by the 
inclusion of logic Os as seen in the example above. 
In this way, the end of a code is easily recognised 
by preventing further operation of the system once 
seven bits have been sampled. 

The code cards slot into the front panel edge connector. Pressing the 
start button initiates the reading process. 
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Code cards 
The seven bit code is applied to the unit by using 

a patch card of copper laminate board etched to 
represent the code to be reproduced. Fig. 2 shows 
how the patch card, representing the letter 'Y', is 
used to apply the correct code to the data select 
inputs of IC3. With no card in position, inputs 1 to 
7 of IC3 are held at logic 1 by `pull-up' resistors. 
It can be seen that if the card is plugged into the 
connector, connection A applies OV (i.e. logic 0) to 
the copper of the patch card, which in turn `pulls' 
down inputs 1, 2 and 5 of IC3 to logic 0. Inputs 3, 
4, 6 and 7 remain held at logic 1. 

Since no code requires more than seven bits, input 
0 is permanently wired to logic 0, obviating the need 
for this to be supplied by the patch card. 

Circuit description 
Looking at Fig. 3, the circuit comprises an astable 

clock oscillator (IC1) a four bit binary counter (IC2) 
a one of eight line data selector (IC3) controlled by 
the binary counter, a pair of J -K flip-flops, an audio 
oscillator and a series of gates. 

A character card inserted in the edge connector 
provides a binary pattern equivalent to the Morse 
character on the data input lines of IC3. On pressing 
S3, the circuit clock IC1 increments the binary 
counter causing the data bits on the character card 
to be interrogated in turn. Ignoring all leading Os, 
the circuit scans until it encounters a 1. This sets 
up the bistables which will change state in a manner 
dependent on subsequent high/low states which 
make up the character card. If the next bit is a 0, 
then flip-flop IC4a changes state and gates the audio 

R10Z 10k 6 
IC6ci 

5 

VR1 
1 M spera 

R11í 16 
22 

IC1 
555 

C7 
4 5 

3 

`,Tl OV 
0.24F 0.01'1yF 

D2 BAX16 * NOTE 

X 
Keyo 

6V 
1 

1 

Vcc 

R1 to 7 
4.7k 

Edge connector 

v VV R15 

oscillator for one clock cycle. If a 1 is encountered, 
the flip-flops act as a divide by 3 routine for a dura- 
tion of three clock pulses; similarly, this gates the 
audio oscillator on for a period of three clock pulses. 
Since reset action requires a duration of one clock 
pulse, the 1:1:3 dot -space -dash relationship is 
absolutely textbook and immutable. Further replays 
of the Morse character can be made by depression 
of S3 to enable the master reset line. 

VR1 and VR2 provide control of the clock and 
audio oscillator respectively; the first controls the 
speed of character transmission and the second 
adjustment changes the tone. IC5 provides enough 
signal to drive a high impedance loudspeaker 
directly. The prototype incorporates an LED which 
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IC3 74151 
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IC6d 9 10 11 
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OV 3 
IC4a 
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3 
CK 
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1CLR 

2 
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C7d 

Key S1a 
O 

Read 

6b 

3 

1 2 VR2 
1M 

R13 
1M 

R12 
10k 

7 

Tone 

C3 

OVT 
820pF 

VR3 
OV 100 

6 

8 

IC5 
555 

Vcc IC4b 

J T Read IC6 7404 r, 5 CK IC7c 
OV IC7= 7400 110 

470p F K 2CLR 
Vcc IC6f 

0V 
R9 4-7k 13 12 

I 
S3o.12. 

Start 

ME X 0/P from 02 connected to R15 and IC5 pin 8. 
Y O/P from S1b connected to all points marked Vcc, and to 
IC2 pin 5, IC3 pin 16, IC4 pin 4, and ICs 6 87 pin 14. 

OV buss to all points marked, and to IC2 pin 10, 

IC3 pin 8, IC4 pin 11, and ICs 68 7 pin 7 

Fig. 3: Complete circuit diagram of the Morse Tutor. The switches are shown set to 'Read' mode and 
connector are not shown since these are not required for circuit operation. C7, not shown, is 
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'Audio/Visual', Pins 1 and 10 of the edge 
connected across Vcc and OV. 
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is also driven by the oscillator to give a visual Morse 
output. However, this is really just a gimmick. The 
prototype was powered by a 6V battery. Since the 
logic ICs require 53/, silicon diode D2 drops the 
positive rail voltage by about 0.7V. 

Construction 
The prototype was constructed in a diecast box 

drilled as in Fig. 4. If alternative components are 
used, care should be taken to ensure that they do not 
foul each other or the logic board before the mount- 
ing holes are drilled as there is not a great deal of 
space available in the size of box used. 

The edge connector should be cut down in size so 
as to leave twelve contacts. The contacts at each 
end should then be removed to leave room for inser- 
tion of the mounting feet. This assembly is mounted 
through the panel aperture from the underside with 
its contacts nearest to the panel edge. The `least 
significant bit' end of the connector will then be 
towards the centre of the panel. After wiring, the 
speaker bracket may be attached to the connector 
mounting screws using stand-off pillars. The speaker 
can be attached to this by means of its terminals. 

Fig. 7 shows the board used to form 48 individual 
patch cards. The shaded areas represent copper, the 
remainder being etched away. These cards have been 
designed to fit in a ten -way edge connector with 
closed ends, and should be trimmed carefully for 
accurate positioning. If another make of edge con- 
nector is used, some modification to the cards may 
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Fig. 4: !billing details. 

be necessary. Additional cards may be made in a 
similar fashion for those characters that have been 
omitted. If preferred, they may be made up from 
small pieces of 0 lin matrix veroboard by connecting 
the appropriate copper strips together with wire 
links. 

Close up view of edge connector wiring and earpiece mounting 
bracket. Note details of edge connector truncation. 
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* components list 

Board A 

Board B 

e5-* 

C6 
oT 

D2 j 1W4881 

Board C 

o 
v 

Fig. 5: Veroboard layout. Board A mounting holes are 3mm dia with 
63mm spacing. They attach the board to diecast box using the rubber 
feet mounting screws with spacers. 

Board B attaches to diecast box using the 6V power terminals. 
Board C is attached to the Key terminals. The flying leads shown on 
both boards connect with the appropriate terminals. 

PIN CONNECTIONS 
A Edge Connector pin 3 

B 4 

C 5 

D 6 

E 7 

F 8 

G 9 

H S3 

J Aux output and S2 

K S1a 

L Board B pin T 

M S1a (read) 
N VR1 

O VR1 

P VR2 
Q VR2 
R OV terminal 
S S1b (Y Fig. 3) 

T Board A pin L, Board C pin 
V and S1b 

U Sia (Key) 
Board B pin T 

Resistors 
R1 to 9 4 7k0 
R10 10kí2 
R11 220kí2 
R12 10kí2 
R13 1M0 
R14 1800 
R15 470kí2 
All +W 5% 

Semiconductors 
Tri BC108 
IC1 555 (8 pin) 
IC2 7493 
IC3 74151 
IC4 7473 
IC5 555 (8 pin) 
IC6 7404 
IC7 7400 
D1, D2 BAX16 
D3 LED 

Capacitors 
Cl 0.221íF Polyester 
C2 0 01µF Polyester 
C3 820pF Polystyrene 
C4 0 1µF Polyester 
C5 100µF 10V 
C6 470µF 10V 
C7 0.1ßF Disc ceramic 

Switches 
S1 DPDT Centre off miniature toggle 
S2 DPDT 
S3 SPOT push to make 

Potentiometers 
VR1 1M12 Carbon linear ¡W. 
VR2 1MÛ Carbon linear W. 
VR3 1000 Wirewound 1W. 

Miscellaneous 
16 Way 0.1" edge connector, 3.5mm earphone 
socket, IC sockets, 2mm terminals, rubber feet, 
diecast box 114 x 89 x 55mm, knobs, nuts and 
bolts, 6mm mounting pillars, veropins, veroboard, 
battery 6V, LS1 PO type receiver insert (300). 

Note that the edge connector and most other com- 
ponents are RS types available from Doram and other 
suppliers. 

Testing 
A 6V battery or suitable power supply should be 

connected to the unit. Turn SPEED control VR1 to 
minimum and VOLUME control VR3 to maximum. 
Set S2 to `&' position (i.e. VISUAL & AUDIO). If 
the START button is pressed and released, six long 
bursts of tone should be heard, along with a visual 
signal. This corresponds to six `dashes' and is the 
signal produced when no patch card is in position. 

A spare piece of unetched copper laminate board 
cut to the size of a patch card should now be inserted 
in the connector. Operation and release of S3 should 
not result in any output signal (allowing time for all 
inputs to be read) as no logic 1 will be encountered. 
These procedures ensure that the unit is sensing 
the condition on each edge connector input pin 
correctly. 

Finally, the card representing `underline' is recom- 
mended for use as a test card as it checks the unit 
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JL 
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JL 
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JL JL 

Apostrophe 

JL 

Long break 
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Hypen 

JL JL 

End of 
message 

JL JL JL IL 
Fig. 7: Foil patterns, actual size, for the 48 patch cards. 
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for correct response to changes from dots to dashes 
and vice versa with a sequence of two dots and two 
dashes. 

Check the remaining two positions of S2 for the 
appropriate output signal, and that the volume, tone, 
and speed controls are effective. It is wise to ensure 
that each patch card produces the desired code, and 
that the copper accurately covers the appropriate 
edge connector pins without any chance of contact 
with pins that should remain unconnected. 

Whenever power is first applied to the unit, it is 
possible that an output signal will result. This can 
also occur if Sla is switched from KEY to READ. 
This can be cleared, either by holding down S3 until 
a card is inserted, or releasing it and waiting for 
the counter to complete a cycle. It was felt that this 
problem did not really justify the extra complication 
of some form of power -on reset. 

The cards can be selected either according to some 
set learning system or at random and the character 
identified from the face of the card. Constant replay 
of the pattern become associated with the letter. 
The object of the learning exercise should always 
be to familiarise Morse characters in terms of a 
sound pattern rather than as discrete dots and 
dashes. 

It is recommended that short groups of letters are 
familiarised at a time-perhaps about five-until 
the whole alphabet can be recognised from the dah- 
di-dah rhythm of the characters. Although the unit 
may be used as a practice oscillator, the beginner's 
studies should be concentrated on receiving Morse 
A 

B 

C 

D 

E 

F 

G 

H 

J 

K 

L 

M 

N - 1 

p - 2 _ P 3 - p -_-4 
R - 5 - S 6 
T - 7 

6004 - 8 

V - 9 -__w_- - - X - - y - «mmmm 

¿ -....moo - - Preliminary call --- Full stop ---- Comma - - - - Apostrophe - - Hyphen 
Inverted commas 
Question - - Oblique stroke - - - Brackets - - - Underline 

-- - - 
- - 

S. - - 

10 

mow.» «momm -- - - - 
- - 6 - - _ _ _ 

Long break sign 
Error 
End of, message 

End of work 
Fig. 6: The Morse code. 

Spacing and length of 
signal 

(i) .A dash equals 3 
dots 
(ii) The space be- 
tween elements 
which form a char- 
acter is equal to 1 dot 
(iii) The space be- 
tween 2 characters 
equals 3 dots 
(iv) The space 
between 2 words is 
equal to 5 to7 dots 

IW4941 

rather than sending. Once the former has been 
attained, the latter is easy. Although the Morse 
Tutor is very useful, it provides no substitute to read- 
ing Morse code from an experienced operator since 
sequential groups of letters cannot be generated- 
individual character recognition of the alphabet 
won't ensure a pass in the Morse test! However, 
using the unit in conjunction with records, tapes and 
RSGB Slow Morse transmissions in particular should 
result in a pass. 

nod thin 

Television 
INTRODUCING THE PHILIPS 
G11 CHASSIS 

The first entirely new colour chassis from Philips since 
1970 is a major event. This new chassis, designed 

around the 20AX tube, is intended to serve Philips well 
into the 80s. Great attention therefore has been paid 
to getting things right. The first of a two part article 
on the development of this chassis and the new 
techniques it uses. 

JAPANESE COLOUR SET FAULTS 
Despite their reputation for fault -free service, Japanese 
colour sets must inevitably eventually fail as the effects 
of age appear. Peter Murchison reports on recent 
experiences with a selection of sets to show the 
sorts of troubles you can expect. 

THE TV LOGIC STATE CHECKER 
The increasing use of digital i.c.s in TV circuitry and 
allied fields (e.g. our Teletext decoder) means that 
special fault -tracing techniques are required when 
problems develop. The construction of a simple in- 
strument which indicates the "logical state" of every 
pin of a digital i.c. will be described. The device derives 
its power from the i.c. under test and uses I.e.d.s as 
indicators. It's housed in a small diecast box, with an 
external i.c. clip to hook up to the i.c. being investigated. 
Very useful for anyone dealing with logic circuits. 

TELEPRO COLOUR RECEIVERS 
The Telepro range of colour receivers was made by a 
Telefusion subsidiary and used a chassis based on the 
Decca 30 series chassis. The sets have their own fault 
patterns however, and Barry Pamplin provides servicing 
hints on dealing with them. 

PLUS ALL THE REGULAR FEATURES 

ORDER YOUR COPY ON THE FORM BELOW: - 

TO 

(Name of Newsagent) 
Please reserve/deliver the AUGUST issue of 
TELEVISION (45p), on sale JULY 18th, and 
continue every month until further notice. 

NAME 

ADDRESS 

J 

268 Practical Wireless, August 1977 



S0! You have decided to construct an FM tuner. 
What problems are likely to cause you most 
difficulty? 

Even if you have only a limited amount of 
experience, the construction of a good intermediate 
frequency amplifier should not be too difficult with 
the availability of modern integrated circuits and 
miniature 10.7MHz ceramic filters. If one of the 
normal quadrature detector circuits is employed 
with a suitable integrated circuit, there will be only 
one tuned circuit to be adjusted at 10.7MHz-IF 
alignment is very easy. It is also easy to add a 
stereo decoder circuit using one of the modern phase 
locked loop integrated circuits such as the LM1800. 

F uñction 
The front end accepts a signal from the aerial at 

a frequency in the range 88 to 100MHz. The signal 
is amplified and passed through a number of tuned 
circuits which attenuate unwanted signals. The 
amplified signal is then passed to the mixer stage 
where it is mixed with a locally generated signal; 
the latter is always kept 10.7MHz away from the 
signal frequency being received by the aerial. 

The output from the mixer stage is a 10.7MHz 
difference signal frequency modulated with the audio 
signal. This is fed through a single or double tuned 
resonant circuit before being passed to the output 
part of the front end from where it is processed by 
the limiter/amplifier/demodulator. 

Unregulated 
input 

1 
Tuning 
voltage 

Regulator 

C2 
00pF 0.1pF 

C3 
10p 

VR1 100k 
Manyal VR2 

+12V or +15V tuning 100k 

1 
Stabilised 
output 
voltage 

1 

Brian DANCE 
Ganged capacitor types 

Some types of FM front ends employ conventional 
ganged capacitor tuning. The low capacity VHF 
ganged capacitor usually has another variable 
capacitor mounted on the same spindle for AM 
medium and long wave tuning. Such front ends 
incorporating an AM tuning section are convenient 
for obtaining FM and AM reception using a single 
tuning knob although there is no AM circuitry other 
than the variable capacitor itself in the front end. 

Ganged capacitor tuned front ends are available 
with a spring loaded reduction drive fitted to the 
spindle. The tuning knob may be fitted directly to 
such a front end, but provision must be made for 
fitting a tuning scale and pointer. Some other types 
do not have a reduction drive and some form of 
slow motion drive must be designed; for example, 
a suitable arrangement of drive cords may be used 
to provide the required speed reduction. 

Varicap tuning 
This is the other tuning system widely used in 

modern front ends. Such front ends require a tuning 
voltage which may be obtained from a poten- 
tiometer. One of the advantages of using a varicap 
system is that the unit may be placed at any can- 
venient point in a receiver, even if the tuning 
control must be placed at the opposite side of the 
cabinet. Capacitor tuned front end placement is 

VR3 VR4 VR5 VR6 
100k 100k 100k 100k 

0 

T4 

1pF 

MOW 

V 

o 

R1 
4.7k 

o 

A practical circuit for an 
FM varicap front end tuning 
arrangement. Six -way 
switch S1 selects any of 
five pre -tuned stations; 
the sixth position offers 
manual tuning by a multi - 
turn potentiometer. With 
most units adequate fre- 
quency coverage can be 
obtained with a tuning 
supply voltage from the 

regulator of 12V. 
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usually governed by the requirement that the tuning 
spindle must be at a suitable place for the drive 
cords or tuning knobs to operate it. 

High performance front ends require quite a 
number of signal tuned circuits, but the number of 
variable capacitor sections which it is convenient to 
fit on a single ganged capacitor spindle is limited to 
about 3 or 4. There is no such limitation with 
varicap diode tuning and therefore the most expen- 
sive, high performance front ends tend to employ 
this system. 

Another advantage of varicap tuning is that it is 
quite easy to arrange for the switched tuning of a 
number of selected frequencies; this is very desirable 
in domestic receivers. The varicap system requires 
a regulated supply from which the tuning voltage 
is derived to prevent drift. Further, the regulator 
circuit must reduce the power frequency hum level 
to a very low value on the varicap tuning supply line; 
any residual hum manifests itself as hum in the audio 
output. A hum level in the order of lmV or less is 
required. 

Typical circuit 
A typical varicap tuning circuit is shown in Fig. 1. 

The unregulated input voltage from the receiver 
supply may be fed to the input of a low output 
current voltage regulator integrated circuit (such as 
the µA78L15 or the TBA625C for a 15V output or 
the pA78L12 or the TBA625B for a 12V output). 
While discrete regulator circuits can be constructed, 
the use of a monolithic regulator simplifies the 
circuitry. 

The hum level at the output of the regulator 
should be some 50 to 60dB lower than that at the 
input of the regulator. It is important that the 
reservoir capacitor Cl should have an adequate 
value or the hum level at the input to the regulator 
will be high leaving an undue level on the output. 
C2 is a small non -electrolytic capacitor in parallel 
with Cl to provide high frequency decoupling. 

Aerial 
input 

Tuning 
voltage 
input 

PiK235 

Typical circuit of a dual gate IGFET front end 
circuit. For optimum noise performance, the 
RF amplifier stage tends to run at a higher DC 
current level than the equivalent bipolar circuit. 

The stabilised output voltage from the regulator 
is applied to a number of potentiometers in series 
with the resistor Rl; this resistor ensures that the 
tuning voltage never falls below about 2 to 3V since 
the front end unit does not operate at very small 
tuning voltages. 

The potentiometer in use is selected by Si. The 
tuning potentiometer VR1, selected by Sl, enables 
manual band coverage. The other positions of Si 
are for the reception of switch tuned frequencies. 
VR2 to VR6 inclusive should be high quality trimmer 
potentiometers with about 15 or 22 turns each for 
ease of adjustment; single turn potentiometers are 
unsuitable. Similarly, VR1 may be a 10 turn potentio- 
meter fitted with a 10 turn dial. Alternatively, a long 
slider potentiometer, such as the Rivlin WS 150 
(Ambit International) may be suitable. 

Another tuning system involves the use of the 
IMI varicap control unit type 9932 (from Ambit 
International). This unit has 6 push buttons, each 
of which has its own potentiometer. Fine adjustment 
of the tuning can be made by rotating one of the 
push buttons when it has been pressed in. 

AM tuning facilities may be achieved using a 
varicap system. In this case, the tuner will in- 
corporate suitable AM tuning diodes in the AM 
section of the receiver. 

Image rejection 
The main advantage of the more expensive front 

end units is the higher rejection of unwanted 
signals. This may be particularly important if one 
lives near to an ambulance, police or fire station 
which has an adjacent transmitter. The more 
expensive units (priced at around £12) can provide 
about 90dB rejection of all spurious signals, whereas 
cheaper front ends (priced at about £6) may provide 
some 40 to 50 dB rejection. 

Most VHF front ends employ a MOSFET in the 
signal frequency RF stage for low cross modulation 
whereas a bipolar transistor operates as a mixer; a 
few use a MOSFET as a mixer to minimise inter - 

Output 
10.7MHz 
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Safe, tough, efficient and versatile - that's 
our new miniature CX iron. 

Safe cecause is is vittally leak -tree (leakage 
current less than 1µA). Earth it if you like - 
three core lead. It is nade to corform with 
3.5. 3456 and has a areakdown vottace of 
more than 4000V. 

Tough because the handle is almost un- 
breakable and The ceramic shaft is ccvered 
by a stainless steel shat. 
Efficient because the element is situated 
right inside the soldering bit and the heat 
generated by its 17 wette is not wasted. 

Versatile because the iron can be used for a 

wide variety of soldering jobs; with six easily 
interchangeable, slide -on bits, ranging from ;" 
right town to ;_" (t nm). Its suitable for 
small, miniature and miac niniatjre jo nts. 

Available for 220-250 ...ohs or 100-120 volts. 
Weight -1 oz (40 gram). Length 7" (19cm). 
Price - £3.40 fitted with standard bit y}" 
(2.3mm). Spare bits £0.45; £0.72; £0 84 
exclusive of VAT. 

Stocked by most of the well-kncwn whole- 
salers end many retailea. Or direct from us if 
you are desperate. 

Model X.25 is a general purpose soldering 
iron, also with two shafts for toughness and 
perfect insulation. Available for 220-250 volts 
or 100-120 volts at 25 watts and priced at 
£3.40 exclusive of VAT. 

Stand model S.T.3 has a chromium plated 
steel spring, two sponges for cleaning the 
bits and is priced at £1.40 exclusive of VAT. 

Mayflower House, Plymouth. 
Telephone (0752) 67377/8 Telex 45296 
Giro 2581000 

Forget all you've ever read about 
miniaturised soldering irons. 
This is the NEW ä CX 
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TTLs by 
7400 lip 
7401 iip 
7402 lip 
7403 lip 
7404 ttp 
7105 2Sp 
7406 43p 
7407 43p 
7408 22p 
7409 22p 
7410 11, 
7111 24p 
7412 25p 
7413 Np 
7414 iSp 
7416 40p 
7417 IOP 

7420 
1í P 

7421 43p 
7422 4 3p 

TEXAS 
74111 75p 
74112 Np 
74116 2109 
74118 1609 
74120 134p 
74121 32p 
74122 529 
74123 75p 
74125 70p 
74126 05p 
74128 82p 
74132 81p 
74136 tip 
74141 tSp 
74142 300p 
74115 95p 
74147 205p 
74148 160p 
74150 130p 
74151 81p 

P. 741 25p 
LOM301A 

AMPS 
NP 747 lip 

LM318N 225p 748 /Op 
LM324N 120p 776T 218P 
LM339N 175p MC1458 75P 
NE531V 140p CA3130 1089 
709 38P CA3140 108P 
733 150p LM3900 7011 

AC15T Zip 125 
AC126 20p 
AC127 20p 
AC128 20p 
AC176 24p 
AC187 20p 
AC188 20p 
AD149 Np 
AD161 45p 
AD162 Np 
AF114 22p 
AF115 22p 
AF116 22p 
AF117 22p 
AF127 Np 
AF139 40p 
AF239 Np 
BC107/B 10p 
8C1081B 10p 
BC109 10p 
BC109C lip 
BC147 9p 

0C28 OOP 
0C35 !Op 
0C42 19p 
0C45 19p 
0071 35P 
R20086 225p 
R20108 2259 
TIP29A Sip 
TIP29C 62p 
TIP30A 40p 
TIP30C 72p 
-rlP31A Shp 
TIP31C Np 
TIP32A 113p 
TIP32C O5P 
TIP33A 97p 
TIP33C 120p 
TIP34A 1249 
TIP34C 160p 
TIP35A 243p 
TIP35C 290P 
TIP36A 297p 

LINEAR I.Cs NE555V 40p 
AY -1-212 050p NE556 100p 
CA3028A 112p NE56113 450p 
CA3046 tSp NE5628 450p 
CA3048 250p NE565 200p 
CA3053 75p NE566V 200p 
CA3065 200p NE567V 200p 
CA3080E 97p SN72710N 54p 
CA3089E 256p SN76003N 27Sp 
CA3090A0 425p SN76008 280p 
ICL8038CC 400p SN76013N 173p 
LM377N 200p SN76013140 1469 
LM380N 112p SN76018 2í0p 
LM38IN 190p SN76023N 17Sp 

7423 28 p 
74153 111p 

7425 33p0 
74154 1611p 

7426 43p 74155 117p 

7427 4041 
74156 97p 

7428 Np 74157 97p 

LM389N 1009 ! SN76023140 160p 
M252AA 850p SN76033N 275p 
MC1310P 180p I TAA621A 310p 
MC1351P 110p TAA661B 150p 

5C148 tp 
BC149 10p 
8C157 lip 
BC158 13p 

TIP36C 300p 
TIP41A 20P 
TIP41C 84p 
TIP42A 74p 

7430 1íp MC1496G/P 1120 TBA641B 300p BC169C 15p TIP29 5 76p 
74160 1 Op 

7432 37P 74161 130p MC3340P 18111p TBA651 225p BC171 12p TIP3055 609 
7433 43P 74162 130p MC3360P 160p TBA800 112p BC172 lip TIS43 40p 
7437 379 74163 1309 MFC4000B 97p TBA8105 125p BC177 20p TIS93 269 
7438 37P 74164 140p MFC6040 200p TBA820 1130p BC178 17p 2N697 25p 
7440 lip 74165 1SOp N5596 112p TDA2020 405p BC179 20p 2N698 43p 
7441 85p 74166 160p NE540L 100p , ZN414 140p BC182 12p 2N706 22P 
7442 75P 74167 320p BC183 12p 2N708 22p 

VOLTAGE REGULATORS -Fixed 7113 loop 74170 260p BC184 14p 2N916 43p 
7444 1209 74172 750p Plastic -T0220-3 Terminals 8C187 32p 2N930 Iflp 
7445 1209 74173 190p 1 Amp + ve - ve 8C212 14p 2141131 25p 
7446 108p 74174 130p 5V 7805 10p 7905 215p BC213 12p 2141132 25p 
7447 90p 71175 97p 8V 7808 10p - - BC214 17p 2141304 70p 

7448 i5p 74170 10p 12V 7812 134Ip 7912 215p BC461 40p 2N1305 70p 

7450 ltp 74177 130p 15V 7815 109 7975 215p BC478 32p 2N1306 70p 

7451 18p 74180 160p 18V 7818 1509 7918 215p BCY70 20p 2N1307 70p 
7453 ltp 74181 324p 24V 7824 15013 1924 215p BCY71 24p 2141613 22p 

7450 lip 74182 150p 100mA -T092 BD124 140p 2N1711 22p 

7460 lip 74185 190p 5V 78L05 70p 79L05 80p 00131 i3p 2N1893 32p 

7470 Up 74186 1190p 6V 78L06 70p - - BD132 67p 2N2102 40p 

7472 32p 74190 160p 12V 78L12 70p 79L12 itp BD135 54p 2N2160 120P 

7473 35p 74191 160p 15V 78L15 70p 79L15 0p BD136 55p 2142219 22p 

7474 37p 74192 1609 LM309K (T03) lA 5V 10p 00139 Sip 2142222 22p 

7475 Np 74193 160p LM323K (T03) 3A 51/ 7009 BD140 bop 2142369 15p 

7476 379 74194 160p LM327N (16 DIL) 100mA +5 -12V 275p 8DY38 1609 2142484 329 

7480 54p 74195 110p MC1468 (16 DIL) 100mA ±15V 300p 50Y56 225p 2N2646 52p 

7481 108p 74196 10p (Adj. by Rs from ±8V to ±20V) BF115 24p 2142804/A 22p 

7482 90p 74197 130p TBA625B (T05) 0 5A 12V 120p BF167 25p 2142905/A 22p 

7483 99p 74198 270p 7805 (T03) lA 5V 150p BF170 25p 2N2906/A 22p 

7484 1209 74199 270p BF173 27p 2N2907A 25p 

7485 120p 74221 1759 VARIABLE BF177 28p 2N2926RB Op 

7486 36p 74251 150p 723 14 pin DIL 2V -37V 150mA 45p BF178 30p 21429260G lip 
7489 340p 74265 97p 
7490 43p 74278 320p 

LM3177 TO220 1A -2V -37V 340p 
TL430 7092 100mA 2V -30V 75p 

BF179 35p 
BF180 35p 

2N3053 22p 
2N3054 65p 

7491 90p 74279 1509 BF181 35p 2N3055 OSp 

OPTO -ELECTRONICS 
OCP 71 10p LEDS: TIL209 Red 149 

7492 Sip 74283 220p 
7493 43p 74284 475p 

BF184 24p 
BF185 24p 

2N3439 72p 
2143442 1519 

7494 90p 74285 475p ORP 12 7Sp TIL211 Green 36p BF194 13p 2143565 34p 
14p 

7495 75p 74290 160p ORP 60 009 TIL32 Infrared 81 BF195 ltp 2143702 
lip 

7496 90P 74293 1609 
7497 290p 74298 220p 

ORP 61 00P 0.2" Red 169 
2N5777 48p Green top 

8F196 179 
BF197 19p 

2N3703 
2N3704 14p 

149 
74100 1409 74365 1609 Yellow 36p BF200 40p 2N3705 

14p 
74104 75p 74366 160p DISPLAYS BF244B 34p 2143706 

14p 
74105 75p 74367 160p 
74107 36p 74390 220p 

3015F Minifron 175p 
DL704 Red 160p Green 1130p 

BF2568 60p 2143708 
BF257 34p 2143709 14p 

74109 60p 74393 245p DL707 Red 1611p Green 1609 BF258 39p 2143707 14p 
1/p 

74110 60p 74490 250p DL747 Red 250p Green 250p BF259 Np 
8F337 32p 

2N3711 
2N3773 320p 

CMOS ICs DRIVERS: 75191 849 9368PC 216p 
1049 9F R3940 Upp 2N3819 29 7p 

4000 21p 4040 1509 
75492 

BFR41 Up 2143823 70p 
4001 21p 4042 979 BFR79 34p 2143866 97p 
4002 219 
4006 1279 

4043 1009 SCR -THYRISTORS C1060 7419 

lA (00V TOS BSP 2N3525 1309 
0 349 

BFRBFR61 SIp 
2N3 18p 
2143904 229 

1007 279 
4046 1509 lA 400V TO5 9SP 2N4444 200pBFR88 37p 2N390o 22p 4047 1509 3A 400V stud 1209 BF088 809 2143906 12p 401109 21p 

4011 219 
4049 BOP 
4050 Sip 7A 400V TOS 1209 DIODES BFX30 319 2144058 19 p 

4012 23P 4054 1209 
12A 400V TO220 1041 

BY127 12p BFX84 30p 2144060 199 
4013 55p 4055 l409BFX85 16A 400V T0220 220p 309 2144123/4 22p 
4014 909 4056 115P 

16A 70220 0A47 9p BFX86 30p ZN4125i6 229 
4015 909 4060 1309 

150p 
BT stud 1OD 106 

DABS ;641 BFX87 30p 2144289 24p 
1016 S4p 
1017 120p 

4069 309 TRIALS BRIDGE OA90 Op 
BFX88 30p 
BFY50 22p 

2144401 34p 
2010/03 34p 

4018 110p 4071 app Plastic RECTI- 0A91 Op BFY51 22p 2N4427 97p 
4019 579 4072 30 p 3A 100V i5 p FIERS 0A95 Op BFY52 22p 2140871 Np 
4020 1109 1081 309 6A 400V 107p IA 50V 25p 0A200 Op BFY90 90p 2145089 349 
4021 120p 4082 309 BA 500V 1209 IA 100V 27P 0A202 10p BRY39 dip 2N5179 7Sp 
4022 1400 4093 101" 10A400V140p 1A 400V 31p 114911 Op BSX19 20p 2145295 Sip 
4023 23p 4510 140P 10A 500V1649 2A 50V 40p 1N916 7p BSX20 209 2N5401 021, 

1024 909 4511 140P 15A 400V 2009 2A 100V 45P 1144148 4P BU105 2009 2N5457 40p 
4025 23p 4516 130P 15A 500V 225p 3A 200V 709 

114400112 041 
BU108 3129 2145158 Np 

4026 200p 4518 140p - 3A 600V top 
114400415 7' MJE340 70p 2N5459 40p 

4027 64p 
4028 110p 

4528 1409 
14433 £14 

40430 10p 
00669 130p 

4A 100V 90p 
4A 400V 90p 7 1N400 ip MJ481 17Sp 12N5485 459 

M..119191 216p 2146107 70p 
4029 124p 10533 5409 T2 302D 130p 6A 50V 969 1N4007 159 MJ2501 254p 2146027 60p 
4030 67p 14583 £1 80100 32p 6A 100V 108p 1145104 20p MJ2955 1309 12146247 200p 

6A 400V 120p 1N5407 25p MJE2955 1041 2146254 140p 

LOW PROFILE DIL HEAT SINK 10A400V270p MJ3001 250p 2146292 70p 

SOCKETS BY TEXAS for Plastic ZENERS MJE3055 Np 3N128 Np 
8 pin 12p 22 pin Op 702201 Amp 2 -7V -33V MPF102 4Sp 3N140 97p 

14 pin 13p 24 pin Np TRS. or VR FM TUNER 400mW 11p MPF103 409 i 314141 90p 

16 pin 14p 28 pin Np 
18 pin 309 /0 Pin 759 

22p LP1186 E9 50 1W 229 MPF104 40p 314187 2009 
MPF105 40p 140360 43p 
MPSA06 37p 140361 43p 

MEMORY I.Cs 
TV GAME I.C. 
AY -3-8500 £7.75 Inc. VAT 

MPSA12 62p 40362 45p 
MPSA58 Np 40409 7Sp 

1702A EPROM 12009 MPSHO5 40p 40410 75p 
2102-2 RAM 21i9 11133i} DIGIT AID CONVERTER MPSUO5 72p 40411 325p 
2107 RAM 1080p £14 Inc. VAT MPSUO6 78p 140594 90p 
2112-2 RAM 470p 
R03-2513 ROM 850p Please send SAE for detailed lists 

MPSU55 00p 
MPSU56 98p 

40595 97p 
40635 60p 

VAT INCLUSIVE PRICES 
MAIL TECHNOMATIC LTD. 
ORDER 

Please add 20p P. & P. ONLY 54 SANDHURST ROAD, LONDON, NWO 
Tel. 01.204-4333 Telex 922800 

Otile 
HI-FI DISCOUNT CENTRES 

DISCOUNT 
SPEAKERS 
Imp8 or 15 fl as app. 

Guarantees: 
TITAN 5 years 
FANE 2 years 

OTHERS I year 

ALL PRICES 
INC. VAT 

Prices correct at 12.5.77 
Sonic 

HI-FI TYPES List/Value Price 
5" FANE 501 Mid or Full range Sp. Price 44.95 
8" x 5" I5w Various makes Sp. Price [3.35 
8" A.F. Model 80 Dual Cone Sp. Price [5.95 
8" A.F. Model 83 Dual Cone Sp. Price 46.95 
FANE 805 Sp. Price LS 95 
FANE 804 Sp. Price £4.95 
FANE 801 Dual Cone Sp. Price £7.95 
FANE 8" 808T Dual Cone Sp. Price £3.95 
FANE 8" 807TP Sp. Price 44'75 
WH'FEDALE L'TON 3XP kit Pr. £52'94 £34 95 
10" DENTON 2XP KIT Pair £35 93 £23 -95 
10" , GLENDALE 3XP KIT £75 62 £5295 
8" FANE MODE ONE KIT Sp. Price Pair £19199 

0" ELAC Model IORM Sp. Price 43.85 
2" FANE 121II5LR 20w Sp. Price 47.95 
2" FANE 122110 25w Sp. Price 0.95 

GROUPiDISCO TYPES 
2" FANE POP 15 Sp. Price [4.99 
2" FANE POP 257 25-30w Sp. Price £9'95 
2" TITAN TI2145 45w C15 80 [10 95 
2" TITAN T12160A 60w C22-50 [12.95 
2" TITAN TI2IIOOA 100w £36.00 £21.95 
2" CELESTION 012M Sp. Price £12.99 
2" CELESTION G12H 30w Sp. Price £15 '95 
2" CELESTION 012)50 50w Sp. Price £17 50 
2" CELESTION G12I50TC Sp. Price £1795 
2" GOODMANS 12 PD Sp. Price £18.95 
2" GOODMANS 12 PG Sp. Price £17 95 
2" FANE 'SPECIALIST' P.A. 80 £25 .95 £16.95 
2" DISCO 80 £2795 £1795 
2" GUITAR 80L £25'75 £1695 
2" GUITAR BOB 026.95 £17.95 
2" FANE CRESCENDO 12A £57.35 0995 
2" FANE I2L 059.95 [41 -95 
2" FANE 12 BASS £56.70 £39.95 
5" TITAN TI5160 60w C26 00 £18.95 
5" TITAN T15/70 70v., £28.00 £19 95 
5" TITAN TISlIQ0 I00w £41'00 £28.95 
5" FANE 'SPECIALIST' BASS 85 £39-95 £2995 
5" BASS 100 £42.00 £3150 
5" GOODMANS 15P Sp. Price 623 95 
5" CELESTION GISC Sp. Price £26 '95 
5" FANE CRESCENDO 15IIOOA £72 '95 £49'95 
5" FANE CRESCENDO BASS £76.00 £4995 
5" 15IIOOLT £74'69 64995 
5" , COLOSSUS 200w £108.00 £6995 
8" TITAN T181100 100w £47.00 £3595 
8" GOODMANS 189 Sp. Price £39.95 
8" CELESTION GIBC Sp. Price £39.95 
8" FANE CRESCENDO IBA £10195 £69'95 
8" FANE CRESCENDO BASS £89.95 £59 95 
8" 'COLOSSUS'200w L115 .00 £69.95 

HORN UNITS (Carr. 75p) 
CELESTION MH1000 30w Sp. Price £13.75 
FANE 910 MK 1150w £1775 £10 99 

920 IOOw £59.95 £39.95 
50w 

)73 50w £I I -75 £8.95 

HIGH 
95 L129S 

POWER 'CROSS OVERS' 
FANE HPXI or HPX2 Carr. 35p £2.99 £1.99 
'ADD-ON' HIGH FREQUENCY UNITS 
F.A.L. 'Add-on' Carr. El £51 '84 £35 '95 
TITAN TIH 70w Carr. LI Sp. Price £25 95 
TITAN TS2H 100w Carr. LI Sp. Price £25.95 
HI -F1 SPEAKER SYSTEMS Carr. CI 50 Pair 
LEAK 3020 Pair £128'56 £84.95 
LEAK 3030 Pair £175'84 £114 95 
LEAK 3050 Pair £245.80 £162 95 
WHARFEDALE 
DENTON 2XP Pair £65.45 £41.95 
LINTON 3XP Pair £91 71 £59.95 
CHEVIN XP Pair £42555 £28.95 
GLENDALE 3XP Pair £126 67 £87'95 
DOVEDALE SP Pair £217'44 £15195 

Also for personal shoppers only 

AMPS, T'TABLES, JINGLE MACHINES, 
DISCO CONSOLES, LIGHTING, CABINETS, 

CREDIT TERMS AVAILABLE order. f20 ove 
Phone orders accepted from Access & Barclay 
card holders. Branches at 
403 SAUCHIEHALL STREET GLASGOW Tel: 141 332 0700 
24 NEWGATE SHOPPING NEWCASTLE CENTRE Tel: 0632 25168 
106 NEWPORT MIDDLESBROUGH ROAD 

Tel: 0642 217402 
Mail Orders & Export enquiries co Middlesbrough 
Branch. Add 55p carr. on Hi-Fi spkrs. or kits. 
Otherwise add 85p (12" spkr.) £ I '25 (15") £2 (18") 
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modulation. This does not imply that a front end 
using a MOSFET is necessarily better than one 
employing a conventional bipolar device since the 
one employing the bipolar type may contain several 
tuned circuits to increase the selectivity and there- 
fore the rejection of spurious frequencies. The noise 
performance of a bipolar arrangement may be 
superior. 

Aerial impedance 
The input impedance is usually either about 75 

ohms for use with an unbalanced signal from a co- 
axial cable or about 300 ohms for use with a flat twin 
balanced feeder. If an aerial with the incorrect 
impedance is employed, the signal to noise ratio will 
be reduced somewhat. In an area of high field 
strength, this is not likely to matter. 

A signal to noise ratio is quoted for most front 
ends, as a figure expressed in dB. In an area of low 
signal strength, noise performance may be impor- 
tant. However, minor differences are relatively in- 
audible. For example, a noise level of 6dB is only 
just noticeably better than a 9dB noise figure. 

Frequency coverage 
Most units provide a frequency coverage of some 

87 to 109MHz, but all will cover the complete broad- 
cast band with room to spare, especially at the 
upper end. If one selects a varicap front end, the 

uppermost frequency of about 109MHz will not be 
attained unless the tuning voltage can provide 
perhaps 20V to 25V. An upper limit of not less than 
about 101MHz should be obtained with a 12V and 
not less than about 103MHz with a 15V tuning 
voltage. A supply of 10V or even less is adequate 
to cover the present broadcast band. 

Various front ends require power supply voltages 
ranging from about 6V to 12V-no problems here. 
However, types requiring 12V may not be so con- 
venient for use in portable receivers. 

AGC/AFC 
Most units do not have AGC facilities; they are 

generally unnecessary unless used very close to a 
transmitter. On the other hand, most have an AFC 
input and this can be most valuable if there is any 
tendency towards drift. Incorrect tuning results in 
increased distortion, especially at high modulation 
depth. Care must be taken to ensure that the AFC 
voltage from the receiver is suitable for the front end 
selected; some accept AFC voltages centred at OV, 
while others require an input which has a mean 
positive potential relative to the negative line. 

Commercial front ends 
We will now comment fairly briefly on some front 

ends available from our advertisers. More formal 
specifications are given in Table 1. 

EF-5800HG EF-5800HQ 
EF-5600U 
EF-5602U 
EF-5603U 

EC -3302U 8319 LP1186 NT3302 

Tuning varicap varicap varicap varicap varicap varicap ganged 
capacitor 

Supply voltage 12V 12V 12V 9V 12V 8V 9V 

Supply current (mA) 25-35 25-35 17 (max) 16 (max) 25 6-1 18 (max) 

Gain (dB) 44 37 30 22 32 30 25 

Noise figure (dB) 8.5 7.8 7 7 5 6.5 8 

Tuning range (MHz) 
for tuning voltage 

88 to 108 
2.5-16V 

87-109 
3-25V 

87-109 
2-20V 

87.5-1085 
2.3-18V 

87.4-108 
2-17V 

87-109 - 
Input impedance 

(ohms) 
75 75 75 300 

(bal.) 
75 or 300 

(bal.) 
75 300 

(bal.) 

Output impedance 
(ohms) 

300 300 75 300 recomm'd 
load 150 

75 300 

Image rejection 
(dB) 

78 97 90 
(min) 

45 (min) 
108MHz 

56 40 45 (min) 
108MHz 

Thermal stability 25-55°C 
(kHz) 

180 180 100 150 - 300 150 

No of varicaps 
6 

back to back 
6 

oack to back 
5 

back to back 
3 

single 
4 

back to back 
3 

single - 
No of transistors 4 4 4 3 3 3 3 

No of 10.7MHz tuned circuits 2 2 2 1 2 2 1 

IF bandwidth 
(kHz) 

300 300 300 200 
(min) 

300 200 
(min) 

350 

Approximate size 
(body only) (mm) 

170 x 20 x 24 90x61x33 66x26x15 42x31X17 74x53x49 

Table 1. Basic details of some front ends; full details should always be obtained from the data sheet before purchase 
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NT3302UG 
The Toko NT3302UG (Ambit International and from 
Doram Electronics) employs a ganged capacitor and 
is low cost. It incorporates a double gang capacitor 
for AM tuning with a range of 8.5pF to 360pF each. 
A similar Toko unit, the MT3302, has an AM tuning 
gang with 160pF and 76pF capacitance per section. 
A similar type is also available with a 3:1 reduction 
drive. These units incorporate a MOSFET input 
stage with bipolar transistors as mixer and oscillator. 
A single 10.7MHz output tuned circuit is used. AFC 
facilities are provided. 

EC3302U 

The Toko EC3302U (Ambit International) is an 
economical, compact varicap tuned front end. A 
MOSFET input stage is used with bipolar transistors 
as mixer and oscillator. As in the NT3302, the output 
is via the coupling winding of the 10.7MHz output 
transformer. Although the EC3302U has less rejec- 
tion of spurious signals than other Toko front ends, 
it provides an adequate performance in most loca- 
tions for approximately half the price of the more 
expensive units. AFC facilities are provided. 

EF5800 series 
The EF5800 front ends have been introduced fairly 
recently by Ambit International. They are unusual 
in that two RF stages are employed (both using 
MOSFET devices) with bipolar transistors as the 
mixer and oscillator. There are six circuits tuned by 
varicap diodes: an aerial circuit, two tuned circuits 
between the two RF stages, two tuned circuits 
between the second RF stage and the mixer and 
oscillator stage. A double tuned 10.7MHz circuit is 
used in the output with a coupling winding providing 
the actual output. 

The EF5800 units are available completely built 
and aligned, but are also available as a kit. While 
the kit is about £2 cheaper than the completely built 
and aligned unit, readers are strongly advised to ask 
themselves (more than once) whether they are 
equipped to construct this unit. If any doubt exists, 
it is well worth paying the extra. The EF5800 is 
available in two versions (see Table 1). The 
EF580011G has a very high gain, but the EF5800HQ 
gives optimum rejection of spurious signals. 
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An EF5801 is also available with an FET buffered 
frequency counter output and is built on a double 
sided printed circuit board. The AGC range is also 
increased. 

EF5600 series 
The Toko EF5600 series are high performance front 
ends with an extremely high rejection of spurious 
frequencies (minimum 90dB). This high rejection is 
obtained by the use of three signal frequency tuned 
circuits between the RF stage and the bipolar mixer. 
Five back-to-back varicap diodes (type BB -104) are 
used. An emitter follower output stage follows the 
10.7MHz double tuned circuits so the output imped- 
ance is low. A 0.01µF blocking capacitor is used in 
the output circuit so that the output can be directly 
connected to any other circuit. The EF5600U has 
AGC and AFC facilities, whereas the E.F5603U has 
neither. The AFC of the EF5600U is designed for 
use with ratio detector circuits giving a voltage 
centred at zero; if the AFC is not used, the AFC 
connection to the front end must be earthed. The 

A typical commercial unit with screening cover removed. 

EF5602U has an AFC input suitable for use with 
the output from a quadrature detector, such as the 
CA3089E. 

8319 
The Larsholt 8318 (Ambit International) front end is 
manufactured in Denmark. It is a high performance 
unit with an especially good noise figure. There are 
two tuned circuits between the RF stage and the 
mixer. Both the RF stage and the mixer use MOSFET 
devices. Another unusual feature is the provision of 
separate inputs for 75 ohms (unbalanced) and 300 
ohms (balanced). There is an AFC facility. 

LP1186 
The Mullard LP1186 (Doram Electronics) is one of a 
series of modules. Although designed to be used with 
the LP1185 10.7MHz IF module, the LP1186 can 
be used with any of the amplifier/demodulator inte- 
grated circuits. The AFC facility in this module is 
designed for use with ratio detector type equipment 
with an AFC input centred about OV. The gain is 
higher than that of the EC3302U, but the latter has 
better frequency stability. um 
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MICRO AMPLIFIER 
Ex behind the ear deaf .. aide, complete wltL 

volume control 6818. 

MULLARD UNILEX 
:t mains operated 4 4- 4 +. 
stereo system. Rated one 
of the finest ',element ,R 
in the stereo field this -> 

' wa would make a wonderful ;. t 

in 

IT'S FREE! 1 
Our monthly Advance Advertising Bargains List gives details of bar ains arriving or H H just arrived -often bargains which sell out before our advertisement can appear -it's an inter- eating list and it's free -lust send S.A.E. Below are a few of the Bargains still available from a list. 
Desk Instrument Case with eloping front, overall else of 
sloping front le 4" wide and 6^ long. Mounted on a heave 
bate for stability, base size 4}" x 4" with flex lock. The 

ba heavy se is eaally removed if not required. The averag. 
3" depth below sloping panel approx. Price 6160p + 12p, 

Poet 50p + 4p. Note the sloping front will be supplied 
with each of these came but thin already has quite a lot 
of holes in it, however it le a simple matter to cut and 
bend new aluminium front if you nee this ae a pattern. 
Rhonda 0" Menu Battery T'V's for spares, these ere teen 
tubes and lee knobs and will have one or two other 
parts miming but In the main are complete and worth 
having if you have one o these 
repairs them.have Price 13.05p 44p.evi5ion5 

or 
PostU100} 

you do 
+ 12ftu 

Digital Thumbwheel Switch. Black face flush panel mount- 
lug, face size approx. 3}^o r. White digits 10 poeltlonn 
0-9. Theft can be stacked edgewise to any quantity. The 
right hand and left hand ends have projections for 613.4 
fixing to the panel. Price left hand and right hand end 
switches 1150 each + 12p. Intermediate switches 61.25 
+ 1Op. 
Mains Transformer upright mounting with top tagboard. 
primary 0.115, 210, 240, two secondarie. 116 volts óm.t 
and 8,5 volt 1.25A. Note this transformer is ex -new 
equipment.. Price 6800 + 16p. Poet 30p + 2p. 
Rains Transformer, primary 0-110, 127, 150, 180, 220. 
Secondaries (1) 315-0-3.16, (2) 2ns5v, (3) 0-220v. Fitted 
primary screen. This lea 30w transformer, ex equip ment 
6pß0 + 20p. Pont 40p + 3p. 
Relay 6-11 volt. Single 2 amp changeover contacts, open 
miniature type, else approx. 1" cube PC mounting ex new 
equipment SOp + 2D. 
Relay Miniature 6-12 volt plastic covered plug In type 4 
changeover gold plated contacts 62 ohm toll, else appro>. 

1 }" high 1" wide !^ thick, ex new euipment with bane 75e 
+ 6p' 
Miniature Relay 6.12 volt plastic covered ping In type 200 
ohm toll. Two changeover gold plated contacts ex new 
equipment with brae 75p + Op. ,ice Digit Counter, reeettable 12 volt coil, flash panel 
inounting, black with white digits ex new equipment 
11.75 + 14p. 
Reed Relay with double wound coil 12 volts one coil will 
close the reed switch, 12 volts on the other coil will open 
the contact or still further close It depending upon whether 
the current le opposing or assisting. Price 11.60 + 12p. 
Poet 20p + 2p' 
Posh on Posh oft Panel Mounting Switch. 3 amps 260 volt,. 
metal plunger similar to and mounted light toggle /witch 
made by Arrow 60p + 4p. 
Posh to make Switch 250v 1 amp similar to and mounted 
like a toggle made by Arco Electronic. Price 86p + In 
Panel MOantlag Nun Lamp. Compact type with bright 
creme type mounting clip, these will finish from voltage 
of 100 upwards but need a eerie, resistor of about 250k. 

upon how bright wt want higherg 
Sep 

depending 
2n. these are red but we 

you 
pant Pricer 

lower+2,them 
another slightly larger In natural colour, some price. 
Relay, Clare Elliott 070 ohm. Coil sealed In metal con 

approx. 1" x j^ x }" two pairs of changeover con- 
tacts. Thin type of relay la mounted by its own lead 
6100 + 8p. 
Engine Revolution Counter. This is ex Air Ministry Item. 
beautifully made. As a revolution counter It is driven b> 

flexible shaft and having a permanent magnet field tb, 
voltage output would be dependent upon the speed. Ot voltage 
course It will also run ae a low voltage D.C. motor and It- 

ié duel 
ill be dependent upon the applied voltage. Thi 

Proof and almost waterproof no it will Mill ran in 
adverse conditions. One point, however, le there are n' 
bruehee fitted to these motors, the./ are medal and n. 
yet we have not been able to find a supplier, ex, you will 

Ministry buy without brushes. The Air re}, number of tin 
motor is 6A/7A2. We would like to hear from any customer 
who met file during his service career and who knows of 
a possible source of brushes. Price g8 -G0 + 16p. Poet 401 
+ 4p. 

latore Sealed Thermostat. German made, these xn IlläBeautifully 

about the sine of early power translators, have 4" win 
ends and are nettled, so suitable for immersion in man> 

minus r nt Weliquids Operating temperature 
operatingngC voltageplus and We were not sure of the hesad sand it 

but we tasted one with c00w lamp off the mains and h 
worked perfectly ask. Price 60v + 4D. 

Goose0eck ae used on adjustable table lampe, microphon' 
stands. etc. Normal braes 4" thread each end length 18" 
crome plated. Price 75p + Op. Poet 30p + In. 
Mud Battery Charger in neat plastic case else er v 

x 2 approx. with mains Input teed and charging 
output lead terminated with din plug. This lea dad 
output charger but contains useful mains transformer 
which makes it easil adaptable for many volts cells. y voltage 
It not wanted as a charger, could very sadly be rebuilt 

for all a power lor0212. cue has a neon Indicator. Price 18-50 +e20p. Post 440p t+ 
4P 
Panel Meter. 24" made for Air Ministry, unused but storage 
soiled. 30mA moving coil offered at a low price but these 
have loose glasses which will want reglueing price 81.50 
+ 12p. Poet 20p + 2P. 
Espst Rotor, ref. KLZ 20r50 -4-540D. This Is normal main, 

working 
motor, capacitor run so molly rever.fble. Mar 

be a .tle storage °;Mani but these are unused and fully 
guaranteed by ue. Price 16'00 t 40y. Post 90p t 2p. 

Garrard 4 Pole ROW, probably made for record player or 
tape recorder, this Is 140v, 40.60 cycle. We do not know 
r he G premed drat. no. but the figure 12 Is preed en the 
t "ttom b,:trmg rover. Price IS 00 + 25p. Post 30P+4S, 

VEEDER-ROOT CO UNTER 

s^ 
8 Digit 230.250v cycle opera- + 

fed, not resettablr also needs 
perepex or similar panel over 
the wheels. 1188. 

gift for almost any one ! 
easy-to-aseembie modular form 
and complete with a pair of Good- 

ns speakers this should fell at about 080 -but due to 
a special bulk buy and as an incentive for you to buy 
this month we ogee the system complete at only 61400 
including VAT and postage, 

RECTANGULAR HOT PLATE 
Aluminium panel with ridged top nod 
angled underneath to strengthen it. 

PP3/PP9 REPLACEMENT 
MAINS UNIT 
.JaDanece made in plastic container 
with leads else 2" x 13" x i.r, this 
is ideal to power a calculator or 
radio, it has a full wave rectified 
and smoothed output of 9 volt@ 

suitable for a loading of up to MI ' 
100mA. 6858. eR 

This IeBeneath 
plate is1100w element 

and sensor switch which will 
maintain the surface of the plate 

just too hot to touch. With lead,. 
:md tags. This is ideal If you are 

making up il food warmer or for an 
unng rupl .0 I, etc. Price 61 03. 

EXTRACTOR FAN a 

Ex computers- made by 
Woods of Colchester, ideal . 

t 

rea fixing through panel- 
I reasonably quiet running-- 

v ry P 2500 rpm. ` 
l'hx 

uweroice 

o} twoo 
s 
sizes b" or 81" 

last. 14.42. 

DIGITAL DISPLAY U NIT 
(DIGIVISOR) 

A precision made instrument 
t -, which le basically a moving 

. coil voltmeter. Instead of -: having a pointer, however, the 
scale le punched out with numerals, 

0, 1, 2, 3, 4 and eo on. When you apply,. ' (' voltage for instance 8 volts -fig. 8 comes / in front of a lamp and is focused on to the 
front screen. This device which must have 

costa email fortune to develop and nuke can 
also be need fora variety of other purposes. Voltage 

regulation for Instance by making bean of light 
trigger a photocell etc. 6640. 

ROTARY WAFER SWITCH 
'` +,' --wiper eontnctn a way N polo. 

.ti 
5 amp rating, break before 

'.., make-}^ diameter 1" long 
- 

c'1-; spindle, slotted for knob 

,... screw, made by Plessey. 
' Price 6108. 

MERCURY BATTERIES 
Rank of 7 Mercury cello 7s 
type 825 which me ap- ,qr . 
Pros. }^ diameter by I" at "Saw, 
thick In plastic tube 3 
giving a total of 10.7 volts. 554A\r' 

" 

Being in a plastie tube It i,. - - , 
very easy to break up the battery y6 
Into separate cells and use these for /) 
radio control and eimllar equipment. 

of 25 batterlee 6100. 

INSULATED TERMI N ALS 1 S. 

Well made with metal panel Insu, ry 
le tore--screwdown to trap wire or 
insert 4mm plug Into top -15p each 
following colours available.41101m 

SPIT MOTOR WITH CARTER 
GEAR BOX 

- Probablyone of the butthem. LATC HI NG RELAY 

By Guardian Electric, mains operated it le In fact two 
relays mounted on a metal Mee plate. The relays being 
mounted In each a way to ensure that when one closes 

the other opens and vice versa thus when closed relay A 
would remain locked until manually released or electrically 
released by energleing relay B. Each relay has 'l. sets of 
10 amp changeover contacts. Should be ideal for burglar 
aianue and similar applications. 6811. 

' 
ºrarbeque 
there 
t432 

_ 

or 
are 
including 

spit 
Vic., motor. made. Originally Intended 

to be used In very high priced cookers 
however this can be put to plenty ofelse 

other use., for Instance your garden 
to drive a tumbler for stone poilshing; in feet 

no ends to Its uses. Normal mains operation. 
POST S VAT. 

ELECTRO MAGNETIC 
MECHANISMS 
4v8v AC, operated the 
electro magnet easily 

- >. 

yam,,,, 
^^ta'A' removable from mechan- 

ism -609 each -two type 
available. 

24 HOUR MOTOR 
made by Sangxnur. -_,sees.. 

This le 200-240v mains driven 
motor with gear box together in 
one housing, else approx. 1 " dia. } 
by 13" deep. It you are centem- 
plating making a 24 hour ewltch :. - 
with a lot of onloff'e then this le 
obviously the motor. Price 1189. s6 

... -,º+-r 
SHORTWAVE CRYSTAL SET 
Although thin men no battery it 
gives really amazing results. You 

I 

w.. II receive an amazing assortment 
of station. over the 19, 25, 31, 29 ,y--- 
metre bands. Kit contains chaeels ` 
front panel and all the parts 18-26 3} ryetxl earphone Shp Including 
4":4T and postage. 

4 POLE MOTOR 
4 Carefully balanced, fitted with 

a belt drive pulleyfor Mt re- 
corder., etc. Emmet mains 
working, speed: 1,250 rpm. TERMS: 

Cash with order -prices includes VAT and carriage 
urdes.. stated but orders under 46 mist add flop to offset 
packing etc. 
BULK ENQUIRIES WELCOMED. Phone; 01-888 1833. HUMIDITY SWITCH 

Amerlcam, made b y Rance, their type ' 
No. rill. The actionIt of this device 

4 depends upon the dampness causing 
x membrain to stretch and trigger a el 
mndtive microewitch adjustable by 
a screw, quite semitive-breathing on It 
for instance will ewltch it on. Micro 3 amp - " at 250v. AC. Overall size of the device apprnu f l 3long 1" wide and 1.1" deep. 8óp. - , }^ 

4441 

a (ELECTRICAL) LTD 
(Dept. PW), 103 TAM WORTH RD. 

CROYDON CR9 I SG 
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Newnes 
LATEST TITLE in The Master Series 

Master Creative 
Tape Recording 

2 
new 

books 

by JOHN GARDNER 

In this book the theory of recording and reproduction 
is covered, as well as the choice of your machine and 
microphone, improvising a studio, and setting up of 
equipment. Guidance is given on the general organi- 
sation of recording sessions, and on the problems of 
recording drama, features and music, and of tape 
editing. 
CONTENTS: Recording and reproduction. Choosing 
a suitable machine. Choice and use of microphones. 
Mixers, monitoring and installation. Improvising a 

studio. Organisation and method. Drama and features. 
Music. Editing. Appendix. Index. 
May 1977 140 pages £2.50 
Other titles in the Master series : Master In -Car Enter- 
tainment - Capel. Master Electronics in Music -Towers. 
Master Hi-Fi Installation - King. Master Stereo 
Cassette Recording - Sinclair. 

ORDER NOW 

Technical 
LATEST TITLE in The Beginner's Guide Series 

Beginner's Guide 
to Audio 
by IAN R.SINCLAIR 

Covers the working principles of devices ranging from 
the microphone to the louspeaker and examples of 
the electronic circuits which are used. Starting with 
the behaviour of sound waves the text continues with 
chapters on microphones, pickups, preamplifiers and 
amplifiers and loudspeakers. 
CONTENTS : Sound and recording. Replay and Re- 
ception. Voltage amplifiers. Equalisation, filtering and 
tone controls. Output stages. Loudspeakers. Recor- 
ding and reproduction systems. Index. 

April 1977 192 pages £2.75 
Other Beginner's Guides in Electronics : Beginner's 
Guide to Electronics -Squires & Deason. Beginner's 
Guide to Radio - King. Beginner's Guide to Trans- 
istors - Reddihough & Sinclair. 

ORDER NOW from your bookseller or in case of difficulty from 

BUTTERWORTHS, Borough Green, Sevenoaks, Kent TN15'8PH 

4}in x 31in METER. 30µA, 
50µA or 100µA, [4.78.P. & P. 16p. 

MICROPHONES FOR 
TAPE RECORDERS 

DM228R 200 ohm with 3.5 & 
25mm Jack Plugs E130 
DM229R 50K with 3-5 & 2.5mm 
Jack Plugs [1.60 
DMI8D 200 ohm with 5 & 3 pin 
DIN plug LI -75 

Postage on above microphones 
IIp. 

CARDIOID 
DYNAMIC 

MICROPHONE 

Model UD -130. Fre- 
quency response 50- 
15,000c/s. Impedance 
Dual 50K and 600 ohms, 
[7.55. P. & P. 26p. 

42 x 42mm METERS ImA, 
IOmA, IOOmA, 500mA, L2.92, 
I I p P. & P. 

60 x 45mm METERS 50µA, 
100µA, 500µA and I mA VU 
METER E4 13, 13p P. & P. 

EDGEWISE METERS, 90mm x 
34mm, I mA E3 40, 13p P. & P. 

MULTI- 
METER 

Model ITI-2 

20,000 ohm/ 

volt, E10.05. 

P. & P. 24p. 

3WATT STEREO AMPLIFIER 
11W PER CHANNEL 

[4.30. P. & P. 13p. 

All above prices include V.A.T. LARGE S.A.E. for NEW LIST 
Special prices for quantity quoted on request. 

M. DZIUBAS 
158 Bradshawgate Bolton Lancs. BU IBA 
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TECHNICAL TRAINING IN 
ELECTRONICS TELEVISION 
AND RADIO SERVICING 
ICS can pro,ide the technical knowledge that is so essential 
to your success, knowledge that will enable you to take advant- 
age of the many opportunities open to the trained person. You 
study in your own home, in your own time and at your own 
pace and if you are studying for an examination ICS guarantee 
coaching until you are successful. 

City & Guilds Certificates: 
Telecommunications Technicians 
Radio, TV, Electronics Technicians 
Technical Communications 
Radio Servicing Theory 
Radio Amateurs 
Electrical Installation Work 
MPT Radio Communications Certificate 

Diploma Courses: 
Colour TV Servicing 
Electronic Engineering and Maintenance 
Computer Engineering and Programming 
Radio, TV, Audio Engineering and Servicing 
Electrical Engineering, Installation 
and Contractin 

POST OR PHONE TODAY FOR FREE BOOKLET 
To: International Corres ondence P . Schools 

go Dept. No. 7771, Intertext House, LONDON 
1.11 SW8 4U1 or !a1eph-nr Gr. 9911 
um = Subject c1 lnte rest 

. . 
. MI . ."tarn, _.. _.._ 

slur. sa IN 
n o um 

MI T1 
::11181 usclocella iiiiiiiu11iiaimu1881.8111...: 
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NARROW BAND 

F111 Demodulator 
MOST radio amateurs are aware of the 

advantages of narrow band frequency 
modulation (NBFM) transmitters in that 

little, if any, interference is caused to other services. 
Amplitude modulated transmissions, either AM or 
SSB, or CW can be picked up on a neighbour's tele- 
vision sets, a hearing aid or the Hi-Fi-the received 
RF overcomes the bias on the input transistors 
causing demodulation of your signal. Increasingly, 
new amateurs coming on the two metre band modify 
or purchase equipment ' for frequency or phase 
modulation (FM or PM) gaining the advantage of an 
audio modulator running microwatts instead of at 
least half the power of the RF output stage required 
by AM. To those capable of receiving NBFM, ignition 
interference is largely eliminated as is the charac- 
teristic QSB or flutter found on /M stations. 

NBFM demodulation 
Unfortunately not all amateurs receive NBFM 

under optimum conditions. With the average AM 
receiver, detection is done on the slope of the IF 
pass band (Fig. 1), the frequency of reception being 
offset from the centre of the carrier so that the 
signal moves in and out of the pass band of the IF 
and thus presents a variable voltage to the diode 
detector corresponding to the audio modulation. If 
the receiver has a fairly sharp edge to the pass band 
this method of reception can be very effective. How- 
ever even the best of AM receivers fail where FM 
deviation is very small. 

The solution is to employ a limiting amplifier with 
high gain to square the incoming wave. This 
eliminates audio modulation leaving only the fre- 
quency deviation which can be converted to an audio 
signal by a phase demodulator. In the past this has 
required a complex transformer to present a balanced 
input to a double diode detector such as the Foster 
Seeley or the ratio detector. Even a pulse counting 
demodulator gives poor recovered audio from NBFM. 
The phase locked loop is an excellent technique of 
recent development giving good AM rejection but 
expensive of space in isolated component form and 
expensive financially in integrated circuit form. 
Fortunately with the need to demodulate FM TV 
sound, cheaper, simple and very effective integrated 
circuits have appeared which combine a very high 
gain limiting amplifier with a double balanced 
demodulator. The latter is presented with a square 
wave, one side being at 90° nominal phase difference 
resulting in demodulation of NBFM with an efficiency 
seldom achieved by older methods. 

The author's NBFM demodulator design uses a 
high gain amplifier and a double balanced de- 
modulator in a single IC with a minimum of external 
components to give an audio output of up to 0.8 
volt, but pursues the matter a little further. Not 
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BiII BOND G3XGP 
Receiver IF centre 
frequency for 
AM reception Centre frequency 

of FM I transmission 

IW499 
Frequency 

bF 

Fig. 1: The upper drawing shows a conventional AM receiver tuned 
for reception of signals. The FM is converted to AM using the receiver 
passband slope. The lower drawing shows a simplified quadrature 
detector. The relative phase between inputs of Tri and 2, a function of 
the input frequency when the combination of LI/Cl is near resonance, 
controls the current conduction angle through the common collector 
resistor Rl. Recovered audio modulation appears across this resistor. 

every amateur wishes to `butcher' his equipment. The 
addition of accessory equipment should not alter the 
ability of the receiver to accept AM or SSB with 
equal facility. This discriminator includes an input 
stage which provides minimum loading on the output 
from the IF stages and, by including an audio stage, 
provides reception of NBFM through a separate loud- 
speaker. This enables both NBFM and AM stations 
to be received without adjustment of the receiver 
controls and also gives some indication of the amount 
of FM on an AM transmission. If the complete unit 
is made, only three connections are required: an 
input from the IF stage, and power supply take off. 
The unit has been designed for the two popular IFs 
of 455 kHz to 470 kHz, and 1.6 MHz. 

Circuit description 
A very high input impedance stage is provided by 

an FET (Fig. 2) capacitatively coupled to the last IF 
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1Z -7T-11 

Cl 

1000pF 

T 

fig. 2: Circuit diagram. The prototype was constructed on a small piece of etched circuit board. The layout needs considerable care to avoid in- 
stability. Keep the input and output wiring of /C1 separated; use a screen If necessary. LI will require a screening can. 

Underside view 
Plessey 432A 

9 
10 

7 4 

Co 
0.1 vg 

C7 
01pF 

R3 
1k 

C10 
+-1 

2 2iF 

VR1 
100k 

C9 
0.1;;F 

2 
14 

LM380 

b 3,4,53 
10,11,12. i 

cil 
2200pF 

C12 

100pF 

8 Ohm 
Speaker 

* See text 

stage, the input being best connected to the anode or 
collector through a capacitor of suitable voltage 
tolerance. Some readjustment of the last IF trans- 
former slug will be required which should be mini- 
mum when the link between IF stage and discrimi- 
nator is as short as possible. 

Cl links IF to the gate of Trl which is held at 
earth potential by RI. R2 is the source resistance 
and provides a low impedance input via C2 to the 
IC, a plessey 432A. This has an input impedance of 
1.4kí1 and incorporates an amplifier with a gain of 
over 50dB followed by a balanced demodulator. Most 
of the capacitors surrounding the IC decouple the 
various stages. However, C5 and Ll provide a 
90° phase shift between pin 3 and pin 5 at the IF, 
and both must be selected depending on the IF to 
be demodulated (see component list). The output 
from the balanced demodulator is fed via C10 to IC2. 

Construction 
Because of the high gain of the preceding 

receiver IF strip, particular attention must be paid 
to abolition of ground loops-these can occur while 
connecting the demodulator unit to the receiver as 
well as in the component board itself. All conductors 
surrounding the 432A must be kept as short as 
possible; this particularly applies to the circuit de - 
coupling capacitors. 

The circuit can be constructed on either veroboard 
or etched PCB. The author used the latter method 
for the prototype. Whichever method is employed 
the input circuitry (Trl, etc) should be placed the 
opposite side to the output circuitry (L1, IC2, etc.). 

L1 was wound on a standard 12 mm pot core as 
used in many IF transformers. For 455kHz wind 80 
turns of 40 gauge enamel covered wire. C5 should be 
about 1000pF. For 1.6MHz, wind 50 turns of similar 
wire with C5 270pF. It is essential to screen Ll in a 
metal can to avoid instability. For those without 12 
mm pot cores readily to hand, it might be worth 
experimenting with converted IF transformers. Ll 
and C5 should be series resonant at about the the 
receiver intermediate frequency. In operation, Ll is 
`mistuned' so that the phase shift across C5, normally 
180° at resonance, is reduced to 90°. With standard 
high Q IF transformers, this will occur within a few 
kHz of nominal resonance; the recovered audio 

4.7NF 
Tantalum 

depends on the Q of the LC combination. The higher 
the Q, the higher the output for a given deviation. 
Adequate results may be obtained by breaking open 
an old IF can, removing one winding and tuning 
capacitor, and using the remaining winding for L1 
and the associated capacitor for C5. Slight adjust- 
ment may be necessary to compensate for the capaci- 
tative loading of IC1 in the 'new' application. 

* components list 

Capacitors 
Cl 1000pf 
C2 2000/e F 

C3, 4, 7, 8, 9 0 lµF ceramic 
C5 1000pf for 455 kHz }See text 270pf for 1.6 MHz 
C6 33/eF 
C10 2.2µF 
C11 2200/e F 

C13 4-7/IF tantalum 
C12 100µF 

Resistors 
R1 470kí2 
R2 11d) 
R3 1k12 
VR1 100k12 linear 

Coils 
41 Standard 12 mm pot core as used in many IF 
transformers. Wind 80 turns 40 gauge enamel 
covered or Litz wire for 455 kHz, or 50 turns similar 
wire for 1,6 MHz. Screening can essential. See text. 

Semiconductors 
IC1 432A Plessey 
IC2 LM380 

Setting up 
Connect a 12V supply to the unit; the current 

drawn should total about 30mA. Feed an FM IF 
signal to the unit at the mean operating frequency 
and adjust Ll for maximum output. A fairly accurate 
adjustment may be made by disconnecting the aerial 
from the receiver and tuning Ll for maximum white 
noise in the loudspeaker. However, really accurate 
adjustment can only be made with a NBFM trans- 
mission. 0 
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NEXT MONTH 

-th e new stile,larger oa- 

praCtiCal WIEIZRG SS 
--presents :>%, 

*NEW STYLE COVER HEADING 

Rs.. GAi 
THE 

MAINS POWERED 

VARIABLE LENGTH SUSTAIN 

RHYTHMS MAY BE MIXED 

2 PRINCIPAL TONE COLOURS 

2 OCTAVES OF ACCOMPANIMENT 

HIGHLY COMPACT: DIMENSIONS 20" x 9" x 22" 

3 OCTAVES FOR MELODY LINE: 3 TONE CONTROLS 

RHYTHM SECTION: BASS, SNARE DRUM & CYMBALS 

PHONO OUTPUT 

PERCUSSION EFFECTS 

AUTOMATIC CHORDING 

VARIABLE DEPTH VIBRATO 

VARIABLE RHYTHM SPEEDS 

EASY SINGLE BOARD CONSTRUCTION 

INTERNAL 1W AMPLIFIER TO DRIVE LOUDSPEAKER 

DESIGNED TO BE PLAYED WITH 1 FINGER OF EACH HAND 

Starting 2 New Series: 
DESIGN YOUR OWN PROJECTS- No.1 
SO YOU WANT TO PASS THE RAE (Radio Amateur Examination)' No.1 

plus: 
Electronic Car Voltage Regulator 
GENERAL PURPOSE SW RECEIVER 

ON 

SALE 
AUGUST 

5th 
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FEATURED IN JUNE '77 
0 TENNf 

TEL FQUASH 

PELOTA 
ON -SCREEN SCORING & SOUND EFFECTS 

THE General Instrument AY -3-8500 IC has two 
positions on the games switch that provide a 
square target for use in shooting games. In 

the first position the target bounces round the screen 
in an invisible box. In the second position the target 
crosses the screen from left to right. When the reset 
button is pressed the screen is blanked except for the 
target. After 15 shots the score appears to indicate 
the number of hits out of 15. 

SHOOT is an add-on unit which allows an aiming 
mark to be placed on the screen and moved around 
by joystick control to chase the target. If the firing 
button is pressed when the aiming mark is on target 
a point is scored. A variable timer allows the aiming 
mark to be placed on the screen for preset times. 

Circuit description 
The circuit of the unit is shown in Fig. 1. The 

unit obtains its supplies from the main 8500 PCB. 
The sync from the 8500 is fed to pin 5 of IC1b and 
to Trl. IC1b fires on each line sync and controls the 
horizontal position of the aiming mark, its range 
being approximately 15 to 55µs. The components CS, 
R5, D2 determine the width of the mark, the values 
on the circuit giving a width of 0.51xs. Trl is used 
to separate the frame sync from the line sync and 
provides a trigger pulse each frame to pin 12 of 
ICla. ICla controls the vertical portion of the aiming 
mark and is variable over the range approximately 
5 to 181s. Components C3, R4, Dl determine the 
height of the mark; the values shown give a height 
of 3 lines. S1 is the fire switch, debounced by IC3a 
and b. IC3 output from pin 10 is fed to the shot 
input of the AY -3-8500 incrementing the shot counter 
each time the trigger is pressed. C6, R8, D3 deter- 
mine the width of the fire window. C6 can be 
increased to make the window wider which makes 
the game easier. 

Gating 
ICla and b gate IC4a together with the output 

from IC2a. When S2 is pressed IC2a fires for a 
period determined by VR3 opening gate IC4a. The 
output of IC4a is inverted by IC4b, used to produce 
the spot on the screen, and also gates IC4c. The ball 

D.S.COUTTS 
output from the AY -3-8500 and the fire window from 
C6 are also fed to IC4c. When a hit is detected by 
this gate, IC2b fires and outputs a pulse to the 8500 
hit input. This increments the bit counter, outputs 
a tone and blanks the target for the duration of the 
hit pulse. 

There are therefore seven connections between the 
8500 main PCB and SHOOT: OV, +8V, SYNC, BALL 
OUTPUT from the main PCB and shot, hit and 
AIMING MARK from SHOOT. 

C IPC MAGS LTD 1977 
o 

ommummummo 

almOns100 . 
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HOOT!' 
__= 

AN 

t o ADD-ON 

GAMES 

MODUIf 

Construction 
Actual mechanical construction will depend on the 

size of the joystick used; a typical layout is shown in 

Fig. 5." As standard joysticks used for radio control 
may have 5kí2 pots fitted, ensure that the type 
obtained can be modified to take a 25kû and a 

50kû pot. If one is obtained with a tubular operating 
arm, Si may be mounted in a piece of dowel and 
fitted on top of the operating arm. 

fig. 2 (left): PCB copper side shown actual 
size. The board is secured to the base of 
the plastic housing by two SBA bolts in- 
serted through the drillings indicated on 
the board. Circuit diagram (Fig. 1) is shown 

on page 283. 

Fig. 3 (right): PCB component layout. DIL 
sockets should be used for all ICs unless 
the usual CMOS soldering procedures are 
followed. Devices should be left in the 
conductive foil or foam until ready for 
insertion; pins 2 ano 14 of the MC14528 
are especially susceptible to static damage 
since these do not have the normal input 

protection diodes. 

5 yn c. --- 
0 V --+ 

VR2 

S1/2-- 
Shots -4---- 

51/1 

S2-4- 

* components list 

o 

Resistors 
R1 10kû 
R2 2.2kû 
R3 1 Okû 
R4 27k12 
R5 10kû 
R6 15kû 
R7 15kû 
R8 1Mû 
R9 15k12 
R10 470kû 
R11 330kí2 
R12 471(11 

VR1 251(12 moulded track 
VR2 50k2 moulded track 
VR3 500kû 
VR4 22k(2 skeleton preset 
VR5 22k11 skeleton preset 

Capacitors 
Cl 0.02µF 
C2 10µF tantalum 
C3 0.01µF 
C4 0.0111F 
C5 56pF 
C6 O 1pF 
C7 22µF 
C8 2 2µF 
C9 10µF tantalum 
C10 0.01/eF 

Semiconductors 
IC1 MC14528 
IC2 MC14528 
IC3 MC14011 
IC4 MC14023 
01 1N914 
D2 1N914 
D3 1N914 
Tri BC108 

Miscellaneous 
S1 1 pole change over; S2 push to make, hardware, 
box (14 x 5 x 8cm), plug and socket (see text), 
joystick mechanics. PCB from PW Readers' PCB 
Service 

TMB8411 
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When the mechanical parts have been mounted 
in a suitable box, begin assembly of the PCB. Fit 
the wire links as shown by the single lines on Fig. 3 
and fit the other components. As CMOS devices are 
used in the system it is advisable to fit IC sockets 
and leave insertion of the ICs until construction is 
finished. If you do not use sockets then use an iron 
with an earthed tip for soldering. When tie PCB is 
complete fit it into the box. Fig. 3 also shows the con- 
nections to the board. 

Connection 
A seven -pin plug should be fitted to the cable to 

join the unit to the TV games unit with a matching 
socket in the latter's box. The connection points on 
the 8500 PCB are shown in Fig. 4. The sync output 
is taken from pin 16 on the 8500 IC and the marker 
spot lead connects to the end of R9. The +8V output 

Fig. 4 Interconnection diagram for use with PCB featured in 
the June 1977 Telegames unit. Although the prototype SHOT 
module was connected to the main unit by flying leads, readers 
are recommended to fit 7 -pin DIN plugs or other multiway 

connectors to both master and slave games unit. 
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NOTE Additional connections FS1/1 
shown dotted. F1 Lett bat f control 
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® 
L1 

+8V 

10405321 

Fig. 5: Photo of the prototype 
with cover removed and shown 

the wrong way round. The pan pot 
assembly fits towards the opposite 

end from the PCB and not as indicated 
in the picture! The pan pot assembly was 

originally intended for use with radio con- trol apparatus; the actual potentiometers are standard components. The joystick assembly 
should be obtainable from radio control specialists. 
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Fig. 1: Circuit diagram. The text referring to this occurs on page 280. lC3c and d are unused gates, the inputs of which must be grounded or tied 

to the Vcc line. They must never be left floating. The power supply to the SHOOT module PCB is taken from the parent board in the Tele. 

games unit. Note: VR4 should be shown as 22kí2 as in components list. 

comes from the regulated supply. The other connec- 
tions are on pins at the edge of the PCB. 

Setting up 
After checking the unit carefully for shorts, etc, 

connect the SHOOT adaptor to the main unit. Set 
VR3 to maximum resistance. Select rifle game Rl 
and auto mode when the target should appear on 
the screen. Push S2 and adjust the position of VR1, 
VR2 and the presets VR4, VR5 to get the aiming 
mark on the screen. Remember that S2 has to be 
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pressed occasionally to keep the mark visible. When 
the mark has appeared on the screen adjust the 
pots and presets until the mark can be swept over 
most of the screen by means of the joystick. When 
this is satisfactory try out the- fire button when a 

tone should be obtained each time the target is hit 
(N.B.-when moving the stick with the target moving 
fast it is easy to think you have a hit which hasn't 
registered when in fact a slight delay in pressing 
the fire button has caused you to miss). It is advisable 
to use slow speed for testing; further, the fire 
window can be widened temporarily by connecting 
another capacitor across C6. 
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Mind your language 
Right now it's holiday time-going 

abroad or maybe you are abroad? Bet 
you wished you could talk the local 
lingo and that you had paid more 
attention in those language classes 
when you were at school? 

A method of language tuition that 
has been popular for some years now 
is the language laboratory which of 
course is hardly portable. But now 
Philips have introduced a new 
language trainer the AAC4000 based 
on their audio active comparative 
(AAC) system and it really can be 
carried on the shoulder. In laymen's 
terms, AAC means that the user 
listens to sentences of tuition pre- 
recorded on the lower half of the 
training compact cassette. There are 
long pauses between the sentences 
of tuition and during the pauses the 
student repeats the sentences, which 
are then recorded on the cassette's 
upper track. Subsequently the student 
can replay both tracks at the same 
time so that he can compare his own 
pronunciation with the teacher's. If he 
wishes to try again the student can 
erase his previous performance but 
the tuition track is automatically pro- 
tected against erasure. 

The separate tracks can also be 
used for other applications such as 
slide and sound synchronisation. 

Philips Electrical Ltd., Century House, 
Shaftesbury Ave., London WC2. Tel: 
01-437 7777. 
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It's in the bag 
It's not every reader who can make 

his own printed circuit board and 
make a good job of it-the usual 
trouble is the mess created by the 
etching solution, it seems to get just 
about everywhere except onto the 
board where it's needed. If the board 
and solution were contained in a 
special bag the major problem would 

be overcome-no more mess. Vero - 
speed have adopted this idea with 
their new Etching Kit which comprises 
all that is needed to remove copper in 
a clean, safe and simple way from ten 
Eurocard -size boards. 

A special neutraliser is also in- 
cluded which ensures environmen- 
tally safe disposal once the kit is 
exhausted. An etch resist pen and 
transfers, together with a copper 
cleaning block completes the kit, 
which is guaranteed, says Verospeed, 
to be available by return post. Each 
kit is priced at £4.30 plus VAT and 
has code number of 22-4410G. 

Are you the type that likes a bit of 
noise, especially when your car is 
about to be pinched or your house is 
being burgled? You are? Then how 
about a miniature audible warning 
device that takes very little current 
and can be satisfactorily operated 
from 5 to 30V DC or 20V AC. A 

choice of two continuous signals, 
high or low frequency is available 
from the one unit, which is priced 
at £3.52 plus VAT. Verospeed order 
number is 41-4642J. 

Verospeed Service, 10 Barton Park 
Industrial Estate, Eastleigh, Hants. 
SO5 5RR. Tel: 0703 618525. 

Making waves 
Time was, when, if you required a 

specifically shaped signal, the equip- 
ment you required tended to be a bit 
cumbersome. With the introduction 
of integrated circuits this exercise has 
now become a little mundane, and 
IC's can be obtained which give a 

sine, square and triangular waveform 
output over a fairly large frequency 
spectrum. Lascar Electronics now 
market a waveform generator module 
comprising IC, peripheral compo- 
nents all mounted on one board, and 
whose frequency on all three wave- 
forms extends from 20Hz to 20kHz. 
Operating on a supply voltage of ±5 
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to +15V, this CB-FG8038 generator 
has typically 1% distortion, duty cycle 
variations of 2% to 98% and power 
dissipation of 750mW. 

Output frequency is set by an ex- 

ternal 10k ohm pot, and by adjustment 
of the on -board duty cycle pre-set 
pot, sawtooth, ramp and pulse wave- 
forms can also be obtained. 

The Cirbloc module is assembled 
onto a PCB measuring 76 x 48mm 
and is priced at £7.16 + VAT. 

Lascar Electronics Ltd., PO Box 12, 

Module House, Billericay, Essex. Tel: 
02774 3394. 

needs to know about Homo Sapiens 
(Man). What do you mean you don't 
see it? Its quite simple really, the 
'rays' represent our sun in respect to 
the closest radio -emitting stars 
(pulsars). Also shown are the relative 
positions of the planets in our 
system and the size of the vehicle 
(spacecraft) compared with its 
creators. Much more information is 
encoded using the binary system, 
all of which could be deciphered by 
any intelligent lifeform. So, if there 
are any readers who classify them- 
selves as 'Intelligent Lifeform' please 
drop PW a line and explain it all to us! 

Incidentally the Eagle Catalogue 
is pretty good too. 
Eagle International, Precision Centre, 
Heather Park Drive, Wembley. Tel: 
01-902 8832. 

Take me to your 
leader 

No it's not a copy of Penthouse 
or the latest fashion magazine for 
bathers at St Tropez - it's - wait 
for it, the latest catalogue from 
Eagle International. I can just read 
your minds now, what could that 
strange cover possibly have to do 
with Electronic components and 
HiFi gear? Well the answer is nothing, 

- but never -the -less what it has got to 
do with is extremely interesting. The 

picture, which incidentally is 
produced by NASA is supposed to 
convey to art alien being all that he 
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1 z billion ohms 
A new range of BiMOS Op -Amps 

incorporating MOS/FET inputs, COS/ 
MOS outputs, and having low drift 
figures of 6µV/°C have now been 
introduced by Mogul Electronics. 

Notated the CA3160, output current 
is in the order of 20mA, bandwidth is 

4MHz, input impedance is typically 
high, being in the order of 1.5 X 1012 

ohms and the output voltage is 
capable of swinging to within 10mV 
of either supply rail. 

The CA3160 family is said to be 

ideal for interfacing with COS/MOS, 
and all devices operate within the 
temperature range of -55°C to 
+125°C. Packages obtainable corn - 

prise a standard 8 -pin TO99 package 
or a DIL can device with TO99 lead 

configuration preformed to 8 -pin DIL 
layout. 

This device is manufactured under 
the YES Electronics label which is part 
of Mogul Electronics Ltd., 273 High 
Street, Epping, Essex. Tel: 0378 77366. 

Tidytray 

You know it always happens, you 
put down the screwdriver and five 
minutes later its gone-walked off. 
You swear and curse and accuse 
everyone around you and then look on 

the bench, and then, yes you've 
guessed it, the screwdriver has 

mysteriously returned. Well these 
things are sent to try us, but wouldn't 
it be nice if we could keep all our tools 
together, know where they are, and 

know that they won't walk off, or roll 
off or just plain dissappear. 

Obviously a firm by the name of 
Cannon have had the same sort of 
problem that you and I suffer from, 
because they have recently intro- 
duced a rubber mat that's flexible, 
non -slip can be draped over an 
irregular surface or laid flat on a 

polished table top. It has internal 
dividers, and a linch lip around the 
tray provides for a variety of small 
tools. 

Called the Autotidy, the price is 
£1.38 and can be obtained from most 
DIY stores. 
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Citrus power 
How about shoving an orange into 

your transistor radio next time the 
battery runs flat? Not quite a practical 
proposition, but lemons were used as 
a source of power at a recent elec- 
tronics exhibition in London. This 
power was then stepped up to give a 

spectacular display. 
The "secret" lies in the fact that if 

you unkindly stick two dissimilar 
metals into the acid contents of a 

citrus fruit, such as an orange or a 

lemon, a voltage and current are 
generated. The output is, of course, 
quite small, but your ageing scribe 
has had a CMOS oscillator running 
from a single lemon-quite an im- 
pressive demonstration for when. 
friends call. 

Perhaps, with power conservation 
presently in everyones' minds, far- 
mers will be encouraged to grow 
special "electrical" varieties of fruit. 
Imagine scouring neighbourhood 
greengrocers in search of a 3 volt 
grapefruit! 

You can't beat it 
A chap called Khayyam wrote, 

"The moving writes and having 
writ ..." etc. In modern times, how- 
ever, the moving finger moves and 
rests lightly on top of a digital wrist 
watch. That's so that the owner can 
check his pulse rate-of course! 

Just out in the States is a digital 
watch with a tiny two -sensor button 
on the top, just below the readout 
face. One little sensor is a light trans- 
mitter while the other is a light 
receiver. Resting the finger directly 
across the two, switches on the pulse 
counting sections of the watch. The 
tiny transmitter emits infrared light. 
This travels into the finger and is 
reflected back again to the receiver 
sensor. Blood in the capillaries of the 
finger expand and contract very 
slightly as blood is pumped through 
them. It is this tiny change which 
alters the amount of infrared light 
received by the receiving sensor. The 
result is a series of tiny infrared 
pulses triggered or caused by the 
actual body pulse itself. 

Individual pulses are amplified and 
passed to a control counter then to a 
count -digit converter and so to the 

ON RECENT DEVELOPMENTS 

digital readout which shows the 
pulse rate directly. Since the digital 
watch, has a very accurate seconds 
pulse (from the watch oscillator) the 
tiny microcomputer in the watch can 
accurately measure the pulse and 
give a direct readout in beats per 
minute. Sad to say you cannot buy 
one yet and the price in the US is 
around 500 dollars for a stainless 
steel case version. The watch may be 
accessed or interogated 25 times 
every day for a whole year before the 
batteries need changing. Presumably 
this watch is aimed at impulse buyers. 

Light time piece 
Talking electronic watches, I note 

that a German company is to market 
two quartz -driven clocks with accu- 
racies of + 30 seconds a year. The 
difference with these timepieces is 
that they have built in solar cells 
which keep the batteries charged. 
One is designed to function in day- 
light (not necessarily sunlight) which 
is interesting. Perhaps transistor 
radios will follow suit when these 
cells become cheaper and more 
efficient. 

And talking about solar cells re- 
minds me that President Carter's new 
energy programme has some support 
already. For example a knitwear 
factory is currently under construc- 
tion in the US which will eventually 
employ some 300 people. Its power 
requirements are 1,400kW and this is 
to be provided entirely by the sun. At 
last solar power is really getting down 
to the knitty gritty. 

Carrying on from a previous Gins- 
berg when I mentioned a professor 
who had an all -electric car, I see that 
a great deal of work is being done in 
this field. Two cars are under in- 
vestigation by one company. One car 
has electronic controls while the 
other utilises a huge flywheel for 
better acceleration. These are both 
four -passenger models with a top 
speed of 55mph and a range, at 
present, of 75 miles. Some four 
million dollars is invested here in 
contracts which run for two years. 

Hall marked display 
Ever heard of LETI? No, not a little 

Yhetti but the laboratory for electronic 

and computer technology attached to 
the French atomic agency (yeah, I 

think it's easier to say LETI, too!). 
Apparently a group of researchers 
there have discovered that by taking 
an organic electrolyte, plus a drop of 
silver, they can make readout cells 
which, they claim, are better and 
cheaper than liquid crystal types. In 

their normal or "off" state, these cells 
are transparent. They change to 
opaque in some 50ms when a 1V 
pulse is applied across them. The 
application of this pulse causes a very 
thin layer (typically 50 Angstroms) of 
silver to "plate" the electrodes. This 
plating will stay in position for around 
10 minutes before the cell begins to 
go transparent again so it might be 
argued that these devices have a ten 
minute memory. A pulse can be 
applied which will clear the cells 
immediately. 

Cap that! 
Discrete capacitors are still used by 

the millions in almost every con- 
ceivable electronics application. One 
company in the capacitor field has 
come up with a good idea. They 
manufacture foil and film capacitors 
and they've brought out some devices 
called Multipacitors. In a single unit 
package, this company houses a 

number of different capacitors of- 
fering a 30' saving in space com- 
pared with using separate discrete 
components. The trick is to take 
tapping points off the foil winding to 
offer different capacitance values 
within the same package. Instead of 
buying four components, you buy 
only one! One package offers, 0.47µF 
at 400V wkg plus 1µF 400V wkg plus 
2µF at 200V plus 414.F at 200V wkg. 

I note with interest that the latest 
digital display devices have drivers 
and decoders built in. All you need do 
is feed the beast direct from a four 
line BCD output. They're TTL com- 
patible, too. Whatever will they 
integrate next? 

J 
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PCB SERVICE FOR READERS 
All boards, except SRBP, are glassfibre, drilled and roller -tinned 

To:- READERS PCB SERVICES LTD, PO BOX 11, WORKSOP, NOUS I 

© IPC Magazines Ltd. 

Please supply PCB/s as indicated by tick/s in box/es 

Issue Project Ref Price P/P 

Dec 75 Sound -To -Light Display DN0798 1-15+12 
Dec 75 Disco System, Amp. (2 required) each AM0421 4.40+22 
Dec 75 Disco System, Light Modulator AM0423 3.50+22 D 
Mar 76 CMOS Crystal Calibrator AM0438 1.19+ 12 

Apr 76 Wobbulator AM0443 1.08+12 
Ap- 76 Auto. Slide Synchroniser AM0441 2.33+15 
June 76 Dig. Freq. Meter (set of 5) A015 and 4x A004 3.17+15 
July 76 Transistor Tester A002 3.08+18 
July 76 Disco Preamplifier 
Aug 76 Cassette Player Power Supply 

A003 
A001 

0.65+12 
0.65+12 

E 
E 

Sep 76 Capacitance Meter A009 2.59+14 
Oct 76 Digital Car Clock (set) A001/2/3 2.58+12 
Oct 76 Interwipe DN8JM 0.80+12 
Oct 76 Video -Writer (set) D002/3/4/6 A007 21.44+ 50 E 
Oct 76 Hazard Flasher D005 0.76+12 
Nov 76 Low Level Battery Indicator A016 0.40+12 
Nov 76 Electronic Thermostat 
Nov 76 Cirtest Probe 

A017 
A018 

1.30+12 
0.48+12 E 

Nov 76 Burglar Alarm A019 0 50+ 12 

Dec 76 Chromachase A021 5.70+22 
Jan 77 Oscilloscope Calibrator A023 1-25+12 
Jan 77 Icelert A020 1-45 +12 
Jan 77 Polyphon, motor and main boards A025/4 7.90+20 

Polyphon, tune disc, blank, SRBP A008* 0.90+15 
Feb 77 Transistor Checker A026 1.18+12 
Mar 77 FM Stereo Touch Tuner D023/4/5 7.50+20 
Apr 77 Tug 'o' War (set) A029/030 2.88+12 
Apr 77 Gas/Smoke Sensor Alarm A028 0.65+12 
May 77 2 -Way Intercom D019 1.28+12 
May 77 Protected Battery Charger A027 2.38+12 
May 77 Seekit Metal Locator A031 3.38+12 
June 77 Reverberation Amplifier A032 2.38+12 
June 77 Versatile AF Generator A033 2.38+12 E 
June 77 Tele -Games D029 3.22+18 
July 77 20W IC Amplifier A034 1.38 h 12 

July 77 Radio 2 Tuner A035 1.68+12 
July 77 Digital Clock Timer A036 3.28+12 
Aug 77 Shoot (Telegames) D035 1-55+ 15 E 
Aug 77 Atomic Time Receiver 
Aug 77 Morse Code Tutor Cards (SRBP) 

D036 
A037 

2.65+15 
4.75+15 E 

Post and packing is for one board or set of boards. Prices include VAT 
Remittances with overseas orders must be sufficient to cover despatch 
by sea or air mail as required. 
I enclose Postal Order/Cheque ACCESS welcome. 

No Send card number only. 

for £ made payable to READERS PCB SERVICES LTD. 

NAME 

ADDRESS 

1 Post Code 

Any correspondence concerning this service must be addressed to 
PCB SERVICES and not to the Editorial offices. 
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THE advent of quartz crystal oscillators in 
watches, and the regulation of conventional 
clocks and watches, poses a thorny question- 

how does one check their performance? Clocks 
driven by the mains supply, either digital or 
mechanical, indicate to a high accuracy only if 
viewed over a period of months or years, compared 
with a quartz watch, since they may be a number 
of seconds wrong at any particular moment-and by 
this time there may have been a power cut! The 
Post Office Speaking Clock could prove expensive to 
an enthusiast-and if the telephone is not next to 
your favourite grandfather clock how do you set the 
exact second? Greenwich time signals from the 
BBC can turn out to be very elusive just when you 
need them. 

Standard time and frequency signals have been 
transmitted for many years on both short and very 
long waves. The most convenient of these for time 
checking purposes in this country is the 60kHz 
transmission of Rugby MSF. This station transmits 
seconds and minute markers as well as a call -sign 
which enables identification of the hour. Recently, at 
the end of each minute, a time code was introduced 
in which the hours and minutes are signalled in a 
binary code; it is possible to construct a digital clock 
which sets itself by means of this code. However for 
many purposes the seconds and minutes markers, 
which are easily recognized by ear, are all that is 
required for setting and checking clocks or watches. 

Atomic transmission 
The time by which we live must clearly be related 

to the rotation of the Earth on its axis but, even 
when all possible corrections have been made, the 
rate of this rotation fluctuates unpredictably. Also 
the Earth is known to be slowing its angular rate 
due to tidal friction (admittedly amounting to only a 
millisecond a century), thus in principle to arrive at 
a standard invariable unit of time such as the second 
another definition is required. In 1964, at a meeting 
in Paris, the International Committee of Weights and 
Measures adopted as its tentative standard an atomic 
transition, specifically a hyperfine transition in the 
atom of caesium'u. To keep the time of day 
measured by atomic clocks using this definition of 
the second (the time for 9,192,631,770 transitions) in 
step with the time scale referenced to the rotation 
of the Earth about its axis corrections by means of 
the addition or subtraction of a complete second 
are occasionally carried out, usually on either June 
30th or December 31st. Clearly whilst checking the 
performance of accurate clocks it is useful to know 

N.C.HELSBY,MA,MIEE 

when these corrections have been made, as they will 
be applied to Greenwich time signals as well as the 
other accurate sources of time. 

Rugby MSF 
The Rugby transmission gives an indication of 

when such leap seconds (or the reverse) have been 
included. The normal seconds markers are formed 
by a complete 0-ls break in the 60kHz carrier. The 
minute marker is easily identified as it is a 0.5s 
break, apart from the first 0.2s or so which contains 
the time code. In each case the start of the break in 
the carrier represents the exact time, so that a 
receiver which "bleeps" when the break occurs 
sounds similar to Greenwich time signals as trans- 
mitted by the BBC, apart from a slight croak at 
the minute due to the presence of the time code: 
except for servicing periods (usually a few hours 
on the first Tuesday in the month) the signals are 
available 24 hours a day. 

The difference between the time scale related to 
the rotation of the Earth and the atomic scale is 
given in units of 0.1s by means of an extra pulse 
(where a pulse is no carrier) following each second 
from second number 1 to, at most, second number 7, 
for the atomic scale lagging behind the rotation of 
the Earth. If the atomic scale is ahead similar pulses 
following seconds 9 to up to 15 are inserted. 

Thus a sudden change from, say, an extra pulse 
after each second from 9 to 15 inclusive to an extra 
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Atomic scale ahead of rotation of earth by 0-2 seconds 

The shaded areas represent 60kHz carrier in each case 

pulse after each of seconds 1, 2, and 3 would show 
that an extra second had been inserted into the 
atomic time scale, which has therefore jumped by 
this amount relative to all other clocks and watches; 
these, if their accuracy merits it, must be readjusted 
to follow suit. A change from, say, an extra pulse 
after each of seconds 1, 2 and 3 to one after 1 

and 2 merely indicates how the rotation of the Earth 
is going relative to the atomic scale. In other words, 
the error does not concern us with regard to check- 
ing other clocks until the whole second correction is 
made,. which is apparent from the sudden switch in 
positioning of the double pulses. See Fig. 1. 
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Fig. 1: The atomic time code as 
transmitted by Rugby MSF. 
The BCD time code occurs at 
the start of each minute pulse 
train. Relationships between 
atomic time and earth rotational 
time notated by appearance of 
double pulses in either seconds 
1 to6(atomic time behind earth) 
or in seconds 9 to 15 (atomic 

time ahead of earth). 

The usual method of listening to a telegraphy 
signal, for example morse code transmitted by the 
keying on and off of a carrier, is to heterodyne or 
beat a local oscillator with the signal to produce an 
audible tone. This is one of the functions of the 
BFO (beat frequency oscillator) found on short wave 
receivers. However to make the gaps in a signal 
audible an audio oscillator is required to be switched 
off by the signal and turned on in its absence. This is 
slightly unusual, and, incidently renders, in the case 
of the Rugby signal, the morse code "MSF" sent 

C11 
1nF 

R13 
1M 

Set no signal 
output level 

VR1 
R6 200 
1ák 

R11 R12 
1.5k 1-5k 

2% 

(Carrier 7 
m + 

R9100 

(Signal 
n) 1 

CO 
100n F 

AGC 

4 1C4 

180k 

4.3V 
3.88V 
3.59V 

Signal 
strength 

IC5 
On WE555 
o- 
4 

W'nding data 

R21 
150 

9v 

R23 
82k 

C14 
10n 

Component 

T1 

Core 

RMG 
(U14145) 

Number of turns 
Primary Secondary 

59 2 off 
7-0-7 

Wire 

30SWG 

Fig. 2: Circuit of the atomic time receiver 
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twice just before each hour unreadable, but gives 
the short bleeps most convenient for setting clocks. 

Starting from this end of the receiver (Fig. 2) any 
audio oscillator capable of being switched on and off 
will suffice-the one shown uses the familiar 555 
timer, the output of which may connect to a small 
loudspeaker or earpiece such as the standard tele- 
phone type available from surplus suppliers. Note 
that a resistor is shown in series with the timer 
output to limit the current in the loudspeaker or 
earphone. It was found that 470 ohms was about 
the lowest value that could be 'used without en- 
dangering the normal operation of the 555 when 
feeding such loads. IC5 is turned on and off by the 
output of the receiver, therefore when no carrier 
is present the reset line (pin 4) is taken high by 
the output of IC4 and the output of the timer 
causes a "bleep" from the earpiece, Fig. 1. 

The multiplier is used as a squaring circuit. The 
signal is multiplied by itself to produce a DC output, 
as well as a double frequency output which is re- 
moved by the following amplifier. The signal is fed 
into the two balanced inputs of the multiplier via 
the secondaries of a transformer T1. The bias point 
for each pair of inputs of the multiplier and the 
setting of the multiplier "tail" currents are obtained 
from a chain of resistors including R6, R7 and R8. 
The primary of Tl is tuned by means of C6 to 
60kHz. This transformer is wound on a Mullard type 
RM6 core more details of which will be given later. 
Trl is a common emitter amplifier having T1 as its 
collector load and its input fed from the secondary 
of the ferrite rod aerial. The primary of the aerial is 
tuned by Cl. 

Schmitt characteristic 
Thus when a 60kHz signal is picked up and ampli- 

fied by Trl it is applied to both inputs of the multi- 
plier. This causes pin 6 of ICI to go slightly positive 
and pin 9 slightly negative each with a 120kHz 
signal superimposed. IC2 then provides a great deal 
of amplification-about 625 times the differential 
input signal at DC. C11 and the amplifier's own 
frequency response ensure that the 120kHz com- 
ponent is removed. The stability of resistors R11 and 
R12 is important as any change in the value of one 
of these alone will cause a change in the output of 
IC2. Providing R11 and R12 change by the same 
amount there is no output change so they should 
preferably have matched temperature coefficients. 
The receiver will work with carbon film types here 
but if excessive drifting with wide temperature 
changes is experienced metal film type (not neces- 
sarily metal oxide types unless selected for matched 
coefficients) eliminate the drift. 

DC level 
VR1 is used to set the DC level at TP1 with no 

input signal at the aerial (i.e. aerial shorted). A 
60kHz signal causes the level at TP1 to fall, while 
the following amplifier, IC4 has positive feedback 
to give it a Schmitt characteristic. A reference level 
for IC4's negative input is obtained from the bias 
chain that feeds the multiplier. The purpose of this 
stage is to make sure a definite change in signal 
level is required before an output swing from high 
to low or low to high can occur, hence obtaining the 
best possible performance in the presence of noise. 

* components list 

Resistors 
R1 22kí2 R13 1M11 
R2 33kí2 R14 1M0 
R3 18012 R15 1MS2 
R4 1 8kû R16 15kS2 
R5 2.7kí2 R17 180162 
R6 1.5kí2 R18 27k12 
R7 1.8k0 R19 1 kS2 

R8 2.2kí2 R20 470t1 
R9 10052 R21 15052 
R10 10052 R22 10kS2 
R11 1.5k9 -I 2% metal film R23 82kS2 
R12 1.5k11 2% metal film 
VR1 20012 cermet trimmer 
All resistors }W f 5% carbon film (except R11 & 12) 

Capacitors 
Cl 1.5nF Polystyrene 
C2 100nF Polycarb. 
C3 32,uF or 47NF 10V 
C4 100pF 12V 
C5 32,aFor47t/F10V 
C6 4.7nF Polystyrene 
C7 100nF Polycarb. 

C8 56pF Polystyrene 
C9 100nF Polycarb. 
C10 100nF Polycarb. 
C11 1nF Polystyrene 
C12 10teF 6.3V Tantalum 
C13 lOnF Polycarb. 
C14 lOnF Polycarb. 

Semiconductors 
Tri MPS -H05 or BC183 or ZTX300 
ZD1 BZY88C5V1 5 - 1 V zener 
iC1 N5596 or MC1496G or SG1496T 
IC2 741 

IC3 
IC4 
IC5 

741 
741 
NE555 

Miscellaneous 
Signal strength meter 100ttA FSD. Ferrite rod 
aerial LW only, type LW5FR (Denco). T1, RM6 R 
Inductor core plus parts (Mullard) 

AGC action 
Finally AGC is obtained from IC3. The output of 

1C3 controls the current in Trl, and hence the gain 
of Trl, by determining the voltage at the bottom end 
of R4. The positive input terminal of IC3 is taken to 
a reference obtained from a convenient level on the 
bias chain. IC2 attempts to adjust the gain of Trl in 
order to obtain the same level at TP1 as the 
reference level. Thus if the signal level falls, the 
voltage at TP1 rises causing current to flow into 
R14. The output of IC3 then falls slowly increasing 
the gain of Trl, which returns the voltage at TP1 to 
the reference level (about 2.9V). When the carrier 
breaks for short periods, as for the seconds or 
minutes markers, IC3 starts to increase the receiver 
gain but is prevented from doing so very much by 
C12. 

Note that on switch -on the receiver is in the mini- 
mum gain state with the output of IC3 high and 
gradually falling until the desired signal level is 
obtained. This normally takes only a few seconds, 
during which time the tone generator is continuously 
"on". The voltage to which the output of IC3 goes is 
a useful measure of signal strength and if desired 
a small meter measuring this level may be fitted. 

Construction details 
The PCB is shown in Fig. 3. Note that there are a 

total of four links on the circuit board to be fitted 
in addition to the components. Additionally, points 
16 and 17 should be linked for a continuous output, 
if a switch is not fitted, as may be required if the 
receiver output is used to control circuits other than 
the on -board 555 timer. 
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Fig. 3 (above): PCB copper side shown actual size. 
Fig. 4 (below): PCB reversed showing component locations. 
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Note that the trimmer potentiometer VR1 is a 
minature multiturn type. It should have a cermet 
track for good resolution-the wirewound types of 
low resistance are difficult to adjust finely due to the 
incremental resistance of each turn of the track as 
the wiper traverses it. The ferrite rod aerial 
specified is a standard transistor radio type avail- 
able from Denco (Clacton) Ltd. When ordering, 
specify a long wave coil only as this reduces the 
cost. The resonant frequency of the aerial can be 
trimmed by sliding the coil along the rod from its 
nominal position. It is important that the coil should 
not be near the end of the rod in its final position 
as the rate of change of inductance with position is 
too fast for good stability. 

The coil on its former as received may be a loose 
fit on the rod, in which case it is a simple matter 
to first wind onto the rod sufficient "Sellotape" to 
achieve a firm but readily adjustable fit. 

The transformer T1 has been designed using the 
Mullard RM6 core. The RM series of cores use 
bobbins to which pins are attached, so that a coil 
may normally be terminated on these before the two 
halves of the core are fitted. This is done for the 
primary only in our case, and the secondaries are 
left with flying leads to be connected directly to the 
PCB. The following instructions should be adhered 
to carefully, remembering that a 1 turn error is 
significant when the total number is small. 

1. Strip enamel insulation from the wire end and 
attach the wire to the pin marked "start primary". 
Do not exert undue pressure on the pins which 
are mounted on a fragile base. 

2. Fix the bobbin to a suitable mandril such as a 
twist drill; just over 6mm diameter is required 
which may be obtained by winding a thin layer of 
tape on a 6mm drill. 

Wind on wire evenly, top of bobbin moving 
towards you, with the pins facing to the right. 

3. Complete 59 turns, cut wire, strip insulation and 
attach to "finish primary". Cover winding with 
6mm wide tape. 

4. Starting with wire in "slot 1" leave 30mm flying 
lead, identified as "start" by fitting sleeving or 
other means, and wind on 7 turns exactly turning 
in same direction as before. Form a loop 30mm 
long and twist the loop together: leave this a 
flying lead also in "slot 1". Continue to wind on a 
further 7 turns exactly, take the remaining end 
across to "slot 1" and leave 30mm flying lead. 
Wind on a turn of 6mm tape to fix the winding to 
the bobbin. 

5. Repeat the procedure 4 above using "slot 2", 
which is on the same flange of the bobbin, facing 
"slot 1" 

The bobbin now has six flying leads which are 
in two groups of three, each of which has a start, 
centre tap and finish. Wire these to the PCB as 
indicated on the circuit. 
After winding the coil, check that the faces of 

the two halves of the core are free from dirt and 
carefully assemble them round the coil. After fitting 
the clips make sure that the core halves are aligned 
at their edges. Fit the adjuster and screw it down 5 
turns to the nominal position, using a screwdriver 
which fits the small slot-if necessary modify or 
make a screwdriver to fit (eg from a knitting needle) 
rather than risk damaging the adjuster. 

Note that if the phasing of one of the secondary 
windings is reversed the output at TP1 will increase 
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with increasing signal causing the AGC to latch the 
circuit up. If a mistake has been made in winding 
T1, all is not lost-simply reverse one of the 
secondary windings (eg swop the wire from 10 with 
the wire from 12). 

Setting up 
The bandwidth of this receiver is about 300Hz 

which is of course much narrower than that of 
normal broadcast types. This is just sufficient to 
allow correct reproduction of the time code so that 
all the information transmitted is available at the 
receiver output and a wider bandwidth would merely 
admit more noise. Hence if a signal generator is 
used it will probably need to be set to 60kHz using 
a frequency counter: a 1 per cent error in frequency 
is 600Hz and therefore significantly off -tune. 
Fortunately the receiver can easily be adjusted to 
the "off -air" signal. First short-circuit points 2 and 3 
to which the aerial secondary is connected. Switch on 
the receiver. 

Depending on the initial setting of VR1 there will 
be either no output, or a continuous tone. If there 
is no output, turn VR1 clockwise until the continuous 
tone just appears. If there is already a continuous 
output on switching on turn VR1 anti -clockwise until 
the tone disappears and then clockwise about 14 turn 
so that the tone has just been switched on again. 
There is of course no variation in the sound of the 
tone output-it is simply on or off. Un -short the 
aerial and make sure that the coil on it is in its 
nominal position. The signal will probably now 
appear. 

The ferrite rod aerial is directional and maximum 
signal is obtained when the direction from which 
the received signal arrives is at right angles to the 
line of the aerial rod. If the rod is turned away from 
this direction a point may be found where the signal 
becomes noisy (the timer output intermittent instead 
of a pure tone). Reduce the noise to a minimum by 
tuning Tl and adjusting the aerial coil. If a volt- 
meter is available, connect it between OV and the 
output of the AGC amplifier IC3. Adjust Tl and the 
aerial coil for a maximum reading on the voltmeter. 
Note that adjustments must be made slowly, due to 
the slow response of the AGC.-otherwise the person 
making the adjustment becomes part of an unstable 
feedback loop! 
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1 As the first stage of your training, you actually 
build your own Cathode ray oscilloscope! This is 

no toy, but a test instrument that you will need 
not only for the course's practical experiments, 
but also later if you decide to develop your 
knowledge and enter the profession. It remains 
your property and represents a very large saving 
over buying a similar piece of essential equipment. 

Build an oscilloscope. 

1 
T 

1 
T 

2 Read,draw and understand 
circuit diagrams. 

In a short time you will be able to read and 
draw circuit diagrams, understand the very 
fundamentals of television, radio, computers and 
countless other electronic devices and their 
servicing procedures. 

+,;, 

i,(;),!"°4 
fie m x. .{000 ssF 

;[ °8 @OUTPUT o f .! 
4610 0609 

1 2 3 4 5 6 4° asv 

3 Carry out over 40 experiments 
on basic circuits. 

We show you how to conduct experiments on 
a wide variety of different circuits and turn the 
information gained into a working knowledge of 
testing, servicing and maintaining all types of 
electronic equipment, radio, t.v. etc. 

'There's only one way 
to master electronics... 
to see what is going 
on and learn by doing: 

This new style course will enable anyone to 
have a real understanding of electronics by a 

modern, practical and visual method. No 
previous knowledge is required, no maths, and 
an absolute minimum of theory. 

You learn the practical way in easy steps 
mastering all the essentials of your hobby or to 
further your career in electronics or as a self- 
employed electronics engineer. 

All the training can be carried out in the 
comfort of your own home and at your own 
pace. A tutor is available to whom you can 
write, at any time, for advice or help during 
your work. A Certificate is given at the end of 
every course. 

All students enrolling in our 
courses receive a free circuit 
board originating from a 

computer and containing 
many different components 
that can be used in experi- 
ments and provide an 

excellent example of current 
electronic practice. 

To find out more about how to learn electronics in a 

new, exciting and absorbing way, just clip the coupon 
for a free colour brochure and full details of enrolment. 

Write to:- British National Radio & Electronic School 

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

NAME 

ADDRESS 

I` 
WB 8Í7 
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5DeCnologg 
DAVID GIBSON 

9 
THIS MONTH 

`Light to Frequency Converter' 
THERE are some circuits which can be used for 

a wide variety of applications, often with only 
minor modifications. This month's S -Dec project 

falls into that category. I can think of four applica- 
tions (see later), but readers will doubtless think of 
others. 

Circuit description 
The project comprises a free -running multivibrator 

made up from transistors Trl and Tr2. The output 
from this oscillator is then fed directly to the base 
of Tr3, which in turn feeds the amplified signal to 
the loudspeaker in its emitter lead. 

The frequency of a free -running or astable multi - 
vibrator is dependent upon the values of resistance 
and capacitance employed. In the circuit (Fig. 1) 
these components are the two capacitors, Cl and C2, 
and the resistors between the bases of the transistors 

33 

IFK2321 

2 5 

20 

36 

66 

40 

Battery 
+3V 

47 

48 

LS1 
80.11 

70 

Battery 
-ve 

Fig. 1: Frequency -to -light converter circuit diagram. LDR1 controls Cl 
charging rate and hence the frequency of the oscillator. 

Trl/Tr2 and the positive rail. Resistor R3 is fixed 
at 47kí1. However, the other base resistor, that of 
Trl, is made up from a single fixed resistor R2 
(12kll) and a light dependent resistor, LDR1. An 
LDR is simply a resistor whose exact ohmic value 
depends upon the amount of light falling on it. By 
using this element in the frequency determining 
section of a multivibrator, the intensity of light 
striking the LDR controls the frequency of oscillation. 
A bright light will cause a high note; shadow lowers 
the note quite considerably. 

Transistor Tr3 acts as a direct -coupled voltage 
follower. It derives its drive signal from a potential 
divider formed by Tr2 and its collector load, R4. The 
remaining components, resistors R1 and LS1 form 
the loads for Trl and Tr3 respectively. 

Assembly and testing 
Having plugged in all the components as per 

Fig. 1, check the assembled S -Dec against the com- 
ponent layout shown in Fig. 2. If all is in order, 
connect a 3V battery to S -Dec hole 40 (positive) 
and hole 70 (negative). A tone should be heard. 
Waving a hand in front of the LDR should vary the 
pitch of the note. Although a 3V battery was used 
with the prototype, the circuit will function per- 
fectly from only 1.5V. On test, the prototype even 
worked at 0.5V! With 3V applied, the project draws 
some 15mA with the LDR pointed directly at bright 

you will need ... . 

R1 1.8kí2 Cl 0 01íF 
R2 12kit C2 0 01nF 
R3 47ki2 Tri BC109 
R4 2 2ki2 Tr2 BC109 
LORI ORP12 Tr3 BFY51 
LS1 75 - 80f2 B1 3V battery 
One S-DeC 
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SAXON ENTERTAINMENTS LTD 
SYSTEM 7000 -GUARANTEED MODULES 

FOR ALL DISCO/PA APPLICATIONS 
POWER AMPLIFIER MODULES 30-240 WATTS 

30 Watts rms 

Fully tested & guaranteed. 
Full RMS Sine Wave output. 
Distortion typically 0 2°%, 

10 Transistors, 4 Diodes. 
Response 30HZ-30KHZ 
Fully short & open circuit proof 
Sensitivity suits most mixers, 
Built-in surge suppression & compensation 
Twin D.C. & output fuses. 
Top -grade components throughout. 

120 Watts rms 1240W rms 

SA308 SA604 SA608 SA1204 SA1208 SA2404 
30W rms/ 80W rms/ BOW rms/ 120W rms/ 120W rms/ 240W rms/ 
8 ohms 4 ohms 8 ohms 4 ohms 8 ohms 4 ohms 
E9-50 £1250 £13.50 £1450 E21-00 £25.50 

60 Watts rms 

POWER SUPPLIES FOR THE ABOVE MODULES-READY WIRED & FUSED ON 
GLASS FIBRE PCB 

PM301 
For 1/2 
SA308 
£0.90 

PM601/4 PM601/8 PM1201/4, PM1201/8 PM1202f4 PM1202/8 PM2404/1 
For 1/2 For 1/2 For 1 ! For 1 For 2 I For 2 For 1 

SA804 SA608 SA1204 SA12C3 SA1204 SA1208 SA2404 
£12"50 £1250 £12 S0 £12.50 £1950 I E10 -SO £1050 

SYSTEM 7000 COMPLETE DISCO MIXERS (With Autofade) 
Mono or Stereo 

Ready to plug in & use 
Automatic Mic override 

0 0 Two to panel 
Vr i7 Twin deck & rule &tape inputs 

Left/R ght deck fader 
The choice of the professional D J. 20Mz-20kHz Noise -77 dB 
Controls: Mic volume, Bass, Treble, A/Fade Depth, Tape, L/Deck, R/Deck volumes, 

Bass, Treble, Master, Headphone volume, Selector & On/On. 

Mono 18v £37-50 Mains £43.50 Stereo 18v £53.50 Mains 59.50 

IN MODULAR FORM- All you require is front penal (see below) knobs 
& sockets etc. All electronics are assembled & 
tested. 

Specification estor complete mixer All Potentiometers supplied & fitted 
Low cost do it yourself with step by step easy to follow instructions. 

Mono £19-50 Stereo £29 50 Panel £3.50 Supplyunit £8-50 

SYSTEM 7000 LIGHTING CONTROL UNIT MK II (Four channel) 

Has your light unit got 7 

4,000 W handling integral dimmers 
Sequence facility Automatic audio level 
Smart 2 tone panel OURS HASI Cu) Advanced IC circuitry 

19 Top grade components ONLY 
Ali your needs In £42.50 siM n one superbly designed unit 

IN MODULAR FORM-THE QUADRAFECT £2950 
As with the mixers the Mk II L.C. unit may be (Panel £2.59) 
purchased in module form with all controls, requiring only a panel, 
case & knobs etc. There are 13 simple connections 

1-240w Audio 8A RCA triacs 0"5-2014z Sequence Fully suppressed 

CUSTOM MIXER MODULES (Complete or In printed circuit form only) 
Make your own mixer, mono or stereo, up to 2 channels, with full monitoring facilities, 
and provision for echosend/return etc. 

Inputs for low and high 2 mie, ceramic & magnetic 
cartridge etc. 
Up to 20 input modules per single mixing module 
Feed moattypes of amplifier-accepts all inputs 
Professional low noise circuitry 20 Hz-30kHz 

II Infinitely adaptable-Extremely economical 

COMPLETE MODULES With facia panel, 0'5W headphone 
Knobs & sockets, Monitor buttons, Ready wired & tested circuit 
Mono Input £8.50 Mono mixing stage £8.50 Full range bass/ 

treble controls 
Stereo Input £12.00 Stereo mixing stage £12.00 Nolan -80dß 

PRINTED CIRCUIT MODULES With controls fitted, requires only 
sockets, facia & knobs 

Mono input £5-50 Mono mixing stage £5.50 
Stereo Input £9.00 Stereo mixing stage £9.00 

Power supply for up to 20 channels-PPM18-E950. 

SYSTEM 7000 SOUND-LITE (3 -CHANNEL) 
IN COMPLETE OR MODULAR FORM 
(Modular form illustrated) 

Complete unit similar to Mk II unit above 
Long established & proven design 
3 Channels -100W per channel 
RCA BA Triacs-individual channel fuses 
1-240 W Input-master audio level plus Bass/Middle/Treble 

COMPLETE UNIT-Fully 
cased with rear terminations-lust 
plug in & go! £24.75 
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MODULAR FORM Facia & knobs etc. 
Needs only 11 simple connections 

£16.50 (Panel £2.50) 

2-3 Joules 
80W Tube for long lite 
Compact 4"x4"x 4" 

PRO -STROBE £32.50 
6-8 Joules 
External trigger 
Long Life tube timer 
circuit 

An extremely compact and 
versatile amplifier with 
full protection and a clean, 
attractive appearance. 
Ideal for all groups, 
disco's & clubs 

COMPLETE DISCO SYSTEMS FROM ONLY £16.06 
WITH TWO YEAR GUARANTEE-LOW INTEREST CREDIT) DEPOSIT 

CENTAUR 100W STEREO 
with TWIN LOUDSPEAKERS, SOUND to LIGHT SEQUENCER PLUS DISPLAY. 
£225 + £10 carr. (Dep. £2880, 12 months at £21 38 or 24 months at £1201) 

SUPER CENTAUR 200W STEREO 
As above but with 200 WATTS OUTPUT & larger TWIN CABINETS. 
£275 + £10 carr. (Deposit £3280, 12 months at £2830 or 24 months at £1521). 

GXL CENTAUR 200W STEREO 
As the SUPER CENTAUR but with extra large twin 200 WATT CABINETS, DECK 
LIGHTS, DECK STARTS & SUPERIOR DECKS. 
£319 + £10 carr. (Deposit £42 72, 12 months at £36 58 or 24 months at £2054) 

Cue Light + - 
..-- - Send today for 

Head Phone .. Free illustrated 
monitoring Leaflet on Saxon 
Mic & Tape Complete Discos 
inputs 7 & Package PA 
Crossfade & 1 Systems. 
Override 
Logic Circuitry 
Lightshow ' ) All Equipment 

IS Complete and / subject to a Two 
ready to use Year Guarantee. 
Extremely -._,, 
Rugged ,.'S -,.. 
construction - Deliveries In the 
Twin BSR UK by our own 
Decks vans. 

SOW MINI DISCO E139"50 + £5 carr. (Dep. £16 06, 12 months at £13 30 or 24 months 
at £7.46) 
100W MINI DISCO £159.50 + £5 carr. (Dep. £2266, 12 months at £1473 or 24 
months at £8.27) 
Two extremely compact mono systems complete with loudspeakers and leads. 

TWIN BSR DECKS HEADPHONE MONITORING MIC INPUT 
100W PACKAGE P.A. £145 + £7.50 carr. with twin loudspeakers and PIEZO HORNS 
Dep. £19 70. 12 months at £13 70 or 24 months at £7731 

SEND YOUR SPECIAL REQUIREMENTS FOR A CUSTOM DISCO QUOTATION 

SYSTEM 7000 
MINOTAUR 100-All Purpose Wide Range Amplifier 

100W rms f 1dB A four 
Standard 8 ohm output Input, high 
Twin mixed Inputs accept power amplifier 
a wide range of signals which will deliver up 
30HZ-30KHZ ±2dB to 150 watts output. An 
23dB basa/treble absolute must where multiple 

mixing & power are required 
Four individually mixed Inputs 

Wide range bass!treble+master 

Vynlde covered case 

£49.50 
Fully short proof 
Superb value for money 

SAXON 150 HEAVY DUTY AMPLIFIER £5900 
STROBES & PROJECTORS (We stock the full Pluto 
range) Send for details 
SUPERSTROBE £19.75 150 WATT LIQUID 

WHEEL 
PROJECTOR 

Accepts all accessories 
C/w with wheel & motor 
plate 
Sturdy steel construction 

Remarkable value- 
Sold elsewhere at 
£3950. Our price 
Is only: £33- 00 

ACCESSORIES Condenser mice ECM77600 ohm £1250 
ECM 81 Dual impedance £14.95 Crown headphones E6"75 
Heavy duty boomstand 514-50 

All prices subject to VAT Q 8% except SA308/PM301, mica. & headphones (121 
Add 50p post & packing on all orders except where already shown. 
Ordering: By Telephone -Access, Barclay Card or COD Ring (01) 6846385/0098 

By post -Send cheque or crossed P.O's or 60p for COD 
or send in your Access/Barclay card NUMBER ONLY 

327-333 Whitehorse Road, Croydon, Surrey CRO 2HS 
24 Hour Ansafone service (01) 684 6385 

PIEZO HORNS!! UP TO 150 WATTS HANDLING. 
NO X -OVER REQUIRED £7 50 ea. 

Exporters to 17 countries-enquiries welcomed 
Ring Sue Abegg on (01) 684 6385 for U.K. trade enquiries 
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VALVES 
A1065 1-25 
AR8 060 
ARP3 0 60 
ATP4 0-50 
B12H 3'00 
DAF96 0 60 
DET2212 85 
DF96 0 60 
DK96 0-80 
DL92 0-50 
DL98 0.70 
DY86/ 

87 0-45 
DY802 0,45 
E88CC/ 

01 1-30 
E180C Ct - 30 
E182CC 

3-50 
E810F 6 00 
EA50 0.45 
EABC80 

040 
EAF42 0.70 
EB91 0 30 
EBC33 1.00 
EBC4I 0'75 
EBF80 0.45 
EBF83 0 45 
EBF89 0-40 
EC52 0 40 
ECC8I 0-45 
ECC82 0 40 
ECC83 0 40 
ECC84 0.35 
ECC85 045 
ECC86 1 25 
ECC88 0 55 
ECC189 

0.80 
ECF80 0 45 
ECF82 0-45 
ECF8010 75 
ECH42 0-85 
ECH81 0 45 
ECH84 0 50 

ECL80 0.60 
ECL82 0 40 
ECL83 1 20 
ECL86 0-55 
EF36 0 75 
EF37A 1 50 
EF39 1-00 
EF40 0'70 
EF41 0 75 
EF80 0'35 
EF83 1 50 
EF85 0-45 
EF86 0 45 
EF89 0 35 
EF91 0 65 
EF92 0.75 
EF95 0 45 
EF183 0 40 
EF184 0 40 
EF804 2-00 
EFL200 0 75 
EH90 0 60 
EL32 0 60 
EL34 0 70 
EL35 0 60 
EL37 3 00 
EL41 0 80 
EL81 0 60 
EL82 0 60 
EL84 0 35 
EL86 0-50 
EL90 0 50 
EL91 1 60 
EL95 0-70 
EL504 0'80 
EL821 3 00 
EM31 0 75 
EM80 0 55 
EM81 0.60 
EM84 0 40 
EM87 1 -00 
EY51 0 45 
EY81 0 45 
EY86/87 

0 50 
EY88 0.50 

EZ40 0.60 
EZ41 0 75 
EZ80 0 30 
EZ81 0 35 

GY501 0-75 
GZ32 0-65 
GZ34 0.80 
GZ37 2.00 
KT66 4 00 
KT88 5.00 
MH4 1.00 
ML6 100 
0A2 0 45 
OB2 0.45 
PABC80 

040 
PC86 0 65 
PC88 0'65 
PC92 0 65 

PC900 0 60 
PCC84 0 45 
PCC85 0 50 

PCC89 0 55 
PCCI89 

0-65 
PCF80 0 40 
PCF82 0.40 
PCF84 0 65 
PCF86 0 65 
PCF200 

0 90 
PCF201 

0.90 
PCF801 

0 55 
PCF802 

0.55 
PCF805 

1 10 
PCF808 

0 85 
PCF808 

1.00 
PCH200 

0.80 
PCL81 0-60 
PCL82 0 45 
PCL83 0-70 

PCL8051 0QV06- UBL1 1 00 Z900T 1.50 5V4G 0.65 6AX5GT 6J4WA1 -75 
85 0.60 40A 14.00 UBL21 0 75 IA3 0.60 5Y3GT 0.65 1 00 6J5 0-75 

PFL2000 70 QV03- UCC85 0-50 114 0 30 5Z3 1.00 6B7 0-75 6J5GT 0-55 
PL36 0.60 12 180 UCF80 0 00 1125 0-55 5Z4G 0 70 6BA6 0.40 6J6 0-35 
PL81 0.55 R19 0.00 UCH42 0.80 IS4 0'40 5Z4GT 0 75 6BE6 0.45 6J7 070 
PL82 0 50 S104/ UCH81 0 50 IS5 0'40 6AB7 0.60 6BG6G 1.00 6J7G 0 50 
PL83 0.50 1K 2.50 UCL82 0-45 1T4 0-40 6AC7 0.60 6BJ6 0-75 6K6GT 0.80 
PL84 0.50 SC1/ UCL83 0'70 IX2B 0.80 6AH6 0-75 68Q7A 0 60 6K7 0.55 
P1504 0.85 400 4.00 UF41 0 75 2X2 0-80 6AK5 0-45 6BR7 2.30 6K7G 0.35 
P1608 0 95 SC1 / UF80 0 40 2D21 0-55 6AK8 0 40 6BW6 1 30 6K8GT 0 55 

P1509 1.35 600 4.00 UF85 0-50 2K25 9.00 6AL5 0.30 6BW7 1 00 L6LM 1-90 
PL802 2.00 SP61 0 85 UF89 0'50 3A4 0-60 6AL5W0 65 6C4 0-40 6L6GT 0 60 
PY33 0.60 TT21 650 UL41 0 75 3E29 5 50 6AM5 1 60 6C6 0 55 617 0-65 
PY80 0.60 U25 1 00 UL84 0-50 3D6 0-40 6AM6 0-65 6CB6 0 50 6SA7 0-55 
PY8I/ U26 0 85 UY41 0 55 3S4 0.50 6AN8 0.85 6CH6 3 00 6507 0-50 

800 0.55 U27 1.00 UY85 0.50 3V4 0 05 6AQ5 0 50 6CL6 0-75 6SJ7 0-60 
PY82 0 45 U191 0-75 V R105/ 5B/ 6A Q5 W 606 0 SO 6SJ7GT0.50 
PY83 0 50 U801 0 80 30 0 50 254M 5'50 0.85 6EA8 0 80 6SK7 0-60 
PY88 0 50 UABC80 V R150/ 5B/ 6AS6 0 80 6F7 1 10 6SL7GT 
PY500 1 10 0'50 30 0.50 255M 5 50 6AT6 0 65 6F8G 0 75 0. 55 
PY800 0 60 UAF42 0-75 X61M 1-50 5B/ 6AU6 0 40 6F12 0 65 6SN7GT 
PY801 0.55 UBC41 0 60 X66 0-75 258M 5'50 6AV6 0-50 6F17 1 00 0-55 
QQV03- UBF80 0 50 Z8000 3 00 5R4GY 1i0 6AX4GT 6F33 4.20 6SQ7 0 .65 

10 1 60 UBF89 0-50 Z801 U 3 50 5U4G 0.60 0-80 6H6 0.45 6V6GT 0-80 

TRANSISTORS Please write or phone fo current price of any 
of the transistors, diode shown be ow. 

AAZ12- AF118 BC172 CRS3/40 OC29 OC206 2N4058 
BAV10 AF124 BC172A CRS25/025 0C35 ZR11 2N4061 

AC113 AF125 BC212A GET115 0C36 ZR21 2N4172 
AC126 AF126 BCY31 0E7116 0C42 ZR22 2N5295 
AC127 AF127 BCY33 GEX66 0C44 2N456A 3N126 
AC128 AF139 BCY72 NKT222 0C45 2N525 3N128 
AC176 AF178 BF115 NKT304 0070 2N696 3N154 
ACY17 AF186 BF167 NKT404 0073 2N708 3N159 
ACY18 AF239 BF173 OAS 0075 2N918 SX754 
ACY19 AFZ12 BF185 0A47 0078 2141305 25303 
ACY20 ASY26 BFY51 0A70 0078D 2N1307 712082 
ACY39 ASY27 BFY52 0A71 0081 2141309 40235 
ACY40 ASY28 BSY27 0A73 0082 2N2062 40250 
AD149 BC107 BSY38 0A79 0C82DM 2N2411 40251 
AD161 BC108 BSY95A 0A91 0083 2N2989 N23A 
AD162 BC109 BY100 0A200 0083B 2N3053 N25 
ADZ11 BC113 BYZ16 0A202 0C139 2N3054 N38A 
ADZ12 BC116 CRS1/20 OAZ200 OC140 2N3055 N43 
AF114 BC118 CRS1130 0C22 0C170 2N3391 N70 
AF115 BC136 CRS3/10 0C25 0C172 2N3730 N677 
AF116 BC137 CRS3/20 0C26 0C200 2N3819 N4148 
AF117 BC148A CRS3/30 0C28 0C204 2N4038 . 144785 

PCL84 050 MINIMUM POSTAL ORDER £1. PERSONAL CALLERS WELCOME. 

PCL84 0'50 
MANY OTHERS IN STOCK includ Cathode Ray Tubes and Special Valves. U.K. 

UK Postage £1£2 20o. £2.£3 300. £3-£5 40p. Over £5 free. 

A lot of these valves are imported and 
prices vary for each delivery, so we 
reserve the right to change prices 
for new stock when unavoidable. 

VIDECON 
TUBE 
Type P864B 
English Elec. 
£20 COIDMO 

TEST EQUIPMENT 
LARGE SELECTION 

PLUBICON TUBES 
Type XO 1071 Mullard £150 

6X4 0,45 
6X50 0 45 
6X5GT 0 55 
6Y6G 0 95 
6Z4 0.65 
6-30L2 0.90 
767 0.80 
7Y4 0-80 
9D2 0.60 
906 0.75 
11E3 1100 
12A6 0-60 
12AL5 0 70 
12AT8 0.45 
12AT7 0 45 
12AU7 0 40 
12AV6 0-70 
12AX7 0 40 

12BA6 0 50 
1213E6 0 60 
12BH7 0'60 
12C8 0 55 
12E1 4-25 
12J5GT0-40 
12K7GT 

0.60 
12K8GT 

0 70 
12Q7GT 

0 50 
12SC7 0 55 
12507 0 55 
12SJ7 0.55 
12Y4 0 40 
1457 1 00 
19AQ5 0-75 
19G3 10-00 
1906 6 00 
19H5 17-00 
20P3 0 60 
20P4 1 10 
25L6GT0.00 
30C15 1,00 
30C17 1 10 

30C18 1.10 
30F5 1 00 
30FL12 1 20 
30FL14 1 00 

Please add 
12+% VAT 

THE VALVE WITH A 
GUARANTEE 

30L15 1 00 
30L17 1.00 
30P12 1.00 
30PL1 100 
30PL13 1.10 
30PL14 1.10 
35L6GT 0.80 
35W4 0 60 
35Z4GT0.70 
5005 0 70 
50006G 1 20 
75 1 00 
75C1 0.80 
76 0-80 
78 0-75 
80 0-75 
85A2 0-75 
723A1B 9-00 
803 6 00 
805 1000 
807 0'70 
813 
8296 
832A 
931 A 
954 
955 
956 
957 
1629 
2051 
5763 
5933 
6057 
6060 
6064 
6065 
6067 
6080 
6146 

6-50 
5.50 
4 50 
6 00 
0 50 
0-50 
0.50 
0-90 
0-70 
1 00 
1.60 
3.00 
0-85 
085 
0,85 
1,20 

1 00 
3 50 
3 80 

61466 4.20 
6360 1 60 
8020 5.50 
9001 0-40 
9002 0-55 
9003 0.70 
9004 0 40 
9006 0.40 

C.R. 
TUBES 

DG7-51500 
DG13-2 

22 00 
M W 13-35 

35 00 
VCR139A 

1000 
3BPI 8 00 
5FP7 1000 
883 9 00 
88L 9 00 
CV1526 

1000 

SPECIAL 
VALVES 
BR189 

250-00 
M503-2342 

6500 
K301 7.00 
KRN2A 

6.00 
725A 2500 
2J/52A 

7500 
CV2339 

45 00 
C V 5228 

17 50 

VALVES AND TRANSISTORS 
Telephone enquiries for valves, 
transistors, etc., retail 749 3934. 
trade and export 743 0899. 

COLOMOR (ELECTRONICS) LTD 
170 GOLDHAWK RD., LONDON W12 
Open 9-12.30, 1.30-5.30 p.m. 
Closed Saturdays. 

OLDRIN 

AVING 

C GOLDRING G103 
Belt Drive Turntable 

Famous name turntable slashed 
to near hall price. Complete with 
plinth, cover and leads. Accepts 
any standard cartridge mor included: 

FULL 12 MONTH GUARANTEE 

OUR PRICE 

£29.95 
£54 (¡ p/p & Ins £2.25) 

SAVE 
OVER £24 

Build your own 
GOLDRING CK2 
Belt Drive Turntable 
Beautifully engineered unit from 
the famous Goldring company, 
comes complete with instructions 
and all necessary parts. Ready to 
incorporate into your design 
plinth and cover. The pleasure of 
assembling your own deck. (+ pp & Ins. £1.50) 
(Plinth, cover and cartridge not included). ALL PRICES 
Usually sold for £54.95 with plinth and cover. 

INC. VAT 
Call in or send cheque, P.O, M.O, Access, 
Barclaycard, Diners Club or American Express Number. 

ONLY 
£16.95 

Sonic Sold Audio 
248/250 TOTTENHAM COURT ROAD, LONDON W1. TEL: 01-637 1908 

4.50 EF5800 6 cct varicap head 1400 
0.70 EF5600 5 cct varlcap head /2.05 

TBA120/SN76660 0-75 NE565/6/7 2-50 EC3302 3 cct varicap head 750 
uA753 1.80 NE5606 3807030 linear phase FM if system 10-95 
HA7137W 220 91196 high spec mpx decoder 12-99 
CA3090AQ 3.75 Discrete devices other types in catalogue 

91197 varicap MW/LW tuner 11.35 

uA7201CA3123E 11040673/MEM6I6 0577701 Mk2 double conversion TV 
MEM680 0.75 UHF o8 air sound tuner board 27-00 HA7197 1'10 4 0.38 Larsholt Signalmaster Mk 8 complete TBA651 1 01 
BF256MEM61L/S 0.34 FM tuner for all levels of experience 

1-81 0.95 
varlcap in electronics (kit) 8500 

0.95 Larsholt Audiomaster25+25W superb 
0 75 MVAM125 0-90 audio amplifier kit 7900 
2 99 MVAM2 1-35 Ambit. Int. Mk 2 series: all the pieces, 
1.00 BB104 0.45 case/chassis/hardware/panel/PSU/ 
109 86105 0.32 presets etc. for you to present your 

MC1312 1.50 BA102/BA121 0.30 FM tuner in a stylish unit 3300 
7805ÚC' 1 -SS ZTX/BC107/8/9 0.14 NEW NEW NEW NEW NEW NEW 
76M12 /TDA1412 ZTX/BC212/4 0.17 

11-.2020 BC413 0.18 Stiron soldering irons, made in UK 
78M20 ZTX451/551 0.18 to meet all known safety specs, 
78M24` 120 BD809 0.70 thermally regulated with stand, also 
0A723CN 08000610 1.20 pro tools for PCB construction: 
TAASSOB` 0:50 more in price list ... i SAE for leaflet please 

DETECKNOWLEDGEY 
DETECKNOWLEDGEY7 
Not a spelling mistake, but a new publication from AMBIT that sets out to 
explain some of the basic theory that surrounds metal location techniques. 
It Is an explanation, that builds up from first principles, why iron sometimes 
reacts like a non-ferrous metal, what determines detector range, what the 
shortcomings are, how to avoid them. In fact, it explains about BFO, IB, 
VCO and Pulse Induction techniques, as a result of research carried out to 
produce our range of locators, and why we chose the methods we used. As 
a general purpose reference worm. for designers, constructors, users etc., we 
think you will find it unique. £1.00 Inc. postage. 

Bionic Ferret Metal Locators 
As a result of our investigation, we offer you three metal locators now: The 
VCO 4000, the IB phase angle meter, and the 'Pulsedec' pulse Induction metal 
locator. It is Impossible to catalogue the relative virtues of each type here, so 
please send an SAE for details. 

Components f or Wireless: ICs, Coils, Ceramic 6 Mechanical Filters, trimmers etc 

Linear ICs Tuner modules/TOKO parts 
CA3089E/ KB44021 9411CL8038CC 
MC1310/KB4400 2.28 NE555V 

LM381 N 
LM3900 
TO A2020 
TCA940 
TBA810AS 

PLEASE NOTE: Vat is extra, at 12-5% except where marked (8%). PP 22p per 
order. 
An A5 size SAE for free current price lists, or 40p for the complete catalogue. 
Write to: 37a High Street, Brentwood, Essex, CM14 4RH (tel. 0277-218029) 

ambit international 
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light. In shadow, the current drops to around 1.5mA. 
Using 1.5V the `bright light' current was measured 
as 6.5mA; in shadow it went down to 0.8mA-thus 
the battery should last a long time. 

Fig. 2: Plan view of the 
assembled S DeC board, 
For more permanent con- 
struction, the components 
may be soldered directly 
on to Blobboard or Vero - 
board. 

Applications 
The first application is that of a light -controlled 

mini -organ. By moving a light closer to or further 
from the LDR a tune can be played. 

It is instructive to play "blind mans buff." By 
wearing a blindfold, it is possible to find the way 
around a room because the LDR, when pointed at 
different things, gives a different tone depending on 
the reflectivity of the object. 

Treasure hunts might consist of pieces of white 
paper put on the floor. These are the treasure, and 

Practical Wireless, August 1977 

the seeker (blindfolded) wanders about with the 
LDR searching for the paper. Use dark paper if the 
carpet is light coloured. Continuing on this theme, a 
maze may be laid out and altered for each contestant. 

Link 

IFK233 
¡ 

The assembled unit. The 
LDR is shown mounted in 
a plastic film can to give 
this component a narrower 
field of view. As a further 
refinement, a small lens 
may be fixed into the end 
cap with the LDR in the 
focal plane. This enables a 
high degree of differentia- 
tion between light and dark 
surfaces-even at a con- 
siderable distance. 

In a more serious application, it could form a 
guard alarm. The trick here is to point the LDR at a 
light and adjust R2 until the note goes just above 
audibility. Anyone moving between LDR and light 
source will cause an audible note thus betraying 
their presence. Try using a lOkdl potentiometer for 
R2. 

The LDR will function much better if it is shielded 
in a container of some sort, such as a cigar tube or 
plastic film can. This prevents extraneous light from 
interfering with the pitch of the note. 0 
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by Eric Dowdeswell G4AR 

GOOD news from Martin Sole, long time corres- 
pondent of this column. He passed his RAE 
and is now G8NAT and active on 2m with 

SSB using a Liner 2 feeding an 8 -element yagi beam. 
Martin is going on to get his code test and a 'full 
ticket' as he puts it. Congratulations Martin, and 
may you have many happy years on the air. 

My request for info on the Crystal Calibrator 
No. 10 brought forth useful data from three readers, 
J. P. Bell of London N22, old friend E. Kendall 
G3APA and C. Pettifer of Slough, who tells me of 

some interesting `DX' he worked with the old Army 
set 62 for which the calibrator was intended. Cliff 

very kindly offers to help anyone needing info on 
old Army sets. He can be found at 90 Uxbridge Road, 
Slough, Berks. But don't forget, lads, send return 
postage, a word of thanks and prompt return of 

anything loaned from Cliff. G3APA mentioned that 
SWM for Jan 1960 carried some info on mods to 
the filament circuit of the calibrator. 

Michael Walker of Woodlesford, Leeds visiting 
RAF Locking was delighted to find G3RAF active 
and to listen to a few QSO's on 2m. Michael gets 
going on his studies for the RAE very soon so we 
wish you all the best OM. I was delighted to have a 

call at home from Geoff Cole G4EMN who had some 
business in Ashtead. He is secretary of the Wessex 
AR Group, mentioned before, and one forthcoming 
attraction is a visit to the School of Signals at 
Blanford on Sunday 24 July. Club net on 28.575MHz 
at 1030 Sundays or write to Geoff at 6 St. Anthonys 
Road, Bournemouth for more info, or ring 0202 
20027. 

Derek Gilbert and Ian Horwill share a receiver 
in Farnham, Surrey using a Heathkit SW717 and a 
long wire. The reply to queries on several prefixes 
must be my standard one! Send 35p to Geoff Watts 
62 Belmore Road, Norwich for his invaluable prefix 
list. Cuts out all the guesswork and ensures that 
your prefix and country count is up-to-date and 
accurate. D. F. Mathews of 21 Portman Avenue, 
East Sheen, London SW 14 is very keen on direct 
conversion receivers and would appreciate any in- 
formation on articles that have appeared on the 
subject. Some advance news of the North West 
Amateur Radio Convention to be run by the Lan- 
caster ARS on Sept 17 and 18 next. Full info and 
booking forms from J. R. Morris Dept. of Physics, 
University of Lancaster, Bailrigg, Lancaster. 

A first letter from M. G. Hayman BRS 37632 of 

London SE2 tells of his interest in SW listening 
and his intention to take the RAE this year. He 
started off with a HAC DX Mk2 set but now has a 
National NC120 with an ATU and 66ft inverted -L 

aerial. He would like to beg, borrow or buy any 
info or a manual on the NC120 so if you can help 
write to 'Woodleigh', 66 New Road, Abbey Wood, 
London SE2. Robin Bayley A9203 up in Shifnal, 
Shropshire is still logging the DX on his Eddystone 
EC10 and long wire, including A2, A6, and AP2 on 
Top Band! Bob Firth G3WWF got lumbered again 
with the job of scribe of the Wakefield and District 
ARS but I'm sure he enjoys his work really! A note 
to him at 6 Eastfield Drive, Woodlesford, Leeds or 
a ring to Leeds 825519 will bring all the gen on the 
society's activities. On 19 July G4DZU will talk on 
moonbounce and meteor scatter techniques while 
G3MFJ and Bob will be giving a lecture and demon- 
stration of RTTY on 16 August. 

Regular Brian Harrison has found the 10m band 
open down in Ore, Hastings with PY, CP, HC, PJ and 
ZP representing S. America. On 15m ZS3, CP, P2 
(Surinam) and 9V1 were logged. Old friend Alan 
Doherty BRS34968, Portrush, Co. Antrim seems to 
have concentrated on the Pacific on 20m with 
'dozens of KL7, KH6 and VE8! Alan operates the 
local marine VHF station around 156MHz and uses 
the same aerial system for 2m! Oscar 7 provided 
KL7, VE2 and W9 on the 2m downlink. Not bad 
when one remembers that the up link is on 432MHz! 
At the other extreme Alan now has 208 countries 
on 80m the latest being XT3, YS, A9, LU and TI. 

In Cambridge Dave Peck BRS37621 reports a 
new type of QRM but this time he is causing it! 
Neighbours report QRM from the governor contacts 
on his RTTY machine! But this did not stop him 
from copying RTTY from A4, EA3, JA3, LA, OH, W 
and 9M2. Dave is starting up on 2m and is looking 
for a yagi to go with his rotator, cheap of course, 
and at least 10 elements. Simon Robinson in Stocks - 
field, Northumberland, kindly sent me an old 'give- 
away' dated October 1924 from Popular Wireless, 
which described how to make five `special' crystal 
sets! Simon bought a pre-war Pilot radio set which 
only needed a couple of new electrolytics to get 
it going again. At 20p it was a cheap way to get on 
the SW bands! Now he has an ex -Army set and has 
given the Pilot away to an elderly invalid. But he 
still would like a proper communications receiver! 

It was good to hear from John Hodgson (Morpeth) 
again after a long interval. He has progressed from 
a Mini -Clipper to a Realistic DX160 plus a 40ft long 
wire although John stuck to 20m and seems to have 
ignored the bandswitch! Pity! The log from D. 
Waddell located in Herne Bank was a joy to my 
eyes since the majority of the entries were for CW 
stations on 15 and 20m. In one period, 1145 to 1345, 
no less than 29 Japanese stations were copied on 
15m CW. I'd like to hear from more of you who can 
copy CW and don't forget that there is often DX to 
be heard on CW when the SSB parts of a band seem 
to be dead. 

Log Extracts 
D. Waddell:- 20m CP3CN FM7WV FOBEI FY7AS 

HC1LT HKOBKX HK7UL JR6RRD (Okinawa) YS1O 
9M8HF CP6EL FH8DF HH2MC TU2EF VS5MC 
5U7AG 15m CE8AA CP6FN FG7AM TA1ZB UMBAX 
CP6EL TR8SM 5N2NAS 5X5NK 
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SWL'S-YOU OWE 
YOUR RX A GOOD 

ANTENNA! 
The World-famous JOYSTICK VFA (Variable Frequency Antenna) 
SYSTEMS continue to prove their worth in many amateur stations 
world-wide and in Government communication. Tunes con- 
tinuously 0.5/30.00 MHz. and can be installed in any location. 
Comes in easily assembled form, carriage paid, l2r% VAT included. 
Glowing testimonials from many users on our files. 

SYSTEM 'A' £36.00 
SYSTEM 'J' (improved '61') £42.60 

PARTRIDGE SUPER PACKAGES 
Complete Radio Stations for any Location 
All Packages feature the World Record Joystick Aerial (System 'A') 
with 8' feeder, all necessary cables, matching communication head- 
phones. Deliv. Securicor our risk. ASSEMBLED IN SECONDS! 
BIG CASH SAVINGS! 
PACKAGE No. I As above with R.300RX £210.55 SAVE L17.28! 

PACKAGE No. 2 Is offered with the FRG7 RX. £193. SAVE L12.21! 

PACKAGE No. 3 Here is a lower -price, high -quality package' 
featuring the all -solid state £154.86 SMC 73 Rx., with all the Partridge extras. SAVE C17.28! 

RECEIVERS ONLY, inclusive delivery, etc. 
R.300 £184.50 FRG7 £162.00 SMC73 £128.81 
For further details, send 84 stamp. You can phone your Access or 
Barclaycard number, ring 0843 62535 (or 62839 after office hours). 

Box 5, Partridge Electronics Ltd. 
Partridge House, Prospect Road, Broadstairs, CTIO ILD 

G 3 C E D (Callers by appointment) G 3 V FA 

I!FI[UIiii 
ElECT5E11135><r 

Ate 
8ur ewe As 

A SEMICONDUCTOR POWERHOUSE (Trade 6 Export 
Welcome.) TRAMPUS ELECTRONICS LTD., 5840 
GROVE RD., WINDSOR, BERKS. SL4 1HS. Tel: 
Windsor (07535) 54525. Callers welcome Mon -Sat 9am-Spm 
Fast service. Same day despatch on ex stock product. Quality 
devices, all full spec. Same Trampus low prices. Barclaycard 
and Access by post or telephone £5 minimum. VAT: Add 
8% to prices marked. Add 12)% VAT to all other prices. 
Post and packing 20p U.K. Send C.W.O. except Gov Depts 
etc. Free catalogue Ilst with sale bargains & micro processors 
(send S.A.E.). 

IC's All price each 
555 DIL 8 pin timer 3$p 
723 TO99 regulator I9p 
723 DIL 14 pin reg. 99p 
741 DIL 8 pin op 

amp 21p 
741 OIL 14 or T099 39p 
747 Dual 741 99p 
748 DIL 14 pin 33p 
748 DIL 8 pin 49p 
7805T035V reg. £1.00 
7805 Plastic 5V 

Reg. £135" 
7812 or 7815 £150' 
76013 or 78023 AF £1 69 
8038 Signal Gen. £1 00' 
LM300 £100' 
LM301 DIL 14 pin 

OPA 39p 
LM301 DIL 8 pin Sup 
LM309K 103 5V 

Reg. £1 00 
LM318 70V US 

OPA 
LM380N 2W AFB 

25 

12V E1.00 
LM381 2 x Pre amp 

£2 00 
LM3900 Quad op 

NE538 FET OPA £1 OÓ' 
NE555 Timer 39p 
NE556 2 x 555 

timer £100' 
SN766 11 660 IF £1 25 
TBA 810 7W AF £100 
LEDS k" & 2^ DIA. 
Red no clip 12p 
TIL2096 clip 150 
2" Red & clip 17p 
Coloured LEDS 29p' 

DISPLAYS (Red Led) 
0 3" DL704/ 

DL707 £100 
0.6" DL747 

Jumbo £1 80' 
Oslo PCB Pen. 

2 Tips 74p 
Decon Desolder 

Braid Reel 74p 
SRBP 6" x 4" 

60P. FEC Tub £1 00 
TRANSISTORS 
AD161, 182 ea Sip 
BC107 10p 
BC107B 15p 
BC108 10p 
BC108 B or C 15p 
BC109 10p 
BC109 B or C 15p 
BC147/8/9 12p 
BC187/8/9 10p 
BC177/819 20p 
BC782/3/4 A or L 10p 
BC212/3/4 A or L 14p 
BCY70/71/72 top' 
BD131 or 132 ea Sop 
BFY50 or 51 20p 
MJ2955 (PNP 3055) 

£1 50 
MJE2955 £1.40 
MJE3055 85p 

P o 65p TTI41r42A ' 
TIP2955 65p 
TIP3055 55p' 
TIS43 30p 
ZTX107/8/9 20p 
2N646 50 
352904/5 0p 
2N2926 rbo 10p DISCO TRIAC 10A 
2N2926YG 1Sp 400v £t 00' 

253053 24p 
45 

2N37025/3/58 lop 
2N3819 6 FET 18p 
253820 FET 38p 
2N3904/5/6 20p 
2N5457 FET 50p 
2N5777 OPTO Sop 
SILICON GREASE 
Mini satchet 25p 
Ins. Bush sets 10p 
Match.ng 20p 
TTL CMOS 
7400 14p 4001/2 23p 
7401 lip 4009/10 
7402 ltp Up. 
7404 20p 4011 top 
7410 20p 4013/ 
7413 
7420/ J8p 4016/ 

Up* 

30 29p 20 £120 
7440 20p 4024 Up' 
7441/ 4028 £100 

141 79p 4029 £125 
7447 
7470, 

81p 4030 
4046/ 

pp 
72 2Sp 47 £144 

7473, 4040 £111 
74 35p 4019/ 

7475 Up* 69 23p 
7476 39p 4067 £3'80' 
7490 49p' 4510 £1 40' 
7491, 4511 £1 72' 

92 75p 4528 £1 55' 
74121 33p' 4553 £500 
74123 48p CMOS data 
74196£1 27 book £3 50 

Your free start 
to a rewarding 

new hobby 
Heathkit make the 

world's largest range of 
electronic kits. 

Including amateur 
radio, test equipment, 
educational and general 
interest kits. 

Every one of which 
comes to you absolutely 
complete-right down 

to the last nut and bolt. 
You'll also get a very easy to understand 

instruction manual that takes you step by 
step through the assembly. 

So, besides making an attractive, useful 
piece of equipment,you ll also 
have the makings of a 
satisfying, rewarding hobby. 

To find out more, post 
the coupon and we'll send 
you our latest catalogue. 
Heath (Gloucester) Ltd., 
Dept. PW-87. Bristol Rd.,w 
Gloucester, GL2 6EE. 
Tel: Glos (0452) 29451 

HEATHKIT 
BETTER BU 1Er BECAUSE YOU BUILD IT YOURSELF 

The new Heathkit catalogue Out now FRET'. 
To: Heath (Gloucester)Ltd.,Dept. PW-87,. Gloucester. 
GL2 6EE Please send me my Heathkit catalogue. 
I enclose an lip stamp for postage. 

Name 

Address 

Lstcode 

Showrooms at 233 Tottenham Court Road. 
London and Bristol Road Gloucester. 
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VIDICON SCAN COILS (Tree».. typo, but no .witch» (nted approx. 1A at 240VA N.W. M tor /Op. 

»t) complete with vlGcun bee. 55.50 mob. Brod motion motor to drive (not »pulled). Ideal for diem 

New. light, .equena nvitchIng, eta ex equipment 31.50 
loch. 

MAGNETIC DEVICES PROGRAMMER/. Co.,- SMALL MAINS SUPPRESSORS (am./ dtok», A LARGE RANGE OF CAPACITORS AVAIL - 

bin 9 dully .diu.t.bl. »me .nd 9 tuna» over micro- id»I for nob, HI -Fl Input. atcl popa. }h x 1}N., 3 ABU AT BARGAIN PRICES. S.S.S. FOR LIST. 

Cl ow 

FULL RANG! OF SERNARDS//ABANI ELEC- 
TRONICS BOOKS IN STOCK. SAL FOR UST. GARWLRD 5v DC MINIATURE MOTORS, Type 

31851. 3200 RPM govemed..5. appna. 141n. dia. x 

NEW FOR THE VHF CONSTRUCTOR. A trig of p}N. high, with 2mm land.. Bad New. each 
tuned dredt on foment with Mug. end wt .log 2 br 31 
we. Frpwnd.. quota .re epprornnte, .nd r.noo 

ben b. )natty .wnr.d by urns " Abe cap.non in SILICON HIGH VOLTAGE RECTIFIER STICKS, 
pen11N. 8.186 mewl 385V 2.6rnA el »oh, EY140 tee 

Type SA 20 to 30MHz (when 33pí fined in penhell. 
equip) 12kV 2 6mA 4p.ad+. 

Typo 5636 to SOUK. (with link winding). 
Typo SC 70 to 100MHz (with link winding). 
Typo SD 136 to 175MHz (with Ilnk winding). 
Typo M (M.. tai pp type.). 
Type MA 19 to 28M1a (when 33pf fined M penll.)). 
Type ME 22 to 32MHz (when 33pf fined In pert)).)). 
Type MC 26 to 365111. (when 33pf fined in pen»M). 
Typo MD 38 u 60MHz (when 33p1 fined in pon11.). 
Type ME 46 to SONNI (when 33pf fined km penllel). 
Type MF 100 to 200MHz Without) rug when 0 to 
30pf u..bl. fined in petal». 
AN the above milt .wl.b. in pwk. of five only (»me 
typ.) et EOp per peek of B. 

Typo S 1}In. .pare. dumpy type). 

Our range covers over 7,000 items. The largest 
selection in Britain. 
TOP 200 IC's TTL, CMOS & LINEARS 
CA3020A 2.29 LM3B0N D 75 76650N 1 IOTBA7000 1 61 

CA3028A 101LM3B1A C1351 11p076660N 60pTBA720Q 2.30 

CÁ30308 Ì.24LI.382nNi 14STÁA3 OA 
66N 92pTBA750Q 

2.07 
CA3080A 1MLM384N 9IpTAA320A TBA800 1 20 
CA3045 I -40LM386N p 53pTAA350A TBA810 1 16 

CA3046 LM387N 1.05 TAA52I TBA820 1 03 
CA3048 LM388N 1.30 TAA522 TBA920 1.79 
CA3049 LM389N I 6STAA550 60pTBA92GQ 2.99 
CA3052 LM702C p 1'TAA560 1.60 TBA940 1 .62 
CA3053 p 9C p 2SOTAA570 230TCAI60C 1 8S 
CA3080 ótp LM709N 2.50TAA6118 I -86TCA160B 1.61 
CA3080A 1 BBLM710C pSO42P 100TAA62I 2.15TCA270 225 
CA3086 1'5 TAA661B 1.32 
CA30B8 1' TAA700 391 
CA3089 9 2' AA930A 1 00 
CA3090 p 1 7 TAA930B I OS 
CA3I30 p p l'TADI00 1 93 
LM30IA :70TBA120 6Sp 
LM30IN p, P TBA400 1SO 

M307N 
P 

2SSTBA500 2.11TCA800 3.13 

LM308N 8 1. TBA5000 2.3 UAAI70 2'00 
04 

TBA510 2.21 UAAI80 2.00 
M3OI7K 2.06TBA510Q 2.30 D4000 20p 

LM318N 1 .3p 2.21 CD400) lop 
LM323K 2.30CD4002 20p 

LM339N 1.9 CD4006 1.10 

LM348N 2.07 CD4007 20p 

LM360N 91p7BA540 2.21CD4008 97p 
LM370N 2-30CD4009 57p 
LM37)N 2 1.30TBA550 3-13CD4010 373 
LM372N TBASSOQ 7 CD4011 lop 
LM373N TBA560Q 3.22ICD4012 20p 
LM374N I M TBA570 1.29 CD4013 S7p 
LM377N 76550N 41pTBA570Q 1.38 CD4014 1 .01 
LM378N 76552N 65p TBA641Q 2.50CD4015 1 01 
LM3795 76570N 2-08TBA651 I .80004016 56p 
LM380-S 90p MCI330 92p76620N 1-10TBA700 I.52CD4017 1.01 

THIS IS JUST A SMALL SELECTION FROM OUR 
RANGE -PLEASE ENQUIRE FOR TYPES NOT LISTED 

TUNER PANELS (for FM Bend 2 tonend 
marked BB-108MHz and Ch.nn.l. 0-70, clew 
numrber. root beek.4 out, ,»tart modern imp...nce, 
.lao appro. B}.. x 1 }in.. 2.r 350. 

MIXED COMPONENT PACKS. containing 
r»bton. »peck... pot, etc AN new. Hundred. of 
Items. L2 per petlt, while .tuck. lao. 

PLUGS AND SOCKETS 
N -Type Plugs 60 ohm, 00p eech, 3 for 51.80. 
PL269 Plug. (PTFE). br.nd new, p.cked with 
reducer., SSp or 6.r 53. 
50239 Socket (PTFE), bend new (4 -ho). Axing 
»yule). SOp we o 5 for 52.25 

ALU.SOL ALUMINIUM SOLDER (made by Mule - 
Solder. aluminium to keen or copper. b.». 

steel. nickel or tinplate. 18 ..w.g. with muftkore flua, 
with instruction.. Approe. 1 met. coil 46p peck. 
Urge reel 0.75. 

VARICAP TUNER/ MUS.rd Typ. ELC1043/06. 
B end New, 54.40 o 12}% VAT. 

QUARTZ-XTAL CONTROLLED CLOCKS. 9 to 
12V DC n eppro.. 3mA required. O.) hez. al>prox. 

2". depth of unit approx. 2". Not in cafes, unit only 
loco vie white 

Itiering. 11rt 

modern.. 
with »pond 

ranas ha k. and red hour and 

minute hand. (Cceu over E40 to produce) 910 »oh 
while ato». .o. tened betpe de.petch. 

SOLDER SUCK'S. (Plunger Typo). Standard BARGAIN PACK OF LOW VOLTAGE 
Modal, £4.50. Skirted Model, 14.55. Spore Nonl.. ELECTROLYTIC CAPACITORS. Up m 50V 

110p tech. working S..tronk Manu.cntn. App». 100. 51.50 
per p.05 12393 VAT. 

WELLER SOLDERING IRONS 
EXPERT. Built-In-spottght Illuminat» work PMOI OSMOR REED RELAY COIL/ (lo nod relay. up 

grip with fingertip trigger. High efficiency copper }" d... not tuppl)edl 12V, 600 ohm coil, 2 for 

.M.rinoQ tip. 50p. 
EXPERT SOLDER GUN 81000 0.10. 

14 DIL REED RELAYS, 6 to 12V DC, 450 ohm coil. EXPERT SOLDER OUR KIT Wpm bite. not et.) W. nay pock Spiral» Too. for the .lectronk 
DWpad to wok dlrMly horn TTL Logic. Sing. Pole £12.90. .nthu..o. ScrewdrMn. Nut Spencer., BA and 

Change over. Contact feting. 28V }A 3W. 91.75 Sport Bit. SSp peir. Metric alese, pop rivet Pee, etc SAE. for I.L 
each. 

MASTIC PROJECTO BOXES with crew on lid. 1. 

Type NB2 31in. x 23.1n. x 13». SOp »eh. 
Type N93 approx. 4 In. x 31)n. x 1}in. SOp each. 

N EW MARKSMAN RANGE OF SOLDERING 
SPECIAL OFFER... IRONS. 
STARPHON! HIGH SAND RF PC BOARDS, Sit SD 15W 240V 0.50. 
with conwrMCn des for raking Into . goad 2M $1260 25W 240V 0.50. 

MULEARD /BA2 MN STAMMER VALVES 
Isard New) 709 e..h or 2 for 21.20. 

T03 tmelaur rau.to tea, 113 for 50p. 

N UT SPANNER SETS -SPIRALUX 
Model 2210 BA Mae. 0. 1. 2, 3, 4, 5, 8, 8.5420. 
Mod» 2230 Metric »es. 4. 4.6, 5, 6.6, 8, 7. 8, 9, 

10mm.14.60. 

Convener. (All Chet needed: 1 xts), 7 cape, 2 

»Melo., and 9V DC.) PCB mnuka 2 Dual Pte Moo 
Fn RF 0g» )3N140). Diode ring miner, 3 00g 
O./Munipli.r. All on one PCB. M» 6" x 13", 
ext mnn.cdwa, 9V DC apply. AGC Icon be left fixed 

Nu. or 
from a few 

F 

MHz to ov) 

Mt. Input, 
3OMHz).lF 

output 
M Br.nd(wwl 

Sorry, Sold Out. 

15020 (VHF Otc/Mun). 3 for 10p. 
BC108 (meal can). 4 for 60p. 
PBC108 Ip.edc BC1081, 5 for SOp. 

110V SCREW -IN -TYPE, /o BOF BEYBCY72 

Tnnrnon. 4 for 60p. 

4MHa XTAL PACKS (10 torud 99. between PNP audio type T05 Trenrnor. 12 fo 26p. 

4MHz.nd 5MHz), our »action only. 31 Pack. 6E152 
F F .3 for /091.3 

for SOp. 
2N361MINIATURE 

PLIERS. High party "Cn.ortt". 9C148 NPN SILICON. 4 for SOp. 

mode M USA. 54-11154. VAT Me). BC158 PNP SIUCON, 4 for Eue. 
BAY31 Slgn.i Diode. 10 for SSp. 

S IDE CUTTERS. High ewe. 0.70 VAT 30p. BA121 V.ri.p Diode., 4 fo BOp. 

5140040W 240V [4.20. 
S1260K 25W 240V . bits etc.. KIT 34/0. 
SPECIAL 12V version 5125-12 26W 12V 0g0. 
B ENCH STAND with aping end wonP for 
man iron. 0.3/. 
Span Bit MIS (for 16W) 50p, MT5 no 2590 4/p, 
MT10 (for 40W) SOp. 
ALL PRICE/ + S% VAT. 
TCP2 TEMPERATURE CONTROLLED IRON. 
Tempenture controlled Iron and PSU. [27 VAT 
(0.10. 
SPARE TIPS 
Type CC 

.ti) [ floc, 
Type 

£ (Sp). 
Nt Na tip. Type P, 

very 
MOST SPARES AVAILABLE. 

TV PLUGS AND SOCKETS 
TV flue (metí type). 5.r 
TV Socket. (.roui typo). 4 for 
TV Un. Contactor. (M»- »UM), 4 for »OF 
Moro odd 12}% VAT. 

TWIN I.F. CANS. apps- 1In. a 3h... 11t. high. 
. round 3.6-6MHz. 2 »poro» 000pmwe in 1 »n, 
'nt.m.11y.000ned. 6 for OOP + 12933 VAT. 

Dubai.. Electrolytka. 50PF, 450V.2 for B0pr. 
Dublller Elctrdytl». 1000f. 276V, 2 for EDp 
Plewy Electoytice, 4709F, 83V, 3 fo 609. 
TCC Electrolytic*. 100011f. 30V, 3 for OOP. 
%Duey Electrolytic.. 10009F, 190V. 40p »ch 13 for 

£1). 
Dubiiier El.ctrolye», 50009f, 36V. lOp e.ch. 
Dubilier El.ctrulytW, 60009F, 60V.4109 .»ch. 
ITT Electrolytic.. 5800NF, 26V, high gr.de, screw 
terminals, with mmmi g dip. 50p eeGt. 
Plewy EloorolRke, 10.0009F, et 53V. 7th »ch. 
DC. Screw tartdra» í1.10 »ch. 
PLEASE ADO 12}% VAT TO ALL CAPACITORS. 

MULTICORE /OLDER 
Si.. 6 »W it 18 e.w.g. in alloy Aep.ner, Up . VAT 
120. 
Sine C1 soots S»bit 18..w.g., Hp . VAT (lap). 
} Kg. 11 110180 .40, 20 ew.g. on pian. reel n. 
. VAT (249). 

Terms of Business CASH WITH ORDER. MINIMUM ORDER U. ALL PRICES INCLUDE POST & PACKING (UK ONLY) SAE with ALL ENQUIRIES Please 

PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED BY RETURN CALLERS WELCOME BY APPOINTMENT ONLY 

era gt A. Marshall (London) Ltd, Dept: PW 
40-42 Cricklewood Broadway London N'N23ET Tel 0161 /2 Telex: 21492 

& 85 West Regent St Glasgow G2 2QD Tel: 041-332 4133 
, 1 Straits Parade Fishponds Bristol BS16 2LX Tel: 0272-654201/2 

iklarshalrs 1977 CATALOGUE NOW IN 
STOCK PRICE 55p post paid Call in and see us 
(40p to callers) 9-5.30 Mon -Fri 9-5.00 Sat 

1.50 
IIS 
2.48 
1-00 
1.90 

B. BAMBER ELECTRONICS 
Dept. PW, 5 STATION ROAD, LITTLEPORT, CAMBS., CB6 1QE 

Telephone: ELY (0353) 860185 (2 lines) Tuesday to Saturday 

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED PLEASE ADD 8% VAT UNLESS OTHERWISE STATED 

RED LED.(Min. typo) lifer »p. 

TCA280A 1 30 
TCA290A 313 
TCA420A 1.84 
TCA730 3.22 
TCA740 2.76 
TCA750 2.30 

11.1 
1.66 
1.61 
60 LM70 

SI LM7ION 
I LM723C 2 LM713N 
3.80 LM741C 
94 LM74IN 
65p LM74I-8 
44 LM747N 

2 4S LM748-8 
65p LM748N 
117LM100 
2-10LMI808 
3.00LM1828 
2-2SLM330IN 
6.40 LM3302N 
1-75 LM3401 N 
I91 LM3900 
2.75 LM3905 
3 LM3909 76532N 
2.23 MC I035 I.71; 76533 N 
1.15MC1303 1 .4776544N 1 M 
2.23MCI305 18576545N 2.09 
223 MC I306 1 0076546N 
1.75 MCI310 1-91 
2.2SMCI312 1-98 
3.95 MCI327 1.54 

98 MC1350 
2.43 M 
I.60MC1352 
1 'lsMC1357 
I.4SMC1458 
80 NE555 
1.05 NE556 
1-00 NE565 
1 00 NE566 
7S N E567 
6S SAS560 
45p SAS570 

6600p 76001N 
833 76003N 
7S 76008K 
6S 76013N 
SO 760I3ND 
40976018K 
90 76023N 
SO 76023ND 
9pp76033N 
1.7676110N 
1.9276115N 
1.73 76116N 

76131N 
76226N 
76227N 
76228N 
76530N 

Up 
1.40 
733 
733 
I60 

TBA520 
1 .94 TBA520Q 
1.31 TBA530 
I.7STBA530Q 

I .30 713A54012 

POPULAR SEMICONDUCTORS 
2N696 363 N2907 21p 2N379I 3.10 2N6121 38p BC107.. ISp 
2N697 30p 2N2907A22p 2N3792 3-50 2N6122 41p BC108 ISp 
2N698 61p 2N2924 15p 2N3794 lOp 2N6I23 43p BC109 15p 
2N699 SSp 2N2926 Ilp 2N31319 36p -2N6126 459 BC113 17p 

2N706 24p 2N30I9 55p 2N3820 38p 40361 45p BC 115 19p 

2N706A 12p 2N3053 30p 2N3823 73p 40362 48p BC 116 19p 

2N708 
2N709 60p 2N3055 70p 2N39Ó8 222p 40406 158p BC 117 22p 
2N7I8 27p 2N3390 25p 2N4036 67p 40407 45p BC118 16p 
2N7I8A SOp 2N339I 26p 2N4037 SSp 40408 65p BCI19 30p 
2N720A 80p 2N3391A 25p 2N4055 20p 40409 65p BC121 4Sp 

2N9I4 353g 2N3392 16p 2N4060 lOp 40410 639 BC132 30p 
2N9I6 30p 2N3393 15p 2N4061 17p 40411 2.8S BC134 15p 

2N9I8 389 2N3394 15p 2N4062 ISp 40594 7Sp BC135 15p 

2Ñ930 28p 2N3439 440 64p 2N4289 206 p 40673 73p 8CÌ37 1436 p 
2N1131 60p 2N3441 Up 2N4919 66p AC126 37p BC140 40p 
2N1132 60p 2N3442 1-33 2N4920 70p ACI27 44p BC141 4Sp 

2N171t 379 2N3638A 16p 2N4922 SSp ACI58 35p BC143 30p 
2N1893 309 2N3639 309 2N4923 70p ACI52 50p BC147 1 l 
2N2102 60p 2N364I 20p 2N5190 60p ACI53 49p BC148 12p 

2N2218 33p 2N3702 17p 2N51191 70p ACI53K 55p BC149 13p 

2N2218A 37p 2N3703 16p 2N51192 75p AC176 40p BC153 27p 
2N22I9 30p 2N3704 ISp 2N5195 90p AC176K 60p BCI57 129 

2N2219A32p 2N3705 ISp 2N5245 333 AC187K SSp BC158 12p 

2N2220 3Sp 2N3706 16p 2N5294 409 AC188K 359 BC159 Ilp 
2N2221 22p 2N3707 ISp 2N5295 40p AD161 85p BC160 509 
2N2221A16p 2N37013 16p 2N5296 409 AD162 859 BCI6I SOP 

21'42222 263 2N3709 1 e 2N5298 40p AF106 55p BC167 12p 

2N2222A15p 2N3710 16p 2N5447 13p AF109 75p BCI68 129 

2N2368 26p 2N3711 ISp 2N5448 16p AF124 659 BC169 129 

2N2369 25p 2N3712 I-20 2N5449 19p AF125 65p 8C170 16p 

2N2369A239 2N37I3 2.30 2N5457 22p AF126 65p BC171 143 

2N2646 75p 2N3714 2.45 2N5458 33p AFI27 65p BC172 I2P 
2N2647 I40 2N37I5 165 2N5459 29p AF139 69p BC177 20p 

2N2904 36p 2N37I6 2.80 2N5484 34p AF186 50p BC178 20p 

2N2904A 37p 2N377I 1.85 2N5486 38p AF200 70p BC 179 23p 

2N2905 37p 2N3772 2-00 2N6027 53p AF239 74p BCI82 Itp 
2N2905A28p 2N3773 2-90 2N6101 63p AF240 98p BCI82L 14p 

2N2906 itp 2N3789 2.90 2N6107 42p AF279 80p BC183 llp 

2N2806A 139 2N3790 3 10 2N6109 42p AF280 85p BC183L 14p 

"FULL RANGE OF THYRISTORS, TRIACS, (MACS, ZENERS, CAPACI- 
TORS RESISTORSr SOLDERING IRONS, TOOLS ETC., ALWAYS IN 

Price. St 3rd lun., 1977. but SII ExclusivE of VAT. P. Sr P. 40p 
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J. Hodgson:- 20m CP6EL HC1BU HP2LT SV1FT 
(Crete) TT8SM VP2GAH VP9HS YB5AN ZF1MA 
6Y5TD 8P6BN 

D. Peck:- 20m RTTY A4XFW EA3OL IC8FHC 
JA3DAU K2CJP LA1K OH2HN WA10FP WA8CZS 
9M2CR 15m SSB C5AAB HCSEE TU2GA 20m 
HW6FIT KGORT OY5J 5V4AH 9V4VV 

A. Doherty:- 20m KMSFC KS6DV KX6BQ TU2GA 
VP8HZ VR1X VR3AK ZK1BA ZM7AT 3D2DM 
(Suva) 5V4AH 5W1AT 2m via Oscar 7 CT1WW 
KL7HDS SM2HDF VE2IB W2BXA W9SE 

B. Harrison:- 10m CP6EL HC2HX LU9OA 
PJ2AAX ZP5A0 15m A9XCC CP8AY P29AB 9V1RD 
20m CR4JR FO8RS HS1AKP TR8MG VR8N ZK1BA 
ZF1MA 

R. Bayley:- A2GCO A6XO AP2AD 80m CT2AP 
FP8DH OA8HF TG9H0 40m AP2AD JA4AKU 
FP7EY 15m VE7DIY VK9EV 6Y7PA 

B. Harrison:- 10m AP2KS CE3EZ TR8WR 
VP2GAH ZP5A0 15m C5AAB CX7DB JA8UI 20m 
FO8EK FY7AN JW2C0 (Bear Is.) 

All SSB (or RTTY) except those in bold which are 
C W. 

MEDIUM WAVE DX 
by Charles Molloy 

" OW does one QSL a broadcasting station" H writes Andrew Grendon from Dun Laoghaire 
in the Irish Republic. The procedure, very 

briefly, is to send the station a reception report and 
hope that this will lead to a QSL card or verification 
letter in return. International broadcasters on the 
short waves are very pleased to receive letters from 
their listeners and provide colourful and interesting 
QSL cards and pennants for them. On the medium 
waves the DXer is usually outside the service area 
of his quarry and he really has the status of an 
eavesdropper! A lot more care then is required 
when writing to a medium wave station as one is 
depending on goodwill for a reply. Return postage in 
the form of an International Reply Coupon, obtain- 
able from main post offices, should always be enclosed. 

The object of the reception report, which is sent 
to the Chief Engineer, is to convince him that the 
DXer really did hear his station. Programme details, 
weather reports, commercials (jingles); station iden- 
tification slogans, names of announcers, time checks, 
items of local news.-the writer was able to give the 
name of the winner of a local beauty competition 
when writing to Radio ZDK in Antigua 1100kHz- 
these are the sort of items that should go into the 
report. The date, the time in either GMT or local 
time and of course the frequency in kHz should be 
mentioned. The report should end with a request 
for a confirmation of reception. The best time for 
obtaining programme information is during the 
period five minutes before the hour until five minutes 
after the hour, when programmes change and station 
identifications and commercials are broadcast. 
Practical Wireless, August 1977 

"North American stations are good verifiers," 
writes Ian Rennison from Horsham in West Sussex. 
He mentions CKBW in Bridgewater Nova Scotia on 
1000kHz whose Chief Engineer sent him an attractive 
QSL card, a two page sheet giving the history of 
the station, a paper mat printed in colour showing 
the coverage of CKBW, a leaflet giving a description 
of Bridgewater, a road map of the town and some 
tourist information of the area. Whew, all he wanted 
was a verie! Ian uses a Trio 9R59D receiver and a 
medium wave loop with differential amplifier. His 
log which covers the winter period includes 44 North 
American outlets plus Radio Belize on 834kHz; Radio 
Antilles, Montserrat on 930; Radio Jornal do Brasil 
on 940; Radio Margarita, Venezuela on 1020 and an 
unidentified broadcast heard at sunset on 1540kHz. 
The latter might be the Voice of Peace located in 
the Red Sea area and reported by a DXer in Cape 
Town in the June issue. 

It is not essential to know the postal address when 
writing to stations in North America. "The Chief 
Engineer, WINS Radio, New York City, NY, USA" 
is typical of the format to use and station callsigrís 
and the name of the town or city are broadcast 
frequently. When writing to other parts of the world 
is is usually better to use the postal address which 
can be found in the World Radio and TV Handbook, 
which comes out annually and can be ordered from 
bookshops. 

Lawrence Bennett of Bristol is keen on obtaining 
QSL's. He reports receiving a QSL card from WINS 
on 1010 and WNEW on 1130. He says "I have been 
trying my hand at writing letters to stations in 
foreign languages and have had rather a good 
response." Radio Espana de. Madrid, EAJ2 on 917kHz 
sent him a beautiful QSL card for a report in Spanish 
and Sud Radio Andorra 818kHz replied to a report in 
French with a card and two stickers. No need to be 
a linguist to write a report in a foreign language. 
Many DX clubs provide their members with report 
forms and vocabularies in various languages and all 
the DXer has to do is to fill-in the spaces with the 
appropriate details. A few years ago a German club 
produced a report form in Arabic which really was 
an achievement! 

Tuning across the band, looking for interesting 
signals is the usual procedure adopted by DXers and 
a very good method it is too. New and unexpected 
broadcasts are heard this way. A few DXers tune 
to spot frequencies just to check on conditions. If 
CJON cannot be heard on 930 then it is unlikely that 
any other North American will be heard. There is a 
third, less known method of DXing and that is to 
tune to a chosen channel and remain on it waiting 
to see what comes up. Obviously the frequency 
should be selected with care. 

Two interesting channels are 1484kHz and 
1594kHz which, in the European area, are known as 
the International Common Frequencies. Large num- 
bers of low power locals transmit here and in some 
parts of the UK they are used by local radio. On 
1484 there are the American Forces (AFRTS) 
broadcasts from Iceland and Kenitra in Morocco as 
well as CSB90 in Madeira and Radio Gibraltar while 
1594 has AFRTS in Athens, Manx Radio, Coimbra 
in Portugal and many others. In North America 
1230, 1240, 1340, 1400 and 1490 are known among 
DXers as the Graveyard Channels and are the resting 
place of hundreds of local stations in the United 
States plus ZBM1 in Bermuda on 1230 and ZBM2 
on 1340. 
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Each DXer will find his own favourite channels. 
For a start try 960kHz which is the home of CHNS 
in Halifax Nova Scotia, Radio Nacional Mendoza in 
Argentina, Radio Sutatenza in Colombia, Radio Vic- 

toria in Aruba (Netherland Antilles) which has pro- 
grammes in English, and Music Radio in Hamilton 
Bermuda. 

Radio Finland is now broadcasting its external 
service on two frequencies on the medium waves, 
557kHz and 962kHz. The English programme which 
includes an item for DXers is on Thursdays and 
Saturdays at 2030GMT. 

J 
SHORT WAVE BROADCASTS 

by Derek Bell 

THERE is a famous poem that thinks on things 
gone by and asks if there are still crumpets 
for tea, or words to that effect! A letter arrived 

chez Bell recently that asked if the Derby area had 
changed much. The writer Harold Bailey, now living 
in Cornwall, retired in 1965 after a lifetime's work 
in this area. Harold told tales of the old days of 

short wave DXing in the 1920's when "valves glowed 
like Blackpool illuminations" and one could hear 
America free of interference in the wee small hours. 
He also made a 6 -inch TV set after Sutton Coldfield 
opened and was a member of the Derby local 
amateur radio society when it was known as the 
Derby and District 1911 club. 

John Cook from Southend is also a long-time DX 
fan. He has reached the lofty heights of possessing 
a Grundig Sattelit and below is a handful of his 
loggings:- 

4980 Radio Ghana at 2230 
4990 Radio Nigeria at 2230 

11765 FEBC at 0830 
11835 4EVH at 2330 
15335 Rad. Nac. de Colombia at 2235 
15425 Radio Sri Lanka at 1230 

We now devote a short time to QSL fans thanks 
to the good offices of Roy Patrick from Derby. He 
supplies this month's station information on WYFR 
the American Gospel station. They are building a 
new transmitter site 16 miles from Lake Okeechobee, 
Florida. The Scituate site will remain on the air 
until Florida is ready. They are also quoting a new 
address namely PO Box 157, London NW1, for QSL 
loggings. The other famous Gospel station HCJB, 
Quito, Ecuador has issued a new set of QSL cards 
showing trànsmitter equipment. Radio Canada have 
sent me their new card, in two shades of blue and 
white and it shows three examples of the Canadian 
communications satellites. These are the "Hermes", 
"Alouette" and "Anik" and along with the card goes 
a leaflet giving a brief technical description of each. 
This is another card that follows the RCI practice 
of having to be sent back to them for verification. 

"What does 'DX' mean?" asks R. J. Irvine of Selly 
Oak. This is a question often asked, and the answer 
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is that as initials they mean nothing. They are two 
letters chosen to stand for long-distance reception. 
In other words Radio New Zealand is DX reception 
for us in the UK compared to, say, Radio Nederland 
but as with many other initials they have tended to 
be applied to any distant station. (How about "Dis- 
tance Xtra"? A.E.D.) R. J. also tempts me with the 
news that he has lashed up a SW set with two 
BC108's a 365pF varicap (?) and a coil. It sounds 
very simple so may I ask you to send me the diagram 
R.J. and then we can see if your loggings are justi- 
fied. 

The one great help that any DXer can have is a 
club. A friend of mine is convinced that DXers are 
hermits by nature but I have had a letter asking if 
I could mention a rapidly growing club namely the 
Twickenham DX Club, 37A Popes Grove, Twicken- 
ham, Middx., so with my compliments Gentlemen 
let's hope that the Hermit tag is a false one! Mr. C. 
Slow asks if he is allowed to submit reports to PW 
since his set is only a HMV domestic set with a 90ft 
aerial in the loft. This column, as I have mentioned 
before, is written by you, the readers, and I merely 
pass on the news and views of your good selves to 
others having the same interest. Many readers I am 
sure feel that they are not true DXers since they 
only possess domestic or portable sets. Many is the 
reader I have had send logs in from their home sets 
and then go on to be deeply involved and in some 
cases go on to the ultimate and take the RAE exam. 
Mr. Slow has some complimentary things to say 
about this column helping DXers for which my 
thanks. 

Finally the latest edition of the Radio Berlin Inter- 
national newspaper has arrived and tucked away 
among the reports is their latest schedule. This shows 
that English is transmitted on 6080, 6115, 7185, 7300, 
9730 and 7260 at 1830, 1930 and 2215, and with that 
I will' close wishing you and yours best 73s. 

J 
by Ron Ham 

IT shows the extent of amateur radio when a 
specialist column like this can report about 
readers activities from microwavelengths of 3cm 

to the relatively long wavelengths of 10m. 
Many visitors to the RSGB exhibition at Alexandra 

Palace (May 6/8) were attracted to the lectures and 
demonstrations given by the Microwave Group, 
especially the reception of live TV pictures on 3cm 
(10GHz) from Ilford, 14km away. Peter Kerry 
G8ARO Farnham, tells me that "almost daily" he and 
his fellow enthusiasts hear of amateurs who are 
building gear for 10GHz and he is worried in case 
some give up in despair through the lack of a bit 
of advice or a trial QSO. He has asked me to say 
that any of the Southern Group would always seek 
to help a newcomer to microwaves. On April 24 
G8ARO had a 59 contact with G3BNL/P over 60km 
between Hindhead and Old Reading on the GLC/ 
Herts border, and again from Hindhead, on May 1st, 
he worked G8GKV/P and G3JHM/P, both 59, situ- 
ated on Chanctonbury Ring, Sussex, a distance of 
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RETURN OF POST MAIL-ORDER SERVICE 
R.C.S. 100 watt MIXER/AMPLIFIER BAKER MAJOR 12" £15.00BAKER DISCO SPEAKERS 

ALL VALVE CHASSIS Poet £1 
HIGH QUALITY -BRITISH MADE 

Poor input,. Four way mixing, muter volume, treble and bau control». Suits all .peaken. Thin professional quality amplifier chamois iä »attable for all group., dito, P.A., where 
high quality power le required. 6 speaker output.. A/C malo. 
operated. Slave output. Produced by demand for a quality valve amplifier. Send !or details 
Suitable carrying cabinet £1860. Price £85 cary. 22'60 

ANOTHER R.C.S. BARGAIN ! 
ELAC 9 + Sin. HI-FI SPEAKER TYPE 59RM 

This Eamon. unit now available, 10 watt., 8 ohm. 

Price £3.45 Poet 40p 

IO" ELAC HI-FI 
SPEAKER £4.50 tao; 

Large ceramic magnet. 
Response: 60-18,000 cps. 
Baas resonance 66 cps. 
16 ohm impedance 10 watt,. 

TEAK VENEER HI-FI SPEAKER CABINETS 
MODEL 'A". 80 x 13 x 12in. /or 121n. dia. or 14.50 Pool loin. speaker 8160 
IDustrated. 
MODEL "B".BOOKSHELF 

Dine a3 x 
/orBin. or £8.50 Pot 

R.C.8. BOOKSHELF 
SPEAKERS 
Else 141n. x Sin. x Bin. approx. 
Response 60 to 14,000 cps 
0 watt' rms 8 ohms. 

£16 pair £igsö 
LOUDSPEAKER CABINET 
WADDING 18in, wide, £op ft. 

GOODMANS CONE TWEETER 
Situ. diem. 18,000 C.P.S. 25 WATTS 8 f1 £3.25 Sin. Aude: 16 watts £496. 
Sin. EMI mid range £8.90 

BARGAIN 4 CHANNEL TRAN- 
SISTOR MONO MIXER. Add 
musical highlights and sound 
effects to recording,. Will mix 
Microphone, record., tape and 
tuner with 'emirate control» Into 
single output. S volt £5.75 battery operated. 
TWO CHANNEL STEREO VERSION OF ABOVE £7 50 

BARGAIN Puld ybuilwhvued£3.95uhll Re t with 
AMPLIFIER. 

treble and bue control,. 18 volt battery operated. Mains Supply £2'96. 

THE "INSTANT" BULK TAPE 
ERASER ß HEAD DEMAGNETISER. 
suitable for cauettee, end all dies of 
tape reels. A.C. main. 200/240V. 
Leaflet S.A.E. £4.95 PZ 

THINR HEATING ELEMENTS 
OFFERING 1001 USES for every type of heating and drying application, to the home, garage, greenhouse, 
factory (available In manufacturing quantities). Approx. 
else 151 x 81 x Mn. Operating voltage 200/260V. a,c. 
860 watts approx. Printed circuit element enclosed in asbestos fitted with connecting wire.. Completely flexible 
providing male Black heft. British -made for nee In photo- copier. and print drying equipment. 
Ideal !or home handymen and experimenters. Suitable for Heating Pad., Food Warmer., Convector Heater,. etc. Hut be clamped between two sheet. of metal or asbeeto., 
etc., to make efficient clothe. dryers, towel rail. -ideal for airing cupboard.. Ideal !or anti -frost device for the garage -preventing frozen radiator, or acting a. oil .ramp heater, 
U.e in greenhorn !or seed raising and plant protection. Invaluable aid !or bird horns, incubator., eta., etc. Can 
be used in eerie. for lower heat. Or to parallel for higher heat application.. 

ONLY 40p EACH (FOUR FOR 11.50) 
ALL POST PAID-Di.count. for quantity. 

90-14,600 c/,, 12in. double 
cone, woofer and tweeter cone 
together with a BAKER 
ceramic magnet ,numbly 
having a flux density of 
14,000 game and a total flua 
of 146,000 Maxwell,. Bus 
resonance 40 cl. rated 86 
watts. NOTE: 4 or 8 or 
16 ohms mut be stated. 

Modale kit, 30.17,000 cls 
with tweeter, crosover, bafe 
and instructions. £19.00 

Please date 4 or 8 or 16 ohms. Post £1.60 

BAKER SPEAKERS "BIG SOUND" 
Robustly constructed to stand up to 
long period. of electronic power. 
As need by leading group.. 
Useful reemmu 30-13,000 cpu. Rut resonant. 66 cps. 

GROUP "25" 
12in 30 watt 
4, 8 or 16 ohm.. 

GROUP "35" 
12in 40 watt 
4, 8 or 16 ohm,. 

£ 12.00 
Poet £1 

£ 14.00 
Post £1 

GROUP "50/12" £21-00 
15th 60 watt professional 
model. 8 ohm, or 16 ohm.. Post £1.60 
With aluminium Dre.eoce dome. 
GROUP "50/15" £26.00 8 r 6 watt 
8 or 16 ohm,. 

Post £1.80 
Send !or leaflet. on Disco, P.A. and Group Gear. 

BAKER ISO WATT 
QUALITY 
TRANSISTOR 
MIXER/AMPLIFIER 
Professional amplifier mug advanced circuit dertgn. Ideal 
for disco, groups, P.A. or musical inetrumente. 4 input. 
4 way mixing. Master treble, bus and volume control.. 3 speaker output motet. to emit various combination. of spoken. 4-8-18 ohm. Slave output.A/C 

mains. Guaranteed. 
// 

100w SLAVE VERSIONDetail. 
B.A.&. £6X 

100 WATT DISCO AMPLIFIER CHASSIS 
MACE BY JENNINGS MUSICAL INSTRUMENTS £52 4 speaker output., vol., treble, bau controls 
CAN BE USED AS 100 WATT SLAVE Carr. £1 

B.S.R. SINGLE PLAYER DECK 
3 speed. Playa all else record,. Stereo Cartridge. £ 13.50 Cueing device. Ideal Disco Deck. Poet 76p 
Autocbaoger Verdon with balanced arm 21760. 

QUALITY LOUDSPEAKER 
ENCLOSURE 
Teak veneered fin thick wood cabinet. 
Size 1ß11n x 18í1n x 84m. Weight 
£Sib. This cabinet feature. a wide 
mesh Silver Grill covering a separate 
compartment for mounting Tweeter. 
or Mid -Range Horn. The fully sealed 
has compartment le cut out !or 
61ín. Woofer £6 96. Carr. £1.60 
Bata, could be cut for larger speaker. 

P.W. SOUND TO LIGHT DISPLAY 
Complete kit of parts with R.C.B. printed circuit. Three 
channel.. 600 to 1,000 watts each. 
A. featured in Practical Wireleu. 
Cabinet extra U. Price £ 14.00 

GOODMANS COMPACT 1£in BASS WOOFER 
Standard 13in diameter fixing with cat side, 10 fin inure. 
14,000 Gam. Magnet. 30 watt. RMS. 4 ohm impedance. 
Bau Resonance 30 c.p.s. Frequency £ 10.05 Post Response -30.8000 C.D.S. ea. £1.80 

MAINS TRANSFORMERS Post 
50p 

8 VOLT 1 AMP. £1.00 8 AMP. £1.40 
12 VOLT 800 MA. £1.00 760 MA. £1.30 

80 VOLT 6AMP. AND 84 VOLT RAMP C.T. £3.46 
20 VOLT AMP. £1'76 1 AMP. £800 8 AMP. £2.20 
20-0-80 VOLT lAMP. 8896 80 VOLT 11 AMP. 88.60 
40 VOLT 2 AMP. £256. 0-20-40-60 VOLT 1 AMP. £360 

PERIOD LOUDSPEAKER CABINETS 
Two shies available, Regency and Queen Anne. Size approx- 
imately 34 x 19 x 16in. These cabinets are slightly wiled 
and are priced from £10 each. Callers only. 

RADIO COMPONENT SPECIALISTS 

2 x 12" CABINETS 
for Disco or PA all fitted with carrying handle, and comae». Black finish. Other cabinet. in stock. SAE For leaflet 

50 
WATT 
R.M.S. 

£52 
Carr. 23 

70 
WATT 
R.M.S. 

£56 
Carr. £3 

loo 
WATT 
R.M.S. 

£69 
Carr. £4 

Ix IS" +1x12" lOO WATT CABINET 
Size 36" x 24" x 15" £75.00. Carr. £5 
Ideal for Disco, Organ or PA work. 
High quality. Full range. 

{`SUPERB HI-FI 
I2in 25 watts 
A high quality loudspeaker, 
its remarkable low cone 
resonance ensure, clear 
reproduction of the deepest 
bus. Pitted with a special 
copper drive and concentric 
tweeter cone resulting in full 
range reproduction with 
remarkable Moloney to the 
upper register. 
Base Resonance 2Sepg 
FlauDendty 16,600 gams 
Useful reepon.e 20-17,000cp, 
8 or 18 ohm, model.. 

£22.00 Poet 
£1.80 

"AUDITORIUM 
I2in. 35 watts 
A full range reproducer for 
high power. Electric Guitar, 
public eddreu, multi -speaker 
system., electric organ,. 
Ideal for HI -Fl and 
Discotheque.. 
Bau Resonance 86cpe 
Finn Denelh 16.000 Bann 
Useful response £6-16,000cpe 
8 or 16 ohm. model.. 

£21.00 Poet 
£160 

"AUDITORIUM 
15in. 45 watts 
A high wattage load/Lerner 
of exceptional quality with a 
level response to above 
8,000 cps. Idel for Public 
Address, Discotheque, Elec- 
tronic instrument, and the 
home H1 -PI. 
Bane Emmaus 85cpe 
Flux Density 16,000 gaups 
Useful response 20-14,000cp. 
8 or 16 ohm. models. 

£26.00 Post 
£1.60 

yp 

pp 

Loudspeaker Cabinet Wadding 18in wide. 209 per ft. 

Hi -Pi Enclo.ure Manual containing plans, design. 
crossover data and ruble table», 68p 

337 WHITEHORSE ROAD, CROYDON 
Open 9-6 Wed. 9-I Sat. 9-5 (Closed (or lunch 1.15-1.30) 

Accuse & Barclay cards welcome. Phone your order. Tel. 01.6114 1665 
Minimum post 30p. Corn e Lists 20p. 
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Cash price includes VAT 
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TRANSFORMERS 
ALL EX -STOCK -SAME DAY DESPATCH. VAT 8 

MAINS ISOLATING (SCREENED) 
Prim 120/240 Sec. 1201240 CT 
Ref. VA 
No. (Watts) £ P & P 

07 20 440 79 
149 80 6'20 -96 

150 100 713 1.14 
151 200 11 16 1.50 
152 250 12 79 1.84 
153 350 16.28 1.84 
154 500 1915 2.15 
155 750 29.06 OA 
156 1000 37 20 OA 
157 1500 45 60 OA 
158 2000 54.80 OA 
159 3000 79 OS OA 

12 AND OR 24 VOLT OR 12-9-12V 
Primary 220-240 Volts 
Ref. Amps 
No. 12v 24v £ P & P 
111 0 5 025 220 45 
213 1.0 0.5 2.94 78 

71 2 1 341 .78 
18 4 2 403 96 
70 6 3 535 96 

108 8 4 6 98 1.14 
72 10 5 767 1'14 

116 12 6 899 1.32 
17 16 8 10.39- 1.32 

115 20 10 1318 2.08 
187 30 15 17.05 2.08 
226 60 30 2882 OA 

30 VOLT RANGE 
Prim 220/240V Sec. 0-12-15-20-24-30V. 
Voltages available 3, 4, 5, 6, 8, 9, 10, 12, 

15, 18, 20, 24, 30V. AR 15-0-15V. 
Ref. 
No. Amps £ P & P 

112 0.5 2.64 78 
79 1.0 3'57 '96 

3 2.0 927 96 
20 3.0 6.20 1.14 
21 4.0 7.44 1.14 
51 5.0 837 1.32 

117 5.0 8.92 1.45 
88 8.0 11 73 1.64 
89 10.0 1333 1.84 

SCREENED MINIATURES 
Ref. mA Volts 
238 200 3-0-3 
212 1A, 1A 0-6, 0-6 

13 100 9-0-9 
235 330, 330 0-9, 0-9 
207 500, 500 0-8-9, 0-8-9 
208 1A, IA 0-8-9, 0-8-9 
236 200, 200 0-15, 0-15 
214 300, 300 0-20, 0-20 
221 700 (d.c.) 20-12-0-12-20 
206 1A, IA 0-15-20-0-15-20 
203 500, 500 0-15-27-0-15-27 
204 1A, 1A 0-15-27-0-15-27 
S112 500 12-15-20-24-30 

Bridge Rectifiers 
£ P & P 

200V 2A 045 029 
400V 2A 0 55 029, 
200V 4A 0 65 029 
400V 4A 0.80 029 
400V 6A 1.00 0.29 
500V 10A 2.35 0-29 
VAT 124%. "VAT 8%. 

TEST METERS 
AVO 8 MK5 
AVO 71 
AVO 73 
AVO MM5 
AVO TT169 Incircuit 
Transistor Tester 
U4315 Inc. Case 
VAT 8% P & P £1.15 
AVO cases & accessories 

68.95 
2900 
3750 
21-94 

2900 
1495 

P&P 
1-99 .55 
2-85 78 
2-14 -38 
1.90 -38 
2-59 .71 
3-53 -78 
1-89 .38 
2-56 -78 
3-41 .78 
3 53 -96 
3.99 -96 
5 39 -96 
2 64 78 

AUTO TRANSFORMERS 
Ref. VA 
No. (Watts) £ P&P 
113 20 0-115-210-240 2.46 71 
64 75 0-115-210-240 3.50 -96 

4 150 0-115-200-220-240 5.35 .94 
66 300 0-115-200-220-240 7.75 1.14 
67 500 0-115-200-220-240 10.80 1.64 
84 1000 0-115-200-220-240 1876 2-08 
93 1500 0-115-200-220.240 23.38 OA 
95 2000 0-115-200-220-240 3482 OA 
73 3000 0-115-200-220-240 4000 OA 

CASED AUTO TRANSFORMERS 
246V cable In & 115V USA 2 pin outlet 

E PAP 
20VA 4.86 96 113W 

150VA 840 1-14 4W 
500VA 15.73 1.64 67W 

1000VA 22.8$ AO 84W 
2000VA 37-65 AO 95W 
50 VOLT RANGE 
Prim 220/240V. Sec 0-19-24-25-33-40-50V. 
Voltages available 6, 7, 8, 10, 14, 15, 17, 

19, 25, 31, 33, 40, 50V or 25-0-25V 
Ref. 
No. Amps £ P & P 
102 0.5 3.41 .78 
103 1.0 4.57 .96 
104 2.0 0.96 1.14 
105 3.0 945 1.32 
106 4.0 10.70 1-50 
107 6-0 1402 1.64 
118 8.0 17.05 2.08 
119 10.0 21.70 OA 
44 VOLT RANGE 
Prim. 220/240V. Sec. 0-24.30-40-48-60V. 
Voltages available 6, 8, 10. 12, 16, 18, 20, 
24, 30, 36, 40, 48, 00V or 24-0-24V or 
30-0-30V. 
Ref. 
No. Amps £ P 6 P 

124 0.5 3 88 96 

126 1.0 558 96 

127 2.0 7 60 114 
125 3.0 10 54 132 
123 4.0 12 23 1 84 

40 5.0 13 95 1.64 
120 6-0 15 66 1 84 

121 8 0 2095 AO 
122 10.0 2403 AO 
189 12.0 27-13 AO 
HIGH VOLTAGE MAINS 
ISOLATING 
Prim. 200/220V or 400/440V 
Sec. 100/120V or 200/240V 
VA Ref. £ P A P 

60 243 5SI 1-32 
350 247 14.11 1.84 

1000 250 35.65 AO 
2000 252 5425 AO 

PLUS 
Cartridges 
AT55 £4.43 
Sonatone 

V100 £405 
9TAHC 2 63 
ACOS 

GP93-1 2.19 
GP96-1 2.40 

B.S.R. 
SX6M 2.25 
SC12M 2.92 

Goldring 
G800 5.63 
G650 4.05 

Shore 
M75-65 1882 

M55E 12 42 
VAT 124% 

P&P 35p 

ELECTRONIC CONSTRUCTION KIT 10 

PROJECTS (INCLUDING ELECTRONIC 
ORGAN) NO SOLDERING NEEDED £7.29 
VAT 8% P&P 70p. 

COMPONENT PACKS 
200 Mixed value resistors (count by weight) 
150 Mixed value capacitors (count by weight) 

30 Mixed value precision resistors 4W 2% 
15 Assorted pots and pre-sets 
10 Reed switches 
15 Wire wound resistors -mixed wattage 

1 Pack wire 60 metres, assorted colours 
PLEASE STATE PACK REQUIRED 60P 
PER PACK VAT 124% P & P 40p. 

POWER UNITS 
CC12-05. 3-45-6.75-9-12V at 500mA. 
STABILISED 3-6-7 5-9V at 400mA 

LS -SS 

3300 fits Into 13A socket 6-7 5-9V 
300mA £3 30 

VAT 124% P& P 75p 

DECS SOLDERLESS BREAD- 
BOARDING 
S Dec 70 contacts £1 98 

T Dec 208 contacts £3 63 

U Dec "A" for I.C.s. etc. £399 

VAT 8% P & Pli ri etc £619 

ANTEX SOLDERING IRONS 
15W £3.46 18W £3.40 25W £320 
Stand £1.45 Soldering iron kit 
£493. VAT 8% P & P 46p. 

TI MINI -MULTIMETER 
DC -1000V. AC -1000V DC-100mA 
Res -150kí) 100(3/V. Bargain £530. 
VAT 8% PAP 62p. 

STEREO FM TUNER WITH 
PHASE -LOCK LOOP 
4 Pre -selected stations supply 
20-35V 90mA Max. £2045. VAT 
124% P A P 40p. 

PLEASE ADD V.A.T. AFTER P & P 
Prices correct at 9th May 1977 

Audio Accessories and Wide Range Panel Meters 
SEMICONDUCTOR STOCKISTS 

Callers welcome (Mon -Fri.) or send 15p stamp for list. 

Barrie Electronics Ltd. 
3, THE MINORIES, LONDON EC3N 1BJ 

TELEPHONE: 01-488 3316/7/8 
NEAREST TUBE STATIONS ALOGATE 6 LIVERPOOL ST 

FANE SPECIALIST RANGE SPEAKERS 
Each designed to produce the individual sound 
requirement for its purpose. Robust Cast Aluminium 
Chassis 12" models 80w RMS Rec. Price 

I2" DISCO/80 Twe úc Cóne £27.95 
12" GUITAR/80L Freed £25 75 

12" GUITAR/80B ;;, _ £26.95 

genera 12" PA/80 Dual 
l 

ConDurpose 
Pe. 

For.A. £25.95 
15" BASS/85 85w 

F r £39.95 
15" BASS/ I00 Guitar f42.00 

'POP' RANGE SPEAKERS 
2" POP 33T 33w f14.95 
2" POP 50/2 50w f16.99 DISCO 

HIGH FREQUENCY 
HORNS 
144 Range: 
2.5KHz-15KHz 
Power: 50w with 

HPX2 
30w with HPX I 

Imp: 8 ohms [f Size approx 
34"x34"x3" 
173 Range: 
2.5kHz-20kHz 
Power: 50w 
with HPX 1 

Imp: 8 ohms 
Size approx: 
74" x 3" x 64" 

PCeEII.75 
FANE SPEAKERS ARE SUPPLIED 

TO MOST LEADING U.K. 
MANUFACTURERS OF 

GROUP & DISCO EQUIPMENT 

2" POP 55/2 65w £22.95 
5" POP 60 60w £25.95 
5" POP 70 75w £29.95 
8" POP 100 100w £46.95 

1104 Range: 2KHz-15KHz 
Power: 50w with HPXI E I6.95 Power: 70w with... PX2 
Imp: 8 ohms 
Size approx 
104" x 34" x 75" 
HIGH POWER. 
'CROSS-OVERS" 
HPXI (3.5KHz) 
HPX2 (5KHz) 

£2.99 
Impedance or to al impedance of 
Bass Drivers not to exceed en 
Otherwise use series Horns or 
attenuation./ 
920/2 Range: IKHz-18KHz 
Power: 100w with HPXI Imp: 8o h 
Size approx 

m s 

ReO £59.95 14"x9"x15" Price 
Rec Prices INCLUDE VAT. 2 years guarantee on above speaker models 
Distributors (Wholesale & Retail) Rec. prices shown correct at 17.5.77. 

LINEAR PRODUCTS LTD, ELECTRON WORKS, ARMLET, LEEDS. 
Manufacturers & Export enquiries to: - 
FA N E ACOUSTICS LTD,286 BRADFORD ROAD, BATLEY, YORKS. 

THIS is the Catalogue you nee 
to solve your 

component 
buying 

problems! 

The finest components 
catalogue yet published. 
Over 200 A -4 -size pages. 
About 5,000 items clearly 
listed and Indexed. 
Nearly 2,000 illustrations. 
Bargain List sent free. 
At £1.40, Incl. p. & p., the 
catalogue is a bargain. 

Send the coupon below now. 

40w r1Nase arda rear Narr ant AdNea in Mote capitals 

NAME . 
ooca 

I 

Val I ADDRESS 

te),.. I HOME RADIO (Components) 

d 
234.240 London Road. M,tc ham 

I 
LTO. Dept PW 
Svrrer CR4 3HO 

41:26 

(Regn. No I 
London 912966- 
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34km. In four months operating, over a winter 
period, Peter has a 10GHz county score of six, from 
his regular site at Hindhead. 

At 1908 on May 1st, Nigel Golds, BRS36910, West 
Chiltington, Sussex, received a 599 signal from 
5B4CY on 10m, and I received strong signals from the 
German beacon, DLOIGI, at 1453 on the 11th, 1815 
on 16th, 0815 on the 17th and 1345 on the 20th. The 
10m band was open to CT, UK, YU, DJ and OK 
during the late afternoons of the 11th and 16th. 
Short skip conditions on loin can often be linked 
with seasonal sporadic -E. 

The first real opening of the 1977 sporadic -E 
"season" occured during the early morning of the 
4th of May when 59+ signals poured into Sussex 
from about nine east -European broadcast stations, 
operating between 68 and 70MHz. On most days 
since late April there have been prolonged bursts 
of signals on the Rl vision channel, 49.75MHz, often 
accompanied by simultaneous bursts from Polish 
FM stations in the 4m band. Another region of the 
spectrum vunerable to sporadic -E disturbances is the 
6/7m band, and, during the early mornings of the 
4th, 11th, 16th and 17th May, many continental 
radio telephone signals were heard between 40 and 
46MHz. 

BROADCAST BANDS 
Short Wave Reports by the 15th of the month 
to Derek Be11,169 Max Rd., Chaddesden, Derby. 
Medium Wave Logs to Charles Molloy, 132 
Segars Lane, Southport, PR8 3JG. 
AMATEUR BANDS 
Logs covering any amateur band/s in band/ 
alphabetical order by the 25th of the month 
to Eric Dowdeswell G4AR, Silver Firs, 
Leatherhead Road, Ashtead, Surrey, KT21 
2TW. 
VHF 
Reports on VHF matters to Ron Ham, Faraday, 
Greyfriars, Storrington, Sussex RH2O 4HE. 

Frank Luman, Glasgow, a Band II enthusiast, fre- 
quently heard Downtown Radio from Belfast on 
96MHz during the first few days in May, which to 
him, is a good indicator of improved conditions. 
Frank has tried a variety of VHF arrays and is now 
considering giving a crossed yagi a try to improve 
his reception of those stations with circular polarisa- 
tion. Keep us informed Frank, aerials are a most 
interesting subject. 

Our regular contributor, Alan Baker G8LGQ New- 
haven, who, incidently has been elected Chairman 
of the newly formed Brighton and District Radio 
Society, worked F, ON, PA and DJ in the 144MHz 
section of the IARU Region 1 contest on the 8th 
May. The best DX heard was a DM at 500 miles; 
although there was no indication of a tropo opening, 
Alan found the conditions most unusual. Both the 
Wrotham and French 2m beacons were below normal 
with him, yet there were frequent bursts of signals 
lasting about half a minute from the DX stations. 
Both Alan and myself monitored two brief tropo- 
spheric openings the first from late on the 17th to 
the early hours of the 18th and again from late on 
the 19th to early on the 20th. While our respective 
QTHs were linked by landline we heard a G station 
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work LA6HL, strong signals from GW and from 
London stations who were beaming north. On the 
second occasion, we both heard strong signals from 
ONSNY, GW and northern G. Throughout each 
event I received a 569 signal from GB3EM on 70cros 
with only a dipole feeding my receiver. 

Cmdr Henry Hatfield, Sevenoaks, observed a sun- 
spot group and a plage on the 6th May and a small 
solar flare at 1027 on the 18th, with his spectrohelio- 
scope. Both Henry and myself recorded bursts of 
solar radio noise at 136MHz on the 8th and G8LGQ 
heard the noise at 144MHz. There was an auroral 
alert during the evening of the 11th and Charlie 
Newton G2FKZ, London, said that some northern 
VHF signals were taking on an auroral tone. What 
about it readers, did you hear anything unusual that 
evening? G2FKZ, who is the RSGB auroral informa- 
tion co-ordinator, tells me that during the second 
phase of an aurora from about 2300 on May 2nd 
to 0130 on the 3rd, GM operators worked some 70 
stations spread through 20 countries, including OH. 
Recent auroral activity reports, especially those con- 
taining beam headings, have made it possible for 
G2FKZ to establish a more definite auroral pattern. 

From down under, another welcome letter from 
Anthony Mann, Applecross, W. Australia who says 
that conditions during April became unusually 
active. During the evening of the 11th a VHF trans - 
equatorial opening occurred and he received signals 
on R1 from two Chinese stations until about 1930 
(local time). He was alerted to this opening at 1900 
when there was a lot of activity from JA between 
27 and 32MHz. On the 16th Anthony heard a South - 
Korean (KBS) station on 44.3MHz during the after- 
noon along with Russian stations on 38 and 44MHz. 
10m was particularly active on the 11th and 16th 
and the International beacons 5B4CY, DLOIGI, and 
3B8MS were heard around 1610 on the 6th. There 
was intense 10m activity on the 17th, but the MUF 
did not rise above 35MHz. Some sporadic -E disturb- 
ance was observed during the afternoon by a TV- 
DXer in NSW. 

Thanks again for your most interesting reports. 
and believe me, they really are valuable. 

II11IIY NOTE! 
A 741 Signal Tracer July '77 

In Fig. 1 and 4 one of the diodes DI/2 
should be reversed to ensure that they are 
back-to-back. 

Tele -Games June 1977 

The mounting of the voltage regulator IC2 
on the PCB, Fig. 6, is not too clear. The IC 
is mounted with the cooling fin uppermost, 
away from the PCB. The heatsink is made 
from a small piece of aluminium, bent at 
right angles, and bolted to the fin. See photo- 
graph on page 130. 
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RSGB 
CONVENTION 1977 

Ron HAM , BRS 15744 

THE success of the RSGB International Radio 
Communication Exhibition And Convention 
held at Alexandra Palace, London, over the 

week-end May 6-8, was obvious by the fact that some 
6,000 people, attended it. Both the Society, and John 
Hitchins G4FGN, who masterminded the whole affair, 
were justly rewarded by the enthusiasm of the 
visitors as they wandered around the 30 or so trade 
stands in the Grand Hall. The home constructor was 
especially catered for; he could buy anything from 
a host of small components, at reasonable prices, to 
a pneumatic mast and a super VHF array and rotor, 
to put on the top. In addition to the ever popular 
surplus gear, the traders were offering a wide range 
of the latest converters, receivers, transmitters and 
test gear, and, that all-important friendly bit of 
advice for their prospective customers. 

There was something for everyone, films on Friday 
by ARRL, EMI -Varian, and RSGB, lectures on Satur- 
day and Sunday on Aerials, Microwaves, Radio 
Astronomy, Raynet, RTTY, Synthesizers, the SWL, 

and VHF. Visitors could chat with HQ staff on the 
RSGB's own stand, visit the Society's book stall, or 
see the exhibitions by the Amateur Radio Mobile 
Society, British Amateur Television Group, RAIBC, 
RAYNET, AMSAT-UK, the Microwave and Propaga- 
tion groups, and the Royal Corps of Signals. 

At the dinner on Saturday evening, Mr R. W. 
Cannon, Technical Director Cable and Wireless, pro- 
posing the toast to the Society, referred to amateur 
radio as a national asset and said that he admired 
the way in which the "trade" had produced some 
very technical equipment at prices which most 
amateurs could afford. Replying, Dr John Allaway 
G3FKM Immediate Past President, thanked Cable 
and Wireless for supplying the regular HF propaga- 
tion predictions for the Society's journal and he 
stressed the need for the RSGB to work with other 
national societies to persuade the newer countries 
to accept amateur radio. There was spontaneous 
applause from the 180 people present when Dr 
Allaway congratulated the' Society's President, Lord 
Wallace of Coslany, on his appointment as the first 
Lord -in -Waiting to Her Majesty the Queen. 

Proposing the toast to the Guests, among whom 
were representatives from France, Belgium, Yugo- 
slavia and the- USA, Dr Dain Evans G3RPE Executive 
Vice -President, spoke of the many sides to amateur 
radio and referred to Ed Tilton, W1HDQ, who gave 
one of the afternoon lectures, as "a legend in 
amateur radio". Replying for the guests, Dr J. A. 
Saxton, Director of the Appleton Laboratory, urged 
every radio amateur in the United Kingdom to give 
his wholehearted support to the RSGB and went on 
to congratulate all those responsible for this event 
at Alexandra Palace. 

,+ 

a 

a zoo 'Baumann 

I NVERTORS 

240v-50Hz Iron your 12v car battery 

25 watt -54.75 300 watt (12v)-533.05 
40 watt -£027 400 watt (24v) -E30.05 
75 watt -51203 500 watt (24v)-540.10 
150 watt -.52l -27 1 Kw (50v)-5/27.00 
300 watt (24v)-£2045 1.5 Kw (110v)-£14000 
All above invertors are in kit form but may be 
purchased built up in metal case and ready 
for use. Price list sent on receipt of s.a.e. 
Prices include p. and p. 

P.W. AUTOMATIC EMERGENCY 
SUPPLY 

240v-50Hz-150 watt inverter with built in 
battery charger. In event of power failure 
switches over automatically from battery 
charging to Inverter operation. Cct. as 

appeared in Dec. 72 P.W. Complete kit of 
parts (excluding meter) E24SI plus £1 .70p.p. 

DIGITAL WATCH 
FOUR FUNCTION DIGITAL WATCH 
FOR ONLY EIS with 1 Year Guarantee 
HOURS . MINS. . SECONDS . DATE 
American Design, UK Manufacture. 

TRANSFORMERS AND COILS 
Both high volume and small order capacity 
available. 
Special offer. Miniature mains transformer 
0-0-0v-5vA. 05p + 10p P. & P. 

P.E. ORION STEREO ASTRO IGNITION 
AMPLIFIER & TUNER 

20 + 20 Watts r.m.s. into 8 ohm load. Distortion 
less than 0.01°% 100Hz-10kHz. Frequency 
response f 1dB 20 Hz to 20kHz. Hum level 
virtually nil with volume full on. 

This is a power amplifier of superb quality 
incorporating the very latest design features. 
Professional hi -ft enthusiasts have classed it 
as fantastic and real value for money. The 
CCT incorporates a low flux transformer and 
inputs for disc, tape, tuner, etc. 

Complete kit of parts including slim line 
bookend case, silk screened front panel and 
knobs £48.60 Inc. VAT and p. & p. 
The bookend case, I.C's and semiconductors, 
P.C. board, Transformer, etc. may be 
purchased separately if desired. Send S.A.E. 
for further information. 

P.E. ORION TUNER UNIT 
PARTS MAY BE PURCHASED AS FULL KIT OR 
SEPARATE ITEMS. SEND S.A.E. FOR DETAILS. 
N.B.-DELIVERIES ON ALL ITEMS MAY TAKE UP TO 
20 DAYS. DEPENDING ON AVAILABILITY AND DEMAND. 
CASH IN REGISTERED ENVELOPE OR POSTAL ORDERS 
CAN REDUCE TIME by NOT HAVING TO CLEAR CHEQUES 

- 
. . -- .. I ., ,. 

- , 
t3 fi J ! 40 {.,. 

, 

ASTRO IGNITION SYSTEM 
Complete kit of parts for this proven 
and tested system £10.45 Inc.VAT 
Ready built with only two connec- 
tions to alter £13.75 inc. VAT. 
Thousands have used this system 
both home and abroad. Consider 
these advantages-more power, 
faster acceleration, fuel economy, 
excellent cold starting, smoother 
running, no contact breaker burn- 
ing. Also because of the high 
energy spark the fuel mixture can 
be made weaker giving further 
economy and fewer plug problems. 
Fitting time when built 5 minutes 
approx. Please state whether 
positive or negative earth. 

TRADE and EXPORT ENQUIRIES 
WELCOMED ON ALL PRODUCTS 

ASTRO ELECTRONICS 
Springbank Road, West Park 

CHESTERFIELD. 31475 
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NEW MAZDA VALVES TRANSISTORS -INTEGRATED CIRCUITS 
All individually boxed, trade discounts to All transistors, I.C's offered are new 
bonafide companies. 
DM70 0 69 EF83 1 10 

Prices 
PCC85 1 02 

on application. 
PL508 1.32 30C17 120 and branded. Manufactured by Mullard, 

DY86/7 0 56 
DY802 0.68 

EF85 0 50 
EF86 1 20 

PCC88 0 98 
PCC89 1 OS 

PL509 2-14 
PL802 1.80 

30C18/ 
PCF8051 28 

Texas, RCA, Ferranti, Motorola, ITT, etc. 
EB91 0.72 EF89 173 PCC189 0-96 PY33 0-68 30F5/F818 AA119 0 0 BD121 1-50 NE555 0 45 1N4148 0 07 7406 0 55 
EBC81 0 89 EF91 182 PCF80 0.72 PY81/800 0 72 1-00 AAY30 0 13 80123 1.50 0A5 0 75 1N5400 0 14 7407 0 55 
EBF80 0 63 EF92 1 51 PCF82 1-20 PY82 0-73 30FLI/ AAY32 0.15 80124 1-00 0A7 0 55 1N5401 016 7408 02t 
EBF83 0 68 EF95 1 63 PCF88 0-92 PY86/7 0-70 PCE8001 00 AAZ13 025 BD131 0 51 0A10 O 55 1S44 0 06 7409 0ß5 
EBF89 0-50 EF183 0-64 PCF200 1.50 PY88 0 61 30FL2 1.00 AAZ15 0-31 80132 0.54 0A47 0 14 1S920 0-08 7410 0 20 
EC86 082 EF184 0.84 PCF201 1.50 PY500A 1.33 30FL12 144 AAZ17 0ß5 B13135 0-35 0A70 0 30 1S921 0 08 7412 0 26 
EC88 0 66 EH90 1 22 PCF801 1.02 PY800 0.72 30FL14 1ß8 AC107 0.75 BD136 084 0A79 0 30 2G301 1 00 7413 0 45 
EC90 0 48 EL34 0 96 PCF802 0 72 PY801 0.72 30L1/PCC84 AC125 080 13D137 087 0A81 080 2G302 1-00 7416 O 40 
EC97 0 69 EL36 1 50 PCF808 0-07 U26 1-16 i 0-63 AC126 0ßS BD138 0 40 0A85 0 30 SG306 1-10 7417 0 40 
ECC81 0-70 EL84 0 70 PCH2O0 1-77 U191 1 1 30L11PCE800 AC127 0 25 'B0139 043 0A90 0 Ot 2N400 0 60 7420 0 20 
ECC82 0 56 EL88 1 40 PCL82 0-48 U193 0 50 0-68 AC128 0-25 BD140 0 47 0A91 0-00 2N606 0 25 7422 0 25 
ECC83 0 56 EL95 1-02 PCL83 0-92 UBC81 0-83 3005/ AC141 0ß0 BD144 2 00 0A95 0 08 2N697 0-16 7423 0 35 
ECC84 0.63 EM81 124 PCL84 0.74 UBF89 0.65 PCC8051-32 AC1416 0 30 B0181 1 38 0A200 0 10 2N698 0-30 7425 0 35 
ECC85 0-92 EY51 O 89 PCL85 0-72 UCC85 086 30L17 1.32 AC142 0-0 BD182 1 48 0A202 0 11 2N705 0 80 7427 0 35 
ECC88 0.96 EY86 0 50 PCL86 0.88 UCH81 1-73 30P4 0-92 AC1126 025 BD237 0.80 0A210 0 75 2N706 0-12 7428 0 50 ECC189 0 77 EY86/87 0 68 PCL805/ UCL82 0.84 30P4MR 1-63 AC176 0 25 80238 0 65 0A211 0 75 2N708 0-21 7430 0 20 
ECF80 0 90 EY88 0-81 850 0.50 UCL83 1.02 30P1Z/ AC187 0-25 BDX10 0.75 OAZ200 0 65 2N930 0-0 7432 0 36 
ECF82 088 EZ80 0.60 PD500 3-00 UL84 1-23 PC801 1-22 AC188 025 BDX32 2 25 OAZ201 0 65 2N1131 0 26 7433 0 37 
ECF86 0 78 EZ81 0.60 PFL200 1-23 UY85 0-80 30P19/ ACY17 0 65 BDY20 1-42 OAZ206 0 65 2N1132 0 24 7437 0 42 
ECH81 1-00 GY501 1 32 PL36 0-92 8/30L2/ PC802 0.92 ACY18 0 65 BDY60 0.75 OAZ207 0 65 2N1302 0 37 7438 0 37 
ECH83 1-06 GZ34 124 PL81 180 ECC8041-0 30PL1/ ACY19 0 65 BF115 089 0C18 125I 2N1303 0 37 7440 0.22 ECH84 1 08 0083 0 60 PL81A 1-00 6F23/EF812 PCL801182 ACY20 0 65 8F152 0 25 OC20 2-00 2N1304 0 45 7441AN 0 92 
ECL80 0 60 
ECL82 072 

PC86 1 08 
PC88 10t 

PL82 0-48 
PL83 173 

1.32 
30C1/PCF80 

30PL13/ 
PCL800144 ACY21 0-05 BF153 025 0C22 2 50 2N1305 0 45 7442 0 70 

ECL83 093 
ECL86 088 

PC97 088 
PC900 092 

PL84 081 
PL500 090 

072 
30C15/ 

30PL14/ 
PCL88 16t 

ACY39 E1 00 
AD149 0 70 

BF154 0 25 13E1595 F159 08 
0C23 
OC24 

2 T5I 
350 

2191306 0 50 
2N1307 050 

7447AN 1-20 
7450 020 

EF80 0-68 PCC84 0 68 PL504 0.96 PCF800120 30PL15 1 44 
AD181 075 
ADIOS 0.75 

13E180 080 
13F187 089 

OC25 
0C28 

090 
0 00 

2N1308 060 
2N1309 0 40 

7451 0 20 
7453 0 20 

MULLARD PRICES AVAILABLE ON REQUEST AF708 0 45 BF173 089 0C28 2 00 2N7613 O 33 7454 020 
AF111 0 25 BF177 0-38 0C20 2-00 2141671 1 50 7480 0 20 

NEWAF115 VALVESIndividually boxed and 025 
AF118 0.25 

8F178 0.45 
8E179 0-48 

0C35 
0C36 

2 50 
1 50 

2N1893 083 7470 0-35 
2N2147 1 40 7472 0 36 

AF117 025 BF180 0 45 0C41 0 S0 2N2148 1 65 7473 0 36 

guaranteed but of European or other origin AF139 0 40 BF181 0 45 0C42 0 50 2N2218 0 33 7474 0 40 
AF186 1-50 BF182 045 0C43 1 50 2N2219 042 7475 0-59 

at greatly reduced prices. Quotations for AF239 0 45 BF183 0 45 0C44 0-50 2N2220 0 35 7478 0 42 
AFZ11 2 75 BF184 0 39 0C45 0 SO 2N2221 0 22 7480 0 60 

anyvalve not listed. UCL82 0 50 
UCL83 1 ße 

6J6 0 3S 
6J7G 0 t0 

AFZ12 2 75 
ASY26 0 45 

8E185 0 37 
13F194 0-12 

0071 
0072 

0.45 
0 45 

2N2222 0 25 
2N2223 2.75 

7482 0 85 
7483 1 00 

AZ1 1 00 EF86 Mullard PCC84 0 45 UL41 180 6J7M 0 75 ASY27 0-50 BF195 0 1 OC73 1-00 2N2368 0 17 7484 1 00 
AZ31 1-10 2 04 PCC88 9 65 UF89 0-50 6K86T 0-80 ASZ15 121 "BF196 0 13 0074 0-50 2N2389A 021 7486 040 
CBL31 1 50 EF89 0 60 PCC89 0-5S UL41 0.85 867G 0 85 ASZ16 1 25 "13F197 0i4 0075 0 60 2N2484 021 7490 0 52 
CL33 2 00 EF91 0 65 PCC189 0 65 UL84 0-00 667M 0-75 ASZ17 1ß5 BF200 082 0076 0 50 2N2646 0 50 7491AN O tS 
CY31 1 00 EF92 0.75 PCF80 0 72 UY41 0 75 6686 0-45 ASZ20 0 73 BF224 0.20 0077 1 20 2N2904 0 35 7492 0 60 
DAF91 0 40 EF95 USSR PCF82 0 50 UY85 0 65 668M 0 75 ASZ21 1 SO 48F244 0-35 0081 0 7S 2N2905 085 7493 0 70 
DAF96 0 60 0 30 PCF86 0 115 VR105/30 0 40 6L6G 2 50 AU113 1 70 BF257 087 0081Z 1-00 2N2908 025 7494 0 80 
DCC90 1 85 EF95 UK 1-65 PCF801 0 55 VR150/30045 6L8GC 1.60 AUY10 1.70 BF258 042 0082 0 75 2142907 021 7495 080 
DF91 O40 EF98 125 PCF802 0-72 185 O SS 6076 0.40 BA145 015 8F259 045 0083 0 55 2192924 0 15 7496 0-90 
OHIO 1 00 EF183 O SO PCF805 1.0 1S5 0 40 607M 0-75 8A148 0-15 "8F336 080 0084 0-60 2N2925 0 17 7497 3 67 
DK91 O -SS EF184 O SO PCF806 0.80 1T4 0 40 8SL7GT 055 BA154 0 10 BF337 0 53 0C122 1 SO 2N2928 0 13 74100 1-75 
DK92 1 25 EL32 0 75 PCF808 124 3S4 0.75 6SN7GT 0-55 BA155 0-12 BF338 0 55 0C123 1 55 2N3053 0 25 74107 0.4S 
0696 1 10 EL33 3.50 PCL82 0-50 3V4 1 80 65076Y 0-40 BA158 013 BFS21 2.27 0C139 1 25 2N3054 0-50 74109 0-08 
DL92 0 75 EL34 1 20 PCL83 0-92 5R4GY 1-0 8U5G 2 00 BAW62 O OS BFS28 1 38 OC140 1 95 2N3055 0 65 74110 0 57 
DL94 1 -0 EL34 CHISLO- PCL84 0 50 5U4G 125 WOG 0-80 BAX73 0.07 BFS61 025 0C141 225 2N3440 0 60 74111 0 86 
DY96 0 SS YACK 1-00 PCL85 0 60 5U4GB 1 60 6V8GT 0 40 BAX16 0 07 BFS98 0 25 OC170 0 60 2N3441 0 80 74116 1-89 
DY86 045 EL36 0 75 PCL86 0 55 5Y3GT 0-45 6X4 04S BC107 0 12 BFW10 0-90 0C171 0-60 2N3442 1 20 74118 0 95 
DY87 045 EL37 3 40 PCL805/85 524A 0-05 6X5G 045 BC108 0 12 BFW11 0-90 0C200 1 00 2N3525 080 74119 2.00 
DY802 0 47 EL41 1 25 0 80 5Z4G 0 05 eX5G7 0 I BC109 0.13 BFX84 086 0C201 1 50 2193614 1-0 74120 1 10 
EABC80 0.38 EL42 1 75 PD500 3 00 6130L2 0.50 7B8 0 80 93C113 0 15 BFX85 0 41 0C202 1 25 2193702 0 15 74121 0.45 
EAF42 0.70 EL84 0-35 PEN45 0-85 OAKS USSR 787 1 00 BC114 0 18 BFX87 O 35 0C203 1 2S '2N3703 0 15 74122 0 40 
EB91 020 EL95 0-80 PL38 0-92 0 20 7C6 2-00 8C115 0-19 BFX88 082 OC204 1 25 2N3704 0 15 74123 1-00 
EBC33 1 00 EMBO 1.10 PL81 O -SS OAKS UK 3 .4 7C0 125 9BC116 0 19 BFY50 028 0C205 1 75 2N3705 0 15 74125 0 80 
EBC41 0 75 EM81 180 PL82 0 60 BAMS 2-00 7H7 1-00 BC117. 0-22 BFY51 02i 0C206 1 75 2N3708 0.14 74126 0 80 
EBC81 0 40 EM84 1-00 PL83 O SS 6A05 0 -5 7R7 1-30 BC118 0 16 13FY52 0 26 0C207 1-25 2N3707 O 18 74128 0 40 
EBF80 0 40 EM85 1 25 PL84 9 40 6AS7G USSR 7S7 2ß5 BC125 9 18 BFY64 Oß0 OCP71 1 25 2N3708 0-14 74132 0 80 
EBF83 0 40 E2187 1-S0 PL504 0 84 1 50 7Y4 0 75 BC126 025 13F1'90 1 32 ORP12 0 70 '2N3709 0 15 74136 0-68 
E8F89 0 32 EY51 0-75 PL508 1 32 6AS7G RCA 12AT6 0-43 BC135 0 15 BSX19 0 34 R2008B 2 25 2N3710 0 14 74141 0 85 
EBL31 2 50 EY86 0-50 PL509 2-16 S-00 12AT7 0-45 13C136 0 19 BSX20 0 34 '82009 2 2S 2N3711 0 15 74142 3 00 
ECC81 045 EZ40 1 25 PL802 1 80 6A76 0 65 12AU8 0.50 93C137 0 16 BSX21 0.32 R2010B 2-25 2N3771 1 40 74143 3 00 
ECC82 0 45 EZ41 125 PY33 0 88 OAUB 0.55 12AU7 0.15 BC147 0 10 BT108 1ß5 T1C14 086 2N3772 1 70 74144 3 00 
ECC83 0 45 EZ80 Oß0 PY81 0 50 6BA6 O SO 12AX7 0-45 BC148 0-10 BTY79/400R T1C226D 1 30 2N3773 2 65 74145 1 00 
ECC84 0 50 EZ81 0 35 PY82 0 45 68E8 0 65 12BA8 0-50 BC149 013 319 T1L209 0 25 2143819 0-36 74147 245 
ECC85 0 55 GY501 182 PY83 0 60 OBHB 120 12BE8 0-60 BC157 0 12 13U205 225 'T1P29A 0-50 '2143820 0 48 74148 2 00 
ECC88 0 50 GZ30 0 65 PY88 O N 6BJ6 0 00 30C1 0 40 BC158 0-11 'BMA 2ßS T1P30A 0 60 '2N3823 0 60 74150 1-75 
ECC88 USSR GZ32 O TS PY500A 184 68Q7A 0-55 30C15 1 00 8C159 0.13 BU208 2-00 T1P31A 0 62 2N3866 1 00 74151 0 90 

0.60 GZ34 0.80 PY81/800 0-50 131387 3 60 30C17 1-00 8C167 013 BY100 0 45 T1P32A 0 75 2N3904 0 21 74154 2-00 
ECH35 2 00 HN309 1 50 PY801 0 72 6BS7 4 00 30C18 1ß8 BC170 0 16 BY726 0 14 T1P33A 1.00 '2N3905 0 22 74155 0 90 
ECH42 1 15 KT61 3 50 U14 0 75 BBWB 3-'5 30F5 1-00 BC171 0 14 BY127 0 15 T1P34A 1.20 2N3906 022I74158 0-90 
ECH81 0 50 KT66 4 00 U25 180 6BW7 1 12 30FL1 18 0 BC172 013 BZX61 020 T1P41A 070 '2N4058 0 0 74157 0-00 
ECH83 0 05 KT81(7C5)240 U28 0-45 6C4 640 30FL2 180 BC173 0 15 Series T1P42A 0 90 2N4059 0-15 1 74159 2 50 
ECL80 0 60 KT88 4.75 U191 0-75 8CD6GARCA 30FL14 1-28 BC177 0 19 BZY88 0 13I T1P2955 1-00 2N4080 0 20 74170 2 60 
ECL82 0-55 KTW61 1-75 UABC80 0-50 or GE 1 40 30L15 0.95 BC178 0-18 Serles T1P3055 0 50 '2N4061 017 74172 S-00 
ECL83 1 S0 MU14 1-00 UAF42 0 70 OCHO 3.85 30L17 0-95 BC179 0 20 CRS1/05 0 45 T1S43 0 35 '2N4062 0 18 74173 1 75 
ECL88 0 65 N78 8 00 UBC41 0 75 6CW4 RCA 30P4MR 180 13C182 0 11 CRS1/40 0 60 ZS140 0.25 2N4124 0 17 74174 1 57 
EF37A 1 60 0A2 0 45 UBC81 0 50 4-72 30P12 1110 93C183 0 11 CRS3/05 0 45 ZS170 0 12 2N0126 017 74175 1 00 
EF39 1 25 082 045 UBF80 030 F623 0 90 30P19 0 95 BC184 0 1 CRS3/40 0 75 ZS178 0 54 2N4286 0.20 74176 1 10 
EF80 0 45 PC86 0-85 UBF89 080 F825 1-40 30PL1 0.95 8C212 0 14 CRS3/80 080 ZS271 022 2N4288 0 2S 74178 1 65 
EF85 0 50 PC88 0 85 UCC85 0 S F628 0-06 30PL13 1-44 111C213 0 14 GEX66 1 50 ZS278 0 56 52144289 025I 74179 1 65 
EF86 USSR PC97 O SS UCH42 1 00 BJSM 0-0S 30PL14 1.48 BC214 017 GEX541 1.75 ZTX107 0 11 '2N5457 0 35 74180 1.65 

0 45 PC900 0 75 UCH81 0.50 eJ5G 6 45 35W4 080 BC237 0 17 GJ3M O 73 ZTX108 0 10 2N5458 0 35 74190 1 44 
35Z4GT 0-79 8C238 0 12 GJSM 0 75 ZTX109 0 12 '2N5459 0 35 74191 14t 

OSCILLOSCOPE TUBES 50CD6G 2.50 BC301 0 45 GJ7M 0 75 ZTX300 0 12 3N125 1 75 74192 1-25 

Types CV 1526, 
VCR139A 

EXPRESS 1.00 j USA 2.00 
807USSROiS 

g8C307 O zo 
BC308 0.1t 

GM0378A 1 50 
KS100A 0 40 

'ZTX301 
ZTX302 

0 13 
0-17 

3N141 0 55 74193 1 25 
74194 1 2S 

All 
POSTAGE 8131TT 17-50 BC327 0 22 MJE370 0-0S ZTX304 0 19 7401 0 20 74196 120 at £8.00 each,+ p 6 p 50p 

8% VAT 25P per order In UK. 
813 
813U SR26-00 BC337 0-19 MJE520 0 45 ZTX314 020 7403 0 20 74198 2-25 
866A UK 8.85 BC338 0 18 MJE521 0 75 'ZTX500 0 13 7404 0.26 74199 2 25 

VALVES I2 To be added %ó 
BCY30 1 00 
BCY31 1-00 

MJE2955 1 25 
MJE3055 075 

ZTX501 
ZTX502 

0 14 
0-16 

7405 0 23 76013N 1.75 

DIL 8 pin 15p 
SOCKETS14 pin 15p 

VAT 
TRANSISTORS 8°ó to all orders TRANSISTORS MARKED' 12}% 

BCY32 1-00 

BBCY3/ 0900 

MPF102 0-30 

MPFi034 0300 

ZTX503 0.17 

'ZTX6Ja1 0 20 

TERMS OF BUSINESS: C.W.O. A/c's available to approved companies 
BCY39 3.00 
BCY40 1-25 

MPF105 0 30 
MPSA06 

ZTX550 
1N914 

0-16 
0.07 16 pin 17p 

Open daily to callers 9 a.m.-S p.m. Monday to Friday. Prices correct when 
going to appli for any cation s on es not listed. 

BCY42 080 
BCY43 0.32 

020 1N916 
11-44001 

0 07 
0.04 

CO. BCY70 óié MPsuo1 02z 
MPSU06040 

1N4003 
1N4004 

0ói 
0-09 

TELEPHONE No. 
01.677.2424 

R SI Cllmax House 
Fallsbrook Road, London SW 16 OED 

SPECIAL EXPRESS MAIL ORDER SERVICE 

BCY71 Oß2 
BCY72 017 
BCz11 1 50 
80115 0 60 

MPSU560-45 
NKT401 2 00 
NKT403 1 73 
NKT404 1 73 

1N4005 
1N4006 
1144007 
1144009 

0.13 
0 15 
0.15 
0 15 TELEX: 946708 

Practical Wireless, August 1977 307 



SAVBIT 
handy solder 
dispenser 

Contains 2.3 metres 
approx. of 1.22 mm 
Ersin Multicore 
Savbit Solder. 
Savbit increases 
life of copper bits 
by 10 times. 
Size 5 49p 

For soldering 
fine joints 

Two more dispensers to 
simplify those smaller jobs. 
PC 115 provides 6.4 metres 
approx. of 0.71 mm solder for 
fine wires, small components 
and printed circuits. 
PC115 57p 
Or size 19A for kit wiring or 
radio and TV repairs. 
2.1 metres approx. of 
1.22 mm solder. 
Size 19A 53p 

Handy size Reels & Dispensers 
OF THE WORLD'S FINEST CORED SOLDER TO DO 

A PROFESSIONAL JOB AT HOME 
Ersin Multicore Solder contains 5 cores of non -corrosive flux that instantly cleans heavily 

oxidised surfaces and makes fast, reliable soldering easy. No extra flux is required. 

handy size reels of SAVBIT, 
40/60, 60/40 & 
ALU -SOL alloy 

r 

These latest Multicore solder reels are 
ideal for the toolbox. Popular specifications 

cover all general and electrical applications, plus a major advance 
in soldering aluminium. Ask for a free copy of 'Hints on Soldering' 
containing clear instructions to make every job easy. 

Ref. Alloy Diam. 

mm 

Length 
metres 
approx. 

Use Price 

Size 
3 

Size 
4 

Size 
10 

Size 
12 

40/60 
Tin/Lead 

ALU -SOL 

60/40 
Tin/Lead 

SAVBIT 

1.6 

1.6 

0.7 

1.2 

10.0 

8.5 

39.6 

13.7 

For economical general 
purpose repairs and 
electrical joints. 
For aluminium repairs. 
Also solders aluminium 
to copper, brass etc. 
For fine wires, small 
components and printed 
circuits. 
For radio, Wand 
similar work. Increases 
copper -bit life tenfold. 

£1.79 

£2.42 

£1.79 

£1.79 

Pat. No. 
1443913 

BIB WIRE 
STRIPPER 
& CUTTER 
Fitted with unique 
8 -gauge selector and 
handle locking device. 
Sprung for automatic 
opening. Strips flex 
and cable in seconds. 

Model 8B 86p 

SOLDER- 
WICK 
Absorbs solder 
instantly f rom 
tags, printed 
circuits etc. Only needs 
40-50 Watt soldering iron. Quick 
and easy to use. Non -corrosive. 

Size 18 97p 

Sole U.K Sales Concessionaires: Prices shown are recommended retail, inc. V.AT. From Electrical 

Bib Hi-Fi Accessories Limited, and Hardware Shops. In difficulty send direct, plus 20p P&P. 

Kelsey House, Wood Lane End, Hemel Hempstead, Herts. HP2 4R0. Prices and specifications subject to change without notice. 

NT forllyor 
ELECTRONICS h1- 1 n e s. 

Stockists of: AmstradTeletonAkaiSansuiWharfedale 
Pioneer Rotel Garrard Connoisseur 
BATTERY ELIMINATORSP&P 25p 

240v input6, 7-5 or 9v 
output at 300mA . £325 

12v d.c. Input (specify output 6, 7.5 
or 9 d.c.) at 300mA .. .. £520 

CARTRIDGES & STYLI 
P&P 25p 

Acos GP9113CS 

D -D 
& RPL 

Cart. Styli 

(ster. comp) £1.00 £1.20 
GP9311 or 95/1 
ster. tryst £2.00 £1.20 
GP94/1 or 96/1 
star. ceram. £2.00 £1.20 

GP101 cryst. comp. í1.00 - 
GP104 ster. ceram £2.00 £1.20 
BSR X5M or X5H 

cryst. comp. £1.75 £1.20 
SX6M or SX6H 

cryst. ster. £2.25 £1.20 
SC5M ster. ceram. £2.75 £1.20 
Sonotone 9TAHC or 

9TAHC/G (Dian.) £2.60 £1.20 
3509 £2.00 £1.20 

Audio Technics AT55 £2.25 - 
Goldring 6850 £3.50 £1.75 

6800 £5.25 £1.75 
G800H £5.25 £1.75 
G800E £9.06 £3.50 

Shure Cartridges & Styll 
M44G/M44C E7-70 £8.20 
M55E £9.20 £7.15 
M75ED Type 2 £1715 £1285 
M75EJ Type 2 £1430 £8.78 

SPEAKERS P&P 70p 
EMI 13" x 8", 8 ohm Plain £3 40 

8" .5" C.Mag. 5 watt, 
3.8 or 15 ohm .. .. .. £235 
8" o 5" Dualcone .. 
8 ohm, 10 watt .. .. £3.70 
8" 8 ohm Dualcone .. .. £3.45 
10" Dualcone .. £410 

Richard Allen 30w 12" 8 or 15 
ohm .. .. .. .. £1220 

MICROPHONES P&P 45o 
UD 130 50K/600 ohm 

uni -dir. ball metal .. £7.90 
Cassette Stick Mic. with 

R/Control . .. Et -8S 
Cass. Stick Mic. with 

R. Control (Philips type) .. £1.03 

CASSETTES P&P 25p 
C60 C90 C120 

Low Noise £0.37 £0.48 £0.75 
Philips £0.70 £1.08 £1.73 
Memorex £0.81 £1.30 £1.00 
Cassette Head Cleaner £0.55 
Bib Head Cleaner De - 

magnetiser .. .. .. £1.99 

RECORD DECKS P&P £1.35 
GARRARD SP25 Mk IV £2070 
GARRARD SP25 Mk IV/G800 

with Plinth & Cover .. £33.20 
BSR MP60 (P128R) . £17.35 
Plinth & Cover for Garrard, 

BSR . .. .. .. £4.95 
BD1 Kit .. .. .. £1725 

M.O. prices only. VAT inc. Subject to Availability & manuts. increase. Send 
30p for Catalogue. Barclay/Access. 
Callers Welcome at Manchester 30-32 Shudehili Tel. 061-8327710. Leeds 4 New 
Market St. Tel. 0532 42708. Liverpool 15 Whitechapel. Tel. 051-236 0738 

N ICST 
EWMAR 

Mail Order Dept owl 
Belmont St, Menton, 
Eccles, Manchester. 

Tel 061.789 5268 

308 

Goldring CK2 
BELT DRIVE TURNTABLE 

CONSTRUCTION KIT 
Complete with SAU2 arm, template and easy -to -follow 

instructions. Ready for operation in a short time. 

A FEW OF THE 
MANY BIG FEATURES 

Wow Flutter 0.1 5% peak 
Rumble -60d8 weighted 
Removeable headshell 

V iscouse damped 
cueing device 

Easily adjusted tracking 
force and bias setting 

Two speed, 1 6 pole 
synchronous motor 

Dimensions 37.8 x 28.3cms 

BRAND NEW 
IN SEALED CARTONS 

12 MONTHS GUARANTEE 

OUTSTANDING VALUE 
RRP. f 31.50 

OUR PRICE 
£16.95 

(I f1.50 pip &Ins) 

Lion house 
`227 Tottenham Court Road, London W.1. Tel 01-580 7383, 
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Plinth, cover and cartridge available, P.O.A. 
Call in or send a cheque, P.0, M.O, or Access, Barclaycard 

American Express or Diners Club number. 

at - 



TV GAMES CHIP 
AY -3-8500 £1150. Printed circuit and kit of 
extra parts, black and white version £0.95 Colour 
model £19.95. Rifle kit£4.95.Send sae for ftee data. 

NEW COMPONENTS SERVICE 
Resistors 5% carbon E12 270 to 10M }W 1p. 
1W 2p. Preset pots subminiature 0.1W 1000 to 
4M7. Vertical 9p, horizontal 9p. Potentiometers 
0.25W 4K7 to 2M2 log or lin. Single 24p. Dual 75p. 
Polystyrene capacitors E12 63V 22pf to 8200pf 
3}p. Ceramic capacitors vert. 50V E6 22pf to 
47000pí 3p. Mylar capacitors 100V .001, -002, 
.005 4p. 01, 02, 0251}p. Polyester capacitors 
250V E6 -01 to im151.p. -15, 22mí 7p. 47mí 11p. 
Electrolytics 50V -47, 1, 2mf Sp. 25V 5, 10mí Sp. 
16V 22, 47mí Op. 100mí 7p. 220mf 9p. 470mí 11p. 
1000mí t8p. Zaner diodes 400mW E24 3V3 to 
33V 8}p. 

MAINS TRANSFORMERS 
6-0-6V 100mA 94p. 9-0-9V 75mA 94p. 18V 1A 
£1.95. 0/12/15/20/24/30V 1A £3.85. 12-0-12V 50mA 
94p. 0/12/15/20/24/30V 2A £4.95. 6.3V 1}A £2.10. 
6-0-6V 1}A £2.55. 9-0-9V 1A £2.19. 12-0-12V lA 
£2.49. 15-0-15V 1A £2.69. 30-0-30V 1A £3.39. 

PRINTED CIRCUIT KITS, ETC.` 
Contains etching dish, 100sq ins of pc board, 
lib ferric chloride, etch resist pen, drill bit and 
laminate cutter £3.65. 100sq ins pc board 75p. 
11b FeCI 85p. Etch resist pen 75p. 

S-DECS AND T-DECS , 

S-DeC £1.94. T-DeC £3' 61. 
u-DeCA £3.97. u-DeCB £697. sLÿ(¡! 1//' 
IC carriers with sockets:- -. 
16 dil £191. 10T05 £1.79. 

SINCLAIR CALCULATORS, WATCHES 
AND POCKET TV' 
Sinclair pocket TV £165. Cambridge Scientific 
£t45. Cambridge Programmable £1395. Oxford 
Scientific £1060. Mains adaptors (State model) 
£3 20. 

BATTERY ELIMINATOR BARGAINS 
3 -WAY MODELS 
With switched output and 4 -way multi -jack con- 
nector. Type 1:- 3N116V at 100mA £2.30. Type 2:- 
6/71/9V 300mA £2.90. 
100MA RADIO MODELS 
With press -stud connectors. 9V £3.45. 6V £3.45. 
9V+9V £S 45. 6V+6V £5.45. 4}V+4}V £5.45. 
CASSETTE MAINS UNIT 
7}V with 5 pin din plug 150mA £3.65. 
FULLY STABILIZED MODEL £6.70. 
Switched output of 3/6172/9V 400mA stabilized. 
CAR CONVERTERS 12V INPUT 
Output 9V 300mA £180.0utpul 7}V 300mA £1'80. 

,BATTERY ELIMINATOR... zKITS 
Send s.a.e. for free leaflet on range. 
100mA radio types with press stud battery 
terminals. 41V £2.10. 6V £2.10. 9V £2.10. 41V+ 
4W £2.50. 6V+6V £2.50. 9V+9V £2.50. 
Cassette type 7(V 100mA with din plug £2.10. 
Transistor stabilized 8 -way type for low hum. 
3/41/6/7)/9/12/15/18V. 100mA £3.20. 1 Amp £6.50. 
Heavy duty 13 -way types 4}16/7/85/11/13/14/171 
21/25,128/34/42V. 1 Amp £4.95. 2 Amp £7.8S. 
Car converter kit Input 12V DC. Output 6/71/9V 
DC IA transistor stabilized £1.95. 
Stabilized Laboratory power kit Switched 1 to 
30V in 0 IV steps. 1 Amp £1245. 2 Amp £14.85. 

SINCLAIR PROJECT 80 AUDIO MODULES 
PZ5 £4.95. Zd0 £5.75. 
BI-PAK AUDIO MODULES 
S450 tuner £21 95. AL60 £4.86. PA100 £1495. 
MK60 audio kit £36-45. Stereo 30 £17.95. SPM80 
£3.75. BMT80 £4.25. Send sae for free data. 

SINCLAIR IC20 
IC201OW+10W stereo integrated circuit amp kit 

with printed circuit and data £6.95. 
PZ20 Power supply kit for above £3.65. 
VP20 Volume, tone control and preamp kit £8.95. 
Send sae for free leaflet on the whole system. 

JC12 AND JC40 AMPLIFIERS 
JC12 6W IC audio 
amp with free data 
and printed 
circuit £195. 
Also new JC40 20W sw 
model with pcb 
£3.95. Send sae for free leaflet on both models 
and associated power supply and preamp kits. 

FERRANTI ZN414 
IC radio chip £1 44. Extra parts and pcb for radio 
£3.85. Case £1. Send sae for free data. 

SWANLEY ELECTRONICS 
DEPT. PW, PO BOX 68, 

32 GOLDSEL RD., SWANLEY, KENT. 
Mail order only. No callers. Send sae for tree data 
on kits. Post 30p on orders under £4.50, otherwise 
free. Prices include VAT. Official orders wel- 
come. Overseas customers deduct 7% on items 
marked and 11% on others. 

LYNX ELECTRONICS (LONDON) LTD 
Prices correct 
as at 31st May 11/T7 

92 BROAD STREET, CHESHAM, BUCKS. Tel. (02405) 75154 
P. and P. 30p - Overseas 900 - Matching 20p per palr. ACCESS WELCOME 

VAT 8% except for items which are 12)% - No VAT Overseas. 

THYRISTORS 
Ply 1A 3A 3A 4A 6A 8A 10A 15A 

(TO5)(ST- (C (TO (TO (TO (TO (TO 
UD) 106) 220) 220) 220) 220) 48) 

230 0 35 0 50 0 45 0 40 0 58 0 60 0 68 1 14 

400 0 40 0 60 0 50 0 45 0 87 0 88 0 98 1 40 
600 0 65 0 85 0 70 - 1 09 1 19 1 26 1 80 

BT106 £1 00, BT107 £1 60, BT108 £1.60, BT100 £1 00. 
£1.00, 2N3525 £0 50. 

16A 
(TO 
220) 

BT116 

TRIACS-Plastic TO -220 Package Isolated Tab 
4A 6.5A 8.5A 10A 15A 

(a) (b) (a) (b) (a) (b) (a) (b) (a) (b) 
100V 0.60 0.60 0.70 0.70 0.78 0.78 0.83 0-83 1.01 1.01 
200V 0.64 0.84 0.75 0.75 0.87 0.87 0.97 0-01 1.17 1.17 
400V 0-77 0.78 0.80 0'83 0.97 1.01 1.13 1.19 1.70 1.74 
600V 0.960.991.O11.101ß1 1.26 1-42 1.50 2.11 2-17 
N.B.-(a) without Internal diac.. (b) with Internal dlac. 

TTL1400 
Series 
7400 
7401 
7402 
7403 
7404 
7405 
7408 
7409 
7410 
7412 
7413 
7414 
7417 
7420 
7425 
7427 
7430 
7432 
7437 
7441AN 
7442 
7445 
7447AN 
7448 
7470 
7472 
7473 
7474 
7475 
7476 
7480 

0.16 
0 16 
016 
0.16 
0.18 
0.18 
0.16 
0.18 
016 
0.25 
040 
0.72 
0.43 
0 16 
0 30 
0 30 
0.16 
0 28 
0.80 
0 76 
0.65 
0 80 
0.81 
0.81 
0.32 
0.21 
0.30 
032 
0.47 
0.36 
0.55 

7482 
7486 
7489 
7490AN 0.49 

0.65 
0.57 
0 45 
0.85 
0.87 
0.82 
1 07 
0-35 
0.34 
0-47 
0.65 
0.78 
088 
1.30 
0-93 
0-93 
1 40 

74175 0.94 
74180 1.08 
74181 2.70 
74191 1.33 
74192 1-20 
74193 1.35 
74194 1 20 
74196 1.84 

7491AN 
7492 
7493 
7494 
7495 
7496 
74100 
74107 
74121 
74122 
74123 
74141 
74145 
74154 
:4164 
74165 
74174 

0 75 
0.32 
2.02 

Linear I.C.s 
301A 0 40` 
307 0 55' 

380 0.90' 
381 1.90 
3900 0.70' 
709 0.27 
741 0.28 
748 0.35 
NE555 0 45 
NE565 2.00 
N E568 1.50. 
NE567 2 00 
CA3045 0.95 
CA3046 0 80 
CA3130 0 90 
MC1304P 1.60 
MC1307P O-85 
MC1310P 1.60 
MC1351P 1.20' 
MC1352P 0 75 
MC1353P 0.75 
MC1458P 0-77 
MC1496L 82 
SAS560 2.25 
SAS570 2.25 
TAA300 181 
TAA310A 1-38 
TAA550 0.15 
TAA611B121 25 
TAA061 0.85 
T8A530 1.85. 
TBA5300 1.90' 
TBA560 2 80 
TBA570 0 90 
TCA270S01 95 

Regulators 
723 0.45 
7805 1.50 
7812 1.50 
7815 1-50 
7818 1-50 
LM340-5 1 35 
LM340-12 1-35 
LM340-15 1.35 
LM340-18 1.35 

NEWS FLASH 
Lynx will be holding a seminar this autumn 
on microprocessors, microcomputers and 
their applications. There will be a free 
competition for a system based on Z80. 
More details next month. 

RETURN OF POST 
SERVICE 

New Price List 20p 

747 1 80 
750 1.80 

L.E.D. 
Red 0 13 
Green 0 20 
Clear 0.10 

Clock Chips 
MM5314 3.25 
MM5316 385 
AAY-5-1224A 

Displays 3 25 
Class II AAY-5-4007D 
704 099 9.95 
707 0.99 IC Sockets 
727 1 95 8 Pin 0.13 
728 185 14 Pin 014 

SPECIAL OFFER SECTION 
SG309K IATO3 5v -045 TIL209 Red Led..0.10 
MM5314 .. ..3 25 MM5316 .. ..3 85 

NPN TO -3 Power Tran. 
slstore. Fully tested but 
unmarked. Similar to 2N3055 
except: BVCEO = 50+ 
HFE (gain) - 20 + at 3A, 
VCE SAT < 1 3V at 3A 
5 pcs £1 00, 25 pce £400, 
50 pce £7.50, 100 pcs £13 00 

TO -18 NPN Transistors. 
Medium Voltage, High Gain 
unmarked. Similar to 

16 Pin 0.15 
24 Pin 0.45 
40 Pin 0.80 
Diodes 
BA145 0.14 
BA148 0.13' 
BA15S 0.13 
BAIN 0.12 
BA157 0.22 
BA158 0.22 
BA159 0 2S 
BY206 0 15 
BY207 0.20' 
BYX38-300 

0.12 
BYX38-600 

0.15 

0A5 
OA70 
°A85 
OA90 
°A91 
0A200 
IN914 
IN4001 
IN4002 
IN4003 
IN4004 
IN4005 
IN4006 
IN4007 
IN1148 

Diodes contd 
BYX36-900 

0.18 
BYX36-1200 

0.21 
BYX36-300 

0.50 
BYX38-600 

0.55 
BYX38-900 

0.80 
BXY38-1200 

0.65 
BZX61 Serles 

0.26 
BZX83 Series 

0.11 
BZY88 Serles 

0.11 
0.50 
040 
0.12 
008 
0.011 
0.09 

0.04' 
0.04 
0.05 
0.06 
0.07' 
0.09 
0.09' 
0.10 
0.04 

BC107/8/9. 
25 pcs 1.20, 100 pcs 350 
TO -3 Hardware. Mica, 
Washers, Solder tag, Nuts, 
Bolts, 50 sets for 6Sp 
Rectifiers DO -4 Package. 
10A 50V 0.80 Please specify 
10A 100V 0-90 Polarity 
10A 200V 1 00 Stud Cathode 
or 10A 400V 1.20 Stud Anode 
Ideal for Power Supplies, 
Inverters, etc. 

Transistors 
AC126 0.15 
AC127 0.16 
AC128 0.16 
AC128K 0.25 
AC141 0.22 
AC141K 0.34 
AC142 0.18 
AC142K 0.32 
AC176 016 
AC176K 0.32 
AC187 0.18 
AC787K 0.36 
AC188 0-7t 
AC188K 0 32 
AD149 0-45 
AD161 0 35 
AD162 0.35 
AF114 0.20 
AF115 0.20 
AF116 0-20 
AF117 0.20 
AF118 0-50 
AF124 Oß5 
AF125 0.25 
AF* 26 0.25 
AF139 0.35 
AF239 0.37 
AL1102 1 45 
AL703 1.30 
AU107 3.30' 
AU110 1.75. 
AUI13 1.60' 
BC107 0.12 
BC107B 0.12 
BC108 0-12 
BC108B 0 12 
BC109 0.12 
BC109B 0-12 
BC109C 0-15 
BC117 0.19' 
BC119 0-25 
BC125 0.18 
BCI26 0ß0 
BC140 0-32 
BC141 0ßt 
BC142 Oß3 
BC143 0.23 
BC147 0.09 

BC148 0.09' 
BC149 0 09' 
BC157 0.09' 
BC158 0.09 
BC159 0.00' 
BC160 0.32 
BC161 0.38 
BC168 0.09 
BC169 0 12 
BCI69C 0.14' 
BC182 0.11' 
BC182L 0.12' 
BC183 0-10' 
BC183L 0.10 
BC184 11 
BC184L 0.12 
BC186 0ß0 
BC187 Oß4' 
BC207B 0-12 
BC212 0.11 
BC212L 0.12 
BC213 012 
BC213L 0.14 
BC214 0-14' 
BC214L O15 
BC237 0-18 
BC238 Oi6 
BC300 0 34 
BC301 0 32 
BC302 0 40 
BC303 0 46 
BCY30 0.55 
BCY31 0-55 
BCY32 080 
BCY33 0-55 
BCY34 O SS 
BCY38 0-S0 
BCY39 1.15 
BCY40 0.75 
BCY42 0.30 
BCY54 1.130 
BCY70 0.12 
BCY71 0.18 
BCY72 0-12 
BD115 0.55 
BD131 086 
BD132 0.40 
BD135 0.36' 
BD136 0.39' 

BD137 
BD138 
130139 
BD144 
BD157 
80181 
1310182 

80183 
BD184 
B0232 
BD233 
130237 
BD238 
BD410 
BDX32 
BDY10 
BDY11 
BDY20 
BDY38 
BDY60 
BDY61 
BDV62 
BDV95 
BDY96 
BFI 79 
BF180 
BF181 
BF182 
6F183 
BF184 
BFI85 
BF194 
BF196 
BF197 
BF224J 
B F244 
B F257 
8F336 
BF337 
BF338 
BFW30 
BFW59 
BFW60 
BFX29 
BFX30 
BFX845 
BFXB 
BFX86 

0.40 
0.46' 
0 58. 
2-20 
0.60 
0-86 
0.92 
0 87 
1.20 
0-80 
0.48 
0-55 
080 
0.60 
2.30 
1-S0 
2.00 
0.80 
0.60 
1 70 
t-65 
1.15 
2.14 
4.86 
0.30 
0.30 
0 30 
0.30 
0-30 
0.20 
0.20 

0.10 
0 12' 
0.12 
0-18 
0-17 

0.30 
0-35' 
0-32' 
0.45 

1 25 
0.30 
0 36 
0 26 
0 30 
0 23 
0.25 
0-25 

BFX87 0 20 
BFX88 0.20 
BFX89 0 90 
BFY11 1.10 
BFY18 0 50 
BFY40 0 50 
BFY41 0.60 
BFY50 0 20 
BFY51 0.18 
BFY52 0.19 
BFY53 0 25 
BFY64 0.35 
BFY90 0 90 
BSX19 0.16 
BSX2o 0 18 
BSX21 0 20 
BSY52 0 28 
BSV53 0 39 
8SY54 0 33 
BSY55 0.71 
BSY65 0 30 
BSY76 0 20 
BSY78 0.75 
BSY95A 0.16 
BUt05 1 .t0 
BU105/02 

1.90 
BU108 3.00 
BU109 2-50 
BU126 1 -90 
BU133 1 60 
BU204 1.60. 
BU205 1 .00 
8U206 2.40 
BU208 2.60 
MJ480 0 80 
MJ481 1.05 
MJ490 0 90 
MJ491 1.15 
MJE340 0.10' 
MJE520 0.45 
MJE521 0-5S 
0C43 0 95 
OC44 0 32 
0C45 0.32 
OC46 0 20 
0070 0 30 
OC71 0 35 
0072 0.22 

OC84 0 40 
OC139 1 30 
OC140 1.30 
0C170 0-23 
TIP29A 0.44' 
TIP30A 0.52 
TIP41A 0-51 
TIP32A 0-64 
TIP41A 0.60 
TIP42A 0.72 
2N404 0 40 
2N696 0.20 
2N697 0 20 
2N706 0-15 
2N1131 0.15 
2N7132 0.16 
2N1302 0.40 
2N1303 0.40 
2N1304 0.45 
2N1305 0-45 
2N1306 0.50 
2N7307 0.50 
2N1308 090 
2N1309 080 
2N1711 024 
2N2102 0.44 
2N2217 0.30 
2N2309 0.14 
2N2369A 0.14 
2N2403 0.20 
2N2484 0.16 
2N2640 0.50 
2N2711 0.20 
2N2712 01S 
2N2904A 0.20 
2N2905 0.18 
2N2905A 0.22 
2N2906 0.18 
2N2925 0.14 
2N2926O 0- 00' 
2N2926R0.10' 
2N2926Y 0.09' 
2N2926G 0.10 
2N3053 0.20 
2N3055 0.50 
2N3137 110 
2N3440 0.58 
2N3442 1 20 
2N3570 3'60 

2N3702 
2N3703 
2N3704 
2N3705 
2N3706 
2N3707 
2N3708 
2N3709 
2N3710 
2N3711 
2N3715 
2N3718 
2N3771 
2N3772 
2N3773 
2N3819 
2N4347 
2N4348 
2N4870 
2N4871 
2N4918 
2N4919 
2N4920 
2N4922 
2N4023 

0.10 
0.10 
0 10' 
0.10' 
0.10 
0.10' 
0.011 
0-08 
0.10 
0.10 

1-70 
1.80 
1 60 
1 90 
2 10 

0.28' 
1 10 
1 20 

0-35 
0.35 
0 60 
0-70' 
0.50 
0.S6 
0 46' 

MEMORIES 
2102A-6 3 60 
2112A-4 4.75 
6508 7.95 
2102 2.50 
2107 1000 
2112 450 
2513 8.50 
2602 2.50 

TO3 NPN 30 
amp Transis- 
tors similar 
to 2N3771/213 
Untested but 
no shorts or 
opens 
1 Pcs 050 
5 Pcs 200 
10 Pcs 3 50 
25Pcs 750 

CMOS 
PLASTIC 
40008E 0.20 
40016E 0.20 
40026E 0.20 
4006BE 1.05 
40078E 0 20 
400813E 0.93 
40098E 0.52 
40106E 0 52 
40116E 0-29 
40128E 0.20 
4013BE 0.50 
4014BE 1.00 
401513E 0.95 
40166E 0.54 
40178E 1.00 
40188E 1.10 
4019BE 0-S0 
40208E 1.12 
4021BE 1.03 
40228E 0.35 
40236E 0.20 
40248E 0.86 
40258E 0.20 
40268E 1 5 
40278E 0.82 
40288E 0.81 
40298E 1.10 
40308E 0-S5 
40416E 0 80 
40428E 0.83 
40348E 1-00 
4044BE 0-94 
4046BE 1.32 
40496E 0-54 
40508E 0.54 
40698E 0.30 
40708E 0.50 
40718E 0.26 
40728E 0.26 
40818E Oß0 
40828E 0.26 
15108E 1.42 
45116E 1.50 
45166E 185 
45188E 1-25 
45208E 1.20 
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NOTICE TO READERS 
When replying to Classified Advertise- 
ments please ensure: 
(A) That you have clearly stated your 

requirements. 
That you have enclosed the right 
remittance. 
That your name and address is written 
in block capitals, and 

That your letter is correctly addressed 
to the advertiser. 

This will assist advertisers in processing 
and despatching orders with the minimum 
of delay. 

(B) 

(C) 

(D) 

Receivers and Components 

fWe 
O. 

VINTAGE RADIO 
#e))' 

1920 to 1950 Q 

Receivers, valves, components, service data, 

historical research, books, magazines, repairs 

and restorations. A complete service for the 

collector and enthusiast of vintage radio. 

S.a.e. with enquiries and for monthly newsheet. 
Full 1977 catalogue, 20p post paid. 

TUDOR REES (Vintage Services), 64, Broad 
Street, Staple Hill, Bristol, BS16 SNL. Tel. 
Bristol 565472. 

SEMICONDUCTORS:- 1N914E 3p each, 
£1.80/100, £13/1,000 800v 1 amp 
(1N4006 equiv.) 5p each, £4/100, £35/ 
1,000. Zeners:- 2.2-36v 5p each, £4/ 
100 (no mix), £4.50/100 (mix). G.P. 
Silicon Diodes:- 2p each, £1.30/100, 
£10/1,000, 0A90/91 etc 4p each, £3/100. 
Ltd Qty. Branded Transistors:- BC212L 
9p each, ZT 212 10p each, 2N2955 £1 
each, 2N3054 £0.40 each, 2N3716 £1.50 
each. CZ11 Thermistor 20p each, 10 
for £1.50. S.A.E. for lists. P+P 20p. 
Bale Electronics, "Nanock," Dalton, 
Lockerbie, Dumfriesshire. 

VALVES 
Radio - T.V. - Industrial - Transmitting 

We Dispatch Valves to all parts of the world 
by return of post, Air or Sea mail, 2700 
Types in stock, 1930 to 1976. Obsolete types 
a speciality. List 20p. Quotation S.A.E. 
Open to callers Monday to Saturday 
9.30 to 5.00 closed Wednesday 1.00. We 
wish to purchase all types of new and 
boxed Valves. 

COX RADIO (SUSSEX) LTD. 
Dept. P.W. The Parade, East Wittering, 

Sussex P020 BBN West Wittering 
2023 (STD Code 024366) 

SMALL ADS 
The prepaid rate for classified advertisements is 17 

pence per word (minimum 12 words), box number 
40p extra. Semi -display setting £14.00 per single 
column inch (2.5cm). All cheques, postal orders 
etc., to be made payable to Practical Wireless and 
crossed "Lloyds Bank Ltd". Treasury notes should 
always be sent registered post. Advertisements, 
together with remittance, should be sent to the 
Classified Advertisement Manager, Practical 
Wireless, Room 2337, IPC Magazines Limited, 
King's Reach Tower, Stamford St., London, 
SE1 9LS. (Telephone 01 -261 5846). 

CONDII1ONS OF ACCEPTANCE 

OF CLASSIFIED ADVERTISEMENTS 

1. Advertisements are accepted subject 
to the conditions appearing on our current 
advertisement rate card and an the express 

understanding that the Advertiser 
warrants that the advertisement does not 
contravene any Act of Parliament nor is it 
an infringement of the British Code of 

Advertising Practice. 
2. The publishers reserve the right to 
refuse or withdraw any advertisement. 
3. Although every care is taken, the 

Publishers shall not be liable for clerical 
or printers' errors or their consequences. 

TOUCH CONTROLLED 
LIGHTING KITS 

These KITS replace conventional light switches 
and control 300W of lighting. No mains rewiring. 
Insulated Touchplates. All with full instructions. 
NEW! TSD300K-TOUCHWITCH and DIMMER 
combined. ONE touchplate to switch light on or 
off. Brightness controlled by small knob. £4.95 
TS300K - TOUCHSWITCH. TWO touchplates. 
£3 67 
TSA300K - AUTOMATIC TOUCHSWITCH. 
Stays on for preset time. £3.67 
LD300K - LIGHTDIMMER KIT - £2 45 

C M O S (Motorola) 
4000 16p 4013 51p 4040 97p 
4001 18p 4015 91p 4049 48p 
4002 18p 4016 51p 4077 45p 
4007 16p 4017 91p 4501 20p 
4011 16p 4023 17p 4519 56p 
4012 17p 4025 17p 4566 155p 

TRIACS NE5558 pin DIL 38p 
400V TO220 100+ 29p 
Case Isolated TAB 741 8 pin DIL 24p 
6'5A 75p, 8'5A 79p 2N6027 (PUT) 34p 
Diac 21p 2N3055 36p 

QUANTITY DISCOUNTS ON REQUEST 
Add 8% VAT plus 25p P&P. Mail Order Only to: 

T. K. ELECTRONICS (PW) 
106 Studley Grange Road, London W7 2LX 

LED's. Mixed bags of 4 different sizes 
and 4 different colours. 50 at £5.25, 
100 at £9.25 including VAT and post 
and packing. CWO. Michael Williams 
Electronics, 47 Vicarage Avenue, 
Cheadle Hulme, Cheshire SK8 7JP. 

BRAND NEW COMPONENTS BY RETURN. 

Electrolytic capacitors 16V, 25V, 50 V.-047, 1.0, 
2 2, 4.7 6 10mtd.-5p. 22, 47-51D. (50V -6p). 
100-7P (50V -11p) 220-41p. (50V -10p) 470-11p. 
(50V -16p) 1000/16V -15p, 1000/25V -18p, 1000/ 
50V -22p. 
Subminiature bead tantalum electrolytics- 
0.1, 022, 047, 1-0, 22 i/h 35V, 4.7/25V -11p. 
10/25V -13p. 22/16V, 47/6V, 6 100/3V -15p. 
Mallard miniature ceramic E12 series 2% 63V. 
100f. to 47pí -3p. 56pf. to 330pí. 4p. 
Vertical mounting ceramic plate 50V. 
E12 series 220f -10000f. E6 series 1500pí-47000Pf. 
-2p. 
Polystyrene E12 series 63V horizontal mount- 
ing. tOpf to 1000pf-3p 1200pf. to 10000p1. -4p 
Mullard polyester 250V vertical mounting ES 

series. 0.01 to 0.1-4p. 0.15, 022-5p.0.33, 0.47 - 
OP. 0.68-11 p. 1 0-13p. 1 5-20p. 2 2-22p. 
Mylar (Polyester) Film 100V vertical mounting. 
0 001, 0 002, 0 005-3p. 0 01, 0 02-4p. 0 04, 0 05 
--4)p. 
Miniature resistors Highatab E12 series 5%. 
Carbon Film 0-25W 10 to 10MO. (10% over 
1M0) -1p. Metal Film 0.125W, 0 25W & 0 5W 
101) to 2M20. -11p. Metal Film 1W.270 to 
10Mí. -2p ea. 

1N4146 3p. 1N4002 -5p, 1N4006 -7p 1N4007 -Op. 
BC107/3/9, BC147/8/9, BF157/8/9 & BF194 6197-9p. 
Fuses 20mm. glass. 11" glass & 1" ceramic. 2)p. 
Post 10p. (Free over £4.00) Prices Inclusive of 
VAT. 

THE C. R. SUPPLY CO., 

127, Chesterfield Rd., Sheffield SB. 

VHF pocket portable radio tuning 108 
to 136 MHz. Very sensitive. Easily ad- 
justed to tune 144 MHz band. £16.50 
(inc post & VAT). Romak Ltd, Dept 
PW, 10 Hibel Road, Macclesfield, 
Cheshire. 

SOWTER TYPE 3670 
MULTITAP MICROPHONE TRANSFORMER 
Primary windings for 600 ohm. 200 ohm and 60 
ohm with Secondary loadings from 2K ohm to 10 K 

ohm Frequency response plus/minus ¡dB 20 Hz 
to25 KHz. Contained In well finished Mumetal box, 
33mm diameter by 22mm high, with colour coded' 
end leads, low distortion. Delivery (small quanti- 
ties) EX STOCK, HIGHLY COMPETITIVE PRICE 
FULL DETAILS ON REQUEST. 
E. A. SOWTER LTD., Dedham Place, Ipswich, 

1P4 IJP. Telephone 0473 52794 

RESISTORS: AEL2 Type Carbon Film 
High Stab. 5% E12 Range. Sold in 
units of 10. 1/4W (4E7 to 2M2) 8p per 
10. 1/2W (10E to 10M) 9p per 10. Also 
Transistors BC108/9 75p per 10. LEDs 
TIL/FVL 117 Red 12p, Grn & Yell. 20p 
SAE for more details to C.W. Elec- 
tronics, Dept. PW, 10 Kingsley Path, 
Britwell Estate, Slough, Berkshire. 
(+VAT at High Rate 12'2% & postage 
20p) . 

Books and Publications 
SIMPLIFIED TV REPAIRS. Full repair 
instructions individual British sets 
£4.50, request free circuit diagram. 
Stamp brings details unique TV 
Publications (Ausepw) 76 Church 
Street, Larkhall, Lanarkshire. 

World Radie TV Handbook 1977 ES -75 

The Cathode Ray oscilloscope ana It, u,., 0-90 
In & lnd Books or Transis E9v iv a substitutes (Set) LI -55 

Radio Receiver Cens,r'n using ICs & Transistor, (t-70 
Radio Antenna H'book for Long Dist. Ree.ptn CO -95 

79 Electronic Novelty Circuits Co -95 

Audio Enthusiasts Handbook CO -95 

The Complete Car Radio Manual CO -55 

Co -º5 
CO -7a 
Co -95 
Lo -do 
L0.95 

ADDRESS 

Solid State Power SerEIn Handbook 
IC, a Transistor Gadget, Construction Handbook 
Integrated Circuits Emily & Substitutes Handbook 

EManual of Electronic Circuit, for the Home .. . 

lectronic Gadget a Game, - 

PRICES INCL. PEP. SEND S.A.E. FOR FULL LIST. NO 

4 CHILCHESTER COURT,WICKHAM RD. BECKENHAM KENT BR3 2QW 

HOW TO START A BUSINESS. By 
popular demand a fully illustrated 
manual has now been produced, show- 
ing, in easy, step by step, stages, how 
to rewind ARMATURES & FIELD 
COILS as used in Vacuum Cleaners, 
Drills and Portable Tools. Chapters on 
taking data, materials required, test 
instruments required, rewind instruc- 
tions, charts, etc. How to cost jobs and 
where to obtain work. NO PREVIOUS 
KNOWLEDGE REQUIRED. Complete 
instruction manual £4.00 plus 30p P&P. 
CWO. Copper Supplies, 102 Parrswood 
Road, Withington, Manchester 20. 
Dept. PWA. 

Aerials 

G2DYM PROJECTS AND AERIALS 
IN ADDITION TO OUR USUAL AERIAL 
SERVICE FOR SWL's and the Tx Amateur we 
now offer a new Service: - 

"THE BRITISH RADIO TECHNICAL 
ADVISORY SERVICE', 

Full details 12" v. 9" self addressed 111p stamped 
envelope + 3 Sip stamps. Briefly you send us 
details of your technical problem, we will quote 
you the cost of our written advice on any technical 
problem you have in the field of Radio 
Commun ication. 

LAMBDA ANTENNA STUD FARM 
WHITEBALL, WELLINGTON, SOM. 
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Service Sheets 

LARGE SUPPLIERS OF SERVICE SHEETS AND COLOUR MANUALS 
TV, RADIO, TUNERS, TAPE RECORDERS, RECORD PLAYERS, TRANSISTORS, STEREOGRAMS, 
RADIOGRAMS. ALL AT 7Sp EACH EXCEPT COLOUR TV & CAR RADIOS. 
PLEASE STATE IF CIRCUIT WILL DO, IF SERVICE SHEET NOT IN STOCK. LARGE S.A.E. WITH ALL ENQUIRIES i ORDERS OTHERWISE 
CANNOT BE ATTENDED TO. UNCROSSED P.O.'s OR CROSSED P.O.'s RETURNED IF SERVICE SHEETS ARE NOT AVAILABLE. ALL SERVICE 
MEN, PLEASE NOTE, WE OPERATE A SAME DAY RETURN SERVICE. ALL CLAIMS OF NON -DELIVERY SHOULD BE MADE WITHIN SEVEN 
DAYS. NO OVERSEAS MAIL PLEASE. MAIL ORDER ONLY OR 'PHONE 01-45$ 4822. FREE TV FAULT TRACING CHART OR TV LIST ON 
REQUEST WITH ORDER. 

C. CARANNA, 71 BEAUFORT PARK, LONDON, NW11 6BX. 

SERVICE SHEETS - COLOUR TV SERVICE MANUALS 
Service Sheets for Mono TV, Radios, Record Players and Tape Recorders 7Sp. 

Please send large Stamped Addressed Envelope. 
We can supply manuals for most makes of Colour Televlsfon Receivers by return of post. 

B.R.C. PYE ECKO PHILIPS ITT/KB SONY G.E.C. HITACHI BAIRD ULTRA INVICTA 
FERGUSON M.M.V. MARCONI AND MANY MORE 

Let us quote you. Please send a Stamped Addressed Envelope fora prompt reply. 
Also comprehensive T,V. repair manuals by J. M. Court. S.A.E. for details. 

G. T. TECHNICAL INFORMATION SERVICE 
10 DRYDEN CHAMBERS, 119 OXFORD ST., LONDON WIR IPA 

MAIL ORDER ON -V 

SERVICE SHEETS, radio, TV etc. 
10,000 models. Catalogue 24p, plus SAE 
with orders, enquiries. Telray, 154 
Brook Street, Preston PR1 7HP. 
SERVICE SHEETS for Radio, Tele- 
vision, Tape Recorders, Stereo etc. 
With free fault-finding guide, from 
50p and SAE. Catalogue 25p and SAE. 
Hamilton Radio, 47 Bohemia Road, St. 
Leonards, Sussex. 

Ladders 
LADDERS. Varnished. 20ft 9fn extd. 
£2533. Carr. £1.90. Leaflet. Also alloy 
ext. up to 6212 ft. The Ladder Centre 
(WLS) Halesfield (1) Telford, Salop. 
Tel: 586644. Callers welcome. 

Educational 
GO TO SEA as a Radio Officer. Write: 
Principal, Nautical College Broadwater, 
Fleetwood FY7 8JZ. 

TELEVISION 
TRAINING 

12 MONTHS' full-time course 
in Radio & TV for beginners. 
(GCE-or equivalent-in Maths. 
and English). 
26 WEEKS' full-time course in 
Mono & Colour TV. (Basic 
electronics knowledge essential). 
13 WEEKS' full-time course In 
Colour TV. (Mono TV knowledge 
essential). 
These courses incorporate a 
high percentage of practical 
training. 
NEXT SESSION commences on 
September 12th. 
Prospectus from : London 
Electronics College, Depart- 
ment B8, 20 Penywern Road, 
London SW5 951J. Tel. 01-373 
8721. 

Electrical 
STYLI, CARTRIDGES & AUDIO LEADS 
etc. For the best at keenest prices send 
S.A.E. for free illustrated list to: 
Felstead Electronics (PW), Longley 
Lane, Gatley, Cheadle, Cheshire. SK8 
4EE. 

BELLS'S TELEVISION SERVICES For 
Service Sheets on Radio, TV, etc., 75p 
plus S.A.E. Colour TV Service Manuals 
on request. S.A.E., with enquiries to 
B.T.S., 190 Kings Road, Harrogate, N. 
Yorkshire. Tel: (0423) 55885. 

For Sale 
NEW ISSUES of "Practical Wireless" 
available from April 1974 edition up to 
date. Price 65p post free.-Bell's Tele 
vision Services, 190 Kings Road, Harro- 
gate, N. Yorkshire. Tel (0423) 55885. 

AVON and SOMERSET 
CONSTABULARY 

SALE OF FACSIMILE 
EQUIPMENT 

The above Force have 23 Muftis 0900 AM/BH 
Receivers, and 2313901 Transmitters for disposal. 
The equipment is in working order and would be 
sold as a complete scheme or as single units. 
They are available for Inspection at Police Head- 
quarters, Bristol, at any time by prior appointment. 
Tenders for this equipment should be sent to: 

The Communications Department, 
Police Headquarters, 
Avon and Somerset Constabulary, 
P.O. Box 188, 
BRISTOL. 
Closing date: 13th August, 1977. 

Wanted 
WANTED NEW Valves, transistors, 
I.Cs, amplifiers, receivers, televisions 
(Anything Usefull) any quantity. Stan 
Willets, 37 High Street, West Bromwich. 
Tel: 021 553 0186. 
WANTED-NEW VALVES, TRAN- 
SISTORS. TOP PRICES, popular types. 
Kensington Supplies (C), 367 Kensing- 
ton Street, Bradford 8, Yorkshire. 

Miscellaneous 

DX HARD GOING? 
HERE'S the EASY way ... 
FREE DX from WHISTLES and 

CW Interference with a Tunable Audio 
Notch Filter, powers speaker only £7.00 

GET SPOT ON the DX with 
e Crystal Calibrator, 1 MHz, 100 KHz, 
25 KHz up to VHF only E13-82 

Each Sit Includes ALL parts, 13" x 3" x 5" case, 
printed circuit, battery, screws, etc, instructions, 
postage and money back assurance. 

Help yourself, SEND TODAY 

CAMBRIDGE KITS 
45 (PV) Old School Lane, Milton, Cambridge 

SUPERB INSTRUMENTS CASES by 
Bazelli, manufactured from heavy duty 
PVC faced steel. Hundreds of people 
and industrial users are choosing the 
cases they require from our vast 
range, competitive prices start at a 
low 82p. Examples: width, depth, 
height, 8in x 5fn x Sin, £1-70. loin x 
6in x Sin £2.42. loin x 8in x Sin £3.02. 
12in x loin x 3in £3.96. 8in x 4fn x 4in 
£1.98. loin x 6in x 4in £2.97. 121n x 
8in x 4in £3.96. 7fn x 7fn x 5in £2.91. 
8in x loin x 6in £3.96. 12ín x 8in x 71n 
£4.40. 12in x 12in x 7in £4.84. Plus 85p 
carriage and 8% VAT. Over 400 models 
to choose from. Prompt despatch. Free 
literature (stamp would be appre- 
ciated). Bazelli, Dept No. 25, St. 
Wilfrid's, Foundry Lane, Halton, Lan- 
caster LA2 6LT. 

Musical 

Miracles ! 

by Dewtron ® 

Build your own synthesiser or musical effects 
using some of the huge range of DEWTRON 
modules. Or build fuzz or mea-waa at budget 
prices using special kits. 

Send 25p for Catalogue from- 
D.E.W. Ltd., 264 Ringwood Road, Perndown 
Dorset 8H22 OAR. 

DO - IT - YOURSELF LOUDSPEAKERS 
for hi-fi are our speciality. Full range 
of components and accessories in- 
cluding chassis speakers, crossovers, 
sound absorbent, grille fabrics etc., 
always available. We stock the 
fabulous value Helme speaker kits 
complete with full and easy instruc- 
tions, also Peerless and Wharfdale 
kits. Just about the lowest prices 
anywhere! Send 812p stamp for bar- 
gain list to: Audioscan, Dept. PW-877, 
4 Princes Square, Harrogate, North 
Yorkshire. 

MAKE YOUR OWN 

rig PRINTED CIRCUITS 

Professional Finish 

RUB -ON TRANSFERS-STARTER PACK Li .30 
(5 sheets, lines, pads; i.c. pads), SPARE SHEETS 
27p. FERRIC CHLORIDE-I lb bags 70p (P. & P. 
30p). LOW-COST I.C. MOUNTING-I00 
Soldercon sockets 6Sp. 7 or 8 hole plastic 
supports 6p/pair. TRANSISTOR TESTER-Easy 
o use. Indicates gain. Identifies NPN or PNP. 

Cannot damage transistor L7 (P. & P. 30p). 
S.A.E. lists and samples (P. & P. 15p/order 
except ). 

P.K.G. Electronics 
Oak 

DE4 5FE 
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ENAMELLED COPPER WIRE 
swg 1 lb 8oz 4oz 2oz 
14-19 2.46 1.24 .69 -SI 
20-29 245 1.66 .82 .59 
30-34 2.60 1 74 II 04 
35-10 2.65 190 1 04 .75 

Inclusive of p&p and VAT. 
SAE brings Catalogue of copper and resistance 
wires In all coverings. 

THE SCIENTIFIC WIRE COMPANY 
PO Box 30, London 04 9BW 

Reg. Office: 22 Coningsby Gardens, 

RECHARGEABLE BATTERIES. 'AA 
pencell (HP7) £1.26; Sub 'C' £1.29; 'C' 
(HP11) £2.38; 'D' (HP2) £2.92; PP3 
£4.98. Matching chargers £5.91 each 
except PP3 charger £4.99. Charging 
holders for 2, 3, 4, 5 or 6 pencells 35p 
'C' and 'D' holders, 4 cell only SOp. 
Prices include VAT. Add 10% post 
package and insurance orders under 
£20. 5% over £20. SAE for full details 
plus 50p for 'Nickel Cadmium Power' 
booklet. Mail Orders to SANDWELL 
PLANT LTD., 201 Monmouth Drive, 
Sutton Coldfield, West Midlands. Tel: 
021-354 9764. Callers to T.L.C., 32 Craven 
Street, Charing Cross, London WC2. 

H. M. ELECTRONICS 
275a FULWOOD ROAD, BROOMHILL, 

SHEFFIELD SII, 3813. 
BEC CABINETS (Illus'd) 

METAL CASES 
DRY TRANSFER LETTERING 

Send 159 for leaflets (Refundable) 
Trade enquiries Invited 

PRINTED CIRCUITS 

and HARDWARE 

Readily available supplies of Con- 
structors' hardware, Aluminium sheet 
and sections. Printed circuit boards, 
top quality for individual designs. 
Prompt service. Send 15p for catalogue. 

Ramar Constructor Services, 
Masons Road, Stratford on Avon, 
Warwicks. Tel. MVO 

fro S TREASURE TRACER 

MK III Metal locator 
Varicao tuning 
Britain's best ceiling metal 
locator kit; 4,000 sold 
Weighs only 22oz. Fitted with 
Faraday shield. 
Speaker and earphone operation 
Knocks down to only 171n. 
Prebuilt search coil assembly 
Thoroughly professional finish 
As seen on BBC1 end BBC2 TV 
You only need soldering Iron, 
screwdriver, pliers and snips 
Five transistor circuit 
Send stamped, addr d 
envelope for leaflet 

Complete £14.75 Built & tested £19.75 Kit 
Post £1.00 , £1 - 18 VAT Post £1 00,£1.58 VAT 

MINIKITS ELECTRONICS, 
6a CLEVELAND ROAD, 

LONDON. EIS 2AN (Mall order only) 

ALARM BUZZERS 3-12 VOLT 
Solid State Type ABI £100 ea 
MORSE PRACTICE OSCILLATORS 
Built-in Key Type M.P.O. 1 £206 ea 
MINIATURE PLUG-IN RELAYS (VARLEY) 
12 or 24 v. d.c. 4p, c/o, dust covers 40p ea 
SPECIAL OFFER: 3 Relays for £1.00 
VAT inclusive prices -please add 200 per Item 
p & P. 

BB SUPPLIES (Dept. D), 07 WestcltR Road, 
Ramsgate, Kent, CT71 IMP 

OUTSTANDING HI-FI FM TUNER, 
comprises 7 transistor superhet design 
with Varicap tuning, AFC. Latest sili- 
con circuitry, full coverage 88-102 MHz. 
Supplied built and tested with metal 
front, panel and instruction sheet. 
Only £9.95 plus 30p P&P. Gregg Elec- 
tronics, 86-88 Parchmore Road, Thorn- 
ton Heath, Surrey. 

S FREE CATALOGUE BY RETURN 

FOR BY RETURN DELIVERY 

PHONE OXFORD 
0865 49791 

OR WRITE TO 

SINTEL 
P.O. BOX 75F 

209 Cowley Road 
OXFORD 

AERIAL WIRE. High quality p.v.c. 
covered multi -strand copper. 50ft, 85p 
(15p) 75ft, £1.28 (17p); 100ft, £1.67 
(23p) 150ft, £2.51 (34p); 200ft, £3.36 
(39p) 2S0ft, £4.19 (46p); 300ft, £4.97 
(48p) P&P in brackets. A.1 Radio 
Components, 19 The Borough, Canter- 
bury, Kent CT1 2DR. 

HIGH QUALITY TEST 
OSCILLATOR for AUDIO 
and LF. APPLICATIONS 

REF. A0113 

Range 10hz-100Khz in 4 switched 
positions. Output 01v, .1v, 1v + Atten- 
uator. Sine -square. Rise time 14S. 
Distortion below 02%. Powered by 9v 
battery or regulated P.S.V 

PRICED AT ONLY £22.00. 
(Kit £17.50). (plus UK tax 8% 
P.P. & insurance £1). 
Also THD analyser. MVMT. F.M. sig 
gen. Reg'd P.S. Units. 
SAE for further info to 

TELERADIO ELECTRONICS 
325 Fore St., Edmonton, 
London. N9. 01-807 3719 

CIRCOSOL. Solder -Through Coating 
prevents oxidation and fingerprint 
formation on printed circuit boards. 
Greatly eases 'soldering in' com- 
ponents by increasing "wetability". 
Gives a lasting professional finish. 99p 
per pack/P&P 20p. Audio Services, 
13, Hale St, Warrington. WA2 7BU. 

ARMATURE & COIL WINDING 
ENAMELLED COPPER WIRE 

Only lop quality materials supplied. 
All orders dispatched within 24 hrs. 

S.W.G. 1 lb reel } lb reel 
10 to 19 £2.05 £1-{0 
20 to 29 £3.15 £1.60 
30 to 34 £3 45 £1 00 
35 to 10 £365 £2.10 

All prices ere Inclusive of P. & P. In U.K. 
COPPER SUPPLIES, 102 Parrswood Road, 
Wlthington, Manchester 20. Tel: 081.445 0753 

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS 

Please insert the advertisement below in the next available issue of Practical Wireless for 

insertions. I enclose Cheque/P.O. for £ 
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Wireless) 

NAME Send to: Classified Advertisement Manager 
PRACTICAL WIRELESS, 
CMG, Classified Advertisement Dept., Rm. 2337, 

ADDRESS King's Reach Tower, Stamford Street. 
London SE1 ILS Telephone 01.261 5846 
Rate 
17p per word, minimum 12 words. Box No. 40p extra. 

Company registered in England. Registered No. 53626. Registered office: King's Reach Tower, Stamford Street, London 5E1 9LS 
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cie0 Computer parts for hobby, V ¢xp¢rim¢nFal,¢ducaFional 
and professional use. 

I=y_ 
ELECTRONIC BROKERS LTD 

49/53 Pancras Road 
LondonNW1 2AB 
TeI:01-837 7781 

FRESH STOCKS OF THE POPULAR CLARE-PENDAR 
ASCII KEYBOARD TYPE KB6 NOW TO HAND 

6 ASCII -Coded TTL-compatible 4 -bank alphanumeric keyboards with ROM 
encoder chip, strobed output, two -key rollover and debounce. Standard 7 -bit 
ASCII code (no parity) Supplied complete with circuit diagrams and code chart 

SPECIFICATIONS 
Power Supply: +5VDC +/ - 5% 150mA; -- 12VDC +/ -- 10% IOmA. Output 
Logic Levels: Data Bits 1 through 7.Ov "O" 45V; 2.6v "I" 5.25V. Fon Out 

One standard TTL load. Strobe; 2.6v "1" 5.25V; Ov "O" 46V. Fen Out: 10 standard 
TTL loads. Strobe signal delay 10 milliseconds nominal to allow data to stabilise. 
KB6: 56 -station standard Teletype layout, AS RECOMMENDED FOR PRACTICAL 
WIRELESS VIDEO -WRITER PROJECT. Price £39.50 + LI P&P + 8% VAT (send 
C4374). NEW ARRIVALS 
FABULOUS NEW 96 -STATION CRT DISPLAY KEYBOARDS. 8 -bit ASCI 
code, upper and lower case output PLUS separate numeric pad. TTL Logic. Delayed 
strobe signal and two -key rollover feature. Mounted in attractive box, overall di- 
mensions 204 x 74 x 34'. Price £65 00 + £3 carriage + 8% VAT (send £73.44). 
BCD -CODED 54 -STATION KEYBOARD, brand new, upper and lower case 
outputs. Mounted on double PCB and set in attractive panel incorporating 5 indicato, 
lamps and no off switch. Dimensions 154 x 54 x 24". Price £39'50 + £2 P&P + 
VAT (send £44 82). Also available. A few only of the above model WITHOUT EN- 
CODING OR PANEL. Price £25 '00 + £1 50 P&P + 8% VAT (send £28.62). 
I8 -KEY CALCULATOR KEYBOARDS (0.9. CK + - x - ). Make:break 
switches mounted on PCB. Overall dimensions 150 x 110 x 40mm. Price £4 plut 
50p P&P + VAT (Send £4 86p). 

JUST RECEIVED - SPECIAL PURCHASE OF 
DATA DYNAMICS MODEL 390 TELETYPE 

TERMINALS IN BRAND NEW CONDITION. 
TERMINALS - LARGE STOCKS AVAILABLE. ASR33 Teletype from £625 00. 
KSR33 Teletype from £425.00. ASR35 Teletype from £750.00. IBM731/0 Golfball 
Typewriter from £275 00. SPECIAL OFFER 
Cossor DIOS 401.2A Visual Display Units. 13 lines x 80 characters (84 x 44" screen 
64 character repertoire with detachable ASCII keyboard (Control device required) 
Bargain Price: £145.00. Also available Cossor DIDS 402.2A, as above but incor- 
porating control logic. Price £295 00. 
FOR IBM 360 USERS. Sanders 720 Data Display System consisting of six VDUs. 
control unit and communications buffer. Complete with connecting cables and tech - 

1 documentation. Price £2,750 00. 
MINIATURE MATRIX PROGRAMME BOARDS: Brand new X -Y Matrix 
boards, with 3mm grating. 3 x 10 positions (14" x I") £4.00. P&P 40p. 
MAGNETIC TAPES. Manufacturers surplus stocks, brand new in original sealed 
packing. f" x 2400' £4.00 per reel. P&P extra. 
NAB -centre metal I" tape spools 104" dia. in plastic canister. Min. order quantit> 
5 for C6 25 .4 C2 50 P&P - 8% VAT (Send e9 451 

J. BIRKETT 
Radio Component Suppliers 

25 The Strait, Lincoln LN2 1JF Tel: 20767 
500YD. REEL OF PVC 14 STRAND 0048 CABLE at £3. 
10 MULTI -TURN TRIMPOT assorted values for 60p. 
20 VARI -CAP DIODES untested for 45p 
AUDIBLE ALARM SYSTEM with transistor and I.C. 12 volt at 75p. 
100 MULLARD C280 CAPACITORS assorted for 57p. 
VARIABLE CAPACITORS DIRECT DRIVE 150+200 P.F. at S5p, 
125 + 125 P.F. a 55p, 180 + 180 P.F. .r 60p, 500 + 500 P.F. z( 60p, 
200 + 200 + 25 + 25 P.F. (a 55p, WITH SLOW MOTION DRIVE 
300 + 100 P.F. at 45p, 300 + 300 P.F. (a 55p, 500 + 500 + 17 + 17 P.F. 
(a; 45p, 205 P.F. SOLID DILECTRIC TYPE (m 33p, SPECIAL 250 + 
250 + 20 + 20 + 20 P.F. at 75p. 
COMPRESSION TRIMMERS 10 P.F., 30 P.F., 50 P.F., IOC O P.F. all a 6p 
MULLARD SEMI-AIRSPACED TYPE 20 P.F., 60 P.F. both (a: 8p. 
TUBULAR TRIMMERS 3 P.F. a 5p, 6 P.F. m Sp, 8 P.F. (ii 8p, 12 P.F. 
NV Sp. 
MULLARD SPECIAL NUT FIXING TUBULAR TRIMMER 18 
P.F. (a 15p. 
6TO I FRICTION SLOW MOTION DRIVES a 55p. 
MINIATURE SILICON DIODES assorted Ply's 100 for S7p. 
PRE-SET BUTTERFLY VARIABLE CAPACITORS SPINDLES 
EASILY EXTENDED 25 25 P.F. ra SOp, 25 x 25 P.F. Wide spaced (ai 
55p, 38 . 38 P.F. u 609, 38 38 P.F. Wide spaced ta 65p. 
F.M. TUNER FRONT END with FET R.F. stage with circuit and 
details for conversion from 88 to 108 MHZ to Aircraft band or 144 MHZ 
(a E3 plus 20p P. & P. 
20 ASSORTED BRANDED 250 M.W. ZEN NERS for 601p. 
50 BC 107-8-9 TRANSISTORS Untested for S7p. 
10 AMP SCR'S 100 PIV m' 25p, 400 PIV a 50p, 800 PIV 'a 60p. 
SILICON NPN 4 AMP POWER TRANSISTORS BD187 (a' 4 for LI. 
30 ASSORTED IOXAJ CRYSTALS between 5100 to 7900 MHZ (a) 
LI .10p. 
VHF DUAL GATE MOS FET LIKE 40673 (a 33p, 4 for EII 10p. 
ELECTROLYTIC CAPACITORS 20 + 20 U.F. 450 V.W. size 24" x 
I" (a 209, 32 + 32 U.F. 275 V.W. size 2" x I" (agi lep, 32 + 32 U.F. 350 
V.W. size 24" + I" ,.a 20p, 50 + 50 U.F. 275 V.W. size 24" Y 1" (u 15p, 
3300 U.F. 40 V.W. size 24" Ii" (a 50p, 4700 U.F. 63 V.W. size 4" (a. 

1)"(a 60p, 10,000 U.F. IO V.W. size 2" 1$ ISp. 
200 ASSORTED 4, 4 WATT RESISTORS for 75p. 
IO SINGLE POLE MAKE GLASS REED RELAYS for 509. 
60 ASSORTED WIRE WOUND RESISTORS for 75p. 
CRYSTALS IOX type 5 MHZ ar 50p, IOXAJ type 7 MHZ, 8 MHZ (a 60p. 
50 AC I28 TRANSISTORS branded but untested for 57p. 

COMPLETE digital C/l_ _2 kit 
L((IIGG 

REAL TEAKCASE 

make - 

ALLARM á+10an W VAT8p 

"DELTA" £13.43 +61 07P 
INCLUDING & 

TEAK OR PERSPEX CASE 6"x 24">DELTA" 

ALA 

3"' 3 -mains plug with clocks 
FEATURES: 4 Red 4 inch high LEDS. 12 hour display with AM/PM 

indication Power failure indicated by flashing display. 
Precise accuracy from mains frequency. Beautiful Burma 
Teak case or stylish Perspex (State first 6 second colour 
choice: White, Red, Blue, Green, Black). 

NON ALARM :exclComudpleteing kitcase 
£900 

including Teak Case £11.50 incl. Module Kit 
In 

ALARM 
EXTRAS: 
ALARM: 
PERSPEX 
CASES: 
READY 
BUILT: 
TIMER 
FACILITY: 

Pulsed alarm tone. Tilt operated "Snooze" period. Auto- 
matic brightness control. Simple setting. 
Complete kit including Teak case £1450 incl. Module Kit 
excluding case £1250 incl. 

50p LESS than Teak. 

Extra £200 on complete clocks. Extra 50p on Modules. 

Count in secc..os up to 9m 59sec. Extra 50p. 

"ALPHA" £11.00 incl. 
Ready Built. Non Alarm. Perspex. 4 digits 
phosphorescentgreen. 4" high 12 or 24 hour 
display. White, black, blue, red, green. 

Discount on orders over 5 clocks or kits. Overseas: Add £2.50 for Airmail. 
Send payment with order. SAE for details. 

:), 
.7 

BARON 
(PW 1) 6 GOWER RD, SOUTH VIEW HOUSE, 
ROYSTON, HERTFORDSHIRE 
Phone Royston (0763) 43695 
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WATFIID ELECTRO CS 
33/35, CARDIFF ROAD, WATFORD HERTS, ENGLAND 
MAIL ORDER, CALLERS WELCOME. Tel. Watford 37774 

ALL DREVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. 
ORDE DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: 
CASH/CHEQUE/P.O.. OR BANKERS DRAFT WITH ORDER. GOVERNMENT 
AND EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED 
TRADE AND EXPORT INQUIRY WELCOME. P & P ADD 25p TO ALL 
ORDERS UNDER £10 00. OVERSEAS ORDERS POSTAGE AT COST, 
AIRISURFACE. 

VAT Export orders no VAT. Applicable to U.K. Customers only. Unless 
stated otherwise, all prices are exclusive of VAT. Please add 8% 
to devices marked . To the rest add 121%. 

We stock many more items. It pays to visit us. We are situated behind Watford 
Football Ground. Nearest Underground/Br. Rail Station: Watford High Street. 
Open Monday to Saturday. Ample Free Car Parking space available. 

POLYESTER CAPACITORS: Axial leed type. (Values ere In µf). 
400V: 0.001, 00015, 0-0022, 0 0033 8p; 0.0047, 0 0068, 0.01. 0 015, 0 018 9p; 0.022, 

0033. 109; 0047, 0068, 140; 0.1. 150; 0.15 0.22, 22p; 0.33, 0.47 39p; 0.88 /5p. 
160V: 0.039, 0 15, 0 22 11p; 0-33,0.47 19p; 0 68, 1.0 22p; 1.5 29p; 2.2 32p; 4 7 34p. 

DUBILIER: 1000V:0-01, 0 01516p; 0-02218p; 0-04711p; 0 1 34p; 0.47 43p; 1 0, 85P. 

POLYESTER RADIAL LEAD (Velues In ui). 250V: FEED THROUGH 
0.01, 0015 6p; 0.022, 0.027 7p; 0.033, 0 047, 0-068, 0.1 Sp; 0.15 CAPACITORS 
12p;0.22,0 -3311p; 0.4718p; 0.6820p; 1.0 24p; 1.527p; 2.231p. 1000pF/350V Sp 

ELECTROLYTIC CAPACITORS: Axial leed type (Velues ere In nF). 
250V: t00uF, Slip; 190V: 20. 031/: 0.47, 1.0, 1.5, 2.2, 2.5, 3.3, 4.7, 6.8 8, 10, 

15, 22, 9p; 47,32.50,120; 63, 100, 27p; 50V: 1 -0, 7P; 50, 100, 220, 25p; 470, 50p; 

1000, 62p; 2200, 68p; 10V: 22. 9p; 100, 12p; 3300, 62p; 35V: 10, 33, 7p; 330, 470, SOp; 

1000, 19p; 25V: 10, 22, 47, 6p; 80, 100, 180, 6p; 220, 250, 13p; 470, 640, 25p; 1000, 27P; 

1500, 30p; 2200, 34p; 3300, 52p; 4700, 54p; 18V: 10, 40, 47, 68, 7p; 100, 125, 8p ; 470, 16P ; 

1000, 1500, 20p; 2200, 34p; 10V: 4, 100, 6p; 640, 10p; 1000, 1/P. 
TAG -END TYPE: 70V: 4700, 121p; 64V: 3300, 910; 40V: 2500, 850; 25V: 4700, 

11p; 16V: 4500 38p; 10V: 2000+2000 95p. 

TANTALUM BEAD CAPACITORS 
35V: 010F, 022, 0.33, 0-47, 0.68, 1.0, 
22P.F, 3.3, 4.7, 6.8. 25V: 1 5, 10. 20V: 

1 5nF 13p each. 10V: 22µF, 33, 0V: 
220F, 47, 68, 3V: 100nF 20p each. 

MYLAR FILM CAPACITORS 
100V: 0001, 0002, 0 005, 0 01µF 5p 
0015, 0.02, 0.03, 0.04, 0.05, 0.056uF 8p 
0-tuF, 0.15, 0.2 7p. 50V : 0-47,F 109 

CERAMIC CAPACITORS 50V. 
Range: 0 5pF to 10nF 3p 
15nF, 22nF, 33nF, 47nF, Ip. 100nF Op 

POLYSTYRENE CAPS. Full range 
Op each. 

POTENTIOMETERS (AB or EGEN) 
Carbon Track, O -25W Log 6 0.5W 
Linear values 
1 K n &2K C] (LIN. ONLY) Single gang 21p 
5K0-2MO single gang 21p 
5KO-2MO single gang D/P switch 50p 
5KO-2MO duel gang stereo 60p 

SLIDER POTENTIOMETERS 
O -25W log end linear values 60mm 
5KO-500KO single gang 84p 
10K0-500KO Dual gang 70p 
Self -Stick graduated Alum. Bezels 20p 

PRESET POTENTIOMETERS 
1W 500-22M Mini. Vert. 6 Horiz. 8p 

O25W 1000-33MO Horiz.l larger 100 
0.25W 2500-47MO Vert. J 109 

JACKSONS VARIABLE CAPS. 
Dielectric Dial Drive 4103 
100/3000F 1059 6:1/36:1 520p 
600pF 125p 0-1-385pF 268p 
DILEMIN 0023650E 27Sp 
3005F/5000F 145p 00 208/176 285p 
4832/2K 2 speed , , with slow 
Drive Unit complete motion drive 305p 
with knobs and C804-5pF; 10; 15; 20; 
coupling 350p 25; 50pF 135p 
Drum 54mm 30p 100, 150pF 195p 
6:1 Bell Drive 'L' 3x310pF 428p 
4511/DAF 107p 00-3x25pF 386p 

SILVER MICA (oF) 
3.3, 4.7, 6.8, 10, 12, 1 , 

22, 33, 47, 50, 68, 75, 82, 
85, 100, 120, 150, 200. 
250 9p each. 
300, 330, 360, 390, 600 6 
820pF lip each. 
1000. 2200pF 20p each. 

CERAMIC TRIMMER 
CAPACITORS 
2-7pF; 4-15pF; 6-250F; 
8-30pF 20p 

MINIATURE TYPE: 
2.5-6pF; 3-10pF; 
3-309F; 10-40pF 22p 
5-25pF; 80pF; 88pF 30p 

COMPRESSION 
3-40pF; 8-80pF 22p 
20-140pF; 50-2000F 33p 
100-500pF 12500F 31p 

AUDIBLE Warning 
Devices 12V 135p 

CRYSTALS 
100KHz 365p 
1MHz 323p 
1.6MHz 3959 
3 2768 360p 
Holder HC6U 18p 

REVERB AMP 
Short sprIng-line 
Unit 448p 
Complete Kit 
available. Send 
SAE for list. 

S -DEC lOSp 
T -DEC 340p 
U -DEC 'A' 375p 
U -DEC 'B' 655p 
16 DIL Adaptor 

170p 
T05 Adaptor 11p 
Single end 

lead 9 
I mm plug 5p 

RESISTORS -Erie make 5% carbon 
Miniature High Stability, Low Noise 

RANGE Val. 1-99 100+ 
025W 2 20-4.7M E24 1.5p 1p 
h -5W 2.20-4-7M E12 2p 1 Sp 
1W 220-10M E12 5p Ip 
2% Metal Film 100 -min Op 

HEAT 
SINKS 
T092 Op 

705 Sp 
T018 Op 
T088 22p 
TO3 22p 
T066 22p 
Special for 
TDA2020 102p 
Insulation Kit 
Mica plus 
2 Bushes for 
T03/T066 or 
PlesticTrns5P 

EARPHONES 
Magnetic 
2.5mm 18p 
3.5mm lip 
Crystal 33p 

FIGARO Gas 
& Smoke 
Detector 
812 or 813 

3559 
Socket 290 

DENCO COILS 
Dual Purpose 'OP' 
Rng.1-5 B,Y,R,W 80p 

6-7 B. Y, R 70p 
1-5 Green 8Sp 

'T' Type (Tr. tuning) 
Rng. 1-5 B, Y, R, W 

86p 
R9A Valve Bese 23p 
RDT2 85p 
RFC 5 chokes 84p 
RFC 7(19mH) 609 
IFT 13/14115/16/17 79p 
1FT18/1-6 or 465 95p 
TOC1 80P 
MW 5FR 76p 
MW/LW 5FR 969 

DIL 
Sockets 
Low 
profile 
Texas) 

Opin 10p 
4pin 12p 
6pin 13p 
4pin 30p 

28pin 45p 
Opin 80p 

Terminals 
Screw type 
Red, Black, 
Yellow 21p 

BATTERY 
CLIPS 
Polo rised 
PP3 Op 
Peg 10p 

SOLDERCON PINS. 
100 50p; - 1000 3509 

TRANSFORMERS (Mains Prim.220-240V) 

6-0-6V 100mA 90p 
9-0-9V 75mA 950 
12-0-12V 100mA 989 
15-0-15V 100mA 185p 
0-12 0-12V 150mA 1/0p 
0-80-6V 280mA IS0p 
12 012V 0.5A 2100+ 
15-0-15V 0.5A 220p+ 
20.0-20V 6VA 220p+ 
24-0-24V (1.5A 200p+ 

15-0-15V 1A 245p+ 
18-0-18V 1A 275p+ 
30-0-30V IA 295p+ 
6-0-6V 1.5A 3459+ 
0-18 0-18V t SA 

379p+ 
9-0-9V 2A 270p+ 
30- 25- 20-0-20- 
25-30 2A /970+ 

1-0-9V 1A 215p+ LT44 54p 
0-120-12V1A 215p+ LT700 Min. O/PPr' 
30.24-20-15-12-0 1 A 
Multi toppings 300p+ 1ßK, Sec. 3-20 SIp 
30-24-20-15-12-0 NOT Min. O/P Prl. 
2A multi tap 145p+ t 2K, Sec. 80 129 

(Plase 
add 48P charge to all prices 

marked +, above our pnormal postal charge.) 

PW PROJECTS 
Easibuild Organ, General Coverage 
Receiver, Chromachase, Smoke Sensor 
Alarm, Reverb Amp, Metal Detector, 
20W Amplifier, 24 hrs. Digital Clock, 
Radio 2 Tuner, TV Games and Kit for 
Rifle attachment. 
Send SAE plus Sp per list. 

PW RHYTHM GENERATOR 
We are the sole suppliers of the 
complete kit including the 3 re -designed 
circuit boards. PRICES including VAT 
Complete Kit £44.95. Ready Built Unit 
£549S (add £1 .20 P. 6 P. and insur.). 
Demonstration on at our shop. 

TRANSISTORS 
p 

AC117 35 
AC125 22 
AC126 18 
AC127 18 
AC728 18 
AC141 22 
AC141 K38 
AC142 20 
AC142K 38 
AC176 18 
AC787 18 
AC188 19 
ACY17 35 
ACY18 28 
ACY19 2S 
ACY20 21 
ACY21 29 
ACY22 16 
ACY28 21 
ACY39 78 
ACY40 24 
ACY44 39 

AD149 16 
AD161 36 
AD162 36 

AF114 20 
AF716 20 
AF716 20 
AF117 23 
AF718 47 
AF121 39 
AF124 30 
AF125 30 
AF120 30 
AF127 30 
AF139 40 
AF778 70 
AF179 70 
AF180 70 
AF181 49 
AF18S' 60 
AF186 48 
AF230 37 
ASY20 10 
ASY29' 49 

BC107 9 
BC1078 10 
BC108 9 
BC108B 12 
BC108C 12 
BC100 9 
BC109B 12 
BC109C 12 
BC113 20 
BCI14 20 
BC716 20 
BC116 20 
BC117 20 
BC118 15 
BC119 
BC735 
BC736 

25 
13 
15 
15 

BC140 34 
RC142 24 
BC143` 21 
BC147 7 
BC148 7 
BC14O 9 
BC153 25 

BCI54 20 
BC157 10 
BC158 12 
BC159 13 
BC160 32 
BC167 12 
BC168 12 
BC169C 14 
BC770 11 
BC171 11 
BC172 11 

BC177 18 
BC178 16 
BC170 18 

BCI82L 12 
BC183 10 
BCI83L 11 
BC184 11 
BC184L 12 
BC188 22 
BC187 28 
BC212 12 
BC212L 13 
BC213 11 

BC213L 13 
BC214 14 
BC211L 16 
BC307B 15 
BC328 18 
BC441 37 
BC461 17 
BC402 37 
BC547 20 
BC548 20 
BC549C 20 
BC557 28 
BCY30' 55 
BCY32' 65 
BCY34 10 
BCY39 86p 
BCY40 90 
BCY55 201 
BCY59 18 
BCY70 17 
BCY71 20 
BCY72 15 
BD115 52 
BD121 98 
BD123 95 
BD124 105 
BD131 36 
8D132 38 
BD133 60 
BD13S 45 
BD136 10 
BD137 12 
BD138 47 
BD139 SI 
BD140 57 
BD142 53 
BD144 180 
BD145 55 
BDY17 195 
BDY80 128 
BDY61 1/7 
BF115 22 
BF154' 22 
BF156 29 
BFi73 25 
BF177 26 

BF178 28 MPSUO2 58 TIS43 27 
8F179 33 MPSU05 6/ TIS44 27 
BF180 33 MPSU06 61 TIS46 10 
BF181 33 MPSU52 65 TIS50 /7 
BF182 33 MPSU55 60 TIS74 47 
BF183 33 MPSU56 82 TIS90 2/ 
BF184 28 MPU13139 TIS91 24 
BFI 85. 30 0C25 65 ZTX107 12 
BF194 10 0C26 95 ZTX708 10 
BF195 10 0C28 70 ZTX100 15 
BF198 14 0C29 70 ZTX300 11 
BF197 15 OC35 70 ZTX301 11 
BF198 15 0C38 58 ZTX302 19 
BF200 37 OC41 17 ZTX303 22 

BF224A 15 OC42 17 ZTX304 24 
BF244B 31 OC44 25 ZTX311 15 

BF256 3/ OC45 17 ZTX314 2/ 
BF257 34 0C46' 35 ZTX341 20 
BF258 38 0070 25 ZTX500 17 

BF259 /1 OC71 23 ZTXS01 15 
BF594 30 0072 27 ZTX502 19 

BF595 28 OC77 54 ZTX503 19 
13E1239 25 OC79 58 ZTX501 51 

BFR40 25 0081 21 ZTX531 28 

BFR79 25 OC81D 28 ZTX550 18 
BFR80 25 0082 25 20097 21 

BFX78 54 OC82D' 35 2N898 39 
BFX29 28 0083 21 2N699 45 
BFX38 38 0084 11 2N708A 19 
BFX53 10 OC84N /4 2N707 SO 

BFX55 40 0C123' 115 2N708 19 
BFX64 38 0C139. 140 2N914 18 
BFX81 141 OC140 125 2N916' 27 

BFX84 21 OC141 , 157 2N918 31 

BFX85 28 °C770 40 2N920 51 

BFX86 28 OC171 42 2N930 11 

BFX87 23 0C201 125 2N961 61 

BFX88 26 0C202 135 2N1131 19 
BFY50 17 0C203 150 2N1132' 23 
BFY51 17 0C204. 150 2N1302 25 
BFY52 17 TIP29 13 2N1303 27 

BFY65 25 TIP29A 45 2N1304 45 
BSY26 10 TIP29C 90 2N7305 32 
BSY29 85 TIP30 52 2N1306 37 
BSY78 2S TIP30A 56 2N1307 37 
BSX20 20 TIP30B 61 2N1308 18 
BSY95A 18 TIP30C 74 2N1613 20 
BU105 161 TIP31 52 2N1671 150 
65567 18 TIP31A S4 2018718190 
MD8001' TIP31B 58 2N189n 27 

158 TIP31C 6/ 2N2100 80 
MJ400 90 TIP32 60 2N2217 10 
MJ491 140 TIP32A 13 2N2218A25 
MJ2955120 TIP32B 80 2N2219A24 
MJE340 43 TIP32C 83 2N2220A20 
MJE370 8/ TIP33 95 2N2221A21 
MJE371. 80 TIP33A 95 2N2222 21 
MJE520 45 TIP33B112 2N2303 250 
MJE521. 71 TIP33C120 2N2369 11 
MJE295598 TIP34 110 2N2483 30 
MJE3055'62 TIP34A915 2N2484 30 
MPF102 36 T1P34B110 2N2614 51 
MPF103 36 TIP35 219 2N2616 52 
MPF104 36 TIP35A 225 2N2904A21 
MPF105 36 TIP35C270 2N2905 20 
M PF106 50 T1P364346 2N2906 1/ 
MPF10 50 TIP11A 66 2N2907 26 
MPSA05 32 TIP41B 73 2N2907A22 
MPSA06 32 TIP42A 71 2N2926G 10 
MPSA 5 30 TIP42B 82 2N2O2P0 8 
MPSA56 30 TIP2955 69 2N2926R 8 
MPSA70 31 TIP3055 56 2N2926Y 8 

p 
2N3011 30 
2N3053 10 
2N3054 45 
2N305S 49 
2N3525 9/ 
2N3614 100 
2N3615. 135 
2N3663 32 
2N3702 11 
2N3703 12 
2N3704 11 
2N3705 12 
2N3706 10 
2N3707 11 
2N3708 12 
2N3708 12 
2N3710 12 
2N3711 12 
2N3771 164 
2N3772. 175 
2N3773 275 
2N3810 22 
2N3820 
2N3823 
2N3824 
2N3866 
2N3003 
2N3904 
2N3905 
2N3906 
2N4037 
2N4058 
2N4001 
2N4289 
2N1859 
2N4871 
2N6135 
2N6136 
2N6130 
2N5179 
2N5180 
205191 
2N5305 
2N5457 
2N5458 
2N5450 
2N518S 
2N5777 
2N6027 35 
40311 12 
10313 114 
40316 19 
40317' 42 
40326 12 
40327 48 
40347 65 
40348' q 
40300 38 
40361 31 wisp 
40362 43 
40411' 295 
10412 42 
40478 170 
40594 90 
40595 0/ 
40603' 62 
40638 116 
40673' 55 

40 
89 
00 
15 il 
18 
18 
39 
16 
13 
24 
35 
34 
12 
12 
12 
60 
80 
IS 
111 

35 
38 
38 
42 
S8 

Matched 
Pair 
109 extra 

TTL 74* 
7400 
7401 
7402 
7403 
7401 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7414 
7416 
7417 
7420 
7421 
7422 
7423 
7425 
7426 
7427 
7428 
7430 
7432 
7433 
7137 
7438 
7440 
7441 
7442 
7443 
7444 
7445 
7446 
7447 
7448 
7450 
7451 

7453 
7454 
7480 
7470 
7472 
7473 

14 1 
10 
16 
20 
22 
44 u 
22 
22 
15 
25 
25 
40 
74 
35 
39 
15 
28 
24 
30 
34 
30 
3i 
41 

18 
28 
48 
30 
33 
17 
74 
74 

135 
122 

54 
118 
82 
89 
17 
17 
17 
17 
17 
32 
28 
32 

7474 
475 
476 

7480 
7481 
7482 
483 
484 

7485 
7486 

489 
490 

7491 
7492 
7403 

494 
495 

7496 
7407 

4100 
4104 
4105 

74107 
74100 
74110 
74111 
74110 
4116 

74120 
4121 
4122 

74123 
4125 
4126 
4128 
4132 
4141 
4142 
4143 
4144 
4145 
4147 

74148 
74150 
74151 
74153 
74154 

36 
30 
30 
60 

114 
82 
95 
85 

125 
36 

310 
43 
80 
53 
40 
85 
73 
82 

262 
136 

48 
41 
33 
44 

f 
198 
111 
114 

34 
Si 
73 

6768 

81 

75 
72 

315 
314 
314 

90 
275 
100 
128 

70 
82 

150 

74155 
74156 
74157 
74150 
74160 
74161 
74162 
74163 
74164 
74165 
74166 
74167 
74172 
74173 
74174 
74175 
74178 
74177 
74180 
74181 
74182 
74184 
74185 
74188 
74100 
74191 
74102 
74103 
74194 
74195 
74196 
74191 
74198 

70 
80 
95 

225 
118 
110 
146 
110 
121 
120 
141 
742 
590 
17s 
173 
90 

120 
118 
100 
299 
90 

184 
146 
150 
194 
103 
120 
120 
125 

95 
118 
118 
248 

CMOS* 
(RCA) 
4000AE 13 
1001AE 17 
4002AE 17 
4000AE 115 
4007AE 18 
1009AE 60 
4010AE 60 
1011AE 19 
1012AE 18 
4013AE 55 
4013AE 99 
1016AE 55 
4017AE 101 
1018AE 105 

4019AE 80 

4020AE 125 

4021AE 105 
4022AE 95 
4023AE 20 

4024AE 85 
4025AE 19 

/)26AE 185 
4027AE 60 
4028AE 95 
4029AE 109 
4030AE S8 
40334AE AE 145 

195 403 
4040AE 110 

4042AE 85 

4043A6 100 
401/AE 95 
4045AE 145 
4046AE 135 
4047AE 98 
4048AE 58 

4049AE 60 

4050AE 55 
4054AE 120 
4055AE 134 
40SOAE 135 
4060AE 115 
4067AE 380 
4068AE 22 

40098E 22 

407013E 60 
4071 A E 23 
4072AE 23 
4076AE 155 
4077AE 00 
4078AE 22 
4081A6 22 
4082AE 23 
4510AE 135 
1511AE 175 
4516AE 140 
4518AE 130 
4520AE 130 
4528AE 140 
4585AE 106 

LINEAR IC'S 
78L82AWC 49p 
709C 14 pin 300 
710 46p 
741C 8 pin 22p 
717C 720 
718C 34p 
753 1509 
8038CC 3435 
AY -1-0212 570p 
AY -1-5051 125p 
AV -5-1224 340p 
AY -5-1230 490p 
AY -1-67216 1850 
AY -3-8500 720p 
AV -5-3507 4149 
CA3011 12p 
CA3014 137p 
CA3018 72p 
CA3020 170p 
CA3023 170p 
CA3028A 1020 
CA3036 180p 
CA3043 190p 
CA3048 80p 
CA3048 220p 
CA3075 175p 
CA3080 80p 
CA3081 100p 
CA3089E 210p 

CA3090A0 1200 
CA3123E 200p 
CA3130 94p 
CA3140 95p 
LM300H 
LM301 A 
LM308 
LM318 
LM379 
LM380 
LM381 
LM382 
LM3900 
LM3909N 
M252AA 
M253 
MC724 
MC1304P 

1700 
38p 

140p 
195p 
395p 
lip 

170p 
125p 

65p 
70p 

950p 
997p 
175p 
260p 

MC1310P 18Sp 
MC1312PQ 196p 
MC1458P 90p 
MC1496 101p 
MC1710CG lip 
MFC8040 97p 
MK50253 350p 
MK50326 775p 
MM2112N 3500 
NE350 165 p 
NE618A 215p 
NE655 410 
NE6S6D8 sip 
NE060 325p 
NES61 39Sp 
NE662B 3i5p 
NE6OSA 175p 
NE540 178p 
NE507V 182p 
RAM2102-2 250p 
ROM2513 7900 
SG3402 258p 
SN72733 128p 
SN70003 249p 
SN70013 154p 
SN76023 ti0v 
SN70033 2311p 
SN76115 214 
SN76227 175p 
TAA021A 278p 
TAAO61 A 151p 
TAA700 353p 
TAA000 3000 
TAD100 1860 
TAD110 175p 
TBA120S 110p 

TBA540Q 220p 
TBA5500 353p 
TBA6110X1 221p 
TBA641011 225p 
TBA851 170p 
TBA800 iSp 
TBA810S 103p 
TBA820 800 
TBA9200 35110 
TDA2020 320p 
ZN414 110p 
Z N424 130p 

314 Practical Wireless, August 1977 



WATFORD ELECTRONICS 

(Continued from opposite side) 

DIODES 
AA119 15p 
AAZ15 15p 
AEY11 60p 
BA100 10p 
BA102 10p 
BY100 24p 
BY126 14p 
BY127 14p 
OA9 9p 
0A47 Op 
0A70 Op 
0A79 12p 
OA81 15p 
0A85 12p 
OAP) Sp 
°A91 Sp 
0A95 Op 
OA200 9p 
0A202 Op 
N914 4p 
N918 5p 
N4001/2 5p 
N4003' 6p 
N4PM/5 6p 
N4006/7' 7P 
N4148 4p 
S44 20p 

3A/100V 16p 
3A/400V 209 
3A/600V 27p 
3A/1000V 30p 
6A/800V 50p 

BRIDGE 
RECTIFIERS 
(plastic case) 
1A50V 209 
1A100V 22p 
1A200V 25p 
tA400V 28p 
1A600V 349 
2A50V 35p 
2A10OV 44p 
2A200V 48p 
2A400V 53p 
4A100V 72p 
4A/200V 75p 
4A400V 79p 
4A800V 120p 
6A100V 73p 
6A/200V 78p 
6A400V O5p 
6A/800V 88p 
BY164 SBp 

ZENERS 
Rng:3-3V-33V 
400mW 9p 
1-3W 17p 

VARICAPS 
MVAM2 135p 
MVAM1159Sp 
BB104 40p 
BB105B 40p 

Noise Diode 
Z5J 10Sp 

SCR's. 
Thyristors 

1A100V 
1 A200V 

1 A400V 
1 A800V 
3A50V 
3A100V 
3A200V 
3A400V 
3A600V 
5A400V 
7A400V 
8A400V 
BT106 
C1060 
TIC44 
TIC45 
2N4444 

36p 
42p 
47p 
52p 
70p 
34p 
43p 
60p 

110p 
120p 
120p 
125p 
1501) 
150p 

55p 
25p 
45p 

191p 

TRIACS 
3A400V 113p 
6A400V 140p 
8A400V 160p 
10A500V 195p 
15A400V 200p 
15A500V 2059 
30A400V 398p 
40430 !Op 
40669 104p 

DIAC 
ST2 25p 

ALUM. BOXES 
with lid' 
21x51x11" 64p 
4x4x11" 649 
4x21x11" 83p 
4x5}x1}" 70p 
4x21x2" 84p 
5x4x2" O6p 
8x4x2" 61p 
7x5x21" 114p 
8x8x3" 142p 
10x7x3" 160p 
10x4}x3" 142p 
12x5x3" 160p 
12x8x3" 205p 

CASES; 
NJHC1 65p 
NJSF2 275p 
75/1411D 380p 

SPEAKERS 
80 0.3W 
2"; 21" 6Sp 
2.5; 3' 58p 
400 2.5" 65p 
8452 2.5" 65p 
8,0 5W 
7"x4' 190p 
1652 5W 
7 x 4" 205p 

COPPER CLAD BOARDS 
Fibre single dble/ 
glass sided sided 
6"x6" 64p 78p 
6"x12" 11Sp 160p 

FERRIC CHLORIDE. 11b bag 
Anhydrous 65p + 30p p. & p. 

DALO ETCH RESIST 
PEN. + spare tip 75p 

VEROBOARD Pitch 
0.1 0.15 0.15 

(copper clad) (plain) 
2} x 31" 36p 29p 19p 
2 x 5" 43p 39p 24p 
3 x 3f" 43p 40p 
31 x 5" 40p 53p 34p 
2 x 17" 134p 107p 73p 
3 x 17" 173p 143p 9Sp 
4 x 17" 222p - 145p 
Pkt of 30 pins 28p 
Spot face cutter 89p 
Pin insertion tool 69p 

OPTO ELECTRONICS* 
LEDS + Clip 7 Segment D splays 
TIL209 Red 139 5-LT-01FUTABA 480p 
TIL211 Grn 23p TIL312 3" C.An 125p 
TIL220 Red 20p TIL313 3" C.Cth 125p 
.2" Red 17p TI L321 .5" C.An 140p 
Yellow, Green, TIL322 .5" C.Cth 140p 

Amber 21p DL704 3" C.Cth 99p 
OCP70 40p DL707 -3" C.Anod Sip 
ORP12 etp DL747 .8" An 180p 
2N5777 54p MAN3610 C. An 250p 

OPTO MAN3840 C. Cath 260p 
ISOLATORS MINITRON 7015F 240p 
TIL111/2 105p 
TIL114 110p DRIVERS 
TIL117 164p 75491/75492 90p 

VOLTAGE REGULATORS. 
723 DIL 45p Plastic Case 
723 TO5 53p 78L82AWC .1A 8V 51p 
TBA625B 95p MC7805 1A5V 135p 
T03 Can Type MC7812 lA 12V 135p 
IA 5V 170p MC78151A15V 135p 
1A 12V 180p FT8N24 1 A 24V 140p 
1 A 15V 1909 Variable Type 
1 A 18V 210p LM325N ±15V 240p 
LM309K 150p LM328N ±12V 240p 
LM323K 825p LM327N ±5 -12 260p 
MVR5 180p LM317K 20W 1 -SA 
MVR12 180p +1.2V to 37V 350p 
lA -5V 220p LM317H 5W 1.5A 
lA -(2V 220p +1.2V to 37V 320p 

It's here! . - - The "OLYMPIC" TELEVISION GAME` 

IC 
AY -3-8500 

£7.20* only 
(for limited period) 

This is an easy to build no compromise kit using the very latest 
Integrated Circuit only just available from the United States. Simply 
plug into the U.H.F. Aerial socket of any 'standard Television 
Receiver, sit back in your favourite armchair and spend countless 
hours with the family playing any of the six games available. 
The central Control Unit provides Game selection with switching 
for Bat size, Angle and Ball speed adjustment, The Bat position, 
Score reset and Serve controls being remotely connected allowing 
players to be many feet apart. The Unit is mains powered (no ex- 
pensive batteries to buy) and incorporates the unique "Ventril- 
oquist" audio system which produces realistic Game sounds from 
your Television speaker. Also included are instructions to build 
the "Sure Fire" rifle. A simple design which is made foolproof by 
the "On Target" detector incorporated in the electronics, Complete 
kit £2785 incl. VAT. (P & P insured add 85p). Sure Fire Rifle Kit 
£9.50 incl. VAT. (Components may be ordered individually). Send 
SAE for details. (Demonstration on at our shop), 

SWITCHES* 
TOGGLE: 2A, 250V 

SPST 28p 
DPDT 35p 

4 polechangeover58p 

SUB -MIN TOGGLE 
SP changeover 59p 
SPST on/off 54p 

DPDT 6 tag 7811 

DPDT Centre off 92p 
DPDT Biased 115p 

JACK PLUGS SOCKETS 

Screened Plastic 
chrome body 

2.5mm 12p 8p 
3.5mm 15p 10p 
MONO 23p 15p 
STEREO 319 111p 

Open 
metal 

8p 
OP 

13p 
15p 

Moulded 
with 

break 
contacts 

20p 24J 

INDEX TO ADVERTISERS 

Alben Engineering ... 255 

Ambit International ... ... ... 296 
Antex ... ... ... ... ... 271 

Astro Electronics ... ... ... ... 306 
Avon & Somerset Constabulary ... ... 31 I 

Electronic Design Assoc.... ... 
Electronics Brokers Ltd. ... ... 
Electrovalue ... ... ... 

Fidelity Fastenings ... ... 

G2DYM Aerials & Project ... 
Greenweld Electronics ... 

... 255 
250, 313 

... 254 

... 252 

... 310 

... 246 

Partridge Electronics Ltd. 
P. B. Electronics ... ... 
P. K. G. Electronics ... 
Precision Pettite ... ... 

Radio Book Services ... 
Radio Components Specialists 
Radio Exchange Ltd. ... 
Ramar Construction Services 

... 
... 
... 

... 

... 
... 
... 

299 

... 251 

... 311 

- ... 250 

... 310 

... 303 

Cov. Ill 
... 312 

G. T. Technical Information Service ... 311 R. S. C. (HI -F1) ... ... ... ... 247 

Umber B. Electronics ... ... 300 R. S. T. Valve Mail Order ... ... 307 

Barrie Electronics ............304 Radio & TV Components Ltd. ... ... 249 

Baron Electronics ... ... ... ... 313 
H. A. C. Short -Wave Supplies ... ... 316 

Saxon Entertainments 
B. B. Supplies ... .. ... ... 312 

H. M. Electronics ... ... 312 .........295 
Scientific Wire Co., The 312 

Bentley Acoustic Corp. ... 248 
Heathkit Ltd. ... ... ... 
Home Radio ... 

... 299 

... 304 

... 

Sentinel Supplies ... ... ... 254 
Bi -Pak ... ... ... ... 256, 257 Sintel ... ... ... ... ... 312 

Sonic Hi-Fi ... ... ... ... ... 272 
British National Radio & Electronics I. L. P. Electronics Ltd. ... ... ... 253 Sonic Sound 296 

School ... ... 248, 293 
Brewster S. & R. ... 246 

Intertext C. S. ... I."' "' 276 " "' 
Southern Valve Co. ... 

" ... 
... 316 

1. Bull (Electrical) Ltd. ... 275 
Sowter E. A. Ltd . ... ... ... ... 31 

.. 
Linear Products ... ... 304 Swanley Electronics .........309 
Lion House ... ... ... ... ... 308 

Cambridge Kits ... ... 311 

Carnanna C. ... ... 311 '" ' London Electronic College ... 
Lynx Electronics ... '' 

... 31 I 

... 309 

Tamba Electronics ... ... 
Technomatic Ltd. ... ... 
Teleradio Electronics 

... 

... 
... 254 
... 272 

312 
Colomor (P. C. Radio) ... ... ... 296 

... ... ... 

Copper Supplies ... ... ... ... 312 
T. K. Electronics ... ... ... ... 310 

Cox Radio (Sussex) Ltd. ... ... 310 Manor Supplies ... ... ... ... 254 Trampus Electronics ... ... ... 299 

C. R. Supply Co. ... ... 310 Maplin Electronic Supplies ... Coy. IV Tudor Rees (Vintage) Services ... ... 310 

Crescent Radio Ltd. ... ... 252 Marshall, A & Sons ... ... ... 300 Watford Electronics ... ... 314, 315 
Crofton Electronics ... ... ... 250 Minikits Electronics ... ... 312 West London Direct Supplies ... 316 

Multicore Solders (BIB HI-FI) ... ... 308 Wilmslow Audio ... ... ... ... 252 

D. E. W. Ltd. 311 Xeroza ... ... ... ... Coy. II 
Doram ... ... ... ... 246, 248 Newmart Electronics ... ... ... 308 

Dziuban M.... ... ... ... ... 276 Newnes-Butterworth ... ... ... 276 Z & I Aero Services ... ... 316 
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and Office He 

GROVE Z & 
LONDON 

WESTBOURNEWZ5SF GROVE 

W2 

Tel: 727 56411213 Please 

I AERO 
send all correspondence 

SERVICES 
and Mail -Orders to Head Office 

LTDI. 

Retail Shop 
85 TOTTENHAM COURT 

ON WI 
Tel: 580 8403 

Open all day Saturday 

AC/DC TAUT SUSPENSION MULTIMETERS (Made in USSR) 

TYPE U4312 U4313 U4315 

Sensitivity D.C. 667 o.p.v. 20,000 o.p.v. 20,000 o.p.v. 
Sensitivity A.C. 667 o.p.v. 2,000 o.p.v. 2,000 o.p.v. 
D.C. Current 300 µA -6A 00µm-1 5A 0m 
A.C. Current 1 5rpA-6A O 6mA-1 .5A 0.55mA-2-5.5A 

D.C. Volts 75mV-900V 75mV-600V 75mV-1000V 
A.C. Volts 300mV-900V 15V -600V 1V -1000V 

Resistance 0.02-3kí2 1K -1M 30052-500k51 

Capacity - 0.51.F O 5µF 

- Accuracy 1% D.C., 1.5% D.C., 2.5% D.C., 
1 .5% A.C. 2.5% A.C. 4% A.C. 

Price complete with pressed 
steel carrying case and test y 
leads. £1450 £1750 £1495 

TYPES U4313 á U4313 PROVIDED WITH ANTI -PARALLAX MIRROR SCALES 

TYPE 
Sensitivity: 

(1 i ( 

lil 111 
elh 

% 

Complete with steel 
lead, battery and instruction 

U4341 

18700 DIV D.C., 
3300/V A.C. 

Ranges: 
D.C. current: 0.08- 
0 6-5-e0-500mA 

A.C. current 0 3-3-30- 
300mA 

D.C. Voltage: 03-1 5 

-6-30-60-150-300- 
900V 

AW-1V50.3a00-751.5-7.5- 
Resistance: 2 -20 - 

200kt1-2M0 
Transistor collector 

cut-oft current 5OUA 
Transistor D.C. cur - 

rent gain In two 
ranges :050 

Accuracy: % D.C. 
40°/, A.C. 
5% D.C. 
current gain 

Power supplies: 4.5V 
battery 
(Eveready 1289) 

carrying case, test 
manual £1450 

TYPE U4324 

Sensitivity: 20,000í2/V D.C. 
4,0002/V A.C. 

D.C. Current: 0.06-0'6-60-600mA-3A 
A.C. Current 0.3-3-30-300mA-3A 
D.C. Voltage: 0.6-1 -2-3-12-30-60-120-600-1200V 
A.C. Voltage: 3-6-15-60-150-300-600-900V 
Resistance: 5005)-5-50-500kí2 
Accuracy: D.C. 2.5%; A.C. 4% (of F.S.D.) 

PRICE complete with test leads and fibreboard storage case £14.50 

NO OVERLOAD PROTECTION IS 
INCORPORATED IN THESE INSTRU- 

MENTS 

THE ABOVE PRICES ARE EXCLUSIVE OF VAT (at present 8%) HANDLING AND POSTAGE CHARGES £1 -25 PER INSTRUMENT 

OUR NEW 1976/1977 CATALOGUE IS NOW READY AND WILL BE SENT ON RECEIPT OF REMITTANCE FOR £030 

£18-95 
+ V.A.T. LI -52 

Solve your communica- 
tion problems with this 

4 -Station Transistor Intercom system (1 master and 
3 Subs), in robust plastic cabinets for desk or wall 
mounting. Call/talk/listen from Muter to Subs and 
Subs to Master. Ideally suitable for Business, Sur- 
gery, Schools, Hospitals and Office. Operates 
on one 9V battery. On/off switch. Volume control 
Complete with 3 connecting wires each 66ft. and 
other acceseorlee. P. at P. 90p. 

MAINS INTERCOM NEW MODEL 
No batteries-no wires. Just plug in the mains 
for instant two-way, loud and clear communication. 
On off switch and volume control. Price £3574 
per pair P. .t P. 9pp. 

NEW t AMERICAN TYPE CRADLE 

TELEPHONE AMPLIFIER 

N 

£14-95 
VAT £1.20 

Latest trans,atorised Telephone Amplifier with 
detached plug-in speaker. Placing the receiver on 
to the cradle activates a switch for immediate 
two-way conversation without holding the handset. 
Many people can listen at a time. Increase efficiency 
in office, shop, workshop. Perfect for "conference" 
calla: leaves the user's hands free to make notes, 
consult files. No long waiting, eves time with 
long-distance calls. On/Off switch, volume. Direct 
tape recording model at 21.095 + VAT £1.38 
P. & P. 75p, 10 -day price refund guarantee. 

WEST LONDON DIRECT SUPPLIES (PW7) 
189 KENSINGTON HIGH STREET. LONDON. W8 

SOUTHERN VALVE COMPANY 
Upper Floor, 8 Potters Road, 

New Barnet, Herts. Tel: 01440 8041 

"QUALITY" Branded Valves -80 day guarantee. 
ALL NEW & BXD VALVES (Icl.tax)-many makes. 

Large valves 2p extra. 
AZ31 80p PCC85 44p FY801 60p 
DY86/7 39p PCC88 82p UBF89 47p 
DY802 60p PCC89 609 t7CC85 48p 

ER91 18p FCC189 63p UCH42 
ECx81 38p PCF80 41p UCH81 
ECC82 38p PC F82 46p UCL82 
ECC83 889 FCF86 68p UCL83 
ECC86 40p PCF200 96p UF41 
ECC88 4811 PCF801 60p UF89 
ECH42 80p PCF802 67P UL41 
ECH81 44p PCF805 2146 UL84 
ECH83 829 PCF806 75p UY85 
ECH84 68 PCF808 21 45 fi25 
ECL80 62p PCH2O0 86p 
ECL82 489 PCL82 40p 
ECL83 76P PCL83 SOP 
ECLSB 80p PCL84 489 
EF80 38p 
EF85 389 
EF86 62P 
EFS9 399 
EF183 38p 
EF184 38p 
EH90 68p 
EL34 £1.00 
EL41 72p 
EL84 39p 
EL509 12.75 
EM84 60p 
EYSI 47P 
EY88/7 389 
EY500A21 80 
EZ40/1 63p 
EZ80 38p 
EZ81 36D 
0Y501 £110 
0Z30 75p PY33 629 
PC86 839 PYe1/3 40p 
PC88 83p PY88 503 
PC97 70D PY500 £140 
PC900 49p pY500A 21.20 
PCC84 359 PY800 SOP 

PCL85 l B2p PCL806 
PCL86 80p 
PCL200 21-40 
PD500 03-35 
PFL200 739 
PL36 7Up 
PL81 60p 
PL81A 54p 
PL82 38p 
PL83 48p 
PL84 48p 
PL5001 
PL504 90p f 
PL508 £1.10 
PI.509 2210 
PL519 £2-80 
PL802 £8-10 

809 
42p 
42p 
68p 
72p 
42p 
75p 
45p 
40p 
72p 

U26 80p 
U191 80p 
6/30L2 76 
6BW7 88p 
6F23 80p 
61,28 76p 
6V6 80p 
6L0 (near 99P 
equiv KT66) 
2oL1 70p 
2oP4 709 
30C1 41p 
30C15 70p 
30CI7 76p 
80C18 £146 
30E5 60p 
3oFL1¿ 
30FL '2 f 
30L1 36P 
3oL15 86p 
30L17 70p 
301'12 86p 
3oP19 95D 
30PL1 £140 
SOPL13 £1.00 
30PL14 11-10 
30PL15 86p 
30P4MR Kip 

We offer return of post service. Post free over 
£1500. Postage: 1st valve 129, extra valves Sp. 
Max. 75p. Minimum order 65p. Most types avail- 
able, send sae for lists. Discount Prices. All 
prices subject to alteration without notice due 
to market fluctuations etc. Telephone enquiries 
welcomed, sae with enquiries PLEASE! C.W.O. 
ONLY. No C.O.D. Export enquiries welcomed. 
VAT invoices on request. Mall order only. 

H.A.C. SHORT-WAVE 
KITS 

WORLD-WIDE RECEPTION 

Famous for ON er 31 years for Short -Wace Equip- 
ment of quality. ' H.A.C." were the Original 
suppliers of Short -Wave Receiver Kits for the 
amateur constructor. Special offer AR8 valves - 
700 each. 

1977 "DX" RECEIVER - 

Complelr kit --Price 17.20 (incl. p. & p. S V.A.T.I. 
Customer writes: "1 think the performance is 
astonishing for euch an inexpensive and foolproof 
kit. I would wholeheartedly recommend this kit 
to anyone, however inexperienced, as an antidote 
to TV-itis, and as an entry into a fascinating 
hobby". 
This kit in ready to assemble and contains all 
genuine short-wave components. drilled shawls, 
valve, accessories and full instructions. Full range 
of other S.W. kits, including the famous model 
"K plus" (illustrate,) above). All orders despatched 
within 7 days. Send now for free descriptive 
catalogue of kits and oomponents. 
Send stamped envelope for details. 

"H.A.C." SHORT-WAVE PRODUCTS 
P.O. Box No. 16, 10 Windmill Lane 
Lewes Road, East Grinstead, Sussex 

RHI9 3SN 

Published on approximately the 7th of each month by IFC Magazines Limited, Fleetway Houae. Farringdoo Street, London ECU 4AD. Printed in England by Index Printers. 
Dunstable, Beds. Sole Agents for Australia and New Zealand-0nrdon and Gotch (Asia) Ltd.; South Africa-Central News Agency LW. PaaonsoAL Minaret's la sold 'object 
to the ¡allowing condition», namely that it shall not, without the written consent of the Publishers first having been given, be lent, resold, hired out or otherwise disposed rat by way of Trade at 
more than the recommended selling price shown on the cover, excluding Eire where the selling price is subject to V.A.T., and that It shall not be lent, resold, hired out or otherwise deposed 
Min a mutilated condition or in any anauthorlsed cover by way of Trade or affixed to or as part of any publintion or advertising, literary or pictorial matter whatsoever. 



NEW EDU-KIT MAJOR 

é 
Total Building Costs £9.00 

P P + Ins. £1.10 

Completely Solderless Electronic 
Construction Kit. Build these projects without 
soldering iron or solder 

* 4 Transistor Earpiece le Radio * Signal Tracer * Signal Injector * Transistor Tester 
NPN-PNP * 4 Transistor Push Pull 
Amplifier * 5 Transistor Push Pull 
Amplifier 

` 

* 7 Transistor Loud- 
speaker Radio 
MW/LW 

* 5 Transistor Short 
Wave Radio 

* Electronic Metronome 
* Electronic Noise 

Generator 

* Batteryless Crystal 
Radio * One Transistor Radio * 2 Transistor Regenera- 
tive Radio * 3 Transistor Regenera- 
tive Radio * Audible Continuity 
Tester * Sensitive Pre -Amplifier 

Components include: 24 Resistors * 21 Capacitors * 10 Transistors 
* 5" x 3" Loudspeaker * Earpiece * Mica Baseboard * 3 12 -way connectors 
* 2 Volume controls * 2 Slider Switches * 1 Tuning Condenser * 3 Knobs 
* Ready Wound MW/LW/SW Coils * Ferrite Rod * 6} yards of wire 
* 1 Yard of sleeving, etc. Complete kit of parts including construction plans. 

VHF AIR 
CONVERTER KIT 
Build this Converter Kit and 
receive the Aircraft Band by 
placing it by the side of a 
radio tuned to Medium Wave 
or the Long Wave Band and 
operating as shown in the 
instructions supplied free with 
all pàrts. Uses a retractable 
chrome plated telescopic 
aerial, Gain Control, V.H.F. 
Tuning Capacitor, Transistor, 
etc. 
All Parts including Case and 

£3.95 Plane. 
P & P and Ins. 60p 

POCKET 
FIVE 
NOW WITH 3" 
LOUDSPEAKER 
3 Tuneable wavebands. 
M.W., L.W., and Trawler 
Band, 7 stages, 3 transistors and Total Build - 
2 diodes, supersensitive ferrite rod ing Costs 
aerial, attractive black and gold case. £360 Size 54" x 14" x 34" approx. 
All Parts including Case and Plans. P&P +Ins.80p. 

. 

NEW ROAMER TEN 

MODEL R.K.3. 

MULTIBAND V.H.F. AND A.M. RECEIVER 

13 TRANSISTORS AND FIVE DIODES 

QUALITY 5" x 3" LOUDSPEAKER 

WITH Multiband V.H.F. section covering 
Mobiles, Aircraft, T.V. Sound, Public Service 
Band, Local V.H.F. Stations, etc. and Multi- 
hand A.M. section with Airspaced Slow 
Motion Drive Tuning Capacitor for easier 
and accurate tuning, covering M.W.1, M.W.2, 
L.W.,Three Short Wave Bands, S.W.1, S.W.2, 
S. W.3, & Trawler Band. Built in Ferrite Rod 
Aerial for Medium Wave, Long Wave and 
Trawler Band, etc., Chrome Plated 7 section Telescopic 
Aerial, angled and rotatable for peak Short Wave and 
V.H.F. reception. Push Pull output using 600mw 
Transistors. Gain, Wave -Change and Tone Controls. 
Plus two Slider Switches. Negative Feedback circuit 
and SPECIAL POWER BOOSTER SOCKET AND 
RESISTOR, to virtually double gain if required. 
Powered by P.P.9 9 volt battery. 
Complete kit of parts including carrying strap. 
Building Instructions 

s 

and Operating Manuals. 

£13. 99 Including Post and Packing 
Case Enclosure Kit (if required) £1.90 inc. P & P. 

ELECTRONIC CONSTRUCTION KITS 
Self Contained Multi -Band 
V.H.F. Receiver Kit. 8 Tran- 
sistors and 3 Diodes: Push/Pull 

output. 3" Loudspeaker, Gain Control. Superb 
9 section swivel ratchet and retractable chrome 
plated telescopic aerial, V.H.F. Tuning Capacitor. 
Resistors, Capacitors, Transistors, etc. Will receive 
T.V. Sound, Public Service Band, Aircraft, V.H.F. 
Local Stations, etc. Operates from a 9 Volt PP7 
Battery (not supplied with kit). 
Complete kit of parte including construction plan. 

£7 - 95 P & P and Ins. 90p. 

EC K2 

EC K4 7 Transistors, 6 tuneable wavebands, MW. 
LW, Trawler Band, 3 Short Wave Bande. 
Receiver Kit. With 5" x 3" Loudspeaker. 

Push/Pull output stage, Gain Control, and Rotary 
Switch. 7 Transistors and 4 Diodes. 6 section 
chrome -plated telescopic aerial. 8" Sensitive Ready 
Wound Ferrite Rod Aerial. Tuning Capacitor. Resistors, 
Capacitors, etc. Operates from a 9 Volt PP7 Battery 
(not supplied with kit). Complete kit of parts including 
construction plans. £7.25 P & P and Ins. 90p. 

EDU-KIT JUNIOR 
Completely Soiderlese Electronic Construction Kit. Bulld these 
projects without Soldering Iron or Solder. 

* Crystal Radio Medium 
Wave Coverage - No 
Battery necessary. * One Transistor Radio. * 2 Transistor Regenerative 
Radio * 3 Transistor Earpiece 
Radio Medium Wave 
Coverage. * 4 Transistor Medium Wave 
Loudspeaker Radio. 

* Electronic Noise Generator 

* Electronic Metronome. 
* 4 Transistor Push/Pull 

Amplifier. 

All parts including Loud- 
speaker, Earpiece, MW Ferrite 
Rod Aerial, Capacitors, Re- 
sistors, Transistors, etc. 
Complete kit of parts includ- 
ing construction plans. 

£6 55 P & P + Ins. 80p. 

t 

NEW 
Everyday 
Series 
Build this 
exciting new 
series of designs. 

E.V.5. 5 Transistors and 2 diodes. 
MW/LW. Powered by 44 volt Battery. Ferrite 
rod aerial, tuning condenser, volume control, and now 
with 3" loudspeaker. Attractive case with red speaker 
grille. Size 9" x 54 x 21" approx. All parts including 
Case and Plans. 

Total Building costs £4 30 P & P + Ins. 80p. 

E.V. 6. Case and looks as above. 6 Transistors and 3 
diodes. Powered by 9 volt battery. Ferrite rod aerial. 
3" loudspeaker, etc., MW/LW coverage. Push Pull 
output. 
All parts including Case and Plans. 

Total Building costs £4 95 P & P + Ins. 90p. 

E.V. 7. Case and looks as above, 7 Transistors and 
3 diodes. Six wavebands, MW/LW, Trawler Band, 
SWI, SW'2, SW3, powered by 9 volt battery. Push 
Pull output. Telescopic aerial for short waves. 3" 
Loudspeaker. 
All parts Including Case andme Plans. 

Total Building costs £6 95 P & P + Ins. 90p. 

To RADIO EXCHANGE LTD 
6IA HIGH STREET, BEDFORD MK40 ISA 
Tel: 0234 52367 

»mx 
ALL PRICES INCLUDE VAT Reg. No. 788372 
* Callers side entrance "Lavelle" Shop. 
* Open 10.1, 2.30-4.30. Mon -Fri. 9-12 Sat. 

I enclose £ 

for 

Name 

Address 

P W /877.1 



ELECTRONIC GROAN 
The only organ you can build in stages 
and tailor to your requirements as you go 
along-and at each stage you'll have a fully 
working instrument! We haven t got the 
gimmicks (yet-they're coming soon), but we 
have got the most beautiful sounds-you 
won't find them on any organ less than twice 
our price. So get our MES50 series leaflets 
now! 65p buys the three available so fa-. 

EIYM81i aia 
r ;,ii,".,,_ . _ ..1 

TOOLS 

We stock an excellent range of 
tools especially for the elec- 
tronics enthusiast. From miniature 
wiring tools to multimeters in- 
cluding soldering irons and 
desoldering tools, screwdrivers, 
cutters, pliers, strippers, 
miniature electric drills for 
p.c.b.'s, transistor tester etc. 
Full details on catalogue pages 
187 to 176. 

¿ r., - a 
, .: 

Our bi -monthly newsletter keeps you up to date with latest 
guaranteed prices - our latest special offers (they save you 
poundal- details of new projects and new lines. Send 30p 
for the next six issues (5p discount voucher with each copy) 

MAPLIN ELECTRONIC SUPPLIES 
P.O. BOX 3 RAYLEIGH ESSEX SS6 8LR 

Telephone: Southend (0702) 715155 
Shop: 284, London Road, Westcljff-on-Sea, Essex 

(Closed on M ndayl Telephone. Southend (0702147375 

GRAPHIC EUUALISER 

Tors high quality Graphic Equaliser will enhance even the most 
sophisticated system at a fraction of the cost of a ready-made 
qualiser of equal quality. You can get all the parts from us 

(except woodwork) including drilled and printed metalwork. 
Construction details in our leaflet ISO. 

PENAL UNIT 

'i pletely self-contained peda' 
t 13 -note, 2 -octave range, 

a ar.ian stops. It can be added 'ii 
+oy organ! A really unusual 
,s the bass guitar stop who . 
four envelope shapers to gii,' - 

real bass guitar sound. A n ust to 
the solo guitarist. Full construction 
details re our catalogue-post the 
coupon below now! 

TV GAME 

Play fascinating games NOW 
on your own t.v. in your own 
living room. The kids will think 
it's magic when the scores pop 
up on the screen. Lay your bets- 
-anyone could win-with Maplin's 
prices everyone can win. 
Complete kit to play four games 
only £24'50. Add 35p for copy of 
construction details. See our 
June newsletter for details of 
rifle kit. - 

IT'S A FANTASTIC BESTSELLER! 
216 big (11" x 8") pages! Over a thousand illustrations! 
Over 30 pages of complete projects to build! 
Thousands and thousands of useful components described 
and illustrated! No wonder it's a bestseller! 
DON'T MISS OUT! SEND 60p NOW! r 

L 

POST THIS COUPON NOW FOR YOUR COPY OF CUR CATALOGUE 
PRICE 60p 

Please rusti me a copy of your 21E, page catalogue by return of post. 
I enclose 30p, but understand that if I am not completely satisfied I may 
return the catalogue to you within 14 days and have my 50p refunded 
immediately. 

NAME 

ADDRESS 

PW8 


