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

t/p 
14p 
Up 
14p 
14p 
14p 
40P 
40p 
20p 
20p 
15p 
20p 
20p 

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

30p 
60p 
30p 
30p 
15p 
20p 
25p 
25p 
25p 
25p 
40p 
15p 

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

25p 
25p 
25p 
15p 
65p 
65p 
80p 
85p 
75p 
709 
15p 
15p 
15p 

7454 
7460 
7470 
7472 
7473 
7474 
7475 
7476 
7483 
7485 
7486 
7489 

15p 
15p 
30p 
25p 
30p 
30p 
30p 
30p 
85p 

100p 
30p 

250p 

7490 
7491 
7492 
7493 
7495 
7496 
74100 
74104 
74105 
74107 
74109 
74118 
74120 

35p 
75p 
45p 
40p 
60p 
70p 
95p 
IOp 
40p 
30p 
50p 
90p 
90p 

74121 
74122 
74123 
74125 
74126 
74130 
74131 
74132 
74135 
74136 
74137 
74138 

25p 
40p 
60p 
50p 
50p 

130p 
100p 

65p 
100p 

80p 
100p 
125p 

74139 
74141 
74142 
74143 
74144 
74145 
74147 
74148 
74150 
74151 
74153 
74154 
74155 

100p 
60p 

270p 
270p 
270p 

75p 
230p 
160p 
120p 

65p 
65p 

120p 
70p 

74156 
74157 
74160 
74161 
74162 
74163 
74164 
74165 
74166 
74167 
74170 
74173 

70p 
70p 
90p 
90p 
90p 
90p 

125p 
125p 
125p 
325p 
200p 
150p 

74174 100p 
74175 75p 
74176 100p 
74177 í00p 
74178 140p 
74179 í40p 
74180 100p 
74181 2009 
74182 7Sp 
74184 150p 
74185 150p 
74188 350p 

74189 350p 
74190 140p 
74191 140p 
74192 1289 
74193 120p 
74194 100p 
74195 100P 
74196 100p 
74197 100p 
74198 1859 
74199 185p 

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

AA113 10p 
AA144 10p 
AAZ17 30p 
AC121 30p 
AC126 19p 
AC127 19p 
AC127/01 25p 
AC128 18p 
AC151 25p 
AC153K 40p 
AC176 20p 
ACY97 35p 
ACY21 30p 
AD149 60p 
AD161 40p 
AD162 40p 
AD161/2MP 

90p 
AF114 22p 
AF713- -22p 
AF116 22p 
AF117 - 22p 
AF118 50p 
AF125 250 
AF139 35p 
AF239 45p 
ASY26 40p 
BA114 9p 
BA121 9p 

BA138 16p 
BA148 16p 
BA154 12p 
BA157 15p 
BA173 15p 
BA216 16p 
BA316 16p 
BAX13 Sp 
BAX16 Sp 
BB105A 35p 
BB110 45p 
BC107 tOp 
BC108 10p 
BC108C 15p 
BC109 tOp 
BC109C 14p 
BC113 12p 
BC117 19p 
BC125 20p 
BC126 15p 
BC146 12p 
BC147 10p 
BC148 10p 
BC148C 14p 
BC149 10p 
BC157 10p 
BC158 10p 
BC159 10p 
BC167A 12p 

BC168B 11p 
BC168C 15p 
BC169C 15p 
BC171 129 
BC172C 12p 
BC178A 18p 
BC182 top 
BC182L 12p 
BC183 10p 
BC183L 12p 
BC184 10p 
BC184L 12p 
BC186 24p 
BC205 14p 
BC212 11p 
BC212L 12p 
BC213L 12p 
BC214 13p 
BC214L 14p 
BC258 13p 
BC294 35p 
BC303 55p 
BC317 15p 
BC323 60p 
BC328 13p 
BC338 12p 
BC547 12p 
BC547B 13p 
BC548 12p 

BC548C 14p 
BC549B 13p 
BC548C 14p 
BC557 13p 
BCY34 80p 
BCY70 15p 
BCY71 20p 
BCY72 15p 
BD121 85p 
BD123 100p 
BD124 85p 
B0131 36p 
BD132 39p 
BD133 45p 
BD135 40p 
BD136 40p 
BD137 40p 
BD139 38p 
BD140 40p 
BD181 80p 
BD182 80p 
130207 70p 
B0233 50p 
BD263 65p 
BDY10 100p 
BDY62/01 90p 
BF120 50p 
BF121 45p 

BF123 45p 
BF125 45p 
8E127 SOp 
13E166 30p 
BF167 25p 
BFI 73 25p 
8E179 35p 
BF179C 40p 
BF180 30p 
BF181 35p 
BF182 30p 
BF183 30p 
BF186 25p 
BF194 10p 
8E195 10p 
13E196 10p 
8E197 90p 
BF198 25p 
13E199 25p 
BF200 30p 
8E224 209 
BF225 20p 
BF241 16p 
BF244B 35p 
13E257 26p 
13E258 26p 
8E259 30p 
BF274 15p 
BF324 30p 

BZYSO 
400M.W. 
Zeners 
OV7 10p 
2V4 10p 
2V7 10p 
3V0 10p 
3V3 10p 
3V6 10p 
3V9 10p 
4V7 10p 
5V1 10p 
5V6 10p 
6V2 10p 
6V8 10p 
7V5 10p 
8V2 10p 
9V1 10p 
10V 10p 
11V 10p 

CA3090AQ 400p ELECTROLYTIC 
CAPACITORS 

f1F/V 
'47/25 5p 
1/16 Sp 
1/25 Sp 
1/50 5p 
2'2/25 Sp 
2'2/35 5p 
33/25 59 
47/10 Sp 
47/16 Sp 
47/25 Sp 
47/50 Sp 
68/25 Sp 
10/10 5p 
10/16 5p 
10/25 Sp 
10/35 Sp 
10/50 Sp 
22/6V3 5p 
22/10 5p 
22/16 5p 
22/25 5p 
22/35 Sp 
22150 6p 
33/6V3 Op 
33/16 6p 
33/25 Sp 
33/40 Op 
33/50 7p 
47/10 Sp 
47/16 Op 
47/25 Sp 
47/35 Sp 
47/50 7p 
100/10 6p 
100/16 6p 
100/25 6p 
100/50 8p 
100/63 10p 
125/15 6p 
220/16 10p 
220/25 1260 

220/50 20P 
330/25 15p 

330/35 16p 
330/50 18p 
470/10 12p 
470/25 16p 
470/35 18p 
470/50 22p 
680/25 25p 
1008/16 259 
1000/35 309 
1000/63 50p 
2200/10 28p 
2000/35 50p 
2200/16 35p 
2200/63 75p 
2200/100 

120P 
3300/16 40p 
3300/25 42p 
3300/63 80p 
4700/25 459 
4700/40 50p 
4700/631209 

SPECIAL 
OFFERS 

BC147 
BC148 
BC149 100 
BC157 ASSOR- 
BC158 TED 
BC159 FOR 
BF194 £7.50p 
13E195 
8E196 
8E197 

TAA300 150p 
TAA350 - 190p 
TAA550 50p 
TAA570 220p 
TAA661B 140p 
TAA700 390p 
TAD100 250p 
TAD110 200p 
TBA120S 125p 
TBA720T 125p 
TBA540 300p 
TBA540Q 400p 
TBA5500 400p 
TBA560 400p 
TBA641Al2 250p 
TBA720 230p 
TBA800 100p 
TBA820 100p 
TBA990 250p 
TCA270Q 250p 
TCA2705 250p 

1N4148 
100 for 1509 

741 Op AMPS 
100 for £20 BZY88 

12V 10p 
13V 10p 
15V 10p 
18V 10p 
20V 10p 
22V tOp 
27V 10p 
30V 10p 
33V 10p 
100 Mixed 
Zeners850p 
BZY88 
Zeners850p 

555 TIMERS 
100 for £30 

LM301A 65p 
LM3O7N 65p 
LM308T05 130p 
LM3088 DIL 130p 
LM309K 180p 
LM317K 325p 
LM348N 200p 
LM380N 110p 
LM555 35p 
LM710 T05 60p 
LM710 P 65p 
LM723 T05 609 
LM723 14 DIL 75p 
LM741 25p 
LM748 45p 
LM1303N 155p 
LM3900 90p 

POLY'TER 
CAP'ITORS 

Muliard or Erie 
II/F 
"001 Sp 
.0022 5p 
"0033 5p 
.0047 Sp 
"0088 Sp 

022 Sp 
033 5p 033 

5p 
.1 

22 7p 
SN76013N 

33 9p 
SN76023N 

47 
12p 

1.00 20P 
2.2 25p 
4.7 35p 
6.8 40p 

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

0.00 Each 

ASSORTED 
POLYESTER 
CAPACITORS 
100 for £3.00 

BYX94 DIODES 
1250 PIV 1 Amp. 
100 for £600 SN76013N0 125p 

180p 
SN76023ND 125p 

180p 
SN76227N 160p 
SN76228N 180p 
SN76666N 100p 
ZN414 120p 

MULLARD 
4500/64V C.432 
Screw Terminal 

75p 
NE555 35p 
NE556 100p 
NE5626 400p 

13E336 
8E337 
8E363 
13E594 
BFW58 
BFX29 
BFX81 
BFX84 
BFX85 
BFX87 
BFX88 
BFY50 
BFY51 
BFY52 
BFY90 
BR101 
BRY39 
BRY56 
BSX20 
BSY40 
BSY95 
BT100A 
BUM 
BU133 
BU208 
BY100 
BY126 
BY127 
BY133 

35p 
35p 
60p 
30p 
20p 
30p 

130p 
25p 
30p 
25p 
25p 
20p 
20p 
20p 

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

150p 
75p 

220p 
209 
15p 
i5p 
22p 

BY164 
BYX94 
C1120 
C1164 
E100 
E300 
E430 
MJE340 
MPSA06 
OA10 
0A47 
OA90 
OA91 
0A202 
0C23 
0C25 
OC28 
0C35 
0C42 
0C43 
0C45 
0071 
0072 
0075 
OC81 
OC81 D 
0083 
OC84 

S0p 
Bp 

30p 
20p 
42p 
47p 

125p 
45p 
25p 
40p 
i5p 

6p 
6p 
Op 

200p 
100p 

75p 
75p 
35p 
35p 
35p 
25p 
30p 
30p 
30p 
25p 
50p 
50p 

0C140 
0C171 
0C200 
ORP12 
R1039 
TIP29 
TIP29A 
TIP29C 
TIP30 
TIP30A 
TIP306 
TIP30C 
TIP31 
TIP31A 
TIP31B 
TIP31C 
TIP32 
TIP32A 
TIP32B 
TIP32C 
T1P33 
TIP33A 
TIP338 
TIP33C 
TIP34 
TIP34A 
TIP34B 
TIP35 

1509 
40p 
SOp 
70p 

150p 
45p 
47p 
75p 
55p 
58p 
65p 
80p 
55p 
58p 
65p 
70p 
60p 
BSp 
85p 
90p 

100p 
105p 
195p 
130p 
115p 
118p 
145p 
225p 

TIP35A 
TIP35C 
TIP36A 
TIP4IA 
TIP41B 
TIP41C 
TIP42A 
TIP42B 
TIP2955 
TIP3055 
TIS90 
TIS91 

N914 
N3754 
N4001 
N4002 
N4003 
N4004 
144005 
N4006 
N4007 
N4148 
S44 

2N456A 
2N697 
2N929 
2N930 
2N1302 

230p 
280p 
350p 
70p 
75p 
80p 
80p 
85p 

.70p 
55p 
25p 
25p 

Sp 
10p 

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

90p 
15p 
20p 
20p 
25p 

RESISTORS MULLARD POT CORES 
CARBON LA3 100 -500 KHz 75p 
FILM 5% LA4 10 -20 KHz 100p 
25 W LA5 30- 100KHz 100p 
2 .2 13 -47M 2p LA7 < 10KHz 100p 
-5 W 
2.2(2-4.7M 2.5p 
1W 
2ßS310 MEG 3.5p 

LA13 FOR W.W. OSCILLOSCOPE 200p 

SPECIAL SCOOP OFFERS 
POTENTIO- 
METERS LEDS 125 

1K Lin 30p OR ß RED ONLY 
5K LIn 30p 100 for £9.00 
10K Lin 30p 

Lin 309 1000 for £60.00 2 
501( Lin - 30p SPECIAL QUOTATION FOR 
100K Lin 30p LARGER QUANTITIES 
250K Lin 30p 
500K LIn 30p 

Meg Lin 30p 
Meg Lin 309 

WESTINGHOUSE THYRISTORS 2 
51( Log 309 300 Volts 16 Amp 250p 
10K Log 30p 
25K Log 30p 
50K Log 30 
100K Log 309 CMOS 
250K Log 31/p 
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 40p 

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 

4000 20p 
4001 20p 
4002 20p 
4006 120p 
4007 20p 
4009 70p 
4011 20p 
4012 20p 
4013 55p 
4015 90p 
4016 SSp 
4017 110p 
4018 250p 
4020 140p 
4022 160p 

4023 20p 
4024 100p 
4025 20p 
4026 200p 
4027 85p 
4028 155p 
4029 130p 
4030 60p 
4032 150p 
4043 220p 
4046 í50p 
4047 115p 
4049 70p 
4050 50p 
4054 130p 

21141305 30p 
2N1306 38p 
2N1308 60p 
2N1711 22p 
2N2219A 25p 
2N2483 30p 
2N2906 i8p 
2N2907 20p 
2143053 20p 
2143054 SOp 
2N3055 60p 
2N3439 SOp 
2N3702 11p 
2N3703 12p 
2N3704 11p 
2N3705 12p 
2N3706 11 
2N3711 12p 
2N3715 300p 
2N3772 175p 
2N3819 25p 
2N3866 95p 
2N3904 15p 
2N4062 149 
2N4126 20p 
2N5061 35p 
2N5163 35p 
2N6027 50p 
2S D234 50p 

SKELETON 
PRE-SET 
POTEN- 
TIOMETERS 
0-1W 50N -5M mini 
vert 6 horiz 7p 
25W 100N-3-3M 
horiz. 7p 
25W 200N -4-7M 
vert. Op 

TANTALUM 
BEAD 
CAPACITORS 
35V: 0-111F, 0.22, 
0 "33, 047, 0.68, 
1- 0, 2.2, 3.3, 4.7, 
6-8,25V 1 -5,10,16V 
4.7, 10, 22, 10V 
4"7, 15, 25, 33 
Price 14p each 

LEDS 
RED "125 1Sp 
GREEN .125 25p 
YELLOW '125 25p 
RED .2 15p 
GREEN 2 259 
YELLOW .2 2Sp 
D L747 

4055 1409 Display 200p 
4056 145p 
4060 130p DIL 
4066 55p SOCKETS 
4069 30p 8 Pin 13p 
4071 30p 14 Pin 14p 
4072 30p 16 Pin 15p 
4081 20p 
4082 30p BZX61 
4510 145p Zeners 
4511 200p 1.3W 
4516 140p 6V8 15p 
4518 '110p 9V1 15p 
4528 130p 11V 159 

13V 15p 
15V 15p 
22V 15P 
30V 15p 
39V 15p 

1409 43V 15p 
47V 15p 

140p 51V 1SP 
140p 56V 15p 

i 40P 
68V 15p 
72V ISp 

150p 160V 159 

BRIDGE RECTIFIERS 

IA 50V 25p V /REG. 
1A. 100V 309 7805 1A 200V 30p 

7812 IA 400V 359 
1A600V 40p 7815 
2A 50V SSp 

7818 2A 100V 50p 
2A 200V 55p 7824 

PLEASE NOTE ALL PRICES INCLUDE POSTAGE 

AND V.A.T. AT 8 OR I2f % AS APPROPRIATE 

LARGE STOCKS OF NEONS, NUMICATOR TUBES, SINGLE AND MULTIPHASE HIGH CURRENT RECTIFIER STACKS, CAPACITORS OF ALL 
TYPES INCI:,UDING PHOTO -FLASH AND MOTOR START, TV TUNERS ALSO SOME HIGHLY 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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NOVEMBER 1977 VOLUME 53 NUMBER 7 

Published by IPC Magazines Ltd., Fleetway House, Farringdon S1 

ISSUE 848 

reet, London, EC4A 4AD 
Telephone: 91- 634 4444 

News and Views 
484 EDITORIAL- Perseverance 
485 NEWS ... NEWS ... NEWS .. 
494 PRACTICAL WIRELESS -Pre -view of our next issue 
511 READERS PCB SERVICE- Prices and details of the PCBs available 
514 PRODUCTION LINES -Information on the latest products Bill Tull 
518 KINDLY NOTE -Further information on the Inductor for the Atomic Time Receiver, August 1977 
519 ON THE AIR -Amateur Bands Eric Dowdeswell G4AR 

SW Broadcast Bands Charles Molloy G8BUS 
MW Broadcast Bands Charles Molloy G8BUS 
VHF Bands Ron Ham BRS15744 

For our Constructors 
486 A WIDE RANGE VOLTMETER for AC, DC and RF 

An input impedance of 11 Mo enables this voltmeter to be used on just about any circuit without upsetting 
the circuit conditions. Six ranges to 1000V plus probes permits measurement of AC or DC voltages 

M. Tooley BA, G8CKT 
490 ALL BAND SHORT WAVE CONVERTER -1 

This converter can be aligned for the amateur bands or the SW broadcast bands and provides an IF output 
at 5.5MHz for feeding into your main receiver F Rayer G3OGR 

497 RF RESONANCE INDICATOR 
With the aid of an external signal source this very useful indicator can be used to find the resonant frequency 
of a tuned circuit or to select values of inductance and capacitance for a given frequency D. H. E. King G3TQN 

505 THE PW 'JUBILEE' ELECTRONIC ORGAN -3 
Details this month on the operation and adjustment of the melody, drum and rhythm, and accompaniment 
sections M. J. Hughes MA, C.Eng, MIERE 

512 DESIGN YOUR OWN PROJECTS -3 
This Car Courtesy Light project will give you another 15 seconds of light inside your car when the door 
clicks to, instead of plunging you into darkness in the usual way! Toby Bailey and Bob Whitaker 

General Interest 
501 SO YOU WANT TO PASS THE R.A.E ?-3 

Ohm's Law is translated into some practical transistor circuits and the very important principles of magnetism 
are discussed in this part John Thornton Lawrence GW3JGA and Ken McCoy GW8CMY 

516 IC OF THE MONTH 
The ZN1304E is used in timing circuits to provide accurate delays of up to one year! Several circuits are shown 
for different applications of the IC. 

* Free This Month ! 
24 PAGE 'COMPONENT SOURCE DIRECTORY' 

COPYRIGHT 
® IPC Magazines Limited 1977. Copyright in all drawings, photographs and articles published in 'Practical Wireless' is fully protected and reproduction or 
imitation in whole or in part is expressly forbidden. All reasonable precautions are taken by 'Practical Wireless' to ensure that the advice and data given to 

`readers are reliable. We cannot, however, guarantee it and we cannot accept legal responsibility for it. Prices are those current as we go to press. 
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TIME FOR 
WIREL1q? 

i r 1 _ .... 

The MA1012 LED digital clock module is a full 12/24 hour 
format clock unit, operating from 50 /60Hz mains and offering 
a host of features: Hours, minutes display in bright 0.5" LEDs, 
with optional seconds, sleep and snooze alarms, fast and slow 
setting, PM indicator, switched output for radio, but the most 
important feature is the non -multiplexed directly driven display. 
This means no RFI, so the MA1012 is ideal for use in any type 
of radio tuner etc. The neat fitting means it can be slotted into 
many existing cabinets /chassis - only 1.75 x 3.75 x 0.7 " total!! 
£9.45 per module - isolating mains transformer £1.50 (8% vat) 
Two modules and two transformers for £20.00 + 8% VAT. 
AMBIT announce a new addition to the catalogue - information 
on TOKO's new ceramic ladder filters, 2.4kHz SSB filters etc. 
HF coils, new flat faced low cost panel meters. Catalogue 45p. 

DETECKNOWLEDGEY 3 

Metal locator principles and practise, including'sojne of the facts 
manufacturers of £100+ metal locators wouldn't like you to 
The Bionic Ferret 4000 -A little detector technology of our 
VC0 based metal locator for the electronics constructor, including 
moldings for housings of electronics and search coil, tubing etc. 
up using just a test meter.'All in' price £34.26 inc PP and 8% 
DEMONSTRATIONS AVAILABLE AT OUR OFFICES IN BRENTWOOD 

that the 
know !! £1.00 

own. The 
platsic 

Can be set 

VAT. 
HIGH ST. 

COMPONENTS ETC : 
As usual, Ambit offers a comprehensive range of components and modules 
for wireless, including over 300,000 types of signal inductors for just about 
every conceivable RF signal application from 5kHz to 300MHz. 
SEMICONDUCTORS Modules/tunerheads 
CA3089E FM IF 1.94 BC413 to noise 0.18 EC3302U 3 varicap FM£7.50 
KB4402 FMIF 1.94 40238 shld.R F. 0.25* EF5600U 5 varicap FM£12.95 
HA1 137W FM IF 2.20 8E224 .6GHz RF0:22 NT3302UG 3 gang FM £7.50 
TBA120 FM IF 0.75 BF274 76Hz 0.18 EF5800 6 varicap FM £14.00 
TBA120S FM IF 1.00 ZTX212 50v /.3W 0.17 E F5801 (5800+osc op) £17.50 
SN76660N FM I F 0.75 ZTX213 30v /.3W 0.16 8319 4varicap mos mix £11.45 
uÁ720 AM radio 1.40 ZTX214 30v /.3W 0.17 7252 fm tunerset £26.50 
CA3123E AM radio 1.40 ZTX451 60v /1W 0.18 7253 stereo tunerset £26.50 
HA1197 AM radio 1.40 ZTX551 60v/1W 0.18 7020 cer. Tilt. fm if £6.95 
TBA651 AM radio 1.40 BD515 45v /10W 0.27 7030 linear phase if £10.95 
MC1350 agc gain 1.00 BD516 45v/10W 0.30 
uA753 FM gain 1.80 BD535 60v /50W 0.52 

NBFM1 kit for 455-470k Hz 
nbfm if filter /amp /detector 

LM1496 Bal mix 1.25 BD536 60v /50W 0.53 for +12v £5.9b 
MC1310P mpx dec. 2.20 BD609 80v /90W 0.70 92310 mpx decoder £6.95 
CA3090AQ mpx dec. 4.35 BD610 80v /90W 1.20 91196 mpx decoder &birdy 
HA1 196 mpx dec. 4.20 BF256 1 GHz jfet 0.34 filter £12.99 
LM380N 2w AF 1.00 E1 76 p ch. swt. 0.38 93090 mpx decder. £8.36 
LM381 st. pream. 1.81 MEM61 4 (40822) 0.38* 91197 mw /lw tuner £11.35 
tda2020 15w AF 2.99 MEM616 (40673) 0.57* 7122 3 varicap em tuner for 
tca940e 10w AF 1.80 MEM680 lo noise 0.75* MW (or LW) kit £9.00 
tba810as 7w AF 1.08 BÁ102 Of vatic. 0.30 810k complete TBA810AS 
LM301an op amp 0.39* BÁ121 030 module kit £3.00 
CA3130T mos oa 0.85* 66104 dual vatic 0.45 940k as above with tca 940E 
uA741 on amp 0.34* BB105 uhf vatic 0.40 (both kits inc heatsink) £3.95 
LM3900 op amps 0.6$* mvam2 dual am t.q8 NB All our audio ICs are 
7805uc 5v/1 A 1.55* mvam115 1 nal am 1.05 "short es 
tda1412 12v /.6A 0.95* mvam125 25v am 0.90 defined by the manufacturer 
78M20uc 20v /.5A 1.20* All our mpx decoders are 
78M24uc 24v/.5Á 1.20* TOKO COILS & filters provided with TOKO mpx 
uA723cn variable 0.80* 10mm notch filters. All our FM IF 
NE550a variable 0.80* AM IFts with cap. 0.30 modules use the improved 
TAA550b 32v ref. 0.50* eFM I Fts with cap. 0.33 mute version HAI137W. 
icl8038cc sig gen 4.50* Others: (from gen. price list) 

YHCS7 1098ÁC2 0.30 NE555v Omer 0.70* 
YHCS12374AC2 0.30 FX1115 ferrite beads 10/25p 

NE566v vco 2.50* 
YHCS12374AC2 0.30 FR1 mw /Iw ferrite rod £0.90 

N E567v tone dec. 2.50* 
YHCSt 11 OOA 0.33 Min foil trimmers by Dau: 

NE560B hf pll 3.50* 5 /10 /20PF swing 7.5 0.18 
NE561 B hf pll 3.50* 7mm I Fs for RC 0.33 33/42pF swing 7.5 0.26 
NE565k If pli 2.50* CFS10.7 ceramic 0.50 60pF swing 10mm dia 0.24 
MC1312 quad 1.50 BLR3107N mpx 1.90 22turn 100k diode law 
11C90 650MHz 1400 *BBR31326 ole fm 2.25 trimpotsforvaricaps 0.45 
ZTX107 50v /.3W 0.14 t z ' . 1000pF feedthrus 0.05 
ZTX108 30v /.3W 0.14 FHT4 /5/7 Hz 1.95 10000uF /63v 1.15 
ZTX109 30v /.3W 0.14 MFK 7 /9kHz 1'.65 

Chokes 1uH to 124mH OA. 

VAT is extra at 12.5% except where otherwise shown. Postage now 25p 
per order please. Catalogue 45p inc pp & vat. Please send an SAE with 
all enquiries (a5 or larger size please) Price list free with an SAE (a5 size) 

AMBIT 
INTERNATIONALCI 

2, GRESHAM RD., BRENTWOOD, ESSEX, 0414 41114 Tel (0277) 216029 

470 

Eyy 
RONICS vinitz.1 N ELECT 

Stockists of Amstrad Teleton Akai Sansui Wharfedale 
Pioneer Rotel Garrard Connoisseur 
BATTERY ELIMINATORS P &P 25p SPEAKERS P&P 85p 
240v input6, 7.5 or 9v EMI 13" x 8 ", 8 ohm Plain £3.40 

output at somA .. £3.25 
s" s 

5 watt, 

CARTRIDGES & STYLI 
P &P 25p 

Cart. 

D -D 
á RPL 

Styli 
Acos GP91 /3CS 

(star. comp) £1.60 £1.20 
GP93 /1 or 95/1 
star. cryst £2.00 £120 
GP94/1 or 96/1 
stet. ceram. £2.00 £1 20 

GP101 cryst. comp. £1.00 

GP104 star. ceram £2.60 £1.20 

BSR X5M or X5H 
tryst. comp. £1.75 £1.20 

SX6M or SX6H 
tryst. star. £2.25 £1-20 

Sonotone 9TAHC or 
9TAHC /G (Diam.) £2.60 £1.20 
3509 £2.60 £1.20 

Audio Technica AT55 £2.25 

Goldring G850 £3.75 £11 5 
G800 £5.50 £1.1 5 
6800E 

Shure Cartri does & Styli 

£9.08 £35 0 

M44G/M44 C £770 £6.2 0 
M55E £9.20 £7.15 
M75ED Type 2 £17.15 £1265 
M75EJ Type 2 £14.30 £8.78 

15 ohm' £2.35 3.8 or 
8" x 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 .. .. .. .. £12.20 

MICROPHONES P &P 45 
UD 130 50K/600 ohm 

uni -dir. ball metal 
Cassette Stick Mic. with 

R /Control .. 
Cass. Stick Mic. with 

R. Control (Philips type) 
CASSETTES 

P &P 1 -3 25p, 4 and over 55p 
C60 C90 C120 

Low Noise £0.37 £0.48 £0.75 
Philips £0.79 £1.08 £1.73 

£8.35 

£1.65 

£1.93 

Memorex £0.81 £1.38 £1.90 
Cassette Head Cleaner £0.55 
Bib Head Cleaner De- 

magnetiser .. .. .. £1.99 
TAPES P &P 1 -3 35p, 4 +65p 

Stnd LP Cases 
5" £039 £0.70 £0.32 
5 }" £0.70 £0.92 £0.38 
7" £0.92 £119 £0.43 
RECORD DECKS P &P £1.65 
GARRARD SP25 Mk IV /G800 

with Plinth á Cover .. £35.30 
BSR MP60 (P128R) £17.35 
Plinth á Cover for Garrard, 

BSR .. .. .. .. £4.95 
BD1 Kit .. .. .. .. £1725 

M.O. prices only. VAT inc. Subject to Availability & manufs. increase. Send 30p for 
Catalogue. Barclay /Access. 
Callers Welcome at Manchester 30 -32 Shudehill Tel. 561- 8327710. Leeds 4 New Market 
St. Tel. 0532 42708. Liverpool 15 Whitechapel. Tel. 051 -236 0738 

NMIMART ELECTRONICS 

Mail Order DeptPwn i 
Belmont St, Monten, 
Eccles, Manchester. 

Tel 061.789 5268 

IC's TRANSISTORS RESISTORS 

DESPATCHED ON DAY ORDER RECEIVED 

SWITCHES LAMPS PLUGS/SOCKETS 

PDERI110 IS EASY 
WITH THE Uí11QUE 

COmBInED CMALOGIX/ORDER FORM 

ACE M AIO:ROX LTD 

Dept.PWTootal Street 

Wakefield,W.Yorkshire WFI5JR 

SEND STAMP ADDRESSED ENVELOPE NOW FOR THE EASY TO 
USE ACE ORDER FORM CONTAINING 500 TOP QUALITY POPULAR 
ELECTRONIC COMPONENTS AT PRICES YOU CAN AFFORD. P &P 
FREE ON ORDERS OVER £2, OTHERWISE 20p. ALL PRODUCTS 

GUARANTEED ONE YEAR IF CORRECTLY USED. SOME EXAMPLES 
FROM THE COMPETITIVE ACE RANGE WITH VAT INCLUSIVE 

PRICES ARE SHOWN BELOW 

BC107/108/109 Metal 13p 17íW Resistors CF ±5% 3for6p 
BC207/208/209 Plastic 11 p Minpresets Horiz /vert 8p 
2N3O55 65p Electrolytic 100MF25v 10p 
741 OpAmp -8pin 30p Polyester C280 0.1NF 8p 
555 Timer 50p LED Red 0.2" 15p 
W041A Bridge 31p Phono plugs 8p 
7400 TTL 15p Mintoggle SPST 80P 
IN4148 Diode 4p Wire -PVC Stranded 10m 25p 
IN 4001 Rec 5p Veroboard 0.1 2.5x 3.75 50p 
BZY88 Zeners 12P S -DEC Breadboard 216p 

Cet cr ACE up lieur sleeve 
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MidiU 100 WATT DISCO SYSTEM 

Consisting of 
(1) TWIN T(TABLE CONSOLE 

with PRE -AMP, and 
POWER OUTPUT STAGES 

(2) & (3) PAIR 50 WATT LOUD- 
SPEAKERS including 12" UNITS 

Price includes 
High Quality 

Dynamic Stick 
Microphone 

and VAT 

ALL RSC PRICES INCLUDE VAT 

* DISCOMAJOR 
POWER DISCO CONSOLE 
with integral Power Amplifier. 

* TWIN FULL SIZE BSR turntables 
with cueing device. 

* CARTRIDGES with Diamond Styli 
* 3 SEPARATE VOLUME CONTROLS 

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

Terms: Deposit £30.00 and 18 £r79.95 fortnightly pymts. £9.80 (Total 
£20640) Carr. £4.00 
Also available 200 WATT SYSTEM £ 199.95 

DISCOMAJOR /I00 TWIN TURNTABLE POWER CONSOLE £139.95 
Twin Full size BSR turntables. Sonotone or Acos Cartridges with Carr. £300 
Diamond Stylii. Facilities as TD I Console but with built -in 100 watt Power Amplifier ,_ À complete with lid. Terms: Deposit £19.95 and 

18 fortnightly payments £7.70 (Total £158.55) 

DISCOMAJOR /200£159.95 Carr. £4.00 
200 watt version of above. 
Terms: Dep. £29.95 and 18 
fortnightly payments £8.60 
(Total £184.75) 

RSC PHANTOM SO OMBO AMP. £6915 
Rating 50 watts. 3 inputs, 2 vol controls- Can. £1.50. 
Bass, Treble Presence. Suitable for Lead or Rhythm Guitar, mic., 
Radio, Tape, etc. Inc. High Flux 12" 50w Speaker. Dep. £10.95 & 8 
monthly payments £871 (Total £80.63). 

100W POWER (SLAVE) AMPLIFIER 

TD1 DISCO CONSOLE 
Incorporating twin BSR type 
turntables and Sonotone or Acos 
Cartridges with diamond styli. 
Separate Vol. controls for each 
turntable. Also MONITORING 
FACILITIES, plus Treble and 
Bass Controls. Separate Input 
for `mike' with vol. control. 
Black Vynide covered 

£ 1 19.95 Cabinet with lid 
Or Dep £1649 & 18 f'tntty pymts. 
£675 (Total £137.99) Carr. £3. 
TD2S STEREO VERSION OF 
ABOVE L125.00 
Terms DEPOSIT £20 and 18 
fortnightly payments £6.89 
Total £144.02) Carr. £3 

TITAN I DOW BASS BINS £99.95 
High quality 15" high flux Bass Unit and 1104 Horn 
Tweeter in folded horn enclosure providing amazing level 
of sound output. Terms Dep. £1495 and 18 fortnightly 
payments. £5.58 (Total £11539) Can. £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 E13.95 Dual cone. 
*POP 50/2 (2" 50w £I5.99 Deposit 
for Pair E8.00 and 8 monthly payments £3.54 (Total £3632) 
*POP 75 12 "70w £19.99 Gauss 17,000 lines. Deposit £5.00 
and 8 monthly payments £2.38 (Total £2404) 

*POP 60 15" 60w £25.95 *POP 100 I8" 100w £44.95 
Deposit £7.00 & 8 monthly Deposit £10.00 & 8 monthly 
payments £2.87 (Total £29.96) payments £517 (Total £5I.36) 

Suitable for use with DISCO -Consoles. A so for 
increasing output of lower- powered Amplifier. 
Dep. £9.00 and 8 mthly pyts of £49.95 £6.05 (Total £57.40) Carr. £1.50 

100+100W MODEL 169.95 Carr. £1.50 

TITAN TA /50A 50W AMPLIFIER 
Solid state, 3 sep. controlled inputs plus Master 
control. Bass, Treble & Presence Controls. 
Vynide covered cab. with corner protectives. 
List price £60. Terms: Dep. £9 
& 8 monthly payments £6.05. £49.95 (Total £57.40) Carr. £1. 
Matching Cabinets i x 12" £29.95, 2 x 12" £49.95 

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

Carr. £1 50 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. £150 

r P rlrM 

,,, .,i- 

INTEREST REFUNDED on Credit Purchases settled in 3 mths 

TITAN `ADD -ON' HIGH FREQUENCY HORN UNITS 

RSC 
Stockist of 

LIIGHTING 
by 

PULSAR 
* 

GROUP 
Equipment 

by 
CARLSBRO 

* 
FULL 

RANGE OF 
SPEAKERS 

by 

FAN E 
* 

TITAN GROUP /DISCO SPEAKERS GUARANTEED 
Carr. £1, under £18, over this add 5p per £1. 5 YEARS 

List RSC Price 
T12/4512 "45w £15.80 - £11.95 
T12/60A 12" 60w £21,00 £13.95 
T12 /100 12" 100w £36.00 £24.95 
T15/60 15" 60w ' £26.00..< £18.99 
T15/70 15" 70w £28-00 £19.95 
T15 /100 15" 100w £41.94 ? 429-95 Rating RMS 
T18/100 18" 100w £4700 '£35.95 Imp 8 -15 ohms 
CABINETS FOR ABOVE "Hesvy duty, finished in black 
Vynide with Vynair "fronts, protective corner pieces Various 
sizes and cut -outs. TEl 1 x 12" £1095. 
TE2 2 x 12" £16.95. Low 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 I95 Carr. £5 
Or Dep £17.95 & 18 f'tntly 
payts £6.69 (Total £138.37) 

FANE HIGH FREQUENCY HORNS `J' SERIES 
MODEL J44 Imp 81ä 

Size approx. 
31" x 3f." x 3 ". 
Rating 30 -50 
watts Range 
3 -15 kHz 

17,95 Fee 

MODEL TS2H 
Inc. Pairbf highly sensitive Horns. 
Range 3 -15 kHz Imp 1652. Use 
with 8 or 150 2 x 12" or l x 15" or 
18" Drive Unit for increased sound 
clarity and projection. Rating ampufier power : ,Output to be 
100 watts. 100 watts. 
Either model £27.95 Can. 75p Comparable with units at twice 
Terms: Dep £6.95 & 8 mthly pyts £312 (Total £31.91) the cost. 

MODEL T111 
With single super efficient Horn. 
Range 3 -15 kHz. Imp 80. Use 
with max 8G 2 x 12" or single 15" 
or 18" 80 Drive Units. Maximum 

RSC MAINS TRANSFORMERS TA9,7FIÉRS (Ì tLLF. C] OKES a 
OUTPUT TRANSFORMERS). As previously advertised still available. 
FILAMENT OR TRANSISTOR POWER PACK MITO (STEP UP /STEP DOWN) 
12v. 1a. £1.10, 6.3v. 1.5a £108, 6.3v. 2a £1.10, TRANSFORM= 0-110/120v, 200, - 6.3v. 3a £1 .70, 6.3v. 6a £280, 12v. 3a or 24v. 1.5a 
52.80, 0.9á8v. l;a £2.56, 0.12.25 -42v. 28, £3.19, 230.250v, 80w. 82'90; 150w, £5.20; 
CHARGER TRANS 0- 9.15v. 1Itt £2.03; 211 £2.26; 250w, £687; 100w, £9.84. 3a £2.8£; 5a £284; 6a £349; 8a £3.48. 

FAL DISCO LIGHTING 
SYSTEMS from £58.95 
Ind 2 Spotbánks and bulbs 
JINGLE MACHINES from 
ECHO CHAMBERS from 
COLUMN SPEAKERS from 
GROUP DISCO SPKRS 
in CABINETS from 

MODEL J73 Imp 80 
Size approx 7}" x 3" x 
61" Rating 50 watts 
Range 2 -20 kHz 

MODEL J104 Imp 8o 
Size approx 10 }" x 34-" 
x 71" Rating 50 -70 
watts Range 2 -15 kHz 

Can. Free 
Can. Free +' £ 15.50 
LI I.75 

£3795 
£53.95 
£29.95 

L I I 95 

FREE HIGH POWER 
'CROSS OVER' (value £2.99) 
SUPPLIED WITH ABOVE 

Impedance or total impedance of 12 ", 
15' or 18" Drive units must not exceed 
impedance of single horn or pair in 
series. Pair J44, Single J73 or 7104 suitable 
for amplifier power up to 100 watts subject 
to above and with HPX2R `Cross -over' 

New Branches at HANLEY 
WOLVERHAMPTON 
and LIVERPOOL ege 

OPEN ALL DAY SATURDAYS (5 Day Week) 
BRADFORD 10 North Parade (Closed Wed.). Tel. 25349 
BOLTON 23 Oeansgate. (Closed Wed.) Tel. 33512 
BIRMINGHAM 30/31 Great Western Arcade. 

Tel. 021 -236 1279 (Closed Wed.) 
CARLISLE 8 English Street (Closed Thurs.). Tel. 38744 
COVENTRY 17 Shelton Sq., The Precint. Tel: 25983 
DERBY 97 St. Peter's Street (Closed Wed.). Tel. 41361 
DARLINGTON 19 Northgate (Cl. Wed.). Tel. 68043 
DEWSBURY 9/11 Kingsway (Closed Tues.). Tel. 469058 
DONCASTER 3 Queensgate. Waterdale Centre. 

EDINBURGH 101 Lothian Rd. (Cl. Wed) 
Thurs). 

2299501 
GLASGOW 326 Argyle St. (CI'd Tues.). Tel. 248 4158 

BARCLAYCARD 
Barclaycard a Access MAIL ORDERS & EXPORT ENQUIRIES TO:- 
PHONE ORDERS quoting AUDIO HOUSE, HENCONNER LANE, LEEDS, 18. 
CARD NUMBER accepted Tel: 0532 577831. 

MAIL ORDERS MUST NOT BE SENT TO SHOPS 
TERMS C.W.O. or C.O.D. No. C.O.D. under 63. POSTAGE 50p PER 
ORDER OR AS QUOTED. Phone or Write tor FREE CATALOGUE. 

MIDDLESBROUGH 103 Unthorpe Rd. Tel. 247095 
(Closed Wed.) 

NEWCASTLE UPON TYNE 59 Grainger St. 
(Closed Wed.). Tel. 21465 

NOTTINGHAM 19/19A Market Street 
PRESTON (Closed Thurs.). Tel. 48068 
41 Friargate Walk, St. Georges Shoppg Prec. Tel. 51979 

SHEFFIELD 13 Exchange Street (Castle Mkt. Bids.) 
STOCKPORT - (Closed Thurs.). Tel. 20716 

8 Little Underbank (Closed Thurs.). Tel. 480 -0777 
SUNDERLAND 5 Market Sq. (Closed Wed.). Tel. 70573 

WOLVERHAMPTON ter áalg ira eel. 26612 

All items subject to availabili y. 
Prices correct at 15.9.77 E. & O.E. 

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

LIVERPOOL 
(Closed 

Way. 
J. hn'. Shop . 

35 Dawáo(Cl Way, 
Wed.). 

). Tel. Shop-. 
ping Centre Tel: 708 9380 (Cl. Wed.). 

LONDON 238 Edgware Road, W.2. (Closed Thurs.). 
Tel. 723 1629 

MANCHESTER 60A Oldham Street (Closed Wed.). 
Tel. 236 2778 
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ELE]IilJ STECN 
3EftW[Jf1E(1T5 lT 

315, 317, 364 EDGWARE ROAD, LONDON W2 

TEL: 01 -723 5667 & 01 -402 5580 

Shops and mail order dept (mall fo 364) open 9 to 6 Mon. to Sat inc. 

Prices include VAT. Carr.lp. & p. quoted U.K. only 

ACCESS & BARCLAY accepted. Minimum order £5 otherwise C.W.O. For credit on 

approved accounts invoicing costs necessitate a minimum order of £20 

PAPST MOTORS. Noted for ad- 
vanced design and superb con- 
struction. Rotating diecast outer 
body acts as flyweight and elimi- 
nates wow and flutter. 50 Hz 

capacitor start. 

MODEL HSKZ 32 80 -6112 220v. Dual Speed 
tape deck motor 500/1000 rpm. 12mm drive shaft 
gives tape speeds of 9.53/1905 cm /sec. (31/7; 
ins /sec.) respectively. Size approx. 5f" dia 
3;" plus 1 - -" spindle. £1650. p. á p. £1.10. 

MODEL RO 32 65 -4 Dual voltage 525/250v. Size 
21" 3r. Spindle 5/16" dia. £12.50, p. á P. 
£1'10. 

MODEL HSZ 20 25 -2. Basically 42v, but can be 
operated tram mains with additional capacitor. 
A magnificent small motor. Size 1,}" X 25 
Spindle 5116" dia. £5.95, p. & p. 45p. 

SOLENOIDS 240V A.C. 
MAGNETIC DEVICES 
LTD. (No 1) has 20th pull 
for 50% duty. Id, travel, 
push or pull. Shackle 
both ends. Size 15" wide 

35" high x 4" long plus 
3" arm travel. £6.75 plus D. & P. £1.00. 
(No.2) has 21b pull continuously rated ;"travel. 
Size 1;" x 11" h. x 21" plus travel CFO. 30p 
p. & p. 

PYE ETHER LTD. Thrust operates through 
spring loaded hinged lever giving a 11b pull or 
push. Complete with mounting bracket and 
push -on connections. Size overall inc. bracket 
2; "w x 3 "h o 3;" long. £2.25, p. & p. 45p. 

RELAYS 
Octal base 2C/O 6 amp contacts. 
Following voltages: 6v.. 12v., 230v., 
A.C. 12v., 24v., 48v., 110v. D.C. all 
£1 25 each plus base 15p postage 
and packing, 15p. 11 -pin 3 CIO 6 

amp contacts: 48v., 115v., A.C. 24v., 

48v., 110v. D.C. all at £1.50 each 
base 15p plus 15p P. & P. 

L 

PRESSURE SWITCH 
BY TEDDINGTON CONTROLS. Adjustable. 
1 to 2 Ibs!sq. in SPOT. Rated 15 amps. 250v. 

A.C. £195, p. á p. 25P. 

ROTARY STUD SWITCH 
PLESSEY. 30 way, 2 bank. Single 
pole. Contacts 1 amp. 240v, AC/ 
DC. 0050 res. Make before break. 
Stop infinitely adjustable allowing 
for any desired arc of travel, Ideal 
for instrument and model switch. 
ing. Size 21" dia. overall . 20" 

deep plus 15" z" dia. spindle 
£2.25, p. & p. 20p. 5 off £1.95 each. 
p. & p. 40p. 

á'a.. 

REED SWITCHES 
Glass encaps N/o contacts. Glass length 15" 
dia 1 ", overall length 15". 10 off £1 00, p. & p. 

25p. 100 off £9.00, p. & p. free. 1000 off £68.00, 
P. & p, free. 

UNI- SELECTOR 
240v. AC or DC operation, 
Split 30 -way double bank con- 
tacts. Overall size approx. 
21" dia. 24" deep. Brand 
new. Bargain at £4.50, p. & P. 
655. 

Press on /off. Single hole 
fixing, SP /ST. Size 1 e 

5". Stud extends ; ". Rated 
1 amp at 240v, 25 amps at 
125v. Price for 5 (min.qty.) 
£1.75, P. A P. 30p. 10 or 
more 30p each p. á p. 40p. 

SYLVANIA SWITCH 

Complete with magnet con- 
tacts N/C 3 amp, Vacuum 
sealed 15" . ," dia. 

10 for £2.50 
50 for £11 00 
100 for £1800 
Pius 50p p &p 

any quantity 

BENDIX MAGNETIC CLUTCH 
Superb example of electro- 
mechanics. Main body in 
two sections, coil section 
fixed with '-" sleeve, drive 
section rotating on outer 
perimeter. 

ID bear 
nig United plate has 

is 
with main section and 18- 
tooth cog -wheel. Extremely 
powerful transmission. 24V 
DC. 240 rn/a £3.75 plus p. 
& p, 400. 

JABSCO (ITT) ROTARY PUMP 
Self -priming. Works from 
electric drill or suitably 
powered motor for ;" drive 
shaft. 1" hose connections. 
Throughput 2/3 gall, per min. 
at 2400 rpm. Dozens of uses in 
home and workshop.. Give- 
away at £2 75, p. á p. 20p. 

NIXIE TUBES 
ITT. GN4. Red -Standard numerals 0.9. Com- 
plete with ceramic base for PCB mounting. 
1.08" dia x 1.38" high plus 1" base depth inc. 
pins. Operating voltage 170v. DC min. Com- 
plete data and connections supplied. Brand 
new £1.50, p. & p. 20p. 10 off £1 -00 each. 100 
of more 85p each, p. & p. 40p any quantity. 
ITT 5870$ Special Offer 95p. p. & p. 20P. 

MINIATURE LAMPS 

A B 
Size 

Type (Dial 
A 3MM 
B 4MM 

C 5MM 
G 

16 
Á 

CD E F G 
Size 

Volt/Curr Type (Dia) Volt/Curr 
5-6V 60 MA D 3MM 2-5V 360 MA 
4V 250 MA 5-660MA 
5V 60 MA E 4MM.6V 200 MA 
12V 40 MA 6 3 200 MA 
12V 100 MA 14V 40 MA 
14V75MA F 4MM2'7V60MA 
28V40MA 12V160MA 
28V 40 MA 14V 80 MA 

Small telephone lack type 6 or 24V 
Price: Type A -F £400 tot 25, 50 and upwards 
13p each. Type G 45p each, p. & p. 20p per order 

PCB EDGE CONNECTOR 
CINCH 15" pitch, 27 way but designed with 
adjustable fixing endplates enabling connec- 
tor to be cut and used in any length desired 
15P, P. á P. 15p. 10 oft £4'00, p. á p. 30p. 

FANS 
DUAL EXTRACTOR 
FAN. 240v, 50 Hz. Two 
thick stack shaded pole 
motors make this a highly 
efficient unit producing a 
powerful airflow. Mounted 
In heavy steel frame each 
has five element 65" 
blades. Size22 =," x 14" x 
as,, deep £8.95, cart. £275. 

SINGLE FAN with motor 
similar to above. Very useful 
in home and workshop. 
Remember fast summer. Keep 
cool this year. Only £3.95, P. 
á p. 65p. 

LOUDSPEAKERS 
Special offer Goodmans 12" Bass Unit. 25 watts 
RMS 4 ohm, normal round cone but chassis 
edges are cropped giving near eliptice{ appear- 
ance, only £9.95 ea. plus £100 carriage. 

Goodmans 655" heavy Ceramic magnet, rolled 
surround 8 ohm 15 watts a beautiful speaker 
£525 plus 20p carriage. 
Goodmans 45" mid range unit 8 ohm suitable 
for systems up to 70 watts £6 75 carriage OOP 

, pS.NEg1HIT 
(less 

BANK 6 LIGHT 

14 inches UNIT 

Wired ready for use 

Complete with three 
p £sa95 100 watt coloured lamp 

that flash tndepe 
random. - 

Sound to Light so 
TYPE A SPOT 

CHANNEL (less lamp; 

B.C. 
Fitting 

E 9e55 
+c., 

F.S. 
£1045 Fittjng 

EA¿N 

MASTER UNIT WApER 

£30.95 
vvttuDWG rtyqV 
nervy(' aC46S AvD 
NAINS 'N[y r9acxf 

TYPE B 3 BANK UNIT 
(Less Lamps) 

a 

cc 9----.,., B.C. £690IE:S.. f1-26 Fittìng Fitting 

100 WATT SPOT 4ke num 
RED,YELLOW,GREEN 3I(tmps 

BLUE, 
CLEAR 

each E4.2O 
CLEAR 

B.C. or E.S1 Fitting 

tL PRICES IN IURE V.A.T. a4 POST 6 PACKING 
r,icel M TO the United kie am 

B.C. Fitting 

£1.95e m 

ES. Fitting 

£2.12e 

TWIN BANK12LIGHT 
UNIT 

length 
313/4 

(less lamps( 

Fitt 
in 

9£17 00 Fitting 
B. f15.60 Fitting_f4e 

ALBEN ENGINEERING CO. LTD., 
DEPT. PW THE CRESCENT, WORSTHORNE, 
BURNLEY LANCS. Tel- Burnley 20940 
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Your career 
in Electronics? 
Enrol in the BNR & E School and you'll have an entertaining and 
fascinating hobby. Stick with it and the opportunities and the big 
money await you, if qualified, in every field of Electronics today. 
We offer the finest home study training for all subjects in radio, 
television, etc., especially for the CITY AND GUILDS EXAMS 
(Technicians' Certificates); the Grad. Brit. I.E.R. Exam; the 
RADIO AMATEUR'S LICENCE; P.M.G. Certificates ; the R.T.E.B. 

Servicing Certificates; etc. Also courses in Television; Transis- 
tors; Radar; Computers; Servo -mechanisms; Mathematics and 
Practical Transistor Radio course with equipment. We have 

OVER 20 YEARS' experience in teaching radio subjects and an 

unbroken record of exam successes. We are the only privately 
run British home study College specialising in electronics 
subjects only. Fullest details will be gladly sent without any 
obligation. 

1111111M NMI 

BRITISH NATIONAL RADIO & ELECTRONICS 

SCHOOL, wo it I 
P.O. Box 156, Jersey, Channel Islands. ' 

1 NAME I 
I ADDRESS i 

(Block caps please) 
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U.K. RETURN OF POST MAIL -ORDER SERVICE ALSO WORLD WIDE EXPORT SERVICE 
R.C.S. 100 watt MIXER/AMPLIFIER BAKER MAJOR I l" f 1 S00 BAKER DISCO SPEAKERS 

Post £1 HIGH QUALITY- BRIT /SH MADE ALL VALVE CHASSIS 

Four inputs. Four way mixing, master volume, treble and bass 
controls. Suits all speakers. This professional quality amplifier 
chassis is suitable for all groups, disco, P.A., where high quality 
power is required. 5 speaker outputs. A/C mains operated. Slave 
output. Produced by demand for a quality valve amplifier. Send 
for details. 
Suitable carrying cabinet £14. Price £94 carr. £230 

ANOTHER R.C.S. BARGAIN ! 

ELAC 9 t Sin. HI -FI SPEAKER TYPE 59RM 

This famous unir, now available, 10 watts. 8 ohm. 

Price £3-45 Post lop 

IO" ELAC 
\ HI -FI SPEAKER 

Large ceramic magnet. 
Response: 50- 18,000 cps. 
Bass resonance 55 cps. 
16 ohm impedance £4.50 10 watts. Post 40p 

TEAK VENEER HI -FI SPEAKER CABINETS 

MODEL "A ". 20 x 13 x 12in. For 12in. 
dia. or 10in speaker. 14-50 Post 
Illustrated. £1 60 

MODEL "B" BOOKSHELF 
For 13 x Sin. or Bin. £8.50 Post 
speaker £1 

R.C.S. BOOKSHELF CABINET 
Size 16ín. x Sin. x 5in. approx. 
Response 50 to 14,000 cps. 6 watts rms. 
8 ohms. £16 pair ,T1 
LOUDSPEAKER CABINET WADDING 
lain. wide, 20p ft. 

GOODMANS CONE TWEETER 
31in. diem. 18,000 C.P.S. 25 WATTS 8 SI £3-25 
Sin. Audax 15 watts £4 05. 
Oto. EMI mid range £5. 
10in. 30 watt GOODNIANS woofer 4 ohm £10.95. 

BARGAIN 4 CHANNEL TRANSISTOR 
MONO MIXER. Add musical highlights 
and sound effects to recordings. Will 
mix Microphone, records, tape and 
tuner with separate controls into single 
output. 9 volt battery f6.75 operated. 
TWO CHANNEL STEREO VERSION OF ABOVE £8.50 
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BARGAIN 3 WATT AMPLIFIER. 4 Transistor £3 95 
Push -Pull Ready built with volume, treble and bass 
controls. 18 volt battery operated or Mains Supply £2.05. 

THE "INSTANT" BULK TAPE ERASER & 
HEAD DEMAGNETISER 
Suitable for cassettes, and all sizes of tape 
reels. A.C. mains 200/249V. 
Leaflet S.A.E. £4.95 t 4os 

WAFER HEATING ELEMENTS THIN 
OFFERING 1001 USES for every type of heating and drying 
applications in the home, garage, greenhouse, factory (avail- 
able in manufacturing quaptitiet(. Approx. size 101 x 85 x 

jrin. Operating voltage 200/250V. a.o. 250 watts approx. 
Printed circuit element enclosed in asbestos fitted with con- 
necting wires. Completely flexible providing safe Black heat. 
British -made for use in photo -copiers and print drying comp - 
ment. 
Ideal for home handyman and experimenters. Suitable for 
Heating Pads, Food Warmers, Convector Heaters, etc. Must 
be clamped between two sheets of metal or asbestos, etc., to 
make efficient clothes dryers, towel rails- -ideal for airing 
cupboards. Ideal Inc anti -frost device for the garage -pre- 
venting frozen radiators or acting as oil sump heater. tree in 

greenhouse for seed raising and plant protection. Invaluable 
aid for bird horses, incubators, etc., etc. Can be used in series 
for lower heat. Or in parallel for higher heat applications. 

ONLY 4Op EACH (FOUR FOR £1.50) 

ALL POST PAID- Discounts for quantity. 

BLANK ALUMINIUM CHASSIS. 18 s.w.g. Stir. sides 8 x 4ta. 70p; 
8 x 8in. 90p; 10 x hin. £115; 14 x Sin. £1.50. 16 x 8în. £1.45, 
12 x 3in. 87p; 16 z 10in. £1.70. All boxes, many sizes in stock 

DE LUXE BSR HI -FI AUTOCHANGER 
Plays l2io. loin. or 7in. records 
Auto Cr Manual. A high quality 
unit backed by BSR reliability 
with 18 months guarantee. A.C. 

200/250V. Size 1S} x 11:ìn. 
Above motor board loin. 
Below motor board Olin. 
With CERAMIC STEREO /MONO CART RIDGE£ 750 
Cueing Device, Bias Compensator, Balanced Arm, All Post 75p 

GARRARD MINICHANGER. Plays All Records £9.95 

MR P128 with Ceramic Cartridge £1950 

s' ,..,1 90- 14,500 c /s, 12in. double cone, woofer 
and tweeter cone together with a BAKER 
ceramic magnet assembly having a flux 

IIdensity 
of 14,000 gauss and a total flux 

T of 145,000 Macwells. Base resonnnce 40 
c/s rated 25 watts. NOTE: 4 or 8 or 
16 ohms must be stated. 

MODULE KIT 
30- 17,000 c/s with tweeter, crossover, 
baffle 19 x 12tin. Please L 1 9.00 state 4 or 8 or 18 ohms. 

Post 11.80 

£ 1200 
Post 

BAKER SPEAKERS 
"BIG SOUND" 
Robustly constructed to stand up to long 
periods of electronic power. As used by 
leading groups. 
Useful response 30- 13,000 cps. 
Bass resonance 65 cps. 

GROUP "25" 
12hí. 30 watt 
4, 8 or 16 ohms. 

GROUP "35" 
inert. ae Warr 
4, 8 or 16 ohms. 

COMM* "t3n119re 
12in. 00 watt professional 
model. 4,8 or 18 ohms. Post £1.80 
Wills aluminium presence dome. 

GROUP 6650¡15" £26.00 15in. 75 watt i. V 
8 or 16 ohms. 

Pgat £1 

£21.00 

Post £1 60 

Send for leaflets on Disco, P.A. and Group Gear. 

BAKER 150 WATT 
QUALITY 
TRANSISTOR 
MIXER /AMPLIFIER 
Professional amplifier using advanced circuit design. Ideal for 
disco, groups, P.A. or musical instrumenta. 4 inputs 4 way mixing. 
Master treble, bass and volume controls. 3 speaker output sockets 
to sait various combinations of speakers. 

£ 12 4 -8 -16 ohm. Slave output. A/C mains. 
Guaranteed. Details S.A.E. 

O O 

.. Imker' 
. 

Carr. 
£1.00 

100 WATT DISCO AMPLIFIER 
MADE BY JENNINGS MUSICAL INSTRUMENTS 
4 Speaker outputs volume, treble, bass, controls 
CAN BE USED AS 100 WATT SLAVE 

£59 
Carr. £l 

B.S.R. SINGLE PLAYER DECK 

3 speed. Plays all size records, 

Stereo Cartridge. Cueing device, 

Ideal Disco Deck. 

L 1 3.50 Post 75p 

DRILL SPEED CONTROLLER /LIGHT DIMMER KIT. Easy to 
build kit. Will control up to 500 watts AC mains. £3' 25 Post 35p 

STEREO PRE -AMP KIT. All parts to build this pre -amp. 3 t nputs 
for high medium or low gain per channel, with volume control 
and P.C. Board. Can be ganged to make multi -way 

zz,, 
95 

stereo mixers. Post 35p 

P.W. SOUND TO LIGHT DISPLAY 
Complete kit of parts with R.C.S. printed circuit. Three 
channels. 600 to 1,000 watts each. 
As featured in Practical Wireless. 
Cabinet extra £3. 

Price £ 14.00 

200 Watt Rear Reflecting White Light Bulbs. Ideal for Disco 
Lights. Edison Screw Fitting 75p. Each. 

MAINS TRANSFORMERS óöñ 

8 VOLT t AMP. £1 00 3 AMP. £1.40 
12 VOLT 300 MA. £100 750 MA. £130 
30 VOLT 5 AMP. AND 34 VOLT 2 AMP. C.T. £345 
20 VOLT 1 AMP. £200 3 AMP. £2.20 20 -0.20 VOLT 1 AMP. £295 
30 VOLT ix AMP. £2 50 40 VOLT 2 AMP. £2 95 
0- 20 -40 -80 VOLT 1 AMP. £330 2 x 18 VOLT 6 AMP. £1l. 

* * PERIOD LOUDSPEAKER CABINETS * * 
Two styles available. Regency and Gate Anne. Size axprootmately 
34 x 19 x 18ía. Then cabinets are slightly soiled and -are priced 
from £10 each. Callers only. 

R.C.S. 
BOOKSHELF 
SPEAKERS 
13 x 10 x Sin. 
50 to 14,000 cps. 
8 watts rms. 8 ohms 

£16 pair Post £l30 

RADIO COMPONENT SPECIALISTS 
Minimum post 30p. Components List 20p. Cash price includes VAT. 

Practical Wireless. November 1977 

2 x 12" CABINETS 
fox Disco or PA all fitted with carrying handles and cornera. Black 
vyatde covered. Other cabinets in stock. SAE tar leaflet 

60 
WATT 
R.M.S. 

£52 
Carr. £3 

80 
WATT 
R.M.S. 

£56 
Carr. £3 

100 
WATT 
R.M.S. 

£69 
Carr. £4 

I x 15" -}- I x 12" 100 WATT CABINET 
Size 36" x 24" x 15" 075.00. Carr. £5 
Ideal for Disco, Organ or PA work. 
High quality. Full range. 

"SUPERB HI -FI" 
12in 25 watts 
A high quality loudspeaker, its 
remarkable law cone resonance 
ensures clear reproduction of the 
deepest bass. Fitted with a special 
copper drive and concentric 
tweeter cone resulting in full 
range reproduction with remark- 
able efficiency in the upper 
register. 
Bass Resonance 25cpa 
Flux Density 16,500 gauss 
Useful response 20- 17,000cps 
8 or 18 ohms models. 

£22.00 £180 

"AUDITORIUM" 
12in. 35 watts 

A full range reproducer for high 
power, Ideal for Hi -Fi and 
Discotheques. Electric Guitars, 
public address, multi -speaker 
systems, electric organs. 
Bass Resonance 35cps 
Flux Density 15,000 gauss 
Useful response 25- 18,000cps 
8 or 16 ohms models. 

£21.00 £ BO 

"AUDITORIUM" 
15ín. 45 watts 

A high wattage loudspeaker of 
exceptional quality with a level 
response to above 8,200 cps. Ideal 
for Public Address, Discotheques, 
Electronic instruments and the 
home Hi -Ei. 
Base Resonance 35cps 
Flux Density 16,000 gauss 
Useful response 20- 14,000cps 
8 or 16 ohms models. 

£26.00 E160 

Loudspeaker Cabinet Wadding 18in wide, 20p per !t. 

Enclosure Manual containing plans, designs, crossover 
data and cubic tables, 88p. 

E.M.I. I3Z x 8in 
SPEAKER SALE! 
With tweeter. And crossover. f7-95 
10W. State 3 or 8 ohm. 

Post 45p 

£ 1 0.50 
Post 85P 

LI1.50 

15W model 
8 ohms. 

20W model 
4, 8 or 15 ohms. Post 85p 
As illustrated. 

337 WHITEHORSE ROAD, CROYDON 
Open 9-6 Wed. 9 -1 Sat. 9 -3 (Closed for lunch 1.15 -2.30) 

Access & Barclay cards welcome. Rail Selhurst. Tel. 01 -684 1665 

473 

www.americanradiohistory.com

www.americanradiohistory.com


RADIO 
CIRCUITS 
EXPLAINED 
by Gordon J. KING 

* Circuits in modern radio receivers are 
examined - from the simple transistor set 
to the specialised hi -fi receiver. 

* Written by one of the best known authors 
in radio and electronics. 

* Invaluable to the Radio and Audio Tech- 
nician, student and the enthusiast. 

* Richly illustrated, with a minimum use of 
mathematics. 

CONTENTS 

Block and flow diagrams 
R.F. amplifier and mixer circuits 
Frequency changer and r.f. oscillator circuits 
Intermediate frequency circuits 
Detector circuits 
Audio amplifier circuits 
Power amplifier circuits 
Power supply circuits 
Stereo coding and circuits for decoding 
Index 

Available now 160 pages £5.50 
+ 1 folding chart 

Mir 

RECENT TITLES 

BEGINNER'S GUIDE TO RADIO - 
8th Edition 
Gordon J. King 

1977 240 pages f2.75 

BEGINNER'S GUIDE TO 
INTEGRATED CIRCUITS 
I. R. Sinclair 

1977 - 192 pages f2.75 
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ORDER NOW from your local bookseller 
or from: 

NEWNES- BUTTERWORTHS, 
Borough Green, Sevenoaks, 
Kent TN15 8PH 

LOW PROFILE OIL SOCKETS. TIN 
PLATED. 
Prices Per 5 10 25 
8 Pin 10p 45p 85p £2.00 
14 Pin 12p 55p £1.05 £2.50 
16 Pin 13p 60p £1.15 £2.75 
28 Pin 25p £10 £2.30 £5.50 
40 Pin 40p £1.80 £3.50 £825 
STANDARD PROFILE DOUBLE 
SIDED DIL -SOCKETS. 
14 Pin 14p 65p £125 £3.00 
16 Pin 15p 70p £1.35 £-325 

READY DRILLED BLACK ANODISED 
HEAT SINKS 
TO3 1 @ 40p 5 @ £1.00 
T066 1 @40p 5@£1.80 
TO3 x 2 1 @ 70p 5 @ £320 
HEAT SINK COOLERS FITTING TO 5. 
NP204 1 @ 14p 5 @ 65p 
NF205 1 @ 12p 5 @ 55p 
NF207 I (e. 13p 5 C. 60p 
NF209 1 @ 15p 5 @ 75p 
INSULATING KITS. 5 WASHERS 

10 BUSHES 
Melinex Mica 

Mounting Pads 10 /Pack 50 /Pack TO3 @ 28p /Kit @ 30p /Kit 
TO66 @ 25p /Kit .) 30p /Kit TOS 4 Hole 9p 40p Bush shank length req: -205, 158, -125, TO184 Hole 9p 40p 05, -025 Please state req. 

CONVERTERS TRANSISTOR INSULATION 
1099 TO DIL COVERS 
TO92 DIL 

TO5 5 @ 15p 10 @ 25p TO18 
TO 

TO 
TO86 5@ 35p 10 @ 79p T018 TO T05 

TO98 TO505 
p POWER SOCKETS 

TO3 1 @ 14p 5 / 65p DIODE CRADLES 10p 45p T066 1 @- 16p 5 @ @. 75p 
Larger range of transidbr pads and TO220INSULATING KITS 

ces 5 Washer 5 Bushes 
Include V.A.T. Melinex 20p /Kit Mica 25p /Kit 

Post and Packaging 15p kits /pads /sockets /coolers. 25p for anodised heat sinks. 

55p £2.50 
55p £2.50 
9p 40P 
9p 40p 

40p 

insulating bushes in catalogue. All pri 

Full Illustrated Catalogue . Send 30p For Post á Packing. 

From MOULDED ELECTRONIC 
COMPONENTS INT. LTD. 
34d QUARRY HILL ROAD, 
TONBRIDGE 
KENT 
PHONE 0732365910 

AND TRANSFORM THE QUALITY 
OF YOUR TAPE PLAYER 
AN EXTENSIVE RANGE ALWAYS IN STOCK 
ASK FOR OUR SHORT FORM CATALOGUE 

STANDARD HEADS TO 
FIT MOST TAPE PLAYERS 
AT BULK DISCOUNT 
PRICES. 
ENCLOSE 15p P & P WITH 
ORDER .. 

MONO-CASSETTE 90p 

STEREO CASSETTE £2.00 
STEREO 8 

CARTRIDGES £1.00. 
M/S CASSETTE 

ERASE 60p 

M N N D LI TN. Ceewkerne 4321 
THE MONOLITH ELECTRONICS CO. LTD. 
5/7 Church Street, Crewkerne, Somerset, England 

V.D.U./1lIIACRO" COMPUTER 
with so many 
features... 
* Rock Steady Pictures 
* Crystal Controlled 
* Telephone Interface 
* Tape Programmable 
* Software Available 
a Ideal for Education 
a Expandable Memory 
* Repeat Facility 
4, Tab Key 
* Video or UHF Output 

a Games and Things on Tape 
Ready -Built or in Kit Form 

a Expandable Number of Lines 
e Selectable Flashing Characters 
á Forward and Reverse Typing Mode 
* Automatic Tape Stop /Start 

COME ALONG AND PLAY MASTERMIND or S.A.E. FOR INFORMATION 

CROFTON ELECTRONICS LIMITED 
35 GROSVENOR ROAD,TWICKENHAM, MIDDLESEX Tel: 01- 8911923 
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® A COMPLETELY NEW DESIGN 

® 60 WATTS R.M.S. ( 1dB) INTO 40 USING 
50V: 35 WRMS INTO 8í /5®V 

® WILL OPERATE BETWEEN 20 & 65V SUPPLY 
(Output varies accordingly) 

® T.H. DISTORTION BETTER THAN 0.3% 
(TYPICALLY-O. 1%) 

® FREQUENCY RANGE 10 to 50,000Hz 
-3dB AT 10Hz: -3dB AT 50KHz 

® INPUT 350mV FOR FULL OUTPUT 

® MADE IN OUR OWN FACTORY 

THE POWER SUPPLY 
YOU WANT IS HERE 

With 13 -15 volt take -off points on 
all models except SS.312. Outputs 
stated below are unloaded. 

SS.312 12V/1A £6.60 
SS.318 18V /lA £6.95 
SS.324 24W1 £7.65 
SS.334 34V/2A £8.75 
SS.345 45V/2A £1075 
SS.350 50V /2A £11.75 
SS.360 60V /2A £12.75 
SS.370 70V /2A £14.75 

SS.310/60 Stabilised power supply; 
10V to 50V /2A £17-75 

SS.300 Power stabilising unit 
10150V adjustable for adding to un- 
stabilised supply units. £5.50 

POWER AMPS 
Outputs rated in watts, R.M.S.. - or - rdB 

SS.103 3W./one I.C. /mono £2.85 
SS.103 -3 Stereo of abo'vejusing 

two I.Cs. £500 
SS:105 5W/3 0113.5V £3 95 
SS.110 10W/4 0/24V £4.65 
SS.120 20W/4 0/34V £5.15 
SS.125 25W/812/50V £7 25 
SS.140 40W/40/45V £6.50 
SS.160 60W/40/50V £850 
SS,1100 100W /40 /70V £1050 
TONE CONTROL /PRE -AMPS 
SS.100 Active st. control/ 

bass /treble £300 
SS.101 Stereo Pre -amp for 

ceramic P.U. £2-75 
SS.102 Stereo P.A. for mag. 

P.U. £4 45 
UNIT ONE Stereo P.A. /Tr./ 

Bass /Vol /Bal. £9.00 
UNIT TWO As Unit 1 SS.101 but 

for mag. P.U. £12.50 
FM. STEREO DECODER 
SS.203 Phase lock loop with 

LED indicator £5.25 

PAY ONLY THE PRICE YOU READ 
All prices quoted include Y.A.T. Goods sent post tree in U.K. Owing to time 
between sending our ad. to this journal and its appearing to the public, prices 
may be subject to alteration without notice. E. & O E 

Stirlin Sound 9 
Dept. PW I 17, 37 VANGUARD WAY, SHOEBURYNESS, ESSEX 

Telephone: (03708) 5543 

SHOP -220 -240 West Rd., Westcliff -on -Sea, Essex SSO 9DF 
Telephone: Southend (0702) 351048 

r 
To Stirling Sound, 37 Vanguard Way, Shoeburyness, Essex 
Pleasesupply 

Practical Wireless, November 1977 

SS 
160 

Another Stirling Sound Winner 
Coming between SS.140 and SS.1100, the new SS.160 fills 
a gap in power amp modules (3 to 100 watts r.m.s.) 
that will particularly please those wanting a not -so -big disco 
or P.A. system as well as those with speakers needing 
plenty of power to drive them. With circuitry developed 
around a self- centering mid -rail, excellent results will come 
from using as little as 20 volts power supply. (Power output 
will vary accordingly). Because we use heavy duty com- 
ponents able to operate beyond our claimed specifications, 
you can buy and build with confidence. YOUR SS.160 IS 
READY NOW AND WE HAVE MADE A NEW POWER 
SUPPLY UNIT (SS.360) SPECIALLY FOR IT. 

£ 8e POST FREE 

Multi- finned large heat sink, 75p post free inc. V.A.T. 7 

SPECIAL STIRLING SOUND OFFER 
Bought separately SS.160 costs £8 50, 
SS.360 £1275, heatsink 75p (total - 
£22-00). Buying all three together, inc 
V.A.T. it costs you only (post free) £21.00 

And the SS:1100 money saver 
SS.1100- £1050: SS.370- £1475: Large heat sink -£1.50 
(total -£2675). Buying all three together saves you £2 00 
-inc. V.A.T. (post free) £24.75 

Use coupon for prompt delivery 

for which I enclose £ or by Access /Barclay Card 

NAME 
ADDRESS 

P.W.117 
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0eCtT ?' , 

Each circuit diagram 
has the holes numbered 

into which the components are inserted. 

Push the component 
into the S -Dec 
No soldering. 

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. 

Plug components in and out. 
When circuit is proved working, 

transfer component by component 
to exactly same numbered position 

in Blob- Board. 

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. 

BURGLAR ALARM 
EQUIPMENT SUPPLIES (TRADE) 
Bell boxes plastic coated steel .. £525 
Magnetically operated door switch surface type £065 
Magnetically operated door switch Such type 
Vibro sensitive switch 

£0 60 
£275 

Pressure pads large 29" x 15" 4 wires .. £175 
Pressure pads stair tread size 4 wires £50 
Aluminium window foil 100ft, self adhesive.. £200 
Take off blocks for window foil per pair .. .. £040 
Heavy duty 6" bell 12V .. .. .. .. .. £775 

£6 00 
3" belt .. .. .. .. .. .. .. £225 
Key switch single pole + chrome plate .. £300 
Battery for above large HP1 .. .. .. £250 
Kolak horn .. .. .. .. £1600 

CONTROL UNITS 
Battery operated model .. .. .. .. £1400 
Battery and mains model .: .. .. .. 
B.S. 4737 model battery + mains .. .. 

£10 00 
£3200 

D.I.V. battery model .. .. .. .. £100 
D.I.Y. battery 4. mains .. .. .. .. £15 00 

ALL PRICES + 12 +% VAT -NO VAT EXPORT 

ASTRO ALARMS 
25 STOCKTON ROAD, SUNDERLAND, 
TYNE & WEAR, ENGLAND. TEL: 0783 77825 

SAE FREE 
LIST FOR 
SPECIAL 
EQUIPMENT 

DISCOUNTS 
PER ITEM 

5+ 10% 
254- 15 
100+ 20% 
POST FREE 

SECURITY SUPERMARKET 
WE HAVE STOCKS OF EVERYTHING YOU NEED. 
CALLERS WELCOME. OPEN 6 DAYS 
EXPRESS POSTAL SERVICE 
FREE CATALOGUE SEND S.A.E. 
Complete Kit for House £54.00 inc. VAT plus postage 
Control Unit 10066 E19.50 plus LI p &p 
(mains /Battery complete unit) 
MAGNETIC CONTACTS 75p TAMPERJUNCTION BOXES 24p 
MATS LARGE 28" X 15" 1.20 VIBRATION DETECTORS 1.74 
STAIR SIZE 6" x 24" 1.10 DOOR LOOPS COMPLETE 59p 
WINDOW FOIL 33 M & S 2.45 BELLS & SIRENS FROM 6.00 
KEY SWITCHES 1.95 BELL COVERS FROM 6.00 
ELECTRONIC CAR ALARM ONLY £5 .00. 
Please add VAT 12; %, Post 70p min. 

A. D. E.(SECURITY) CO., 
217 WARBRECK MOOR 
AINTREE, LIVERPOOL 
TEL: 051 -525 -3440 
STOP PRESS 1 Trade Price List Available 
Applications on Official Stationery only 

For Semi- Conductors 
including 

Small Signal Transistors 
Power Semi -conductors 
TTL, CMOS, I.Cs 
Linear I.Cs 
Signal and Power Diodes 
Zener Diodes 
Magneto Resistors 
Hall -effect devices 
Magnetic Proximity Switches 
Opto- electronic devices 

ELECTRO VALÜE 
TO MAKE THE BEST OF 
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For passive components 

including 
Plastic Film Capacitors 
Electrolytics 
Semi -precision capacitors 
Transformers 
Pot Cores 

R.M. Cores 

Ring Cores, etc. 

ELECTRO ALUE 
THE PROJECTS YOU BUILD 

The Open Door to Quality 
It's she Electrovalue Catalogue No. B (4th edition 
black and who cover) with completely up -dated 
prices. 144 pages, well illustrated. 40p post free with 
40p voucher usable on orders for £5 or more. Send 
for yours now and order in confidence. 

GOODS SENT POST FREE IN U.K. 
FOR C.W.O. ORDERS. Keenly competitive prices 
plus ATTRACTIVE DISCOUNTS and only best 
quality goods. 

ELECTRO ALOE LTD 
(Dept. PW I I) 28 St. Jude's Rd., Englefteld Green, 

Egham, Surrey TW20 OH E. 
Phone: Egham 3603. Telex: 264475. 

North -680 Burnage Lane, Burnage, Manchester 
Phone: (061) 432 5945. 
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SYSTEM 7000 -GUARANTEED MODULES 
FOR ALL DISCO /PA APPLICATIONS 

POWER AMPLIFIER MODULES 30-240 WATTS 
Fully tested & guaranteed. 
Full RMS Sine Wave output. 

NI Distortion typically 0.2% 
9 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. 

30 Watts rms 60 Watts rms 120 Watts rms 240W rms 

SA308 
30W rms/ 
8 ohms 
£9.50 

SA604 SA608 
60W rms/ 60W rms/ 
4 ohms 8 ohms 
£12.50 £13.50 

SA1204 SA1208 
120W rms /. 120W rms/ 
4 ohms 8 ohms 
E14.50 £21.00 

SA2404 
240W rms/ 
4 ohms 
£25.50 

POWER SUPPLIES FOR THE ABOVE MODULES -READY WIRED & FUSED ON GLASS 
FIBRE PCB 

PM301 
For 1/2 
SA308 
£9.90 

PM601/4 l PM601/8 
For 1/2 For 1/2 
SA604 SA608 
E12.50 £12.50 

PM 1201 
For 1 

SA1204 
£12.50 

/4 PM1201 /8 PM 1202/4 PM 1202/8 PM2404/ I 

For I For 2 For 2 For I 
SA1208 SA 1204 SA1208 SA2404 
£1250 ¿19.50 £1950 £1950 

SYSTEM 7000 COMPLETE DISCO MIXERS (with Autofade) 

Ready to plug in & use 

6/ k+3t q yy y t yam. 

, ; w Automatic Mix override 

0 0 O SD . r Q O V' i Y CO ç Twin deck & meic & tape inputs 
Left /Right deck fader 

The choice of the professional D.J. 20M.-20kHz Noise -77dB 
Controls: Mic volume, Bass, Treble, A /Fade Depth, Tape, L /Deck, R /Deck volumes, Bass, 

Treble, Master, Headphone volume, Selector & On /Off. 

Mono 18v £37.50 Mains £4350 Stereo 10v £5350 Mains £59 50 

IN MODULAR FORM -All you require is front panel (see below) knobs 
& sockets etc. All electronics are assembled & 
tested. 

Specification as for 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 Supply unit £8.50 

SYSTEM 7000 LIGHTING CONTROL UNIT MK II (Fourchannel) 

HAS YOUR LIGHT UNIT GOT? 

4) 
. 

_. 

- ... tnr,._.__' 

4,000 W handling S. Integral dimmers 
Sequence facility Automatic audio level 
Smart 2 tone panel OURS HAS! ® Advanced IC circuitry 
Top grade components ONLY 

£42.50 All your needs in 
one superbly designed unit 

IN MODULAR FORM -THE QUADRAFECT 
As with the mixers the MK II L.C. unit may be 
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 -20Hz Sequence Fully suppressed 

£2950 
(Panel £2.50) 

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 echos end /return etc. 

Inputs for low and high 2 mie, ceramic & magnetic 
cartridge etc. 
Up to 20 input modules per single mixing module 
Feed most types of amplifier -accepts all Inputs 
Professional low noise circuitry 20Hz -30kHz 
Infinitely adaptable- Extremely economical 

COMPLETE MODULES With facia panel, 
Knobs & sockets, Monitor buttons, Ready wired & tested 

Mono input E8.50 Mono mixing stage £8.50 
Stereo input £12.00 Stereo mixing stage E12.00 

0-5W headphone 
circuit 

Full range bass/ 
treble controls 

Noise -80dB 

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 -PPM I8- £8.50. 

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 SA Triacs -individual channel fuses 
I -240 W Input -master audio level plus Bass /Middle /Treble 

COMPLETE UNIT -Fully MODULAR FORMEacia & knobs etc. 
cased with rear terminations -just plug Needs only 11 simple connections 
plug in and go! £24.75 £16.50 (Panel £2.50) 
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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. £28.80, 12 months at £21.33 or 24 months at £1201) 

SUPER CENTAUR 200W STEREO 
As above but with 200 WATTS OUTPUT and larger TWIN CABINETS. 
E275 + £10 Carr. (Deposit £32.80, 12 months. at £2939 or 24 months at £15.21). 

GXL CENTAUR 200W STEREO 
As the SUPER CENTAUR but with extra large twin 200 WATT CABINETS, DECK LIGHTS, 
DECK STARTS & SUPERIOR DECKS. 
E349 + £10 cart. (Deposit E42 72, 12 months at £36 58 or 24 months at £20.54) 

NI Cue Light -I- 
Head Phone 
monitoring 
Mic & Tape 
Inputs 
Crossfade & 
Override 
Logic Circuitry 
Lightshow 
Complete and 
ready to use 
Extremely 
Rugged 
construction 
Twin BSR. 
Decks 

Send today for 
Free Illustrated 
Leaflet on Saxon 
Complete Discos 
& Package PA 
Systems. 

All Equipment 
subject to a Two 
Year Guarantee. 

Deliveries in the 
UK by our own 
vans. 

50W MINI DISCO £139.50 + £5 carr. (Dep. £16.05, 12 months at £13.30 or 24 months 
at £7.46) 
100W MINI DISCO E159.50 + £5 carr. (Dep. £22.66, 12 months at £ 14.73 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 £7.73) 

SEND YOUR SPECIAL REQUIREMENTS FOR A CUSTOM DISCO QUOTATION 

SYSTEM- 7000 
MINOTAUR 100 -All Purpose Wide Range Amplifier 

IOOW rms * IdB 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 f 2dB tp. 150 watts output. An 

1111 23dB base /treble absolute must where multiple 
mixing & power are required 

Four individually mixed inputs 
Wide rnage bass /treble + master 

An extremely compact and 
versatile amplifier with 
full protection and a clean, 
attractive appearance. 
Ideal for all groups, 
disco's & clubs 

£49.50 Fully short proof 
Superb value for money 

SAXON 150 HEAVY DUTY AMPLIFIER £59.00 

STROBES & PROJECTORS (We stock the full Pluto range) 
Send for details 
SUPERSTROBE £19.75 

2 -3 Joules 
80W Tube for long life 
Compact 4" X 4" X 4" 

PRO -STROBE £32.50 
MI 6 -8 Joules 

External trigger 
Long Life tube timer 
circuit 

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 mies EMSOI 600 ohms E13.50 
ECM! Dual Impedance £1495 Crown headphones E6.75 
Heavy duty boomstand £14.50 

All prices subject to VAT Q 8% except SA308/PM301, mies. and headphones (12k 
Add 50p post & packing on all orders except where already shown. 
Ordering: By Telephone -Access, Barclay Card or COD Ring (01) 684 6385/0098 

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 £8.50 ea. 

Exporters to 17 countries- enquiries welcomed 
Ring Sue Abegg on (01) 684 6385 for U,K, trade enquiries 
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TTLs by Y 
7400 18p 
7401 tip 
7402 180 
7403 180 
7404 24p 
7405 25p 
7406 43p 
7407 43p 
7408 22p 
7409 220 
7410 18p 
7411 26p 
7412 25p 
7413 40p 
7414 85p 
7416 40p 
7417 40p 
7420 180 
7421 43 p 
7422 280 
7423 360 
7425 33p 
7426 43p 
7427 40p 
7428 40p 
7430 18p 
7432 37p 
7433 43p 
7437 37p 
7438 37p 
7440 18p 
7441 gyp 
7442 '6P 
7443 12op 
7444 1200 
7445 108p 
7446 108p 
7447 90p 
7448 85p 
7450 180 
7451 top 
7453 180 
7454 180 
7460 180 
7470 380 
7472 32p 
7472 38p 
7474 37p 
7475 48p 
7476 37p 
7480 54p 
7481 108p 
7482 900 
7483 99p 
7484 7200 
7485 1200 
7486 360 
7489 340p 
7490 40p 
7491 90p 
7492 Up 
7493 40P 
7494 Sop 
7495 75p 
7496 900 
7497 290p 
74100 7400 
74104 75p 
74105 750 
74107 36p 
74109 60p 
74110 60p 

TEXAS 
74111 75P 
74112 960 
74116 216p 
74118 160p 
74120 130p 
74121 32p 
74122 52p 
74123 75p 
74125 70p 
74126 SIp 
74128 820 
74132 810 
74138 lip 
74141 Up 
74142 300p 
74145 95p 
74147 2050 
74148 1600 
74150 1300 
74151 Ill 
74153 sin 
74154 7800 
74155 g7p 
74158 g7p 
74157 970 
74159 250p 
74160 130p 
74161 130p 
74162 130p 
74163 1309 
74164 140p 
74165 150p 
74166 1600 
74167 3200 
74170 260p 
74172 7500 
74173 1900 
74174 130p 
74175 970 
74176 130p 
74177 9300 
74180 1200 
74181 324p 
74182 150p 
74184 250p 
74185 7900 
74180 19 0p 
74190 990p 
74191 160p 

74192 130p 

74194 
1104194 

74196 130. 
74197 í30p 
74198 2700 
74199 2700 
74221 175p 
74251 150p 
74265 97 
74278 320p 
74279 150p 
74283 2209 
74284 475p 
74285 475p 
74290 1600 
74293 1800 
74298 220p 
74365 1600 
74366 1600 
74367 7800 
74390 220P 
74393 245p 
74490 250p 

OP. AMPS 
LM301A 4Op 
LM318N 225p 
LM324N 1200 
LM33QN 175p 
NE531V 140p 
709 381) 
733 150p 

741 25p 
747 760 
748 40p 
776T 216p 
MC1458 75p 
CA3130 108p 
CA3140 108p 
CA3160 120p 
LM3900 70p 

TRANSISTORS 
AC125 30p 
AC126 25p 
AC127 25p 
AC128 25p 
AC176 25p 
AC187 25p 
AC188 25p 
AD149 60p 
ADM 45p 

TIP29C 62p 
TIP30A 60p 
TIP30C 72p 
T1P31A 56p 
TIP31C Up 
TIP32A 63p 
TIP32C 850 
TIP33A 97p 
TIP33C 120p 
TIP34A 124p 
TIP34C 160p 
T1035Á 243p 
TIP35C 290p 
11036Á 2970 
TIP36C 360p 
T1P41Á 70p 
TIP41C 84p 
11P42A 780 
TIP42C 980 
7102955 780 
TIP3055 Sop 
T1S43 40p 
T1S93 26p 
2N697 zee 
2N698 43p 
2N706 2Sp 
2N708 22p 
2N918 43p 
2N930 19p 
2N1131 Up 
2N1132 Up 
2N1304 75p 
2N1305 75p 
2N1306 75p 
2N1307 75p 
2101613 22 
2101711 Up 
2N1893 32p 
2N2102 60 
2N2160 120p 
2N2219 Up 
2N2222 220 
2N2369 150 
2N2484 32p 
2N2646 520 
2142904/A 22p 
2N2905/A Up 
2N2906/A Up 
2N2907A 25p 
2N2926RB 9p 
2N29260G 11p 
2N3053 22p 
2N3054 65p 
2N3055 65p 
2N3439 72p 
2N3442 - 151p 
2N3565 34p 
2N3643 48p 
2N3644 480 
2N3702 14p 
2N3703 14p 
2N3704 94p 
2N3705 14p 
2N3708 94p 
2N3708 14p 
2N3709 14p 
2N3707 140 
2N3711 140 
2N3773 320p 
2N3ß19 270 
2103820 SOp 
2N3823 70p 
2N3866 97p 
2N3903 18p 
2103904 22p 
2103905 22p 
2113906 22 
2N4058 99p 
2N4060 190 
2N4123/4 220 
ZN4125/6 22p 
2104289 240 
2N4401 34p 
2N4403 34p 
2N4427 97p 
2104871 BOp 
2N5089 - 34p 
2N5179 75P 
2N5245 /0p 
2N5298 58p 
2N5401 62p 
2N5457 OP 
2N5455 40p 
2N5459 IOp 
2N5485 /Sp 
2N6107 70p 
2N6027 600 
2N6247 2000 
2N6254 140P 
2146292 70p 
3N128 00p 
3N140 870 , 
3N141 90p 
3N187 200p 
40360 43p 
40361 43p 
40362 45p 
40409 75p 
40410 750 
40411 3259 
40594 90p 
40595 970 
4 g Bp 
40636 í48op 
40873 58p 
40871 gyp 
40872 900 

LINEAR I.Cs 
AY -1 "212 6500 
CA3028A 112p 
CÁ3046 650 
CA3048 250p 
CÁ3053 75p 
CÁ3065 200p 
CÁ30801 97p 
CÁ30691 240D 
CÁ3090Á/0 4250 
ICL8038CC 400p 
LM377N 200p 
LM380N 112p 
LM381N 190p 
LM389N 160p 
M252AA 850p 
MC1310P 180p 
MC1351P 110p 
MC1495L 4905 
MC1496G /P 112p 
MC3340P 180p 
MC3360P 160p 
MFC4000B 7200 
MFC6040 2000 
N5596 9120 
NE540L 225p 
NE555V 40p 

NE556 100p 
1015616 4500 
NE552B 4500 
101565 2800 
NE566V 1000 
NE567V 2000 
SN72710N 540 
SN76003N 2750 
SN76008 2800 
5107801310 1750 
SN76013ND 160p 
SN76018 2900 
SN76023N I75p 
SN76023N0 160p 
SN76033N 275p 
8P8515 710P 
TAA621A 310p 
TAA661B 150p 
TBA120 970 
TBA841B 300p 
TBA651 225p 
TBA800 112p 
TBA810S 125p 
7BÁ820 9000 
TDA2020 4050 
ZN414 140p 

ÁD162 45p 
AF114 30p 
Aí115 300 
ÁF116 300 
ÁF717 300 
AF127 40p 
AF139 40p 
ÁF239 48p 
8C107/8 10p 
13C108/8 900 
8C109 100 
BC109C lip 
BC147 9p 
BC148 8p 
8C149 10p 
2C157 11p 
8C158 13p 
BC159 13p 
BC169C 150 
BC171 12p 
BC172 11p 
BC177 20p 
BC178 17p 
BC179 20p 
BC182 12p 
BC183 12p 
BC184 

32p BC187 32p 
BC212 14P 
BC213 72p 
8C214 970 

- BC461 40p 
BC478 32p 
BCY70 20p 
BCY71 24p 
B0124 140p 
BD131 63p 
BD132 67p 
BD135 54p 
1313135 55p 
BD139 56p 
B0140 60p 
BDY56 225p 
BF115 Up 
8F167 Up 
BF170 25p 
BF173 27p 
BF177 28p 
BF178 30p 
BF179 35P 
BF180 35p 
8F181 35p 
BF185 24p 
BF1 230 
BF795 13p 
BF195 17P 
BF197 19P 
BF197 190 
BF200 400 
0F244B 40p 
BF256B SOp 
BF257 340 
BF258 39P 
BF259 48P 

- 
BF337 32p 
BFR39 340 
BFR40 340 
BFR41 34p 
8FR79 340 
BFR80 340 
BFR81 340 
BFR88 379 
BFW10 900 
BFX30 34p 
BFX84 30p 
BFX85 30P 
BFX86 300 
BFX87 Up 
BFX88 300 
BFY50 22p 
BFY51 Up 
BFY52 22p 
BFY90 900 
BRY39 lop 
BSX19 200 
BSX20 200 
BU105 í00p 
8U108 3120 
MJE340 70p 
MJ481 175p 
MJ491 216p 
MJ2501 250p 
M7í955 1300 
MJE2955 1300 
MJ3001 2500 
MJE3055 900 
MPF102 450 
MPF103 400 
MPF104 40p 
MPF105 lop 
MPSA06 370 
MPSA12 62P 
MPSA56 400 
MPS 72p 
MPSUO 

5 
5 720 

MPSU me 
MPSU55 55 980 
MPSU58 980 
0C28 90p 
0C35 900 
0C42 25 P 
0C45 25p 
OC71 4Op 
Rí0088 225p 
R20108 225p 
TIP29A 50p 

VOLTAGE REGULATORS -Fixed 
Plastic- T0220-3 Terminals 
1 Amp + ve - ve 
5V 7805 115p 7905 180p 
8V 7808 9150 - - 

12V 7812 1950 7912 160p 
15Y 7815 7950 7915 1600 
18V 7818 1150 7918 160p 
24V 7824 115p 7924 160p 
100mA -T092 

5V 78L05 70p 79L05 80p 
8V 78L06 70p - - 

12V 78L12 70P 79L12 80p 
15V 78L15 70p 79L15 80p 
LM309K (T03) 1A 5V 150p 
LM323K (103) 3A 5V 7000 
LM327N (16 DIL) 100mA +5 -12V 275p 
MC1468 (16 DIL) 100mA ±15V 300p 
(Adj. by Rs from í8V to ±20V) 
T6A6256 (705) 0.5A 12V 720p 
7805 (T03) 1A 5V 150p 
VARIABLE 
723 14 pin OIL 2V -37V 150mA 45p 
LM317T TO220 1A -2V -37V 325p 
TL430 TO92 100mA 2V-30V 75p 
78MGT2C 4 pin OIL 5V -30V 500mA 9450 

OPTO.ELECTRONICS 
OCP 71 130p LEDS: T1L209 Red 140 
ORP 12 100p TIL211 Green 27p 
ORP 60 90p T1L32 Infrared 810 
ORP 61 90p 0.2" Red 180 
2N5777 480 Green 20p 

Yellow 26,.. 
DISPLAYS 
3015F Minitron 200p FND500 Red 1300 
DL704 Red /Green 160p Red 130p 
DL707 Red /Green 250p T1L321 Red 130p 
DL747 Red/Green 250p 711322 Red 1300 

DRIVERS: 75491 34p 9368PC 216p 
75492 104p 9374PC 218p 

CMOS ICs 
4000 21p 
4001 21p 
4002 21p 
4006 9270 
4007 21p 
4009 21p 
4011 -290 
4011 230 
4013 23p 
4014 500 
4015 900 
4016 54p 
4017 9200 
4018 110p 
4019 57p 
4020 9400 
4021 1í0p 
4022 UOp 
4023 23p 
4024 90p 
4025 23p 
4026 2000 
4027 64p 
4028 1100 
4029 120p 
4030 67p 

4040 150p 
4042 97p 
4043 9000 
4046 1500 
4046 1500 
4049 gq 
4050 580 
4054 120p 
4055 140p 
4056 145p 16A 
4060 130 
4069 30p 
4071 30p 
4072 300 
4081 30p 
4082 30p 
4093 loop 
4510 140p 
4511 140p 
4516 130p 
4518 1400 
4528 140p 
14433 114 
14533 540p 
14583 £1 

SCR -THYRISTORS 
lA 50V T05 gyp to 400V 705 

B D 
3A 400V stud 120p 
7A 400V T05 120p 
12A 400V T0220 180p 

400V T0220 220p 
16A 600V T0220 270p 
BT 106 stud 1500 

C106D 700 
2113525 130p 
2N4444 200p 

DIODES 
BY127 12p 
0p47 gp 
0A81 15p 
0Á85 15p 
OÁ00 90 
OAST O 

0Á95 sp 
0A200 gp 
0A202 10p 
1N914 4p 
1N916 7P 
1N0148 Op 
1N400112 OP 
1N4004/5 7p 
1N4007 8p 
1N5401 15p 
1N5404 20p 
1N5407 25p 

ZENERS 
2.7V-33V 
400mal 190 
1W Up 

TRIALS 
Plastic 
3A 400V 850 
6A 400V 1070 
8A 500V 1200 
10A400V140p 
10A 500V 1600 
15A 400V 200p 
15A 500V 2250 - 
40430 1300 
40869 130p 
T2 302D 1389 
BR100 320. 

- - 

BRIDGE 
RECTI- 
FIERS 
IA 50V 25p 
1A 100V 27p to 400V 31p 
2A 50V 400 
2A 100V 450 
2A 200V 550 
3A 200V 70p 
3A 600V 80p 
4A 100V 90p 
4A 400V 90p 
6A 5DV góp 
6A 100V 1080 
6A 400V 120p 
10A400V270P 
25A 400V 4000 

LOW PROF 
SOCKETS BY 
8 pin 120 

14 pin 12p 
16 pin 140 
18 pin 30p 

LE DIL 
TEXAS 

22 pin 380 
24 pin 38p 
28 pin 4Sp 
40 pin 60p 

HEAT SINK 
E Plastic SIN 

70220 
TRS. or VR 
17 °C Up 

FM TUNER 
LP1186 £9.50 

MEMORY I.Cs 
1702A EPROM 16000 
2102 -2 RAM 216p 
2107 RAM 854p 
2112 -2 RAM 470p 
AY- 5 -1013P UART 850p 
C8080A CPU 14000 
R03 -2513 ROM 1150p 

PW "JUBILEE ELECTRONIC ORGAN 
AY -1 -0212 6500 VM18 
AY -1 -5050 250p IA DIL Bridge 45p 
AY -1 -1313 775p 7812 1150 
AY -5 -1315 750p LM320 -12 
AY- 5 -1317A 650p -12V Regulator 160p 
DIL SKTS to suit available. All prices VAT inc. 

Soiderdon 
Pins 
100 for lop 

TV GAME 
IC AY -3 -8500 
775p 

VAT INCLUSIVE TECHNOMATIC LTD. PRICES MAIL 
ORDER 

54 SANDHURST ROAD, LONDON, NW9 Please add 25p ONLY 
P. & P. Tel. 01 -204 4333 Telex 922800 
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Sonic 
HI-Fi DISCOUNT CENTRES 

DISCOUNT 
SPEAKERS 
Imp8 or 15£1 as app. 

Guarantees: 
TITAN 5 years 
FANE 2 years 

OTHERS 1 year 
ALL PRICES 
INC. VAT 

Prices correct at 15.9.77 

HI -FI TYPES Sonic 
List /Value Price 

5" FANE 501 Mid or Full range Sp. Price £4.95 8" x 5" 15w Various makes Sp. Price 13.35 8" A.F. Model 80 Dual Cone Sp. Price £5.93 8" A.F. Model 83 Dual Cone Sp. Price 16.93 FANE 805 Sp. Price £5.93 
FANE 804 Sp. Price 41.93 FANE 801 Dual Cohe Sp. Price £795 FANE 8" 808T Dual Cone Sp. Price 13.93 FANE 8" 807TP Sp. Price [4.75 WH'FEDALE L'TON 3XP kit Pr. £52.94 137.95 
10" DENTON 2XP KIT Pair £35.93 £25.93 
10" GLENDALE 3XP KIT 175.62 £53.95 8" FANE MODE ONE KIT Sp. Price Pair £19.99 0" ELAC Model IORM Sp. Price 13.83 2" FANE 121/15LR20w Sp. Price 01.93 2" FANE 122/1025w Sp. Price £9.95 
GROUP /DISCO TYPES 
2" FANE POP IS Sp. Price [4.99 2" FANE POP 25T 25 -30w Sp. Price - £995 2" TITAN T12/48 45w £15.80 £10.95 2" TITAN T17/60A 60w £22.50 £12.93 2" TITAN T12/100A IOOw £36.00 £22.95 2" CELESTION GI2M 11650 £12.911 2" CELESTION G12H 30w £22 00 £15.95 
2" CELESTION GI2150 50w £25.75 £17.30 2" CELESTION GI2/SOTC 128.00 07.95 2" GOODMANS 12 PD Sp. Price £18.93 2" GOODMANS 12 PG Sp. Price £17.93 
2" FANE 'SPECIALIST' P.A. 80 125.95 416.95 2" DISCO 80 £27.95 £17.95 2" GUITAR SOL 05.75 116.93 2" GUITAR 80B £26.95 £17.93 2" FANE CRESCENDO 12A 80 £57.35 139.95 2" FANE 150 157.35 £29.95 2" FANE 12L 80 159.95 141.95 
2 " FANE ISO £59.95 £35.95 2" FANE 12 BASS 8f3 L56.70 £3993 2" FANE 150 £56.70 129.95 5" FANE POP6O 60w 150 - 125.95 112.95 
5" TITAN TI5 /60 60w 126.00 118.93 
5" TITAN TI 5/70 70w 0800 119.95 5" TITAN TI51100 IOOw L41.00 128.95 
5" FANE 'SPECIALIST' BASS 85 £39.95 129.93 
5" BASS 100 142.00 131.30 5" GÖODMANS 15P Sp. Price [23.93 5" CELESTION GISC £36.00 126.93 
5" FANE CRESCENDO 15 /IO0A 80£7295 149.93 5" FANE , 172.95 £39.95 
5" FANE CRESENDO BASS 17600 149.95 
5" ,. I51100LT £74.69 149.95 5" 151160 160w £95.00 £65.93 
5" 15/125A £95.00 £6995 S' COLOSSUS 200w £108.00 £69.95 8" TITAN TÌ8 /100 IOOw £47.00 £35.95 8" GOODMANS 180 Sp. Price 179.95 8" CELESTION GI8C £53.00 £39.93 8" FANE CRESCENDO I8A E101 -95 09.93 8" FANE CRESCENDO BASS £8995 £5995 8" 'COLOSSUS' 200w 1115.00 169.93 

HORN UNITS (Carr. 75p) 
CELESTION MHI000 25w 117.00 113.75 FANE 910 MK II 50w £1775 £10.99 

,. 20 w 159.95 139.95 
44 30.50w ¿7.95 15.95 

EII.75 1895 
104 50.70w £16.95 [12.93 

HIGH POWER 'CROSS- OVERS' 
FANE HPXIR or HPX2R Carr. 35p £2.99 11.99 
ADD -ON HIGH FREQUENCY UNITS 
F.A.L. 'Add-on' Carr. El 151.84 £35.95 TITAN TIH 70w Carr. El Sp. Price 125.95 TITAN TS2H IOOw Carr. £I Sp. Price [25.95 
HI -FI SPEAKER SYSTEMS Carr. £1.50 Pair 
LEAK 3020 Pair £128.56 184.93 LEAK 3030 Pair 1175.84 £114.95 LEAK 3050 
WHARFEDALE 

Pair 1245.80 1162.95 
DENTON 2XP Pair £65.45 143.95 LINTON 3XP Pair E91 71 162.93 CHEVIN XP Pair £42.55 £30.95 GLENDALE 3X0 Pair 1126.67 £87.95 

Also for personal shoppers only 
AMPS, T'TABLES, JINGLE MACHINES, 
DISCO CONSOLES, LIGHTING, CABINETS, 
CREDIT TERMS AVAILABLE oovrdar ers L20 
Phone orders accepted from Access & Barclay card holders. Branches at 
403TSAUCHI 

s 32 
ALL 

STREET GLASGOW 
24 NEWGATE SHOPPING 

NEWCASTLE CENTRE Tel: 0632 25168 
106 

ROADPORT MIDDLESBROUGH 
Tel: 0642 217402 

Mail Orders & Export enquiries to Middlesbrough 
Branch. Add 55p carr. on Hi -Fi spkrs. or kits. Otherwise add 85p (12" spkr.) LI.25 (15 ")£2 (I8 ") 
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NEW FROM CASIOTRON 
A new range of these superb watches, available from October. Full details and photo- 
graphs are not available yet but they should knock spots off all the competition. All with 
at least 9 functions including backlight plus Stopwatch to 13 hours. Some will have a 
Dual Time Zone feature and some a full Chronograph measuring lap times to One 
Hundreth of a second. Slimmer than ever, around ) inch thick in some cases. We will 
also be having a Casiotron Alarm Watch with five way programming of the alarm. These 
watches will be all Stainless Steel with Mineral Glass face and Water Resistant to 3 
atmospheres, 100 feet. We anticipate they v es with one battery lasting 

ore. 15 months or m 

FAIRCHILD TIMEBAND MAINS DIGITAL ALARM CLOCKS 
C500 (left) black or white £14.35. 

rri! 
C6110 (centre) £1590 C590 (right) £24.95 

NEW FROM !RICO. Slim 6- digit6- function watch plus backlight 
1 /100 second to 1 hour. Lap and Net times. In the all Stain) 
Resistant case. 451 ES £49.95. On leather strap 451 ELB £48 

I.C. New low cost 6 -digit watch with 1/100 second stopwatch. 
version with Tritium "Beta Light" night light £44.50. 

ACCURIST. New slim -line quartz analogue (stepping motor) 
Steel or Gold Plated on strap or matching bracelet. Luminous. 
CITIZEN. Once the same Company as Seiko. Wide range of thes 
and digitals including Solar Powered analogue. PRICES ON 
SPECIAL OFFERS. Spend over £20 on CASIO products ani 

and CHRONOGRAPH. 
ess Steel 402ES Water 
50. 

£32.50. Solar powered 

. Round face, Stainless 
R.R. Prices around £55. 

e superb quartz analogue 
APPLICATION. 
we give you a Brushed 

Chrome PAPERMATE pen worth £3.90. Casio ST -I £2495. CQ -1 £2995. MQ -1 £34.95. 
Full range of Casio Scientific Calculators. Last month's prices. Gold Plated Pen & Pencil 
Set, or two pens, worth £11.90 with any of these watches: Timeband TC410 £295, 
TC412 £31.95. TC413 £28.95. National Semiconductor DAC5 YS £290, DAC5 YB £28.50, 
DAB5 WB £32.50, DAB5 YB £36.90, IBICO 405 ILB £2650,405 IS £27.50,450 HS Chrono- 
graph £4750, INSTAL 21 function LCD Gold Plated on matching bracelet £1550. 

Send 15p for our illustrated catalogue. Car Clock, T.V. games, etc. 

Offers subject to availability. All items advertised are in stock or on order at copy date 

Prices include VAT, P &P. Send cheque, P.O. or phone your credit card no. to: 

TEMPUS 
Dept. P.W. 
19/21 Fitzroy Street 
Cambridge CB11EH 
Tel. 0223 312866 

THIS hike 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. 
HOME RADIO (Components) LTD., 
Dept. PW., 234 -240 London Road, 
Mitcham, Surrey CR4 3HD r -- - - -_ ---1 

Z 
iii 

I Please write your Name and Address in b /ock capitals 

DO.ó 

ó O 
NAME I 

Ñ a ADDRESS 
a. 

=dl I 

I- a, 
(n.= 1 

oo aw t HOME RADIO (Components) LTD., Dept. PW., 234 -240 (Reps. No 

LLondon Road, Mitcham, Surrey CR4 3HD London 912966) 
I i ----- - - - -- - intt 

-II - 

I 

Practical Wireless, October 1977 

rríf r*i] p 
Capacitive discharge 
electronic igni on 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. Sparkrite 
incorporates a short circuit protected inverter 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 (09221 33008. 
PRICES INCLUDE VAT, POST AND PACKING. 

IMPROVE PERFORMANCE & ECONOMY NOW 
Note -Vehicles with current impulse tachometers (Smiths code on dial 
RVI) will require a tachometer pulse slave unit. £3.35 inc. V.A.T. p & p. 

E.D.A. 82 BATH STREET, -WALSALL, WS1 3DE. 

1 

ae/CkÌQstellut/on 
Ire_ MOI i 

lobo e required 
Electronics Design Associates, Dept., P.W.10 
82 Bath Street, Walsall, WS1 3DE. Phone: 10922) 33652 
Name 

Address 

Mk. 2 DIV Ass. Kit@ £11.80 a 
Mk. 2 Ready Built Negative Earth @ £14.97 

Mk. 2 Ready Built Positive Earth @ £14.97 

Ignition Changeover switches @ £4.30 

liaR.P.M. Limit systems in above units W £2.42 

I enclose cheque /PO's fore 

Cheque No. 

Send SAE if brochure 
only required. 

1 

1 

_} 
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GREENWELD 
443 Mil!brook Road Southampton 
SO1 OHX Tel: (0703) 772501 

BUY A COMPLETE 
RANGE OF COM- 
PONENTS AND 
THESE PACKS 

WILL HELP YOU 

* SAVE ON TIME -No delays in 
waiting for parts to come or 
shops to open! 

* SAVE ON MONEY -Bulk buying 
means lowest prices -just com- 
pare with others! 

* HAVE THE RIGHT PART -No 
guesswork or substitution 
necessary! 

ALL PACKS CONTAIN FULL SPEC. 
BRAND NEW, MARKED DEVICES - 
SENT BY RETURN OF POST. VAT 
INCLUSIVE PRICES, JUST ADD 25p FOR 
ANY NUMBER OF K- PACKS. 

K00í 50V ceramic plate capacitors, 5 %. 
10 of each value 22pF to 1000pF. Total 
210, £3.35. 

K002 Extended range, 22pF to 01µF 
330 values. £4.90. 
K003 Polyester capacitors. 10 each of 
these values: 0.01, 0015, 0.022, 0033, 
0.047, 0068, 0.1, 0.15, 0.22, 0.33, 0.47µF. 
110 altogether for £475. 
K004 Mylar capacitors, min 100V type. 
10 each all values from 1000pF to 10,000pF. 
Total 130 for £4.45. 

K005 Polystyrene capacitors, 10 each 
value from 10pF to 10,000pF, E12 series 
5% 160V. Total 370 for £1230. 
K006 Tantalum bead capacitors. 10 each 
of the following: 0.1, 0.15, 0-22, 083, 0.47, 
0.68, 1, 2.2, 38, 4.7, 6.8, all 35V; 10/25, 
15/16, 22/16, 33/10, 47/6, 100/3. Total 170 
tants tor £14-20. 

K007 Electrolytic capacitors 25V working, 
small physical size. 10 each of these 
popular values: 1, 2-2, 4.7, 10, 22, 47, 
100µF. Total 70 for £3.50. 
K008 Extended range, as above, also 
including 220, 470 and 1000µF. Total 100 
for £5.90. 
K021 Miniature carbon film 5% resistors, 
CR25 or similar. 10 of each value from 
10R to 1M. E12 series. Total 610 resistors. 
£6.00. 
K022 Extended range, total 850 resistors 
from 1R to 10M £880. 
K041 Zener diodes, 400mW 5 %. BZY88, 
etc. 10 of each value from 27V to 36V. 
E24 series. Total 280 for £1530. 
K042 As above but 5 of each value £8.70. 

POWER PACK 
Wood grained metal case90 x 80 x 75mm 
containing mains transformer giving 6V 
at 200mA, 2 co -ax sockets, PC Board with 
1 *" fuseholder, R's C's, etc. Only £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 
£180. Also available by weight, 1lb 
£3.45, 101ós £28. 

PLASTIC CASE 
Size 110 x 80 x 35mm, with clear clip -on 
lid. Ideal for component storage or con- 
struction 4 for £1; 10 for £2; 25 for £4.50; 
100 for £14. 

SOLAR CELLS 
As used on space -labs, etc. -these 19 x 
6.5mm cells give 50uA @ 0.5V in sunlight 
and can be paralleled for greater output. 
3 for £1; 7 for £2; 20. for ES; 100 for £20. 

Miscellaneous IC's 
MC3302P Quad coìnparatgr+ date E1.20. 
ITT326 Dual 2 + Dual 3 input TTL nand 
gate + data 10 for £1. 
ITT7105 LED Digit driver + data 8 for £1 
710 Ditf comparator TO99 case t data 40p. 

RELAYS AND SOLENOIDS 
12V DC enclosed, 2 10A c/o contacts £1 
Open construction relay with 2 10A c/o 
contacts, coil rated 24V AC, but works well 
on 6V DC 60p. 
240V AC enclosed, 11 pin plug in base. 
3 10A c/o contacts, £1 -20. 
240V AC open, 2 15A c/o contacts £150. 
6V miniature low profile for PC mounting, 
0.1" pitch. 2 pole c/o 137R coil -RS price 
£2.71 -our price £1.00. 
Solenoid, rated 48V DC, but work on 24V. 
10mm push or pull action. Single hole 
fixing. Size al x 18 x 15mm. Made by 
Varley. Only 40p. 
Pack of 10 assorted P03000 type relays 
£250. 

TRANSFORMERS 
Special -12V 8A for only £400. 6 -0 -6V 
100mA 85p; 9 -0 -9V 75mA 85p; 12 -0 -12V 
50mA 85p; 100mA 95p 12 -0-12V 1A £2.90; 
20 -0.20V 2A £4.70; 20V 2.75A £4. 

CAPACITORS 
Comp. Trimmers: 40pF 19p; 250pF 26p; 
500pF 330. 

BULK OFFERS 
BC183 £51100, £35/1000. 
BC213 £5/100, £35/1000. 
0015 250V polyester ca, 
330uF 4V caps £2/100. 
120E 50V PC mnts £2/100. 
200uF 6V do £250/100. 
200uF 10V do £7 /100. 
1R53W wirewounds £3/ 
OR3 3W do £4/100. 
1000pF Disc ceramic £2 
0.1uF 30V do £2.50/100. 
2.25F 3V do £4/100. 
47uF polyester 100V £1 

is £1/100. 

100. 

/100. 

EDGE CONN 
JUST ARRIVED- LA 
0.1 PITCH, GOLD 
LIST. 

5 /100. 

ECTORS 
RGE QUANTITY 
PLATED S.A.E. 

FLEX PACKS AND CABLE 
5 different colours, 5 metres each, thick 
or thin, state which. Total 25 metres 25p. 
25 way (14/0076) cable with braided overall 
screen and PVC sheath. 40p/m. 

1977 /78 CATALOGUE 
Big new catalogue now ready. Full range 
of components at discount prices 'f 50p 
discount vouchers. Only 30p + 15p post. 

BRIDGE RECTIFIERS 
50V 1A 26p; 400V 1A 
400V 2A 58p; 100V 4A i 

100V 6A 74p; 400V 6A 98 

SCR PA 

tapi 400V2A 48p; 
iSp; 400V 4A 80p; 
a; 400V 10A £1 40. 

ANEL 
Has 12 60V 0.8A thyristors (gate current 
only200uAl), MEU21, 2N3904, 1N4004 'x 14, 
+ R's C's, etc. Only £1.00. 
We now operate a photocopy service for 
callers -only 5p a copy, cheaper for 
quantity. 

FERRIC CHLUKIUL 
Anhydrous technical quality in lib double 
sealed packs. llb £1.10; 3lbs £2.30; 101bs 
£50; 1001ós £3900. 

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. 
£4-25. 

7Ib BARGAIN PARCEL 
Hundreds of new components -pots, 
switches, resistors, capacitors, PC Boards 
with semiconductors, loads of odds and 
ends. Amazing value at only £3.45. 

Our retail shops at 21 Deptford Broadway, London, SE8 (01 -692 
2009) and 38 Lower Addiscombe Road, Croydon (01- 6882950) stock 
some of the advertised 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 £1. 

Official Orders accepted from Schools, etc. (Minimum invoice charge 
£5). Export /Wholesale enquiries welcome. Surplus components always 
wanted. 

JA BIRKETT 
Radio Component Suppliers 

25 The Strait, Lincoln LN2 1JF Tel: 20767 
F.M. TUNER FRONT END WITH FET RF STAGE with circuit and 
details for conversion frdm 88 to 108 MHZ to aircraft band or 144 MHZ a 
E3 plus 20p p & p. 
100 MULLARD C280 CAPACITORS assorted for S7p. 
MOLLARD LPI186 VARICAP F.M. TUNER FRONT END @ E4.85. 
CERAMIC FILTERS 1O-7,MHZ @ 27p, 5.5 MHZ © 27p. 
TRANSFORMERS 240 volt AC input type 122 volt I amp @ 88p, (20p) 
p & p. Type 2 22 volt 300 MA, 7e volt I amp @ 99p, (20p) p & p. Type 3 
18 volt 500 MA @ 88p, (20p) p & p. Type 4 9 volt 500 MA @ 88p, (20p) 
p & p. Type 5 12 volt 300 MA @ 88p, (20p) p & p. Type 6 50 volt 2 amp, 45 
volt 500 MA @ E3.50, (85p) p & p. Type 7 10 volt 1 amp twice, 20 volt I 

amp twice® £450, (95p) p & p. 
CERAMIC TRIMMERS 2.5 to 6 P.F., 0 to 8 P.F., 3 to 10 P.F., 4.7 to 
20 P.F., 0 to 30 P.F. all at 10p each. 
SUB- MINIATURE AIR- SPACED DIFFERENTIAL 10 x 10 P.F. 
pre -set @ 22p. 
RCA CA3089Q P.M. I.C. @ fl .40 each. 
AUDIO ALARM SYSTEM for car seat belts consisting of transistors, 
I.C. buzzer no information @ 7Sp. 
MINIATURE 8 U.F. 300 V.W. ELECTROLYTICS @ 10 for 57p. 
BOOKS "Simple Short Wave Receivers" @ 60p, "Electronic Novelty 
Circuits" @ 75p, "Transistor Test Gear" @ 75p all by G. Dobbs, the three 
books for f1.60. 
500YD REEL OF PVC CABLE 14 strand 0048 for f3. 
100-0-100 UA TUNING METER size II.." X le" @90p. 
PHONO SOCKETS single @ Sp, double @ 10p, 3 bank @ ISp, 4 bank 
@ 20p. 
VHF FETS LIKE 40673 @ 33p or 4 for 61.10. 
50 BCI07 -8 -9 TRANSISTORS untested for 57p. 
100 ASSORTED POLYSTYRENE CAPACITORS for S7p. 
20 VARI -CAPS DIODES untested @ 45p. 
6 to I FRICTION DRIVES = ,"spindle @ 55p. 
SILICON SOLAR CELLS 0.5 volt 5MA @ 35p each. 
ITT NPN 300 MHZ TRANSISTORS type TMI I @ 25 for 60p. 
TANTALUM BEAD CAPACITORS I U.F. 35 V.W., 33 U.F. 35 V.W., 
I U.F. 35 V.W., 2.2 U.F. 35 V.W., 3.3 U.F. 16 V.W., 4.7 U.F. 10 V.W., 
4.7 U.F. 35 V.W., 5 U.F. 25 V.W., 6.8 U.F. 25 V.W., 6.8 U.F. 35 V.W., 
10 U.F. 25 V.W., 15 U.F. 20 V.W., 20 U.F. 6 V.W., 22 U.F. 16 V.W., 33 
U.F. 25 V.W., 47 U.F. 6 V.W., 68 U.F. 3 V.W., all @ 9p each. 
VHF TUBULAR TRIMMERS 3 P.F. @ Sp, 8 P.F. @ 8p, 12 P.F. @ Sp, 
18 P.F. @ 15p. 
CRYSTALS IOX type 5 MHZ @ 50p, I OXAJ 600 KHZ @ 50p, 7 MHZ @ 
60p, 8 MHZ @ 60p. 
MINIATURE LOUDSPEAKERS le" dia 8 OHM @ 75p each. 
TEXAS RF PNP TRANSISTORS type 2G 106 @ 20 for S7p. 
200 ASSORTED k, J WATT RESISTORS @ 75p. 
100 MINIATURE SILICON DIODES assorted BA series for 57p. 

...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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Build a microprocessor 
electronic musical door chime 

which can play 24 different tunes! 

,4coot chroma -chime (;e 01 0440gegot&ft, & 

* peat er2tzodacetcaw ta rite p ¢cúiette4uy 

ukvwd aj .u:"e.out,a. 
* $aueIzatutdd Kazotaezetaí Oníee 

1 To CHROMATRONICS, River Way, Harlow, Essex, U.K7-1 

Please send O Chroma -Chime Kits at £18.00 each 
I including VAT and post and packing 

I 
PLEASE USE BLOCK CAPITALS 

Name 

Address 

I enclose cheque /PO value £ 

I or debit my ACCESS /BARCLAYCARD account No. 

Signature 

I N.B. The CHROMA -CHIME is also available,fully 
assembled, price £24.95 incVATand post and packing. 

Please allow 7 -21 daysfordelivery. 

Practical Wireless, November 1977 

Plays: 
Greensleeves Cook House Door 
God Save the Queen The Stars E Strr pes' 
Rule Britannia' Beethoven's Ode to Joy 
Land of Hope and Glory Wil liaro Tell Overture 
Oh Come All Ye Faithful Soldier's Chorus 
Oranges and Lemons Twinkle,Twinkle Little Star 
Westminster Chi mes' Great Gate of Kiev 
Sailor's Hornpipe Maryland 
Beethoven's "Fate Knocking" Deutschland eber Alles 
The Marseillaise Bach 
Mozart Colonel Bogie 
Wedding March The Lorallie 
'These tunes play longer if the push button is kept pressed. 

* Handsome purpose built ABS cabinet 
* Easy to build and install 
* UsesTexas InstrumentsTMS1000 microcomputer 
. Absolutely all parts supplied including I.C. socket 
* Ready drilled and legended PCB included 
z. Comprehensive kit manual with full circuit details 
* No previous microcomputer experience necessary 
* All programming permanently retained is on chip ROM 
f. Can be built in about 3 hours! 
z. Runs off 2 PP3type batteries. 
* Fully Guaranteed 

The Chroma -Chime is the world's first electronic musical 
door chime which uses a pre -programmed microcomputer 
chip to generate tunes. Instead of boring old buzzes, dings or 
dongs, the Chroma -Chime will play one of its 24 well known 
tunes from its memory using its tiny 'brain' to all the music 
synthesizing! Since everything is done by precise mathe- 
matics, it cannot play the notes out of tune. 

The unit has comprehensive built -in controls so that you 
can not only select the 'tune of the day' but the volume, 
tempo and envelope decay rate to change the sound 
according to taste. 

Not only visitors to the front-door will be amazed, if you 
like you can connect an additional pushbutton fora back 
door which plays a different tune! 

This kit has been carefully prepared so that practically 
anyone capable of neat soldering will have complete success 
in building it.The kit manual contains step by step construc- 
tional details together with a fault finding guide, circuit 
description, installation details and operational instructions 
all well illustrated with numerous figures and diagrams. 

The CHROMA -CHIME is exclúsively designed by 

HflOflTflOflI$ 
River Way, Harlow, Essex. 
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THE NUTS & BOLTS' OF THOSE PROJECTS 
TRANSFORMERS 

MINIATURE MAINS Primary 240V 
with two independent secondary windings 

2024 MT280 0-6V, 0e-6V RMS 
2025 MT150 0-12V, 0 -12V RMS 

MINIATURE MAINS Primary 240V 
No. Seconary 
2021 6V -0-6V 100mA 
2022 9V -0-9V 100mA 
2023 12V-0-12V 100mA 

1 AMP MAINS Primary 240 V 
No. Secondary Price 
2026 6V -0-6V 1 amp 82.70* 
2027 9V -0-9V 1 amp 82ß0° 
2028 12V -0-12V 1 amp £2.60* 
2029 15V -0-15V 1 amp £2.75° 
2030 30V-0-30V 1 amp £3.45* 

Price 
£1.30* 
£1.30* 

Price 
80p* 
90p* 
95p* 

P. á P. 30p 
P. & P. 30p 
P. & P. 30p 
P. á P. 30p 
P. & P. 30p 

STANDARD MAINS Primary 240V 
Multi- tapped secondary mains transformers available In t amp, 1 amp and 2 amp current rating. Secondary taps are 
0- 19- 25- 33- 40 -50V. 
Voltages available by use of taps: 
4, 7, 8, 10, 14, 15, 17, 19, 25, 31, 33, 40, 50, 25-0-25 V. 
No. Rating Price 
2031 
2032 1 amp £4.40v 
2033 t amp 85.45* 

P. á P. 30p 
P. & P. 50p 
P. & P. 85p 

AUDIO LEADS 
5127 5 pin DIN plug lo 4 phono plugs length 1.5m 81.30* 
5128 5 pin DIN plug to 5 pin DIN socket length 1.5m £1.05* 
S129 5 pin DIN plug to 5 pin DIN plug mirror image length 

1.5m £1 O5° 

S130 2 pin DIN plug to 2 pin DIN socket length 5m 68p* 
S131 5 pin DIN plug to 3 pin DIN plug 1 A 4 and 3 & 5 length 

1.5m 83p* 

S132 2 pin DIN plug to 2 pin DIN socket length 10m 95p* 
$133 5 pin DIN plug to 2 phone plugs connected to pins 3 & 5 

length 1.5m 75p* 

S134 5 pin DIN plug to 2 phono sockets connected to pins 3 
á 5 length 23cm 66p* 

S135 5 pin DIN socket to 2 phono plugs connected to pin 3 á 
6 length 23cm 68p* 

$136 Coiled stereo headphones extension cord extends to 7m 
£1.75° 

S124 3 pin DIN plug to 3 pin DIN plug length 1.5m 75p* 
0125 5in DIN plug to 5 pin DIN plug length 15m 75p* 
$113 3.5mm Jack to 3.5mm Jack length 1.5m 75p* 
S114 5 pin DIN plug to 3.5mm Jack connected to pins 3884.5 

length 1.5m 
S115 5 pin DIN plug to3'5 Jack connected to pins 1 &4length 

1.5m 85p* 

G.P. SWITCHING TRANS. 
TO18 SIM. TO 2N706/8 

BSY27/28/95A. All usable devices. No open and shorts. 
ALSO AVAILABLE IN PNP similar to 2N2906. BCY 70. 
20 for 50p, 50 for £1, 100 for £i 80, 500 for £8, 1,000 for £14. 

When ordering please state NPN or PNP 

SIL G.P. DIODES 
300 mW 40 PIV (min) SUB -MIN 

FULLY TESTED 
Ideal for Organ builders 

30 for 50p, 100 for £1.50, 500 for £5,1,000 for £0 

, Type 
T1L209 
TIL211 
TIL213 
FLV115 
FLV310 
FLV410 

L.E.D.s 
Size Order No. Colour 
0.125in 1501 RED 
0.125ín 1502 GREEN 
0.125mn 1503 YELLOW 
0.2in 1504 RED 
0.2in 1505 GREEN 
0ß1n 1506 YELLOW 

Price 
12p 
25p 
2pp 

25p 

2nd Grade L.E.D.s 
A pack of standard sizes and colours which fall to perform to 
their very ridged specification, but which are ideal for experi- 
ments. 

Order No. 1507 £0.90 

Pack of 5 
Pack of 5 
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L.E.D. CLIPS 
Size Order No. 
0.1251n 1508/0125 
0.2in 1508/0ß 

Price 
15p 
18p 

NUTS AND BOLTS 
BA BOLTS -packs of BA threaded cadmium -plated screws, 
slotted cheese head. 
Supplied in multiples of 100 
Type No. Price Type 
1 in OBA 839 £1.50 1 in 4BA 

in OBA 840 £083 in 4BA 
lin 2BA 842 £0.69 tin 4BA 
umn 2BA 843 £054 lin 6BA 
kin 2BA 844 £0 63 tin 6BA 

In 6BA 850 £0 33 

No. 
845 
846 
847 
848 
849 

Price 
£0.51 
£0 38 
£035 
£050 
£0.30 

BA NUTS -packs of cadmium -plated full nuts in multiples of 
100 
Type No. Price Type No. Price 
0BA 855 £090 4BA 857 £0.42 
2BA 856 £0.60 6BA 858 £036 

BA WASHERS -flat cadmium plated plain stamped washers 
supplied in multiples of 100 
Type No. Price Type No. Price 
OBA 859 £020 4BA 861 £015 
2BA 860 £0.15 6BA 862 £0.12 

SOLDER TAGS -hot tinned supplied In multiples of 100 
Type No. Price Type No. Price 
OBA 851. £0.42 4BA 853 £0.30 2BA 852 00.36 6BA 654 £0.30 

CAS ES 
INSTRUMENT CASES. In two sections vinyl covered top and sides, aluminium bottom, front and back. 
No. Length Width Height Price 
155 Sin 5 = *mn Sin £1.40* 
156 11in bin Sn £1.80* 
157 81n 41in 1 }in £1.25* 
158 6mn 5' -in 21ln £1.60* 

ALUMINIUM BOXES. Made from bright all., folded construction each box complete with half inch deep lid and screws. 
No. Length Width Height Price 159 5á1n 2 }in 11In 62p* 
160 41n 4mn 11ln 62p* 
161 4in 2 }in 11in 62p* 
162 5 1In 4mn Ifin 74p* 
163 4in 2sin 2in 64 ° 
164 3in 2in 1In 44p* 
165 Tin 5in 2 -in £1.04* 
166 8in bin 3in £1 -32* 
167 6mn 4in 2in 86p* 

BRIDGE RECTIFIERS 
SILICON 1 amp 
Type Order No. 
50V RMS BR1 /50 

100V RMS BR1/100 
200V RMS BR7 /200 
400V RMS BR1/400 

SILICON 2 amp 
50V RMS 

100V RMS 
200V RMS 
400V RMS 

.1000V RMS 

BR2 /50 
BR2/100 
BR2/200 
Bß2/400 
ßR2/1000 

Price 
£0.26 
£0.30 
£0.32 
£0.36 

£0.45 
£0.48 
£0.52 
£0.58 
£0.68 

FUSE HOLDERS AND FUSES 
Description Order No. 
20mm x 5mm chassis mounting 506 
11.1n x lin chassis mounting 507 lsin car inline type 508 
Panel mounting 20mm 509 
Panel mounting lhln 510 

QUICK BLOW 20mm 
Type No. Type No. 
150mA 611 1A 615 
250mA 612 1.5A 616 
550mA 613 2A 617 
800mA 614 2.5A 618 

ANTI -SURGE 20mm 
Type No. Type No. 
100mA 622 1A 625 
250mA 623 2A 626 
500mA 624 1.6A 627 

All 7p each 
QUICK BLOW lsin 
Type No. 
250mA 631 

Type No. 
1A 635 
1.6A 636 
2A 637 

Type No. 
500mA 632 

All 7p each 
Type No. 
2.5A 638 
3A 639 

All Op each 

Price 
£007* 
£012* 
£015* 
£0.20 
£0.30 

Type No. 
3A 619 
4A 62 
5A 651 
All 5p each 

Type 
2.5A 
3,15A 
5A 

Type 
800mA 

Type 
4A 
5A 

No. 
628 
629 
630 

áái 

No. 
641 
642 

Just a selection from our 
huge stocks! 

SEE OUR 
1977 CATALOGUE' 

l26 pages packed with 
valuable information 

ORDER NOW 
ONLY50p 

plus í5p p. & p. 

SWITCHES 
Description 
DPDT miniature slide 
DPDT standard slide 
Toggle switch SPST 

13 amp 250V a.c. 
Toggle switch DPDT 

1 amp 280V a.c. 
Rotary on-off mains switch 
Push switch -Push to make 
Push switch -Push to break 

ROCKER SWITCH 
A range of rocker 
switches SPST- 
moulded in high Insula- 
tion. Material available 
in a choice of colours, 
ideal for small apparatus 

Description 
Miniature SPST toggle, 2 

amp 250V a.c. 
Miniature SPST toggle, 2 

amp 250V a.c. 
Miniature DPDT toggle, 2 

amp 250V a.c. 
Miniature DPDT toggle, 

centre off, 2 amp 250V a.c. 
Push button SPST, 2 amp 

250V a.c. 
Push button SPST, 2 amp 

250V a.c. 
Push button DPDT, 2 amp 

250V a.c. 

No. Price 
1973 £0.10* 
1974 £0.12* 

1975 £0'33* 

1976 
1977 £042* 
1978 £0.13* 
1979 £0.15* 

Colour No. Price 
RED 1980 £0.22* 
BLACK 1981 £022* 
WHITE 1962 £Oß2* 
BLUE 1983 £0.22* 
YELLOW 1984 £0.22* 
LUMINOUS 1985 £0.22* 

No. Price 

1958 £0.50* 

1959 £0.55* 

1960 £0.65* 

1961 £0.85* 

1962 £0.65* 

1963 £0.88* 

1964 £0.80* 

MIDGET WAFER SWITCHES 
Single -bank wafer type -suitable for switching at 250V a.c. 
100mA or 150V d.c. in non- reactiver loads make -before -break 
contacts. These switches have a spindle 0.25In dia. and 30° 
indexing. 

Description Order No. Price 

2 pole 12 way 
1965 £048° 

Y 1966 £0.48* 
3 pole 4 way 1967 £0.48* 
4 pole 3 way 1968 £0.48* 

MICRO SWITCHES Order No. Price 
Plastic button gives simple 

on -off action 
Rating 10 amp 250V a.c. 1969 £0.20 
Button gives 1 pole change 

over action 
Rating 10 amp 250V a.e. 1970 £0.25 

DISPLAYS 
Type Order No. Price 
BDL707 0.3in single 1510 £0.80 
BDL747 0.61n single 1511 £1.50 
BDL7270.5in double 1512 £1.80 

COLD CATHODE ITT 5057 ST 
side viewing Indicator tubes. Displays 0 -9 and decimal points. 
Wide viewing angle- operates from 160V with 16kß series 
anode resistors -character height 16.5mm pin connections 
supplied. 

Order no. 1513 Price £0.80 

VOLTAGE REGULATORS 
Positive Regulators TO220 case 
MVR 7805 5V £1.25 
MVR 781212V £1 -25 

Negative Regulators TO220 case 
MVR 7905 51/ £115 
MVR 7912 13V £1.85 

MVR781515V 01.25 
MVR782424V £1.25 

MVR 7915 15V £1.85 
MVR792424V £1.85 

, ORDERING 
PLEASE WORD YOUR ORDERS EXACTLY 
AS PRINTED, NOT FORGETTING TO IN- 

CLUDE OUR PART NUMBER. 

VAT 
ADD 124.% TO PRICES MARKED *. ADD 8% 
TO OTHERS EXCEPTING THOSE MARKED ?. 

THESE ARE ZERO RATED 

POSTAGE & PACKING 
Add 25p for postage and packing unless other- 
wise shown. Add extra for airmail. Min. order £1. 

Dept. P.W.11, P.O. Box 6, Ware, Herts 
COMPONENTS SHOP: 

18 BALDOCK STREET, WARE, HERTS. 
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BABANI BOOK OFFER 
Purchase books to the value of £5.00 from the list below 
and choose any 60p pak from this page FREE. 
BP2 Handbook of Radio, TV & Industrial & Transmitting 

Tube & Valve Equivalents 60p 
BP3 Handbook of Tested Transistor Circuits 40p 
BP6 Engineers and Machinists Reference Tables 40p 
BP7 Radio & Electronic Colour Codes and Data Chart 15p 
BPIO Modern Crystal and Transistor Set Circuits for 

Beginners 35p 
BP14 Second Book of Transistor Equivalents 95p 
BPI5 Constructors Manual of Electronic Circuits for the 

Home 50p 
BPI6 Handbook of Electronic Circuits for the Amateur 

Photographer 60p 
BPI8 Boys and Beginners Book of Practical Radio and 

Electronics 60p 
BP22 79 Electronic Novelty Circuits 75p 
BP23 First Book of Practical Electronic Projects 75p 
BP24 52 Projects Using 1C741 (or equivalents) 75p 
BP26 Radio Antenna Handbook for Long Distance Reception 

and Transmission 85p 
BP27 Giant Chart of Radio Electronic Semiconductor and 

Logic Symbols 60p 
BP29 Maier Solid State Audio Hi -Fi Construction Projects 85p 
BP32 How to Build Your Own Metal & Treasure Locators 85p 
BP34 Practical Repair & Renovation of Colour TVs 95p 
BP35 Handbook of IC Audio Preamplifier & Power Amplifier 

Construction 95p 
BP36 SO Circuits Using Germanium, Silicon & Zener Diodes 75p 
BP37 50 Projects Using Relays, SCR's and TRIACS I 10 
BP39 50 (FET) Field Effect Transistor Projects I 25 
129 Universal Gram -motor Speed Indicator Op 
160 Coil Design and Construction Manual 50p 
161 Radio, TV and Electronics Data Book 60p 
196 AF -RF Reactance -Frequency Chart for Constructors 15p 
202 Handbook of Integrated Circuits (ICs) Equivalents and 

Substitutes 75p 
205 First Book of Hi -Fi Loudspeaker Enclosures 60p 
213 Electronic Circuits for Model Railways 85p 
214 Audio Enthusiasts Handbook 85p 
216 Electronic Gadgets and Games 85p 
217 Solid State Power Supply Handbook 85p 
219 Solid State Novelty Projects 85p 
220 Build Your Own Solid State Hi -Fi and Audio Acces- 

sories 85p 
222 Sold State Short Wave Receivers for Beginners 95p 
223 50 Projects Using IC CA3130 95p 
224 50 CMOS IC Projects 95p 
225 A Practical Introduction to Digital IC's 95p 
226 How to Build Advanced Short Wave Receivers 1.20 
RCC Resistor Colour Code Disc Calculator 10p 

THYRISTORS 
600mA TO18 CASE 

Volts No. Price 
10 THY600/l0 EC, 15 
20 THY600/20 E0.16 
30 THY600/30 10.20 
50 THY600/50 £0.22 

100 THY600/100 E0.25 
200 THY600/200 /0.38 
400 THY600/400 10.44 

I AMP TOS CASE 
Volts No. Price 
50 THYIA /50 £0.26 

100 THY IA /100 E0.28 
200 THYIA /200 £032 
400 THY IA /400 /038 
600 THYIA /600 £0.45 
800 THY IA /800 £0.58 

3 AMP TO66 CASE 
Volts No. 

50 THY3A/50 
100 THY3A/100 
200 THY3A/200 
400 THY3A/400 
600 THY3A/600 
800 THY3A/800 

Price 
10.28 
10-30 
10.33 
£0.42 
EO.50 
£0.65 

S AMP TO66 CASE 
Volts No. Price 

50 THYSA /50 £036 
100 THYSA /100 £0.46 
200 THYSA /200 £0.50 
400 THYSA /400 £0.57 
600 THYSA /600 £0.69 
800 THYSA /800 /0.81 

S AMP T0220 CASE 
Volts No. Price 
400 THY5A/400P 10.57 
600 THYSA /600P 10.69 
800 THY5A/800P £0.81 

7 AMP TO48 CASE 
Volts No. Price 

50 THY7A/50 £0.48 
100 THY7A /100 E0 51 
200 THY7A /200 E0 57 
400 THY7A/400 £0.62 
600 THY7A/600 £0.76 
800 THY7A/800 L0.92 

10 AMP TO48 CASE 
Volts No. Price 

50 THY10A150 10.51 
100 THYIOA,1100 10.57 
200 THIilOA,I200 10.62 
400 THY 10.41400 E0.71 
600 THY IOA(600 £0.99 
800 THY IOA(800 11.22 

16 AMP TO48 CASE 
Volts No. 
50 THY' 6A/50 
100 THYI6A /100 
200 THY 16A/200 
400 THY16A(400 
600 THY16A(600 
800 THY 16A /800 

Price 
/0.54 
£0.58 
10.62 
1077 
£0.90 
LI .38 

30 AMP TO94 CASE 
Volts No. Price 

50 THY30A /50 LI 18 
100 THY30A /100 L143 
200 THY30A/200 Li-63 
400 THY30A/400 11.79 
600 THY30A /600 13.50 

No. 
BT I01 /500R 
BT102/500R 
BT106 
BT107 
BT108 
2N3228 
2N3525 
BTX30/50L 
BTX30/400L 
C106/4 

Price 
£0.80 
1080 
LI-25 
£0.93 
£0.98 
L0.70 
10.77 
10.33 
1046 
10.60 

ORDERING 
PLEASE WORD YOUR ORDERS EXACTLY AS PRINTED, 
NOT FORGETTING TO INCLUDE OUR PART NUMBER 

VAT 
ADD 12#% TO PRICES MARKED *. ADD 8% TO OTHERS 
EXCEPTING THOSE MARKED t. THESE ARE ZERO RATED 

POSTAGE AND PACKING 
Add 25p for postage and packing unless otherwise shown. Add 

extra for airmail. Min. order £I. 

Practical Wireless, November 1977 

SUPER UNTESTED PAKS 
Pak Order 
No. Qty. No. 
U50 100 Germ. gold bonded 0A47 diode 16130 
U5I 150 Germ. OA70 /81 diode 16131 
U52 100 Silicon diodes 200mA OA200 16132 
U53 ISO Diodes 75mA I N4148 16133 
U54 50 Sil rect top hat 750mA 16134 
U55 20 Sil rect stud type 3 amp 16135 
U56 50 400mW zeners DO7 case 16136 
US7 30 NPN trans BCI07/8 plastic 16137 
US8 30 PNP trans BCI77/178 plastic 16138 
U59 25 NPN TO392N697/2N1711 silicon 16139 
U60 25 PNP TO59 2N2905 silicon 16140 
U61 30 NPN TO18 2N706 silicon 16141 
U62 25 NPN 13F1'50 /51 16142 
U63 30 NPN plastic 2N3906 silicon 16143 
U64 30 PNP plastic 2N3905 silicon 16144 
U65 30 Germ. 0071 PNP 16145 
U66 IS Plastic power 2N3055 NPN 16146 
U67 10 TO3 metal 2N3055 NPN 16147 
U68 20 Unijunction trans TIS43 16148 
U69 10 I amp SCR 7039 16149 £I.20 
U70 8 3 amp SCR TO66 ease 16150 LI .20 
Code Nos. mentioned above are given as a guide to the type of 
device in the pak. The devices themselves are normally unmarked. 

Price 
10.60 
£00.60 
E0 60 
/060 
10.60 
1060 
EO60 

*£0.60 
*1060 
£0.60 
£0.60 
03.60 
L060 

*£0.60 
*£0.60 
1060 
£1.20 
£120 
10.60 

COMPONENT PAKS 
Pak 
Nb. Qty. 
CI 200 Resistor mixed value approx. 

(count by weight) 
C2 150 Capacitors mixed value approx. 

(count by weight) 
C3 50 Precision resistors. Mixed 

values 
C4 80 1W resistors mixed preferred 

values 
CS 5 Pieces assorted ferrite rods 
C6 2 Tuning gangs. MW/1W VHF 
C7 I Pack wire 50 metres assorted 

colours single strand 
CB 10 Reed switches 
C9 3 Micro switches 
CIO 15 Assorted pots 
Cl I 5 Metal jack sockets 3 x 3.5mm 

2 x standard switch types 
C12 30 Paper condensers preferred 

types mixed values 
C13 20 Electrolytics trans. types 
C14 1 Pak assorted hardware- 

nuts/bolts, gromets, etc. 
C15 S Mains slide switches ass. 
CI6 20 Assorted tag strips and panels 
C17 15 Assorted control knobs 
C18 4 Rotary wave change switches 
C19 2 Relays 6-24V operating 
C20 I Pak, copper laminate approx. 

200 sq. in 
C21 15 Assorted fuses IOOmA -5 amp 
C22 50 Metres PVC sleeving assorted 

size and colour 
C23 60 } watt resistors mixed preferred 

values 
C24 25 Presets assorted type and value 
C25 30 Metres stranded wire assorted 

colours 

Order 
No. Price 
16164 *[060 
16165 4L0.60 

16166 £0.60 

16167 410.60 

16168 *E0,60 
16169 *L0.60 
16170 E0.60 

16171 *10.60 
16172 *10.60 
16173 *10.60 
16174 *£0.60 

16175 '1060 

16176 4£0.60 
16177 1060 

16178 *£0.60 
16179 £0.60 
16180 *£060 
16181 *L0.60 
16182 *£0.60 
16183 10.60 

16184 £0.60 
16185 £0.60 

16188 4£0.60 

16186 *£0.60 
16187 £0.60 

SLIDER PAKS 
Pak Order 
No. Qty. No. 
SI 6 Slider potentiometers mixed 16190 

values 
52 6 Slider potentiometers, all 470 ohms 16191 
S3 6 Slider potentiometers, all 10kß lin 16192 
54 6 Slider potentiometers, all 22k2 lin 16193 
SS 6 Slider potentiometers, all 47kß lin 16194 
56 6 Slider potentiometers, all 47kß log 16195 

Price 
*10.60 

* 1060 
* £0.60 
*£0.60 
* LO.60 
'£0.60 

CERAMIC PAK 
Containing a range of first quality miniature ceramic capacitors 
Unrepeatable value. 
Pak Order 
No. Qty. No. 
MCI 24 miniature ceramic capacitors, 16160 

3 of each value -22pF, 27pF, 
33pF, 39pF, 47pF, 68pF and 
82pF 

MC2 24 miniature ceramic capacitors, 16161 
3 of each value- 100pF, 120pF, 
150pF, 180pF, 120pF, 270pF, 
330pF and 390pF 

MC3 24 miniature ceramic capacitors, 16162 
3 of each value- 470pF, 560pF, 
680pF, 820pF, I,000pF, 1,500pF, 
2,200pF and 3,300pF 

MC4 21 miniature ceramic capacitors, 16163 
3 or each value- 4,700pF, 6,800pF, 
001µF, 0015µF, 00220, 
0033µF and 0.047µF 

Price 
*10.60 

* £0.60 

* 10.60 

* £0.60 

LINEAR PAKS 
Manufacturer's "Fall Outs" which include 
Functional and part- Functional Units. These 
are classed as "out -of- spec" from the maker's 
very rigid specifications, but are ideal for learning 
about ICs and experimental work. 
0721 -30 Assorted Linear Types 709, 741. 747, 
748, 710, 588, etc. 

ORDER No. 16227 *El .50 
U76SD FM STEREO DECODER 
5 ICs 76110 equivalent to MC1310P -MA767 
Data supplied with pak. 

ORDER No. 16229 *11 50 
U76A AUDIO POWER OUTPUT 
AMPLIFIERS 
8 assorted types. SL403, 76013, 76003, etc. 
Data supplied with pak. 

ORDER No. 16228 *El -00 

Just a selection from our 
huge stocks! 

SEE OUR 
1977 CATALOGUE 

126 pages packed with 
valuable information 

ORDER NOW 
ONLY 50p 

bias 15 . & P. 

74 SERIES PAKS 
Manufacturer's "Fall outs" which include 
Functional and part -Functional Units. These are 
classed as "out -of- spec" from the maker's very 
rigid specifications, but are ideal for learning 
about ICs and experimental work. 
74G -100 Gates assorted 7400 -01.04- 10- 50 -60, 
etc. 

ORDER No. 16224 El -20 
74F -50 Flip -Flops assorted 7470- 72 -73- 74.76- 
104 -109, etc. 

ORDER No. 16225 E1 20 
74M -30 MSI. Assorted Types. 7441 -47 -90 -154, 
etc. 

ORDER No. 16226 £I 20 

VEROBOARDS PAKS 
VBI- Approx. 30sq. in various sizes. All 0lin 
matrix. 

ORDER No. 16199 60p 
VB2- Approx. 30sq. in various sizes. 0.15ín 
matrix. 

ORDER No. 16200 60p 

ELECTROLYTIC PAKS 
A range of paks each containing 18 first quality, 
mixed value miniature electrolytics, 
ECI- Values from 0.47mF to IOmF. 

ORDER No. 16201 *60p 
EC2- Values from 10mF to 100mF. 

ORDER No. 16202 *60p 
EC3- Values from IOOmF to 680mF. 

ORDER No. 16203 *60p 

C280 CAPACITOR PAK 
75 Mallard C280 capacitors, mixed values ranging 
from 01µF to 22µF complete with identifica- 
tion sheet. 

ORDER No. 16204 *[1.20 

CARBON RESISTOR PAKS 
These paks contain a range of Carbon Resistors, 
assorted into the following groups: 
RI-60 mixed }W 100 -820 ohms. 

ORDER No. 16213 *60p 
R2-60 mixed W I- 8-2kß. 

ORDER No. 16214 *sop 
R3-60 mixed }W 10 -82kß. 

ORDER No. 16215 *609 
R4-.60 mixed W 100- 820kß. 

ORDER No. 16216 *60p 
R5-40 mixed #W 100 -8200. 

ORDER No. 16217 e609 
R6-40 mixed #W 1- 82kß. 

ORDER No. 16218 060p 
R7-40 mixed #W 10 -82k1). 

ORDER No. 16219 e60p 
R8-40 mixed #W 100- 820kß. 

ORDER No. 16220 *60p 
R9-60 mixed }W I -10Mß. 

ORDER No. 16230 0609 
RIO-40 mixed 5W l -10Mß. 

ORDER No. 16231 *60p 

WORLD SCOOP ! 

JUMBO 
SEMICONDUCTOR PAK 

Transistors, Germ: and Silicon Rectifiers, Diodes, 
Triaca, Thyristors, ICs and Zeners. 

ALL NEW AND CODED 
Approx. 100 pieces. Offering the amateur a 
fantastic bargain PAK and an enormous saving - 
identification and data sheet in every pak. 

ORDER No. 16222 £125 

Dept. P. W.1 I, P.O., Box 6, Ware, Herts 
SHOP 18 BALDOCK STREET, WARE, HERTS 

AT: OPEN 9 to 5.30 Mon./Sat. 
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BINDERS 
Binders, for either the old or the new format, 
are £2.85 and Indexes are 45p (Inc VAT) and 
can be obtained from the Post Sales Depart- 
ment, IPC Magazines Ltd., Lavington House, 
Lavington Street, London SE1 OPF. Remit- 
tances with overseas orders for binders should 
include 60p to cover despatch and postage. 

BACK NUMBERS 
We are very glad to announce the re- establish- 
ment of a PW Back Numbers Service for our 
readers. In future back numbers dated from 
June 1977 only will be available from our Post 
Sales Department for 65p, which includes 
postage and packing. Cheques and Postal 
Orders should be made payable to IPC Maga- 
zines Ltd. 
Send your orders to:- Post Sales Department, 
IPC Magazines Ltd., Lavington House, Laving - 
ton Street, London SEI OPF. 

Perseverance 
AWAY from any technicalities this month. Just the story of a PW 
reader's perseverance. Charlie M. is nearly 78. He was a Marconi 
marine operator in World War 1 and in his latter years has long 
cherished the idea of joining the radio amateur fraternity and talking 
to other folk around the world. He'd done all the swotting but a 

couple of problems confronted him. His wife is a chronic invalid 
requiring constant attention, and they live in a remote part of Wales, 
with but one equally lonely neighbour. How could he leave his wife 
and go anywhere to take the RAE and the code test? 

Following up a couple of suggestions Charlie was able to get the 
nearest technical college, some 20 miles away, to make the necessary 
arrangements for him to sit the exam last May. His sole neighbour 
came round for a few hours and off went Charlie to college, the only 
candidate! The result? A "distinction" in Part 1 of the paper and a 

"credit" in Part 2. So far, so good, but taking th e code test wasn't 
quite so simple! 

A trip to the nearest testing centre would have meant too long 
away from home and his wife. He contacted the centre, at Cardiff, 
and eventually the Marine Radio Surveyor there telephoned Charlie 
to say that he would call round the next time he was in the area on 
duty. Eventually he turned up and they did the necessary test on the 
kitchen table" A few days later a "pass" certificate arrived. Charlie 
writes "prompt and willing service like this, in these days of 'couldn't 
care less' is really most heart -warming ". 

A lovely story, isn't it? A GW4 call ought to be on its way very 
soon. Another not -so -young amateur has loaned Charlie an ÁR88 
receiver plus a 50 watt transmitter so at long last a dream is about to 
be fulfilled. Charlie has been reading PW since 1952, "a valuable 
wireless encyclopaedia that I wouldn't part with for all the tea in 
China ". With the present price of tea, that values PW very highly 
indeed! 

Due to increased production costs, the cover price of 
your copy of Practical Wireless has been increased to 45p. 
The price for new binders has also been increased, as 
from the 1st October to £2.85. These price increases 
have been approved by the Price Commission. 

PLEASE NOTE 
We do not operate aTechnical Query Service except on matters concerning 
constructional articles published in PW. We do not supply service sheets or 
information on commercial radios, TV's or electronic equipment. 

All queries must be accompanied by a stamped self -addressed envelope 

otherwise a reply cannot be guaranteed. 
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A Century of 
Recorded Sound 

As previewed in the September 
issue of PW, the City of London 
Phonograph and Gramophone Society 
recently held an exhibition of early 
reproducers and associated items at 
the British Institute of Recorded 
Sound, Exhibition Rd., Kensington, 
which celebrated one hundred years of 
recorded sound. 

1877 was in fact a year of universal 
significance for the sound recording 
industry, seeing the parallel but in- 
dependent emergence of two versions 
of a world- shattering device -the 
sound reproducer, or "talking 
machine ". Charles Cros in France and 
Thomas Edison in the United States 
had almost simultaneously arrived at 
the same answer to an interesting 
problem, and while Edison's was a 

practical working model, the Cros 
version although restricted to a set of 
detailed plans, was every bit as bril- 
liantly conceived. It was largely lack of 
funds and his failure to convince a 

prospective backer which prevented 
Cros from seeing his machine emerge 
as a reality. 

Edison v Cros 
The exhibition itself naturally dis- 

played an emphasis upon Edison's 
machines, although Cros was in a 
sense acknowledged by the inclusion 
of an Emile Berliner hand -cranked 
gramophone; it was Berliner who had 
eventually developed the reality from 
the plans Cros had deposited at the 
Academie Francaise in April 1877. 

Whatever the arguments about 
origins, however, a stroll around this 
display evoked an atmosphere of 
warm, pre -electric nostalgia. Delicate 
cylinder phonographs rubbed should- 
ers with bluff, aristocratic console 
gramophones in select veneers. Splen- 
did wooden horns balanced at the end 
of strange foil contraptions with worm 
gear drives and irresistible cranking 
handles peered out at an utterly 
changed world. 

Surprisingly, in spite of their great 
age, most of the machines on view 
were still playable, in fact, at the height 
of its popularity, the gramophone was 
capable of very good reproduction, 
even though little scientific investiga- 
tion of basic principles had accom- 
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panied its development. The HMV 
"Re- entrant" model (console gramo- 
phone of about 1930) proved very 
pleasant to listen to in spite of a 

relatively narrow audio range. 
Perhaps a good deal of the interest 

evident at the exhibition may be 
dismissed as pure sentimentality, for 
the machines are somewhat crude by 
modern standards, but they do repre- 
sent the beginnings of an immense 
extension of the range of human ex- 
perience, and as such they will remain 
vital informational pieces of equip- 
ment. They are additionally interesting 
as a group of acoustic dinosaurs - 
they represent the visible and audible 

exhibition was not restricted to the 
purely acoustic devices, and a selec- 
tion of early "radio- gramophones" 
and electrically operated record play- 
ers was in evidence, including the 
well -known Decca "Deccalian" with 
interchangeable heads for 78 or LP. 
Long -playing records were the "corn- 
ing thing" in the fifties, and also 
included in the display was a range of 
earlier attempts to produce longer 
playing times, among which was a 

variable -speed type, designed to ex- 
ploit the higher speeds at the perimeter 
of the disc, although this had the dis- 
advantage that a complex device was 
needed for replay -one which pro- 

One of the reproducers in the display -a Thorens phonograph circa 1905. 

end of an era, their electrical counter- 
parts proving unequally effective and 
competitive in the ensuing conflict. 

On the other hand, they had, and 
still retain, real beauty; a combination 
of satisfying mechanical symmetry 
and the atavistic flesh- and -blood 
appeal of real wood, the voices of 
Melba and Caruso, and above all, an 
aura of magic and mystery which 
characterised an age of real discovery. 

Past successes 
In terms of the eventual establish- 

ment of enterprise in the reproducer 
field, there was plenty of evidence of 
the developing "names" in audio 
devices. Thorens, for example, now 
heavily committed to quality hi -fi, were 
represented by an early piece of 
acoustic precision engineering in the 
shape of a particularly attractive motor 
design for a phonograph. 

The chronological spári of the 

duced a differential slowing towards 
the centre. Edison's attempts were 
more practical and saleable -a long 
player at 78rpm, which clearly neces- 
sitated a remarkably close -cut groove, 
a good deal closer than a modern LP 
cut on vinyl. 

Another century on may well see an 
exhibition of 1977's music centres and 
cassette recorders, languishing in 
chrome and plastic bowers filled with 
surround sound, but it is questionable 
whether they will stimulate the imagi- 
nation or convey as much of the 
character of the age as these quaint 
works of wood, metal and mica. They 
ar'e important because they stirred up 

the ripples which led to a gigantic tidal 
wave in human affairs -the crude 
boxes which paved the way for the 
world -wide recording industry, and in 

so doing, opened up one of the most 
creative extensions of human com- 
mercial and artistic endeavour. 

Ted Parratt 
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A WIDE RANGE 

VO MII 
M.TOOLEY BA G8CKT 

A reliable high -impedance DC and AC voltmeter is 
an invaluable asset in any enthusiast's workshop. The 
circuit described is simple to use, exhibits excellent 
linearity and has a constant input impedance of 11Mal 
on all ranges. The basic voltmeter is provided with 
six DC ranges from 1V to 1000V full -scale. A variety 
of probe designs isi included in order to facilitate 
further DC, AC and RF measurements. The unit is 
portable and operates from the mains or alternatively 
it may be powered from an external DC supply. An 
automatic diode switch is included for changing over 
from internal to external power. 

Circuit Description 
A simplified circuit of the DC voltmeter is depicted 

in Fig. 1. This shows the basic bridge configuration 
formed by Tr2; Tra, R9 and R10. A constant voltage 
is developed across R10, the' emitter resistor of Tr3. 
The input voltage, less approximately 0.6V which is 
the base- emitter voltage drop for Tr2, is effectively 
developed across R9, the emitter resistor of Tr2. The 
difference between these two voltages produces a 

DC input 

Tr2 Tr3 
13C108 Sl 8C108 

R9 R10 
820 820 

+9v 

Fig. 1: Simplified circuit of the voltmeter. 

* specifications 

OV 

eV 

(W5151 

Functions: D.C. positive, DC negative. 
AC (by means -off suitable pr. obe). 

Rames: 1V (full -scale DC) 100V 
10V 500V 
50V 1000V 

input Resistance: IIMit s,thout,;probe of iOMSl'iwith 
1 Mflin probe(CDC) 

Supply Voltage: 20/240V 5014r. 
external DC 18 to 24V at 40mA. 

Typical Accuracy: DC ± 2% AC ±5% 
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current in the milliammeter, M. The calibration of the 
instrument is set by the variable resistor, VR1. 

The voltage to be measured is applied to the 
potential divider formed by resistors R2 to R7, see 
Fig. 2. The voltage division ratio is selected by means 
of the Range Switch, S2. A fixed resistor, Rl, is pro. 
vided in the input lead. To ensure correct calibration 
this resistor is bypassed by means of S3 when a probe 
is fitted. The output from the potential divider is fed 
to the FET transistor, Trl. This transistor is connected 
as a source follower and provides a very high input 
resistance and a voltage gain of very slightly less 
than one. 

Transistors Tr2 and Tr3 operate as a balanced 
emitter follower pair. This symmetrical arrangement 
ensures good linearity and a high degree of tempera- 
ture stability. The base voltage for Tr3 is fixed at 
approximately half the DC supply by means of the 
potential divider formed by R11 and R12. The circuit 
may be balanced by means of VR3 which sets the DC 
potential at the gate of Trl and in turn the potential 
at the base of Tr2. 

The meter connections are reversed to facilitate 
positive and negative voltage measurements without 
the necessity of altering the input lead connections. 
For AC measurements the instrument is effectively 
used on the DC negative range and a suitable probe 
must be employed. The probe is designed to produce 
a negative DC output using a simple half -wave diode 
rectifier arrangement. The value of probe resistor, R, 
is chosen so that the instrument is calibrated for RMS 
AC voltages, see table. 
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Table of components for Construction 
The transistors, Trl, Tr2, Tr3 and associated com- 

ponents are mounted on a 150 x 115mm 0 lin matrix 
board, Fig. 3. Components and connecting leads are 
located and soldered on this board by means of press - 
fit terminal pins. Wire links between pins are made 
using insulated solid wire. The completed board 
assembly is mounted below the lid of the plastic box 
and secured by means of the two meter terminals. 

Resistors R2 to RS are wired directly to the contacts 
of the Range Switch, S2. Resistor Rl is wired across 
the contacts of the Probe Switch, S3. Care should be 
taken to keep wiring as short and neat as possible. 
The mains transformer is secured to the base of the 
box, Fig. 4, preferably in such a way as to distribute 
the weight evenly over the base area of the instru- 
ment whilst ensuring adequate clearance when the 
lid and associated components are fitted in place. The 
external supply sockets are also located in the base 

of the box, adjacent to the fuseholder. The bridge 
rectifier and capacitor are fitted to the main circuit 
board. 

Probes 
Various probe designs are given in Fig. 5 together 

with suitable component values as given in the table. 
The DC probe of Fig. 5á is intended for use when DC 
voltage measurements are to be made in the presence 
of AC and RF signals. The 1M12 probe resistor pro- 
vides an extra degree of isolation for the circuit under 
investigation and minimises reactive loading effects. 
The construction of this probe is shown in Fig. 6. The 

53 
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probe designs 

Probe Figure Comp 
value! 

onent Useful Useful 
voltage frequency 
range k range 

DC R -1M .0 5 2% ß to I DC only 
high stability 1000V 
metal oxide 

AC Sb' R-3.3 MO 2% 0.5 to 15Hz to 
low 
voltage 

high s 
C-1/if 
tubula 

ability. 
polyester 
250V DC. 

30V 100kHz 

D-aA 91 

AC ; 5c R-3.3 M12 2j 1 5 to 15Hz to 
medium 
voltage 

high s 
C--11.4i 
tubule 

ability. 
polyester 
250VDC 

100V 100kHz 

01, D2, D3 0A91 -'° 

RF R -3.3 Mí22% 0.5 to 100kHz to 
high stability. 30V 100MHz 
C -1 nF poly- 
styrene 1SOVDC. 
D -0A91 

probe circuit is housed in the barrel of a discarded 
felt -tip pen. The tip contact of the probe makes use 
of the body of a 3.5mm jack plug which is inserted 
in the barrel of the felt -tip pen and held in place by 
means of epoxy adhesive. Only the tip electrical 

ac 
o 

dc 

R13 
47k 

R15 
2.2M 

Set zero 

R14 
47k 

Tr1 Tr2 and Tr3 
MPF102 BC108 

o o o 
g s d 

b 

Tr1 
MPF102 

VR3 
50k 

R8 R9 15k 820 
ìr 

Tr2 
BC108 VR2 

2.2k 

VR1 
2.2k 

11.-*-0 

*10k if a 21,13819 is used 

Tr1 (substitute) 
2N3819 

o o 0 
dgs 

S1b 

Tr3 
BC108 

+17V 
X 

C1 

470yF 

Y 

R11 

27k 

O 
dc +o 

Off 

iR16 D2 

Sta 

D1 

11,14001 

2.2k 1N4001 

212 
27k 

+ D3 

SK3 

SK4 
O- 

1X 

Ext DC 

Y 

Fig. 2: The detailed circuit diagram, including transistor base connect ons and optional power supply circuit. 
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ig: 3 f 

SK4 

00000000.0000000000000000000000400.00.0 

(.1. NI 

SK2 

T1 T1 

hove) showing internal layout, and Fig. 4 (below} indicating 
mains input and transformer details. 
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*components 

Resistors 
R1 ` 11'012 R9 82052 
R2 9M0. (2-2MS2 -!- 6-8MK)) R10 8200 
R3 ` 800k0 (470k0 + 330k0)' R11 ;, 27k0 
R4 10ßks2 R12 27kS2 

R13 47ks2 
R14 _47k12 
R15 2.2MS2 

R8 '` t5k0 R16 ,2-2k0 
R1 to R7 ¡W metal oxide high stability 2% 
R8 to R16 '4 W carbon film high stability 5% 
VR1/2 2' 2k0 horizontal pre-set 
VR3 50ki2linear carbon 

R5 80k0 (47kS2 -1- 33k0) 
R6 10k0 
R7 10kt2 

Semiconductors 
Tr1 MPF102 D1 /2 1N4001 
Tr2J3 BC1O8 D3 LED (pushfìt) 
SRI Bridge rectifier 100PIV 1A 
Nate. Tri may be replaced by a 2N3819 if R8 is changed 
to 10k0, See lead -out connections on Fig. 2.'- 

Switches 
S1 3P 4W midget wafer 
S2 1P 6W` .. 
S3 SPST (or DPDT) slide switc 

' Misce laneaus 
C1, 470pF 25V. Soc 
minais (2), 4mm, red and black, Mains transformer, 240V 
to 12V 500n1A. Fuse IA and holder. Meter, 1rnA FSD, 
size depending on '.readout accuracy required. The 
author's meter was 117 x 105mm (41 x din. approx.). 
Plastic case approx. 225 x 175 x 85mm (9 x 7 x 32 iri.). 

kets (2), 2mm, red and black. Ter- 
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connection of the jack plug is used, the outer connec- 
tion is ignored. 

A short length (approximately lm) of coaxial cable 
is used to couple the probes to the voltmeter. This 
should preferably be a substantial. RF type cable with 
a copper braided screen. The braid terminates in a 
short length of stranded wire fitted with a crocodile 
clip. This ensures a low -resistance contact with the 
chassis or common rail of the circuit under investiga- 
tion. The voltmeter end of the connecting cable is 
fitted with two 4mm plugs. The AC and RF probes 
use a similar construction technique, Fig. 7. 

Calibration 
Calibration on the DC and AC ranges is carried 

out by means of VR1 and VR2 respectively. Calibra- 
tion on the DC ranges may be checked either by the 
application of an accurately known DC voltage or by 
reference to another DC voltmeter. If neither is. avail- 

(a) 

Input 

R 
1M 

t 

R 
3.3M 

Red 

To voltmeter 

Black 

D 0A91 

(c) 
C 1yF <-1 

R 
3.3M 

T 

Red 

To voltmeter 

Black 

Red 

D1 0A91 
+ 

Input 
D2 0A91 

+ 
D3 OA91 

+ 

Fig. 5: Suitable probe designs for the unit. 
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To voltmeter 

Black 

3.5mm jack plug 

A view of the inside of the voltmeter, to áe 
used in conjunction with Fig. 3, in which the 
method of connecting resistors in serles to 

form R2, RS, and R5 is clearly shown. 

Resistor Screen connection 
R 

Coaxial cable 

wax,r,As_,l; 

Black insulated 
stranded wire 

1W5201 

Fig. 6: The construction of the DC probe, (above) and the circuit of the 
AC and RF probes (below). 

C R 
1nF 3.3M 

Input 
D OA91 

+ 1 

T 
Red 

To voltmeter 

Black 

1W5211 

able a new 1.5V cell may be connected to the instru- 
ment and VR1 accurately set for a reading of 1.5V, 
after first remembering to set the Probe Switch "off" 
and zero the meter! Repeat the calibration procedure 
for the DC negative and AC ranges (but without a 
probe connected). Calibration can be checked on the 
AC range if a known source of AC is available. This 
may conveniently be .a low- voltage transformer of 
known output supplied from the mains. Do not 
attempt to calibrate the instrument using AC mains 
voltage directly since this may cause damage to the 
probe and to the instrument. The AC probes are 
suitable only for relatively low AC voltages. 

Operation 
The voltmeter is switched to the desired Function 

and the Set Zero control is then adjusted in order to 
accurately zero the meter. The Range Switch is set 
to the 1000V range. The input leads are then con- 
nected to the circuit under test and the Range Switch 
is then progressively advanced to the range which 
produces an easily measurable indication. Note that, 
for the sake of simplicity, a separate mains switch 
is not fitted to the instrument. Thus, when the unit is 
not required for use, it is advisable to disconnect the 
instrument from the AC supply by removing the 
mains plug. 

489 

www.americanradiohistory.com

www.americanradiohistory.com


all band Part 1 

short wave 
F. RAYERG30GR converter 

The controls are, left to right, RF Tune, Bandswitch, main tuning and 
BFO Tune. The RF Attenuator /on -of switch is below the RF Tune 

control at the left. 

VR1 1k 

Sia 

Cl 
330pF 

Sib 

L1 

II 

VC1 
150pF 

C4 
250pF 

With a receiver intended particularly for multi -band 
reception individual coils with parallel and series 
capacitors are often provided for each range, values 
being arranged to secure suitable coverage. A band - 
spreading capacitor suitable for the LF bands is too 
large in value for the HF bands, so that some ranges 
need series padders. The number of coils, trimmers 
and padders for a multi -band receiver of this type 
becomes large and careful adjustment is needed to 
track aerial and oscillator tuning. 

The converter described here avoids these difficul- 
ties, and is in line with the trend to use a high inter- 
mediate frequency, to eliminate second channel inter- 
ference. It is suitable for operation with a receiver 
tuned to about 5.5MHz, which will be available with 
many general coverage receivers, and allows 1.8 to 
21MHz to be covered with a single converter oscillator 
coil. 

Although this article describes a converter intended 
for use on the amateur bands there is no reason why 
it should not be aligned for the SW broadcast bands, 
since most of these bands are adjacent, in terms of 
frequency, to the amateur bands. 

al 
4 

R1 
150k 

C3 
15pF 

R2 
100k 

C2i 

Tr 

560 

i C8 
IF amplifier 100nF 

/ 

/ 
16001 -O p-. 

80 

C12 

4 
q2o 

56pFT 

VC2 
50pF 

360pF 
C10 

Now C15 

T 18pF 

T 

1 S20/ _0.1 

IC11 

TC2 TC3 

/ o 

C13 

R4 680 
W\ 

7 

TC 5 

TC4 

C14 

C9 
100nF 

I I- 
R5 

56k 
C5, 
680pF 

L 

C6 
150pF 

R6 
15k 

C7 
150pF 

200pF 50pF 220pF 

TC1 - 5 30pF or 50pF Tr2 

R9 
1.8k 

R7 
100 

Tr 2 
BC109 

R8 
i 8k 

8 
Other boards 

e b Battery 

1W52 81 

Fig. 1: Circuit diagram showing the mixer and oscillator sections of the converter, together with the lead -outs for the transistors. 
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Circuit Description 
Fig. 1 shows the mixer and oscillator stages. The 

ganged switch Sla/Slb brings into circuit either LI 
or L2 for aerial tuning, Ll covering the 15, 20 and 
40m bands, and L2 the 80 and 160m bands. Each 
band is peaked by the panel control VC1. This pro- 
vides five bands with two coils, with no trimming or 
similar alignment difficulties. 

L3 is the oscillator coil, tuned by VC2, with the 
switch S2a /S2b. This switch has five positions, 
operating as follows: - 

160m VC2 has C10 and TC1 in parallel, so that 
the oscillator coverage is 7.25 to 7.5MHz. With the 
5.5MHz IF, this gives reception over the 1.75 to 
2.0MHz range. 

80m Cll and TC2 are in parallel with VC2, 
giving an oscillator coverage of 9 to 9.5MHz, or 
3.5 to 4.0MHz on reception. 

40m C13 and TC3 are across L3, and C12 is in 
series with VC2. Oscillator coverage is 12.5 to 
13MHz, giving reception of signals in the 7 to 
7.5MHz band. 

20m C14, TC4 and VC2 are in parallel, so that 
L3 tunes 8.5 to 9MHz and reception is from 14 to 
14.5MHz. 

15m TC5 is across L3 and C15 is in series with 
15.5 to 16MHz, VC2, giving an oscillator range of 

for reception over 21 to 21.5MHz. 
VC2 is operated by a ball drive a 

tuning, with VC1 peaking signals as 
is calibrated to avoid tuning to seco 
quencies, which arise at about 11, 13 
in the usual way with a 5.5MHz 

nd is the main 
mentioned. VC1 
nd channel fre- 

15 and 18MHz 
IF. VR1 is an 

* components 
Resis#ors. 

R1 150kf2 R6 16kfî 
R2 looks/ R7 10l%ì 
R3 560Q R8 ; 1-11k0 
R4 68{}S2 R9 i 1.8k0 
R5 56k3ä RlO -1 °2Mf2 
1tÉ2i 1 k linear carbon with switch Si 
All resistors are ",1 or áW 5% 

Capacitors 
CI 33UpF C9 IOOnF' 

C2 20nF C10? 360p1* 
C3 lbpF C11 200pF' 
C4 250pF* C12' 56pF* 
C5 680pF C13 5OpF*, 

C6 150pF* C14! 220pF* 
C7 150pP" Cis 18PF *' 
C8 10OnF C16 22opF' 

*2% silver mica preferred 
1 C1/5 5OpF trimmer VCI l5OpF 
VC2 5OpF (C8ß4) VC3 2OpF (C 

11 2.2 
12 
13 

R14 
R15 

tsl 
68011 
39ßkQ 
6°8ktä 
2 7ksä 

7 tOnf 
100pF* 
lßonF 
lOnP 
22OpF* 

22 22011F* 
23 4701F12V 

Cl 8 
Ct 9 
C20 
C21 

C' 

sem conductors 
Tri 40673 
Tr2 6C109 

T N6459 
Tr4 2N2926 

Ckse E1 C804) 

Miscellaneous 
Si, 2 -pole 2 -way wafer swi #ch, S2, 2 -pole 5- way wafer 
switch. Li, Yellow, Range 4, valve typé ([lento). 1.2, 
White, Range 2, valve type ( denco). 1.3, 4, 5 and 6, see 
text, llmm coil former with core, 1 off. 7rrtm Colt former 
on square base, with core, 3 off (Home Radio). Square 
screening can for 15. Coaxial sockets, 2 off. Ball drive, 
6 :36 ratio (Jackson). Knobs. Panel brackets. Chassis, 
8 x 6 x !41". Cabinet, IO x 6 x 8 ". Plain veroboard (115g. 15" 
matrix, see text. 
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000) 
gsd 
Tr3 
2N5459 

C16 
220pF 

L4 

C18 
100pF 

L5 

R12 
680 

Output 
C19 
100nF 

R10 
1.2M 

R11 
2.2k 

Fig. 2 The optional IF amplif er stage which works at 5.5MHz. This is 
a separate unit, and may be fitted if the main receiver is relatively 

insensitive. 

attenuator or aerial input control, enabling the 
strength of signals to be kept down so that satisfac- 
tory CW and SSB reception can be obtained, also 
preventing the overloading of the receiver with 
strong AM transmissions. Trl is the mixer, with the 
signal input to gate 1, and the oscillator input to gate 
2. Tr2 is the oscillator stage, operating as described. 
L4 is tuned to approximately 5.5MHz and is followed 
by an optional FET 5.5MHz stage. This can be 
omitted with a reasonably sensitive main receiver, or 
can be added later. A BFO is included to allow CW 
and SSB reception with the popular type of receivers 
which may have no beat frequency oscillator 
incorporated. 

Fig. 2 is the circuit of the 5.5MHz optional stage. 
Signal input is taken from Trl coupling coil .L4 pin 
4, to C16. L5 -C18 is a further 5.5MHz coil connected 
in the drain circuit of Tr3, and coupled to the output 
socket. This stage is assembled as a separate unit, 
fitted to the chassis later. 

BFO 
The beat frequency oscillator is designed for a 

centre frequency of 5.5MHz and uses the circuit in 
Fig. 3. It is also assembled as a separate unit. Without 
the BFO, only AM signals can be received, unless a 
suitable BFO is present in the receiver itself. As AM 
reception may be required, provision is made to 
switch off the BFO for this purpose. To do this, the 
corner of the back moving plate of VC3 is bent so 
that it contacts the fixed plate when VC3 is fully 
dosed. The stage is then not operative and current 
is limited to about 1mA by R14 and R15. An on -off 
switch in series with R15 could be used if preferred. 

1W530í 

1 
C21 

L61 

220pF 

C20 
1OnF 

R13 
390k 

f l ' 
C22 
220pF 

R14 
6.8k + 

C23 - 
47Oy F 

R15 
2.7k 

Tr4 
21,12926 

VC3 
20pF 

To IF 

e c b 

000¡ 

`Tr4 
: 

Fig. 3: Another optional unit is the beat frequency oscillator which also 
operates at about 5.5MHz. If the main receiver has a BFO then this 

unit is not required. 
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erial Output 

Battery- 

S3 

rBelow VC1 

C1 

L4 

MC 

VC2 

5.5MHz IF 
amplifier 

See fig 5 

VC1 

6 
2 

L1 Sta 
S1b 9 o 

o L2 
o 

BFO board 

VC3 

Metal bracket 100 x 90mm 4 x ) approx 

TC5 

TC4 

TC3 

TC2 

TC1 

Trimmers mounted on paxolin strip 

1W5321 

VC1 

Chassis 

Fig. 5: Details of the assembly mentioned in the photograph. It can be 
finished completely as shown before mounting on the main chassis. 

The positions of components and wiring can be 
seen from Fig. 4. The chassis returns MC are 12in 6BA 
bolts, with extra nuts and tags, so that the board can 
be mounted later with clearance for connections and 
leads. Insulated leads are provided to go to S2a /b, 
VC1, positive, and output socket or IF stage. Leads 
of Trl and Tr2 are shown in Fig. 1. 

Practical Wireless, November 1977 

IW533j 

Fig 6: Layout of the units and main components on the chassis. After 
the main tuning dial has been fitted to the panel the remaining panel 

components can be mounted in the same line. 

Osc /Mixer assembly 
VC2 and S2a /b are fitted to 'a bracket approxi- 

mately 100 x 90mm (4in x 312in) as in Fig. 5. The 
five trimmers are mounted on a strip of paxolin, 
which is spaced from the bracket by a long bolt, or 
similar, to clear the switch. Connect C10 to TC1, C11 
to TC2, ,C13 to TC3, and C14 to TC4 before mounting 
the trimmer strip, including leads to take to the 
switch tags on that side. 

The board is mounted by the bolts described earlier. 
The switch requires a spindle tin long, so that it can 
project through a 14in hole in the panel, when the 
assembly is bolted in place approximately 112in 
behind the panel. Alternatively, a shaft coupler can 
be added, with a length of rod. The exact distance 
from bracket to panel is arranged so that the spindle 
of VC2 engages correctly with the ball drive bush. 

Fig. 6 shows the positions of components on the 
chassis, and connections for Ll and L2. VR1 fits 
directly below VC1. The aerial lead runs direct to 
VR1, away from the 5.5MHz circuits to avoid unneces- 
sary 5.5MHz breakthrough. The BFO board fits to the 
right, as shown. 

Part 2 next month will deal with the construction of 
the BFO and final alignment of the converter plus a 
few hints on using the converter. 
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NEXT MONTH I \... 
practical 
WIRELESS 

Laboratory 
Power Unit 

A well known make of 
soldering iron and acces- 
sories, your choice of two 
kits. Don't miss this oppor- 
tunity to save money. 

also: 
TRAFFIC LIGHT CONTROLLER 
SOLID -STATE TUNING INDICATOR 

TThorntonant esjgn bYlohn 

ho 
sV e tO°: SA 

togethee ¡rló linked 

su i D each. These CS aId full8ót 
ei e d/ústabÌe PPlies can be used in- ade three out d. 

Finally, 
yuately stabi1Peds are 

We were delighted to hear from Albert Hedges of 
Ramsgate, long time reader of PW, that he still has 
in use a tool set that was announced in Practical 
Wireless for September 23, 1933 as a "Great Birthday 
Offer" on the occasion of PW's first birthday. 

A special voucher was issued on which 11 gift 
stamps were stuck, taken from consecutive issues of 
PW. This completed voucher plus 3s 6d (1712p) got the 
complete tool set in an attractive metal case. The 
set comprised a steel rule, steel scriber and chuck, 
scribing and cutting trammels, set square, viewing 
mirror, screwdriver plus a set of BA spanners. 

Since PW was published weekly at that time, at a 
cover price of 3d (ip and a bit!), it didn't take long 
or cost very much to acquire the tool set. We wonder 
if there are any others still around! 

If only we could make such a splendid "special 
offer" today! 
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Logic Probe LP-1 
It's compact. 
It's versatile. 
It's beautifully designed. 
It identifies High, Low,,, 

or Intermediate levels, 
open circuits, and 
pulsing 
nodes. 

It enables you to trace logic levels, pulses 
and logic sequences throu 
digital circuits. 
It detects pulses as short 
as 50nsec and stretches 
them to j sec for easy 
observation. 

Try the LP -1 and you won't know how you ever managed without it! 

h complex 

Monitors 
50 Nanosecond 

Pulses on DTL, 
TTL, HTL, CMOS! 

How it works 
You just clip the probe leads to the circuit power, 

supply, setting the'Logic Family' switch to DTL,TTL or 
CMOS. (CMOS position also covers HTL.). 

Touch the probe's tip on the node you're investigating 
and the LP -1 I ights up to show you exactly what you've got. 
The LED marked`HI'comes on for logic state 1(High) and 
`LO' comes on for logic state 0 (Low). 

The third LED, marked `PULSE', shows the dynamic 
signal activity at the node under test. Set the switch to 
'PULSE'and pulses as narrow as 50 nanoseconds are 
stretched to' /3second. Single -shot and low rep. rate pulses 
are clearly shown -you can't do that even with a fast CRO! 
High frequency pulses up to 10MHz will make the`PULSE' 
LED blink continuously at 3Hz; and with assymetric signals 
the`LO' LED will come on for duty cycles under 30 %, and 
`HI'for those over 70 %. 

Another useful feature is`Pulse Memory: 
Put the probe tip on to a node, switch to`MEM' and the 

next logic change -positive or negative -or the next pulse 
edge, will cause the`PULSE' LED to come on and stay on, 
until reset. Meanwhile,'HI' and `LO' LEDS continue to function 
as usual. No other probe or logic checking device gives you 
all that! 

ONLY £29.00 
Complete with instruction book, leads, and including 

VAT (8 %) and post and packing. 
It's easy to order 

Telephone 01 -890 0782 and give us your Access, 
Barclaycard or American Express number. Your Probe is in 
the post same day! 

Or, write your order, enclosing cheque, postal order, or 
stating credit card number and expiry date.(Don't post 
the card!) 

Alternatively, ask for our latest catalogue, showing all 
CSC time -and -cost -saving products for the engineer and 
the home hobbyist. 

Brief Specification: 
Input Impedance: 100,0000hms, 
constant for all functions. 
DTL /TTL Thresholds: 
logic 1, 2.25V± 0.15 
logic 0, 0.80V ± 0.10 
HTL /CMOS Thresholds: 
logic 1, 1,70% Vcc 
logic0, 0,30% Vcc 
Min. detectable pulse: 
50 nanoseconds 

Max. input signal frequency: 
10MHz 
Power requirements: 
5 Volt Vcc, 30mA 

15 Volt Vcc, 40mA 
36 Volts max. 
Size: 6.1x 1.0x 0.7 i nches 
(155x25x 18mm) 
Weight: 3oz (85g) 
Power leads: 24 inches (610mm), 
colour coded. 

LOGIC "1" 

LOGIC "0" 

HI LED ON 

LOGIC "1" 

LO LED ON 

ON FOR 1/3 SEC 

LOGIC "0" 

LO LED ON HI LED ON 

Imo-- T -1/3 SEC -11. 
y y 

HI LED ON 

LOGIC "1" 
PULSE LED 

LOGIC "0" OFF 

LOGIC "1" 

LOGIC "0" 

LOGIC "1" 

LOGIC "0" 

i 

PULSE LED 
OFF 

4 4 4 4 
LO LED ON 

DURING PULSE TRANSITIONS PULSE LED BLINKS 
AT 3Hz RATE 

HI LED ON LO LED DOES NOT RESPOND TO NARROW PULSES 

DURING PULSE TRANSITIONS PULSE LED BLINKS 
AT 3Hz RATE 

LO LED ON HI LED DOES NOT RESPOND TO NARROW PULSES 

CONTINENTAL SPECIALTIES CORPORATION 0= 
CONTINENTAL SPECIALTIES CORPORATION (UK) LTD., SPUR ROAD. NORTH FELTHAM TRADING ESTATE, FELTHAM, MIDDLESEXTW14 OTJ. TELEPHONE: 01- 8900782. 

REG IN LONDON: 1303780 VAT NO: 224807471'TRADE MARK APPLIED FOR ç. CSC (UK) LTD 1977. DEALER ENQUIRIES WELCOME. TELEX: 8813669 CSCLTD. 
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SUPERSOUND 13 HI -F1 MONO AMPLIFIER 
A superb solid state audio ampli- 

fier. Brand new components 
throughout. 5 silicon tran- 

sistors plus 2 power output 
transistors in push -pull. 
Full wave rectification. 
Output approx. 13 
watts r.m.s. into 8 
ohms. Frequency re- 
sponse 12Hz 30KHz f 
3db. Fully integrated 

pre- amplifier stage with 
separate Volume. Bass boost and Treble cut controls. 
Suitable for 8 -15 ohm speakers. Input for ceramic or 
crystal cartridge. Sensitivity approx. 40mV for full 
output. Supplied ready built and tested, with knobs, 
escutcheon panel, input and output plugs. Overall 
size 3" high x 6" wide x 7f" deep. AC 200 /250V. 
PRICE £15.00. P. & P. £1 20. 
HAVERSON MODEL P.A. 
TWO ZERO - == 
An advanced solid state general 
purpose mono amplifier suitable 
for Public Address system, 
Disco, Guitar, Gram., etc. Features 3 individually con- 
trolled inputs (each input has a separate 2 stage pre - 
amp). Input 1.5mv into 47k. Input 2.5mv into 47k. 
(suitable for use with mic. or guitar etc.). Input 3 
100mv into 1 meg. suitable for gram. tuner, or tape etc. 
Full nixing facilities with full range bass & treble 
controls. All inputs plug into standard iack sockets on 
front panel. Output socket on rear of chassis for an 8 
ohm or 16 ohm speaker. Output in excess of 20 watts 
R.M.S. Very attractively finished purpose built cabinet 
made from black vinyl covered steel, with a brushed 
anodised aluminium front escutcheon. For ac mains 
operation 200/240v. Size approx. 121." w. x 5" h. x 71" d. 
Special introductory Price £2800 +£2.50 carr. & pkg. 
Mullard LP1159 RE -IF Module 470 kHz £2.25+ 
P. &P. 200. Full spec. and connection details supplied. 
Pye VHF /FM Tuner Head covering 88 -108 M /Hz. 10.7 
M /Hz I.F. output. 7.8 Volt + earth. Supplied pre - 
aligned, with full circuit diagram with precision -geared 
FM gang and 323Pf + 323Pf A.M. Tuning gang only 
£315;1- P. & P. 35p. 
STEREO DECODER 
SIZE 2" x 3" x 4" ready built. Pre-aligned and tested 
for 9 -16V neg. earth operation. Can be fitted to almost 
any FM VHF radio or tuner. Stereo beacon light can 
be fitted if required. Full details and instructions (in- 
clusive of hints and tips) supplied. £600 plus 20p. 
P. & P. Stereo beacon light if required 40p extra. 

9)gr 

MAINS OPERATED SOLID STATE 
AM /FM STEREO TUNER 

200/240V Mains oper- 
ated Solid State FM AM 
Stereo Tuner. Covering 
M.W. A.M. 540 -1605 
KHz VHF /FM '88 -108 
MHz. 
Built -in Ferrite rod aerial 
for M.W. Full AFC and 
AGC on AM and FM. 
Stereo Beacon Lamp 

Indica or. Built in Pre -amps with variable output 
voltage adjustable by pre -set control. Max o/p Voltage 
600m/v RMS into 20K. Simulated Teak finish cabinet. 
Will match almost any amplifier. Size 81"w X 4 "h x 
9f "d approx. 
LIMITED NUMBER ONLY at £2800 + £1.50 P. & P. 
Push Button Switch bank. 8 Buttons giving 16 S/P C/O 
interlocked switches plus 1 Cancel Button Plus 3 d/p c /o. 
Overall size 5" x 2-1:" x 1 ". Supplied complete with 
chrome finished switch buttons. 2 for £1.80- !-20pP. &P. 
10/14 WATT HI -FI AMPLIFIER KIT 
A stylishly finished monaural amplifier with an output 
of 14 watts from 2 EL84s in push -pull. Super repro- 
duction of both music and speech with negligible hum. 
Separate inputs for mike and gram allow records and 
announcements to follow each other. Fully shrouded 
section wound output transformer to match 3 -15 A 
speaker and 2 independent volume controls, and 
separate bass and treble controls are provided giving 
good lift and cut. Valve line -up 2 EL84s, ECC83, 
EF86 and EZ80 rectifier. Simple instruction booklet 
25p + SAE (Free with parts). All parts sold separately. 
ONLY £13.50 P. & P. £1.40. Also available ready 
built and tested £18.00 P. & P. £1.40. 
"POLY PLANAR" WAFER -TYPE, WIDE RANGE 
ELECTRO- DYNAMIC SPEAKER 
Size 11$" X 14 -A-" x 1-i" deep. Weight 19oz. Power 
handling 20W r.m.s. (40W peak). Impedance 8 ohm 
only. Response 40Hz- 20kHz. Can be mounted on 
ceilings, walls, doors, under tables, etc., and used with 
or without baffle. Send S.A.E. for full details. 
Only £840 each + P. & P. (one 90p, two £1.10). 
Now available in either 8" round version or 4 -1" x 8 }" 
rectangular. 10 watts RMS 60Hz -20KHZ £5.25 + 
P. & P. (one 65p, two 75p). 
SPECIAL OFFER. 6}" long throw, roll surround, 
ceramic magnet 8 ohm 10 watt speaker chassis. 
Specially suitable for Hi Fi. £3.95 + 75p P. & P. 
2" PLASTIC CONE HF TWEETER 4 ohm, £3.50 per 
matched pair + 50p P. & P. 

HARVERSONIC SUPERSOUND 
10+ 10 STEREO AMPLIFIER KIT 
A really first -class Hi -Fi Stereo Amplifier Kit. Uses 14 
transistors including Silicon Transistors in the first five 
stages on each channel resulting in even lower noise 
level with improved sensitivity. Integral pre -amp with 
Bass, Treble and two Volume Controls. Suitable for use 
with Ceramic or Crystal cartridges. Very simple to 
modify to suit magnetic cartridge- instructions in- 
cluded. Output stage for any speakers from 8 to 15 
ohms. Compact design, all parts supplied including 
drilled metalwork, high quality ready drilled printed 
circuit board with component identification clearly 
marked, smart brushed anodised aluminium front 
panel with matching knobs, wire, solder, nuts, bolts - 
no extras to buy. Simple step by step instructions 
enable any constructor to build an amplifier to be 
proud of. Brief specification; Power output: 14 watts 
r.m.s. per channel into 5 ohms. Frequency response 
± 3dB 12- 30,000 Hz Sensitivity: better than 80mV into 
1M S); Full power bandwidth; ± 3dB 12- 15,000 Hz. 
Bass boost approx. to f 12dB. Treble cut approx. to 

16dB. Negative feedback 18dB over main amp. 
Power requirements 35v. at 1.0 amp. 
Overall Size 12 "w, x 8 "d. x 22"h. 
Fully detailed 7 page construction manual and parts 
list free with kit or send 25p plus large S.A.E. 
AMPLIFIER KIT .. £13.50 P. & P. 80p 
(Magnetic input components 33p extra) 
POWER PACK KIT .. £5.50 P. & P. 95p 
CABINET . £5.50 P. & P. 95p 
SPECIAL OFFER -only £23.75 if all 3 items 
ordered at one time plus £1.25 p. & p. 

Full after sales service 
Also avail. ready built and tested £3125, P. & P. £150. 

HARVERSONIC STEREO 44 
A solid state stereo amplifier chassis, with an output of 
3 -4 watts leer channel into 8 ohm speakers. Using the 
latest high technology integrated circuit amplifiers with 
built in short term thermal overload protection. All 
components including rectifier smoothing capacitor, 
fuse, tone control, volume controls, 2 pin din speaker 
sockets & 5 pin din tape rec. /play socket are mounted on 
the printed circuit panel, size approx. 91" X 2 *" x 1" 
max. depth. Supplied brand new & tested, with knobs, 
brushed anodised aluminium 2 way escutcheon (to allow 
the amplifier to be mounted horizontally or vertically) at 
only £9.00 plus 50p P. & P. Mains transformer with an 
output of 17v a/c at 500m /a can be supplied at £150 + 
40p P & P if required. Full connection details supplied. 
STILL AVAILABLE 
3 Valve Audio Amp. 4 w. output £8.50+£1.40 P.& P. 
Also HSL 'FOUR' amplifier kit. £8.00 + £140 P. & P. 

All prices and specifications correct HARVERSON SURPLUS CO. LTD. 
at time of press and subject to (Dept. P.W.) 170 HIGH ST., MERTON, LONDON, S.W.I9. Tel.: 01 -540 3985 
alteration without notice. d. few minute* from South Wimbledon Tub. Station. 

Open 9.30 -S.30 Monday to Friday. 9.30 -S Saturday. Closed Wednesday. 

PLEASE NOTE: P. & P. 
CHARGES QUOTED APPLY TO 
U.K. ONLY. SEND SAE WITH 
ALL ENQUIRIES. 

iVlárshall's 
A. MARSHALL (LONDON) LTD. DEPT. P.W. 
LONDON -40 -42 Cricklewood Broadway, NW2 SET 

Tel. 01 -452 0151. Telex 21492 
and at 325 Edgware Road, W2. Tel. 723 4242 

GLASGOW -85 West Regent Street, G2 20D 
Tel. 041 -332 4133 

BRISTOL -1 Straits Parade, Fishponds Road, 6516 2LX 
Tel. 0272 654201 

CALL IN AND SEE US 
9-5.30 Mon -Fri. 
9-5.00 Saturday 

EXPRESS 
MAIL ORDER 
Tel Orders 
on Credit Cards 
£10 minimum. 

POPULAR SEMICONDUCTORS MJE520 -45 LM380-8 90 
MJE521 -65 LM380N 98 

2N706 28 2N5294 -40 BC178 -20 BF167 -35 MPF102 -30 LM381A 2.45 
2N708 28 2N5296 -40 BC179 23 BF173 -35 MPF105 40 LM381N 1.60 
2N1131 30 2N5298 -40 BC182 11 BF177 -25 MPSA05 -25 LM382N 125 
2N1132 37 2N5447 15 BC782L 14 BF178 -25 MPSA06 25 LM384N 1.45 
2N1711 -30 2N5448 -15 BC183 -12 13F179 30 MPSA55 25 LM386N 80 
2N2102 .60 2N5449 -19 BC183L 14 BF180 35 MPSA56 25 LM387N 105 
2N2218 33 2N5457 32 BC184 12 BF781 .35 TIP29A 45 LM388N 90 
2N2219 35 2N5458 33 BC184L 14 BF194 -15 TIP29C -60 LM389N 1.00 
2N2220 35 2N5459 29 BC212 14 BF195 -15 TIP30A 49 LM702C .75 
2N2221 25 2N5484 34 BC212L 17 BF196 15 TIP30C 65 LM709C 65 
2N2222 -25 2N6121 -36 13C213 14 BF197 -17 TIP31A 50 LM709N 45 
2N2368 25 2N6122 41 BC213L 16 BF198 -18 TIP31C 66 LM710C -60 
2N2369 25 2N6123 -43 BC214 -16 BF200 .35 TIP32A 55 LM710N 60 
2N3053 26 2N6126 .45 BC237 -14 BF224J 20 TIP32C -75 LM723C -85 
2N3054 .60 AC126 45 BC238 12 BF244A .35 TIP41A 70 LM723N 75 
2N3055 -70 AC127 -45 BC239 -15 BF245A -40 TIP41C -90 LM741C -85 
2N3441 .85 AC128 -45 BC257 17 BF257 -37 TIP42A 80 LM741N 40 
2N3442 1-85 AC151 -40 BC258 -18 BF258 -45 TIP42C 1.00 LM741-8 .40 
2N3702 -13 AC152 50 BC259 18 BF259 49 TIP2955 -65 LM747N -90 
2N3704 15 AC153 55 BC307 15 BF336 38 TIP3055 -55 LM748-8 55 
2N3706 16 AC153K 55 BC308 15 13F337 -45 T1S43 -43 LM/48N -55 
2N3708 .13 AC176 .50 BC309 15 BF338 .48 TIS50 .55 LM1800 1.76 
2N3771 1.95 AC176K BC327 -20 BFR39 -28 TIS61 23 LM1808 1.92 
2N3772 2.00 AC187K 60 BC328 19 BFR40 -27 TIS62 -45 LM1828 1.75 
2N3773 2.90 AC188K -60 BC547 12 BFR41 28 TIS88A 40 LM3301N -85 
2N3819 -36 AD161 1.00 BC548 12 BFR79 28 TIS90 20 LM3302N 1.40 
2N3820 38 AD162 1'00 BC549 14 BFR80 .27 TIS93 .33 LM3401 -70 
2N3823 80 AF106 -55 BC557 -13 BFR81 28 LM301A 67 LM3900 75 
2N3904 21 AF109 -75 BC558 -12 BFX29 39 LM301N -40 LM3905 1.60 
2N4036 467 AF739 69 BC559 -14 BFX30 -39 LM304 2.45 LM3909 68 
2N4037 -55 AF239 -65 BCY58 25 BFX84 35 LM307N 65 MC1310 1.91 
2N4058 20 AF240 114 BCY70 25 BFX85 30 LM308C 182 MC1458 91 
2N4059 15 AF279 80 BCY71 28 BFX86 30 LM308N 85 NE555 -40 
2N4060 20 AF280 -85 BCY72 24 BFX87 30 LM309K 1.85 SN7400 16 
2N4124 -17 BC107 -15 BD115 .80 BFX88 -30 LM317K 3.00 SN7402 16 
2N4126 17 BC108 '15 BD131 .51 BFY50 -25 LM318N 2.26 SN7404 -26 
2N4289 20 BC109 -15 BD132 -54 BFY51 -25 LM323K 6.46 SN7410 20 
2N4303 30 BC140 -35 BD135 27 BFY52 25 LM339N 1.40 SN7441 1.03 
2N4904 1.70 BC141 40 BD136 .38 BSX21 32 LM348N 150 SN7447 1.10 
2N4919 .65 BC147 .12 BD137 38 BU104 1.65 LM360N 2.75 SN7448 1.10 
2N4920 75 BC148 12 BD138 38 BU105 140 LM370N 2.50 SN7474 43 
2N4921 50 BC149 14 BD739 40 BU126 1.90, LM371N. 1.70 SN7490 61 
2N4922 55 BC760 -35 BD140 40 BU204 2.02 LM372N 1.70 SN7492 61 
2N4923 70 BC161 35 BD438 -50 BU205 220 LM373N 2.80 SN7493 61 
2N5086 27 BC167 12 BD439 50 BU206 2.50 LM374N 3.10 5N7496 1.03 
2N5192 75 BC168 12 BDX78N 1.70 MJE340 -58 LM377N 1.75 SN74121 49 
2N5194 72 BC169 -12 BDY20 1.00 MJE370 58 LM378N 2.25 SN74141 1'03 
2N5245 34 BC177 20 BDY56 1.90 MJE371 60 LM379S 3.95 76023N 1.45 

Prices correct at 15 Sept. 1977, but please add VAT p&p 40p 
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O PTA ELECTRO N ICS 
Full range of Opto 
devices in our new ¡1,. 
catalogue 
LEDS 
3mm Red 19p, Gr 25p, Y 25p 
5mm Red 21p, Gr 28p, Y 28p 
TIL20919p, ORP12 84p 
SPX 25 1.85 
DISPLAYS 7 Segments 

Single Double 
DL704 2.00 3.00 
DL707 2.00 3.00 
DL747 2.50 3.40 
DL750 2.50 3.40 

Display 
0.315 Red 
Olin Red 
0.5in Red 
0.515 Red 

TRIACS Plastic Pack 400V 
6 amp 70 16 amp 1.10 
8 amp 75 20 amp 170 
12 amp 85 25 amp 2.70 
DIACS 
ST2 20p 
BR700 48p 

BRIDGES 
Full range of Bridge Rectifiers and Diodes 
listed in new catalogue 
THYRISTORS Plastic C106 116 
4 amp 100V 0.35 8 amp 100V 0.43 
4 amp 200V 0.40 8 amp 200V 0.49 
4 amp 400V 0.49 8 amp 400V 0.82 

WHY NOT PAY US A VISIT AT OUR NEW CENTRAL 
LONDON BRANCH AT 325 EDGWARE ROAD, W2, 
ABOUT 100 YARDS NORTH OF THE WESTWAY FLY- 
OVER. EXTENSIVE STOCK RANGE. MANY SPECIAL 

OFFERS TO PERSONAL SHOPPERS ONLY. 

SPECIALIST CONSUMER 

NEW CATALOGUE 
Stocking Distributors Officially Appointed 

NATIONAL VERO 
TEXAS ANTEX 
MULLARD ELECTROLUBE 
SIEMENS SIFAM 
SESCOSEM ARROW HART 

MAKES COMPONENTS BUYING EASY 

"What is a microprocessor ?" 
A complete teach yourself course with cassettes 

brochure - £9.95 inclusive of VAT and p &p. 

ORDER NOW! 
35p 

Post Paid 
or 

25p To 
Callers 
LARGE 

32 PAGES 
packed 

with over 
8500 

LINE ITEMS 

Practical Wireless, November 1977 

www.americanradiohistory.com

www.americanradiohistory.com


D 

RESONANCE 
INDICATQ13G3TQN 

When designing, building or servicing RF equipment 
it is sometimes necessary to know the frequency at 
which a particular coil resonates or tunes. A recent 
example involved a radio IF stage with very low gain; 
one of the IFTs seemed suspect and this was removed 
from the printed circuit and dismantled to expose a 
small ferrite -enclosed coil and an even smaller 
capacitor with unreadable markings. Using an RF 
signal generator and the apparatus described here it 
was found that a 470pF capacitor tuned the coil to 
the correct IF; an `outboard' capacitor was then fitted 
across the IFT, bringing the radio back to 100 per 
cent performance, and the test apparatus was 
returned to the shelf to await the next emergency. 

This resonance indicator is not intended to replace 
more accurate (and more expensive !) apparatus, but 
rather to provide a rapid method of checking un- 
known tuned circuits in the range 100kHz to 28MHz. 
With a given inductor in circuit, the values of un- 
known capacitors may be found within the range of 
VC1a and b by resonating the inductor at the same 
frequency, first with and then without the unknown 
capacitor between terminals N and M. The change in 
the value of VC1a or VC1b needed to re- establish 
resonance is therefore the value of the unknown 
capacitor. 

Circuit operation 
In a series tuned circuit maximum current flows at 

resonance and in Fig. 1 this current through Rl feeds 
the emitter of Trl with an increased RF voltage com- 
pared with the voltage at other frequencies. The 
emitter and base of Trl, just biased on by R2, VR1, 
form a detector circuit and the boosted RF thus acts 
to increase the emitter -base current. The resulting 
increase in collector current is indicated by the meter 
so that the resonance of a particular coil with a 
selected capacitance and frequency is now known. 

Construction 
Because a variable capacitor usually has the frame 

earthed, this has to be fitted at the `bottom' of the 
circuit and the operational electronics are therefore 
at the `live RF' end, as is the push- button on -off 
switch. All components apart from Rl, Si, S2, VC1 and 
Ml may be fitted to a piece of Veroboard; VR1 is 
adjusted to give a small (about 20 per cent) pointer 
deflection when Si is closed. Rl, a carbon type, is 
fitted directly from the coaxial RF input socket to 
terminal 0 to limit excess inductance; the circuit 
board could be attached across Rl by short stiff wires 
if one wishes to avoid making additional fixings to 
the chassis or panel. See Figs. 2 and 3. 
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Fig. I : The circuit diagram of the RF Resonance Indicator. 
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VC1 is bolted direct to the case. A metal case is 
recommended rather than a plastic one. A short 
pointer on the shaft traverses over a card scale glued 
to the outside of the box. During construction ensure 
that the link between terminal N and P is easily 
removed for ease of calibration. 

The single Mallory cell (in its holder) may be glued 
into place, and should last for several years. 

Piece of veroboard mounted on stiff wires 
between meter and R1. 

Cl VR1 

1::::310; j v---\ - ° 

Cell glued 
to case 

2 

B1 

R4 Tri 

R2 

S1 

R1 

ccD 

case 

Fig. 2: General wiring inside the aluminium case. 

Co -axial 
input 
socket 

Screw 

terminals 

GT97 

Calibration 
Connect a coil (fifteen turns of plastic or enamel 

covered wire close -wound and taped securely to a 
ferrite aerial rod will do) between terminals P and O. 
Temporarily unsolder the link N -P. Connect a close - 
tolerance 50 or 100pF silver mica or polystyrene 
capacitor between terminals N and M, keeping SI 
closed. Then vary the tuning of the RF signal 
generator connected to the RF input socket while 
looking for a peak in meter deflection. Without 
changing the RF generator frequency, remove the 
external capacitor, connect N -P and vary VC1 until 
the meter reading again peaks. 

The scale -card may then be marked with its first 
50 or 100pF calibration point. Close S2, retune VCI 
for peak reading and calibrate the other scale. Depend- 
ing upon the particular type of variable capacitor 
available it is possible that the minimum capacitance 
of both gangs in parallel is more than 50pF and that 
100pF will be the first calibration. 

Now with VC1 set to the 50pF calibration point, add . 
the external capacitor and vary the input frequency 
to obtain a peak meter reading. Remove the external 
capacitor and increase the value of VC1 to regain 
the peak meter reading, marking this new calibration 
point on the scale. In this way calibration points may 
be located at 50 or 100pF intervals around the scales. 

It will also be possible to confirm the basic 
frequency formula that if the 15 -turn coil resonates 
at about 5 to 6 MHz with 50pF, then at 450pF, nine 
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Reststore. R1 33D, 'R8 1Oka, R4 1.Bkt2. VR1, 4.7ko 
preset. 

Capacitors: Cl 100 polycarbonate. Vet, 500 /500pF 
gang capacitor 

Transistor: BC10B 

Switches: S1', push -o -make switch, S2, SPDT wafer 

iYtia ceilaneous¢ Serew -type 'terminals. Co «axial socket. 
Metal case, 51" x 44" x 11° (140mm x 105mm x 45mrrt). 
(A1310) B1: 1.2V to 1-5V cell (mercury). Piece of 
Veroboard, 2" X 1 "(50mm x 25mm). 

Note breaks in print at rows 3 and 6 

To meter 
positive fe 
To meter 
negative 

B1 negative 

GT99 
Bi+ via S1 

Tri 

Fig. 3: Showing the component positions on the Veroboard, and meter 
and battery interconnections. 

times the original capacitance, the resonant frequency 
becomes one -third of its value at about 1.8MHz. This 
is because resonance is proportional to the square - 
root of the ratio of capacitance change. 
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THE YNAMIC DUO 

The C15/15 is a unique Power Amplifier providing Stereo 15 watts per channel or 30 watts Mono and can be used with any car 
radio /tape unit. It is simply wired in series with the existing speaker leads and in conjunction with our speakers S15 produces 
a system of incredible performance. 
A novel feature is that the amplifier is automatically switched on or off by sensing the power line of the radio /tape unit hence 
alleviating the need for an on/off switch. 
The amplifier is sealed into an integral heatsink and is terminated by screw connectors making installation a very easy process. 
The S15 has been specially designed for car use and produces performance equal to domestic speakers yet retaining high power 
handling and compact size. 

C15/15 
15 Watts per channel into 42 
Distortion 0.2°% at 1 KHz at 15 watts 
Frequency response 50Hz - 30KHz 
uiput Jrnpeuance OIL nominai 
Input sensitivity 2 volts R.M.S. for 15 watts output 
Power line 10 -18 Volts 
Open and Short Circuit protection 
Thermal protection 
Size 4 X 4 x 1 inches 

C15/15 Price £17.74 - £2.21 VAT P & P free 

Data on 515 
6" Diameter 
54" Air Suspension 
2" Active Tweeter 
20oz Ceramic magnet 
15 watts R.M.S. handling 
50 HZ - 15KHz frequency response 
40 Impedance 

S15 Price pre pair £17.74 + £2.21 VAT P & P free 

TWO YEARS' GUARANTEE ON ALL OF OUR PRODUCTS 

I.L.P. Electronics Ltd., 
Crossland House, 
Nackington, Canterbury, 
Kent CT4 7AD. 
Tel. (0227) 63218. 

Practical Wireless, November 1977 

Please Supply 
Total Purchase Price 
I Enclose Cheque Postal Orders E Money Order 
Please debit my Access account Barclaycard account 
Account number 
Name & Address 

Signature 
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SUPER TOUCH- SENSITIVE PIANO 
We have shown our special brand of skill and expertise in 
designing this piano, featuring: - 
Wide range of touch -sensitive response ESU design. Free 
from breakthrough noise. 
Choice of keyboard C -C or F -F. 
Two models are available. Model TS50 is a touch -sensitive 
piaho only. Model TS53 has extra effects of Honky -tonk, 
Harpsichord with fast and slow tremolo. 
KIT SECTION PRICE LIST 
ESU5 + 5 Keyer Units £11.95 each, 5 required. 
ESU5 + 6 Keyer Unit £13.95, 1 required. 
Power Supply £9.50 
Keyboard and Switches £3300 
Toneforming, Headphone and Voltage Regulator £14.50 
Loud and Soft Pedal £7.95 
Master Tone Generator £15.00 
Tremolo Unit £3.75 
Cabinet switches, etc. £32.50 

SPECIAL OFFER 
We will pay VAT and carriage on all orders received up to 
31st October. 

Can you afford £750 for an electronic piano? If the answer is 
NO why not visit our showroom and try our electronic pianos, 
discuss the technicalities in detail without obligation. 
WE GUARANTEE TO SAVE YOU MONEY. IT IS SIMPLE 
ONCE YOU KNOW HOW. 
Component shop: 40a Dalston Lane, Dalston Junction, 
E8 2AZ. Tel. 01 -249 5624. 

Parts for organ builders 
4- Octave C -C keyboard £26.00 
5- Octave C -C keyboard £28.00 
5- Octave F -F keyboard £28.95 
13 note pedal board £25.00 
25 note pedal board £55.00 
32 note pedal board £115.00 
stop switches 75p 

Tone Generator Units 
GD500 /5 with 73 outputs £39.95 
GD500 /6 with 85 outputs £48.50 
GD500 /7 with 96 outputs £52.50 
Diode Gate Sustain and Distribution Units 
4- Octave with 3 pitches £32.00 
4- Octave with 4 pitches £38.00 
5- Octave with 3 pitches £33.00 
5- Octave with 5 pitches £6000 
5- Octave with 6 pitches £65.00 
4- Octave with 9 pitches £88.00 
5- Octave with 9 pitches £96.00 
Toneforming Units 
3 pitches with 10 voices £24.00 
4 pitches with 10 voices £26.00 
4 pitches with 15 voices £27.50 
5 pitches with 10 voices £38.40 
6 pitches with 19 voices £65.95 
9 pitches with 10 voices £40.50 
Rotating Speaker Units 
Bass unit £68.00 
Mid Range £75.00 
Hi -Fi Horn £89.00 
Other useful components in stock for organ work. 
Send 50p plus 20p p. & p. for the new monthly magazine 
'Electronic Organ Review'. 

ELECTRONIC MUSICAL 
INSTRUMENTS 

12 Brett Road, Hackney, 
London, ER 1JP. 01- 986 8455/ 

01 -986 5063 
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Complete digital Clock Kits 
TEAK OR PERSPEX CASE II prices 

include 
NON ALARM £12.50 post, pack. 

ALARM 1£15.50 VA 
FEATURES 
4 LED digits #" high. Red. 

12 hour display with AM /PM 
indication 

Mains frequency accuracy 
Easy to build: all components included 

"DELTA^ -. 
Beautiful real wood case or Perspex: 

6" x 21" x 3" White, Black, Red, Blue, Green 
Flashes to indicate power cuts 

NON -ALARM ALARM 
Complete kit including ease .. £12.50 Pulsed Alarm Tone. Automatic Brightness 

Ready Built .. £14.50 control. 
9 minute Snooze. Simple Setting. 

Module kit excluding case .. £9.50 Complete kit including case .. £15.50 
Ready Built .. £17.00 

Ready Built .. £10.00 Module kit excluding case .. £13.00 
Ready Built .. £13.50 

TIMER FACILITY: Stopwatch use up to 9min 59secs .. extra 50p. 

I EXCELLENT DESIGN ANODISED ALUMIINIUM ALARM CLOCKS 
Green digits. Snooze repeater alarm Superb value £18.36 Order CA /S 

- Red digits. Brightness Control. Snooze £17.20 Order WA /A 

DISPLAYS: FND 500 #" LED £119 each: 6 for £6.48 
NSB5430 #" red LED stick of 4 £4.32 5LT02 +" green phosphor stick of 4 £5.67 

CLOCK CHIPS: 50253N Alarm 12/24hr. 4/6 digit £5.67 
50362N Calender clock £7.75 MM 5385N 12hr. 4 digit Alarm £4.32 
6 Decade Up /Down Counters: 50395/6/7 £1310 

MICROPROCESSOR: Z80 C.P.U. £29.70 
Z80CTC £15.70 1702A UV Erazable PROM £77.35 
Z80 PIO £15.70 2102NA IK Static RAM £3.15 
UV PROM Erazer £103.00 + £5.00 p. á p. 4KXI 16 -pin Dyn. RAM £7.05 

RECHARGEABLE BATTERY SET Super Value £8.10 
Includes: 4 AA (1.2v) Nickel Cadmium batteries (separately £432) 

3/6/9v switched Universal Mains Adaptor with 4 plug connector for most 
calculators (separately £3.78) plus battery holder. 

ELECTRONIC DOORBELL. Warbling tone. Runs off PP3 £5.40 
LIQUID CRYSTAL WATCH. 5 function. Backlight. Chrome 

case. Black strap £17.28 

payment with order to: 

(P.W.) 
6 GOWER ROAD, !_w °-^ ° ° °J 

r BARON 
SOUTHVIEW HOUSE, 

ROYSTON, HERTS Tel. ROYSTON 43695 

Wilmslow 
Audio 

THE firm for speakers! 
SEND 10P STAMP FOR THE WORLD'S 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 WHARFE- 
DALE 

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 
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So you want to pass the 
R.A. EA& Amateurs' EXaninatìonj 

John Thornton Lawrence GW3JGA & Ken Mc Coy GW8CMY 
The passing of the Radio Amateurs' Examination, set 
by the City and Guilds, requires a certain level of 
theoretical technical knowledge. Whether one con- 
siders that this level is too high or too low is beside 
the point. The course that follows is intended, with 
the help of certain external aids, to prepare the 
reader to pass the examination. It will not teach him 
all about electronics! 

Practical Ohm's Law 
Before we move off Ohm's law and resistance, let 

us see how it can be applied to calculating the resis- 
tor values in a practical circuit. We are going to use 
an audio frequency amplifier as an example and this 
is shown in Fig. la. As we are only concerned with 
the DC conditions and how they are set up, we can 
forget about all the AC components, the coupling and 
de- coupling capacitors, leaving only the DC compo- 
nents as shown in Fig. lb. Most modern small signal 
transistors have a beta (DC gain) of 100 or more, this 
implies a very small base current, sufficiently small 

01mA 
(10-4 A) 

GT113 

R1 

R2 

Fig. 1: The application of Ohm's Law to a simple transistor 

Practical Wireless, November 1977 

circuit. 

that it may be ignored altogether if certain "rule -of- 
thumb" conditions are observed. 

In a small signal audio frequency transistor ampli- 
fier stage, the collector current for optimum gain, 
noise performance, etc., would be about 1 to 2mA, 
so for simplicity we will choose 1mA (10 -3A). Now 
for the current flowing down the base potential 
divider, Rl and R2. As a rule -of -thumb guide this 
should be a tenth of the collector current, so in our 
circuit it would be 0.1mA (10 -'A). This ensures that 
this current is large compared with the small bias 
current of the transistor. The two currents are shown 
in Fig. lb. 

Now for the voltages in the circuit. First we must 
know the supply voltage, so for our example we will 
make this 9V. The emitter resistor R4 provides 
stabilisation of the operating conditions for Tri. A 
typical voltage drop across this would be 0.5 to 1V. 
So again for simplicity we will choose 1V. The col- 
lector voltage should sit midway between the emitter 
voltage +1V and the supply voltage +9V, that is at 
+5V. This will allow a signal voltage swing on the 
collector to go positive by 4V to the supply voltage 
and negative by 4V to the emitter voltage. Remem- 
ber, up the page is more positive and down the page 
is more negative (away from positive)! Finally, the 
voltage drop across the emitter -base of a silicon 
transistor is 0.6V so if the emitter is at + 1V the 
base will be at +1.6V. 

Now for the sums to work out the value of the 
resistors, these are taken in reverse order. 

. some practical experience is desirable! 

501 

www.americanradiohistory.com

www.americanradiohistory.com


R4 = 
I 
V 1V 

10-3A 
-103 fZ=1kS2 

V 4V 
R3 = 10-3A-4 

x 103 0=416A 

V1.6V 
R2 

I 10-4A -1.6 x 104 f2=16kf2 

Rl = V 
=9-1-6V 

7.4V 
I 10-4A 10-4A 

-7.4 x 104 52=74kf2 

In a practical circuit the value of each resistor 
would have to be chosen from the list of "preferred" 
values. There are 12 "preferred" values in each 
decade of the 10% tolerance range of resistors and 
24 "preferred" values in the 5% range. 

10% (E12) range:- 
1 . 0, 1 . 2, 1-5, 18, 22, 2.7, 3 . 3, 3 . 9, 4 . 7, 5 . 6, 68,82. 

5% (E24) range. All the above values plus : - 
1.1, 1.3; 1.6, 2.0, 2.4, 3.0, 3.6, 4.3, 5.1, 6.2, 7.5, 9.1. 

To complete our exercise let us now specify the 
preferred values for our circuit. 

Calculated value 
5% range (E24) 
10% range (E12) 

R1 R2 R3 R4 
74k52 16k5Z 4k11 lk12 
75k52 16kSZ 3 9kf2 lkft 
68kf2 15kf2 3 .9k11 lkf2 

Magnetism 
We are not proposing to spend any time on perma- 

nent magnets except to say that a permanent magnet 
has a "north seeking" pole and a "south seeking" 
pole and that imaginary lines of magnetic field or 
force run from the north to the south pole of the 
magnet. If two magnets are brought close together 
then the poles attract one another if they are dis- 
similar, N -S or S -N, and repel one another if they are 
similar, N -N, .S -S. (See Radio Amateurs' Examination 
Manual, page 9). 

If you are a family man, perhaps you could borrow 
your son's copy of the Ladybird Book, "Magnets, 
Bulbs and Batteries"! Seriously though, it's an excel- 
lent little book and illustrates pictorially the effects 
we are going to discuss. 

Magnetic Effect of an Electric Current 
In the following section we shall look at the 

magnetic effects produced by currents flowing in 
conductors. When illustrating these effects in dia- 
grams it is essential to know the direction in which 

Fig. 2 

Current flowing" Into° page 
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e<"` 

Current flowing ' Out"of page 

the current is flowing and the way this is done is 
shown in Fig. Z. A cross on the conductor relates to 
the flight of the arrow and indicates that the current 
is flowing away from the observer and a dot on the 
conductor represents the point of the arrow and 
indicates that the current is flowing towards the 
observer. 

Now, let's get down to business and look at a 
conductor in cross section as shown in Fig. 3. The 
conductor is surrounded by button compasses, no cur- 
rent is flowing and the compasses are taking up a 
position in line with the earth's magnetic field. When 
current flows through the conductor away from you, 
as shown in Fig. 4a, a magnetic field is produced and 
the compasses align themselves with the lines of this 
field, in a clockwise direction. When the current flows 
in the reverse direction, towards you, as shown in 
Fig. 4b, you can see that the direction of the magnetic 
field is ,also. reversed. Remember, reversal of the cur- 
rent produces a reversal of the field. 

GT105 

GT104 

-O O 
O ------0------ 

A Fig. 3 

o \ 

N 

Button compasses 

1 s 
Conductor 

( No current flowing) 

Dotted lines indicate direction of earth's 
magnetic field 

Direction of lines of magnetic 
field due to current flowing in 

the conductor 

y Fig. 4 

0) 
/ A 

'0' 
Direction of lines of magnetic 
field due to current flowing in 

the conductor 

The Solenoid 
If a conductor is formed into a single turn coil, 

a cross -section view would appear as shown in Fig. 5. 
You will now notice that the magnetic fields produced 
in the centre of the coil are in the same direction 
and are, therefore, more concentrated. The solenoid 
is a coil comprising a number of turns, as shown in 
section in Fig. 6. Here you can see the overall effect 
of the lines of magnetic field around each conductor, 
combining to produce a concentrated field in the 
centre of the solenoid, with an overall magnetic field 
similar to that produced by a permanent bar magnet 
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A Fig. 5 

Magnetic field direction due to current 
flowing away from you 

Magnetic field direction due to current 
flowing towards you 

GT106 

Ir Fig. 6 

At 

GT109 

with its "north seeking" pole and "south seeking" 
pole. The magnetic polarity of the solenoid can be 
deduced by observing the direction of the current 
flow when viewing the coil at one end, as shown in 
Fig. 7. The arrows on the letters indicate the direc- 
tion of the current and make a useful memory aid. 

Direction of current flow .GT106 

Now, suppose we place a conductor in a magnetic 
field, with no current flowing, as shown in Fig. 8a, 
there is no disturbance to the field. When a current 
flows through the conductor, its resultant magnetic 
field reacts with the existing (field, as shown in Fig. 8b. 
You will see that on one side of the conductor the 
lines of magnetic field are in the same direction as 
those produced by the current and tend to reinforce 
the field on that side whilst on the other the fields 
tend to cancel out. This causes a force to be exerted 
on the conductor resulting in its moving in the direc- 
tion indicated. A reversal of current produces a re- 
versal in the direction of movement, as shown in. 
Fig. 8e. 
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(a) 

s N 

Conductor 
(No current flowing ) 

s 

Direction 
of movement 

(b) 

(c) 

II 

Direction 
of movement 

Fig. 8: Physical effect of current flowing in a conductor situated in a 

magnetic field. 

N 

Field direction 

Direction of motion 
A 

Lent direction GT110 

Fig. 9: Effect on a conductor when it is moving in a magnetic field. 

Finally, let us look at the converse of this effect 
where the conductor is moving at right angles to a 
magnetic field, as shown in Fig. 9. Here a flow of 
current is INDUCED in the conductor and its direc- 
tion depends on the direction of the motion. The 
memory aid for this, which is Fleming's Left Hand 
Rule, is illustrated in Fig. 10. 

The Left Hand Rule 
If the thumb, forefinger and second finger of the 

Left hand are placed at right angles to one another, 
(i) The Forefinger indicates Field direction. 

(ii) The ThuMb indicates Motion direction. 
(iii) The SeCond finger indicates Current direc- 

tion. 

So that, if we know any two of the three directions, 
the third can be found. 
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Elpr_trnmar 

To summarize what we have seen in this section, 

(i) If we pass current through a conductor a 
magnetic field is set up around it. 

(ii) The direction of the field depends on the 
direction of the current flow. 

(iii) If the conductor is in a magnetic field and 
a current is made to flaw in it, the conductor 
will move, the direction of motion being 
dependent on the direction of current flow. 

(iv) If a conductor is moved in a magnetic field, 
then a current will be induced in the conduc- 
tor, the direction of which is dependent on 
the direction of motion. 

ThuMb 

T 
I 

0 
N 

SeCond finger 

R 
R 

Ñ 
T 

Forefinger 
IELD 

GT111 

Fig. 10: Illustration of Fleming's Left Hand Rule. The importance of 
memorising this rule cannot be stressed too strongly. 

You may begin to wonder what on earth all this 
has to do with amateur radio, so we will explain that 
the relationship between the direction of the current 
flowing in the conductors and the resulting magnetic 
field, together with the rate at which a conductor is 
moved in a magnetic field, are all basic ideas related 
to the generation of Alternating Current (AC). 

netic Induction 
In the previous section you will have noticed the 

term INDUCED current, or a current produced by 
electromagnetic induction. This effect can best be 
demonstrated by means of the interaction of a bar 
magnet and a solenoid, Fig. 11. If the bar magnet is 
moved into the solenoid a deflection will be noticed 
in the meter connected between the ends of the wind- 
ings. When the bar magnet is removed a deflection 
will be noticed again, but this time in the opposite 

GT112 

Fig. 11: A practical experiment which will show that a current is 
generated when a bar magnet is inserted into or removed from a 

solenoid. Remember: -No movement, no current! 
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direction. Whilst the magnet is stationary, no deflec- 
tion will be observed. As an aside, you will also notice 
the fact (and by no means an insignificant one) that 
the faster you move the magnet, the greater the 
meter deflection. 

As we have said before, some practical experience 
is very desirable, so why not wind yourself a solenoid, 
50 to 100 turns of insulated wire on a toilet roll tube, 
connect it to a milliammeter, push in a magnet and 
see what happens! 

The meter deflections indicate the presence of a 
potential difference between the ends of the solenoid 
conductors, giving rise to INDUCED current. If we 
think about this for a minute we will remember that, 
while current is flowing in the solenoid, that current 
will produce a magnetic field. Now, the direction of 
that field will be such as to oppose the motion of 
the magnet which induces it. Thus, if the north pole 
of the magnet is pushed inside the solenoid the cur- 
rent flow induced will produce an apparent north 
pole at that end of the solenoid, thus tending to 
oppose the magnet's motion. As the magnet is with- 
drawn the induced current will produce an apparent 
south pole at that end of the solenoid, again opposing 
the extraction of the magnet, since a north pole will 
attract a south pole. 

. what is meant by "reflected impedance "? 

The German physicist Lenz formalised this in his 
Law in 1834. Basically it means that the direction of 
the induced potential difference tends to set up a cur- 
rent opposing the motion or change of magnetic field 
producing that potential difference. Now the magnetic 
field which is used to induce currents in a solenoid 
need not come from a permanent magnet. It could 
come from another solenoid placed in close proximity 
to the first. In this we have the bones of the TRANS- 
FORMER, but, before we look at that subject, the 
question of the nature of ALTERNATING CURRENT 
(AC) arises. Again, the previous sections will be of 
assistance since AC is best understood when refer- 
ence is made to the facts relating to conductors mov- 
ing in a magnetic field. 

To be continued next month 

Readers are asked to note that the publications 
mentioned already in this series as recommended read- 
ing have recently been increased in price. They are "A 
Guide to Amateur Radio" and "The Radio Amateurs' 
Examination Manual" which now cost £1.38 and 86p 
respectively. They are obtainable from the Radio 
Society of Great Britain, 35 Doughty Street, London 
WCI. The prices are inclusive of postage. 

Practical Wireless, November 1977 

www.americanradiohistory.com

www.americanradiohistory.com


LECTRONIC ORGAN 

Fig. 1 shows the melody keying, percussion, sustain 
and tone forming circuits in their entirety. ICs 7, 8 
and 9 are the priority encoders described in Part 1. 
They receive the 37 tones from the generators on 
pins 16 to 27 in the case of ICs 7 and 8, and 15 to 27 
for IC9. There are 13 inputs to the latter to allow 
for bottom C. Single lines to each keyboard con- 
tact can be seen clearly. When one of these lines 
is pulled to ground through the respective switch, 
the note associated with that key is latched and fed 
out at pin 9. The links between the ICs give priority 
to the highest note played. 

Melody Circuits 
The high level signals generated at the outputs of 

the priority encoders are fed to potential divider 
(R11 and R12) which reduces them to a level less 
than Vbe for Tr3 which is connected as an emitter 
follower. If there is no bias at the base of this tran- 
sistor the audio signal will not appear at the emitter; 
the rate of application and removal of bias at this 
point controls the envelope of the output signal 
thence the duration of sustain. If S1 and S2 are 
closed the priority output from IC9 (pin 31) is routed 
through the three cascaded gates of IC11b, c and d, 
and eventually appears, at reduced level, across VR5. 
A proportion of this is fed through D2 to the base of 
Tr3 providing the bias necessary to allow the audio 
signal to appear at its emitter. C6 creates a slight 
time constant, in conjunction with the setting of VR5, 
to introduce attack in the envelope. 

When the selected key is released the priority 
signal falls immediately to zero but D2 becomes re 
verse biased allowing a charge to remain on C6. 
This charge keeps Tr3 (which can be considered to 
be an analogue gate) open and the audio continues 
to appear at its emitter. Over a short period the DC 
charge on C6 leaks away through Tr3 as base current 
and the bias is slowly lost. As this happens the audio 
signal at the emitter dies away. Because the signal 
is a square wave to start with there is no distortion 
in this operation. The period of charge leakage sets 
the sustain duration and this can be controlled by 
adjustment of VR6 which sets the base current for 
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the transistor. This latter control is brought out to 
the front panel. 

S2 introduces a low -leakage tantalum capacitor 
into the path of the keying strobe. This differentiates 
the control signal for Tr3; this opens the analogue 
gate momentarily allowing a short burst of audio 
through. The sustain setting controls the rate at which 
this percussive burst dies away. The burst of audio 
occurs on the depression of the key and will not 
sound again until the key is released and pressed 
again. 

IC10 is the repeat percussion oscillator, frequency 
controlled by VR4 (again a front panel control). When 
S1 is open the low- frequency pulses of this oscillator 
are fed through IC11a and pass through the following 
gate when a key is depressed. Instead of getting a 
steady DEC level at pin 10 of IC11d, the keying signal 
is now chopped by the repeat signal. This creates 
note repetition. Using this in conjunction with the 
sustain control produces effects such as banjo or 
xylophone sounds. Note that C7 should be a tantalum 
capacitor, 

The RC circuitry following Tr3 creates the voicing. 
Normally S3, 4 and. 5 are closed which shorts the 
signals to ground, Opening one or more of these 
switches introduces a particular tone colour. The 
signals of these three options are mixed by R21, 23 
and 26 before being fed to the front panel "Melody 
Volume" control and thence to the melody buffer 
amplifier with gain set by VR8. This signal is then 
fed to the power amplifier or phono output stage. 

Use Soldercon sockets for ICs 7 to 9 but do not 
insert the integrated circuits. Complete the assembly 
of the rest of this section by reference to Fig. 2. To 
facilitate testing, solder temporary links across the 
pairs of pins which will eventually go to S1 and S2. 
At the same time, temporarily wire in VR4, VR6 
and VR7. Set the potentiometers and presets as fol- 
lows to start with : VR4 Midway, VR5 To bottom 
(ground) end, VR6 To bottom end, VR7 Midway, VR8 
Midway. 

Insert the tone generator ICs. With a couple of 
lengths of wire fitted with clips, select one of the 
tone lines (see last month's circuit) and hook it tern- 
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Fig. 1: This section of the main circuit produces the 
Melody signals. 
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porarily to the end of R11 which goes to the priority 
encoders. This will provide a test signal. The other 
wire should have one end clipped to pins 5 and 6 of 
IC11 (the end of R16 going to this point will do). The 
other end of this wire simulates keying by touching 
it to the + 12V rail (at the positive end of C8). 

Connect the power supply as described last month 
plus a loudspeaker. When you apply power you should 
hear nothing. Next hook the keying wire to +12V 
and you should still hear nothing. Gently adjust the 
wiper of VR5 away from the bottom end of its track 
to produce a tone in the loudspeaker. Adjust VR5 
until the tone just reaches a stable level (ie does not 
get louder with increase of the setting). If, at this 
stage the volume is uncomfortably loud or is distort- 
ing, reduce the value of VR8. Remove the keying wire 
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from the 12V source and the tone should stop imme- 
diately. Slowly advance VR6 and tap the keying wire 
on and off the 12V point. The sustain effect should 
get greater as VR6 is increased in value. If you get 
an unpleasant click at each contact with the keying 
point, you have probably advanced VR5 too much - 
this setting is fairly critical. 

Remove the link across the pins for S2 and try the 
keying test. You should get the single burst of sound 
when the keying contact is made. Finally remove the 
link across the pins for Sl. This time, when you key, 
you should hear repeated percussive bursts of sound - 
rate adjustable by VR4. 

Turn off the power and remove all temporarily con- 
nected potentiometers and also remove IC12 or it will 
be impossible to test following stages. 
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T1 

Drum and Rhythm Section 
Fig. 3 shows the drum and cymbal voicing circuits. 

Tr7 is used as a white noise generator and feeds the 
cymbals and snare drum stages. Cymbal pulses from 
the rhythm generator IC are used to gate white 
noise through Tr8. The envelope of the gate is set 
by C25 with R63 and R56. The noise is filtered at 
top and bottom by C26 and C27 respectively. VR15 
is used to balance the cymbal level with that for the 
other instruments. 

The snare drum circuit is a little more complex. A 
sharp burst of white noise is generated at the collec- 
tor of Tr9 when the trigger is received from the 
rhythm generator. This is fed to IC17 which is con- 
nected as a low -frequency phase -shift oscillator. VR16 
is set so that the circuit is just NOT oscillating. 
When the white noise burst arrives it triggers a 
decaying oscillation in this stage and mixes with the 
frequency so produced. Some care is needed in set- 
ting VR16 for optimum results but the sound is quite 
realistic. The bass drum sound is produced by using 

Q PINS FOR FLYING LEADS FROM PRINTED CIRCUIT BOARD 

R78 R86 

the rhythm pulse to trigger a similar phase shift 
oscillator which is tuned to a lower frequency. VR19 
controls the oscillation point. 

Assembly details are shown in Fig. 4. Do not insert 
the rhythm generator chip (IC14) at this stage. Note 
that this is an 18 -pin package. When everything 
apart from IC14 has been correctly inserted, tem- 
porarily connect. VR17 to its pins and set the controls 
as follows : VR15 Minimum resistance, VR16 Mini- 
mum resistance, VR17 Midway, VR18 Midway, VR19 
Minimum resistance. 

Connect the power supply. Slowly increase the 
value of VR19 until oscillation just starts then turn 
it back slightly so that it just stops again. With a 
flying lead, momentarily touch +12V to the top end 
of R79. You should hear a "thump" similar to that 
from a bass drum.. Adjust VR19 for the correct 
amount of decay. Use VR18 to preset the level. 

Now test the snare -drum circuit. Apply + 12V pulses 
to the top end of R64 and adjust VR16 for best results. 
Try to achieve a reasonable balance with the bass 
drum. A 100k11 component for VR16 would make for 

easier adjustment. After build- 
ing several models it was found 
that the best setting is very 
close to the bottom end if the 
original 500kí2 potentiometer is 
used. 

Finally, test the cymbals by 
applying +12V to the end of 
R63 going towards the rhythm 
generator and adjust VR15 until 
the sound is realistic. As with 
the snare drum circuit, adjust- 
ment may be easier with VR15 
as a 100kí2 component. 

The quality of the cymbals is 
to some extent controlled by 
Tr8. There is a large variation 
in gain for this device and a 
very high gain might saturate 
the device with the trigger 
pulse. This can be detected by 
a kind of "hesitation" at the 
beginning of the cymbal sound. 
It is remedied by reducing the 
value of R58 from 10k12 to 
4.7kí2.. 

64R40 

410: 
VR19 

40-ß 
VR 

WIPER 

17 

BOTTOM 

508 

4 

r7 
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18 

513 S12 S11 $ttt :$9. $8 

Rß4 
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Fig. 4: Section of the main PCB 
carrying the circuitry of Fig. 3. 

Accompaniment 
Circuits 

The Accompaniment circuits 
are shown in Fig. 5 and the 
assembly details of this stage in 
Fig. 6. 1C14 is the rhythm 
generator the speed of which is 
controlled by VR11. Rhythms 
are selected by the switches S8 
to S13 singly or in any combina- 
tion. The switches couple the 
rhythm select inputs with the 
"Any Key Down" signal pro- 
duced by the chord generator. 
This ensures a synchronised 
start of rhythm at the instant 
an accompaniment key is de- 
pressed. 

The chord waveform is dif- 
ferent from the simple square 
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Fig. 6: Assembly details for the circuit shown in Fig. 5. 

wave produced in the melody circuits in that it is 
more akin to a staircase which constantly changes 
its shape (depending on the harmonic relationships 
between the three or four elements it comprises). 
The simple emitter follower type of envelope shaper 
would introduce asymmetric distortion. Tr5 in con- 
junction with R42 acts as a voltage controlled attenua- 
tor. The mixed chord signal is applied to its collector 
via C15 and taken from this same point via C19 for 
further processing. If Tr5 is "turned on" the signal 
is shunted to the positive rail and its amplitude falls 
to nearly zero. The transistor is biassed so that this 
is the usual condition. When it is turned off -by 
means of the snare -drum pulse -the signal momen- 
tarily rises at the collector and then dies away as 

510 

---- 
Mm.f. 

the charge on C20 is shunted to ground through VR12. 
This gives a percussive attack and a reasonable 
sustain; the latter being preset by VR12. If S14b is in 
the "Vamp OFF" position a steady DEC level is main- 
tained on C20 and this holds Tr5 permanently off. 
In this condition any signals from the chord genera- 
tor are unaffected by the envelope shaper. 

The envelope shaper for the alternating bass is 
similar to the emitter follower circuit used for the 
melody rail except that it produces a slightly larger 
signal (to allow for losses in the heavier filtering 
which is applied to it). A zener diode (D3) is used to 
back off the transistor's Veb so that larger signals 
can be applied without them appearing at the emitter 
prematurely. 
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Last Assembly 
Complete the assembly of this stage by reference 

to Fig. 6. Insert Soldercon sockets for IC13 and IC9 
but do not insert these ICs yet. Wire in temporary 
links between the pole pins of S1 4a and b to the DC 
level '(at the pin adjacent to R45) -this disables the 
Vamp and will make initial testing easier. Tem- 
porarily short out R35 to inhibit chords'. Refer to 
Fig. 4 which shows the position of IC14 and connect 
a temporary link between the pin labelled "S13" and 
"Common ". This selects the waltz rhythm. Wire VR11 
and VR13 to their respective pins. Set all controls as 
follows: VR9 to minimum resistance, VR10 to 
"ground" end of track, VR11 midway, VR12 to maxi- 
mum resistance, VR13 midway, VR14 midway. 

Connect the power supply and loudspeaker but 
before turning on insert ICs 13 and 14. Take great 
care not to damage the pins. Double check the orien- 
tation of these two ICs (they are expensive!). 

You can now apply power and should, initially, hear 
nothing from the loudspeaker. Depress the key 
marked for the chard of C or, alternatively, use a 
piece of wire with clips to bridge the contacts in the 
position of this switch. Slowly move the wiper of 
VR10 away from ground to produce the bass note. 
It will be alternating and its speed should be adjust- 
able with VR11. There should be no percussion or 
sustain at this stage. Set VR10 so that there is no 
further increase in volume as it is adjusted. If neces- 
sary adjust VR14 for correct level. 

Final Steps 
Switch off the power and remove the link between 

the pole of S14a and the DC level pin. Now insert a 
link between the pole and its adjacent pin (which 
carries the bass drum pulses). 

Re -apply power to hear the alternating bass with 
percussion and sustain. Adjust VR10 to remove un- 
desirable clicks and then set VR9 for sustain period. 
Try different chord selections by pressing other keys 
and you should find that the pairs of bass notes 
change accordingly. 

Removing the shorting link across R35 should pro- 
duce static chords- depending on the key you are 
depressing. Try the 7th and Minor select keys in 
conjunction with the selected chord. 

Switch off the power and re- connect the pole pin 
for Sl4b to its immediately adjacent neighbour (carry- 
ing the snare -drum pulses). Re -apply power and you 
should now hear rhythmic chords interspersed with 
the alternating bass. Adjust VR12 for the best dura- 
tion of chord sustain. 

Insert IC9 and then refer to Fig. 2 in Part 2 and 
insert ICs 7 and 8 -at the same time checking all the 
top side wiring links. 

Board assembly is now complete and all the stages 
have been tested and initially adjusted. Remove all 
temporary leads. Remember to replace IC12 and IC19. 

Next month -the final stages -assembly into the 
cabinet. 
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Tele -Games D029 
20W IC Amplifier A034 
Radio 2 Tuner A035 
Digital Clock Timer A036 
Shoot (Telegames) D035 

Atomic Time Receiver D036 

Morse Code Tutor Cards (SRBP) A037 
Jubilee Electronic Organ A038 
Electronic Car Voltage Regulator D037 

Audio Level Indicator D039 

Sine- Square Wave Generator D040 

1.15+12 
4.40+22 
3.50+22 
1-19+12 
1-08+12 
2.33+15 
317+15 
3-08+18 
0-65+12 
0.65+12 
259+14 
2-58+12 
080+12 

21-44+50 
076+12 
040+12 
1.30+12 
0.48+12 
0-50+12 
5.70+22 
1-25+12 
1.45+12 
7-90+20 
0.90+15 
1-18+12 
7.50+20 
2-88+12 
0.65+12 
1-28+12 
2.38+12 
3.38+12 
2.38+12 
2.38+12 
3-22+18 
1-38+12 
1.68+12 
3-28+12 
1-55+15 
2.65+15 
475+15 

19-00+75 
1.25+12 
0.98+12 
2-35+15 

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 

Post Code 

Any correspondence concerning this service must be add /essed 
Lto READERS PCB SERVICES and not to the Editoria' offices. 

MOO. 111111111 
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DESIGN YOUR OWN P 
CAR COURTESY LIGHT 

TOBY BAILEY & BOB WHITAKER 
Courtesy lights in cars can be very annoying. You 
get into your car at night, sit down, shut the door and 
the light goes out; leaving you fumbling in the dark 
trying to insert the ignition key! Most if not all, of 
these problems can be solved by an appropriate 
circuit which keeps the light on for a few seconds 
after the door is closed- besides, this provides us with 
an interesting design exercise! 

Specification 
Assuming that the car has a negative earth power 

supply, the circuit in the car before modification will 
consist of a 12V supply driving the light bulb, with 
a switch, operated by the door, in the positive line. 
We want our circuit to supply current to the light 
for about fifteen seconds after the switch is opened. 
This arrangement is shown in Fig. 1. 

Design 
Well then, how are we going to set about doing 

this? The only way that springs readily to mind ( ours 
at any rate) is to charge up a capacitor when the 
switch is on and to let it discharge when the 
switch is turned off. After all, most timing circuits are 
based on this principle! Unless we are going to 
become involved with relays and the like we will need 
a series pass transistor in parallel with the switch 
to turn on the light after the switch is turned off. The 
arrangement will be something like that in Fig. 2. 

Door 
+12V swi ch 
o 4 o 

Car battery 

0V 
o 

This 
month's 
circuit 

i 

Courtesy 
light 

IW5221 

Fig. 1: Above, the normal car courtesy light plus our circuit gives a 
worthwhile advantage. Fig. 2: below, is the germ of the idea. Don't 
worry about the incomplete transistor! All will be revealed later. 

S1 
+12V 
o 

OV 
o 

%///i 

R1. 

'A' 
Cl 

IW523I 

111 is the resistor through which we charge up 
capacitor Cl.' We haven't drawn an emitter on the 
pass transistor yet, this is because we've not decided 
whether it's going to be PNP or NPN! Anyway, there's 
a slight problem with the circuit as it stands. We want 
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+12V 
Si D1 

o 

OV 
o 

Tr1 

Sense 
point 

R1 

Cl 

1W5241 

Fig. 3: The diode D1 turns out to be the critical component in this 
month's circuit. 

Trl to turn on when the voltage at point `A' reaches 
a sufficiently high value: we then want Cl to discharge 
slowly when S1 is turned off. However, Cl will charge 
up just as effectively through Trl as through the 
switch, so there's no way that we can discharge Cl 
when S1 is turned off again. Hence, with the present 
arrangement, the light will never turn off. Somehow 
we have to isolate the effects of the switch and the 
transistor for the purpose of charging up Cl. 

A small amount of thought produced the following 
simple modification: we insert a diode between the 
switch and the light, so that the transistor is in 
parallel with both. We then take the charging resistor 
from the switch side, Fig. 3. Now when the switch is 
closed Cl will still charge up and we can use the 
voltage at the sense point to hold Trl on. The 
difference now is that when S1 is off and Trl is on, 
D1 will be reverse biased and hence no current can 
pass through Rl. This allows us to discharge Cl, in 
some manner yet to be specified! 

Having solved that problem, how are we going to 
fit those two `dangling wires' in Fig. 2 together? It's 
fairly obvious that we're going to need another tran- 
sistor and that we want it to turn off when the voltage 
at the sense point becomes low enough. We can then 

Fig. 4: A second transistor and a working circuit at last. 
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W c,v1111Nv111Ct1 

R1 100k0 R2 6.8kû both á or .1W carbon 
Cl 2.5 /LF25V electrolytic C2 0.680' 
Tri 0C35 Tr2 2N3702 Tr3 2N3704 D1 1N4001 

The lamp and the switch Si are part of the car wiring 

i 

use this transistor to control Trl. If we use an NPN 
transistor here then Trl will have to be PNP to make 
them fit together sensibly, as in Fig. 4. 

You can see that two additional resistors have 
appeared as well as Tr2. We've included R3 to limit 
the base current in Trl -it should stop anything nasty 
happening! If we don't include R2 then Cl will be 
discharged very rapidly. This is because Tr2 will 
saturate and then pass a large current through the 
forward biased diode of its base- emitter junction. 
With R2 in the circuit the emitter of Tr2 will just 
float up to about 0.5V below the capacitor voltage: 
the current drawn from the capacitor is just the 
current through the emitter resistor divided by the 
gain of the transistor. On further consideration, what 
on earth do we need R3 for? The current that flows 
in the base of Trl is just Tr2's collector current; since 
R2 will limit this anyway we don't need R3 as well. 
Also, R3 would be a bit of an embarrassment if it 
caused Tr2 to saturate so, on second thoughts, let's 
dispense with it. 

Fig. 5: The test circuit for the idea, using an LED instead of the car's 
/amp bulb. Note the use of a 6V supply here. 

At this stage it's probably a good idea to play 
with the circuit on S -Dec to make sure that it works. 
Fig. 5 shows the circuit we assembled; the 6V supply 
and the LED were used merely because they were 
nearest to hand. This arrangement gives a good idea 
of the feasibility of the circuit so far developed. 

To courtesy light 

+12v 

Tr2 

R2 

D1 

10k1Z seems a reasonable sort of value for R2, 
although we could have used any of a wide range of 
values equally well. It should keep the current drawn 
from Cl small and prevent excess base current in 
Trl. The choice of 39k0 for Rl is also fairly arbi- 
trary-it charges Cl quite quickly. Rx limits the 
current in the LED to around 10mA. With these 
values the circuit works with a delay of about five 
seconds: so far so good. However, the light turns off 
rather slowly, taking a couple of seconds after the 
light starts dimming before it is completely 
extinguished. The problem is that at the turn -off 
point the current being drawn from Cl is very small 
and so everything happens very slowly. We could try 
sticking a resistor across Cl to increase the current 
drawn at turn-off but then we'd need a much larger 
capacitor, since it would discharge very quickly to 
start with. We must be able to do better than this! 

Surely the way to get fast switching is to use 
positive feedback, i.e. regenerative switching. The 
only way to produce positive feedback here is some- 
how to connect the point marked `X' in Fig. 5 to the 
base of Tr2. We don't want to use a resistor since 
this will mess up our biasing and the whole business 
then becomes very confused. What happens if we 
use a capacitor to provide the feedback? It certainly 
should speed up the switching in the critical region: 
as soon as the light starts to turn off the voltage at 
point `X' will start to drop and since the voltage drop 
across a capacitor can't change instantaneously, the 
voltage at the base of Tr2 will also be forced down. 
For our first try the use of a O. 68µF capacitor pro - 
duced rather a strange result -the LED flashed a 
few times as it turned off. Perhaps something like 
that was to be expected; after all we have very nearly 
constructed an oscillator! With further trials we 
found that a 0.1µF capacitor had little effect, that 
0.47µF produced a vast improvement in switching 
speed without any untoward effects and that larger 
values (about 2µF electrolytic) also speed up switch- 
ing with no hint of oscillation. Having reached this 
stage it's now time to design the complete circuit for 
a proper light bulb; we can find the optimum value 
of `speed -up' capacitor by trial and error. 

A quick attack on the car produced the information 
that the interior light is rated at 12V 6W. From this 
it doesn't require much mental strain to work out 
that we will need to supply about 0.5A to keep the 
bulb alight. Of the selection of power transistors that 
we possess an 0C35 seems to be the most suitable- 

To live side 
of lamp 

GT102 

Fig. 7: The final circuit can 
be built up on a piece of 
stripboard as shown here. 
In the author's unit the board 
was stuck in the bottom of 
an aluminium die -cast box 
with flexible leads coming 
out for the switch, supply 
and lamp. 
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U)DIJCTION 
TES ói11 toll 

Protection racket 
Not a lot to look at is it? but then a 
burglar alarm should be fairly un- 
obtrusive in order that it can perform 
its task to the best of its ability. This 
latest one from ADE (Security) Co. is 
called the Maxi -guard Mk 4, and is 
designed around ultrasonics with an 
operational range of between Eft and 
30ft. When the device is properly set 
up it transmits a frequency of 40kHz, 
and provided there is no movement 
within the room the same frequency 
is returned to the units built -in re- 

So simple 
Unless you happen to possess a 

photographic memory, the constructor 
using TTL IC's almost always has to 
refer to data books for correct pin con- 
figuration. A simple, yet highly effec- 

tive idea from Concept Electronics, is 
IC -size self- adhesive printed labels 
showing pin -outs for the 61 most 
popular 14 and 16 pin ICs. Aptly 
named Stickies, they are attached to 
the top of ICs and can be used for 
constructing and fault finding in proto- 
types, designing PCB layouts, fault 
finding on production circuits, and are 
invaluable as a teaching aid. 
Available in sets of 450, they are 
packed in a re- usable plastic folder 
complete with comprehensive in- 
structions. Also included in the pack 
is a list of equivalents which extends 
the range of Stickies to cover 86 ICs. 
Priced at £2.80 for the pack, further 
details can be obtained from: 

Concept Electronics, 8 Bayham Road, 
Sevenoaks, Kent. Tel: 0293 514110. 

ceiver. However, if there is something 
in the room that moves, the frequency 
of the returned signal is altered 
(Doppler effect), activating the alarm. 

The Maxi -guard operates from a 12V 
DC source and draws approximately 
100mA. Measuring 181 x 126 x 64mm, 
it can be obtained from the manu- 
facturers for £35.00 plus 122% VAT. 

ADE (Security) Co., 217 Warbreck 
Moor, Aintree, Liverpool. Tel: 051 -525 
3440. 

Quartz controlled 
A rather smart looking digital clock 
has recently been announced by those 
wizards of miniaturisation -Sinclair 
Radionics. Finished in matt black, the 
Microquartz GT is primarily designed 
for use in the car, although it's equally 
effective fixed on a desk, bedside 
table or workbench. Fixing is by means 
of adhesive pads. 

All time settings are adjusted by the 
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touch of a button, and as the unit is 
quartz controlled, it is claimed to 
operate for up to two years on two 
pen light batteries. The black anodised 
alloy case measures 90 x 45 x 16mm 
and weighs in at 3oz. 

Available from the normal retail 
shops, the price is £12.95. If trouble 
is encountered in getting one, then 
apply direct to Sinclair Radionics, 
London Road, St. Ives, Huntingdon, 
Cambs. Tel: 0480 64646. 
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5 -way controller 
Plug it in, connect an external trans- 
ducer and 240V AC and what've you 
got? Well you've got a temperature 
controller; a light controller; a variable 
time delay; a liquid level sensor or a 
touch switch. To perform any of these 
control functions it is only necessary 
to connect a transducer between 
terminals 5 and 6 (thermistor for tem- 
perature control, capacitor for timing 
control, light dependent resistor for 
lighting control etc.) and a resistor of 
similar resistance to the transducer 
between terminals 6 and 8. Also as this 

5 in 1 module operates from the mains 
it generates its own internal isolated 
supply of +10V DC at terminal 5. 
Called the Universal Control Module, 
it contains its own internal comparator 
and the level required is obtained by 
adjusting the knob at the top of the 
module. The internal single pole/ 
change over contact is rated at 240V 
5A AC or 30V 5A DC. 
For one -off the price is £14.95 plus 
VAT, and for an extra £4.80 a kit con- 
taining resistors, capacitors, a light 
sensitive resistor, thermistor etc. can 
be obtained. 

Tangent Electronics, 136 Whitehall 
Road, Norwich, Norfolk. Tel: 0603 28015. 

Master meter 
A new arrival from Alcon Instruments 
is a 20k14V multimeter with claimed 
accuracy figures of 1.5% on DC and 
2% for AC. Called the Master 20 it is 
available in two versions -standard 

Practical Wireless, November 1977 

Legal "Scrumping "? 
Mention the words Microprocessor 
system to the average enthusiast and 
he'll draw in his breath and mention 
things like the cost of petrol going up, 
and food isn't getting any cheaper and 
that he'd like to indulge but just can't 
afford it. If that person is you -then 
read on because Bywood Electronics 
have launched a system, which at £55 
is claimed to be more price competitive 
than any other system available. With 
the rather unusual and mnemonic name 
"Scrumpi" it has nothing to do with 
apples, but is designed for the engi- 
neer or student who wishes to obtain 

experience of using and designing 
with microprocessors. 
All parts are supplied in the Scrumpi 
kit, which incidentally is based on the 
National Semiconductor SC /MP eight - 
bit microprocessor. The switches are 
soldered to the PCB by their terminals 
while the circuit needs a power supply 
of +5V and -7V and these can be 
derived from a single 12V supply with 
a five volt Zener diode. Comprehen- 
sive instructions and operating data 
are provided with Scrumpi along with 
details for the SC /MP microprocessor. 
Bywood Electronics, 68 Ebberns Road, 
Hemel Hempstead, Herts. Tel 0442 
62757 

and USI. The latter model derives its 
name because it incorporates a 
Universal Signal Injector capable of 
supplying a 1kHz- modulated 500kHz 
20V output, rich in harmonics and 
detectable up to 500MHz. 

Both models feature a DC range 
capable of measuring from 100mV to 
1kV and currents from 50µA to 3A; an 
AC range which measures from 10V 
to 1kV and currents from 1mA to 3A 
and resistance ranges from 200 ohms 
to 20M ohms. 

Optional extras include a 30kV 
probe which extends the DC voltage 
range for servicing TV's, 'scopes etc. 

The Master 20 measures 170 x 140 x 
62mm and is supplied with leads, 
prods and instructions. For the stan- 
dard model the price is £37.15 and 
for the USI model £41.90. The 30kV 
probe is £1695. 

Alcon Instruments Ltd., 19 Mulberry 
Walk, London SW3. Tel: 01 -352 1897. 
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0 OF THE MONTH 64 
0 Brian DANCE M. Sc 

FERRANTI ZN1034E TIMER 

Quite a number of monolithic timer devices are now 
on the market, the "555" being one of the best -known 
types. Although the economical 555 can provide a 
very wide range of delay times from about 5µs up to 
some minutes, it is not suitable for a long delay time 
of the order of an hour or a week. The problem of 
using an analogue timer to obtain very long delays is 
that the product of the timing resistor value and of 
the timing capacitor value must be very large. How- 
ever, one cannot employ a large value electrolytic 
capacitor if one requires an accurate delay time, since 
this type of capacitor has a large tolerance in its 
value and the value can change with time. In addition, 
the leakage current of such capacitors makes it 
impossible to employ a large value of timing resistor. 

The ZN1034E 
A recent device from Ferranti employs an analogue 

timer, but the same chip also incorporates a 12-stage 
frequency divider. Thus the basic oscillator must pass 
through 4095 cycles before the timing period is ter- 
minated. One can therefore employ moderate values 
of the timing components and multiply the oscillator 
period by a large ractor. 

It is not usually necessary to employ an electrolytic 
capacitor to control the timing of the ZN1034E 
oscillator. Successive timing periods can therefore be 
repeated very accurately, to within about 0.01 per 
cent. Similarly the change of the timed period with 
temperature can be as low as 0.01 per cent per °C 
if the temperature coefficients of the timing resistor 
and capacitor are very low. 

2.5V 
Regulator 

14 

Cal 
RC 
me Ext 

A 
Int Ti 

r; 11 

NC 
10 i--i 

NC 
9 r-i 

NC 
8 

o--i 

2.5V 
Regulator 

Precision 
oscillator 

12 stage divider H 

Control logic 

t 

$ 
Output driver -- 

u 
Trigger 

1 u u 
2 3 

Q t5V 
Outputs 

2.5V series 
regulator 

T 

n Reset 5V Regulator 

u u u 
4 5 6 7 

Regulator NC OV 

ChM 

Fig. 1: Connections for the ZN1034E timer IC together with the internal 
circuit shown in block form. 

The ZN1034E device is supplied in a 14-pin dual -in- 
line package with the connections shown in Fig. 1, but 
electrically similar devices are available in an 8 -pin 
dual-in-line and in a 10 -lead circular metal can under 
the type numbers ZN1034P and ZN1034T respectively. 

Power supply 
If a 5V regulated supply (as used with TTL circuits) 

is available, pin 4 should be connected to the +5V 
line and pin 7 to the OV line. A 0.1µF" capacitor should 
be connected directly between these pins to provide 
high frequency decoupling. Alternatively a supply of 
6V up to 450V can be used in the type of circuit 
shown in Fig. 2. The positive line is connected through 
a dropping resistor RD to pins 4 and 5. The internal 
regulator connected to pin 5 ensures that the correct 
voltage of +5V is applied to pin 4. 

Fig. 2: The ZN1034E with its input and timing circuits and power 
supply connections. 

The value of Rn in MI is given by the equation: - 
Rn- 

(V+ -5) 
(I +7) 

where I is the load current in mA. Additional de- 
coupling may be required if the supply voltage should 
exceed 50V. The current consumption of the ZN1034E 
is about 5mA plus any current taken from either of 
the outputs. 

Timing 
The timing resistor (RT in Fig. 2) should have a 

value of between Skfl and 5M/1, but for optimum 
linearity and performance, the value should be 
between 50kil and 1MII. The product of the values of 
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RT and CT sets the period of the internal oscillator. If 
the value of CT exceeds 68nF, the delay period. is 2700 
multiplied by RTCT if pins 11 and 12 are joined so as 
to bring the internal calibrating resistor of 100kí2 
into circuit. Typical values of RT and CT and the time 
delays which can be obtained by multiplying RTCT by 
a large factor are shown in Table 1. 

The value of CT should exceed 0.01µF for optimum 
performance; although smaller values may be em- 
ployed when the timed period must be short, the 
period is then not linearly related to RTCT. The mini- 
mum recommended value of Cr is 3.3nF. For very 
long delays, electrolytic capacitors are convenient, but 
they do not provide such accurate timing. 

TIMING TIMED PERIOD 
COMPONENTS 2736RTCT 7500RTCT 

(Pins 11 (300e 
CT RT and 12 from pin 
(SF) (0) RTCT joined) 12 to earth) 

0.01 39k 0.39ms 1 sec 2.91 sec 
0.1 220k 22ms 1 min 2.74 min 
1 100k 100ms 5 min 12.5 min 
1 1.2M 1.2 sec 54 min 2.5 hours 
10 1.2M 12 sec 10 hours 27 hours 
10 3.3M 33 sec 1 day 2.7 days 

100 2.2M 220 sec 1 week 2.7 weeks 

Table 1: Giving various values of R and C that can be used with the 
timing circuit of the ZN1034E. 

An internal calibration resistor of 100kfl in value is 
connected in circuit when pins 11 and 12 are joined; 
the delay time is then equal to about 2736RTCT. If, 
however, an external calibrating resistor of 300kS2 is 
connected between pin 12 and earth (pin 7), the 
timed period is 7500RTCT. The multiplying factor can 
also be fixed at 2500 by the use of a 50kí2 resistor 
between pin 12 and ground or at 4100 with a 150kÇ2 
resistor. 

M easuring the period 
The basic oscillator period can be measured by 

connecting a probe to pin 13, but the probe impedance 
should not be less than TORT or it will cause a con- 
siderable change in the period of oscillation. For short 

R1 
100k 

0102 
pF 

VR1 

14 13 12 11 

1 

ZN 10 34E 

C2 
0.1yF 

times the output from this pin should be viewed on 
an oscilloscope, but for long times a stop watch is 
convenient. The total delay time is 4095 times the 
period of the oscillator. The measurement of the 
period of the basic oscillator is much quicker than the 
measurement of the whole of a long timed period at 
the output of the frequency divider circuit, but the 
measurement of the total timed period at the output 
will normally provide a more accurate value of this 
period. 

101451 

From pin 
2 or pin 3 

v+ 

Relay 
coil 

From pin 
2 or pin 3 

V (alternating) 

Fig. 3: Two types of output circuit suitable for the timer. 

Starting up 
The timing in a ZN1034E circuit may be started 

by joining pin 1 to earth by closing the switch S1 in 
Fig. 2 for a moment. The timing process is then un- 
affected by any further operation of Sl. Alternatively, 
if pin 1 is earthed, timing will begin immediately the 
power is first applied to the circuit. 

Output circuit 
Two complementary outputs are provided from the 

ZN1034E. The output at pin 2 is normally at a low 
voltage, but rises to +3.6V at the end of the com- 
plete timed period. On the other hand, pin 3 is 
normally at a `high' voltage, but this voltage falls 
from about +3.0V to a `low' value at the end of the 

R2 
470 

R3 

330 

i 
C3 
2 2pF 
10V 

GT47 

51 

0.1.1.0--0.+9V 

Alarm 

2TX450 
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OV 

Fig. 4: Here the timer is used 
in an alarm circuit which can 
provide delays from i to 11 
minutes. The transistor type 
should be shown as ZTX450. 
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R1 

lpF 

C3 

13 12 11 

ZN1034E 

1 3 4 

14 
¿rl 
13 12 11 

ZN1O34 E 

4 

C6 01uF 

GT48 

Output 

timed period, Either output can deliver or accept up 
to 25mA. 

A typical output circuit for the operation of a relay 
is shown in Fig. 3(a). At the end of the timed period, 
the output from pin 2 rises in voltage and this causes 
the ZTX302 NPN transistor to conduct. A current 
therefore flows from V+ through the relay coil and 
the relay closes. The V+ supply in Fig. 3(a) is chosen 
to suit the relay used. The diode D1 suppresses 
transient voltages developed in the relay coil and 
hence protects the ZTX302 transistor. 

If the resistor R of Fig. 3(a) is connected to pin 3 
of the ZN1034E instead of pin 2, the relay will be 
closed during the timed interval and will open at 
the end of the interval. The resistor R of Fig. 3(a) 
must limit the current flowing from the ZN1034E 
output to a value no greater than 25mA. A value of 
a few hundred ohms is suitable with a minimum value 
of about 15011. Fig. 3(b) shows how the output from 
a ZN1034E can be used to control a triac device which 
itself switches the power to a load on or off. As 
before, R must limit the ZN1034E output current to 
25mA. 

Minute timer 
In Fig. 4 the product RTCT can be varied from 0.02 

to 0.22 second by increasing VR1 from 0 to 1Mfl. 
When multiplied by the 2700 factor, times of 1 to 11 
minutes can be obtained. Timing starts when S1 is 
closed and power is applied to the circuit. The alarm 
sounds at the end of the timed period and continues 
to sound until S1 is opened. A suitable alarm is obtain- 
able from Doram Electronics Ltd. 

Repetitive timer 
The circuit of Fig. 5 shows how a second ZN1034E 

can be started at the end of the timed period of the 
first device. At the end of the period timed by the 
second device, the timing process is started again in 
the first device. Thus this timer circuit continues to 
operate with each device working in turn. The output 
from. pin 3 of either device provides the signal 
through R2 or R3 which begins the timing in the other 
device. Thus one has an oscillator with a period which 
can exceed a week! 

A wide selection of other circuits is included in the 
ZN1034E data sheet including (i) a battery charger 
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Fig. 5: Two ZN1034E chips 
are used here to extend the 
limed ;period to a week or 

more, 

which can accurately charge nickel- cadmium cells for 
a known period at a known current (ii) a metronome 
(iii) a timer for periods of 1 minute to 1 hour (iv) a 
0 to l hour industrial timer with suppression against 
noise pulses (v) a delayed windscreen wiper motor 
control for vehicles (vi) the use of two ZN1034E 
devices in cascade to obtain a very large pulse division 
factor and hence delays of up to a year with an 
accuracy of 6 minutes after calibration. Other appli- 
cations include the use of the device on farms for 
watering, etc, at the required times. 

v NOTE! 

C TIME RECEIVER. 
August 1977 

The author has kindly supplied further' 
information on? the coil assembly Tl. An 
alternative to the one specified can be 
obtained from Hawnt Electronics Ltd,, 112 
Pritchett Street, Birmingham' B6 4EN. This', 
is the 10mrn Vinkor LÁ2936 comprising' 
parts: LÁ1421 pair of cores, LÁ1383 ad 
foster, DT2169 coil former, DT2341 ring,' 
DT2342 clip (4 off) and DT2344 tag board. 

The windings required are, Primary:', 
110 turns of 40 SWG enamelled copper; 
wire. Secondaries: two of 20 turns each 
centre tapped. There are suitable holes in' 
the PCB for this alternative assembly, 
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by Eric Dowdeswell G4AR 

Not too many reports this month, with just about everyone 
away on holiday I suppose. With the appalling weather 
we are having in the south I thought that a lot of you 
would have been tied to your sets instead of looking after 
the leeks! Weather or not, it seems that quite a few of 
you have been doing the rounds of the rallies and other 
"do's". 

Tom Learmonth of Cwmbran, Gwent, tells me in his 
first letter to the column that he has now passed his RAE. 
Congratulations Tom, but I have to remark that it is 
usually the other way round! Letters first, pass the RAE, 
and not another word! Tom is not too keen to get the 
code test over and done with although I have advised him 
otherwise. He is anxious to get hold of a secondhand 
transceiver for the 2m band, possibly for mobile work, so 
any offers to Tom at 10 Glade Close, Coed Eva, Cwmbran, 
Gwent. Incidentally, Tom studied entirely on his own for 
the RAE and now his Dad is thinking of having a go! 

From Hastings, Brian Harrison has stuck to the job in 
hand and covered 10, 15 and 20m on SSB while Robin 
Bayley A9203, up in Kemberton, Shropshire, patiently 
awaits his RAE course to begin so that he can take the 
exam next May. In the meantime: he is using his EC'10 and 
Marconi R1475 to good advantage from 15 to 80m. 

John Tye G4BYV writes from Dereham, Norfolk, con- 
cerning the lads who work continental stations via 
repeaters and then ask for a QSL! Frequently they have 
only worked over a couple of miles! John spreads his time 
over a wide range of bands from 2m down to 23cm where 
he has worked 107 different stations in 9 countries! A 
very creditable achievement that really means something, 
and all with home -made equipment. 

From Trowbridge, Wiltshire, comes a complaint from 
David Birch, aged 13, who is fed up with QRM from TV 
sets, pointing out that according to the TV licence the 
"apparatus" is not supposed to interfere with other 
"wireless telegraphy" equipment. You are quite right 
Dave, but just try to get someone to do something about it! 
I read recently that there is a possibility of legislation in 
the US on this matter but f hate to think how long it 
will take to get it into law and then to implement it. Pity 
it wasn't done at the beginning, but there, it costs money! 
Only hope is to try screened twin feeders properly 
matched and to keep the set and the aerial as far from . 

the source of QRM as possible. 
J. Hodgson of Morpeth, Northumberland, comments on 

some strange calls heard in the "10m" band but I fear 
that these are rubbish from the adjacent 11m band! 
Unfortunately, with the improving conditions on the 
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higher frequencies, we shall be able to hear more and 
more of the overseas Citizens Band stuff. 

The organisers of the Worked All Britain Award have 
now introduced the WAB Counties. Award which is also 
available to listeners. It is issued in two classes, depending 
upon the number of counties worked /heard. QSLs are not 
required. A record book to facilitate the "book- keeping" 
is really a must for this sort of award. Full details from 
Alec Brennend G4AVA, 76 Deneley Avenue, Todmorden, 
Lancs. Incidentally, as an added incentive to have a go, 
all profits from WAB activities go to the Radio Amateur 
Invalid and Bedfast Club. 

Club News. The newly formed Brighton and District 
Radio Society is well under way and forthcoming events 
include a talk on Computers by G3XJG on October 12 and 
on the 26th G3OEM will discourse on Aeronautical Radio 
matters. Info from the Hon. Sec. Nigel Hewitt G8JFT, 
74 Carlyle Street, Brighton. 

The Cheltenham ARS and the local RSGB group have 
investigated the possibility of forming a single club and 
the likely date for the first combined meeting is Novem- 
ber 3. Let's hope the move will be beneficial to all con- 
cerned. Further info from Derek Lively G3KII, 26 Priors 
Road, Cheltenham. 

The very active Wessex AR Group has its AGM on 
October 7 and on the 21st they will be reviewing the results 
of their efforts in the VHF NFD. Several members were 
successful in the last RAE. It is expected that at least a 
dozen will start the new course at the Bournemouth 
College. Further info on the Club from Geoff Cole G4EMN, 
6 St. Anthony's Road, Bournemouth. Meetings in the Club 
Room at the Dolphin Hotel, Holdenhurst Road, Bourne- 
mouth. 7.30 p.m. 

Several readers have queried the new prefix P28 now 
being heard on the bands. This is the Republic of Djibouti 
previously using FL8 as a French colony. The series starts 
with J28AA so it's a bit difficult to tie up old calls in use 
with the new ones. 

From Adlington, Lancs, comes a letter from Paul Farn- 
worth who is listening and working for the RAE, "then 
I will leave school and try to get a job ". Paul is 15 so 
let us hope that his plans work out. John Overton writes 
from Glasgow with some nice log entries on CW. He is 
very frustrated at not being able to answer back but 
perhaps it will not be for much longer as he, is taking 
the RAE in December. His BC348 only goes to 18MHz so 
he's thinking of making another set for the 10 and 15m 
bands. Once again I must point out that a converter is 
the proper answer. Why not use all the other facilities you 
have in the 348, John? No point in duplicating them, and 
you are not likely to get hold of a better dial movement! 

Radial, the journal of the RAIBC, reports a healthy 
growth in the Club membership and activities and a few 
volunteers are needed for jobs such as Equipment Secre- 
tary, Shows and Rallies Manager, Tapes Manager and a 
Transport Manager. It is not generally appreciated just 
how much work is involved in the transporting of gear 
to and from the invalid and bedfast members of the Club, 
apart from the odd servicing and maintenance chore. 
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finder DX- Group. This club has about 20 members, mostly 
in the Bristol area, but DXers from anywhere in the UK 
are welcome. Enquiries should go to Lawrence Bennett, 
7 Maple Avenue, Fishponds, Bristol BS16 4HJ. D. M. 
Tinker is a keen DXer who would like to know if there 
is a DX club in the Rotherham or Sheffield areas. Reply 
please to 20 Croft Road, Brinsworth, Rotherham, S Yorks 
S60 5AP. 

Roger Fitzpatrick of Roscrea, Co. Tipperary and his 
friend Sean Keevey recovered a couple of old Yye 5 -valve 
receivers from their respective lofts and were surprised, 
after blowing away the dust, to pull -in between them the 
following DX: -The Voice of Vietnam on 10040kHz at 
1807, Nigeria on 15220 at 1615, Radio Australia on 9570 
at 0800. "Have you any information on Radio Rodina?" 
asks Roger. Radiostantsia Rodina (Radio Station Home- 
land according to the World Radio Handbook translation) 
is not a radio station but a radio programme. It is in 
Russian and is carried by the external service of Radio 
Moscow and is intended for Russians living abroad. 

Michael Walker (BRS 38836) has been listening to 
Radio Baghdad and he would like to know the address of 
this station. Write to: -Iraqi Broadcasting and TV Estab- 
lishment, Salihiya, Baghdad, Iraq. Frank Hannam sent in 
a log from Colne in Lancashire. Using a Fidelity Rad 21 
and a 35ft inverted -L aerial he heard the Voice of Turkey 
on 9515kHz at 2210 (there is a DX programme nightly at 
2230), Radio Australia on 21570 at 0815 and Radio South 
Africa on 21535 at 1400. Frank has just been given a big 
box of valves and he is looking for details of a valve 
receiver to build. 

Can you suggest a good aerial for indoor use, asks 
Ian Radford (Derby) who reports hearing Radio Australia 
on 9570 at 0800 and RSA on 21535 at 1700 with his Eddy- 
stone EC10 and whip aerial. You seem to be doing very 
well at the moment, Ian! Why not try the TV aerial? 
Unplug it from the TV and connect the co -ax lead to the 
EC10. If results are good then you can get hold of a 
2 -way outlet with switch from a TV dealer and switch the 
aerial to either the TV or the EC10 as required. Do not 
join all three, the TV the EC10 and the aerial together, 
they may not get on with one another! 

"Just received a QSL card from Radio South Africa 
(on 21535) so it looks like the high bands are coming 
back" writes W. G. Holmes -Jones from Abergavenny, in 
Gwent. He uses a R209 and a home -brew 16- transistor 
receiver for the broadcast bands together with the choice 
of a Joystick, 84ft loft aerial or 45ft longwire plus an 
ATU and a tunable notch filter. The highlights of a very 
comprehensive log are Radio 4VEH Haiti on 9779 at 1130, 
Radio Finland 15260 at 1300 in English, Radio Australia 
9570 each day at 0700 but it gets lost before scheduled 
sign -off at 0900 (try 21570), Radio Iran 17730 at 1930 in 
English, The Voice of Greece 9760 at 2200, Radio 
Mozambique on 6115 at 1800. Radio South Africa was 
heard on 15220 at 1345 with its weekly Wednesday DX 
programme. 

"I have acquired an ex -RAF R1155 receiver which I 
know you are familiar with" says Alan Spencer who lives 
at Ryhall, in Lincolnshire. When connected to a 45ft 
long wire it produced ELWA Monrovia, Liberia, on 4770 
at 2230 and Radio Nacional Espejo, Ecuador, on 4680 at 
0355. Two resistors have now burnt out and Alan is unable 
to get hold of a circuit or manual. A. J. Brooks, 5 Farrant 
House, Winstanley Road, London SW11 2EJ can supply 
diagrams and manuals for most ex -WD and some other 
communications receivers. An SAE will bring a list. The 
paper decoupling capacitors in the R1155 are liable to 
leakage and it is worth doing what the writer did with his 
and replace the lot with modern 0.11AF 350VW capacitors. 
If a decoupler does short circuit then a burnt out resistor 
may follow. An old dodge for testing decouplers is to 
connect the positive lead of a voltmeter to the HT line, 
disconnect the wire from the live side of the decoupler 
and tap -on the negative probe from the voltmeter in place 
of the wire just removed. A good capacitor will give a 
kick on the meter as it charges and the needle will then 
go back to zero. A leaky capacitor may give a kick and 
the needle will return slowly to some intermediate reading 

Anyone interested in helping a most deserving cause can 
contact Harry Boutle G2CLP at 14 Queen's Drive, Bedford 
MK41 9BQ. 

A report from Alan Doherty BRS34968 in Portrush, Co. 
Antrim, just made the dateline. A rare call these days 
logged by Alan was Libya in the form of K5C0 /5A. Not 
much activity there since the Forces moved out. Alan says 
not to be fooled by those CY calls, just read VE instead! 
Two other nice ones that one can go for many years 
without hearing were VR4DX and VR6TC, Tom Christian 
on Pitcairn. 

Log extracts 
J. Hodgson:- 20m FG7XL JW7BK J29A1 OJOMA 

YB2SV 5W1AU 15m HK3AMV HR6SWA 
J. Tye:- (G4BYV) worked on 23em (1296MHz) DF8QK 

DK3UC PAOFWS PAOVTW PAOEZ ON6AT SM6ESG 
R. Bayley:- 80m A2GC0 CT2AP KP4EJA VE4BC 40m 

HKOCOP JA4AKU 15m VE7DIY 7P8BC 
B. Harrison:- 20m FOCH/FC 15m HM2JV JA1PPC 10m 

7X2DG 
20m K5C0/5A 

ZD7SD 3D2AN, 
2AAX 
TG9DF VP2AA 

A. Doherty:- 80m FG7AN ZS5LB 
TU2GA-VR4DX VR6TC W6OKJ/KS6 
5W1AU 15m WA4RQK/VQ9 ZD8RR 51` 

J. Overton:- 20m A9XBC C31A SV1GI 
VP1Ws 

All calls are SSB except those in italic which are CW. 

SHORT WAVE BROADCASTS 
by Charles Molloy G8BUS 

Solar activity is on the increase according to the Swiss 
Shortwave "Merry -go- round" which regularly broadcasts 
the latest sunspot number and gives predictions, which 
are obtained from the Zurich Observatory. Forecasts of the 
number of sunspots for the coming months show a gradual 
rise from 27 in October to 33 in January 1978 and this 
upward trend is reflected in reports of DX on the higher 
frequencies. The writer has been listening recently on 
Sunday mornings at 0840 to the DX programme. from 
Radio Australia on the new frequency of 21570kHz in 
the 13m band. Although beamed to Asia this transmission 
comes in better in the. UK at this time than the frequen- 
cies in the 25m and 31m bands that are beamed to the UK. 

Harold Emblem who DXes in Mirfield, in Yorkshire, 
reports hearing the afternoon transmission of "Sweden 
Calling DXers" on a new frequency of 21690kHz. HCJB 
in Quito Ecuador is also on a new 16m channel of 17755kHz, 
Radio Australia is on 15140 and 15410 in the 19m band 
and Radio South Africa is on 17780. Harold asks what sort 
of information should go into reports to this column. The 
exact frequency (if known) plus the date and time of 
reception will help readers to search for the station and 
some information of the gear used and the aerial will 
help those who intend purchasing or building a receiver 
or are thinking of putting up an aerial. 

An interesting report comes from Derek Taylor of 
Preston in Lancashire who uses a Realistic DX160 re- 
ceiver, a calibrator and a 30ft. loft aerial when operating 
on the shortwaves. He reports hearing the International 
Service of Radio Nacional de Venezuela in English at 
2200 on 15400 and he received a confirmation letter from 
them after one month. Radio Korea (Seoul) was heard 
in English at 1330 on 11860kHz and the Voice of Nigeria 
outlet at Benin on 4932 in the 60m band was logged at 
2100. 

A newsletter has been received from the Bristol Path- 
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Noweven better, even more powerful! 
The unique wrist calculator. 

AVAILABLE ONLY AS A KIT. 

Att 
Assembling the Science of Cambridge 
wrist calculator. 

The wrist calculator comes as finished components, 
ready for assembly. All you need is two or three hours, and a fine - 
tip soldering iron. 

If anything goes wrong, we'll replace damaged components 
free. We want you to enjoy building the kit, and to end up with a 
valuable, useful, powerful calculator. 

Contents. 
Acrylic /ABS case and display window parts. Two-part 

stitched strap and spring bar clips. PCB. Special direct - 
drive chip (no interface chip required). Display. 

Keyboard components.Batteries. 

Each of the 34 components 
o\ ;6 //0 is contained in a plastic box; 

and neatly shrink -wrapped, 
accompanied by full instructions for 

x \S ! /% assembling and using the calculator. 
All components are fully guaranteed. A wrist calculator -the ultimate in 

common -sense portable calculating power. 
Goes where you go, ready for action at a flick 
of your wrist. 

By virtue of its size, a wrist calculator is 
different to a pocket calculator. And now this wrist - 
machine has another difference. It has even more power than 
some much larger pocket calculators! 

And what's more, because it's a kit, supplied to you direct 
from the manufacturey it costs just £9.95 (plus 8% VAT, P &P). 
And for that you get a calculator with extra power, and all the 
satisfaction of building it yourself! 

Put real calculating power up your sleeve. 
The Science of Cambridge waist calculator gives you the 

full range of arithmetic functions X,-). It uses ordinary 
algebraic logic, which means you enter calculations as you would 
write them.It has a % key, the convenience functions,x,1 /x, x2 
and a full 5- function memory. 

And incredibly, it has a clear- last -entry key, pi, brackets, 
and -/ +.It even has an automatic linear metric conversion 
function! 

Very few ordinary calculators have the same functions for 
the same sort of money. 

Now 10 keys can do the work of 32. 
All those functions, from just 10 keys? In such a small 

calculator? The secret lies in the special four -level keyboard. 
Each level has a different set of functions. Simple two -way 
switching system allows you to select any keyboard level quickly 
and easily.Each set of functions is carefully grouped, to let you 
whisk through calculations with the minimum of switching. 

And the answers come up bright and cleat; too. The display 
uses 8 full -size red LED digits. It has wide -angle magnification, 
and is easily visible under any light conditions. 

More battery power, too! 
With the Science of Cambridge wrist -calculator, 

you'll get up to 30 hours use between battery changes (that's a 
lot of calculating!). 
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The wrist calculator kit 
is available only direct from 
Science of Cambridge. If, for any 
reason, you're not completely satisfied with 
your wrist calculator, return it to us within 10 days 
for a full cash refund. Send the coupon today! 

KIT 
ONLY 

£9.95 
Plus VAT,P &P 

L 

Science 
of Cambridge Ltd. 
(Previously Sinclair Instrument Ltd) 

6 Kings Parade, Cambridge, Cambs. CB21SN. 

To: Science of Cambridge Ltd.,6 Kings Parade, Cambridge, 
Cambs. CB2 1SN. 
*Please send me (qty) Science of Cambridge 
wrist calculators kits, at £9.95 plus 80p Vat and 25p P &P 
(total £11) each. 
Overseas orders may be subject to postal surcharge 
*I enclose cheque /PO /money order for £ 

NAME 

ADDRESS 

*Complete as appropriate PN11 (please print) 
.1 
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caused by the current leaking through it. A steady reading 
on the meter equal to the HT volts indicates that the 
capacitor is short -circuit and will have to be replaced. Be 
careful to have the meter switched to the appropriate 
voltage range (to measure the HT volts) or it will have 
to be replaced as well! 

A large mailbag this month has meant that some letters 
are being held over to next month. My apologies to those 
concerned. 

r 

MEDIUM WAVE DX 
by Charles Molloy G8BUS 

"Readers will think I am mad, from your remarks about 
me in the July issue" writes Harold Brodribb from St 
Leonards -on -Sea, who has taken up the challenge of DXing 
with vintage radio receivers. "I am getting good results 
with pre -war sets provided they are maintained well and 
used on this high site with an outdoor aerial and ATU." 
Harold mentions that his CR100 has many advantages over 
vintage equipment. He has changed the RF valves for 
quieter types (the writer used 6BA6) and fitted an S- 
meter and a stabilised voltage supply for the oscillator. 
He has adapted the BFO valve to perform a dual function 
as BFO and product. detector. The writer used the CR100, 
also known as the B28, for MW DXing for a number of 
years. Even unmodified it is a very good receiver though 
it too, could now almost be classified as vintage. A large 
number of CR100s came on the surplus market after the 
last war and they can still be obtained privately for quite 
a modest sum. They have an internal power pack and can 
be run direct from 240V mains. They are not too bulky, 
rather heavy, like most ex -WD equipment. An external 
speaker is required though there is space to fit one inside 
the metal cabinet. 

A useful report of Spanish DX comes from Declan 
O'Dea who lives in Ballinasloe, Co. Galway. With a 10- 
transistor domestic portable he logged La Voz de Madrid 
on 1097kHz, R. Espana Madrid on 917, Radio Madrid on 
800, R. Zaragoza 872, R. Valencia. 1259, R. Sevilla 809, 
R. San Sebastian 1025, R. Centro Madrid 1385, R. Popular 
de Jerez 1385, R. Reloj Barcelona 1124 and La Voz de 
Gerona on 1385. From North America WINS on 1010 was 
logged at 0300 and there was an unidentified VOA trans- 
mission on 1295 which would be from the 600kW BBC 
transmitter at Crowborough in the UK. Declan would like 
to contact other PW readers in his area. The address is 
c/o Bank of Ireland, Society Street, Ballinasloe, Co. 
Galway. 

John Little writes from Sunninghill, Berks, to say he 
was interested in the reference in the July issue to DXing 
the Middle East. He has just spent two years in Iran 
where DXing Europe prior to going to work at 0430 was 
great fun! With local stations not yet on the air, being 
312 hours ahead of London, the BBC frequently came 
through on 200kHz, 647kHz and 908kHz both on the built - 
in rod aerial and on an outside inverted L. A further 
illustration that it is interference (QRM) rather than 
distance that limits the range of DX on the medium 
waves. 

A Realistic DX160 receiver, a MW loop and a 250ft long 
wire from the house to a 25ft pole at the bottom of the 
garden is used by Martin Liezers who lives in Newport, in 
Gwent. DX heard with this set -up between midnight and 
0300 included La Voix de la Revolution, Conakry, Guinea, 
very strong on 1403kHz; CJON St John's, Newfoundland 
on 930; WNEW New York City on 1130 and an unidentified 
with the call KB Radio on 1520. The latter is WKBW in 
Buffalo NY and the complete call will be used in the 
formal identifications on the hour and the half -hour. Many 
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stations try to form slogans out of their call signs and 
some of these will mislead the newcomer. KLOK is "Clock 
Radio," WIOD is the "Wonderful Island of Dreams" 
(Miami), KYAK is in Alaska, and there used to be a 
KOLD in the same territory at one time! Some call signs 
may help the DXer. WNEW is in New York, WBAL is in 
Baltimore, WBOS in Boston, WCBS is owned by the 
Colombia Broadcasting System, WNBC by the National 
Broadcasting Company and WINS was the International 
News Service. There are no prizes for guessing what can 
be heard from WPOP and WFUN! 

Martin raises a couple of interesting points in his letter. 
He mentions "a lot of crackles which disappear at dawn" 
and he asks what precautions can be taken to protect the 
house if his long wire is struck by lightning! Static, QRN, 
atmospherics, are the names given to the noise heard by 
Martin and each crackle is caused by a lightning discharge. 
Since the static disappears at sunrise it must, like DX, 
have been propagated for quite some distance. During the 
summer, thunderstorms in the tropics create a consider- 
able amount of static which travels as far as the UK after 
dark and, although not loud enough to interfere with 
local reception, it can be troublesome to the DXer. A loop 
will reduce static provided that the DX and the static are 
not coming from the same direction. Summer static is 
usually from the south of the UK but it can come from 
other directions as well. 

The advice about lightning protection usually offered in 
radio books is that the aerial should terminate at the 
point of entry to the building, on the moving contact of 
a knife switch. The upper contact goes to the receiver 
and the lower to a good, short, outside earth. 

Summertime ends on October 23 this year in the UK 
and the return to GMT will mark the start of the 
winter season for North American DX. It will then be 
possible to listen to Canada and the USA before midnight 
and on nights when conditions are good some DX should 
be heard as early as 2300. The nearest, most consistent 
and earliest station to appear is CJON, located in St John's 
Newfoundland, which transmits with a power of 25kW on 
930kHz. It can be found just on the low frequency side 
of AFN Berlin on 935. DXers who have never heard North 
America on the medium waves should try for CJON. 
Another regular is WINS in New York City on 1010kHz 
which is reasonably clear of QRM once the Dutch station 
on 1007 leaves the air, usually around 2300. 

All North American medium wave stations use call 
signs which are mentioned over the air frequently. The 
prefix C is used on Canada and either a W or a K in the 
United States. All stations are on channels which are 
multiples of 10kHz. The best DX is often heard after 
midnight but quite a number of stations appear earlier 
whenever conditions are good. Tune slowly, as all these 
broadcasters suffer from slow fading and are easily missed. 
If unsuccessful, try again a few days later. If conditions 
are poor one night they will probably pick up again before 
long. 

by Ron Ham BRS15744 
Several contributors have expressed their pleasure at our 
journal's new format and the start of a series about taking 
the RAE. Nigel Golds BRS36910 West Chiltington, Sussex, 
leads his report with "I am pleased that there is a series 
which will help me with my studies for the RAE ". Like 
many others, Nigel is a keen listener on 10m and has 
heard the DLs, OKs, F's, and. Gs as well as the German 
beacon, DLOIGI, during the periodic short skip openings 
in. August. 

While on a "junk" crawl, in aid of my early wireless 
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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. 
Its the unit which we supply 
with the enclosures illustrated 
below Size] 3" x 8" (approx.) 
woofer (EMI),tweeter, and 
matching crossover components. 
Power handling capacity 
15 watts rms. 30 watts peak. 

£1700 PER STEREO PAIR 

+P &P£3.40 

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 i3" x 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. f 2800 30 watts peak, each unit. 
Cabinet size 20" x 11" x 91" PER STEREO PAIR 

(approx.). + p & p £5.50 

COMPACT' FOR TOP VALUE 
How about this for incredible bookshelf value 
from RT -VC I A pair of high efficiency units 
for only £7.50 -just what you need for low - 
power amplifiers. These infinite baffle 
enclosures come to you ready mitred and 

professionally finished. Each cabinet measures 
12" x 9" x 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 Ilb, teak 
veneer, 12 watts rms, 24 watts peak, 
181" x 131" x 7}" 
(approx.). 
£34 PER PAIR 

+p &pf6.50 
Duo Ill, 20 watts rms, 
40 watts peak, 
27" x 13" x 111" (approx.) 

£52 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 ye 

amp. module, Garrard auto /manual 
deck with cueing device, pre -cut and 

finished cabinet work. Output 4 watts 
per channel, phones socket and 26 
ecord / replay socket +P & p £4.05 

per 
stereo 
pair 

Epp 
+p &p 

£2.20 

TO PERSONAL 
SHOPPERS 
See Below 

20 x 20 WATT STEREO AMPLIFIER 
Superb Viscount IV unit in teak -finished cabinet. Silver fascia with alimunium 
rotary controls and pushbuttons, red mains indicator and stereo jack socket. £2090 
Function switch for mic. magnetic and crystal pick -ups, tape, tuner, and 
auxiliary Rear panel features two mains outlets. DIN speaker and input p & p £2.50 
sockets, plus fuse. 2U + 20 watts rms, 40 + 40 watts peak. 

*FREE To cash or cheque personal shoppers 
A 4 channel Stereo Adaptor to all buyers of the Visicount 20 x 20 
Amplifier at £2990 limited offer. Available separately at £395 

+ £1.00 p & p 

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, 
tour 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 car radio aperture. 

Size approx. 7" x 2" x 411 ̂ .12 volts pos or nag 

earth faltered internally) p & p £1:50 £1250 
Output 4 watts into 4' ohms. 

FREE TO PERSONAL SHOPPERS BUYING 

CAR RADIO KIT ELECTROMATE Rear window heater 
.modern line element all wiring and switch worth E300 

SPECIAL 
OFFER. For exámple- 

tao speaker system II or Ill 

Viscount Amplifier, 

DEDUCTU/ DEDUCT15! 
iwor :o,nr 

on complete stereo systems 
, 

MP60 type turntable complete starred Products 

ADD -ON STEREO CASSETTE TAPE DECK KIT 
Designed for the experienced D.I.Y. man. This kit comprises of 
a tape transport mechanism, ready built and tested record /replay 
electronics with twin V.U. meters and level control ready for 
mating together with the mechanism. 

Specifications: Sensitivity -Mic.0.85mV'rr 20K OHMS; 
Din. 40mV r 400K OHMS Output - 300mV RMS per 
channel m IKHzfrom 2K OHMS source: Cross Talk --30db: 
rape Counter -3 Digit -Resettable: Frequency Response - 
4UHz- BKHz +6db: Deck Motor -9 Volt DC with £1995 
electronic speed regulations: Key Functions w 
Record, Rewind, Fast Forward, Play, Stop & Eject. p & p £2.50 

Pair of Dynamic microphones £3.95 + £1.80 p & p. 
Optional extras: Mains transformer £2.50 + £1.00 p & p. 

.1/A4,Of 

PORTABLE 
MONO 
DISCO 

with built -in pre- amplifgers 
Here'S the big -value portable disco console from 
RI-VC! It features a pair of BSR 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 & p £6.50 
Simply connects into your £6400 
exlstfns slave or external amplifier. 

45 WATT MONO DISCO AMP 
£3500 
+p &'p 
£2:50 

Size approx 

131 
x 61 

"_.. 

Here's the mono unit you need to start off with. 
Gives you a good solid 45 watts rms, 90 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. 

ShaPpers 
OnlY 

e 

STEREO CASSETTE record /replay fully built 
P.C. board incorporating 41.C.s. E275 

GRUNDIG 51" tape 1800 ft. E120each. 5 for f5Da 

PAIR STEREO 0 WATT SPEAKERS 
8" bass units with 3h" approx. tweeters power handling E1295 
8 watts imp8ohms. Size 161 "x11 "x Bg" approx. 

E 85 
PLINTH e COVER BSR OR GARRARD TEAK Rinse 

E70 GOODMAN 5' approx.. 7 watt bass speaker 

AM. FM. TUNER P.C.B. with Mallard L.P. 1186, 1185,1181 modules E95g 

TOOK Multiturn Varicap tuning pots 6 for E1.00 

HEAVY DUTY FIBRE GLASS COPPER CLAD BOARD E190 
25" x 17" x ,>s" Approx. per sheet only 
DECCA DC1000 Stereo Cassette Record deck P.C.B. complete with E295 
switch oscillator coils and tape-heads and circuit diagrams. 

AM. FM. STEREO MULTIPLEX CAR RADIO /cassette player in E3600 
dash fixing Negative earth 5 watts outset 
I.C. Stereo 8 Track to Cassette adaptor converts, any 8 track E1895 
layer to cassette player. 

BSR TURNTABLES 
BSR MP60 TYPE 

Single play record player 
(Chassis form) £15.95 
less cartridge. p 

& P £2 55 
Cartridges to suit above 
ACOS, MAGNETIC 

STEREO £4.95 
CERAMIC STEREO f1.95 

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

f9.95 ceramic 
head. P & P f2 SS 

TURNTABLE illus. diamond stylus, and 
Popular BSR MP 60 de luxe plinth,and 
type, complete with cover. 
magnetic cartridge, Ready wired 

£29 
+p&p 

£4.50 

30x30 WATT AMPLIFIER KIT 
Specially designed by R T -VC for the 
experienced constructor, this kit comes 
complete in every detail. Same 

P 
& 

P facilities as Viscount IV amplifier. f 2.50 Chassis is ready punched, drilled and 
formed Cabinet is finished in teak £2900 
veneer. Silver fascia and easy -to- NOW AVAILABLE fully built and tested. handle aluminium. knobs: 

£ 00 + p & p £2.50 
k. 

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 31" diameter approx. domed tweeters 
comp with crossover networks £2000 

£4.00 p ff p stereo pair 

rder giving,your credit card number ONLY 

ALL PRICES INC.VAT ÁT120% 
GOODS NOT DESPATCHED OUTSIDE Us 

Ali Rees cubierl to erriabiluy. Price renen ai 

2/9/77 and subject o change wnbom nonce. 

We ereuneble to show all our products, so 

Send stampedaddressed 
envelope for fùrther details. 

323 EDGWARE ROAD, LONDON W2 
Personal Shoppers EDGWARE ROAD 930am-5. 30pm, Half day Thurs. 

21. HIGH STREET, ACTON, LONDON W3 6NG 
ACTON: Mail Order only No callers 

70 ft 100 
WATTM ONO 
DISCO AMP 
Size approx, 
14" x 4" x 104. 
Sloping facia,you cen use the controls ,k 

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. i to- 
No. 2, or vice versa. Pre -fade level control (PFL) 
lets YOU hear next disc before fading 70 watt 57 
it in. VU meter monitors output level. 100 watt E65 
Output 100 watts RMS 200 watts peak. p & p'f4.60 

PRACTICE GUITAR 
AMPLIFIER WITH 
BUILT -IN SPEAKER 

o This budget practice 
amplifier, has been 

specially designed for the 
amateur. 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 cive -sound 

amplification. 2 volume controls, l for each input, 
also base and treble controls. Power output with 
internal speaker, 10 watts RMS, with remote 
speaker (not supplied) 20 watts £3250 
RMS. Size approx. 17'+ 9- 11 -. + p & p £3.00 

BSR BD59S SERIES 

Belt drive turntable unit, 
2 speed, semi automatic 
operation £2295 

+p &p£2.55 

HOME 8 TRACK 
CARTRIDGE PLAYER 
Automatically switches 
programmes monitored by indicators, 
with manual override track selection. This unit will 
match with the Unisound modules and is compatable 
with the Viscount IV amplifier with Sim teak 
cabinet. approx. 9" . 8" 3/,. p 8 p £2.50 

£165" 

putpu.t 
125 Mv 

PYE STEREO 
GRAM CHASSIS 

(Complete with 
circuit -diagrams)' .4- 
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" 8" approx chassis speakers and 
BSR auto record player deck. 

35 PERSONAL SHOPPERS ONLY 
£ 00 
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R19 0°80 
$1041 
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600 4.00 
SP61 0°85 
TT21 6.50 
U25 1.00 
U26 0.85 
1127 1°00 
U191 0.75 
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6146 3.80 
61468 4°20 
6360 1.60 
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9002 0.55 
9003 0.70 
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C.R. TUBES 
DG7- 515.00 
DG73 -2 

2200 
MW13 -35 

35°00 
VCR139A 

10.00 
3BP1 8.00 
5FP7 10.00 
883 9.00 

CV1528a 
19°00 

SPECIAL 
VALVES 
BR189 

250.00 
M503-2342 

65.00 
10301 7.00 
KRN2A 

6.00 
725A 25.00 
2J /52A 

75°00 
CV2339 

45°00 
CV5228 

17.50 

E.H, RESEARCH LABORATORIES 
INC. MODEL 
133A PULSE GENERATOR. Features Ultra - 
linear ramp, rise and fall independently variable 
50v output into 50 ohms, either polarity. Auto - 
matic overload protection. Synchronous 
gating, all Solid state. Full specification on 
request £275.00. 
MARCONI SIGNAL GENERATORS, 
TF 1370 R.C. OSCILLATOR FOR SQUARE 
& SINE WAVE. Freq. -31 6v rms. 10Hz -1MHz 
square wave. 0.73.2pp. 10Hz 100kHz Attenuator 
range - 50dB to -F 10dB, impedance 75, 100, 
6000145. 
TF 6600 SECONDARY PULSE UNIT 
TF 455E WAVE ANALYSER. Freq. range 
20 c s to 16 kc s. double crystal filter gives 4 c s 
pass band. Envelope distortion test on r f Inputs 
up to 400 Mc s. £9800. 
HEWLETT -PACKARD 
Freq. 20c to 20,000c, matching impedance 
50, 150, 600 ohms. Price £85.00. 
KAHN SSG ADAPTOR TYPE RSSB -62- 
18. Designed for receivers with 455- 500KHz IF 
at 100mV (max.) input. £65. 
HR 23 TRIPLE DIVERSITY SSB RE- 
CEIVERS. Freq. 3.275MHz V.F.O. at 6 Xtal 
positions. Reception of Independent single or 
double side band transceivers. Full spec. on 
application. £350. 

RHODE & SCHWARZ 
UHF GENERATORS 
TYPE SMLM from 30 to 300 Mc /s ± 1%. Max 
output 3v across 60 ohms. Internal modulation 
1000 c/s depth to 80% external from 30 c/s to 
200 kc /s depth to 80 %. 
TYPE SLSD from 300 to 940 me /s. Max output 
5v modulation Internal 1000 c /s. 
TYPE SDh 3001000MHz in 8 ranges 0.7v 2v 3.5v 
output 
SANDERS MICROWAVE SIGNALGENER- 
ATOR CT 478 from 1.5 kMHz to 4.5MHz. 
CT 479 from 4°2kM to 6.8MHz cw and pulse. 
CT 480 from 7kMHz to l2kMHz. 

Please write or phone for currant 
TRANSISTORS price of any trans'ors, diodes etcj 
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I TEST EQUIPMENT 
LARGE SELECTION 
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EBC33 100 
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EBF89 0°40 
EC52 0.40 
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ECC83 0.40 
ECC84 0°35 
ECC85 0.45 
ECC861.25 
ECC88 0.55 
ECC1890.80 
ECF80 0.45 

EF92 0.75 
EF95 0.45 

EF184 0.40 
EF804 2°00 
EFL2000°75 
EH90 0.60 
EL32 0.60 
EL34 0.80 
EL35 0.60 
EL37 3.00 
EL41 0 °30 
EL81 0-60 
EL82 0°60 
EL84 0.35 
EL86 0.50 
EL90 0°50 
EL91 1°60 
EL95 0°70 
EL504 0.30 

PC92p 0.85 
PCC849.45 
PCC850.50 
PCC890°55 
PCC189 

0.65 
PCF80 0.50 
PCF82 0°40 
PCF84 0.65 
PCF86 0°65 
PCF200 

pCF2p10 
9® 

0.90 
PCF801 

0.55 
PCF802 
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PLEASE ADD 12% VAT 
MINIMUM POSTAL ORDER £1. 

UK Postage £1 -£2 20p. £2 -£3 30p. £3 -£5 40p. 
£5- £1060p. Over £10.00 Post Free. 

12J5GT0.40 
12K7GT 

0.60 
12K8GT 

0.70 
SINGER PANORAMIC SPECTRUM 
ANALYSER TYPE SPA 10. 
Frequency range 10MHz- 43KMHz. Full 
spec. and price on request. VALVES AND TRANSISTORS 

Telephone enquiries for valves, 
transistors, etc., retail 749 3934; 

and export 743 0899. 

MANY OTHERS IN STOCK Include Cathode Ray 
Tubes and Special Valves. 

DANA EXACT FUNCTION GENERATOR 
MODEL 121 Frequency range 0.2Hz to 2MHz 
(7 ranges) voltage controlled to 10V sweep 
generator ims to 10 sec. 
RACAL UHF Frequency Meter 9839 
819 

ACTIVE 
range 

PROBE 
to 560MHz 

679 ACTIVE PROBE 
TEXSCAN ELECTRONIC SYSTEM ANA- 
LYSER MODEL 9900. Frequency range 10MHz 
to 300MHz with marker controls. 
RADIOMETER TYPE MS111 SIGNAL 
GENERATOR. High quality Danish production 
10kHz- 110MHz £200°00. 
REDIFON SSS TRANSISTORISED 
TRANSCEIVER GR410. 2°16 c s 200 250v. 
4 channels. 100W p.c.p. 

age 
1 

from 
B VALVE MULV, MET ER. 

from age from 30 
at 

to 1,0000, voltage from 
300mV to 3000 at up to 1,000MHz. 

FOR EXPORT ONLY 
RCA ET4336, 2 Mc /s-20Mc /s. 350W also 
modified version of increased output to 700W. 
Collins 231D 4 5 kW. 3 MHz -24 MHz 10 channel. 
Auto or manual tuning. 
53 Transmitter 
62 Transceivers 
Mullard C11, high power installation (1000W) 
Technical details and prices available on 
request. 

COLOMOR (ELECTRONICS) 
170 GOLDHAWK 

Open 9- 12.30, 1.30 

A lot of these valves are imported and v 
prices vary for each delivery, so we 
reserve the right to change prices 
for new stock when unavoidable. 

PLUBICON TUBES 
XQ 1020 Mullard £15000. 
VIDECON TUBE - 

Type P354B English Elec. £20 

LTD., 
RD., LONDON W12 

-5.30 p.m. Closed Saturdays. 

Speed up your precision work with 

MINIATURE 
POWER EQUIPMENT 

The NEW P2 SUPER DRILL 
More powerful, specially designed for the 
Electronic Design Engineer who needs a small, low 
voltage drill with high capacity. £16.50 pp 86p. 

S2 DRILL STAND A robust, all metal stand with 
ample throat dimensions. Will take both P1 

and P2 Drills. £18.50 pp 106p. 

SUPER 30 KIT 30 tools incl. Drill Pl- 
without stand. £19.39 pp £1. 

P1 DRILL £9.67 pp 38p 

S1 DRILL STAND £5.13 pp 38p 

FLEXIBLE DRIVE SHAFT 
£5.94 pp 34p 

TRANSFORMERS 
Continuous a/c 12v, D/C 

£7.56 pp 81p 

Variable speed a/c 12v. D/C 
£9.50 pp 81p 

524 

P2 

All prices include VAT 

Drills, Stones, Burrs etc. 40p each. Circular 
Saw Blades -set of 4 with Arbor £3.50. 
P &P any quantity 25p. Please send 9" X 4" 
S.A.E. for leaflet and order form. 

PRECISION PETITE LTD 
I 19a HIGH STREET TEDDINGTON MIDDLESEX TW 118HG 

Tel. 01 -977 0878 

S2 

A 

KAISER 

battery 

recharger 
cuts down 

battery 
costs 

Anyone who uses battery -powered equip- 
ment is only too aware of the spiralling 
cost of primary cell batteries. Fortunately, 
there is an answer - rechargeable nickel 
cadmium batteries coupled with the 
Kaiser recharge unit. 
The mains- powered Kaiser unit is strongly 
constructed and of compact size. Although 
of advanced technical design, it operates 
extremely economically and will recharge 
1 to 6 N.C. batteries within fourteen hours. 's 
The correct polar positions for the batteries 
are clearly shown, but should they be incor- 
rectly inserted, no damage will result either 
to batteries or unit. 

Further details of all Kaiser recharge units and N.C. 
batteries are available from 

"040004 '" .P 
136 -144 Granville Road, 
London NW2 2LD 
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collection, I met Vic Elliott BRS37850 Midhurst, Sussex, 
who emphasised his delight about the RAE series and 
explained, that as an ex -RN morse instructor, he is now 
brushing up his basics for the next exam and plans to 
become active on the HF bands. Later, I called on Gordon 
Goodyer BRS37345 Petworth, Sussex, a PW reader for 
many years, who said that he likes the new format but 
the, increase in size upsets his very tidy bookshelves! 
Gordon spends a lot of time listening on 10m with his 
CR100 and dipole and on 2m with his home -brew front - 
ends, indulging in his special interest of making and 
testing VHF ground plane aerials. 

A period of solar activity began on July 23rd and ended 
on August 5th during which time our extra -terrestrial 
observers monitored the event. John Smith, Cranleigh, 
Surrey, recorded two definite peaks in the solar noise 
output at 142MHz, the first started on the 23rd, reached 
it's peak on the 28th, and returned to normal on August 2 

when it rose again to a climax on the 5th and down again 
by the. 10th. In both cases the maximum was about four 
times the normal level. While the noise was fluctuating, 
both John and I recorded a host of individual solar bursts, 
each lasting between one and five minutes, throughout 
the event. Cliff Ranft, Chilworth, Surrey, found evidence 
of ionospheric disturbance on July 29th and 30th and 
he recorded a moderate SCNA (Sudden Cosmic Noise, 
Absorption) between 1410 and 1510 on August 5th. 

Although cloudy skies prevented systematic use of the 
optical instruments, John Smith did manage to see a 
sunspot group on July 26th, and Cmdr. Henry Hatfield, 
Sevenoaks, using his spectrohelioscope, observed a variety 
of sunspots between August 1st and 4th, in addition to 
several small filaments and plages. On August 1st and 2nd 
Henry saw a bright prominence on the sun's east Iimb 
and his records show that each time he sees one: of these 
events we all record some farm of radio noise at metre 
waves. Henry counted five sunspots, plus two plages on 
the 9th. I received bursts of radio noise at 136MHz on the 
10th and on the 13th John Smith noted that the solar noise 
level was up, and Cliff Ranft again found evidence of an 
ionospheric disturbance. 

According to my observations the cause of the disturbed 
conditions on the 4th was due to a mixture of tropo, due 
to the falling pressure noted by both Ciaran and myself, 
and sporadic -E which manifested itself for most of the 
morning At 0913 I received a 599 signal from the 70cm 
beacon at Sutton Coldfield GB3SUT, a strong picture from 
Lichfield on Ch. 8 and good signals from ten continental 
broadcast stations in Band II. At the same time, the 
influence of sporadic -E ranged from 40 to 73MHz, bringing 
a host of continental signals into the UK in Band I plus 
14 east- European broadcast stations between 66 and 
73MHz. 

Although the tropo -lift was waning I received 59 signals 
from FlENH and G8FAS in Somerset, via the London 
repeater, GB3LO. Sporadic -E occurred again on the 5th 
and was most intense at 0910 when I received very strong 
signals from 46 east- European stations between 66 and 
73MHz in addition to sync. pulses on Rl, 49.75MHz and 
a crop of continental stations in Band I. 

The falling barometer indicated another tropo opening 
on August 10 and 11th. At 2300 on the 10th Alan heard 
a GM station just above the noise on 2m and at 2355 he 
worked G8JJR near Doncaster on SSB and while he, at 
the east end of Sussex, listened to a mobile north of 
Darlington, via the Cambridge repeater, GB3PI. Your 
scribe, located at the west end of the county, listened 
to the Bristol Channel repeater GB31#C and it's "Bing - 
Bong" code, which must be familiar to our GW readers 
under normal conditions. I am told that the original aerial 
at the Brighton 70cm repeater GB3BR 433.15MHz has 
been changed for an improved colinear. GBLGQ who lives 
to the east of the repeater, with 400ft of chalk in the 
way, is getting a much better signal than before. Further 
reports to me or to G8HVV, QTHR. 

I received a reasonable signal from GB3SUT from 0050 
on the 10th to midday on the 11th, and at 0740 on the 
11th I heard the Emley Moor beacon GB3EM 432.910MHz 
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at 559. Slight tropo -lifts produced signals from GB3SUT 
on 70cm. during the early mornings of the 13th and 16th; 
more reports about 70cm activity would be welcome. 

Interest in our microwave reports is growing and a most 
welcome letter from Sam. Jewell G4DDK, Stone, Staffs, who 
says there is some dozen stations active on 10GHz from 
Birmingham in the south to Manchester in the north and 
that there is some activity most weeks between various 
stations in that area. A typical path recently covered was 
Mow Cop on the Staffordshire- Cheshire border to Winter 
Hill in Greater Manchester, a line -of -sight distance of 
59km. On this occasion G4DDK, G8ANZ and G8BHH were 
at Mow Cop and G8AXE with G8AFC on Winter Hill. 

The type of equipment being used in the Midlands is 
typical of modern wideband FM gear for 3cm; a 12mW 
Gunn diode transmitter to a 16in dish and a separate 
tunable Gunn diode /Sim -2 mixer as receiver with a 
106MHz IF, resolved on an FM broadcast receiver. I know 
just how good this equipment has to be because I spent 
part of Sunday, August 21st on the Trundle, a hilltop 
some 675' ASL, just north of Chichester, Sussex, with 
Colin Boys GBBCO, Peter Kerry G8ARO and David Book - 
ham G8JNI to see their respective. 10GHz stations as they 
prepared to take part in the RSGB's 10GHz Cumulative 
contest. 

The extreme neatness of each station was impressive. 
The aerials and the electronics are compact, mounted on 
sturdy tripods with provision for precise adjustments in 
both altitude and azimuth. At one time, Colin removed 
his 18in dish and demonstrated that he could just receive 
the 10.1GHz beacon GB3IO'W St. Catherines, Isle of 
Wight, on open waveguide proving that he had the full 
30dB gain of the dish in hand on that signal. It did not 
surprise me when I learnt that Colin's microwave gear 
won him the award at the construction contest organised 
by the. Farnborough and District Radio Society. Peter was 
using a 12in dish, giving him 24dB gain on his receiver 
and a 14dB horn on his transmitter. At 1300 a 599 signal 
from GB3IOW was booming from his receiver and he 
demonstrated just how critical the direction is; in fact 
he lost the signal by moving his aerial just 112in! David's 
receiver consists of a balanced mixer (pair of 1N23s) into 
a 40673 mosfet preamp at 100MHz (IF) and then to 
Mullard modules. His transmitter is a 160mW Gunn diode 
and his aerial an 18in dish. David also received the beacon 
signal and a strong signal from G3KSU /P at St Catherines. 
Each station had two -way contacts with G8BDJ /P Chance 
tonbury Ring, Sussex and G3IZD /P Lynch Down, Sussex. 
The climax of their day came at 1800 when G8BCO /P had 
a 55 contact with GU3JHM /P on Alderney and G8ARO /P 
had a 59 contact with the Alderney station. Peter told me 
later that several other UK stations had made it to the 
Channel Islands on 3cm that afternoon. 

The Microwave round table meeting held on August 7th 
in Winchester was very successful and well- attended in 
view of the short notice, which goes to show that once 
again the amateurs are prepared to experiment and 
pioneer those difficult signal paths. To help them, the 3cm 
beacon at Alderney GB3ALD is now active and its signals 
have already been received on the Trundle, a distance of 
167km. I understand that several of the microwave boys 
are planning to get going on 24GHz and I will certainly 
look forward to receiving their reports for this column. 

Reports on thevarious bands arewelcomeand should 
be sent direct, by the 15th of the month, to:- 
AMATEUR BANS Eric Dowdeswell C4AR, Silver 
Firs, Leatherhead Road, Ashtead, Surrey KT21 2TW. 
Logs by bands, each in alphabetical order. 
MEDIUM and SW BANDSS Charles Molloy G8BUS, 
132 Segars .Lane, Southport: PR8 3JG. Reports for 
both `bands must tre kept separate.' 
VHF BANDS Ron' Ham BRS15744, Faraday, Grey - 
friars, Storringtpn, Sussex RH20 414E. 
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Fig. 6: The final circuit with all the snags ironed out, giving a sharp 
turn -off to the light, which now remains on for about 15 seconds 

after the car door is closed. 

this is a 30W type so we shouldn't blow it if we use 
it as the series element. Its gain is given as 25 to 75 
at 1A, so let's take a minimum of 20, which means 
that the base current will need to be 500!20 =25mA. 
If we try to supply all this current from one transistor 
then the current drawn from Cl will be too high; the 
easiest way out seems to be to reduce the base 
current that needs to be supplied, by making the pass 
element a Darlington pair. The circuit will then look 
like Fig. 6. 

The 2N3702 and 2N3704 transistors have been kept 
since we were using them in our experiments before. 
Previously the timing period was a bit short but this 
should go up with increased supply voltage -we can 
always make Cl bigger if the delay is still too small. 
Rl has been doubled in value since the supply voltage 
has been doubled, although this isn't really necessary. 
Dl can be any diode capable of taking 0.5A with a 
maximum reverse voltage of about 20V -a 1N4001 

should be fine. Silicon types must be preferable here, 
since we don't want any problems with leakage cur- 
rents through D1, keeping Cl charged, What value do 
we need for R2? Well we want 25mA of base current 
for the 0C35 and a catalogue tells us that we can 
rely on a gain of at, least 50 from the 2N3702: this 
means that the 2N3704 has to supply 500µA, at least 
until the voltage across Cl is down to 3V or so. A 
6.8kuI resistor should be OK here; it gives a safe 
limit to the maximum current that Tr3 can supply. 

It would be good practice normally to put a resistor 
from the emitter of Tr2 up to the + 12V line. This 
stops the Darlington pair doing funny things at low 
currents. However, we're not involved with low cur- 
rents here so we'll not bother with this resistor. 

It is not entirely obvious what effect changing the 
load will have on the optimum value for C2, so we'll 
try 0.47µF again and see what happens. We can do 
this final experimenting when we've built the rest 
of the circuit on a piece of Blob Board. With the 
circuit wired up we find that the courtesy light, tem- 
porarily excised from the car, stays alight for about 
fifteen seconds and then turns off. As for C2, the 
turn -off seems fast and very stable: yet again 0 liF 
appears to be not quite enough but 0.47µF, 0 68µF 
and several larger values that we tried all speed up 
the switching, with none of that embarrassing flicker- 
ing that we had before, so let's settle for 0.68µF as 
the final value for C2. A practical layout is shown in 
Fig. 7. 

The output levels and the output impedances of 
things like cassette recorders don't always match the 
associated amplifiers so next month's design is for a 
simple matching circuit. 

You can work wonders with your free time. 
There's immense satisfaction in making 

your own equipment. And you'll get excellent 
results with Heathkit. 

Every kit is absolutely complete down to 
the last nut and bolt. The quality is the best. 
And each kit has an easy to follow instruction 
manual that explains exactly what to do at 
each step. 

So you enjoy assembling your kit and you 
finish with first -class equipment every time. 

That's why Heathkit are so successful. 
And that's why the range is the biggest in the 
world. 

It's all in the new edition of the free Heathkit 
catalogue. Everything from the simplest to the 
most sophisticated. Alarms, digital clocks, 
testers, transceivers and lots more ... even the 
tools are there! 

See for yourself. Send the coupon now. 

NEW CATALOGUE 
NEW TEST INSTRUMENTS 
NEW DIGITAL BATHROOM SCALES 
NEW AMATEUR RADIO EQUIPMENT 
NEW AUDIO SYSTEMS AND MANY OTHER NEW ITEMS 
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Effie new Heathkit catalogue.Out now FRE I 
To: Heath (Gloucester) Ltd.,Dept. PW -117, Gloucester, 
GL2 6EE. Please send me my Heathkit catalogue. 
I enclose an llp stamp for postage. Ear 1 

Name 
Address 

Lstcode 

Showrooms at 233 Tottenham Court Road, London (Phone 01 -636 7349) 
and Bristol Road, Gloucester ( Phone Gloucester 29451). 
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USEFUL 

SPECIALS 
AN 8-PAGE 

SUPPLEMENT 
ON INTEGRATED 

CIRCUITS 
... describing a range of selected 
integrated circuits suitable for use 
in consumer applications. Domestic 

control systems, TV games, 
automobile units, and musical 
instruments, are some of the 

subjects mentioned in this 
important supplement. 

Plus these projects 
TUNE- PROGRAMMABLE 

SEQUENCER 
for use with a synthesiser. 32 pitches, 

note length and rhythm pattern variable. 

DIGITAL REACTION TIMER 
displays a subject's reaction time on an 

arbitary scale. 

ELECTRONICS 
November issue on sale Friday 7 October 45p 

Practical Wireless, November 1977 

Can YOUR 
Antenna do all this P 
You've read our ads with their recent testimonials and 
user histories -so this month we thought we'd remind 
readers of the selling points of the 

JOYSTICK VFA (World Patents) 
* Only 7' 6" long, comes in 3 easily assembled sections. 
* Tunes 5 -30 MHz, no gaps. 
* Matching Antenna Tuner. 
* No harmonic resonances -means that the highest 

efficiency transfer of power and waveform from TX 
to ether takes place. In turn this ensures that TVI 
and other spurious emissions are just not substantially 
present. 

* Low angle radiation as an effective ground plane -that 
husbanded power goes on to reach destination with the 
least number of loss- making skips. 

* Gives receiver additional front end selectivity and gain- reduces cross -mod and out of band blocking. 
* Your installation can be "tailored" to space available. 

Install VFA on mast or chimney or in roof space with a 
long or short feeder -or SIMPLY STAND IN THE 
SHACK. One delighted user proved his VFA by operat- 
ing FROM A BASEMENT! 

ALREADY IN USE BY AMATEUR TRANSMITTING AND SWL 
STATIONS WORLD -WIDE AND IN GOVERNMENT COM- 
MUNICATION. 

SYSTEM "A" £3600 
250 w. p.e.p. OR for the SWL. 

SYSTEM "J" £42.60 
500 w. p.e.p. (improved 'Q' on receive). 

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 headphones. Deliv. Securicor our risk. 
Assembled in seconds! BIG CASH SAVINGS! 

PACKAGE No. I 

PACKAGE No. 2 

As above with R.300RX 
SAVE £17.28 ! 

Is offered with the FRG7 RX. 
SAVE £12.21 ! 

PACKAGE No. 3 New -low priced package. 

The all solid state SMC73 RX with all the Partridge extras. 
SAVE £l7.28! 

RECEIVERS ONLY, inclusive delivery, etc. 
R.300 £l84'50 FRG7 £162.00 SMC73 £128.81 

£210.55 

£193.11 

L 154.86 

All prices are correct at time of going to press and include VAT 
at 12f %, and carriage. 

Just telephone 
your card number 
Phone 0843 62535 
(or 62839 after 
office hours) 

or write for details, send 9p stamp 

FRPTPIL1G5 
i7:705/7/!IS ,FH' 

TfTRON/f 03CED 031IfA 
Box 5, Partridge House, Prospect Road, Broadstairs, 
CT10 -ILD. (Callers by appointment). 
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BENTLEY ACOUSTIC 
CORPORATIONLTD. 

7a GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX 
All prices inclusive of V.A.T. at 121% Telephone 4743 

D63 '30 
DAC32 40 
DAF91 -35 

DC 096 .70 
DD4 20 
DF33 .75 
DF91 20 
DF92 45 
DF96 -60 
D1163 -50 
DH76 50 
DH77 50 
DH81 .80 
DK32 -60 
DK40 70 
DK91 .50 
DK92 1.00 
331.196 .70 
DL63 .70 
DL82 SO 
DL92 -45 
DL94 80 
DL96 80 
DM70 '80 
DM71 176 
DW4 115 
DYSI 2.00 
DY87/6 '45 
DY802 á0 
E80CC 250 
EBOCF 520 
E80F 240 
E83F 250 
E8800 120 
E92CC 70 
E180CC -89 
E180F 1-15 
E182CO3-00 
E1860C2.60 
E280F 5-00 
E1148 -60 

EA76 1-30 
EABC80 -40 
EAC91 .55 
EAF42 -70 
EAF801 .75 
EB34 40 
EB91 40 
EBU41 -75 
EBC81 -45 
EBC90 '50 
EBC91 '50 
EBF80 .40 
EBF83 -45 
EBF89 -40 
EBL21 2.00 
EC52 1.00 

EC53 1-00 
EC54 100 
E086 84 

EC90 -50 
EC92 55 
EC97 75 
ECC32 1.00 
ECC33 2'00 
ECC35 220 
ECC40 .90 
ECC81 48 
ECC82 .48 
ECC83 .48 
ECC84 35 
E0083 .50 
ECC86 125 
ECC88 .72 
EUC91 35 
ECC189 80 
ECC804 .79 
ECC807280 
ECF80 60 

EUF86 .gg 
ECH36 160 
ECH42 71 
ECH81 55 
ECH831.00 
ECH84 á0 
ECL80 45 
ECL82 50 
ECL83 '74 
E0L84 -.88 
BOLAS 70 
ECL86 64 
EF22 120 
EF4O '78 75 
.,....t.:-.., 

7 1.75 
EFSO -29 

EF86 
1-25 

EF86 '60 
EF89 -42 
EF91 '70 
EF92 -50 
EF93 .40 
EF94 -40 
EF95 -45 
EF97 -90 
EFTS '90 
EF183 42 
EF184 -42 
EF804 1.75 
EH90 -45 
EK90 40 
EL32 .80 

EL34 125 
EL37 200 
EL41 57 

EL83 70 
EL84 45 
ELS6 40 
EL90 .68 
EL95 .87 
EL360 180 
EL506 120 
EL509 2.50 
EM80 66 
EM81 80 
EM83 .80 
EM84 45 
EM85 140 
E2187 140 
EMM803 

2'50 
EY61 45 
EY81 46 
EY83 80 
EY88 7 

EY88/ 65 
EY91 .50 
EY500145 
EZ35 .45 
EZ40 52 
EZ41 52 
EZ8O '85 
EZ81 40 izo e5 
FC4 1.00 
0Y501 -96 
GZ3O 48 
G232 -60 
4233 2-00 
G234 2-00 
GZ37 2.00 
HABC80 .80 
HL13C 60 

HL23DD.66 
11141 120 
HL41DD 

1.00 
HL42DD 

1-00 
HN309 1.70 
HVR2 1-00 
HVR2A1.00 
HY90 55 
KT2 90 
KT8 3.00 
KT32 1-00 
KT41 1-00 
KT44 1-00 
KT63 .60 

KT66 200 
KT71 1.00 
KT81 2.00 

KTW61875 
1.60 

KTW62 
1.60 

KTW63 
140 

L63 85 
LN119 25 
LN152 45 
LN309 49 
L2319 .80 
M8162 100 
MHL4 1-00 
MHLD6 -99 

PEN453DD 
£00 

PENDD- 

PFL2001.70 
PL33 100 
PL36 '60 
PL81 49 
PL81A 53 
PL82 47 
PL83 45 
PL84 50 
PL504/600 

40 
PLgOS 130 
PL509 240 
PL519 2.80 
PT4D D00 
PY33/2 .60 
P380 .50 
PY81 50 
PY82 .40 
PY83 '50 
PY88 '80 
PY500A1'35 
PY800 '50 
PY801 50 
PZ30 .50 
QQV03/10 

2'00 
Q896/10 

1.00 
Q8150/15 

180 
QV04/73.00 
QV08/20 

4.70 
R10 6.50 
R19 -75 
UABC80 .45 
UAF42 70 
UBC41 50 
UBFBO -60 
UBF89 -39 
UBL21 2-00 
UC92 50 
UCC84 90 
UCC85 -45 
UCF80 -80 
UCH21 220 
UCH42 -71 
UCH81 -50 
TJCL82 55 
UCL83 -57 
UF41 .70 
UF42 -80 
UF80 40 
UF85 .50 

UF89 52 
UL41 70 
UL84 54 

UY41 50 
UY42 .50 
UY85 45 
1110 1.00 
1112/14 1.15 
U18 1.80 
U19 4.00 
1125 71 
U26 .80 
U33 1.75 
1535 1.75 
U37 2.00 
U81 .80 
11191 .50 
U251 120 
U301 1-00 
U403 20 
11404 .75 
U801 1.00 
U4020 .75 
VP4 (1) 200 
VP23 -65 
VP41 90 
VR105 20 
VR150 75 
VU111 1.00 
VU120 1-00 
VU133 1-00 
W107 75 
W729 140 
X41 100 
X66 1.60 
2759 586 
Transistors 
& Diodes 
1N4744 46 
2N404 -21 
2N966 -61 

2N2147 .99 
2N2297 46 
2N2369 46 
2E3063 38 
2N3121 2.90 
2N3703 43 
2E3709 43 
AA119 48 
AA120 18 
AA129 -18 

AAZ13 41 
AC107 48 
AC113 .30 

AC127 -20 
AC128 46 
AC132 43 
AC154 30 
AC156 23 
AC167 30 
AC165 40 
AC166 .30 
AC168 .44 
A0176 44 
AC177 -32 
ACl'18 43 
ACY19 43 
ACY20 .30 
ACY21 40 
ACY22 18 
ACY28 41 
AD140 50 
AD161 .53 
AD162 53 
AF114 40 
AF115 80 
AF117 23 
AF121 35 
AF124 36 
AF180 b6 
AF186 24 
BA115 .16 
BA116 41 
BA329 44 
BA130 42 
BA148 .20 
BA153 18 
BC107 -14 
BC108 14 
BC109 44 
BC113 .30 
BC116 .18 

BC118 .2g 
BCY10 .53 
BCY12 .58 
BCY33 43 
BCY34 .26 
BCY38 .26 
BF158 -21 
BF169 40 
BF163 -23 
BF173 .44 

BF180 25 
1lF1B1 47 
BF185 47 

BFY51 43 
BFY62 43 
BY100 21 
BY114 21 
BY126 48 
BY127 21 
BYZ10 30 
BYZ11 20 
BYZ12 .30 
BYZ13 20 
F8Y11A 28 
FSY41A 28 
0A9 1.4 
0A47 42 
0A70 18 
0/173 48 
0A79 .11 
0A81 41 
0A85 11 
0A90 14 
0A91 11 
0A95 41 
OC:36 1.00 
0C44 42 
0045 18 
0170 44 
0071 13 
OC72 18 
0074 48 
0075 18 
0076 48 
0077 42 
0078 -18 
OC78D 18 
0181 18 
0081D 18 
OC82 -1g OC82D 13 
0083 -28 
0084 -28 
00123 26 
00139 -50 
0C169 -50 
OC171 40 
OC172 -41 
00200 -55 
OC204 50 
0C206 1-05 

0A2 85 
OB2 40 
003 50 
0Z4 .55 
IA3 60 
1A6GT 66 
1A7GT .80 
1B3GT 66 
1C2 1.00 
IDS -75 
10gGT 1.00 
1H6GT 80 
1L4 25 
ILD5 70 
1LN5 '70 
1Ñ54T -75 
1R5 60 
184 -40 
185 .35 
1T4 30 
1114 70 
lUb .Bb 
2E21 65 
2GK6 .76 
2E2 70 
3A4 56 
3B7 55 
8D6 .40 
8Q4 80 
9Q6GT -70 
304 -45 
3V4 -80 
4UB8 -75 
4GK5 -75 
6C48 76 
6R4GY 1-00 
5T4 2.00 
6U44 1-00 
6V4G 60 
6Y34T -65 
623 1'00 
624G 48 
624GT -55 
6/30L2 -79 
6A80 1-40 
6A07 56 
6AG6 -85 
6AG7 -80 
6AH6 -70 
6AJ5 -70 
6AJ8 -55 
OAKS -45 
6AK8 40 
6AL5 20 
6AM6 70 
8AM8A -70 

SANS 70 
6AQ6 -88 
6AQ8 50 
OARS 20 
6A87G 1.00 
6AT6 60 
6AU6 40 
6AV6 .50 
6AW8A .84 
6AX4 .75 
6BSG 45 
6BA6 .40 
BBCB .90 
BBEB 40 
6BG6G 1.00 
6BH6 .70 
BBJB 86 
gBK7A .86 
6BNB 1.00 
6BQ5 .35 
6BQ7A 20 
6BR7 1b0 
6BR8 125 
6BW6 170 
6BW7 .86 
6BX6 49 
6BY7 -38 
6BZ6 .80 
6C4 50 
6C6 46 
609 2-00 
6C10 71 
eCBBA -50 
6C12 -55 
6CD60 4-00 
OCGBA 20 
601.6 -75 
6CL8A -95 
6CM7 1.00 
6086 -45 
6CU5 90 
6D3 .76 
6DE7 90 
6DT6A .85 
SEWS 85 
6E6 100 
6F1 -80 
6F6G 60 
6F12 -70 
6F14 20 
6E16 86 
6F16 -75 
6E18 .80 
6F23 -65 
6E34 40 
6F26 1.00 

6F26 38 
6F28 74 
6F32 .70 
6G6G 60 
6GH8A 40 
6GK5 75 
6GU7 .90 
6116GT 40 
676GT 65 
6J6 25 
6J70 50 
6J7M 25 
BJUBA 90 
6%70 85 
6K8G 50 
6K8GT 66 
6L1 2á0 
6LB0C .85 
6L7 150 
6L12 '50 
61.18 20 
61/19 2.00 
6LD12 40 
6LD20 20 
6N7GT 70 
6PL12 .40 
6P15 Bb 
5Q7G .20 
6Q7GT -50 
6Q7(M) .85 
6117G -70 
g8A7 -55 
88C76T 76 
6847 '65 
6811 7 b5 
68J7 -60 
68K7 1.00 
68K7GT 58 
63317 '00 
6U4GT -80 
6U7G 45 
6U8 40 
6V6G 50 
6V6GT 100 
6X4 85 
6X6GT 45 
6Y6G 95 
6Y7G 125 
7A7 1-00 
7116 -80 
7B7 -80 
7D6 2-00 
7E8 2.00 
7117 410 
7R7 2.00 
7V7 200 

7Y4 -80 
7Z4 .80 
8D2 50 
8D8 50 
9BW6 90 
9D7 70 
9116 45 
1002 .90 
10014 50 
10D1 45 
10DE7 80 
10F1 S7 
lOF9 66 
1OF18 i6 
10L14 .45 
1OLD11 75 
1OLD12 -45 
10PL12 55 
10P13 80 
10P14 2.50 
12A6 66 12.6 -80 
12AD6 80 
12AE6 -80 
12AT6 45 
12AT7 48 
12AU6 60 
12AU7 48 
12AV6 -60 
12AX7 .48 
12BA6 -50 
12BE6 .55 
12BH7 56 
12BY7 '85 
12E1 3-50 
12J6GT 40 
12J70T -70 
12115 140 
12K7GT 60 
12K8 .75 
12Q7GT 60 
128A7 .75 
128C7 50 
128G7 -55 

.128H7 60 
12837 -60 
128K7 80 
12SN7GT 

'75 
128Q7 80 
128Q70T 

-80 
128117 -75 
13D8 220 
14H7 75 
1487 1-00 

18 1.25 
19AQ6 .86 
1911G6G 

100 
1906 8.60 
19H1 4.00 
19Y3 40 
20D1 70 
20D4 250 
20F2 25 
20L1 140 
20P1 180 
2023 1.00 
20P4 84 
2025 1.60 
25A6G .70 
25L8G 70 
2515 80 
25Y5G 60 
26244 50 
2225 .75 
25Z6G 80 
28D7 2.00 
80A5 75 
30C1 80 
30016 77 
30017 .77 
30C18 225 
30E5 .70 
30L1 39 
30L35 7b 
gOL17 70 
30P4MR 98 
30P12 -74 
30219/ 

3024 -90 
30P16 

*37 30P18 -50 
30PL1 100 

30PL13100 
30pL14149 
30PL15100 
36A3 -75 
36C5 .80 
35D5 -90 
35L6GT 80 
36W4 .55 
35Z3 -80 
35Z4GT -70 
36Z5GT -80 
43 145 
50B5 -96 
6005 -70 

.SOCDBG 
4.00 

50EH5 .85 
50L6GT100 
66KU .52 
72 .70 
77 .45 
85A2 75 
SSAS 75 
108C1 -40 
150B2 100 
15002 45 
2158G 80 
956 .50 
807 140 
1625 260 
1821 100 
6702 1.20 
5763 165 
6067 100 
6060 120 
8067 1.00 
6146 4.70 
6463 2.00 
7025 200 
7193 '80 
7475 L20 
9002 -55 
9006 -45 
A3042 800 
ACPEN 140 
AC2PEN 

1.00 
AC2PENJ 

DD 100 
ACOPEN 

120 
AC/P4 1-50 
ACTH11.00 
AL60 160 
ARP3 '80 

AZP 

ATP4 
0 

AZ31 80 
A241 '50 
B36 75 
B719 50 
B729 79 
BL63 2'00 
UL33 1-75 
CV6 80 
CV63 1.00 
CV988 25 
CY1C 100 
CY31 -70 
Dl '50 

MKT4 120 
MU14 115 
MX40 1.00 
N150 57 
N308 .98 
P61 80 
PAB080 .45 
PC86 82 
pC88 82 
PC92 Sg 
p095 100 
p097 .75 
PC900 -40 
PCC84 49 
pCCBb 47 pgg .gl 
P0089 49 
PCC189 -52 
PCFBO -80 
PCF82 45 
pCF84 -70 
PCFS6 67 
PCF200145 
PCF2011.00 
PCF801 -49 
PCF802 -75 
PCF8052'25 
PCF806 -58 
PCH200 

140 
PCL82 54 
PCL83 -49 
PCL84 .48 
PCL86 85 
PCL805 -60 
PENIS 1.00 
FEN45 1-00 
pEN45DD 

1.00 
PEN46 1-00 

HATCHED TRANSISTOR SETS:- 
LP16 (AC113. AC164. AC167. AA120) 619 
per pack. 1/OC81D & 2/0081, SOp 
1/OC44 & 2/0045, 803. 1/0082D. & 
2/0082 .58/ flet of 3/0083 .701. 

Special offer of EF50 valves, soiled, but new and tested, 21 each. 

All geode are unused, tested, and guaranteed. Despatch chargee:-50p on ah orders below £25 in value. Ordere 
over £25 post free. Orders despatched same day as received. Any parcel insured against damage in transit for Op per 
parcel extra. Terme of business available on request. Many others in stock too numerous to net. Please enclose 
S.A.E. for reply to any queries. All prices subject to change without notice. 

FANE SPECIALIST RANGE SPEAKERS 

DISCO 
'80 

Each designed to produce the individual sound 
requirement for its purpose. Robust Cast Alu- 
minium Chassis. Models80, 85 & 

Rec. Price 

12" DISCO /80 Tweeter a<T, 027.95 
12" DISCO /100 £29.95 
12" GUITAR /80L FGuiüard £25.75 
12" GUITAR/80B Sass Guiar £26.95 In 

PA /80 Dual Cone. For £25 95 several purpose P.A. 
15" BASS /85 85w ar, £39.95 
use 

BASS /100 Guitar 042.00 

POP' RANGE SPEAKERS 
I2" POP 33T 33w £14.95 
12" POP 50/2 50w £16.99 
I2" POP 75 70w £22.95 
15" POP 70 75w L29.95 
18" POP 100 100w £46.95 

HIGH FREQUENCY 
HORNS 
.144 Range: 
2.5KHz -15KHz 
Power: 50w with 

HPX2R 
30w with HPXIR 

Imp: 8 ohms g7.95 
Size approx 
31 "xx 31." x 3" 

J73 Range: 
2.5kHz -20kHz 
Power: 50w 
with HPX I R 
Imp: 8 ohms 
Size approx: 
71" x 3"x61' 
M. ill-75 

J104 Range: 
2KHz -15KHz 
Power: SOwatt 
with HPXIR 
70 watt with 
HPX2R 
Imp: 8 ohms 
Size approx 

- £16.95 10# "x34 "x7 }" 
920/) Range: I KHz -18KHz Power: 

100w with HPXI. Imp: 8 ohms 
Size approx 

5' 
Rec. 

14" x 9" x 1 Price £59.95 
HIGH POWER "CROSS- OVERS" 
HPXIR (3.5KHz),99 

FANE SPEAKERS ARE HPX2R (SKHz) 

SUPPLIED TO MOST Impedance or total impedance of Bass 
Drivers not to exceed 8 O. Otherwise 

LEADING U.K. use series Horns or attenuation pro. 
MANUFACTURERS OF vided with HPXIR and HPX2R. 

GROUP AND DISCO 2 years guarantee on 

EQUIPMENT above speaker models 
Rec. Prices INCLUDE VAT. 

Distributors (Wholesale & Retail) Rec. prices shown correct at 15.9.77. 
LINEAR PRODUCTS LTD, ELECTRON WORKS, ARMLEY, LEEDS 

Manufacturers & Export enquiries to: 
FANE ACOUSTICS LTD, 286 BRADFORD ROAD, BATLEY, YORKS 

528 

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 £4.35, 141b £6.95, 
28113 £11.95, 561b £1995, 1121b £245, 
UHF TRANSISTOR TV TUNERS 
Four Pushbutton £2.50. Rotary Type with slow motion drive £2.50. 

BARGAIN PACKS 
300 Mixed Resistors & $ watt 
100 Mixed Diodes, IN4148 etc 
100 Mixed Diodes including Zoner 
and Power Types £3.95 
100 New and Marked Signal 
Transistors inc. BC148, BF194,etc £3.95 
200 New and Marked Transistors 
Inc. AC128, 2N3055, BFY50, BD131 £6.95 
200 Unmarked Mixed Transistors 
inc. H.F. and Power types £4.50 
Send 60p for samples 
111) Ferric Chloride 

Add 35p P & P on 

£1 51b Ferric Chloride £4 
£1 12 Gen. Purp. PNP £1 

1 Dalo Pen, etch resist 90p 
40 OA91/95 type Glass Diodes £1 
4 Aluminium Boxes 128 x 44 x 
38mm. Ideal for Signai injectors etc £1 
BR101 Full Spec. 5 for £1 
DY51 E.H.T. Rec. £1 
Aluminium Coax Plugs 10 for £1 
20mm Fuses 500mA to 3.15 Amp 
in stock (Can be mixed) 15 for £1 

£1 
all items. Over £10 P & P FREE 

DELUXE FIBRE GLASS BOARD P.C. KITS 
Refill Pack for P.C. Kit 150 sq. in. F/9 Board £1.50 

INC. 150 sq in Copper Clad F/G Board, llb 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 

IT'S EASY WHEN YOU KNOW ! 
To avoid missing your copy of PRACTICAL WIRELESS -simply complete 

this order form and hand it to your newsagent. 

To: 

Address 

ORDER FORM 

(name of newsagent) 

Please reserve /deliver every month one copy of PRACTICAL WIRELESS until 
further notice. 

My Name 

Address 

Practical Wireless, November 1977 
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15 
HY5 
Preamplifier 

HY30 
15 Watts 
into 8o 

HY50 
25 Watts 
into 8sß 

HYI20 
60 Watts 
into 8t2 

HY200 
120 Watts 
into 8Q 

HY400 
240 Watts 
into 4c/ 

POWER 
SUPPLIES 

240 Watts! 
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 is supplied with each pre -amplifier. 
FEATURES: Complete pre -amplifier 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 4-7k52 at 1kHz. 
OUTPUTS. Tape 100mV; Main output 500mV R.M.S. 
ACTIVE TONE CONTROLS. Treble A 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 852: 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 -Fi systems -Low power disco -Guitar amplifier 
SPECIFICATIONS: INPUT SENSITIVITY 500mV 
OUTPUT POWER 25W RMS into 80 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 baby 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 -High quality disco -Public address -Monitor amplifier -Guitar and 
organ 
SPECIFICATIONS 
INPUT SENSITIVITY 500mV. 
OUTPUT POWER 60W RMS into 852 LOAD IMPEDANCE 4 -160 DISTORTION 0.04% at 60W 
at 1kHz 
SIGNAL /NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz- 3dB SUPPLY VOLTAGE f35V 
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 812 LOAD IMPEDANCE 4 -160 DISTORTION 0-05% at 100W 
at 1kHz. 
SIGNAL /NOISE RATIO 96dB FREQUENCY RESPONSE 10H.- 45kHz -3dB SUPPLY VOLTAGE 
±45V 
SIZE 114 50 85mm 
Price £2332 + £1.67 VAT P &P free. 
The HY400 is !- L.P.'s "Big Daddy" of the range producing 240W into 40! 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 cocrrcrrerrnruc 
OUTPUT POWER 240W RMS into 40 LOAD IMPEDANCE 4 -160 DISTORTION 0-1% at 240W 
at 1 kHz 
SIGNAL NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz- 45kHz -3dB SUPPLY VOLTAGE 
± 45V 
INPUT SENSITIVITY 500mV SIZE 114 100 85mm 
Price £32.17 + £2.57 VAT P &P free. 

P51.136 suitable for two HY30's £5.22 plus 65p VAT. P/P free. 
PSU50 suitable tor two HY50's £6 82 plus 85p VAT. P/P free. 
PSU70 suitable for two HY120's £1375 plus £1.10 VAT. P/P free, 
PSU90 suitable for one HY200 £1265 plus £1.01 VAT. P/P free. 
PSU180 £2310 + £1.85 VAT. 
Bi £0.48 + £0.06 VAT. 

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS 

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

I.L.P. ELECTRONICS LTD., 
CROSSLAND HOUSE, NACKINGTON, 

CANTERBURY, KENT, CT4 7AD. 

Please Supply 
Total Purchase Price 
I Enclose Cheque Postal Orders í7 Money Order [] 
Please debit my Access account Barclaycard account [7 
Account number 
Name and Address 

Signature 

Practical Wireless, November 1977 529 
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TRANSFORMERS 
ALL EX- STOCK -SAME DAY DESPATCH. VAT 8% 
12 AND 24 VOLT OR 12 -0 -12V 30 VOLT RANGE 

PRIMARY 220 -240 VOLTS Prim 220/240V Sec 0- 12- 15- 20- 24 -30V 
Amps Voltages available 3, 4, 5, 6, 8, 9, 10, 12, 

Ref 12V 24V £ P & P 
111 0.5 0.2 2.20 0.45 
213 1.0 0-5 2-64 0.78 

71 2 1 3.41 0.78 
18 4 2 4.03 0.96 
70 6 3 5.35 0.96 

108 8 4 6.98 1.14 
72 10 5 7.67 1-14 

116 12 6 8.99 1.32 
17 16 8 10-39 1.32 

115 20 10 13-18 2.08 
187 30 15 17-05 2-08 
226 60 30 26-82 OA 

15, 18, 20, 24, 30V 15- 0 -15V, 12 -0 -12 
Ref Amps £ P & P 
112 0.5 2.64 0.76 

79 1.0 3.57 0.96 
3 2.0 5.27 

20 3.0 6'20 
21 4.0 7.44 
51 5.0 8-37 

117 6.0 9.92 
88 8-0 11.73 
89 10.0 13-33 

0-96 
114 
1.14 
1.32 I 

1-45 
164 
1-84 

60 VOLT RANGE 
Prim 220/240V Sec 0- 24- 30- 40- 48 -60V. 

50 VOLT RANGE Volts available 6,8,10,12,16,18,20,24,30, 
Prim 220/240V Sec 0- 19- 25- 33- 40 -50V 36,40,48,60V or 24 -0 -24V or 30- 0 -30V. 
Voltages available 6, 7, 8, 10, 14, 15, 17, Ref Amps £ P & P 

s4 21 
Ref 
102 
103 
104 
105 
106 
107 
118 
119 

25 31 33 40 
Amps 
0.5 
10 
2 0 
3.0 
4.0 
6.0 
8.0 

10.0 

50V or 25 -0 -25V 
£ P & P 

3.41 0.78 
4.57 0.96 
6.98 1 14 
8.45 1.32 

10.70 1 50 
14.62 1.64 
17-05 2.08 
21 70 OA 

MAINS ISOLATING (SCREENED) 
PRIM 120/240 SEC 120/240 CT 

Ref 
07 

149 
150 
151 

VA (Watts) 
20 
60 

100 
200 

E 
4.40 
6-20 
7.13 

1116 

P & P 
0-79 
0-96 
1.14 
1.50 

152 
153 

250 
350 

12-79 
1628 

1 84 
2 15 

154 500 19-15 2 15 
155 750 29-06 OA 
156 1000 37-20 OA 
157 1500 45-60 OA 
158 2000 5480 OA 
159 3000 79-05 OA 

124 0 5 388 0.96 
1.0 5.58 0.96 

7 60 1.14 
10 -54 1.32 
12-23 1.84 
1395 1.64 
1566 1 84 
20-15 OA 
24-03 OA 
27-13 OA 

126 
127 
125 
123 
40 

120 
-121 

122 
189 

2-0 
30 
4-0 
50 
6.0 
8.0 

10.0 
12 0 

¡ 
SCREENED MINIATURES 

Re( mA Volts 
238 200 3 -0 -3 

£ P &P TEST 
1-99 0.55 AVO8MK5 

212 1A, 1A 0 -6, 0 -6 2.85 0.78 AVO 71 
13 100 9 -0 -9 2-14 0-38 AVO 73 

235 330, 330 0 -9, 0 -9 1.99 0.38 AVO MI NOI 
207 500,500 0 -8.9 -, 0 -8 -9 2.59 071 AVO TT169 208 1A, 1A 0 -8 -9, 0 -8 -9 3.53 0.78 
236 200, 200 0 -15, 0 -15 I-99 0.38 Transistor T 
214 300, 300 0 -20, 0 -20 2.56 0-78 U4315 Inc. c 
221 700 (DC) 20- 12- 0 -12 -20 3.41 0.78 
206 1A, lA 0- 15- 20.0 -15 -20 4.63 0.96 04315 BUE 
203 500,500 0- 15- 27- 0 -15 -27 3.99 0.96 20K 42 /VDC 
204 1A, 1A 0- 15- 27- 0 -15 -27 5 39 0.96 1000V AC /D 
239 50 12 -0 -12 1.99 0.38 500K res. i S112500 12- 15- 20 -24 -30 2.64 0.78 

case + lead 

VAT 8 %P4 
AVO cases PLUS 

HIGH QUALITY MODULES 
10 Watts RMS AMPLIFIER 
25 Watts RMS AMPLIFIER 
35 Watts RMS AMPLIFIER 
125W RMS AMPLIFIER 
PRE -AMP for 5 -10W 
PRE -AMP for 25W 
POWER SUPPLIES 5 -10W 
POWER SUPPLIES 25W 
TRANSFORMER 5 -10W 
TRANSFORMER 25W 

P & P Modules 35p Trans 9òp, 
VAT 129% *VAT 8% 

£366 
£4.57 
£6.95 

*£1595 
£670 

£1388 
£1.30 
£375 
£3.09 
£479 

METERS BRIDGE RECTIFIERS 
£6895 P & P 

200V 2A £0.45 0.29 £2800 400V 2A £0.55 0.29 
£3780 I 200V 4A £0.65 0.29 

2M5 £21 -94 400V 4A £0.80 0.29 
in circuit 400V 6A £1.05 0.29 
ester £2900 500V 10A* £2.35 0.29 

VAT 12)% *VAT 8 , 
ose £1495 - - -- AUDIO KIT 25W +25W 
GET METER Complete with instructions 

2K /VAC £n27.55 

2.5A AC /DC Teak Cab. + ounting hardware 
£920 P &P £173. VAT 120%. robust steel - -- 

etc. RECORD DECK 
BSR P128R Single Player with 

P £1.15 Cartridge £1690 P &P £1.50 
and accessories VAT 12 =, %. 

MUSIC CENTRE KIT 
FM Stereo Tuner + MW/LW. Output 

2 x 8.5W rns. £2412 inc. 

BLOB BOARD (Pack of 3) 
AUTO TRANSFORMERS 2.5" x 5.1" -1" or 2.5" z 5.1" -15" 

Ref VA(Watts)Volts £ P &P 3.75" x 5" 1 "or3.75" x 5" .15" 
113 20 0 -115- 210 -240 2.48 0.71 10" x 6" 1" or 10" x 6" .15" 

64 75 0 -115 -210 -240 3.95 0.96 IC Range 
4 150 0 -115 -200- 220 -240 5.35 0.96 

4'8 
66 300 0 -115- 200 -220 -240 7-75 1,14 
67 500 0- 115 -200 -220 -240 1099 164 ELECTRONIC CONSTRUCTION KIT 
84 1000 0 200 220 -240 1876 2.08 

£0.75 
£1.14 
£378 

3-2" £0-96. 4.75" ' 7.5" £2.13 
P&P35p VAT8% 

-115- - 10 projects (including electronic organ). No 
93 1500 0- 115 -200 220 -240 23-36 OA - soldering needed £7.29. VAT 8% P & 70p 

2000 0 200 220 -240 34-82 OA 95 -115- - 

73 3000 0- 115- 200 -220 -240 4800 OA COMPONENT PACKS 
200 Mixed value resistors (count by weight) 

CASED AUTO TRANSFORMERS 150 Mixed value capacitors (count by weight) 
240V cable in & 115V USA 2 pin outlet 30 Mixed value precision resistors -W 2% 
VA £ P & P Ref 15 Assorted pots 

- - ----- ------ - - - - -- - - 20 4.96 0.96 113W 10 Reed switches 
HIGH VOLTAGE MAINS 150 8.48 1,14 4W 15 Wire wound resistors -mixed wattage 

ISOLATING 200 9-92 1 -45 65W 1 Pack wire 50 metres assorted colours 
Prim 200/220V or 400.í440V 250 10-49 1.45 69W 25 pre -sets assorted types and values 
Sec 100/120V or 200/240V 350 1253 1 64 53W Please state pack required. 60e per pack 

Va Ref £ P &P 500 . 15-73 1.64 67W VAT 129% P & P 40p 
60 

350 
243 
247 

5.89 
14-11 

1.32 
1-84 

1000 250 3565 OA 
2000 252 5425 OA 

¡ 750 18-55 1.76 83W 
1000 2268 OA 84W 1 prices correct 23 -6 -77. Please add 1500 26-02 OA 93W 

1 2000 37-65 OA 85W ¡, VAT after P & P. 
; 

Our wide range of transformers are too numerous to list, please call (open 9am -5pm Mon -Fri) or send your requirements. 
Electrosil & semiconductor stockists. Panel, Multi Meters, Audio accessories, send 15p stamps for lists. 

Stabili 
multi 

3300 fits 
300mA 
RBE 3, 

DC p 
VAT 12 

DE 
BI 

a Dec 7 

T Deco 
U Dec' 
U Dec' 
VAT 8; 

ANTE) 
15W 

POWER UNITS 
ll 

sed 3-6-7 5- 9V1400mA 
plug outlet £5.95 
into 13A socket 6 -7 5 -9V 

multiplug outlet £3.30 
4.5, 6, 7.5, 9, 12V 500mA 
lug outlet £5.32 

P &P55p 

CS SOLDERLESS 
LEAD -BOARDING 
0 contacts £1.90 
08 contacts £3.65 
'A" for LC.s etc £399 i 

'B" for I.C.s etc £6.99, 
OP &P40p 

TRANSFORMERS 
SPECIAL OFFER 

BEI Prim 0 -120, 
0 -120V (120 or 
240V) Sec 24V 10A 
£550 P &P£1.66 
BE2 Prim 0- 90 -110- 
200- 220 -240V Sec 
0 -110V 0 -20 -24V, 
2.5A £2.25 P & P 
95p. VAT 8% 
BE3 100V line to 
40 7110W £2.05 
P & P 6úp 
BE4 Prim 120 or 
240V 9 -0 -9 lA 
£1.88 P P 0.38 

SOLDERING IRONS 
£3.75 18W £3.75 CARTRIDGES 

1 25W £3.40 Stand £1.40 i AT55 £4.43 
VAT 8% P & P 43p SONOTONE 

V105 £4.95 

TI MINI -MULTIMETER ' 9TAHC £263 
ACOS or -1noOV AC -1000V DC -100mA 

Res- 150kS2100052/V Bargain £5-30 GP. -1 £2 -18 

VAT 8%P &P62p 
BS 

GP96-1 £240 

í 

SX6M £2.25 
STEREO FM TUNER 

, PHASE-LOCK LOOP 
SC72M £292 

SHURE 
i; 

4 Pre -selected stations, Varicap I M75 -65 £1092 
tuning, switched AFC, LED 1,055E £1242 
Beacon. VAT 12:. % P & P 251, 
£20 45 VAT 12'. 4f P &P 40n 

Barrie Electronics Ltd. 
3, THE MINORIES, LONDON EC3N 1BJ 

TELEPHONE: 01-488 3316/7/8 
NEAREST TUBE STATIONS: ALDGATE á LIVERPOOL ST 

NO 
BATTEicIEa 

NO WIRES I 

I 

MINN 
ONLY 

£29 °99 
PEE PAIR 

+ VAT 58.76 

The modern way 2-way communications. Supplied 
with 3-core wire. Just plug into power socket. Ready for 
use. Crystal clear communications from room to room. 
Range 9 -mile on the same mains phase. On /off switch. 
Volume control. Useful as inter -office intercom. between 
office and warehouse in surgery and in homes. P. & P. 97p. 

4-STATION INTERCO. 

£18.95 
+ V.A.T. £1.52 

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 Master to Subs and Subs to Master. Ideally 
suitable for Business, Surgery, Schools, Hospitals and Office. 
Operates on one 9V battery. On /off switch. Volume control. 
Complete with 3 connecting wires each 66ít. A Battery 
15,1 other neeessorie.s. P. R P. 97p. 

NEW I AMERICAN TYPE CRADLE 

TELEPHONE AMPLIFIER 

ONLY 

£14.95 
+ VAT £1.20 

Latest tran.+r;torised 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 
fox "conference" calls: leaves the user's hands free to make 
notes, consult fries. No long waiting, saves time with long - 
distance calls. On /off switch, volume, conversation recording 
model at 618.95 + VAT £1.36. P. & P. 87p. 

10 -day price refund guarantee on all items. 
WEST LONDON DIRECT SUPPLIES (PW1(1) 

189 KENSINGTON HIGH STREET, LONDON, W8 
01 -987 5548 
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Poll! 

i1 Newest, neatest 
system ever 
devised for storing small 
parts and components: 
resistors, capacitors, diodes, transistors, etc. 
Rigid plastic units interlock together in vertical 
and horizontal combinations. Transparent plastic 
drawers have label slots. ID and 2D have space 
dividers. Build up any size cabinet for wall, 
bench or table top. 

AS SUPPLIED TO POST OFFICE, 
INDUSTRY & GOVERNMENT DEPTS. 

SINGLE UNITS (ID) (Sins X 2kins x 2 }ins) 
£2.90 DOZEN. 
DOUBLE UNITS (2D) (Sins X 4fins X 2Iins). 
£4.90 DOZEN. 
TREBLE (3D) í4.90 for 8. 

DOUBLE TREBLE 2 drawers, in one outer 
case (602), £7.25 for 8. 

EXTRA LARGE SIZE (6D1) E625 for 8. 

PLUS QUANTITY DISCOUNTS! 
Orders over f20, less 5% 
Orders over £60, less 7; %. 
PACKING /POSTAGE /CARRIAGE: Add 75p to all 
orders under £10. Orders £10 and over, please 
add 10% carriage. 

QUOTATIONS FOR LARGER QUANTITIES 

Please add 8% V.A.T. to total remittance 
All prices correct at time of going to press 

FLAIRLINE SUPPLIES (Dept. PWII) 
124 Cricklewood Broadway, London NW2 

Tel. 01 -450 4844 

H.A.C. SHORT -WAVE 
KITS 

WORLD -WIDE RECEPTION 

Famous for over 35 years for Short -Wave 
Equipment of- quality. "H.A.C." were the 
Original suppliers of Short -Wave Receiver Kits 
for the amateur constructor. Special offer AR8 
valves -70p each. 

1977 "DX" RECEIVER 
Complete kit -Price £7.20 (incl. P. & D. and 
V.A.T.). 
Customer who sent us five QSL cards, one 
from each continent writes: "Other countries of 
interest which I have heard are Korea, Japan, 
Sri Lanka, Liberia and many others. I was very 
surprised at the simplicity of the set, compared 
to its efficiency." 
This kit is ready to assemble and contains all 
genuine short -wave components, drilled 
chassis, valve, accessories and full instructions. 
Full range of other S.W. kits, including the 
famous model "K plus" (illustrated above). 
All orders despatched within 7 days. Send now 
for free descriptive catalogue of kits and 
components. 

SORRY, NO CATALOGUES WITHOUT S.A.E. 

"H.A.C." SHORT -WAVE PRODUCTS 
P.O. Box No. 16, IO Windmill Lane 
Lewes Road, East Grinstead, West 

Sussex RH19 3SZ 
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I 

vo--...n.,...a.ui5 4. volts AC, chassis 
screw fixing, ex ut 
60p each, lO for 15 p, 

BLACK LIGHT 
As used in disco's and stage effects 
white light appear until rays impinge 
and cuffs etc -we offer mains B.L. 
plugs into any lamp holder requir 
control gear price £7.00 + 95p post 
glamorising rock specimens. looking 

a z o wan suce wirr, starter, enox 
all for £4.50 post and VAT paid, 

SHORTWAVE CRYS'. 
Although this uses no battery it 
gives really amazing results. You 
will receive an amazing assortment 
of stations over the 19, 25, 29, 31 
metre bands. Kit contains chassis 
front panel and all the parts £1.90 

IN -crystal earphone 55o including 

PP3 /PP9 REPLACEMENT 
MAINS UNIT 
Japanese made in plastic container 
with leads size 2" x 14" x 11 ", this 
is ideal to power a calculator o 
radio, it has a full wave rectified 
and smoothed output of 9 volt 
suitable for a loading of up to SOOmA 
£2.53. 

TRA 

SWITCH TRIGGER MATS 
Wiring dig supplied for complet 
house protection -'Keep Those 
Robbers Away'. 
13 X 10 £1.85, 24 x 18 £233 

Nemmommommum 
NSISTOR POWER IT'S FREE PACK 

Electronically changes 
speed from approxi- 

mately.10 revs to 
maximum. Full power at 

all speeds by finger -tip control. 
Kit includes all parts, case, 

everything and full instructions. 
£3.45 including post & VAT. 
Made up model £1.00 extra. 

SOUND TO LIGHT UNIT 
Add colour or white light to your 
amplifier. Will operate 1, 2 or 3 
lamps (maximum 450W). Unit in 

vn nu r w w ia, zi-ra plu: 
95p VAT & Postage. 

RADIO STET! 
Easiest way to fa 
signal from aerial t 
signal stops you' 
fault. Use it on Radi 
anything. Complete I 

special tran 
parts includ 
twin steth, 
structions £ 
OU.6UG ui,i, 

MiNNIMMOIM 
MULTISPEED MOTORS 

HOSCOPE 
at find, traces, 
t speaker, when 
ve found the 
3, TV, amplifier, 
it comprises two 
tistors and all 
ng probe tube, 
-set and in- 
I95. VAT and 

Six speeds are available 500, 850 and 
1,100 r.p.M. and 7,000, 9,000 and 11,000 
r.p.m. Shaft is f" diameter and approxi- 
mately 1" long. 230/240v. Its speed may 
be further controlled with the use of 
our Thyristor controller. Very powerful 
and useful motor size approx. 2" dia. x 
5" long. Price £2.00 including Post & 
VAT. 

MAINS RELAYS 
With triple 10 amp 

VAT and postage. 

8 POWERFUL 
BATTERY MOTORS 
For models, Meccano's, drills, remote 
control planes, boats, etc., etc. £2.00. 

ROTARY PUMP 
Self printing, portable, fits drill or 
electric motor, pumps up to 200 
gallons per hour depending upon 
revs. Virtually uncorrodable, 
use to suck water, oil, petrol, 
fertiliser, chemicals, anything 
liquid. Hose connectors each end. 
£2.00 Post Paid, 

changeover con - 
wound for 230 
mounting, one 

used equipment 
it and VAT paid. 

tc,- virtually no 
on white collars 
Imps, 175 watts 
.s no choke or 
and VAT or for 
for watermarks 
tamp holds, etc. 

rAL SET 

MULLARD I 
A mains operated 4 + 
stereo system. Rated o 
of the finest perform[ 
in the stereo field tl 
would make a wonder 
for almost any one in e 
assemble modular for 
complete with a p 
Plessey speakers this 
due to a special bulk In 
buy this month we off 
£14.00 including VAT 

AMPLIFIER 

Designed to operate tran- 
sistor sets, and amplifiers 
full wave and half wave 
working-output adjust- 
able from 45v to 15v up 
to 300mA -Kit with full 
constructional data £2.06 

INILEX 
4 ta 
re 
rs 
its 
V1 gift 
tsy -to- 
n and 
dr of 
, hould sell at about £30 -but 
y and as an incentive for you to 
;r the system complete at only 
and postage. 

'ANEL 

6 photo sockets and c 
mounted on insulating 
2" X 8f" approx. -sill 

THIS Mt 
BREAKDC 

four unused made fc 
most useful compor 
unlike those from r 
wire ends of easily u 
for instance have le 
have approx. f" lea 
ponents is as follow 
assorted diodes, 60 
denser,, 4 gold plat 
serve as multipin plu 
experimental or qui 
we can supply the 
made to receive the 
four units parcel is 
(considerably less th 
diodes alone). Don't 

.p. changeover slide switch all 
board. Glossy black finish size 
r price 35p, or £1 for six. 

INTH'S SNI 
WN PARCEL- 
r computer units containing 
ents, and these components 
Lost computer panels, have 
sable length. The transistors 
ids over 1" long, the diodes 
is. List of the major cons- 
: 17 assorted transistors, 38 
assorted resistors and con - 
;d plugs in units which can 
is or as hook up boards for 
Wkly changed circuits (note 
socket boards which were 
se units). The price of this 
El including VAT and post 
in value of the transistor or 
miss this splendid offer. 

MAINS TRA 
BARGAINS 
20v 4 amp 
18v 1 amp 
6.3v 2 amp 
25v 11 amp 
24v 2 amp 
50v 2 amp 
9v 1 amp 
8.5v- 0-8.5v 1 amp. £1 
10v, 20v, 30v, 40v 
250 watt loading 
20 watt Auto 115v 
100 watt Auto 115v 

NSFORMER 

£1.25 
£1.55 
£1.39 
£1.75 
£2.00 
14.50 
£1.25 

£5.50 
£1.25 
£1.75 

REVOLUTIOI 
Famous Muirhead gel 
erator: requires only 
voltmeter connected to i 
terminals. Voltage 
exactly 3v at 1000 ± rpr 
Higher or lower spec, 
give proportional volt 
therefore the motor for 
purpose revolution cow 

4ú 

D 
S 
M 
acc km, kn 

r COUNTER 
t- 
a 

s 

ELAY 
10/ITCH 

a ins operated -delay can be 
urately set with pointers 

fnr nerinds nf 1111 rn 

21 hrs. 2 contacts suitable to 
switch 10 amps- second 
contact opens a few minutes 
after 1st contact. 95 

FLUORESCENT TUBE 
INVERTOR 

Our monthly Advance Advertising Bargains 
List gives details of bargains arriving or just 
arrived -often bargains which sell out before 
our advertisement can appear -it's an interest- 
ing list and it's free -just send S.A.E. Below 
are a few of the Bargains still available from 
previous lines. 
Rigonda "Party Time" Stereo Record Players, A further batch has just arrived, but we have a lot of 
out- standing orders and so we urge you, if you want 
one, to call in or post your order right away. As with 
the first batch all are "returns under guarantee" or 
"service room rejects ", but we guarantee them to be 
repairable, and will exchange any not so. Price is 
only £5 95 + 75p. Carriage £2.00 + 25p, this is of 
course less than the price of a turntable, so they are a 
very popular item, hence the urgency for ordering 
quickly. 
Spares for Party Times. Circuit diagrams 50p, 
Cartridges £2.25, Record mats 85p, Mains trans- 
formers £3.00, Amplifiers £2.50, Gram motors 
£3.00. 
Ask about any other spares you require and when 
you have it working o.k. we can supply the proper 
Party Time speakers, £9.50 a pair. All prices include 
post and V.A.T. 
This Months Special Offer. All our stocks of 7.029 
cable with earth wire have now been sold, but we 
still have some of the twin left -we are offering this at 
about half its trade price, namely £8.50 + 72p for 100 
metres, also as an extra inducement to buy, during 
August and September, with every coil we will give 
free; I00 metres of single 1.5mm which you can use as 
the earth wire. If not collecting, please add £3.00 
carriage. 
250 watt Mains Transformer -40v secondary, made 
up of four 10v sections, all the ends of which are 
brought out to the tag panel, so they can be separated 
if required -also the 10v coils are all a very heavy 
gauge wire, thick enough to take 25 amps, so any one 
of these coils can be loaded up to the full 250 watts, or 
this wattage can be spread over two or more coils. 
We can recommend this transformer for heavy duty 
battery charging -high power amplifier -plastic 
sealing -soil heating -light welding and dozens of 
other jobs. Price, still only £4.50 + 36p. Post £1.50 
+ 12p. 
Flex Bargain. 3 core of 1410006, modem coloured 
cores. White circular p.v.c. outer. A standard flex for 
appliances using up to 6 amps, or for extensions, 
leads etc. Special purchase enables us to offer this at 
£8.50 for 100mm coils (+ 68p). Post £1.50 + 12p. 
Save Yourself A Fortune. Build your own rechargeable 
batteries; using our ex -Home Office nickel cadmium 
cells -these cells are German made, ref NCB 22M, 
which we understand are f amp hour rating. Normally 
these cells retail at about £1.00 each, but a special 
purchase enables us to offer them at only 30p each, or 
four for £1.08. Post 30p + 3p. 
Free Gift: all who purchase 12 cells, will receive, free 
of charge, a mains operated ni -cad charger unit. 
DON'T miss this offer 
Self Repairing Fuses -not exactly; but our magnetic 
circuit breakers do the same job and are a boon for 
the test bench, saving valuable time. In the event of a 
short, they trip almost instantly, before the fuse can 
blow. They are rated at 1 5 amps (enough for the 
average repair bench). Simply wire it in parallel with 
your bench switch -you would then use the circuit 
breaker to switch bench supply on, but keep your 
normal switch for loads over 1.5 amps -a real 
bargain @ £1.00 + 8p. 
9v -0 -9v Mains Transformer. "C" core construction, f 
amp continuous rating. Very compact, but there is 
still room to add a few extra turns for an extra 
winding, or to change the voltage to, say, 20v. In 

transformer uses a separate bobbin for the 
secondary -its not varnished so if you want a 
special voltage transformer quickly, then tins could be 
the answer. Price £1.50 + 12p. Post 20p + 2p. 

6.5v- 0 -6.5v Mains Transformer. Continental make, 
but has standard 230140v 50Hz primary and is upright 
mounting, and is rated at 0.75A. Price £1.75 + 14p. 
Post 20p +,2p. 
15 Core Flex Cables: Coloured coded cores, rated at 
3 amp, with circular p.v.c. outer -suitable for 
module inter -connections etc. 10 meter coil £1.00 + 
8p. 
Rotary Switch. Heavy duty -made for switching d.c., 
these will make and break really high a.c. currents. 
We guess these at 30 or more amp -we have type (A) 
cover engraved on -off. Price £1.00. -(B) cover 
engraved "on", "high ", "off ", "low ". Six wires can be 
brought to the switch and would be joined as follows: 
1 to 5 and 6 to 2 and in the other position, 1 to 3 and 
2 to 4. Prices: (A) £1.00 + 8p. (B) £1.50 + 12p. 
Motor with Fan Blades, mains operated, nicely made 
motor with long bearing for quiet operation and good 
quality set of fan blades, made by Smiths (air moving 
division). It is a simple matter to make a stand out of 
14 gauge (clothes line) wire, you then have a simple 
but efjjcient desk fan. Or if you fit this behind a 
head :tan element, in a box, you have a fan heater. 
Price of motor and fan, £2.50 + 32p. Post 50p + 6p. 

1a,, tilG 

THERMOSTATS 
Room stat. 
Refrigeration as illustrated with 36" 
capillary £1.62. 
Limpet Stat must be mounted in close 
contact calibrated 901-190°F 15 amp 
contacts £1.62. 
Appliance Stat fix like a volume control- 
15 amp contact 30,80°F 85p. 
ditto but for high temps £1.25. 
Over Stat -with Serson and capillary 85p. 
Wall mounting £2.75. 

Practical Wireless, November 1977 

For camping -car repairing -emergency lighting from 
a 12v battery you can't beat fluorescent lighting, it will 
offer plenty of well distributed light and is economical. 
We offer Phillips invertor for 12" 8 watt miniature tube 
for only £2.75 with tube and tube holders as well. 

TERMS: 
Cash with order -but orders under £6 must add 50p to 
offset packing etc. 
BULK ENQUIRIES INVITED, PHONE: 01-688 1833 

J. BULL (ELECTRICAL) LTD 
(Dept. PW), 103 TAMWORTH RD. 

CROYDON CR9 1SG 
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LIKE 
HUNDREDS OF 
NEW DORAM 

KITAND 
COMPONENT 
IDEAS FREE? 

BRITAIN'S 
sT snhIrlG 

c PAGE 

Doram's new catalogue is one of 
events of the electronic year, 64 pages 
in construction kits, capacitors, resist 
conductors, wires and cables, transfo r 
and sockets, hardware, indicators, swi 
equipment, tools and test equipment, 
equipment, books. All top quality and 
because you can depend on Doram. 

the great 
of new ideas 
ors, semi - 
mers, plugs 
tches, radio 
audio 
terrific value 

DØMm 
TAKE THE SHORT CUT 

Yes, please rush my free copy of the new 
1 Doram catalogue. I enclose 20p to cover 

postand packing. 

I Name 

Address 
I 
I Post to* 

Doram Electronics Ltd., PO Box TR8, P.W. NOV 

L 
Wellington Road Estate, Wellington Bridge, Leeds LS12 2UF 

Sirac Mki 
Valye0 

Amplifier 
Circuit Diagrams 
Outline Drawings 
Exploded Views... 

all you need to know for 
constructing Chris Rogers' out- 
standing new valve amplifier. 
Then compare the musicality for 
yourself with a transistor -type unit! 

Controversia 1 Comparison 
An evaluation of the new crop of moving -coil phono 
cartridges and their complementary voltage step -up 
devices. Among those tested are the Fidelity Research 
FR 3, Entré I, Sony XL55, Ultimo 10A, and Nakamichi 
1000, and 7 others. 

Win some Aiwa Super -fi 
Another big competition, with the new Autumn range of 
Aiwa equipment to be won. 

Listening with Beyer 
A special review of the Beyer infra -red headphone 
system. 

Amplifiers Examined 
This series for the more technically- minded looks this 
month at the 'Pulse Width Modulation' philosophy. 
We also test Cambridge's P80 amplifier - and the new 
Meridien loudspeaker /power amplifier and pre -amplifier. 

November issue 
j On sale Friday, October 1 4 J 
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MAIL ORDER DEPT: - 

CRESCENT RADIO LTD 
I ST. MICHAELS TERRACE, WOOD GREEN, 

LONDON, N22 4S) 

TELEPHONE: 888 -4474 

3 KILOWATT PSYCHEDELIC LIGHT 
CONTROL UNIT 
1000 WATT PER CHANNEL. 
Three channel: Base, Middle, Treble. 
The input of this unit is connected to the 
loudspeaker terminals of an amplifier and 
the required lighting is connected to the 
output terminals of the unit thus enabling 
you to produce a fascinating sound to 
light display. 
Full instructions supplied or S.A.F.. for 
details. 
Fantastic Value at £20.00 + 8% VAT. 

LOUDSPEAKER SELECTION 
+ 124% VAT 

2k" 8, 40 and 75 ohm at 51.10 
(Please state which impedance is required) 
5" S ohm CERAMIC at £1.70 
8" CGOODMANS Audiom 8PA' 8 ohm 

at £5.03 
10" 'FLAC' Dual Cone 8 ohm 10 watt 

at £4.76 

EFFECTS PROJECTOR "150" (150 watt) 
Ideal for disco work, this versatile 
machine takes a range of accessories and 
is of a sturdy metal construction. Comes 
complete with bulb and 6" Liquid Wheel. 
Ready to use. 
A bargain at 23400 8% VAT. 

PIEZO ELECTRIC HORN UNITS 100 watt 
New High Quality, High Power Tweeter. 
No Mover required. Freq. Response. 
3-8EHz to 28KHz. Spec. Sheet sent on 
receipt of S.A.E. 
OUR PRICE: £9.35 each + 8% VAT. 

-POWER SUPPLY UNITS + 8% VAT 
PP1- Switched 3, 45, 6, 73, 9, 12v at 
500m /a with on /off switch and pilot light. 
Approx size: 130 x 55 x 75mm. ONLY 
£6,00. 
PP2- Switehed 6, 74, 91, at 309m /A. This 
is a sealed, moulded smit fitted with a 
3 pin 13A mains plug. Approx. side: 
75 x 55 x 45mm. ONLY £4.00... 
PP3 -DC /DC Power supply for cars. 
Switched 6, 74, 9v at 500m /A from 12v 
DC input. Approx. size: 125 x 68 x 45mm 
ONLY £8.25. 
PP4- Stabilized Power supply. Switched 
3, 6, 74 9v at 400m /A with on /off switch 
and pilot light. Approx. size: 115 x 78 x 
55mm. ONLY 27:00. 
PP5 -11eavy duty 12 volt power supply. 
1-SA at 12 volt. Approx. size: 155 x 90 x 
95mm. ONLY £8.00. 

ALUMINIUM BOXES + 8% V.A.T. 
AB7 = 54" x 21" x 14" = 83p ABS=4"x4"x14 =75p 
AB9 = 4" x 21" x 14" = 83p 
AB10 = 55" x 4" x 14" = 88p 
AB11=4"x 24" x 2' =83p 
AB12=3"x2" x 1"=68p 
AB13 = 6" x 4" x 2" _ £1.00 AB14=7"x5"x24"=£1.20 
AB15=8"x6"x 3"=£1:79 
AB16 = 10" x 7" x 3" _ £192 
AB17 = 10" x 44" x 3" _ £1.66 
ABM = 12" x 5" x 3" _ £1.86 
AB19 = 12" x 8" x 3"=£2.19 
(please note: all sizes are approx.) 

BARGAIN TRANSFORMERS 
240v primary, 12 -0.12v 500mA secondary, 
Approx size: 60 x 40 x 50mm. Fixing 
centres 75mm. PRICE: £1:80 + 8% VAT. 
Also available Mains transformer with 
18v 500mA sec. Price and size same as 
above. 

ACCESS AND BARCLAYCARD ACCEPTED -PHONE ORDERS WELCOMED 
ALL PRICES INCLUDE POSTAGE -PLEASE ADD V.A.T. AS SHOWN -S.A.E. 

WITH ALL ENQUIRIES PLEASE. 
Personal callers welcome at: 184 -186 HIGH ROAD, WOOD GREEN, N22. Phone: 888 -3206 

and 13 SOUTH MALL, EDMONTON 29 Phone: 803 -1685 

TRHfT1plJS 
EiECrßnnas.v 

A SEMICONDUCTOR POWERHOUSE TRAMPUS 
ELECTRONICS LTD., 58.60 GROVE RD., WINDSOR, BERKS. SL4 IHS. (Trade, Export & retail.) Tei: Windsor 
(07535) 54525. Callers welcome Mon -Sat 9 a.m.-5 pm 
Fast Service. On Ex Stock product same day despatch nor- 
mally. Quality Devices, Manufacturers Specifications, Lowest 
prices. Barclay Card & Access by post or telephone £5 mini- 
mum. 
VAT: Add 8% to prices marked *. Add 12;% VAT to all other 
prices. Post & Packing 20p U.K. Send CWO, except Gov. 
Depts. etc. Money back if not satisfied. Catalogue sale list 
free. Send SAE. 

IC's All price each 
555 DIL8 Timer 37p' 
723 TO99 Reg. 47p" 
723 ()IL 14 pin 69p* 
741 DIL8 pin OP amp 

25p 
741 OIL 14 or TO99 36p. 
747 Dual 741 89p* 
748 DIL 14 pin 29p* 
748 DIL8 pin 49p" 
7805 PlasticorTO3 £l' 
7812 or 15 Plastic£1.50' 
76013 or 76023 £1.69 
8038 Sig. Gen, £5' 
ÁY51224 Clock £2.50* 
LM340 50p' 
LM301 OIL 14 pin 29p* 
LM301 DIL 8 pin 59p" 
LM309KTO35V £1* 
LM318 70V US £2.25' 
LM380N 2W AF £1 
LM3900 Quad OPA 75p' 
MC1310 Yes only 75p* 
NE555 Timer 37p' 
NE556 2 x 555 £1* 
SN76611 & 601F £1:25 
TEA 810 7WAF £1 
LEDS 4" & 2" dia. 
Red no clip 11p' 
.2" Red & clip 15p* 
Colour Leds 29p' 
DISPLAYS (Red Led) 
0.3" DL704/2 65p' 
0.3" DL 707/2 65p* 
0.6" DL747/2 £1' 
TGS308 Gas 

Detector £5' 
390pí Med/Short 

Tuner £I* 
Audible warning 

bleeper 12V 100mA 
£1.49* 

Dalo PCB Pen 2 tips 
74p* 

SRBP 6" x 4" 60p* 

PCB etching kit £2* 

TRANSISTORS 
BC107; 108 or 109 all 9p* 

BC108B or C 15p' 
C109B or C 159* 
C147/8/9 12p 

8C167/8/9 lop 
6C777/8/9 20p* 
ßC182/3/4 A or L 10p 
BC212/3/4 A or L 14p 
BCY70/71/72 20p* 
B0131 or 132 ea. 39p* 
BFY50, 51 or 52 20p* 
MJ2955 (PNP 3055) 

£1.50* 
MJE2955 L1-40* 
MJE3055 55p' 
ORP12 ` 50p' 
TIP 29, 30, 31, 32C 60p* 
TIP41A or 42A 85p' 
TIP41C or 42C £1* 
TIP2955 85p* 

TIS43 UJT 53Óp 
2N2646 UJT 50p* 
2N2904 ORS 30p' 
2N2926 YG 15p 
3N3053 24p' 
2N3055115W 45p' 
2N3442 120V 3055 Li .50. 
2N3702/3/4/5/6 180 
2N3704 9p 
2N3819e or 23e 18p 
2N3904/5/6 20p 
2N5457 FET SOp 
INS Bush sets ea. 10p' 
Matching Add 20p* 

DIODES 0A31/91 Sp 
(N4148 & IN914 

1N4ilicon 4. 
001 5p` IN4004 7p* 

B2Y88 Zeners 400mW 
10p' 

Brid6A 
£ge: 

1A 50V 25p' 
1' 

FULL SPEC. PAKS 
Pak A:10 x LEDS E1. 
Pak B: 4 x 741C £1* 
Pak C:3 x2N3055 £1' 
Pak H: 6 x 2N3819e £1* 
Pak H: 6 x 2N 3819e 11` 
Pak K:40x1N914 £1* 
Pak N: 25 x OAS1/91 £1* 
Pak M: 3 x2 amp, PNP /NPN 
pairs 60 volt (total 6) £1* 
Pak W: 20x mixed 10V 

electrolytic 2.100uí LI 
More paks in free lists. 
CAPACITORS :Ceram i c5p 
Electrolytic Ivf -100vf 7p 
Heats inks: T018/TO5 Sp' 
TO3 29ps 
Solder Dispenser 18 SWG 

35p" 
SOLDERCON 100 45p' 

1000 £4' 
DIL SOCKETS 8 or 14or16 

CMOS: Many stocked i e- 
4001 or 2 23p' 4009/10 59p* 
4011 20p' 4049 or 69 23p* 
SCR & TRIACS: ST225p' 
Brido 40p' C1064A4O0V55p' 
IA 400V 50p' IA600V 69p' 
TTL 7400N SERIES 
7400 14p* 7485/86 10p* 
7401 9p* 7490 49p* 
7404 20p' 7491 50p' 
7408/9 10p' 7493/5 50p' 
7413 39p" 74107 20p' 
7417/20 29p* 74121 33p' 
7430 8p' 74123 39p* 
7440 15p' 74141 80p* 
7441 799' 74157 50p' 
7447 84p* 74193 50p* 
7448 60p* QUOTE 
7470/72 29p' THIS 
7473/4 359* AD FOR 
7475 40p' SPECIAL 
7476 39p* PRICES 
7400/2/310p. SHOWN 

Elecironics. 
Make a job of if.... 
Enrol in the BNR & E School and you'll have an entertaining 
and facinating hobby. Stick with it and the opportunitiés 
and the big money await you, if qual!fied, in every field of 
Electronics today. We offer the finest home study training 
for all subjects in radio, television, etc., especially for the 
CITY AND GUILDS EXAMS (Technicians' Certificate's); the 
Grad. Brit. I.E.R. Exam; the RADIO AMATEUR'S LICENCE 
P.M.G. Certificates; the R.T.E.B. Servicing Certificates; etc. 
Also courses in Television; Transistors; Radar; Computers; 
Servo -mechanisms; Mathematics and Practical Transistor 
Radio course with equipment. We have OVER 20 YEARS' 
experience in teaching radio subjects and an unbroken 
record of exam successes. We are the only privately run 
British home study College specialising in electronics 
subjects only. Fullest details will be gladly sent without 
any obligation. 

min MIMI M MINI MIMI MS 
Brochure without obligation to: 

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. 

MIME EEC ® ® NMI IBM IMO EEEE1 m 
British National Radio & Electronic School 
P.O. Box 156, Jersey, Channel Islands. 

NAME 
ADDRESS 

WL I I 
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r MINI CONSOLES 

Ideal for small desk control 
panels and consoles. j Moulded in orange, blue, 

jblack and grey ABS. 
Incorporates slots for holding 

1.5mm thick pcb's 
Aluminium panel sits recessed into front of console 

and held by screws running into integral brass bushes. 

MC 161 x 96 x 59mm £1.53 (1 -9) £1.50 (10 +) 

MC 215 x 130 x 75mm £2.20 (1 -9) £2.17 (10 +) 

Add 25p per £1 order value for Post & Packing 

ECONOMY QUALITY LED's 

50 for only £5 - 100 for only £9 
Mixed bags, all sizes, various colours 

Stop wasting time soldering 
The NEW MW BREADBOARD accepts 

Transistors, LED's,Diodes, Resistors, Capacitors 
and all DIL packages with 6 to 40 pins 

Includes slot -in Component Support Bracket and has over 
400 individual sockets, plus Vcc and Ground Bus Strips 

Price £9.72 (includes VAT & P.P.) 

SC BOXES (square corners) 

Easily drilled or punched, 
orange, blue, black and grey 
ABS. Incorporate slots for 
holding 1.5mm thick pcb's. 
Aluminium panel sits recessed 
into fry the box and 

screws by screre ws running into 
integral brass bushes. 

SC 85 x 56 x 35mm 80p (1-9) 77p (10+) 
SC 111 x 71 x 48mm £1.07 (1 -9) £1.04 (10 +) 
SC 161 x 96 x 59mm £1.49 (1 -9) £1.46 (10 +) 

Add 25p per £1 order value for Post & Packing 

FULL SPECIFICATION LED's 

.125" 16" T' 
lens lens lens 

Red (specify size) 75p per pack 

Green, Yellow, Orange (specify size) £1.20 per pack 

(Each pack contains 5 LED's, Mounting Clips and Data) 

TYPE MP NEON INDICATOR 
Supplied with resistor for 240 Volts operation 

150mm leads, held in 6.4mm-hole by nut 

III111I11111=- 

Red, Amber, Clear, Opal 20p each 

TYPE A NEON INDICATORS 

Supplied with resistor for 240 Volts operation 
Held in 8mm hole by plastic bezel 

150mm wire leads 

ti a 
AA AG AH 

Red, Amber, Clear, Opal 19p each 

Green 28p each 

12 VOLTS MINI HAND DRILL 
Ideal for drilling pcb, chassis 

etc as well as model making. 
Supplied with 2 collets that 
accept tools and drills with 
3/32" and .050" dia. shanks. 
£7.56 (Includes VAT & P.P.) 

SEVEN SEGMENT DISPLAYS 

Economy Quality 
Common Anode - 0.3" - Left Decimal 

Red, Yellow and Green @ 45p each 

Full Specification 
Common Anode - 0.3" - Left Decimal 

Red @ 98o each 
Green and Yellow @ £1.35 each 

(Data supplied with Full Spec. 
displays only) 

240 VOLTS MINI HAND DRILLS 
.Ideal for drilling pcb's, chassis 
etc as well as model making. 
Supplied with 3 collets that 
accept tools and drills with 
1mm, 2mm and 1/8" dia 
shanks. 
£9.72 (includes VAT & P.P.) 
Accessory tools... 5 Burrs, 1mm, 2mm, 1 /8th Drills, 
3/32" Collet Price £1.75 (Includes VAT & P.P.) 

Quantity quotations on request 

P.P. Note Unless included in price add 25p Post & Packing 

for orders totalling under £10. All prices include VAT and 

are valid in UK only for 2 months from journal issue date 

Michael Williams Electronics 
47 Vicarage Av. Cheadle Hulme, Cheshire SK8 7JP 1 

RC 100 x 50 x 25mm 
RC112x62x31mm 
RC 120 x 65 x 40mm 
RC 150 x 80 x 50mm 
RC 190 x 110 x 60mm 

RC BOXES (round corners) 

Easily drilled or punched, 
orange, blue, black and grey 

ABS. Incorporate slots for 
holding 1.5mm thick pcb's. 

Close fitting flanged lids 
held by screws running into 

integral brass bushes. 

51p (1 -9) 49p (10 +) 
59p (1 -9) 52p (10 +1 

68p (1 -9) 62p (10 +) 

77p (1 -9) 74p (10+) 
£1.33 (1 -9) £1.30 (10 +) 

Polystyrene version 

in grey only with no slots, no integral brass bushes 

RC(P) 112 x 61 x 31mm 35p (1 -9) 32p (10 +) 

Add 25p per £1 order value for Post & Packing 

B: BAMBER ELECTRONICS 
PLEASE ADD 8% VAT UNLESS OTHERWISE STATED 
18V DC RELAYS, 4 pole change -over (double 
contacts) (will work from 14-24V DC). Brand 
New, boxed, good quality, made by AEI 40p 
each. 

Slider Switches, 2 pole make and break (or can 
be used as 1 pole change -over by linking the two 
centre pins), 4 for 50p. 

Smart Min. Rectangular Push to Make Switches, 
black rectangular surround with white 
rectangular button, overall size 12 x 17mm, 3 for 
sop. 

A NEW RANGE OF QUALITY BOXES 8 
INSTRUMENT CASES. 
Aluminium Boxes with Lids. - 

AB10 5yx4 x1f 60p 
AB13 6 x 4 x 2 80p 
AB14 7 x 5 x 2+ £1.00 
AB15 8 x 6 x 3 51.30 
AB16 10 x 7 x 3 51.50 
AB17 10 x 4i x 3 £1.30 
AB25 6 x 4 x 3 £1.00 

Vinyl Coated Instrument Cases 
Light Blue tops and White lower sections. Very 
smart fiinish. 
wß1 5 x 2+ x 2} 
WB2 6x4+ ,4 1+ 
WB3 8 x 5 x2 
WB4 9x5+ x2+ 
WB5 11x6 }x3 
WBS 11x7 +x3+ 
WB7 12x6'x5+ 
WB853 8x5x3} 

60p 
£1.10 
£1.60 
£1.80 
£200 
£2.25 
£260 
£2.00 

MAGNETIC DEVICES PROGRAMMERS. Con- 
tain 9 fully adjustable cams and 9 change over 
micro -switches (rated approx. IA at 240VAC) 
Needs slow- motion motor to drive (not sup- 
plied). Ideal for disco lights, sequence switch- 
ing, etc. ex equipment £1.50 each. 

CALIBRATOR XTALS 100kHz + 1MHz in one 10- 
X can, £1.00 each. 

MAINS TRANSFORMERS. Type 60/2, Mains 
input 200- 210- 220- 230- 240 -255V a.c., output 0-20 - 
46.í,OV at 2A. in Metal and Plastic case, approx. 
7> 4s 4, fupy fused (ideal for PSU) E300 

MAINS TRANSFORMERS. Type 15/300 240V 
input, 1 ^I , =t ' -5A output, £1.50 each. 

MAIN^ ß'.4s' FORMERS. Type 45/100, 240, 220, 
1 .;t. 45V at 100mA output, £1.50 

RED LEDs (Min. type) 5 for 70p. 

Dept. P.W.5 STATION ROAD, LITTLEPORT, CAMBS., CB6 1QE 

Telephone: ELY (0353) 860185 (2 lines) Tuesday to Saturday 

VIDICON SCAN COILS (Transistor type, but no 
data) complete with vidicon base £6.50 each. 
Brand New. 

FULL RANGE OF BERNARDS /BARANI 
ELECTRONICS BOOKS IN STOCK. S.A.E. FOR 
LIST. 

NEW FOR THE VHF CONSTRUCTOR. A range of 
tuned circuits on formers with slugs and screening 
cans. Frequencies quoted are approximate, and range 
can be greatly extended by using varying capacitors in 

parallel. 
Type S ( +in. square, dumpy type). 
Type SA 20 to 30MHz when 33pf fitted in parallel). 
Type Se 35 to 50MHz with link winding). 
Type SC 70 to 100MHz with link winding). 
Type SD 135 to 175MHz (with link winding) 
Type M (Min. fin. square types). 
Type MA 19 to 28MHz when 33pF fitted in parallel). 
Type MB 22 to 32MHz (when 33pF fitted in parallel). 
Type MC 25 to 35MHz (when 33pF fitted in parallel). 
Type MD 30 to 50MHz when 33pF fitted in parallel). 
Type ME 45 to 60MHz (when 33pF fitted in parallel). 
Type MF 100 to 200MHz (without slug) when 0 to 30pF 
variable fitted in parallel. 
All the above coils available in packs of five only (same 
type) at Sop per peck of 5. 

PLASTIC PROJECT BOXES with screw on lids. 
(in black ABS) with brass inserts. 
Type NBt approx 3in. x 2 }in. x 1 +in. 40p each. 
Type NB2 approx. 3 }in. x 2 }in. x 1 +in. 50p each. 
Type NB3 approx. 4+In. x 3 }in. x 1 }in. 60p each. 

MULLARD 85A2 85V STABILISER VALVES 
(Brand New) 70p each or 2 for £1.20. 

T03 transistor insulator sets, 10 for 50p 

BSX20 (VHF Osc /Mutt). 3 for 50p. 
BC108 (metal can), 4 for 50p. 
PBC108 (plastic BC108), 5 for 50p. 
BFY51 Transistors, 4 for 60p. 
BCY72 Transistors, 4 for 50p 
POP audio type T05 Transistors, 12 for 25p. 
6F152 (UHF amp /mixer), 3 for 50p. 
2113819 Fet., 3 for 60p, 
BC148 NPN SILICON, 4 for 50p. 
BC158 PNP SILICON, 4 for 50p. 
BAY31 Signal Diodes, 10 for 35p. 
BÁ121 Varicap Diodes, 4 for 50p. 

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED 
741CG op amps by RCA, 4 for Et- 

PERSPEX TUNER PANELS (for FM Band 2 

tuners) marked 88- 108MHz and Channels 0-70, 
clear numbers, rest blacked out, smart modern 
appearance, size approx. 8.1-in x 1 }in., 2 for 
35p. 

PLUGS AND SOCKETS 
N -Type Plugs 50 ohm, 60p each. 3 for 51.50. 
P1259 Plugs (PTFE), brand new, packed with 
reducers, 65p each - 

S0239 Sockets (PTFE), brand new (4-hole fixing 
type). 50p each.' 

SOLDER SUCKERS (Plunger type). Standard 
Model, £5. Skirted Model £550. Spare Nozzles 
60p each. 

WELLER SOLDERING IRONS 
EXPERT. Built -in- spotlight illuminates work. 
Pistol grip with fingertip trigger. High efficiency 
copper soldering tip. 
EXPERT SOLDER GUN 8100D £990. 
EXPERT SOLDER GUN KIT (spare bits, case, 
etc.) £12.90. 
Spare bits 35p pair. 

NEW MARKSMAN RANGE OF SOLDERING 
IRONS. 
51150 15W 240V £3.80. 
S125D 25W 240V £3.80. 
S1400 40W 240V 54.20. 
S125DK 25W 240V + bits etc., KIT 54.90. 
SPECIAL 12V version 5125 -12 25W 12V 83.80. 
BENCH STAND with spring and sponge for 
Marksman irons 52.38. 
Spare bits MT9 (for 15W) 50p, MT5 (for 25W) 45p, 
MTtO (for 40W6 50p. 
ALL PRICES + 8% VAT. 
TCP2 TEMPERATURE CONTROLLED IRON. 
Temperature controlled iron and PSU. £30 + VAT 
(m-40). 
SPARE TIPS 
Type CC single flat, Type K double flat fine tip, 
Type P, very fine tip. £1 each + VAT (8p). 
MOST SPARES AVAILABLE. 

MULTICORE SOLDER 
Size 5 Savbit 18 s.w.g. in alloy dispenser, 
32p + VAT (3p). 
Size C1SAV18 Savbit 18 s.w.g., 58p + VAT (4p). 
+ Kg. (1 - lIb) 60 x 40, 20 s.w.g. on plastic reel 
£3 + VAT (24p). 

14 DIL REED RELAYS, 5 to 12V DC, 450 ohm 
coil.Designed to work directly from TTL Logic, 
Single Pole Change over. Contact ratings 28V }A 
3W. 51.75 each. 

A LARGE RANGE OF CAPACITORS AVAILABLE 
AT BARGAIN PRICES, S.A.E. FOR LIST. 

MIXED COMPONENT PAqKS, containing 
resistors, capacitors, pots, etc. All new. 
Hundreds of items. £2 per pack, while stocks 
last. 

ALU -SOL ALUMINIUM SOLDER (made by 
Multicore). Solders aluminium to itself or 
copper, brass, steel, nickel or tinplate, 16 s.w.g. 
with multitore flux, with instructions, Approx. 1 

metre coil 40p pack. Large reel £275. 

VARICAP TUNERS Mullard type ELC1043/05. 
Brand New, 54.40 + 12y% VAT. 

BARGAIN PACK OF LOW VOLTAGE 
ELECTROLYTIC CAPACITORS. Up to 50V 
working. Seatronic Manufacture. Approx. 100. 
£1.50 per pack + 12+% VAT. 

OSMOR REED RELAY COILS (for reed relays up 
to yin die., not supplied) 12V, 500 ohm coil, 2 for 
50p. 

We now stock Spiralux Tools for the electronic 
enthusiast. Screwdrivers, Nut spanners, BA and 
Metric sizes, pop rivet guns, etc. S.A.E. for list. 

TWIN I.F. CANS, approx. lin. x yin. x lin. high, 
around 3.5 -5MHz, 2 separate transformers in 1 

can, internally screened, 5 for 50p + 12+% VAT. 

Dubilier Electrolytics, 50µF, 450V, 2 for 50p. 
Dubilier Electrolytics, 1000, 275V, 2 for 50p. 
Plessey Electrolytics, 4705F, 63V, 3 for 50p. 
TCC Electrolytics, 10000, 30V, 3 for 60p 
Dubilier Electrolytics, 50000, 35V, 50p each. 
Dubilier Electrolytics, 5000µF, 50V, 60p each. 
ITT Electrolytics, 6800µF, 25V, high grade, screw 
terminals, with mounting clips, sop each. 
PLEASE ADD 12 #% VAT TO ALL 
CAPACITORS. 

TV PLUGS AND SOCKETS 
TV Plugs (metal type), 4 for 50p. 
TV Sockets (metal type), 4 for 50p. 
TV Line Connectors (back -to-back sockets), 4 for 
50p. 
Please add 12+% VAT. 

usiness: CASH WITH ORDER. MINIMUM ORDER £2. ALL PRICES INCLUDE POST & PACKING (UK ONLY). SAE with ALL ENQUIRIES 

Please -J PLEASE ,ADD VAT AS SHOWN. ALL GOODS -IN STOCK DESPATCHED BY RETURN. CALLERS WELCOME BY APPOINTMENT ONLY. 
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R VALVE MAIL ORDE 
CLIMAX HOUSE, FALLSB 

. . _ / . . . 
SPECIAL EXPRESS MAIL ORDER SERVICE 

SEMICONDUCTORS 
AA119 020 
AAY30 Oi3 
AAY32 0-15 
AAZ13 0.25 
AAZ15 0-31 
AAZ17 Oß5 
AC107 075 
AC125 0-30 
AC126 025 
AC127 0-25 
AC128 0.25 
AC141 0-20 
AC141K 0.30 
AC142 Oß0 
AC142K 0ß5 
AC176 025 
AC187 0-25 
AC188 0.25 
ACY17 0.65 
ACY18 0-65 
ACY19 0.65 
ACY20 0-65 
ACY21 0.65 
ACY39 1-00 
AD149 0.70 
AD161 0.75 
AD162 0.75 
AF106 0-45 
AF114 0.25 
AF115 025 
AF116 0.25 
AF117 0-25 
AF139 0-40 
AF186 1.50 
AF239 0.45 
AFZ11 2.75 
AFZ12 275 

ASY26 0-45 
ASY27 0-50 
ASZ15 1-25 
ASZ16 1.25 
ASZ17 i 25 
ASZ20 0?5 
ASZ21 1-50 
AU110 1.70* 
AU113 1.70* 
AUY10 1.70* 
BA145 0-15* 
BA148 Oi5* 
BA154 010 
BA155 0-12 
BA156 0.13 
BAW62 0.05 
BAX73 0-07 
BAX16 007 
BC107 0.12 
BC108 Oi2 
BC109 Oi3 
BC113 0.15* 
BC114 0-18* 
BC115 19' 
BC116 0-19* 
BC117 Oß2* 
BC118 0i6* 
BC125 0.18* 
BC126 Oß5* 
BC135 0.15* 
BC136 0.19* 
BC137 0-16* 
BC147 0-10* 
BC148 0i0* 
BC149 0i3* 
BC157 012* 
BC158 0-11* 

BC159 0-13° 
BC167 0i3* 
BC770 16* 
BC171 0-14* 
BC172 0.13* 
BC173 0.15* 
BC777 0-19 
BC178 0.18 
BC179 020 
BC182 0-11° 
BC183 0-11* 
BC184 Oi2* 
BC212 0.14* 
BC213 0.14* 
BC214 0-17* 
BC237 0.17* 
BC238 Oi2° 
BC301 0.45 
BC303 0.60 
BC307 0ß0* 
BC308 0-18° 
BC327 022* 
BC328 0-18* 
BC337 0-19* 
BC338 Oi6" 
BCY30 1-00 
BCY31 1-00 
BCY32 1-00 
BCY33 0.90 
BCY34 0.90 
BCY39 3.00 
BCY40 1-25 
BCY42 0-30 
BCY43 0-32 
BCY58 0.23 
BCY70 0.18 
BCY71 0.22 

BCY72 0.17 
BCZ11 1 50 
B0115 0 60 
BD721 1 50 
BD123 1 50 
BD124 1.00 
BD131 0-51 
BD132 0-54 
BD135 0.35* 
BD136 0B6" 
BD137 0B7* 
BD138 0.40* 
BD139 0-43* 
BD140 0-47W 
BD144 2-00 
BD181 1-38 
BD182 1.48 
BD237 0.80 
BD238 0-85 
BDX10 0-75 
BDX32 2.25 
BDY20 1-42 
BDY60 0.75 
BF115 0-39 
BF152 0.25 
BF153 0-25 
BF154 025 
BF-159 0.35 
BF160 0.30 
BF167 0.39 
BF173 0.39 
BF177 0.38 
BF178 0-45 
BF179 0.48 
BF180 0-45 
BF181. 0-45 
BF182 0.45 
BF183 0.45 
BF184 0-39 
BF185 0.37 

13F194 0 12° 
BF195 0-11* 
BF196 0-13* 
BF197 0-14* 
BF200 0-32 
BF224 0-20* 
BF244 0-35° 
BF257 0.37 
BF258 0-42 
131259 0-45 
8E336 0-50* 
15F337 0-53° 
BF338 0.55* 
BFS21 2-27 
BFS28 1-38 
BFS61 025* 
BFS98 Oß5* 
BFW10 0.90 
BFW71 0-90 
BFX84 0.38 
BFX85 0 41 
BFX87 0-35 
BFX88 0 32 
BFY50 0-28 
BFY51 026 
BFY52 026 
BFY64 0.30 
BFY90 1-32 
BSX19 0-34 
BSX20 0.34 
BSX21 0-32 
BT106 125 
BTY79/400R 

3.19 
1311205 2.25. 
BU206 225* 
BU208 2.50° 
BY100 0.45 
BY126 0-14 
BY127 0.15 

BZX61 0 20 
Series 
BZY88 013 
Series 
CRS/105 0-45 
CRS/140 0.60 
CRS/305 0.45 
CRS/340 0-75 
CRS/360 0.90 
GEX66 1 50 
GEX541 1 7 
GJ3M 0-75 
GJ5M 0.75 
GJ7M 0^75 
GM0378A 1.50 
KS100A 0.40* 
MJE340 0.58 
MJE370 0.65 
MJE371 0-81 
MJE520 0-65 
MJE521 0-75 
MJE2955 125 
MJE3055 0.75 
MPF102 0-30* 
MPF103 0-30* 
MPF104 0-30* 
MPF105 0.30W 
MPSA06025* 
MPSA560ß5* 
MPSU010-32* 
MPSU060-40* 
MPSU560.45' 
NKT401 2.00 
NKT403 1-73 
NKT404 1-73 
NE555 0-45 
0A5 0-75 
0A7 0.55 
0A10 0-55 
0A47 0.14 

OA70 0 30 
0A79 0-30 
0A81 0-30 
0A85 0-30 
0A90 0.08 
0A91 0-08 
0A95 0-08 
0A200 0-10 
0A202 0-11 
0A210 0-75 
0A211 0.75 
OAZ200 0.65 
OAZ201 0.65 
OAZ206 0-65 
OAZ207 0-65 
0C16 1.25 
OC20 2-00 
0C22 2-50 
0C23 2-75 
OC24 3-50 
0C25 0.90 
OC26 0-90 
0C28 2.00 
0C29 2-00 
0C35 1-50 
OC36 1-50 
0C41 0.50 
0C42 0-50 
0C43 
0C44 0-50 
0C45 0.50 
0071 0-45 
0072 0-45 
0073 1-00 
0075 0-50 
0074 0.60 
0076 0-50 
0077 1-20 
0081 0-75 
OC81Z 1-00 

0082 0-75 
0083 0.55 
0084 0.60 
OC122 1-50 
0C123 1-55 
0C139 1 -25 
0C140 1-95 
0C141 2.25 
OC170 060 
OC171 0.60 
0C200 1-00 
0C201 1-50 
0C202 1 25 
OC203 125 
OC204 125 
0C205 175 
0C206 1-75 
OC207 1-25 
OCP71 1-25 
ORP12 0-70 
R200SB 225* 
R2009 2ß5* 
R20106 2-25* 
T1C44 0-36 
T1C226D 1.30 
TiL209 Oß5 
T1P29A 0-50* 
T1P30A 0.60* 
T1P31A 0-62 
T1P32A 0-75 
T1P33A 1-00 
TiP34A 1ß0 
T1P41A 0-70 
T1P42A 0 90 
T1P2955 1.00 
T1P3055 0.50 
T1S43 35* 
ZSi4o 0ß5* 
ZS170 0-12* 
ZS178 0.54* 

ZS271 0.22 
ZS278 0.56* 
ZTX107 0-11" 
ZTX108 10* 
ZTX109 0-12* 
ZTX300 0 12* 
ZTX301 0-13* 
ZTX302 0-17° 
ZTX303 0.17" 
ZTX304 0-19* 
ZTX311 0.12* 
ZTX314 0ß0* 
ZTX500 0-13* 
ZTX501 0.14* 
ZTX502 0i6* 
ZTX503 0.17* 
ZTX504 020* 
ZTX531 0.20* 
ZTX550 0-16* 
1N914 0-07 
1N916 0.07 
1N4001 0.06 
1N4002 0.07 
1N4003 0.08 
1N4004 0 09 
1 N4005 0.13 
1 N4006 0.15 
1 N4007 0.15 
1N4009 0.15 
1 N4148 0.07 
1 N5400 0.14 
1 N5401 0.16 
1S44 0 -06 
1S920 0.08 
1S921 0.08 
2G301 1.00 
2G302 1-00 
2G306 1.10 
2N404 0.60 
2N696 Oß5 

2N697 0-16 
2N698 0.30 
2N705 0.80 
2N706 0-12 
2N708 0-21 
2N930 0-26 
2N1131 0-26 
2N1132 0.26 
2N1302 0.37 
2N1303 0-37 
2N1304 0 45 
2N1305 0.45 
2N1306 0-50 
2N1307 0.50 
2N7308 0.60 
2111309 0-60 
2N1613 OP33 
2511671 1-50 
2N1893 0-33 
2N2147 1.40 
2N2148 1-65 
2N2218 0.33 
2N2219 0 42 
2N2220 0-35 
2N2221 0-22 
2N2222 0.25 
2N2223 2-75 
2N2368 0-17 
2N2369A 0-21 
2N2484 0-21 
2N2646 0-50 
2N2904 0-35 
2N2905 0-35 
2N2906 0.25 
2N2907 0-21 
2N2924 0i5* 
2N2925 0-17* 
2N2926 0.13* 
2N3053 025 
2N3054 0.50 

2N3055 0.65 
2N3440 0 60 
2N3441 0.80 
2N3442 1.20 
2N3525 0 90 
2N3614 1-20 
2N3702 0.15° 
2N3703 0 15* 
2N3704 0.15* 
2143705 0.15* 
2N3706 014* 
2N3707 0.18* 
2N3708 0.14" 
2N3709 0 15* 
2N3710 0 14* 
2N3711 eis* 
2N3771 1 60 
2N3772 1.70 
2N3773 2.65 
2N3819 0.36* 
2N3820 0.46* 
2N3823 0.60* 
2N3866 1.00 
2N3904 0.21* 
2N3905 0.22* 
2N3906 022* 
2144058 0.20* 
244059 0.15* 
2144060 0.20* 
2N4061 0.17* 
2N4062 018" 
2N4124 0.17* 
2N4126 0.17* 
2N4286 020" 
2N4288 025* 
2N4289 025* 
2N5457 0.35* 
2N5458 0.35* 
2N5459 0-35* 
3N125 1.75 
3N141 0.85 

VALVES 
AZ31 10* 
CBL31 1.50 
CL33 2-00* 
CY31 1.00* 
DAF91t 0.40* 
DAF96 1-00* 
DF91t 0.40* 
DF96 1-00' 
DK91-r 0-55* 
DK92 1.25* 
D1(96 1 10* 
DL92 0-75* 
DL94 1ß0* 
DL96 110* 
DY86/71-0.45* 
DY802 0-68* 
E88CC1- 100 
EABC800-40* 
EAC91 0.50 
EAF42 125* 
EAF801 175* 
EB41 1-75* 
EB91t 0.30* 
EBC33 1 -75* 
EBC41 1ß5* 
EBC81 1i0' 
EBC90 0-65 
EBF80 0.45* 
EBF83 1ß5* 
EBF891 0.40* 
EBL31 2.50* 
ECC40 1.25° 
ECC81t 0-45* 
ECC821- 0.45' 

ECC83t 0.45* 
ECC84t 0.50" 
ECC85t 0.55* 
ECC88t 0.60* 
ECC91t 0.35* 
ECC189 1.00* 
ECF8Ot 0.60* 
ECF82t 0.60* 
ECH35 2-00* 
ECH42 1-15* 
ECH81t 0-50* 
ECH83 0.85" 
ECH84t 0.85* 
ECL80t 0.60* 
ECL82t 0.55" 
ECL83 1-50* 
ECl86t 0-65* 
ECLL8007-00* 
EF37At 1.60* 
EF39t 1.60* 
EF40 1.15* 
EF41 120* 
EF42 2.00* 
EF50t 0-60* 
EF801 0.45* 
EF83 1-75* 
EF85t 0-50* 
EF86t 0.45* 
EF89 0-60* 
EF911- 0.65* 
EF92t 0.75" 
EF98 1.25* 
EF183t 0-50* 
EF184t 0.50* 

EH90 0-75* 
EL32 1.50* 
EL33 3.50* 
EL34t 0-85* 
EL41 125* 
EL42 1-75* 
EL81 1-10* 
EL84t 0.35* 
EL86t 0.50' 
EL91 3-76* 
EL95t 0-80* 
EL360 225* 
EM80 1-10* 
EM81 1 00* 
EM84 1.00* 
EM85 1ß5* 
EM87 1 -50' 
EN91t 0.55 
EY51t 0-75* 
EY86t 0.50* 
EZ40 125° 
EZ41 125° 
EZ80t 0.30* 
EZ81t 0B5* 
EZ90t 0-45* 
GZ32 0-75* 
GZ33 4.00* 
GZ34t 1.24* 
KT61 3.50* 
KT66 4.00' 
KT88 4-75* 
KT W61 1-75* 
KTW62 1 -75* 
KTW63 1.75* 
MU14 1-00* 
N78 7.50' 
OA2t 0.45 

OB2t 0-45 
0C3t 0-45 
01331- 0 45 
OZ4 0.75* 
PC86t 85' 
PC88f 85' 
PC97 0.88' 
PC900t 0.75* 
PCC84t 0 45* 
PCC88 0.65* 
PCC89t 1-05* 
PCC1891-0-65' 
PCF80 0.72' 
PCF82t 0.50* 
PCF86t 0 65* 
PCF87t 1-00* 
PCF200t1 .05* 
PCF201t1 05* 
PCF801t0-55* 
PCF802t 0 72* 
PCF805 1-28' 
PCF806 0 80* 
PCF808 1-28' 
PCL82t 0.50' 
PCL83t 0.92' 
PCL84t 030* 
PCL85t 80* 
PCL86t 0.65' 
PCL805815t 

0 80* 
PD500 3 00* 
PFL200 0.88' 
PL36t 0 92* 
PL81 0 55° 
PL81At 1 00' 
PL82 0.60* 

PL83t 0i5° 
PL84t 0 60* 
PL504/500t 

0.96* 
PL508t 1.32* 
PL509t 216' 
PL519f 2-96* 
PL801 1.10* 
PL802t 1-80* 
PY33 0-68* 
PY81t 0.72* 
PY82 0.45* 
PY83 0.60* 
PY88t 0-68' 
PY500At1-36* 
PY8001811 

0.72* 
PY801 0.72' 
QQ02-6 9.00 
QQV03-10t 

1-60 
QQV03-20A1- 

850* 
QQV06-40At 

8.50* 
R17 1.65* 
R19 100* 
R20 1-00* 
U18-20 2-50* 
U25 1-16* 
U26 116* 
UABC8Ot 

0.50' 
UAF42 0?5* 
UB41 1ß5* 
UBC41t 0-75* 
UCC84 0.75" 

UCC85t 0-50* 
UCF80 075* 
UCH42 1-20* 
UCH81t 0-50* 
UCL82t 0.50' 
UCL83 10* 
UF41 0.75' 
UF80t 0-50* 
UF85t 0.50* 
UF89t 0-50" 
UL41 100* 
UL84t 0.60' 
UM80 1-00* 
UY41t 0.75* 
UY851 0.65" 
1B3GTt 0-55" 
1R5t 0.55' 
1S5t 0-40* 
1T4t 0-40* 
2AS15 1000 
2021-1 0.55 
3A5 1-35 
3CX100A5 

2000 
3S41- 0-75' 
3V4t 1.00* 
4CX250B17.50 
5R4GYt 1-00* 
5U4G 1-00* 
5U4GB 1-00' 
5V4Gt 0.65* 
5Y3GT 0.85* 
5Z3 1-50' 
5Z4G 100' 
5Z4GT 1-00* 
6-30L2 1-00' 
6A87 75* 

6AC7 0.75* 
6AF4A1- 0?0* 
6AG7 0-75* 
6AH6t 0.70* 
6AK5t 0-30 
6AK6 0.95' 
6AL5-1 0-30* 
6AM4 2.30' 
6AM5 3.76* 
6AM6t 0.65" 
6AN5 2.50' 
6AN8At 0.70* 
6AQ5t 0.75' 
6AR5 0-70" 
6AS6t 0.80* 
6AS7Gt 150* 
6AT6t 0-65* 
6AU5GT4ß6* 
6AU6t 0.55* 
6AV5GT3-74* 
6AV6t 0.50* 
6AW8At 1-00 
6AX5GT 3-10. 
6B7 0-75 
688 0.75 
6BA6t 0.50* 
6BA7 5.12* 
6BA8A 3.75 
6BC4 3.71 
68E61- 0.45' 
6BH61- 120* 
6BJ6t 0.80* 
GBK4 4ß1* 
6BL6 85.00 
6BL7GT 3.86* 
6BN6 0.80* 
68Q7A 155* 

6BR7 4.00* 
6BR8t 1ß0W 
6BS7 4.00* 
6BW6 3.75* 
6BW7 112" 
6BX7GT 4.96* 
6BZ6 1.78* 
scat 0.40* 
6CB6At 0.50* 
6CD6GA4-00* 
6CG7 1.72* 
OCHE 4.32* 
6CL61- 0.75' 
6CW4 4.72* 
6021- 0-30* 
6DK6 2.49' 
6DQ6B 3.04' 
6EA8 2-21* 
6E68 212* 
6EW6 0.80* 
6F6 0.75 
6F23 132* 
6F28 0.96* 
6H2N 0.75* 
6H3N 0.75' 
6H6 0.75* 
6J4í 0.75* 
6J6t 0.35' 
6J7 0.75' 
6K4N 0-75' 
6K6GT 0.75* 
6K7 0.75' 
6Kß 0.75* 
6KD6 4.79' 
6L6G 2.50' 
6L6GA 1.50* 
6L6GT 0 -75' 

6L6GC 1-75* 
6L7 0-75 
6N2P 0-75 
6N3P 0.75 
6N7 0.75* 
6P25 3-50* 
6Q7 0-75* 
6R7 0-75* 
6SA7 0.75* 
6SC7 0.75* 
6SF7 0.75* 
6SH7 0-75* 
6SJ7 075* 
6SK7 0.75* 
6SL7GTt 

0-55* 
6SN7GTt 

0 55' 
6SQ7 0-75° 
6SR7 0.75' 
6SS7 0-75* 
6U5G 200* 
6U8t 0.40* 
6U8At 0.55* 
6V6GT1- 0.60* 
6X4t 0.45' 
6X5GTt 0.55' 
787 1-00. 
7C5 1-75* 
7C6 125* 
7H7 1-00* 
7R7 1 50* 
7S7 2T25W 
7Y4 0-75* 
7Z4 0-75* 
12AT6 0.45* 
12AT7t 0.45' 

12AU6 0.50* 
12AU7t 0.45* 
12AV6 0-60' 
12AV7 2.84" 
12AX71- 0.45* 
12AY7t 0.82* 
12B4At 1-00* 
12BA6 0-50* 
12BE6 0.60* 
12BH7t 0.60* 
126Y7t 0.80* 
12E1 4-00 
30C15 120' 
30C17 1.20* 
30C18 128' 
30F5 1-00* 
30FL1/2 1.00* 
30FL12 144' 
30FL14 1-28* 
30L1 0-68' 
30L15 1.32* 
30L17 1.32* 
30P4 0.92" 
30P19 0.92' 
30PL7 1-32* 
30PL13 1-44* 
30PL14 1.68* 
30PL15 1-44* 
35W4 0.60* 
5005 0'70° 
85A2 1-50 
90AG 7.26 
90AV 7-16 
90C1 1-50 
90CG 5-74 
90CV 5-99 
92AG 726 

92AV 7-16 
15062 1.80 
150C2 1.50 
150C4 2.30 
211 5-00 
723ABt 810 
807t 0-65 
811At 3.00 
812A 7-25 
8131 6.00 
833A 25.00 
866A 8.85 
872A 1140 
931A 12-24 
2050 2.50 
5642 3.16' 
5654 3.53* 
5651 1.80* 
5670 2.86* 
5814A 2.60* 
6080t 3.40* 
6146A 4-27 
61466 4.65 
61596 6-00 
6442 1500 
6973 2.61 
7586 6.79 
7587 12-54 
7868 2.03* 
8068 5.50 
8136 154 

INTEGRATED 
7400 0-20 
7401 0-20 
7402 020 
7403 Oß0 
7404 026 
7405 023 
7406 0-55 
7407 0-55 
7408 0-28 
7409 028 
7410 0-20 

CIRCUITS 
7412 0-26 
7413 045 
7416 0.40 
7417 0 40 
7420 020 
7422 025 
7423 0 35 
7425 0-35 
7427 0-35 
7428 0 50 
7430 0-20 

7432 0.36 
7433 037 
7437 0.42 
7438 0.37 
7440 0.22 
7441AN 0-92 
7442 0 78 
7447AN 120 
7450 0-20 
7451 020 
7453 0-20 

746Ó úió 
7470 0-35 
7472 0.36 
7473 036 
7474 0-40 
7475 0.59 
7476 0.42 
7480 0-60 
7482 085 
7483 1.00 
7484 1-00 
7486 0 40 
7490 0 52 

7492AN Ó BÓ 
7493 070 
7494 0.80 
7495 0-80 
7496 0.90 
7497 3-67 
74100 175 
74107 0 45 
74109 0-86 
74110 0 57 
74111 0 86 
74116 1.89 
74118 0 95 

7412Ó 
2.00 

74121 045 
74122 0 60 
74123 100 
74125 0-80 
74126 0-80 
74128 0.80 
74132 0-80 
74136 0-88 
74141 0-85 
74142 3-00 
74143 3 00 
74144 3-00 

74147 Z 45 
74148 200 
74150 175 
74151 090 

.74154 2-00 
74155 0.90 
74156 0.90 
74157 0-90 
74159 2 50 
74170 2.60 
74172 5.00 
74173 1.75 
74174 1 57 

74175 
; Ó 

74178 1'65 
74179 1 65 
74180 165 
74190 1-48 
74191 1-46 
74192 125 
74193 125 
74194 1 25 
74195 1-10 
74196 120 
74197 1 00 
74198 2-25 

76093N ,?;55 
LM309K 150 
TAA570 23D` 
TAA630S 

3.50' 
TBA480Q 

184* 
TBA520Q 

2'30* 
TBA530 1-98* 
TBA5400 

2.30* 

TBASSOQ 
22" 

TBA560CQ 

3 
22* 

A673 19 
TBATB 7 

TBA7200 
1520Q 

2 

230" 
TBA7500 

207* 
TBA990Q 

299* 
TCA2700 
TCA760A198' 

OIL 
Sockets 

8 PIN 0.15 
14 PIN 0.15 
16 PIN 0.17 

BASES 
BG7 unskirted 0-15 
B7G skirted 0-30 
BOA unskirted 0-15 
BOA skirted 0-30 
Int Octal 0-20 
Mazda Octal 0-20 
Nuvistor 0.25 
Loctal 0.55 
8 pin DIL 0.15 
14 pin OIL 0.15 
16 pin OIL 0.17 
Valve screening 
cans all sizes 0.30 

CRT'S 
1CP31 
2AP1* 
2BP1* 
3BP1 
3DP7* 
3EG1* 
3FP7* 
3GP1 
3JP1* 
3JP2* 
3JP7* 
SKP1* 
3RP1* 

3100 
8.50 
9-00 
6-00 
5-00 
7.00 
3.00 
6-00 
8.00 
800 

1000 
15-00 
3500 

4EP 
4EP7 
4EP 1 

5ADP1 
5BP * 
5CP1* 
5CP1A 
5FP 5A 
5FP7* 
5UP7* 
DG7-5 
057-32 
DH3-91 
DH7-11 
VCR97* 

25 00 
25-00 
2500 
35-00 

5.00 
5.00 

40-00 
5-00 
5.00 
5-00 

25-00 
36-00 
31 -00 
68-00 

5-00 

VCR138* 
VCR138A* 
VCR139A* 
VCR517A* 
VCR517B* 
VCR517C* 

Tube Bases 
= Surplus 

VAT 8% 

10 00 
12 50 

- 8 00 
3 00 
3 00 
3 00 

0 75 

Terms of business: CWO. postage and packing valves and semiconductors 25p per order. CRTs 75p. Items marked* add 124% 
VAT. Others 8 %. t Indicates cheap quality version or surplus, but also available by leading UK and USA manufacturers. Price 
ruling at time of despatch. Account facilities available to approved companies with minimum order charge £10. Carriage and 
packing £1 on credit orders. Over 10,000 types of valves, tubes and semiconductors in stock. POP 8% VAT 

Telephone 01 -677 2424 
Telex 946708 

E & O.E. 
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8A 10A 16A 
(TO (TO (TO 
220) 220) 220) 
0.60 0-68 1.14 
0.88 0-98 1.40 
1.19 1-26 1.80 

I £1.00, 8T116 £100, 

LYNX ELECTRONICS (LONDON) LTD 
92 BROAD STREET, CHESHAM, BUCKS 
P. and P. 30p - Overseas 90p - Matching 20p per pair. ACCESS WELCOME 

VAT 8% except for items which are 12í% - No VAT Overseas. 

RETURN 
POST 

SERVICE 

Tel. (02405) 75154 

Prices correct 
as at 31st July '77 

IMPORTANT NOTICE 
All schools, colleges, universities and 
amateur radio and electronic clubs may 
deduct 10% off pre -VAT prices. Offer 
valid till 31st October, 

MM5314" 
MM5316 
MC1310P 
SG309K 

SUPER SAVERS 
3.25 TIL209 0.10 
3.85 FCS8000 295 0.95 31 Digit Disp. } 
0.95 FCS 8024 3.50 4 Digit Disp. 

THYRISTORS 
Ply 1A 3A 3A 4A 6A 

(T05) (ST- (C (TO (TO 
UD) 106) 220) 220) 

200 0ß5 0 50 0.45 0.40 0.58 
400 0.40 0-60 0 50 0.45 0-87 

800 0.65 0.85 0-70 - 1-09 

BT108 £1 00, BT107 £1.60, BT108 £1-60, BT10 

2N3525 £0 50. 

TRIACS -Plastic TO -220 Package Isolated Tab 
4A 6.5A 8.5A 

(a) (b) (a) (b) (a) (b) 

100V 0.60 0.60 0.70 0.70 0.78 0.78 0 

200V 0.64 064 0.75 0.75 0.87 0.87 0 

400V 0-77 0.78 0.80 0.83 0.97 1.01 1 

600V 0.96 0.99 1.01 .10 1.21 1.26 1 

N.B. -(a) without internal diac. (b) with internal 

10A 15A 
(a) (b) (a) (b) 

83 0.83 1.01 1.01 

.97 0.01 1.17 1 17 

13 1.19 1.70 1.74 
42 1 50 2.11 2.17 
dlac. 

TTL7400 7482 
Series 7486 

7489 
7490AN 
7491 AN 
7492 
7493 
7494 
7495 
7496 
74100 
74107 
74121 
74122 
74123 
74141 
74145 
74154 
/4164 
74185 
74174 
74175 
74180 
74181 
74191 
74192 
74193 
74194 
74196 

7400 0.16 
7401 076 
7402 0.16 
7403 0.16 
7404 0-18 
7405 
7408 
7409 
7410 
7412 
7413 
7414 
7417 
7420 
7425 
7427 
7430 
7432 
7437 
7441 A N 
7442 
7445 
7447ÁN 
7448 
7470 
7472 
7473 
7474 
7475 
7476 
7480 

0.18 
0.18 
0.18 
0.16 
0-25 
0.40 
0.72 
0-43 
0 16 
0-30 
0.30 
0.16 
0 28 
0.80 
0.76 
0.65 
0.90 
0.61 
0.81 
0-32 
0.26 
0.30 
0.32 
0-47 
0.36 
0.55 

0.75 
0.32 
2.02 
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 
0.68 
1.30 
0.93 

0.93 
1.40 
094 
1.06 
2 -70 
1.33 
120 
1.35 
120 
1.64 

Linear I.C.s 
301A 0.40 
307 0 55" 

380 0.90" 
381 1.68" 
3900 0.70 
709 0.35 
741 0.35 
748 0-35 
NE555 045 
NE565 2.00 
NE566 1.50 
NE567 2.00" 
CA3045 0.85 
CA3046 0.80° 
CA3130 0.90 
MC1304P 0.95" 
MC1307P 0ß5 
MC1310P 160" 
MC1351P 120" 
MC1352P 0.75" 
MC1353P 0.75 
MC1458P 0-77 
MC1498L 0-82" 
SAS560 225 
SAS570 2.25 
TAA300 1'61 
TAA310A 1ß8 
TAA550 045' 
TAA611B121ß5" 
TAA861 0.65 
TBA530 1.85' 
TBA5300 1.90. 
TBA560 280" 
TBA570 0-98 
TCA270S01 . 95" 

Regulators 
723 0.45 
753 1.50 
753 1-50 
7805 1.50 
7812 1-50 
7815 1.50 
7818 1.50 
309K 0.95 
LM340 -5 1.35 
LM340 -12 1.35 
LM340 -15 1.35 
LM340 -18 1-35 
Displays 
Class II 
704 0.99 
707 0.99 
727 1.95 

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 280. 
More details next month. 

!RICE LIST 
20p 

728 1.95 
747 1.80 
750 1.80 

L.E.D. 
-2 Red 0.13 
2 Green 0.20 
2 Clear 0.10 

Clock Chips 
MM5314 3.25 
MM5316 3-85 
AAY- 5 -1224A 

3-25 
A AY-5-4007D 

9.95 
IC Sockets 
8 Pin 0-13 
14 Pin 0-14 

16 Pin 
24 Pin 
40 Pin 

0.15 
0.45 
0.80 

Diodes 
BA145 14 
BA148 13' 
BA155 0.13 
BA156 0-12 
BA157 022 
BA158 022 
BA159 025 
BY206 0 15 
BY207 020" 
BYX36-300 N4005 0 OS" 

012 IN4006 0 08' 

BYX36-600 ' 7 010" 
0 15 IN4148 0.04" 

Diodes contd 
BYX38 -900 

0.18 
BYX36 -1200 

0.21 
BYX38 -300 

0.50 
BYX38 -600 

0.55 
BYX38 -900 

0.80 
BXY38 -1200 

0.65 
BZX61 Series 

Oß6 
BZX83 Serles 

0-11 
BZY88 Series 

0.11 
OAS 0.50" 
OA10 0.40 
0A85 0.12 
OA90 0.08 
OA91 O-OS 
OA200 0 09 
íN914 0.04" 
IN4001 0.04' 
I N4002 0.0S" 
IN4003 0.066 
IN4004 0.07' 

NPN TO -3 Power Transistors. 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 pcs £4.00, 50 pcs £7-S0, 100 pcs £13.00. 
TO -18 NPN Transistors. Médium Voltage, High 
Gain unmarked. Similar to BC107/8/9. 
25 pcs £1.20, 100 pcs £350. 
TO -3 Hardware. Mica Washers, Solder tag, Nuts, 
Bolts, 50 sets for 65p. 
Rectifiers DO -4 Package. 10A 50V 0-45. 10A 
100V 0 -50. 10A 200V 0-60. 10A 400V 0.75. Please 
specify Polarity, Stud Cathode or Stud Anode. 
Ideal for Power Supplies, Inverters, etc. 

Transistors 
AC126 0.15 
AC127 016 
AC128 0.16 
AC128K 0.25 
AC141 O22 
AC141K 0.30 
AC142 0 18 
AC142K 0ß2 
AC176 0 18 
AC176K 0 32 
AC187 0i8 
AC187K Oß6 
AC188 01S 
AC188K Oß2 
AD149 0.80 
AD181 Oß5 
AD102 0 35 
AF114 0 20 
AF115 020 
AF116 0-20 
AF117 0-20 
AF118 050 
AF124 Oß5 
AF125 0 25 
AF126 0.25 
AF139 035 
AF239 0 37 

AL102 i45 
AL103 130 
AU107 330` 
AU110 175" 
AU113 1-60. 
8C107 0 12 
BC107B 0.12 
BC108 0 12 
BC1088 0 12 
BC109 0.12 
BC109B 0.12 
BC109C 0.15 
BC117 019" 
BC119 025 
8C125 Oi8 
13C126 020 
BC140 0ß2 
BC141 Oß0 
BC142 023 

BC147 0.09' 
BC148 0.09" 
BC149 0.09 
BC157 0.09 
BC158 0.09" 
BC159 0-09" 
BC160 0-32 
BCi61 0-38 
BC168 0-09 
BC769 0-12" 
BC169c 0.14 
BC182 0.11 
BC182L 0.12 
BC183 0.10" 
BC183L 010" 
BC184 011" 
BC184L 0.12 
8C186 0-20" 
8C187 0-24" 
BC2078 0-12° 
BC212 011 
BC212L 0.12- 
13C213 0.12 
8C213L 014" 
BC214 0.14" 
BC214L 0.15' 
BC237 0.1611 
BC238 0.16" 
BC300 0-34 
BC301 0-32 
BC302 0-40 
BC303 0'46 
BCY30 0-55 
BCY31 0.55 
BCY32 0-60 
BCY33 0.55 
BCY34 0.55 
BCY38 0.50 
BCY39 1.15 
BCY40 0.75 
BCY42 0.30 
BCY54 1-60 
BCY70 012 
BCY71 0.18 
BCV72 0.12 
130115 0-55 

BC143 023 I BD131 0.36 I BFX29 0.28 

BD132 
BD135 
BD136 
BD137 
130138 
BD139 
BD144 
BD157 
130181 
80182 
80103 
80184 
80232 
80233 
130237 
BD238 
80410 
80X32 
8DY10 
BDY11 
BDY20 
BDY38 
BDY60 
BDY61 
BDY62 
BDY95 
BDY96 
BPI 79 
BF180 
BF181 
BF182 
BF183 
BF184 
BF185 
BF194 
BF196 
BF197 
BF224J 
BF244 
BF257 

0.40 
Oß6" 
0-39° 
0.40" 
0.48" 
0.58- 
220 
0.60 
0.86 
0.92 
0.97 
120 
0.60 
0.48 
0-55 
0.60 
0.60 
2-30 
1.50 
2.00 
0.80 
0.60 
1.70 
1-65 
1-15 
2.14 
4.96 
030 
0-30 
0.30 
0.30 
030 
020 
020 

0.10' 
0.12" 
0.12" 
0.18 
0'17 

Oß0 
BF336 0.35 
BF337 0-32" 
BF338 0.45" 
BFW30 1.25 
BFW59 Oß0 
BFW60 0-36 

BFX30 0-30, 
BFX845 0.23' 
BFX8 025 
BFX86 025 
BFX87 020 
BFX88 0-20 
BFX89 0-90 
BFY11 1.10 
BFY18 0.50 
BFY40 0.50 
BFY41 060 
BFY50 0.20 
BFY51 0.10 
BFY52 019 
BFY53 0.25 
BFY64 Oß5 
BFY90 0-90 
135X19 9'16 
BSX20 0.18 
BSX21 020 
BSY52 028 
BSY53 0.39 
BSY54 0.33 
BSY55 0-74 
8SY65 0.30 
BSY76 020 
BSY78 0.75 
BSY95A 0.96 
BUM 
BU705/02 

.00 

1-90' 
BU108 3-00" 
BU109 2.50" 
BU126 160" 
BU133 190 
BU204 1.60" 
BU205 1-90" 
BU206 2.40 
BU208 2.80' 
MJ480 0-80 
MJ481 1.05 
MJ480 0.90 
MJ491 1.15 
MJE340 0.40 
MJE520 0.45 
MJE521 0.55 
OC43 0.95 
0C44 0.32 

0C45 0-32 
OC46 0.20 
OC70 0.30 
0071 Oß5 
OC72 0.22 
0084 0.40 
0C139 110 
OC140 1.30 
OC170 0-23 
TIP29A 0.44 
TIP30A 052" 
TIP41A 0.54 
TIP32A 0.64 
TIP41A 0-88 
TIP42A 0.72 
2N404 0.40 
214696 0-20 
2N697 0-20 
2N706 0.15 
2N1131 0-15 
2N1132 0.16 
2N1302 0.40 
2N1303 0.40 
2N1304 0.45 
2N1305 0.45 
2N1306 0.50 
2N1307 050 
2N1308 0-60 
2N1309 0-60 
2N1711 0.24 
2N2102 0.44 
2N2217 0-30 
2N2369 0.14 
2N2389A 0.14 
2N2483 Oß0 
2N2484 0.16 
2N2846 0.50 
2N2711 0.20 
2N2712 0.15 
2N2904A 0.20 
2N2905 0-18 
2N2005A 022 
2N2906 0-18 
2N2925 0-14" 
2N29260 0F09 
2N2926R 0.10" 
2N2926V 0-00 
2N2926G 0.10" 

2N3053 
2N3055 
2N3í37 
2N3440 
2N3442 
2N3570 
2N3702 
2N3703 
2N3704 
2N3705 
2N3700 
2N3707 
2N3708 
2N3709 
2N3710 
2N3711 
2N3715 
2N3716 
2N3771 
2N3772 
2N3773 
2N3819 
2N4347 
2N4348 
2N4870 
2N4871 
2N4918 
2N4919 
2N4920 
2N4022 
2N4923 

020 
0-50 
1.10 
0.58 
120 
3-60 

010" 
0.10" 
0 10 
0.10 
010 
0.10" 0f9 
0.09" 
0.10" 
0.10" 

1.70 
1.80 
1-60 
1-90 
2.10 

0 ß6 
1.10 
1.20 

035' 
0 ß5' 
0.60" 
0.70' 
0.50" 
0.59 
0-48, 

MEMORIES 
2102A -6 3.60 
2112A -4 4.75 
6508 7.95 
2102 2.50 
2107 10.00 
2112 4.50 
2513 8.50 
2602 2.50 

Resistors' 
10 OHM -10M 
!Watt 15p 
t Watt 2 O 

CMOS 
PLASTIC 
4000BE 020 
40018E 0.20 
40026E 0.20 
40066E 1.05 
40076E 0-20 
40088E 0.93 
40098E 0.52 
40108E 0.52 
40118E 0.20 

40136E 
40148E 
40158E 
4016BE 
40178E 
40186E 
40196E 
40208E 
4021 BE 
40228E 
402313E 
4024BE 
4025BE 
40268E 
40278E 
4028BE 
40298E 
40308E 
4041 BE 
40428E 
40348E 
40448E 
40468E 
40498E 
40508E 
40698E 
4070BE 
4071BE 
40728E 
4081 BE 
40828E 
4510BE 
45118E 
4516BE 
45188E 
4520BE 

0.20 
0.50 
1-00 
0.95 
0.54 
1.00 
1.10 
0.50 
1.12 
1.03 
0-95 
0-20 
0.56 
0.20 
1.55 
0.62 
0.91 
1.10 
0.55 
0.80 
083 
1-00 
0.94 
1.32 
0.54 
0.54 
0.30 
0.50 
026 
026 
0.20 
026 
1.42 
1.50 
1.35 
1.25 
1-20 

TV 
AY -3 
parts: 
model 
black 
f4.95. 

GAMES CHIP 
-8500 £6.95. Printed circuit and kit of extra 
-black and white version E1 I .95, colour 

P.O.A. Colour encoder kit converts any 
and white TV game to colour £6.25 Rifle kir 

Send sae for free data. 

NEW 
Resistors 
Preset 
Potentiometers 
30p. 
220 
22pí 
-01 to 
Electrolytics 
16V 22, 
I 1p. 
33V 84p. 

COMPONENT SERVICE 
5% carbon E 12 1 E7 to I0M 4W 14p. 1 W 3p. 

pots subminiature 0.1W 100 0 to 4M7 9p. 
,tW 4K7 to 2M2 log or lin. Single 

Dual 95p. Polystyrene Capacitors 612 63V 
to 8200pí 34p. Ceramic Capacitors 50V 66 
to 47000pf 3p. Polyester capacitors 160V E6 

Imf 54p. -15, 22, -33mí 7p, -47mí IIp. 
50V -47, 1, 2mí 5p. 25V 5, 10mí 50. 

33, 47mí 6p. 100mf 7p. 220, 330mí 9p. 470mí 
1000mí 18p. Zener Diodes 400mW E24 3V3 to 

MAINS 
6.0 -6V 
30V 
30V 2A 
9 -0 -9V 
E289. 

TRANSFORMERS 
IOOmA 94p 9 -0 -9V 75mA 94p. 0/12/15/20/24/ 

IA £3.85. 12 -0 -12V 50mA 94p. 0/12/15/20/24) 
£5.15. 6.3V 14A E20. 6 -0 -6V I-A L275. 

;A £2-39. 12 -0 -12V IA £2.69. 15.0 -15V IA 
30.0 -30V IA £3.59. 

PRINTED 
Contains 
ferric 
cutter 
Etch 

CIRCUIT KITS, ETC.. 
etching dish, 100 sq ins of pc board, 11b 

chloride, etch resist pen. drill bit and laminate 
£3.95. 100 sq ins pc board 80p. 1 l FeCI E( -05. 

resist pen 75p. 

SDECS 
S -DeC 
u -DeCA 
IC carriers 
16 d;; 

AND T -DECS 
£I .94. T -DeC £3.61. 

£3.97. u -DeCB £6.67. - ;tj,/f 
with sockets: _-7 

£1 -91. 101'05 £1 -79. 

SINCLAIR 
Cambridge 
library 
Scientific 

CALCULATORS 
Scientific Programmable £1395. Prog. 

£4.95. Cambridge Scientific £8.45. Oxford 
E10.60. Mains adaptors £3.20. 

BATTERY 
TV GAMES 
Stabilised 
3 -WAY 
With 
Type 
300mA 
IOOMA 
With 
9V + 
CASSETTE 
74V 
FULLY 
Switched 
CAR 
Output 

ELIMINATOR BARGAINS 
POWER UNIT 

84V IOOmA £3.20 
MODELS 

switched output and 4 -way multi -jack connector. 
1:-314416V at IOOmA 52ß0. Type 2:- 617í/9V 

£299. 
RADIO MODELS 

press -stud connectors. 9V £3.45. 6V £345. 
9V E5.15. 6V +`6V £5.15.41V + 44.V £5.15. - 

MAINS UNIT 
with 5 pin din plug 150mA 63.65. 

STABILIZED MODEL £6.40. 
output of 3/6/7 -1/9V 400mA stabilized. 

CONVERTORS í2V INPUT 
9V 300mA El 80. Output 74V 300mA El .80. 

BATTERY 
Send 
100mA 
4+V 
6V-1-6V 
Cassette 
Transistor 
3)44/6/71/9/12/15 
Heavy 
21/25/28/34/42V. 
Car 
DC IA 
Stabilized 
30V in 

ELIMINATOR KITS 
s.a.e. for free leaflet on range. 

radio types with press stud battery terminals. 
E2-10. 6V L2.10. 9V E2-10. 4 *V +44V £2.50. 

£2.50. 9V +9V £2.50. 
type 7íV IOOmA with din plug 6210. 

stabilized 8 -way type for low hum. 
/18V. IOOmA 83.20. ;Amp £6.40. 

duty 13 -way types 4+j6/7181/I 1/13/14117, 
I Amp £4.85. 2 Amp 47.95. 

convertor kit Input 12V DC. Output 6/7í19V 
transistor stabilized El -95. 

Laboratory power kit Switched I to 
O- IV steps. 1 Amp £12.45.2 Amp E14-95. 

BI -PAK 
5450 
MK60 
£3.75. 

AUDIO MODULES 
tuner Eí1.95. AL60 E4-86. PAI00 £14.95. 
audio kit £3645. Stereo 30 £1795. SPM80 
BMT80 E4 -25. Send sae for free data. 

SINCLAIR 
1C20 

IC20 
IOW+ IOW stereo integrated circuit amp kit 
with printed circuit and data £6.95, 
Power supply kit for above £3.65 
Volume, tone control and preamp kit £8.95. 
sae for free leaflet on the whole system. 

PZ20 
VP20 
Send 

JCt2 AND JC40 AMPLIFIERS 
í2 6W I audio 

amp with free data 
a \ and printed 
circuit £1.95. ue 
Also new )C40 20W 
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 E144. Extra parts and pcb for radio 
£3.85. Case LI. Send sae for free data, 

SWANLEY ELECTRONICS 
DEPT. PW, PO BOX 68, 

32 GOLDSEL RD., SWANLEY, KENT 

Post 30p. Prices include VAT. Official orders welcome. 
Overseas customers deduct 7°A, on items marked 
and I I% on others. 

si 
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Ill 

is 

- 
INVERTORS P.E. ORION STEREO 

AMPLIFIER &TUNER 
ASTROIGNITiON 

Complete kit of parts 
(£11.90 + 60p P. & P.) 
only two connections 
(£14'80 + 60p P. á P.) 
Consider the advantages: 
Fuel economy. Faster 
lent cold starting. Smoother 
burning. Less exhaust 

TRANSFORMERS 
SPECIAL OFFER 

Miniature Mains Trans. 
fi- 0- 812v 
12 -0 - 6V A. 
(£1.29 +25p P. & P.) 
Transformer and coils 
ficatíons both in High 

TRADE AND EXPORT 
ON ALL PRODUCTS: 

ASTRO ELECTRONIC`? 
Springbank 

....L.. 

SAVE 
FUEL 

IN 

. 
IN 

II 

El 

III 

Ill 

KIT FORM or BUILT UP. 

4 a«: 

May be mounted slim line or stacked as above. Parts 
available separately for both units. 
20 + 20 Watts r.m.s. into 8 ohm load. Distortion less than 0.1% 100Hz- 10kHz. Frequency response f 1d6 
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 -fi en- thusiasts have classed it as fantastic and real value for money. The CCT incorporates a low flux transformer 
and inputs for disc, tape, tuner, etc. 

TUNER UNIT 
May be purchased separately in matching slim Tine case. As full kit or individual parts. 
Send S.A.E. for price list and specification sheets. 

'. 
L OUDSPEAKERS 

w. 

8 inch system 
This system is designed for use with above amplifiers 
rated up to 25W r.m.s. per channel at 8Q. May be in- corporated in an enclosure 295 x 490 x 295mm (11.5 x 19.3 x 11.5in) approx. external, constructional details 
Of which are given with each bass unit, to provide an overall frequency response of 50Hz to 22kHz. Four- element cross -over, ready constructed on p.c.b. Output leads have push -on receptacles to suit speaker tags. 
Cross -over frequency is 2.8kHz approx. 

e 0 
R 

; 
e 

if 
" í 

"r, 
- 

f 
for this proven and tested system. + 8% VAT or ready built with 
to alter. 

+ 8% VAT. 

acceleration. More power. Excel- 
running. No contact breaker 

gases. 

r 
- 

1 - 

+ 8% VAT r' 
manufactured to customer speci- 

Volume and Small Order capacity. 

ENQUIRIES WELCOMED 

p + 
Road 

(31475) 

240v 

O/P 
400W- 
available. 

These 
whilst 
matically 
interuption 

vL 

-50Hz from your 12v car battery. 
Powers available. 25W- 40W- 75W- 150WOOW- 
500W- 1kW- 15kW. Various battery UP voltages 

AUTOMATIC INVERTORS 
units have built -in battery charger which functions 
mains are healthy. Upon mains failure unit auto- 

switches to invertor operation ensuring no 
of supply. 1 Send S.A.E. for price lists, 

RHYTHM GENERATOR 
- , 

.y: 
é1 . 

- 

` 
- / 1-- 

A 0 et t áßt' aiLv f..i.. 
gWING.Iy .p0x1POT.EMUpx, 

TANGO.CHACprT2.ROCMAMa4 
<E 

MARCN 
15 different rhythms, 9 percussion instruments, Tempo 
range 15 to 100 bars /min. Full kit of parts available at 
£39.50 + £1 20 P. á P. + VAT at 8 %. Price assembled 
and tested odd £12.Ports available separately, send S.A.E. 

POWER UNIT 
Regulated 

.« 

y* fr 

" "r Voltage adjustable from 1-35v at 2 amps. Short circuit 
protected. Voltage and current meters incorporated. 
Full Kit of parts £48 + 8% VAT or assembled and tested 
£56 + 8% VAT. 

Chesterfield 
Derbyshire 

N.B. -DELIVERIES ON ALL ITEMS MAY TAKE UP 
TO 28 DAYS. DEPENDING ON AVAILABILITY 
AND DEMAND. CASH IN REGISTERED ENVELOPE 
OR POSTAL ORDERS CAN REDUCE TIME by 
NOT HAVING TO CLEAR CHEQUES 

We reserve the right to alter published prices in the 
event of component or postal increases. 

PRACTICAL WIRELESS T.V. SOUND TUNER 
(Nov. 75 article by A. C. Ainslie) Copy of original article supplied on request 

IF Sub -Assembly (G8) £6.80. P & P 75p 
Mullard ELC1043 V'cap UHF Tuner£4.50. P & P35p. 
3 -way Station Control Unit £1.20. P & P 25p. 
6 -way Station Control Unit (Special Offer) £1.00. 
Power Supply Prtd 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 12% VAT to price of goods. P & P all items 85p. 
Callers welcome at shop premises. 

MANOR SUPPLIES 
172 WEST END LANE, LONDON NW6 

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

PLEASE MENTION 

PRACTICAL WIRELESS 

WHEN REPLYING TO 

ADVERTISEMENTS 

Practical Wireless, November 1977 

Single stage stereo preamp boards Max 1/P 700Mv (high z) gain 26 d.b. new. 40p Grundig Electret microphone inserts with F.E.Y. preamp £1:50. 
12 volt Amp. Boards with TBA8101.C., 2 x 1000 M.F.D. caps etc., new 70p. A.M. /F. M. 7 trans. tuner board with Var. cap., Sway push button unit 10.7 Mhz filter, I.F.T.'s, etc., suitable for spares 75p. 
Model motors 1.5-6v d.c. 20p, 12 v d.c. 5 pole40p. 
Low rev. motors -240v a.c. 1/24th r.p.m. 65p, ' /,th r.p.m. 65p 115v a.c. miniature motor with 
Plasticxpol c et boxes A.B.S. black with lid, 75 x 56 x 35mm 40p. 95 Si 71 x 35 mm 49p. 115 x 95 x 37 mm 57p. 
Grey potting boxes A.B.S. with lugs 23 x 48 x 23 mm 11p. 38 x 52 x 25 mm 13p. 100 x 80 x 42 mm 28p. 
G.P.O. board with 64 BC107 (type) trans. 2 reed and one mercury relay, diodes etc. £2.00 + 55p p á p. 
500 m reels 2 core single strand wire £4.00 + 85p p & p. SAVBIT 500 gram cored solder per reel £2.50+ 35p p & p. 
465 kz I.F. panels 61F.T.'s 3 trans. etc. 30p. 
200P.F. twin dielectric variable caps. }" spindle 35p. Stereo preamp chassis with controls ceramic input with circuit£3-50. 
300 Khz. HC6U crystals 40p. 
240v a.c. large solenoid 25 lbs. push /pull 4 travel £3.25 + 50p p á p. G.P.O. buzzers 6 -12v d.c. 30p. 6 -12v hooters 50p. 
Miniature solid state buzzers 6, 9, 12, or24v 15 M/a 75p. 
Omron 12v a.c. relays 11 pin series 3 c/o 5 amp 80p. 
Miniature 220v a.c. sealed relay 2 pole c/o 40p 
12e d.c. sealed relay3 pole n /n, 1 pole n /c, 1 pole c /o, 2 amp contacts 1300 con 65p. 12v reed relay 4 make 20p. 
6Mh 3 amp smoothing chokes 30p. 
V eeder root reset. 3 digit 240v a.c. counters £1.95. 
Single digit electro mech. counter 24v d.c. 
100 -0 -100µa level meters 75p. 
Stereo tuning meters 100ua per movement £2.75. 
Level meter 20mm x 10 mm 10 m/A 40p. 
Smiths 270° 5mA, meters 115mm diam. scaled In tons £1.50. 
Ferranti 250 -0 -250 ate panel meter (scaled 150 -0 -150) 80 x 75 mm £3.50. 
Mains transformers 240v a.c. primary A 6 -0 -6v 100 m/a 75p. 9 -0 -9v 75 m/a 75p. 12 -0 -12v 50 m/a 75p. 12v 500 m/a 95p. 15 -0 -15v 1 amp £2.00 + 35p p á p. 0- 12- 15- 20 -24 -30 2 amps £4.95 á 35p p & p. 2.5v 2 amp £1.75 + 35p p & p. 35v 2 amp + 2.5v 2 amp Toroid. £2.75+ 35p p & p. 
18v 1 amp rectified £1.95 + 35p p & p. 18v 1.5 amp + 12V 1 amp £2.20 + 35p p & p. 
20v 2.5 amp £2.20 + 35p p & p. 80 watt auto tapped 240 -135 -115 -110v a.c. £1.95 + 35p p á p. 300 watt auto 110 -240v a.c. £3.50 + 50p p & p. 
Tape heads. JAP cassette mono std. 90p B.S.R. MN1330 4. track dual imped. record/ play back 50p B.S.R. SRP90 -4 track stereo record playback £1.95. 
B.S.R. TDIO dual head assemblies b track record playback staggered stereo with built in erase per head £1.20. B S R 4SE std }track erase heads 30p. 
Computer capacitors new 14,000ír 35v d.c. 30,000AF 40v d.c. 4,2000F 100v d.c., 60,000 AF 30v d.c. all 75p each. 
20,000 M.f.d. 45v d.c. ex. equip. 40p 
2,200 M.f.d. 6.3v d.c. P.C. mounting and 4,700 M.f.d. 6.3e d.c. P.C. mounting new, small 5p each type 10 M.f.d. 6.30 d.c. P.c. Mounting £2.50 per 100. 
Semiconductors 741 8 pin Di123p. CD4051 CMOS single 8 channel multiplexer 50p 
TBA800 90p. Motorola MRD3051 PM OTO transistor 35p, N. channel F.E.T. SIM to 2N3819 
18p. MAN 3A3mm led displays 50p. 
Lucas 500v 5 amp N.P.N. stud power trans. 55p. 
2" green L.E.D's 12p. M203 dual matched paid mosfets single gate per FET 409 SL301 dual matched pair silicon NPN transistors Ft. 300 Mhz 30p. 
CV2184 CRT 2# "with P.D.A. £1.95+ 50p p & p. 
G.P.O. keyswitch assy., 3 switches 2-3 way 1 -2 way multipole 35p BulgIn roller micros 15p. 

ORDER ADDRESS 
PROGRESSIVE RADIO 

31 CHEAPSIDE 
LIVERPOOL 2 051 236 0982 
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SMALL ADS 

NOTICE TO READERS 
When replying to Classified Advertisements 
please ensure: 
(A) That you have clearly stated your require- 

ments. 
(B) That you have enclosed the right remittance. 

(C) That your name and address is written in 
block capitals, and 

(D) That your letter is correctly addressed to the 
advertiser. 

This will assist advertisers in processing and 
despatching orders with the minimum of delay. 

Receivers and Components 

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 8BN 
West Wittering 2023 (STD Code 024366) 

SURPLUS TRANSISTOR Amplifier Modules 
75p each, Ex GPO Multimeters 20,0000/V 
DC, with leads and leather case, £8.00, 
plus 50p P &P. Ex GPO Cutters and Pliers, 
75p each. Archer, 9 Pine Grove, Maidstone, 
Kent. 

BRAND NEW COMPONENTS BY RETURN. 

Electrolytic capacitors 16V, 25V, 50V. -O 47, 1.0, 2'2, 
4.7 & lOmfd. -5p. 22, 47 -5hp. (50V-6p). 100-7p (50V- 
8p) 220 -8p. (50V -10p) 470 -11p. (50V -18p) 1000/16V- 
15p. 1000/25V-18p. 1000/50V -22p. 
Subminiature bead tantalum electrolytics -0 1, 0.22, 
0.47, 1.0, 2.2 RR 35V, 4.7/25V -11p. 10/25V -13p. 22/16V, 
47/6V, & 100/3V -15p. 
Millard miniature ceramic E12 series 2% 63V. topf. to 
47pf -3p. 56pf. to 330pf. -4p. 
Vertical mounting ceramic plate 50V. 
612 series 22pí- 1000pf. E6 series 15000- 4700051. -2p. 
Polystyrene E12 series 63V horizontal mounting. 10pí 
to 1000pf -3p. 1200pf. to 10000pf. 4p. 
Mullard polyester 250V vertical mounting Eli series. 
0.01 to 0.1- 40.0.15, 0.22- 5p.0.33, 0.47 -8p. 0.68 -11p. 
1.0 -13p. 1.5 -20p. 2.2 -220. 
Mylar (Polyester) Film 100V vertical mounting. 0051, 
0002, 005 -3p. 0.01, 0.024p, 0.04, 0.05 -4 }p. 

Miniature resistors Highstab E12 series 5 %. Carbon 
Film 025W 10 to lOMn.(10% over 1M11)-1p. Metal Film 
0125W, 0.25W & 0.5W 100 to 2M20. lhp. Metal Film 
1 W.27á2 to 10M0. -2p ea. 

1N4148-3p. 1N4002-5p, 1 N4006 -7p. 1N4007-8p. 
0C107/3/9, 0C147/8/9, BF157/8/9 & BF194 & 197 -8p. 
Fuses 20mm. glass. 1i" glass & 1" ceramic. 2 }p. Post 
lop. (Free over £4.00) Prices inclusive of VAT. 

THE C. R. SUPPLY CO. 

127, Chesterfield Rd., Sheffield 58. 

TIRRO ELECTRONICS, the mail order divi 
sign of RITRO ELECTRONICS UK offers 
a wide range of components for the 
amateur enthusiast. Large SAE or 20p 
brings list. GRENFELL PLACE, MAIDEN- 
HEAD', BERKS. SL6 1HL. 

538 

The prepaid rate for classified advertisements 
is 20 pence per word (minimum 12 words), box 
number 60p extra. Semi -display setting £6.80 
per single column centimetre. 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). 

CONDITIONS OF ACCEPTANCE 

OF CLASSIFIED ADVERTISEMENTS 

1, Advertisements are accepted subject 
to the conditions appearing on our 
current advertisement rate card and on 
the express understanding that the 
Advertiser warrants that the advertise- 
ment 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 conse- 
quences. 

ORCHARD ELECTRONICS 
I.C.s TTL. C /Mos. Linear. Capacitors. Resistors. (812) 
SIL /Rectifiers. Diodes. LED. Thyristors. Zeners. Voltage 
Reg. DIL Sockets. Bridge Rectifiers. Potentiometers. 
Presets. Triacs. Diac. Plugs. Sockets. Cable. Vero. 
Carefully selected range, excellent despatch service. 
Some day turn round. S.A.E. List. Suppliers to A.E.R.E. 
U.K.A.E.A, Governments Depts. Schools. Universities. 
Manufacturers. Accounts opened for trade and amateur. 
Join the professionals. Phone by 4 p.m. Goods out 
1st class by 5 p.m. Try us and prove it 

ORCHARD ELECTRONICS 
Flint House, High Street, Wallingford, 

Oxon. Telephone 0491 -35529 

TOUCH CONTROLLED 
LIGHTING KITS 

These KITS replace conventional light switches and 
control 300W of lighting. No mains rewiring required 
Insulated Touch Plates. Easy to follow instructions. 
TSD300K- TOUCHSWITCH & DIMMER combined. 
ONE touch plate to switch light on or off. Brightness 
controlled by small knob - £5'20. 
TS300K- TOUCHSWITCH. TWO touch plates ON and 
OFF -£400. 
TSA300K- AUTOMATIC. ONE touch plate. Light turns 
off after preset delay -£4.00. 
LD300K -LIGHT DIMMER KIT -£2.80. 
CMOS -LOW PRICES! 
4000 18p 4011 18p 
4001 180 4012 18p 
4002 16p 4013 51p 
4007 18p 4015 91p 

4016 
4017 
4023 
4025 

51p 
910 
18p 
18p 

4040 
4049 
4077 
4519 

97p 
50p 
45p 
56p 

TRIACS 400V TO220 
isolated tab 
8.5A 79p Diac 21p 
6.5A with trigger 80p 

NE555 36p (3 for £1) 
741 24p (3 for 60p) 
2N6027 (PUT) 34p 
2N3055 36p 

Clock /Appliance Timer KIT inc. AY -5 -1230, 0.5" 
LED display, triac, switches, box,PCBs, etc. £1595 
AY -5 -1230 Clock /appliance Timer IC £4.85 

QUANTITY DISCOUNTS ON REQUEST 
Add 8% VAT + 25p P &P. Mail Order Only to: 

T. K. ELECTRONICS (PW) 
106 Studley Grange Road, London W7 2LX 

t coy +Oev VINTAGE RADIO `00,,ß 

1920 to 1950 
s 

ReceivOrs, valves, components, service data, historiçal 
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, 70p post paid. 

TUDOR REES (Vintage Services), 64, Broad Street, 
Staple Hill, Bristol, BS16 5NL. Tel. Bristol 565472. 

Radio Receivers 
MULTIBAND RADIOS. 12 band ... Marine, 
Aircraft, LPSB, HPSB, UHF (430/470), 
SW1 /4, MW, LW, FM. RF gain. BFO. £155. 
GRUNDIG SATERLITT £199. BFO Units, 
£16.50. SHARP MW/Aircraft, £13, Langtons, 
High Street, Rocester, Staffordshire. SAE 
lists. 

Electrical 
STYLI, CARTRIDGES, AUDIO LEADS, etc. 
For keenest prices send SAE for free list 
to: Felstead Electronics (PW), Langley 
Lane, Gatley, Cheadle, Cheshire SK8 4EE. 

Books and Publications 
SIMPLIFIED TV REPAIRS. Full repair 
instructions individual British sets £4.50, 
request free circuit diagram. Stamp brings 
details unique. TV Publications (Anse PW), 
76 Church Street, Larkhall, Lanarkshire. 

RADIO BOOK SERVICE 
SO Projects using IC CA3130 (R. A. Penrold) LI 05 

50 CMOS IC Projects ( R . A. Pen(old) . . . . . . . . . . . LI-05 

A Practical introduction to Digital IC's LI 05 

28 Tested Transistor Projects( R. Tossers). . . . . LI -05 

50 Projects using Relays, SCR's & TRIAC's IF. G. Bayer) LI -20 
How to build your own Metal & Treasure Locators IF. G. Bayer) . . L0 -95 

Practical Repair & Renovation of Colour TV's IC. F. Miller) El 05 

Fun A Games with your Electronic Calculator (I. Vine) LOOS 
How to build Advanced Short Wave Receivers R. A. Penloldl . . LI -30 

Radio Antenna H'book for Long Distance Reception . . . LO -95 

50 (FED Field Effect Transistor Pro¡eccs IF. G. Raycc, LI -35 

Servicing Transistor Radio Receivers L0-95 

Solid State Short Wave Receivers for Beginners LI 05 

PRICES INCLUDE POSTAGE & PACKING... S.A.E. FOR FULL LIST 

4 CNILCHESTER COURT WICKHAM RD. BECKENNAM KENT BR3 20W. 

YOU CAN'T HELP BUT MAKE MONEY. If 
you follow the planned and detailed infor- 
mation on how to start your own business 
rewinding Armatures, set out in the new 
manual which is profusely illustrated and 
leads you through easily understood stages 
of fault diagnosis, taking data, test pro- 
cedures, laying down new windings, where 
to obtain work, how to cost jobs etc. NO 
PREVIOUS ELECTRICAL KNOWLEDGE 
REQUIRED. Complete instruction manual, 
£4, plus 30p P &P, CWO. Copper Supplies, 
102 Parrswood Road, Withington, Manches- 
ter 20. Dept. PWB. 

THE DALESFORD SPEAKER BOOK 
by R. F. C. Stephens. 

This book is a must for the keen home constructor. 
Latest technology DIY speaker designs. Contains full 
plans for Infinite baffle and reflex designs for 10 -100 
watts, also unusual centre -bass system for those who 
want Hi -fl to be "Heard and not seen ". £1.95 (£2.20 post 
paid. $5 Overseas). 

VAN KAREN PUBLISHING 
5 SWAN STREET 

WILMSLOW 
CHESHIRE 

Educational 
COURSES -Radio Amateurs Examination, 
City & Guilds. Pass this important examina- 
tion and obtain your G8 licence, with 
an RRC Home Study Course. For details of 
this, and other courses (GCE, Professional 
examinations, etc.), write or phone: THE 
RAPID RESULTS COLLEGE, Dept. JX1, 
Tuition House, London SW19 4DS. Tel: 01- 
947 1102 (24hr recording service). 

GO TO SEA as a Radio Officer. Write: Prin- 
cipal, Nautical College, Broadwater, Fleet- 
wood FY7 8JZ. 

Aerials 

G2DYM AERIALS 
TXers and S.W.L's -Have a proper aerial system, 
anti -TVI, individually designed, purpose built for 
your particular interests, QTH and Equipment by 
and ex -BBC Transmitter and Aerial Engineer. 
Details 7" x (2" SAE and 3, 9p stamps. 

LAMBDA ANTENNA STUD FARM, 
WHITEBALL, WELLINGTON, 

SOMERSET 
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Service Sheets 

SERVICE SHEETS - COLOUR TV SERVICE MANUALS 
Service Sheets for Mono TV, Radios, Record Players and Tape Recorders 75p. Please send large Stamped Addressed 

Envelope. We can supply manuals for most makes of Colour Television Receivers by return of post 
B.R.C. PYE ECKO PHILIPS ITT /KB SONY O.E.C. HITACHI BAIRD ULTRA INVICTA FERGUSON 

H.M.V. MARCONI AND MANY MORE 

rated 

orders otherwise cannot be 
service men, please note, we 
s. No overseas mail please. 

CALLERS PLEASE 

s. 
I0 
20 
30 

i 

,_. "p y ,,,,,p 'pp. r, .e po, o, pev ,, ,va pe,or e prompt reply. Also comprehensive T,V. repair 
Ca manuals byJJ. M. Court. S.A.E. Ufor details. MAIL ORDER ONLY 

G. T. TECHNICAL INFORMATION SERVICE 
10 DRYDEN CHAMBERS, 119 OXFORD ST., LONDON WIR 1PA 

BELL'S TELEVISION SERVICES for Ser- 
vice Sheets on Radio, TV, etc., 75p plus 
SAE. Colour TV Service Manuals on 
request. SAE with enquiries to BTS, 190 
Kings Road, Harrogate, N. Yorkshire. Tel: 
(0423) 55885. 

CF.RV7r'F. SHEETS for Radio, Television, 
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. 

LARGE SUPPLIERS OF SERVICE SHEETS AND COLOUR MANUALS 
TV, Radio, Tuners, Tape Recorders, Record Players, Transistors, Stereograms, Radiograms. 

All at 75p 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 and 
attended to. Uncrossed P.O's or crossed P.O's returned if service sheets are not available. All : 

operate a same day return service, all claims of non -delivery should be made within seven day 
Mail order only or 'phone 01-458 4882. Free TV fault tracing chart or TV list on request with order. 
C. CARANNA, 71 BEAUFORT PARK, LONDON, NW11 6BX NO 

SERVICE SHEETS, Radio TV, etc., 10,000 
models. Catalogue, 24p, plus SAE with 
orders, enquiries. Telray, 154 Brook Street, 
Preston PRl 71IP. 

For Sale 
BACK COPIES, PW, T, PE, 20p plus 
postage. Phone (Aylesbury) 20758. 

NEW ISSUES of "Practical Wireless" 
available from April 1974 edition up to 
date. Price 65p post free. Bell's Television 
Services, 19O Kings Road, Harrogate, N. 
Yorkshire. Tel: (0243) 55885. 

Wa 

SURPLUS ? ?? Turn it 
35529 (Oxon). 

ARMATURE & COIL WINDING 
ENAMELLED COPPER WIRE 

Only top quality materials supplied. 
All orders dispatched within 24 hrs. 

W.G. 1 lb reel 5 lb reel 
to 19 £2.95 £1.60 
to 29 £315 £1-80 
to34 E3.45 E190 

35 to 40 £3.65 £2.10 
All prices are inclusive of P. L P. In U.K. 

COPPER SUPPLIES, 102 Parrswood Road, Millington, Manchester 20. Tel: 061.45 8753 

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 v 5in x 3in, £170. loin x Sin x 
3in £2.42, 10in x Sin x 3in £3.02. 12in x loin 
x 3in £3.96. 8in x 4 in x 4in £1.98. loin x 
6in x 4in £2.97. 12in x 8 in x 4in £396. 7in 
x 7in x Sin £2.91. 8in x loin x 6in £3.96. 
12in x 8in x 7in £440. 12in x 12ín x 7in 
£484. Plus 85p carriage and 8% VAT. 
Over 400 models to choose from. Prompt 
despatch. Free literature (stamp would be 
appreciated). Bazelli, Dept. No. 25, St. 
Wilfrid's, Foundry Lane, Halton, Lancaster 
LA2 6LT. 

into cash. Phone 0491 
1 II 

WANTED. New 
prices, popular t3 
(C), 367 Kensin 
Yorkshire. 

Val 
pes 
;ton 

ves, Transistors. Top 
. Kensington Supplies 

Street, Bradford 8, 

WANTED NEW Valves, transistors, I.Ce, 
amplifiers, receivers, televisions (Anything 
Useful) any quantity. Stan Willets, 37 High 
Street, West Bromwich. Tel: 021 -553 0186. 

Miscellaneous 

HIGH QUALITY 
LOW DISTORTION 

OSCILLATOR 

hi -fi systems. 
Designed by Mr. J. L. Linsley Hood 

Kit price, E19.50-1-Tax at 8 %. P/P 
Specification- Frequency range: IO H 

Output: 10mV -I volt i 

Sine- and Sauare -wave forms: Dist. below 02 
ed b 

& Ins., LI 00. Made and tested, £23. 
H: kHz in 4 steps. 

n 3 steps. 

Attenuator: Power 
Other instruments: MILLIVOLTMEI 
TORTION ANALYSER. Also: HI -FI 
S.A.E. for further information to: 

ER, 
AMI 

y 9 V battery. 
FREQUENCY METERS, 60 V I A REG 
KITS 10 -100 W. F.M. TUNERS, KEF SPI 

TELERADIO ELECTRONICS 
325 Fore Street, Edmonton, London N.9. Telephol 

RECHARGEABLE BATTERIES. `AA' pen - 
cell (HP7), £1.26; Sub `C', £1.29; `C' (HP11), 
£2.38; `D' (HP2), £292; PP3, £4.98. Match- 
ing chargers £5.91 each, except PP3 char- 
ger, £4.99. Charging holders for 2, 3, 4, 5 
or 6 pencells, 35p. `C' and 'D' size holders, 
4 cells only, 50p. Prices include VAT. Add 
10% post, package and insurance, orders 
under £20. 5% over £20. SAE for full details 
plus 75p for `Nickel Cadmium Power' 
booklet. Mail orders to SANDWELL 
PLANT LTD., 201 Monmouth Drive, Sutton 
Coldfield, West Midlands. Tel: 021 -354 9764. 
Callers to TLC, 32 Craven Street, Charing 
Cross, London WC2. 

ENAMELLED COPPER WIRE 
- lib 8oz 4oz 

e9 
62 
89 

t 04 

14 -19 240 1.20 
20-29 2.45 9.60 
30-34 2.60 1 -70 
35 -40 2.85 1.90 

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 E4 98W 

Reg. Office: 22 Coningsby Gardens, 

2oz 
.50 
.59 
.64 
75 
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:AKER UNITS. 

e: 01-807 3719. 

i 

MORE DX? 
FREE DX from tiring WHISTLES and CW interference - 
FAST, with a Tunable Audio Notch Filter. Sharp notch 
tunes 350 -6000 Hz, speaker amplifier Only £7.90 
EXPLORE 10 -150 KHz with a VLF Tuner. Antenna in- 
audio out Only £9.70 
Get SPOT -ON the DX with a Crystal Calibrator. Switched 
1 MHz, 100 KHz and 25 KHz with EQUAL LEVEL 
harmonics to VHF Only £13-80 
ADD 100 -600 KHz with an LF Converter. Antenna tuning, 
feeds 3.5 -4 MHz receiver Only £8.80 
Each easy -assembly kit includes ALL parts, printed 
circuit, 11" x 3" x 5" case, battery, screws etc. instruc- 
tions, postage and money back assurance. Get more DX, 
SEND TODAY. 

CAMBRIDGE KITS 
45 (PV) Old School Lane, Milton, Cambridge 

100 Resistors 75p 
#W 5% c /FILM 2.2 52 -2ßM 2 (E12) 

10 each of any value 
Send stamped envelope for FREE SAMPLE 
C60 CASSETTES 30p 
C90 CASSETTES 45p 
Quantity Discounts 

10 Units 5% 
50 Units 7% 

100 Units 10% 

All prices include VAT. 

All Cassettes in Plastic 
Case with Index and 
Screwed Assembly. 
Add postage 100 in £1. 

Salop Electronics, 
23 Wyle Cop, 
Shrewsbury. 
Tel. 53206 

TREASURE TRACER 
MK IH Metal locator 

Vericap tuning 
Britain's best selling metal 
locator kit; 
Fitted with Faraday shield. 
Speaker and earphone operation 
4.000 already sold 
Knocks down to only 171n. 
Prebuilt search coil assembly 
Thoroughly professional finish 
As seen on BBC1 and BBC2 TV 
You only need soldering Iron, 
screwdriver, pliers and snips 
Five translator circuit 
Send stamped, addressed 
envelope for leaflet 

KSmplte £15.95 &.tested £20.95. 
Post £t 201 -81.37 VAT Post E1. 20 +£1.77 VAT' 

MINIKITS ELECTRONICS, 
0a CLEVELAND`ROAD, 

O LONDN, LIB 2AN' (Mail order only) 

MAKE YOUR OWN PRINTED CIRCUITS 
RUB -ON TRANSFERS -Starter pack (5 sheets, 

lines, pads, i.c. pads) LI .30. Spare sheets 27p. 
FERRIC CHLORIDE -1Ib bags 70p (p. &p.30p)* 
SOLDERCON SOCKETS -100 65p. Quantity 

rates. 
PLASTIC SUPPORTS -7 or 8 hole. 6p /pair. 
TRANSISTOR TESTER -E7 (p. &p. 30p)e 
SAE lists, samples, P. &p. I5p /order except *. 

P.K.G. ELECTRONICS 
OAK LODGE, TANSLEY, DERBYSHIRE 

OUTSTANDING HI -FI FM TUNER, com 
prises 7 transistor superhet design with 
Varicap tuning, AFC. Latest silicon cir- 
cuitry, full coverage 88- 102MHz. ` Supplied 
built and tested with metal front, panel 
and instruction sheet. Only £9.95 plus 30p 
P &P. GREGG ELECTRONICS, 86 -88 Parch - 
more Road, Thornton Heath, Surrey. 

H. M. ELECTRONICS 
275a FULWOOD ROAD, BROOMHILL, 

SHEFFIELD 510, 3BD. 
SEC. CABINETS (Muted) 

METAL CASES 
DRY TRANSFER LETTERING 

Send isp for leaflets (Refundable) 
Trede enquiries invited 

312 DIGIT DVM MODULE kit. Autozero, 
autopolarity only £37.50. SAE details. MLC 
116 College Road, Southwater, Horsham 
Sussex. 

For 1 off printed circuits 
MAKE YOUR OWN PRINTED CIRCUITS 
Using self adhesive mask method. Simply carbon copy 
original direct from published project, or draught 
original design directly onto mask. Apply mask to 
copper laminate, cut our with modelling knife to remove 
areas to be etched. Etch, cost around 7p per circuit. 
£1.30 per pack contains sufficient material for around 
20 average PCB's P.P. 20p. 

J.D.M. ELECTRONICS 
11 Woodland Close, 

Crawley Down, 
West Sussex Tel: Copthorne 714597 
Trade & Export enquiries welcome 
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SINTEL FREE CATALOGUE 
MOT. CMOS Databk£3.50 
6800 Appl. Man. £1295 
NS TTL Databk. £2.10 

RCA CMOS Databk. £5.45 
Z80 Ass. Lang. Prog.Man. 

£750 
Z80 -CPU Man. £5.60 

All items CWO (Books -No VAT) 
35p p&p. Full range in our FREE CATALOGUE which 
will be sent by return. SINTEL, P.O. BOX 75F, 
204 enwlav Rnari_ Oxford Toi MMMASI A0707 

1MM 9V P.C. Power Drill uses PP9. Safe, 
reliable, guaranteed. 2 -1mm drills supplied. 
£3.95 c.w.o. P.E. Ltd., Coedaben, Wrexham, 
Clwyd. 

Ladders 
LADDERS. Varnished. 20ft gin extd., £25.33. 
Carr. £1.90. Leaflet. Also alloy ext. up to KIT OF PARTS for Nelson -Jones Tuner, 6212 ft. The Ladder Centre (WLS), Hales - Railway model controller, capacitor dis- field (1), Telford, Salop. Tel: 586644. Callers charge power supply, etc. Semiconductor welcome. 

knobs, meters, resistors, capacitors. S.A.E. 
for price list. R.B. Electronics, 24 Spring- 
field Park, Holyport, Maidenhead 39798. 

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS 

Please insert the advertisement below in the next available issue of Practical Wireless 

I enclose Cheque/P.O. for £ 
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Pract 

NAME 

for insertions. 

ical Wireless). 

ADDRESS 

Send to: Classified Advertisement Manager 
PRACTICAL WIRELESS, 
OMO, Classified Advertisement Dept., Rm.2337, 
King's each Tower, Stamford Street. 

El 9LS Telephone 01.261 5846 London 
Rate 
20p per w ord, minimum 12 words. Box No. 60p extra. 

Company registered in England. Registered No. 53626. Registered office: King's Reach Tower, Stamford Street, London SE1 9LS 

ELECTRICITY(5vols) 
ELECTRONICS(svols) 
TELEVISION(3vols) 

You'll find it easy to learn with this outstandingly 
successful PICTORIAL METHOD. The essential facts 
are explained in the simplest language, one at a time, 
and each is illustrated by an accurate cartoon -type 
drawing. These clear and concise illustrations make 
study a real pleasure. The books are based on the latest 
research into simplified learning techniques. This easy - 
approach-to- learning method has proved beyond doubt 
that acquiring knowledge can be an enjoyable ex- 
perience. 

The sods* 
will be of ex- 

ceptional value In 
training mechanics and 

technicians In Elettrici., 
The Seiray Book Co., 70 Hayes Radio and Electronics. 
Hill, Bromley, Kent, BR2 7HP. 

My blessings go with you for making such, 
splendid manuals available. P.S.J., Highgate 
Thank you for a wonderful set of Books. I shall 
always be most grateful. S.P., Broadwater 
Their simplicity is their attraction. 

P.J.S., Stowbridge 
Your excellent manuals are the best and easiest 
to follow that I have come across. 

P.J.L., Mottinghani 
These manuals are away ahead of any others on 
the market. In one word I say `par excellence'. 
100% recommendation is my assessment of the 
outstanding qualities. B.W., Southampton 

YOUR 

GUARANTEE 
Should you be, in 
any way dissatis- 
fied with the 
MANUALS your 
money will be re- 
funded by return 
of post. 

p ti-- tisiif.Eti_tt»_ -St- s1 En Mt a 1 a 1= MO el 

I To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, 
BROMLEY, KENT. BR2 7HP 

I Please find enclosed P.O. /Cheque value £ I BASIC ELECTRICITY 5 parts £10.50 I BASIC ELECTRONICS 6 parts £12.50 
BASIC TELEVISION 3 parts £6.50 O 

u Tick Set(s) required. Prices include Postage , 
u 'YOUR 100% GUARANTEE. If after 10 days examination you decide to 

return the Manuals your money will be refunded in full. 1 

I NAME 
BLOCK LETTERS - , 
FULL POSTAL 

- ADDRESS ; 
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I 

Technical 
Training in 
Radio, 
Television and 
Electronics 

ICS have helped thousands of ambitious people to move up 
into higher paid, more secure jobs in the field of electronics - 
now it can be your turn. Whether you are a newcomer to 
the field or are already working in the industry, ICS can 
provide you with the specialised training so essential to 
success. 

Personal Tuition and Guaranteed Success 
The expert and personal guidance by fully qualified tutors, 
backed by the ICS guarantee of tuition until successful is 
the key to our outstanding record in the technical training 
field. You study at the time and pace that suits you best and 
in your own home. In the words of one of our many 
successful students: "Since starting my course, my salary 
has trebled and I am expecting a further increase when my 
course is completed." 

Colour TV Servicing 
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City and Guilds Certificates 
Excellent job prospects await those who hold one of these 
recognised certificates. ICS can coach you for: 
Telecommunications Technicians 
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WATFORD ELECT O1CS 
33/35, CARDIFF ROAD, WATFORD HERT EN0.ANR 
MAIL ORDER, CALLERS WELCOME. Tel. 

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. 
ORDERS DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: 
CASH /CHEQUE/P.O.s OR BANKERS DRAFT WITH ORDER. GOVERNMENT 
AND EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED. 
TRADE AND EXPORT INQUIRY WELCOME. P b P ADD 25p* TO ALL 
ORDERS UNDER £1000. OVERSEAS ORDERS POSTAGE AT COST, 

VATExport orders no VAT. Applicable to U.K. ( /1 stated otherwise, all prices are exclusive o 
to devices marked . To the rest add 12 } %. 

We stock many more items. It pays to visit us. We are si 
Football Ground. Nearest Underground /Br. Rail Station 
Open Monday to Saturday. Ample Free Car Parking spec 

*ustomere only. Unless 
f VAT. Please add 8% 

Ituated behind Watford 
Watford High Street. 

e available. 

POLYESTER CAPACITORS: Axial lead type. (Values are 
400V: 0001, 00015, 00022, 00033 8p; 0.0047, 00088, 0.01, 
0.033, 10p; 0.047, 0.068, 14p; 0.1, 15p; 0.15 0.22, 22p; 0.33, 0 

106V: 0.039, 0.15, 0.22 11p; 0.33, 0.47 18p; 0.68, 1.0 22p; 15 2 
DUBILIER: 1000V: 0.01, 0.015 16p; 0.022 18p; 0.047 16p; 0.1 3 

in uf). 
0015, 0018 Op; 0.022, 
47 39p; 0.68 45p. 

6P; 2.2 32p; 4 7 36p. 
4p; 0.47 43P. 

POLYESTER RADIAL LEAD (Values In 01). 250V: 
0.01, 0.015 6p; 0.022, 0.027 7p; 0.033, 0047, 0068, 0.1 8p; 0.1 
120;0.22,0.33 14p; 0.4716p; 0.68 20p; 1.0 24p; 1.5 27p; 2.2 311 

ELECTRONIC CAPACITORS: Axial lead type (Values ar 
03V: 0.47, 1.0, 1.5, 2ß, 2.5, 3.3, 4 7, 6 8, 8, 10, 15, 22, 9p; 47, 
50V: 1.0, 75: 50, 100, 220, 25p; 470, 50p; 1000, 62p: 2200, 685 
12p; 3300,82p; 4700, 64p; 35V: 10, 33, 7p; 330, 470, 32p; 1000, 
80, 100, 160, 8p; 220, 250, 13p; 470, 640, 25p: 1000, 27p; 1500, 
4700, 54p; 16V; 10, 40, 47, 68, 7p; 100, 125, 8p; 470, 16p; 1 

10V: 4, 100, 6p; 640, 10p; 1000, 14p. 
TAG -END TYPE: 70V: 2000, 98p; 4700, 121p: 50V: 3000 75 

4700, 48p; 2000, 375; 40V: 2000 +2ÓO0, 95p; 350V: 32 +32, 11 

FEED THROUGH 
5 CAPACITORS 
s. 1000pF /350V Sp 

e In yF). - 
32, 50, 12p; 63, 100, 27p; 

40V: 22, 33µF, 9p; 100, 
49p; 25V: 10, 22, 47, 6p; 
IOp; 2200, 34p; 3300, 52p; 

000, 1500, 20p; 2200, 34p; 

p; 40V: 2500, 65p; 25V: 
Sp. 

TANTALUM BEAD CAPACITORS 
35V: 0.1pF, 0.22, 033, 0.47, 0.68, 1.0, 
220, 3.3, 4.7, 6.8. 25V: 1-5, 10. 20V: 
1.8µF 13p each. 10V: 220, 33, 
6V: 220, 47, 68, 3V: 1000 20p each. 

MYLAR FILM CAPACITORS 
100V: 0-001, 0-002, 0005, 0.01µF 5p 
0015, 0.02, 0.03, 0.04, 0.05, 0.0561 F Op 
0.1pF, 0.15, 0.2 7p. 50V: 0470 105 

CERAMIC CAPACITORS 50V. 
Range: 0-5pF to IOnF 35 
15nF, 22nF, 33nF, 47nF, 4p. 100nF 65 

POLYSTYRENE CAPACITORS: 
100F to 1nF 6p each 
1.5nF to 47nF 105 each 

POTENTIOMETERS (AB or EGEN) 
Carbon Track, 0ß5W LOO A 0-5W 
Linear values 
1K 42K CD (LIN. ONLY) Single gang 26p 
5K0 -2M0 single gang 26p 
5K0 -2M0 single gang D/P switch 55p 
5K0 -2M13 dual gang stereo 10p 

SLIDER POTENTIOMETERS 
0ß5W log and II ear values 60mm 
5K0 -500K0 single gang 110p 
10K0 -500K0 Dual gang 70p 
Self -Stick graduated Alum. Bezels 20p 
PRESET POTENTIOMETERS 

Of W 500 -2.2M Mini. Vert, A Horiz. Sp 
0.25W 1000 -33M0 Horiz.1, larger 105 0ß5W 2500 -4.7M0 Vert. J 105 

JACKSONS VARIABLE CAPS. 
Dielectric 
1110 /300pF 105p 
500pF 125p 
DILEMIN 
300pF /500pF 185p 
4832/2K 2 speed 
Drive Unit complete 
with knobs and 
coupling 350p* 
6:1 Ball Drive 
4511 /DAF 107p* 
Dial Drive 4103 
6:1/36:1 520p 

Drum 51m .n 3055 
0 -1 -365pF 268p 
00 2 365pF 275p 
0 2 365pF with slow 
motion Drive 3055 
00 208/176 - 285p 

with slow 
motion drive 305p 
C804 -5pF; 10; 15; 25; 

505F 13Sp 
100, 1500E 195p* 

'L' 3x310pF 428p 
00- 3x255F 386p 

SILVER MICA (pF) 
3.3, 4.7, 6.8, 10, 12, 18; 
22, 27, 33, 47, 50, 68, 75, 
82, 85, 100, 120, 150, 
200, 250 9p each. 
300, 330, 360; 390, 600 A 
82OpF 16p each. 
1000, 2200pF 20p each. 

CERAMIC TRIMMER 
CAPACITORS 
2 -7pF; 4 -15pF; 6 -250F; 
0-300F 20p 

MINIATURE TYPE: 
2.5 -6pF; 3 -lOpF; 
3-3OpF; 10 -405F 22p 
5 -255F; 650F; 885F 30p 

COMPRESSION 
3 -40pF; 10 -80pF 22p 
25 -2005F 33p 
100 -500pF 1250pF 385 

AUDIBLE Warning 
Devices 12V 179p* 

CRYSTALS 
100KHz 365p 
1MHz 323p 
1 6MHz 395p 
3.2768MHz 380p 
4.433619MHz 1655 
Holder HC6U 185 

REVERS AMP 
Short spring -line 
Unit 4485 

S -DEC 185p' 
T -DEC 340p* 
U -DEC 'A' 375p. 
U -DEC 'B' 6555* 
16 DIL Adaptor 

170p 
TO5 Adaptor180p* 
Single end lead 
with 1mm plug 9p* 
Double ended lead 
with 1mm plugs 

RESISTORS - 
Miniature Higt 

RANGE 
0ß5W 2.2 13 -4- 
0.5W. 2ß0-4- 
1W 2ßO -iC 
2% Metal Film 

HEAT 
SINKS* 
TO02 8p 
TO5 9p 
TO18 Op 
TO86 22p 
T03 22p 
TOfio 22p 
Silicon Grse. 
20m1 Syringe 

125p 
Insulation Kit 
Mica plus 
2 Bushes for 
T03/T066 or 
Plastic Tran- 
sistors 55 

Erie make 5% carbon 
Stability, Low. Noise 

Val. 1 -99 100+ 
7M E24 1.5p 1p 
7M E12 2p 1.5p 
M 012 4p 
013- 1M(35p 6p 
DENCO COILS 
Dual Purpose 'DP' 
VALVE TYPE 
Range 1 -5 B,Y,R,W 805 

6 -7 B. Y, R 70p 
1 -5 Green 85p 

'T' Type (Trns. tuning) 
Rng, 1 -5 B, Y, R, W 85p 
139A. Valve Base 23p 
RDT2 85p 
RFC 5 chokes 84p 
RFC 7(19mH) Wp 
IFT 13/14/15/16/17 79p 
1FT18/1.6 or 465 95p 
TOC1 805 
MW 5FR 76p 
MW /LW 5FR 96p 

EARPHONES 
Magnetic 
2.5mm 18p 
3.5mm lap 
Crystal 33p 
FIGARO 
GAS and 
SMOKE 
DETEC- 
TORS* 
Types: 109, 
308, 812 or 813 

355p each 
isp* r Sockets 20p 

DIL 
Sockets* 
Low 
profile 
(Texas) 
Spin 10p 
14pin 12p 
165in 13p 
24pin 30p 
28pin 42p 
40pin 585 

Terminals* 
Screw type 
Red, Black, 
Yellow 21p 

BATTERY 
CLIPS* 
Polorised 
PP3 Op 
PP9 10p 

SOLDERCON PINS* 
100 509; - 1000 350p 

TRANSFORMERS* (Mains Prim. 220 -240V) 
6 -0-6V 100mA 90p 20-0-20 2A 320p+ 
9 -0-9V 75mA 95p 6 -0-6V 1.5A 345p+ 
12 -0-12V 100mA 95p 0- 180 -18V 1.5A 
15 -0-15V 100mA 185p 379pí 
0 -12 0 -12V 150mA 140p 9 -0-9V 2A 270p+ 
0 -00-6V 280rsA 159p 12 -0 -12V 2A 3205+ 
12 -0 -12V 0.5A 240p+ 30- 25- 20 -0-20- 
0-12 0 -12 0.5A 240p+ 25 -30 2A 497p+ 
15 -0-15V 5A 2200+ LT44 545 
20.0-20V 6VA 220p+ 0 -6 0 -6V 6VA 240p 
24 -0 -24V 05A 260p+ 0 -12 0 -12A 6VA 
9 -0 -9V to 2455+ 240p 
0-12 0-12V 1A 245p+ 0 -15 0 -15V 6VA 
30- 24- 20- 15 -12-0 1 A 240p 
Multi tappings 360p+ 0 -20 0 -20V 6VA 
30-24-20-15-12-0 240p 
2A multi tap 4455+ LT700 Min. 0/P Pri 
15 -0-15V to 245p+ 1.2K, Sec. 3.21354p 
18.0 -18V to 275p+ MOT Min. 0/P Pri. 
30 -0 -30V to 295p+ 1.2K, Sec. 80 42p 
(Please add 48p pop charge to all prices 
marked +, above our normal postal charge.) 

PW PROJECTS 
Easibuild Organ. General Coverage 
Receiver. RHYTHM GENERATOR. 
Chromachase, Smoke Sensor Alarm, 
Reverb Amp, Metal Detector, 24 hrs. 
Digital Clock, Radio 2 Tuner, TV 
Games and Kit for Rifle attachment. 
'JUBILEE' Electronic Organ, GP SW 
Receiver. Solo Supermind, Sine /Square 
Wave Generator, Wide Range Volt- 
meter RF Resonance Indicator. 
Send SAE plus 5p per list. 

PANEL METERS* FSD 
60 x 46 x 35mm 50pA- 0-50µA 
0- 50µA 0 -100mA 100µA -0 -100µA 
0 -100pA 0 -500mA 500µA-0-5000A 
0 -5000A 0 -1 Amp £425 each 
0-1mA 0-50V DC 
0-5rnA 0-300V DC 108x82x38mm 
0 -10mA "S" 0 -50pA 
0 -SDmA "VU" 0 -100µA 
Price £3.85 each 0 -500pA 

£5 75 each 
RF CHOKES 
PC mounting 
1pH, 4.7, 10, 22, 
33µH 47 100 220 
470gH 750 1mH 
15mH 2.5 5 A 10 
355 each 
43mH 100mH 
90p each 

COIL FORMERS 
4mm, 6mm, 10mm 

20p each 
FUSES* 
20mm Quick -Blow 4p 
1.25" 5p 
20mm Anti -Surge 8p 
Holders Enclosed 22p 

PC Mount 6p 

SOLDERING IRONS* 
Aintex 
CX 17W 340p 
CCN 15W 3655 
X25 25W 3405 
Iron Stand 140p 
Cordless Iron 14005 
Add 400 postage on 
any of the above. 

Illumination 
Kit for the 
above Meters 79p 

DUAL "VU" 
METER 
1000A 
£575 

TRANSISTORS 

AC117 35 BC170 
AC125 22 BC171 
AC126* 18 13C172 
AC127* 18 BC177* 
AC128 18 BC178* 
AC141* 24 BC179* 
AC141K* 38 BC182 
AC142* 24 BC183 
AC142K 38 BC184 
AC176* 18 BC182L 
AC187 18 BC183L 
AC188* 1S BC184L 
ACY17 35 BC186 
ACY18 35 BC187 
ACY19 35 BC212 
ACY20 35 BC212L 
ACY21 35 

BC213L ACY22 35 BC214 ACY28 35 BC214L ACY39 78 
BC3078 ACY40 45 
BC308 ACY41 39 
BC328 ACY44 39 BC328 AD149* 60 BC441° AD161 40 BC461* AD162 40 
BC462* AF114 20 
BC547 AF115 20 BC548 AF116* 20 BC549C 

AF717* 22 
BC557 API.* 55 BC559 

AF121* 48 BMW. 35 BCY34* AF125 35 BCY39* 
AF127* 35 BCY40* 
AF139* 40 BCY42 
AF178* 70 - BCY43 
AF180* 70 BCY58 
AF186* 50 BCY59* 
AF239* 39 BCY70* 
ASY26* 45 BCY71* ASY27 45 BCY72 
ASY50 95 BCY78 
ASY76 95 BCZ10 
ASZ21 60 BCZ11 
BC107* 9 BCZ106A 
BC107B* 10 BD112 
BC108' 9 B0115 
BC1088* 12 130124* 
BC108C* 12 BD131* 
BC109 9 B0132° 
BC109B* 12 BD133* 
BC109C* 12 BD135 
BC113 17 BD136 
13C114 20 BD137 
BC115 20 BD138 
BC116 20 BD139 
BC117 20 BD140 
BC118 16 BD142 
BC119* 28 B0144* 
BC134 20 BD145* 
15C135 14 BD181 
BC136 10 -BD205 
BC137 15 BD434 
BC140* 38 BD378* 
BC142* 28 BD5t7* 
BC143* 28 BDY11 
BC147 7 BDY17* 
BC148 7 BDY60* 
BC149 8 BDY61 
BC153 27 BF115* 
BC154 27 BF154* 
BC157 it BF156' 
BC158 11 BF160 
BC159 11 BF161 
BC160 42 BF167 
BC167A 12 BF173 
BC168C 12 BF177* 
BC169C 14 BF178" 

15 
11 
10 
18 
16 
18 
10 
11 
12 
13 
12 
14 
24 
28 
12 
13 
11 
14 
15 
16 
20 
20 
20 
20 
40 
40 
40 
24 
24 
24 
30 
32 
57 
90 
80 
90 
85 
85 
90 
19 
17 
20 
17 
28 

145 
145 
245 

62 
110 

36 
40 
60 

44 
42 
50 
52 
57 
59 

160 
55 

130 
110 

42 
65 
65 

250 
195 
12 
147 
22 
22 
29 
27 
60 
60 
25 
26 
28 

BF179* 33 
BF180* 33 
BF181° 33 
BF782* 33 
BF183" 33 
8F184* 28 
BF195* 30 
BF194 10 
BF195 10 
8E196 94 
8E197 15 
BF198 15 
BF199 18 
BF200 37 
BF224A 15 
BF2446 34 
BF256 34 
BF257* 34 
BF258' 38 
BF259 33 
13E594 30 
BF595 28 
BFR39 25 
BFR40 25 
BFR79 25 
60280 25 
BFX29* 28 
BFX81 141 
BFX84* 24 
BFX85* 28 
BFX86" 28 
BFX87" 23 
BFX88* 26 
BFY18* 50 
BFY50* 17 
BFY51* 17 
BFY52* 17 
BFY53* 28 
BFY55* 45 
BFY64* 40 
BFY65* 25 
BFY71* 20 
BSX20 20 
BSX26* 75 
BSX29* 45 
BSX7B 55 
BSY78* 25 
BSY95A 1.8 

BU105° 168 
BU205 220 
BU208 250 
M08001 158 
ME1120 25 
ME4102 15 
MJ400* 90 
MJ491" 160 
MJ2955* 120 
MJE340* 45 
MJ E370 68 
MJE371 80 
MJE520 65 
MJE521* 74 
MJE295598 
MJE305562 
MPF102 36 
MPF103 36 
MPF104 36 
MPF105 36 
MPF106 50 
MPF107 50 
MPS3904 20 
MPSA05 32 
MPSA06 32 
MPSA55 30 
MPSA56 30 
MPSA70 34 
MPSUO2 5Y 
MPSUO5 64 
MPSUO6 64 
MPSU52 65 
MPSU55 82 

MPSU56 
MPU131 
OC23 
OC25* 
OC26* 
OC28° 
OC29* 
0C35' 
OC36 
OC41 
OC42' 
0C430 
OC44' 
OC46" 
OC70* 
OC71 
OC72" 
OC74* 
0075 
OC76* 
OC77" 
OC79* 
OCBt D. 
OC82D* 
OC83* 
OC84* 
OC122* 
0C123 
OC139' 
OC140* 
OC141 
OC170' 
OC171* 
0C2005 
OC201* 
OC203* 
OCP204* 
SJE5039* 
TIC44* 
TIC45* 
TIP29 
TIP29A 
TIP296 
TIP29C 
TIP30 
TIP30A 
TIP3OB 
TIP30C 
TIP31' 
TIP31A° 
TIP318* 
TIP31C' 
TIP32 
TIP32A* 
TIP32B* 
TIP32C 
TIP33 
TiP33A° 
TIP33B* 
TIP33C 
TIP34 
TIP34A 
TIP34B 
TIP34C 
TIP35* 
TIP35A° 
TIP35B' 
TtP35C 
TIP36* 
TIP36A 
TIP36B 
TIP36C 
TIP41 A* 
TIP416" 
TIP42A 
TIP42B* 
TIP2955* 
TIP3055 
TIS43 
TIS44 
TIS45 

82 
39 
65 
65 
95 
70 
70 
70 
70 
17 
17 
25 
25 
35 
25 

27 
45 
45 
45 
56 
55 
28 
35 
28 
44 
99 

115 
140 
125 
157 
40 
42 

125 
125 
150 
40 
95 
25 
45 
43 
44 
56 

658 

56 
64 
74 
52 
54 
58 
68. 
60 
63 
80 
83 
95 
95 

112 
120 
110 
115 
140 
180 
219 
219 
240 
270 
320 
346 
352 
360 
66 
73 
78 
82 
69 
56 
27 
27 
37 

TIS46 
TIS47 
TIS48 
TIS49 
TIS50 
TIS74 
TiS90 
TIS91 
ZTX107 
ZTX108 
ZTX109 
ZTX212 
ZTX300 
ZTX301 
ZTX302 
ZTX303 
ZTX304 
ZTX311 
ZTX314 
ZTX320 
ZTX326 
ZTX341 
ZTX500 
ZTX501 
ZTX502 
ZTX503 
ZTX504 
ZTX531 
ZTX550 
40250 
40251 
40311* 
40313 
40315 
40316* 
40317 
40319 
40320 
40323 
40324 
40326* 
40327* 
40347 
40348* 
40360* 
40361 
40362* 
40377 
40406 
40407 
40408 
404110 
40412* 
40430* 
40476 
40594* 
40495* 

4D 3* 
40673* 
2N697. 
2N698* 
2N698* 
2N706A° 
2N707° 
2N708 
2N914' 
2N918 
2N918 
2N920* 
2N930 
2N961* 
2N1131. 
2N1132° 
2N1303* 
2N1304° 
2N1305* 
2N1306* 
2N1307° 
2N1308° 

40 2N1613 s0 
50 2N1670* 150 
50 2N16716° 195 
50 2N2160° 80 
47 2N2217 40 
47 2N2218A 25 
24 2N2219A4 24 
24 2N2220A' 26 
12 2N2221A 21 
10 2N2222A 22 j 2N2368° 

250 
2.5 

14 2N2369A 15 
14 2N2453° 30 
19 2N2484° 30 

2Ñ28áá° 554 2 
2N2904° 24 
2N2905A 20 
2N2906° 18 
2N2907* 20 
2N2907A r?3 
2N2926G 10 
2N30115 30 
2N3053. 17 
2N3054* 49 
2N3055° 54 
2N3441 140 
2N3442 142 
2N3563 2 
2N3614 169 
2N3615° 135 
2N3663 32 
2N3702 11 
2N3703 12. 
2N3704 . 11 
2N3705. 12 
2N3706 10 
2N3707 11 
2N3708 12 
2N3709 12 
2N3710 12 
2N3711 12 
2N3771* 164 
2N3772* 175 .. 
2N3773* 375 
2N38t9 22: 

2N3820 44 
2N3823* . .49 
2N3624* 89 

24 
15 
24 
26 
26 
20 
17 
15 
19 
19 
51 
28 
18 
85 
97 
42 

114 
55 
69 
42 
85 
85 
85 
85 
42 
48 
65 
83 
36 
36 
43 

140 
65 
50 
75 

295 
42 
99 

170 
90 
98 
62 

110 
74 
21 
39 
as 2N5136 - 2 9 ' 

2N8138-. '12 
50 2N5179 60 

7i 2NS180:'. oS0 

27 
2N5191 '45 
2N5305 40 

34 2N5357 35 
51 2N5458 36 
18 2N5459 36 
61 2N5485 - 42 
18 2N5777 56 
25 2N6027 35 
27 2N6109 45 
45 3N128 88 
32 3N140 88 
37 Matched 
37 Pair 
48 10p extra 

2N3903 IS 
2N3904 - 18 
2N3905 .18 
2N3906 18 

2N405ß* l_15 
-2N4058 * 

2N4062 15 
2N4286 29 
2N4859 

2451035. ' 4 - 

TTL 74* 
7400 14 7476 
7401 14 7480 
7402 16 7481 
7403 16 7482 
7404 20 7483 
7405 22 7484 
7406 44 7485 
7407 44 7486 
7408 22 7489 
7400 22 7490 
7410 15 7491 
7411 25 7492 
7412 2S 7493 
7413 40 7494 
7414 74 7405 
7418 25 7496 
7417 39 7407 
7420 16 74100 
7421 29 74104 
7422 24 74105 
7423 30 74107 
7425 30 74109 
7426 36 74110 
7427 36 74111 
7428 48 74118 
7430 18 74118 
7432 2S 74120 
7433 40 74121 
7437 30 74122 
7438 33 74123 
7440 17 74125 
7441 74 74128 
7442 74 74128 
7443 130 74132 

7445 
7444 122 

94 74142 
74141 

7446 118 74143 
7447 82 74144 
7448 

50 

74 7744.48 

4 17 
80 

74147 
145 

7451 17 
7453 77 74150 

74148 

7454 17 74151 

7480 17 74153 

7470 
7472 28 

32 
74754 
74155 
74158 

7473 32 74157 
7474 36 74159 
7475 36 74150 

74181 116 4024 85 4093 90 CA3018* 82 
74162 1 6 4025 19 4094 190 CA3020 179 

36 74183 1 6 4026 185 4096 105 CA3023 170 
SO 74164 121 4027 60 4097 372 CA3028* 102 

114 74165 120 4028 95 4098 110 CA3028A* 102 
82 74106 101 4029 109 4099 190 CA3035 140 
55 74187 362 4030 58 4502 120 CA3036 180 

125 74173 175 4032 
86 74172 550 4031 230 4507 55 CA3043 190 

35 74174 173 4033 
100 4510 135 CA3045 140 
145 4511 175 CA3046 80 

380 74175 00 4034 196 4512 98 CA3048 220 
43 74176 120 4035 120 4516 140 CA3075 175 
80 74177 116 4036 325 4518 130 CA3080E* 80 
53 74180 106 4037 100 4519 55 CÁ3081 190 
40 74181 299 4038 110 4520 130 CA3089E 210 

74182 55 4039 32D 4528 140 CA3090A4 390 
74184 184 4040 110 4532 - 135 :. CA3123 200 
74185 140 4041 85 4534 788 CA3130* 94 

262 74188 650 4042 85 4539 110 
- CA3t40 95. 

135 74180 714 4043 100 4553 449 ICL8038CC*'345 
48 74191 165 4044 95 4585 108 1CM7205* 1150 
4$ 74192 120 4045 145 LINEqRIC'8 LM300H 170 
33 74193 120 4046 135 702 75 LM301AT 39 

74194 120 4047 99 709C B pin 35 LM304 240 
74105 55 4048 58 709C 14 pin 30 LM305H - 

74188 114 4049 60 709C T05 35 LMSOBT 140 
198 74197 118 4050 55 710* 46 LM309H 140 
116 74198 248 4051 95 723.14 pin 45 LM318H 205 
HS 4052 95 723* TO5 53 LM318S - 175 
3! 4053 95 741 8 pin 22 LM320-12* 150 
90 CM034c 4054 120 741 14 pin 32 LM379 398 i (RCAj 4055 134 741 TO5 32 LM380 . 98 
69 4000 15 4057 2570 747C 14 pin 70 LM381 170 
65 4001 17 4059 480 748C 8 pin 36 LM382 125 
81 4002 17 4060 115 753 8 pin 150 LM3900 65 
75 4006 115 4063 110 78L82AWC* 51 LM3909N 70 
72 4007 18 4066 65 AY-1-0212 580 M252AA* 830 

4008 97 4067 380 AY-1-5050 141 M253 950 
4009 60 4068 22 AY-1-5051 125 MC724* 175 
4010 60 4069 22 AY-1-1313A 660 MC663 
4011 19 4070 60 AY-1-6721/6 195 MC845 
4012 15 4071 23 AY-3-8500* 510 MC1303 145 
4013 55 4072 23 AY-5-8550* 900 MC1304P 260 

928 
4014 104 4073 23 AY-5-1224A. MC1310P 185 
4015 99 4075 24 349 MC1312PQ - 195 

79 4016 55 4076 155 AY-5-1230* 490 MC1458P* 90 
82 4017 104 4077 60 AY-6-1315 560 MC14981_ 101 

150 4018 105 4078 22 AY-5-1317A 630 MC1710CG 79 
76 4019 60 4081 22 AY-5-3500* 810 MEM780 
80 4020 125. 4082 23 AY-5-3507* 610 MFC6000 95 
95 4021 105 4085 74 AY-5-4007 650 MFC60404 97 

22S 4022 95 4086 73 CA3011* 82 MK50253* 550 
116 4023 20 4089 150 CA3014* 137 MK50326* 550 

85 
73 
82 

64 
54 
70 

315 
314 
314 

90 
275 
165 

MM2112 2N 310 
NE350 160 
NE518A 210 
NE555. 36 
NE556DB* 88 
NE560* 325 
NE561* 410 
NE562B* 410 
NE565A* 185 
NE566* 180 
NE567V* 187 
RAM2102-2* 210 
ROM2513* 700 
SAS560 31111 

SAS570 210 
SG3402*. -- 255 
SL403D :. 250 
SL437A 
SN72733 125 
SN76003N. 240 
SN76013N 150 
SN76023N 150 
SN76033N 230 
SN7611SN 215 
SN76227N 175 
TAA550 50 
TAA621AX1 

TAA661A 1228 55 
TAA700 353 
TAA960 300 
TAD100 150 
TAD110 170 
TBA120S 90 
TBA540 215 
TBA540Q 220 
TBA550Q 355 
TBA641-Al2 

250 
TBA641 BX1 

250 
TBA641 B11 

250 
TBA651 150 
TBA800 90 
TBA810S 110 
TBAA20 80 
TBA920Q 350 
TCA270Q 220 
TCA270SQ 220 
TDA2020 320 
ZN414 110 
ZN424E 130 _ 

111. 
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WATFORD ELECTRONICS 

(Continued from opposite side) 

DIODES 1 *BRIDGE 
RECTIFIERS AA119 15p 

AAZ15 15p 
AEY11 60p 
BA100 10p 
BA902 10p 
BY100 24p 
BY126 14p 
BY127 14p 
0A9 9p 
OA47 Op 
0A70 8p 
0A79 12p 
0A81 95p 
OA85 12p 
OA90 6p 
OA91 9p 
0A95 Sp 
0A200 9p 
0A202 Sp 
IN914 4p 
114916 5p 
1N4001/2* 5p 
1N4003* 6p 
IN4004/5* Op 
IN4006/7* 7p 
IN4148 4p 
1S44 20p 
3AI100V* 18p 
3A/400V. 209 
3A/600V* 27p 
3A/1000V*30p 
6A/600V 509 

SCR's. 
Thyristors 
1 A50V 
1A100V 
1 A200V 
1A400V 
1 A600V 
3A50V 
3A100V 
3A200V 
3A400V 
3A600V 
5A400V 
7A400V 
8A400V 
BT106 
C106D 
TIC44 
TIC45 
2N4444 

MIME 

38p 
42p 
47p 
52p 
70p 
31p 

só9 
110p 
120p 
1209 
125p 
150P 
150p 

559 
25p 
45p 

1919 

(plastic case) 
1A50V 20p 
tA100V 229 
1A200V 25p 
1A400V 29p 
1A600V 34p 
2A50V 35p 
2A100V 44p 
2A200V 46p 
2A400V 53p 
2A/600V 65p 
4A100V 72p 
4A/200V 75P 
4A400V 79p 
4A/600V 97p 
4A800V 120p 
6A100V -73p 
6A/200V 78p 
6A400V 85p 
BY164 56p 
VM18 40p 

ZENERS 
Rng;3.3V-33V 
400mW 9p 
1.3W 17p 

VARICAPS 
MVAM2 135p 
MVAM11595p 
B8104 40p 
BB105B 40p 
BB106 40p 

Noise Diode 
Z5J 105p 

ALUM. BOXES 
..ith lid* 
3x2x1" 45p 
21x5 1x1}" 64p 
4x4x10" 64p 
4x2 1x1 =" 63p 
4x5 1.x1 =i" 70p 
4x2 1x2" 84p 
5x4x2" " 86p 
6x4x2" 91p 
7x5x21." 114p 
8x6x3" 142p 
90x7x3" 160p 
10x4 }x3" 142p 
12x5x3" 160p 
12x8x3" 205p 

SPEAKERS 
8t1 0.3W 
2"; 2+" 65p 
2.5; 3" 589 
40 (2 2.5" 65p 
640 2.5" 65p 
80 5W 
7 "x4" 190p 
160 5W 
7 x 4" 2059 

TRI ACS" 
3A400V 113p 
6A400V 140p 
8A400V 160p 
90A500V 195p 
15A400V 2009 
15A50OV 285p 
30A400V 398p 
40430 99p 
40669 104p 

DIAC" 
ST2 25p 

OPTO ELECTRONICS* 
LEDS + Clip 7 Segment Displays 
TIL209 Red 13p 5 -LT -01 Futabe 
TIL211 Grn 23p TIL312.3" C.An 
TIL212 Yellow 27p TIL313 .3" C.Cth 
0'2" Red 17p T1L321 5" C.An 
0 2" Yellow, TIL322 .5" C.Cth 

Gm, Amber 21p DL704 3" C.Cth 
OCP70 40p DL707 3" C.Anod 
ORP12 58p DL747 .6" An 
2N5777 54p FND357 
OPTO XAN351 .3" Green 
ISOLATORS XAN825 .6" Green 
TIL111/2 105p MINITRON 3015F 
TIL114 110p DRIVERS 
TIL117 164p 75491/75492 

1259 
1259 
130p 
130p 
99p 
99p 
180q 
149p 
175p 
225p 
240p 

35p 

VOLTAGE REGULATORS* 
723 DIL 459 Plastie Case 
T6Á6256 95p 78L82AWC IA 8V 
TO3 Can Type LM320 -12 

170p MC7805 1A 5V 
158p MC78121A 12V 

MC7815 IA 15V 
MC78181A 18V 
FT8N24 1A 24V 
Variable Type 
LM325N t 15V 
LM326N ± 12V 
LM327N ± 5 -12 
LM3 7K 20W 1.5A 
+ 1.2V to 37V 

1A 5V 
1A 12V 
IA 15V 
IA 18V 
LM309K 
LM323K 
MVR5 
MVR12 
1A -5V 
IA -12V 

190p 
210p 
150p 
6259 
180p 
1í0p 
220p 
2209 

51p 
150p 
115p 
1159 
120P 
125P 
130p 

240p 
240p 
280p1 FOOT SWITCH 

Bulgin DPDT 
Unmounted 1809 

SWITCHES* 
TOGGLE 2A 250V 
SPST 26p 
DPST 31p 
DPDT 35p 
4 pole on off 58p 

SUB -MIN 
TOGGLE 
SP changeover 59p 
SPST on off 54p 
SPST biased 859 
DPDT 6 tags 78p 
DPDT C /OFF 92p 
DPDT Biased 115p 

SLIDE 250V 
lA DP 
IA DP C O 16p 
}A DP 13p 
4 pole 2 -way 24p 

PUSH BUTTON 
Spring loaded 
SPST on off 55p 
SPDT C over 65p 
DPDT 6 Tag 85p 

350p 

LAMP HOLDERS AND LAMPS 
LES HOLDER Dome shaped, Red, Blue, 
Green, Yellow, White 16p 
LES BULBS 6v and 12v 9p 
MES HOLDERS Chrome cover, Red or 
Amber, Jewelled top 50p 
LES OR MES Batten Holders 10p 
MES BULBS 3.5V 6V 12V Op 
NEONS Mains, Sealed with Resistor, 
Sq. Top, Red or Gm. Round Top Red 24p 
Neon with leads, 95V AC (No resistor) 

9p 

FERRIC CHLORIDE* 
1Ib bag Anhydrous 65p + 30p p. á p. 

DALO ETCH RESIST 
PEN" + spare tip 75p 

COPPER CLAD BOARDS* 
Fibre Single- Double- SRBP 
Glass_ sided sided 8 "x10.5" 
6" x 6" 75p 90p 75p 
6" x 12" 130p 175p 

CASES* 
NJHC 1 85p 
NJSF 2 275p 
VERO 
75 1239K 322p 
1237J 215p 
1238D 269p 
1798K 399p 

We stock many more 
cases, Vero, Classic, 
NJHC, NJSF ranges, 
our Vinyl- coated low 
cost attractive steel 
cases (PJ Range). 

SWITCHES" PUSH BUTTON: 
Miniature Non Locking 
Push to Make 15p Push to Break 25p 
ROCKER (white): 10A 250V 
SP changeover centre off 28p 
ROCKER: (black) on /off 10A 250V 23p 
ROCKER: Illuminated (white) 
lights when on. 3A 240V 529 
ROTARY: (Adjustable Stop) 

1 pole /2 to 12 way, 2p/210 6 way, 3 pole/ 
2 to 4 way, 4 pole /2 to 3 way 41p 
ROTARY: Mains 250V AC, 4 Amp 42p 
KNOBS` fit 0" shaft with grub screws, 
except K2 (push tit) á K8 (for sliders). 
K1 Black or White pointer type 9p 
K4 Black serrated. Metal top with line 

indicator 33mm diam. 22p 
K4A As above but 25mm diam. 209 
K5 Black fluted metal top and skirt 

calibrated 0 -10. 37mm diam. 26p 
K6 PK2 as K5, pointer on skirt 26p 
K7 Black, knurled, tapered. Metal 

top & skirt. Calib. 0 -10, 30mm 25p 
K8 Black or silvered for slider pot 10p 
K10 Solid Aluminium, Ampiifler Knob, 

Professional type with etch line 
indicator, tapered 18.5 x 17mm diem. 

30p 
K15 Black plastic ribbed body, white 

indicator line, 15mm diam. tapered 
coloured insert tops, Red, Blue, 
Yellow 19mm height. 16p 

K16 As above but 23mm diam 20p 

COLOUR ADAPTOR FOR YOUR 

EXISTING BLACK & WHITE TV GAMES 
Complete Colour Kit including UHF/VHF Modulator and the 
PCBs. Price £9.89 incl. VAT (p &p 45p insured) 
Ready Built and Tested £11.39 incl. VAT (p &p 45p insured) 
Ready built, Tested & Fitted £12-75 incl. VAT plus postage. 
Colour Encoder with Modulator (no other components) 
£5.95 incl. VAT (p &p 45p insured) 
UHF or VHF Modulators screened. £3.75 incl. VAT, 
SPECIAL OFFER 
The "Olympic" TV Games Kit £25.49 incl. VAT (95p p &p 
insured). "OLYMPIC" Kit in colour £34.85 incl. VAT (95p 
p &p insured). "Sure Fire Rifle" Kit for Olympic £9.50 incl. 
VAT 40p p &p. "Sure Fire Rifle" Kit for other games £10.50 
incl. VAT + p &p. 
TV GAMES IC AY -3 -8500 £5.10* 
STOP PRESS . . Watford Electronics announce the 
introduction of their "ECONOGAME" the obvious answer 
to CHEAP yet reliable TV GAMES. This simple to build 
Kit comes complete with AY -3 -8500 IC, Fibre Glass PCB, 
Semiconductors and full instructions. All you need to 
complete the Kit is, two pots, switches, loudspeaker and 
control boxes. The finished board fits our NJSF1 Box 
(£1.85 *) to complete an attractive yet inexpensive TV Games 
Unit. Price only £10.45 incl. VAT (45p p &p insured), 

JACK PLUGS 

Screened 
chrome 

2.5mm 12p 
3.5mm 15p 
MONO 23p 
STEREO 31p 

Plastic 
body 

8p 
10p 
15p 
189 

SOC 

Oper 
metal 

Sp 
8p 

13p 
15p 

KETS 

Moulded 
with 
break 

contacts 
20p 
24p 

Din Plugs Soel ets In line 

SPIN Loudspeaker 
3,4 & 15 9ìn Audio 13p 8g 20p 

CO-AXIAL (TV) I 14p 149 

VEROBOARD5 Pitch 
0.1 0.15 0.15 

(copper clad) (plain) 
2} x 31" 36p 29p 19p 
20 x 5" 43p 399 249 
3= x 30" 43p 40p - 
3's x 5" 48p 530 34p 
2} x 17" 134p 107p 73p. 

30 x 17" 173p 143p 9Sp 
4: x 17" 222p - 145p 
Pkt of 36 pins 289 
Spot face cutter 69p 

14p Pin insertion tool lop 

INDEX TO ADVERTISERS 
ACE Mailtronix Ltd. 
Advance Design Electronics 
Alben Engineering 
Ambit International 
Astro Alarms ... 
Astro Electronics .,. ... 

Bamber B ... ... ... 
Baron Electronics ... ... 
Barrie Electronics 
Bentley Acoustic Corp. ... ... 
Bi -Pak Ltd. 
Bi- Pre -Pak Ltd. (Stirling Sound)... 
Birkett, J. ... 
British National Radio & 

Electronics School 
J. Bull (Electrical) Ltd. 
Bush Meissner 
Butterworths ... 

Carantia, C. 
Cambridge Kits ... ... 
Chromásonics 
Chromatronics 
Colomor (P. C. Radio) 
Continental Specialists 
Copper Supplies .. ... 
Cox Radio (Sussex) Ltd.... 
C. R. Supply Co. ... 
Crescent Radio Ltd. ... 

Crofton Electronics ... 

Doram 

Electronics Design Associates 
Electro -Tech Components 

.. 470 
... 476 
... 472 
... 470 
... 476 
... 537 

... 534 

... 500 

... 530 

... 528 
482, 483 

... 475 

... 480 

472, 533 
... 531 

... 524 

... 474 

... 539 

... 539 

... 544 

... 481 

... 524 

... 495 

... 539 

... 538 

... 538 

... 533 

... 474 

.., 532 

... 479 

... 472 

Electronic Mail Order ... 
Electrovalue 
Elvins, Electronic Musical Instruments ... 
Fidelity Fastenings 
Flairline Supplies ... ... 

G2DYM Aerials & Project 
G. T. Technical Information Services 
Greenweld Electronics ... 

H. A. C. Short -Wave Supplies .., 
H. M. Electronics ... ... ... 
Haversons Surplus 
Heathkit ... 
ncs,r,c naarrv 

I. L. P. Electronics Ltd. 
Intertext I.C.S. ... 

J.D.M. Electronics 

Linear Products ... 
Lynx Electronics ... 

Manor Supplies 
Maplin Electronic Supplies 
Marshall A. & Sons 
Minikits Electronics 
Monolith Electronics 
Moulded Electronics 

Newmart Electronics 

Orchard Electronics 

544 
476 
500 
480 
530 

538 
539 
480 

530 
539 
496 
526 
. :e 

499, 529 
... 541 

... 539 

528 
... 536 

... 537 
cover iv 
... 496 
... 539 
... 474 
... 474 

... 470 

... 538 

Partridge 
P. B. Ele 
P.K.G. El 
Precision 
Progressi 

Electronics Ltd. 
Etc( ,. 

ectronics 
Petite .... ... 

ve Radio 

Radio Book Services 
Radio Component Specialists .. 
Radio Exchange Ltd. .... ... 
R.S.C. (Hi -Fi) 
R.S.T. Valve Mail Order Co. ... 
Radio & T.V. Components Ltd.... 

Salop Electronics .,, ... 
Saxon Entertainments ... 
Science of Cambridge ... 
Scientific Wire Co., The... ... 
Selray Book Co., Ltd. ... ... 
Sentinel Supply ... 
Sintel 
Sonic (Hi -Fi) 
Southern Valve Co. 
Swanley Electronics ... 

Technomatic Ltd.... ... ... 
Teleradio Electronics ... 

Tempus ... 
T. K. Electronics ... ... ... 
Trampus Electronics 
Tudor Rees (Vintage Services) ... 

Van Karen Publishing ... 

Watford Electronics 
West London Direct Supplies ... 
Williams Micheal ... ... 
Wilmslow Audio ... ... 

Xeroza Radio ... 

Z. & I. Aero Services ... 

... 527 

.., 476 

... 539 

... 524 

... 537 
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... 473 
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... 535 
... 523 
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.. 540 
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VALVE BARGAINS SOUTHERN VALVE COMPANY 
Upper Floor, 8 Potters Road, Barnet, Herts 
Telephone:01- 440/8641 MAIL ORDER ONLY 
ALL NEW á BOXED "QUALITY" BRANDED VALVES 
GUARANTEED 3 MONTHS. 
BVA ETC. (TUNGSRAM ETC.). 
6% ALLOWED IN LIEU OF GUARANTEE. 
ALREADY DEDUCTED FROM OUR PRICES. 
Note: Prices are correct only at time of going to press. 
PLEASE VERIFY CURRENT PRICES. 
Some leading makes available. TOP QUALITY 
MINIMUM ORDER 75p. OUR EVERY AIMI 
VAT Invoices issued on request. 

AZ31 80p 
DY86/7 49p 
DY802 50p 
EB91 19p 
ECC81 36p 
ECC82 36p 
ECC83 36p ECC85 40p 
ECC88 50p 
ECH42 80p 
ECHB] 44p 
ECH83 82p 
ECH84 58p 
HOMO 52p 
ECL82 50p 
ECL86 60p 
EF80 33p 
EF85 38p 
EF86 52p 
EF89 42p 
EF183 42p 
EF184 42p 
EH90 56p 
EL34 £1.10 
EL41 70p 
EL84 40p 
EL90/1 47p 
EL509 £2.65 
E3184 50p 
EY51 50p 
EY85/7 38p 
EY500A 

£1.50 
1E280 40p 

EZ81 40p 
GY501£1.10 
GZ30 75p 
P,86 63p 
pC88 63p 
PC97 72 
PC900 49p 
ruaa 3op 
PCC85 44p 
PCC88 62p 
PCC89 50p 
PCC189 53p 
P17F80 50p 
PCF82 45p 
PCF86 58p 
PCF200 

£1.20 
PCF801 50p 
PCF802 57p 
PCF805 

£1.45 
PCF806 75p 
PCF808 

£1.45 
PCH2O0 95n 
PCL82 45p 
PCL83 70p 
PCL84 48p 
PCL85 
PCL 62p 

805 
PCL86 65p 

PCL200 
£1.40 

PD500 £3.25 
PFL200 73p 
PL36 70p 
PL81 50p 
PL81A 55p 
PL82 35p 
PL83 50p 
PL84 48p 
PL500¿ 
PL504 j 90p 
PL508 £1.30 
PL509 £2.20 
PL519 £2.80 
PL802 £2 45 
PY33 50p 
PY81/8.,40p 
PY88 65p 
PY800 50p 
PY801 50p 
PY500 £1.33 
PY500A 

£1.33 
UBF89 40p 
UCC85 4647 
UCH42 72p 
UCH81 50p 
UCL82 55p 
L*CL83 58p 
UF41 70p 
UF89 45p 
UL41 75p 
UL84 52p 

ÚY85 40p 
026 605 
1126 609 
U191 50p 
6/30Lì 70p 
6BW7 68p 
6123 60p 
6F28 70p 
OVO & 516 

99p 
1011 68p 
2011 70p 
ì0P4 70p 
3001 50p 
30015 78p 
30017 78p 
30C18 61.45 
3015 60p 
30FL1 £1.00 
301,2 £1.00 
SOLI 35p 
30115 50p 
30,17 72p 
30P12 00g 
30P19 75p 
30PLI £1.40 
30PL13 

£1.00 
301'L14 

£1.10 
30PL15 

85p 
30P4MB 

90p 

I ETOMOT electroni î cs 

56 FORTIS 
MUSWELL 

TELEPHONE 

ANNOUNCING 
SHORT 

JUST A SAMPLE 
"BEAT 

£ 
555 0.40* 
741 (8 pin) Oß1 

GREEN 
HILL, LONDON 

01 -883 
OUR LATEST 

FORM CATALOGUE 
OF SOME 

INFLATION SPECIALS" 
£ 

MC1310 1.46 
SL414A 2-29 

ROAD 
NIO 3HN 

3705 

OF OUR 

£ 
TBA810AS 1-24 
TDA2020 3-29 
ZN414 1.08 
ZN423 0.96* 
2N424 0.89* 
ZNA116E 540* 

MOS 

pin 14p* 

£378* 
Module 

8% V.A.T. 
Available. Many 

etc., etc. 

CA3130 0.86 
LM380 0.89 
LM3900 0.52 

SL415A 2.11 

SN76003 2.50 
SN78013 1.66 

LM3909 0.65* SN76023 1.66 

74TTL SERIES. AND C 

AT NEW LOW PRICES 

I.C. SOCKETS (D.I.L.) 
8 pin 11p* 14 pin 12p* 16 

I.C. PINS 
100 pins 54p* 1000 pins 

Unique Vehicle Alarm /Immobiliser 
Ready to fit complete with instructions 

Detail upon request. £1727 inc. 
Memories and Microprocessors 
Transisters, Opto Devices and Passives, 

.TRADE AND EXPORT CUSTOMERS 
VERY WELCOME 

Just write, phone or call in for your copy of our Catalogue 

SEE NEXT MONTH'S ADVERT tor DETAILS -of 

"A FREE £1's WORTH OF COMPONENTS' 
WITH EVERY ORDER OVER EA 00 

All Prices are inclusive of V.A.T. Items marked * 

8% others 12 5%. Postage and Packing 25p. 

Head 

44A WESTBOURNEa GROVE e Z & LONDON W2 5SF 

Tel: 727 5641/213. Pleue 

Retail 

I AERO SERVICES LTD 85 TOTTENHAM 
LONDON ho 

OURT ROAD 
WI 

Tel: 580 8403 send all correspondence and Mail- Orders to I-lead Office Open all day Saturday 

AC /DC TAUT SUSPENSION MULTIMETERS (Made in USSR) 

TYPE U4312 U4313 U4315 TYPE 04341 
Sensitivity D.C. 667 o.p.v. 20,000 o.p.v. 20,000 o.p.v. Sensitivity: 
Sensitivity A.C. 667 o.p.v. 2,000 o.p.v. 2,000 o.p.v. 167000/V D.C., 

3300/V A.C. D.C. Current 300 µA -6A 60uA -1 5A 50µA -2.5A Ranges: A.C. Current 1.5mA -6A O.6mA -1 5A 0.5mA -2.5A - i 1 ) I' D.C. current: 0.06 - 
" D.C. Volts 75mV -900V 75mV -600V 75mV -1000V =I# 0'6 6 -60 600mÁ 

A.C. Volts 300mV -900V 15V -600V 1V -1000V ,;:-+ A300mArent 
0.3330 

Resistance 0 02 -3kS2 1K -1M 3005E- 500k(E 
" 

x. D.C. Voltage: 0.3 -1.5 
.-6 -30-60- 150 -300- Capacity - 0.5µF 0.5µF ; 900V 

v Accuracy 1% D.C., 1.5% D.C., 2.5% D.C., A.C. Voltage: 1.5 -7.5- 
1 .5% A.C. 2.5% A.C. 4% A.C. 30-150-300-750V 

Price complete with pressed 
s as Resists -2MO 2-20- 

200sistor 2 

steel carrying case and test Í 
Transistor collector 

cut -oft current 60pÁ 
leads. £14.50 £17.50 £14.95 i Transistor D.C. cur - 

rent gain in two 
TYPES 04313 & U4314 PROVIDED WITH ANTI- PARALLAX MIRROR SCALES ranges 10-350 

- - Accuracy: 2.5° %, D.C. 

TYPE U4324 
t 4-0% A.C. 

5% D.C. 
current gain 

Power supplies: 4.5V Sensitivity: 20,0000/V D.C. battery 
31 4,0005E /V A.C. (Eveready 1289) 

<: 
D.C. Current: 0.06- 0.6- 60- 600mA -3A Complete with steel carrying case, test 
A.C. Current: 0.3- 3- 30- 300mA -3A lead, battery and instruction manual £14.50 
P.C. Voltage: 0.6- 1.2- 3- 12 -30 -60 -120- 600 -1200V 
A.C. Voltage: 3- 6- 15 -60- 150 -300 -600 -900V 

3 Y. Resistance: 5005E -5 -50- 500k0 NO OVERLOAD PROTECTION IS 
Accuracy: D.C. 2.5 %; A.C. 4% (of F.S.D.) INCORPORATED IN THESE INSTRU- 

PRICE complete with test leads and fibreboard storage case £14-SO 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 £0.30 

One valve post 12p, each extra valve 6p. MAX 75p. 
LISTS á ENQUIRIES, SAE PLEASE i 
Large valves 14p each. 
ALL PRICES INCLUDE VAT Q 121 %. 

We offer return of post service. 
CWO ONLY, No C.O.D. 
Post free over £15. £6 to £15 -75p (max.). 
Items in stock at time of going to press but subject fo 
possible market fluctuations if unavoidable. 
ENQUIRIES WELCOMED FROM TRADE & RETAIL 
(same prices). 

Any 5 -64p, 10- £1.20, 50- £5.00. Your choice 
from the list below. 
ECC82, EF80, EF183, EF184, EH90, PCF80, PCF802, 
PCL82, PCL84, PCL85, PCL86, PCL805, PL504, 
PY8I /800, PY88, 30PLI4, 6F28, PFL200. 

Colour Valves- PL508, PL509, PL519, PY500 /A. 
All tested. 35p each. 

Aerial Splitters -2 way, 75 OHMS, Inside Type, 
£I.50. 

AERIAL BOOSTERS 
Aerial boosters can produce remarkable 
improvements on the picture and sound, in 
fringe or difficult areas. 
B11 -For TH stereo and standard VHF /FM radio. 
BI2 -For the older VHF television -Please 

state channel numbers. 
B45 -For Mono or colour this covers the complete 

UHF Television band. 
All boosters are complete with battery with 
Co -ax plugs and sockets. Next to the set fitting. 

£420 

100- C280 /I CAPACITORS 
Values from 01uF to I SuF, 250v /w. Price LI.50 
(mixed packs). 

I00- ELECTROLYTICS 
From I uF to above 500uF. Mixed voltages. Price 
£2.00 (mixed packs). 

All prices include VAT. P &P 30p per order. 
Please send uncrossed P.O. or cheques for 
returning if we are out of stock of capacitor 
bargain packs. Exports welcome at cost. 

ELECTRONIC MAILORDER LTD. 
62 BRIDGE STREET, RAMSBOTTOM, 

BURY, LANCS. 
TEL: RAMS (070 682) 3036 

Published on approximately the 7th of each month by IPC Magazines Limited. Fleetway House, Farringdon Street, London EC4A 4AD. Pr'nted in England by Index Printers, Dunstable, Beds. Sole Agente fo 
Australia and New Zealand -Gordon and Gotch (Asia) Ltd. South Africa -Central News Agency Ltd. Px.ecxrcen WrsEcES8 is sold eubj et o the following condition, namely that it shall not, without th 
written consent of the Publishers first having been given, be lent, resold, hired out or otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, excluding Eir 
where the selling price is subject to V.A.T. and that it shall not be lent, resold, hired out or otherwise disposed of in a mutilated condition or in any unauthorised cover by way of Trade or affixed to or as 
part of any publication or advertising, literary or pictorial matter whatsoever. 
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Riiki 
NEW ELECTRONIC MASTER KIT 
WITH SPECIAL MULTI -BAND V.H.F. TUNER MODULE TO CONSTRUCT. A completely 
Solderless Electronic Construction Kit, with ready drilled Bakelite Panels, Nuts, Bolts, Wood Screws etc. 
Also in the kit: Transistors, Capacitors, Resistors, Pots, Switches, Wire, Sleeving, Knobs, Dials, 5" x 3" 
Loudspeaker and Speaker Case, Crystal Earpiece, etc. Also, ready wound Coils and. Ferrite Rod Aerial. 
These are the Projects you can build with the components supplied with the kit, together with compre- 
hensive Instruction Manual Pictorial and Circuit Diagram.s 
PROJECTS: V.H.F. Tuner Module * A.M. Tuner Module * M.W. L.W. Diode Radio * Six Transistor 
MultiBand V.H.F. Earpiece Radio * One Transistor M.W. L.W. Radio * Two Transistor Metronome with 
variable beat control *Three Transistor and Diode Radio M.W. LW. *Four Transistor Push Pull Amplifier * Eight Transistor MultiBand V.H.F. Loudspeaker Receiver * Variable A.F. Oscillator * Jiffy MultiTester * Four Transistor and Diode M.W. L.W. Radio. * A.F. R.F. Signal Injector * Five Transistor Push Pull 
Amplifier * Sensitive Hearing Aid Amplifier * Three Transistor and Diode Short Wave Radio * Signal 
Tracer * Three Transistor Push Pull Amplifier * One Transistor Class A Output Stage to drive Loud- 
speaker * Sensitive Transistor Pre -Amp * Transistor Tester * Sensitive Three Transistor Regenerative 
Radio * Four Transistor M.W. L.W. and Diode Tuner * Five Transistor M.W. L.W. Trawler Band 
Regenerative Radio * Five Transistor V.H.F. MultiBand Tuner * Three Transistor Code Practice 
Oscillator * Five Transistor Regenerative Short Wave Radio * Four Transistor and two Diodes M.W. 
L.W. Loudspeaker Radio * Seven Transistor M.W. L.W.Radio with Loud- 
speaker Push Pull output * One Transistor Home Broadcaster. £14 99 -- p & P LI - I O 

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 Multiband A.M. section with Airspaced Slow Motion Drive Tuning Capacitor for easier and 

accurate tuning, covering M.W.I, M.W.2, L.W. Three Short Wave Bands S.W.I, S.W.2, S.W.3 and 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 Y.H.F. reception. Push -Pull output 
using 600mW Transistors. Gain, Wave- Change and Tone Controls. Plus two Slider Switches. Negative Feed- 

back 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. £14.79 + P & P £1 -10 
Building Instructions and operating Manuals. 

NEW 
MODEL 
R.K.I 
MultiBand A.M. Re- 
ceiver. M. W. L. W. 
Trawler Band and 
Three Short Wave 
Bands. Seven Tran- 
sistors and Four Diodes. Push 
Pull Output stage. 5" x 3" Loudspeaker. Internal 
Ferrite Rod Aerial. Kit includes all parts to build 
¡t up including Carrying Strap, Rubber Feet and 
ready- drilled Panels. Comprehensive Instruction 
Manual for stage by stage construction. Uses 
P.P.9 Nine Volt Battery. E899 +,PP 

ELECTRONIC 
CONSTRUCTION KIT 
E.C.K. 2 Self Contained Multi -Band 

V.H.F. Receiver Kit. 
8 transistors and 3 diodes. 
Push pull output. Sin. loud- 
speaker, gain control, 7 section 
chrome plated telescopic aerial 
V.H.F. tuning capacitor, re- 
sistors, capacitors, transistors, 
etc. Will receive T.V. sound, 
public service band, aircraft, 
V.H.F. local stations, etc. Operates from a 

9 volt P.P. 7 battery (not supplied with kit) 
Complete kit of parts 

£7 - 95 + P & P and Ins. 90p 

NEW 
MODEL 
R. K.2 
MW, LW and Air 
Band Receiver. 
Eight Transistors 
and Four Diodes. 
3" Loudspeaker, 
Telescopic Aerial, 
Internal Ferrite Rod 
Aerial. Complete 
with. Carrying Strap. 
and ready -drilled Panels and all 
components necessary for construction. A sensitive 
Receiver with the additional luxury of an Air Band section to 
pick up Aircraft from many miles away. Full Instruction 
Manual enables stage by stage construc- 
tion. Uses P.P.9 Nine Volt Battery. £999 ;PIQP 

Com- 
plete 
kit of 
parts¡n- 
cluding 
construc- 
tion plans 

Total building 
costs 

£999 
+ P & p and 
Ins. LI -IO 

EDU -KIT MAJOR 
COMPLETELY SOLDERLESS 
ELECTRONIC CONSTRUCTION 

KIT 
BUILD THESE PROJECTS 
WITHOUT SOLDERING 
IRON OR SOLDER 

5 Transistor Push Pull 
Amplifier 
7 Transistor Loud- 

4 Transistor Earpiece speaker. Radio MW/ 
Radio LW. 
Signal Tracer 5 Transistor Short 
Signal Injector Wave Radio 
Transistor Tester Electronic 
NPN -PNP Metronome 
4 Transistor Push Pull Electronic Noise 
Amplifier Generator 

Battetyless Crystal 
Radio 
One Transistor Radio 
2 Transistor Re- 
generative Radio 
3 Transistor Re -. 
generative Radio 
Audible Continuity 
Tester 
Sensitive Pre - 
Amplifier 

24 Resistors 21 Capacitors 10 Transistors 5" x 3" Loudspeaker 
Earpiece Mica Baseboard 3 12 -way Connectors 2 Volume Controls 
2 Slider Switches I Tuning Condenser 3 Knobs Ready Wound 

MW /LWISW Coils Ferrite Rod 6f yards of wire I yard of sleeving, etc. 

E.V.6. 

Build this 
exciting new 
design. E.V.6. 
6 - Transistors 
and 2 diodes. MW /LW. 
Powered by 9V battery. Ferrite rod 
aerial, tuning condenser, volume control, and now 
with Sin. loudspeaker. Attractive case with red 
speaker grille. Size gin. x Skin. X fin. approx. 
All parts including Case and Plans. 

Total Building Costs £595 +P & P and ins. 90p 

ALL PRICES INCLUDE VAT 

V.H.F. 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 VHF 
band and operating as 

shown in the instructions 
supplied free with all parts. 

Uses a retractable 
chrome plated telescopic 
aerial, gain control, V.H.F. 
tuning capacitor, tran- 
sistor, etc. 
All parts including case 

and plans 

-£4.95 + 
Ins 

60p 

To: RADIO EXCHANGE LTD 
61A High Street, Bedford MK40 ISA 
Tel.: 0234 52367 REG NO. 788372 

`Callers side entrance "Lavells" Shop. 
Open 10 -1, 2.30 -4.30 Mon.-Fri. 9-12 Sat. 

NM NM Mt MMII MM. MN BillM IMM 

I enclose E for 

Marne 

I Address 

PW¡1177 
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electronics 
100W RMS 

STEREO DISCO 
A genuine 100W RMS per channel 

(Both channels driven) stereo disco 
with auto fade on microphone, VU meters. 
full monitoring and cueing facilities and a 

very high quality light show. Complete 
construction booklet MES41 price 25p. 
Cabinet comes complete with lid and 

carrying handles. T.V. GAME 
A fascinating TV game kit that plays 
football, tennis, squash and practice 

for only £21 -59. Reprint of 
construction details 35p. 

Add -on rifle kit 
only £10-60. 

WIDE RANGE 
OF COILS & CHOKES 

Component section in our 
catalogue includes a wide range 

of coils, pot cores, ready -wound coils 
and chokes from microHenries to 

Henries, plus ranges of Denco 
coils and i.f. transformers etc. 

ELECTRONIC ORGAN 
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 MESS° series leaflets 

now! 65p buys the three available so far. 

is _ -- rU - - _ _C_'1.LISER 
t coils 
at puts 
íl this for 

- _ -ched and 
:rk. Send 

ca:._ r =now. 
.e40p. 

-->i>t eagda 
" n-" ! If i iü Mitt l a- 
!!t[ff1ltlIMII!111111\1I 

Who says the Maplin 
Catalogue's worth haying? 

"in our 'musts' for readers -to- collect list" -P.E. 
"contains ... just about everything the DIY 

electronics enthusiast requires " -P.W. 
"probably the most comprehensive catalogue we have 

ever come across " -EE. 
"has been carefully prepared and is very well 

presented.. -R.E.C. 
"make the job of ordering components an easy, accurate 

and enjoyable pastime"-P.W. 
"Only one word describes the publication-superbl- 

E.T.I. 

OVER 60,000 COPIES SOLD DON'T MISS OUT' 
SEND 60p NOW 

MAPLIN ELECTRONIC SUPPLIES 
P.O. Box 3, RAYLEIGH, ESSEX SS6 SLR 

Telephone: Southend (0702) 715155 
Shop: 204 London Road, 
Westcliff -on -Sea, Essex. 

(Closed on Monday) 
Telephone: Southend 

(0702) 715157 

Our bi- monthly 
newsletter keeps 

you up to date with 
latest guaranteed prices - 
our latest special offers - 

details of new projects and 
new lines. Send 30p for the 

next six issues (5p 
discount voucher 
with each copy). . 

JMI UN iii, . 
,,"POST THIS COUPON NO`` 

FOR YOUR COPY OF OUR 
CATALOGUE PRICE 60p 

I Please rush me a copy of your 216 page , 
catalogue. I enclose 60p, but understand , 
that if I am not completely satisfied I may 

return the catalogue to you within 14 days and 
have my 60p refunded immediately. 

NAME 

ADDRESS 

,` PW I I 

MO 00t' 

, 
1 
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