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ALL MAIL ORDER BY 
RETURN. C.O.D. SERVICE 

WELCOME 
C. T. ELECTRONICS 

Tel: 01 -994 6275 
All mail order and enquiries to 270 Acton Lane, Chiswick, London W4 5DG 

SEMICONDUCTORS 
AAZ12 25p BC214 14p 
AC107 35p BC214L 15p 
AC125 25p BC238 15p 
AC126 25p BC239 15p 
AC127 25p BC300 30p 
AC128 25p BC301 30p 
AC176 
AC187 

25p 
27p 

BC302 
BC303 

30p 
35p 

AC188 27p BCY31 35p 
ACY17 25p BCY32 95p 
ACY18 25p BCY33 60p 
ACY19 25p BCY34 65p 
ACY20 25p BCY38 65p 
ACY21 25p BCY39 95p 
AD140 60p 8CY55 £1.50 
AD142 60p BCY70 20p 
AD161 45p BCY71 20p 
AD162 45p BCY72 20p 
AF114 25p BD121 75p 
AF115 25p BD123 85p 
AF116 25p BD124 70p 
AF117 25p 8D131 40p 
AF118 50p BD132 50p 
AF124 30p BD135 50p 
AF239 60p BD136 50p 
8A102 30p BD139 75p 
BA112 50p BD140 87p 
BA114 16p BD153 SOp 
BA155 16p BD156 80p 
BA156 15p BDY17 £150 
BC107 13p BDY18 £175 
BC108 12p BDY19 £190 
BC109 14p BDY20 £1 20 
BC109c 16p BF152 20p 
BC113 13p BF166 ,30p 
BC114 13p 13F178 35p 
BC115 15p BF180 35p 
BC116 15p BF194 16p 
BC117 20p BF195 16p 
BC118 15p BF196 16p 
BC119 30p BF197 16p 
BC143 25p BF200 35p 
BC147 12p BF224 18p 
BC148 12p BF244J 18p 
BC149 12p BF245 45p 
BC149c 14p BF259 55p 
5C157 14p 8FX29 30p 
BC158 14p BFX34 30p 
BC159 16p BFX85 30p 
BC167 14p 8FX86 30p 
BC168 14p BFX88 30p 
BC169 14p BFY10 35p 
BC169c 15p BFY44 50p 
BC172 13p BFY50 25p 
8C182 12p BFY51 25p 
BC182L 12p BFY52 25p 
BC183 12p BFY53 25p 
BC183L 12p BFY90 65p 
BC184 12p BSV68 70p 
dC184L 12p BSW63 BSp 
BC185 35p BSW68 80p 
BC186 27p BSX19 15p 
BC212 12p BSX20 t5p 
BC212L 14p BSX21 25p 
BC213 12p BY127 20p 
BC213L 12p BY164 65p 

IS100 15p 
1S103 15p 
MJ340 50p 
MJ481 95p 
MJ2801 £1 25 
MJ2901 £195 
MJE340 50p 
MJE370 75p 
MJE371 90p 
MJE520 65p 
MJ2955 E1.20 
MJE3055 75p 
MM1613 
MM1712 
MPF702 
MPF103 
(2N5457) 
MPF104 
(2N5458) 
MPF105 
(2N5459) 40p 
0A47 10p 
0A70 10p 
0A79 10p 
OA81 10p 
0A90 10p 
0A91 10p 
OA200 10p 
0A202 10p 
OA210 35p 
0A211 35p 
OC16 90p 
OC19 85p 
0C22 55p 
0C26 65p 
0C28 60p 
0C35 60p 
0C36 65p 
0C42 40p 
0C44 20p 
0C45 25p 
0070 15p 
0071 12p 
0072 20p 
0075 25p 
OC76 25p 
0077 40p 
0081 25p 
0083 25p 
0084 25p 
0C139 30p 
OCt70 2511 
0C171 30p 12N1308 30p 
0C200 60p I 2N1309 30p 
0C201 60p ; 2N1613 30p 
0C202 75p 2N1711 30p 
TIP29A 45p 2N1890 60p 
TIP30 55p ì 

2N2146 15p 
TIP31A 57p I 

2N2147 90p 
TIP32A 69p 2N2160 80p 
TIP33A £1001 2N2217 25p 
TIP34A £1.40 2N2218 25p 
TIP35A £30 2N2219 25p 
TIP36A £350 2N2222 20p 
TIP41A 70p I 2N2222A 25p 
TIP42A 85p I 

2N2306 70p 
QTY. DISCOUNTS: 12+ 10%; 25+ 15%; 100+20°/, 

TIP296 54p 
TIP3OB 60p 
TIP318 65p 
TIP32B 77p 
TIP33B £1.00 
TIP34B £162 
TIP35B £271 
TIP36B £3.51 
TIP41B 78p 
TIP42B 95p 
TIP29C 68p 
TIP30C 72p 
TIP31C 80p 
1IP32C £100 

45p TIP33C £120 
Ogp TIP34C £180 
45p TIP35C £300 

TIP38C £3.74 
35p TIP41C 90p 

TIP42C £1.00 
35p TIS50 40p 

ZTX107 15p 
ZTX300 15p 
ZTX500 16p 
ZTX501 20p 
ZTX504 50p 
ZTX531 30? 
ZTX550 25p 
1N659 Sp 
IN914 Bp 
IN916 Sp 
IN4001 
IN4002 
IN4003 
1N4004 
IN4005 
IN4006 
IN4007 
IN4148 
2N696 
2N697 
2N698 
2N706 
2N706A 
2N708 
2N929 
2N930 
2N1132 
2N1302 
2N1303 
2N1304 
2N1305 
2N1306 
2N1307 

Sp 
9p 
9p 

10p 
12p 
14p 
i6p 
7p 

25p 
25p 
25p 
12p 
14p 
15p 
22p 
20p 
25p 
30p 
30p 
30p 
30p 
30p 
30p 

2N2369A 50p 
2N2477 30p 

50p 
£1.50 

25p 
30p 
25p 
25p 
13p 
25p 
50p 

£1.35 
£110 
£140 

30p 
12p 
12p 
12p 
12p 
12p 
12p 
14p 
14p 

£150 
£160 
£1 80 

30p 
35p 
55p 
70p 
85p 
22p 
25p 
25p 
800 

2N2646 
2N2846 
2N4904 
2N2905 
2N2906 
2N2907 
2N2926 
2N3053 
2N3055 
2N3232 
2N3525 
2N3553 
2N3643 
2N3702 
2N3703 
2N3704 
2N3705 
2N3706 
2N3707 
2N3708 
2N3709 
2N3771 
2N3772 
2N3792 
2N3794 
2N3819 
2N3820 
2N3823 
2N3866 
2N3904 
2N3905 
2N3906 
2N4014 
2N4036 
2N4037 
2N4058 
2N4059 
2N4060 
2N4061 
2N4062 
2N4126 
2N4286 
2N4287 
2N4288 
2N4289 
2N4290 
2N4291 
2N4302 
2N4444 
2N4871 
2N4903 
2N4919 
2N5069 
2N5191 
2N5192 
2N5194 
2N5195 
2N5245 
2N5296 
2N5298 
2N5457 
2N5458 
2N5459 
2N5485 
2N5490 
2N5555 
2N5777 

62p 
44p 
14p 
14p 
12p 
12p 
12p 
18p 
25p 
25p 
27p 
30p 
25p 
32p 
45p 

L1.90 
35p 

£130 
90p 

£1.30 
96p 

£120 
£1.10 
£1.40 

45p 
55p 
50p 
35p 
35p 
40p 
55p 

.55p 
65p 
40p 

TTl (full stocks available) 
SN7400 18p SN7411 23p SN7430 20p 
SN7401 18p SN7412 22p SN7432 42p 
SN7402 20p SN7413 40p SN7433 70p 
SN7403 20p SN7416 30p SN7437 50p 
SN7404 20p SN7417 30p SN7438 50p 
SN7405 20p SN7420 20p SN7440 209 
SN7406 30p SN7422 38p SN7441AN75p 
SN7407 30p SN7423 38p SN7442 75p 
SN7408 20p SN7425 38p SN7443 £100 
SN7409 40p SN7427 42p SN7445 £170 
SN7410 18p SN7428 50p SN7446 £200 

SN7447 £150 
SN7448 £175 
SN7450 20p 

SN4753 
SN7454 
SN7460 
SN7470 
SN7472 
SN7473 
SN7474 
SN7475 
SN7476 
SN7480- 

20p 
200 
20p 
30p 
30p 
40p 
40o 
55p 
45p 
80p 

SN7481 £125 
SN7482 87p 
SN7483 £100 
SN7484 90p 
SN7486 45p 
SN7490 75p 
SN7491AN 

£100 
SN7492 75p 
SN7493 75p 
SN7494 SOp 
SN7495 SOP 
SN7496 £100 
SN7497 £225 

S.C.R.s 
CRS1/05 40p 
CRS1/10 56p 
CRS1/20 60p 
CRS1/40 65p 

90p 
62p 
62p 
90p 

£1 00 
85p 
90p 

£1 60 
45p 
70p 
90p 
35p 

£1 90 
90p 

CRS1160 
CRS3/10 
CR33/20 
CRS3/40 
CRS7/400 
CRS16/100 
CRS16/200 
CRS16/600 
C106B 
Cl 06D 
40669 
TIC44 
2N4444 
BTtO/500A 

BRIDGE 
RECTIFIERS 

WO2IA 200V 38p 
BY164 1 4A 200V 

MDA952/2 6A 
57p 

100V 80p 

TRIACS 
TXL228B 8A 400V 

85p 
SC40D £140 
SC40E £1.65 
SC45D £10 
SC45E £210 
SC500 £242 
SC50E £270 
DIAC 25p 

LINEAR I.C.s 
LM304 Neg Voltage 

Reg. £2.10 
LM309K 5V. 1A, 

Voltage Reg. 
£210 

LM723C 2-37V, 
150mA 
Voltage Reg. 

75p 
MFC4000 250m W 

Audio 75p 
TBA800 5 Watt 

Audio 99p 
709C Op Amp 

D.I.L. /T099 45p 
741C Op Amp 8/14 

D.I.L. /T099 35p 
747C Dual Op 

Amp Z1.20 
748C Op Amp 

75p 
ZENER DIODES ZN414LRadio I.0 . 

£1.25 
TAD100 Radio I.C. 

Inc. Filter £1.90 
CA3014 £1.55 
CA3018 E7.00 
CA3028 £1.20 
CA3036 E100 
CA3046 95p 
CA3048 E2.35 
CA3075 £1.60 
CA3089E £1.90 
CA3090Q £4.85 
MC1303L £220 
MC1310P £2.80 
SN76660 EQ 

NE555 Timer 80p TBA120 65p 
TO3 VOLTAGE REGULATORS 
L005 5V 650mA 
L036 12V 600mA 
L037 15V 450mA E7 A00 ea. 

BZY88 Series 
400mW 

3.3V -33V, 5% 11p 
1.5W range 25p 
10W range 45p 

L.E.D. 
TIL209 38p 
HP5082 28p 
MA2082R 20p 

L.D.R. 
ORP12 60p 

VEROBOARD 

2 +x3} 
2 +x5 3 x3; 
3 }x5 
17 x 2f 
17x3; 
17x5 
PIN INS. TOOL 
SP.F. CUTTER 
100 PINS SS 
100 PINS DS 
500 PINS SS 
500 PINS DS 

0.1 
32p 
35p 
35p 
40p 

£1.05 
£1'43 
£184 

72p 
52p 
30p 
30p 

£155 
£1.55 

0.15 
23p 
35p 
35p 
41p 
79p 

£112 

72p 
52p 
30p 
30p 

E1.55 
£1.55 

BNC PLUGS at 35p each 
UHF (N) PLUGS at 50p each, 
U.H.F. V.S.W.R. probes ex U.H.F. 
transmitters £5 each + 8% VAT 
All the above are new in original packets. 
Please add 8% VAT P & P 30p, 

POTENTIOMETERS 
Linear or Log Single 
Rotary Pots 17p 
Rotary Switched 25p 

Double 
45p 

* * SPECIAL OFFERS * * 
MULTICORE CABLE. 20 way 14/0076 + Screen at 70p KOKUSAI MECHANICAL FILTER. 455 Kc /S, 6 Kc /S 

per yard+ postage by weight. overall. Ideal for A.M. £5 each INC VAT. Postage 33p each. 
MULTICORE CABLE. 25 -way, individually screened, 
14/0076. £100 per yard +V.A.T. Postage by weight. TRANSFORMER 240V A,C. Primary 1185-0-1185V at 
3 CORE PVC INSULATED MAINS CABLE. GREY 360Ma Secondary £12+8% VAT +£150 postage. - 

M L6650, 3x7/0.2m m. Price 100m- £4.50.1,000m -£35. 10,000m- 
£330. 

METAL OXIDE RESISTORS TR4 /5 /6 in stock. All 
values. 1 -off price 3p each. Discount on quantity. 

10 TURN TRIMPOTS by Boums, Mec, Painton, etc. All 
values in stock. 50p each. Discount on quantity. 

OMRON OCTAL RELAY 240V A.C. 3P c/o 75p each+ 
8% VAT. 

SLEEVING 2000 pieces approx. size 1" 2mm. Price £1.00 
+33p P &P +VAT 8% 

V.A.T. 
Unless otherwise stated all prices are 
exclusive of. VAT. Please check 
whether the goods you are ordering 
are 25% or 8 %. Carriage orders under 
£6 please add 33p. Order over £10 
post free in U.K. only. This to be at 
our discretion. 

* *SPECIAL OFFERS ** 
MINIATURE MAINS TRANSFORMER. 
PRI 240V. SEC. 12V. 100Ma Manuf.: Hinchley 
Size. 36 x 45 x 40mm. F.C. 53mm. 
Price 165p. 100 60p ea. 1,000 50p ea. 10,000 
40p ea. 8% VAT. 
MINIATURE MAINS TRANSFORMER. 
Primary 115/240v Sec. 18v/250 Ma at 80p ea. 
+ VAT & postage 33p, 8% VAT. 
MOLLARD POT CORE TYPE FX2241 at 
60p ea. + 33p p.p, 8% VAT. 
24V D.C. SOLENOID by MAGNETIC 
DEVICES 60p each, 21 long e x tin. + 
8% VAT. 
240V. A.C. SOLENOID. Reversible opera- 
tion; twin coil. Size approx. 2t x 1+ x 1/in. 
90p. 
30 unmarked 0071 transistors £1.00 
25 Unmarked 250mW Zener diodes, 4.7V, 
5 -1V, 6ßV, 7-5V, 9-1V, 10V, Measured and 
tested El-00 
Please state voltage required. 
50 GE Diode OA47 equivalent. £1.00 
89F 600V WKG PAPER CAPACITORS, 
ideal for Strobe Constructors £1 -50 each 
+ 8% VAT + 33p post. 
Many other values of PAPER CAPACI- 
TORS in stock. Phone for details. 
JACKSON AIRSPACED CAPACITORS 
to suit fin. spindle: 

100pF Two Gang at 55p + 25% VAT 
500pF Two Gang at 75p + 25% VAT 

MOLLARD TUBULAR CERAMIC UHF 
TRIMMERS (PROFESSIONAL) 
Type 092 0.8 -2p 1 

801 0.8 -2ßp ) Price 10p ea. 
991 0.5-13P J 

QUANTITY DISCOUNTS PLEASE TELE- 
PHONE 
1000pF Feedthrough capacitor Spiro. 
Miniature tubular P.C. trimmers 

3.5 -13pF 
6 -30pF 10p ea. 
4p c/o Varley 700 t2 relay S0p ea. 

Gold Flashed professional TRANSISTOR 
SOCKETS. To suit small signal TO18, 
etc. 30 for £100 + 8% VAT. 
W. WOUND POTS 1 0-100K n at 30p each 
Colvern or Reliance styles + 25% VAT 
VERO EDGE CONNECTOR 24 way .1" 
pitch 30p each + 8% VAT. All the other 
sizes in stock. 
SIEMENS VARLEY RELAY 4P C/O 
7000 24V 50p each, 
PLESSEY RELAY 2 P CIO 6V operation 
40p each. 
MODERN DISC CERAMICS £1.00 a 
hundred, £8 -00 a thousand + 25% VAT, 
Phone or write for list, 
ACCESSORIES 
DIL SOCKETS, 8 pin 14p, 14 pin 149, 16 pin 
14p. Mica Washers + 2 Bushes (T03 or 
TO66) 4p. 

METAL BOXES 
ALUMINIUM BOXES IDEAL FOR VERO- 
BOARD WITH BASE & P.K. SCREWS 
AB7 2f" Long 51" Wide 1+" High 55p 
A68 4" 4" 14" S5p 

AB9 4" 2h" 1+" 55p 
AB10 4" 51" 1f" 55p 
AB11 4" 2f" 2" 65p 
AB12 3" 2" 1" S0p 
AB13 6" 4" 2" 77p 

AB14 7" 5" 2+" 90p 
AB15 8" 6" 3" E1.16 
AB16 10" 7" 3" E1-32 
AB17 10" 4+" 3" El -10 
AB18 12" 5" 3" £1.32 
AB19 12" 8" 3" £10 
ALUMINIUM BOXES WITH SLOPING 
TOP PANEL -IDEAL FOR PRE -AMPS, 
ETC., USING SLIDER CONTROLS 
AB20 8" Long 9" Wide 3+" High at back 1E2.20 

2" High at front 6" Slope to front 
With P.K. Screws 

AB21 As above but 10" long £2.20 
AB22 As above but 12" long £2.60 

We are open from 9.30 a.m. -6.00 p.m. Monday -Saturday. 
We have the largest retail selection of corn 
a particular component. 
C.O.D. service welcome. All mail order 
Education Authorities, etc. 

ponents available. Phone or write if you are in difficulties obtaining 

by return. Official orders welcome to Government establishments, 
01 -994 -6275 
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PRACTICAL 
WIRELESS 

VOL. 51 NO. 4 

ISSUE 822 

AUGUST 1975 

BRITAIN'S PREMIE O O- .y URSELP RADIO A E TO OS CO STNUCTO' 

EDITOR 
Lionel E. Howes, G3AYA 

ASSISTANT EDITOR 
Eric Dowdeswell, G4AR 

ART EDITOR Peter Metálli 
TECHNICAL EDITOR 

Sam Lewis B.Sc. (Eng.) 
PRODUCTION & NEWS EDITOR 

Colin R. Riches 
TECHNICAL SUBEDITOR 

Bill Tull 
TECHNICAL ARTIST 

Alan Martin 
SECRETARIAL Jenny Maunder 

Susan King 
ADVERTS MANAGER 
01 -634 4293 Roy Smith 
CLASSIFIED ADVERTS 
01 -634 4301 Colin R. Brown 

Published by IPC Magazines Ltd., 
Fleetway House, Farringdon Street, 
London EC4A 4AD. Tel. 01 -634 4444 

SUBSCRIPTIONS 
Publisher's Subscription Rate for one 
year to the UK is £5.00 and to the rest 
of the world £5.00 ($13.50 USA /CAN) 
including postage. Enquiries to Sub- 
scription Department, IPC Magazines 
Ltd., Carlton House, 68 Gt. Queen 
Street, London, WC2 5DD. Phone 
01 -242 4477. International Giro facilities 
Account No. 5122007. Please state 
reason for payment "message to 
payee 
Binders (£1.90) and indexes 30p (inc. 
VAT) can be supplied by the Binders 
Dept at the same address. 

BACK NUMBERS 
We regret that we are unable to supply 
back numbers of Practical Wireless. 
Readers are recommended to enquire 
at a public library to see copies. Re- 
quests for specific back numbers of 
Practical Wireless and Television only 
can be published in our CQ Column. 

NEWS & COMMENT 
286 TECHNOLOGICAL POVERTY -Editor's comment 
287 NEWS ... NEWS... NEWS... 
303 NEXT MONTH IN PRACTICAL WIRELESS 

310 LETTERS- Readers comment 
311 PRODUCTION LINES by Colin Riches 

318 TELEVISON- coming in the next issue 

323 HOTLINES on recent developments by Ginsberg 

324 PRACTICAL WIRELESS BINDERS 

324 BOOK REVIEW -A Guide to Amateur Radio -RSGB 
326 ON THE AIR 
326 Amateur Bands -Eric Dowdeswell, G4AR 

329 Broadcast Bands -Short Waves -Derek Bell 

330 Broadcast Bands- Medium Waves- Charles Molloy 

CONSTRUCTIONAL 
288 DUAL CONVERSION RECEIVER -Part 1 -F. G. Rayer 

297 P.W. 'APOLLO' Series -Part 4- Varicap AM /FM Stereo 
Tuner- construction and setting -up -W. Poel 

304 P.W. CAR RADIO - Charles Heath 

314 A DRAIN DIP OSCILLATOR -F. G. Rayer 

319 DIGITAL WAVEFORM GENERATOR -Part 3 -John Smith 

OTHER FEATURES 
309 TECHNICROSS -No 10 

312 I.C. OF THE MONTH- SGS -ATES TDA2020 Power Amplifier 
316 CQ! CQ! CQI CQ! CQ! 

317 GOING BACK -Earlier days of Wireless -Colin Riches 

330 POINTS ARISING -notes on the 'ASCOT' 

COPYRIGHT AND QUERIES 
© IPC Magazines Limited 1975. 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. 
We regret that we cannot answer technical queries by telephone nor can we provide information or advice on manufacturers' products other 
than that given in the magazine. We will endeavour to assist readers who have queries relating to articles published but we cannot offer 
advice on modifications to our published designs. All correspondents expecting a reply should enclose a stamped addressed envelope. 
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IMPROVE PETROL 

CONSUMPTION 
Fit the Brilliant 
New P.E. Scorpio Mk Il 
"Dual Polarity" 
Capacitive Discharge 
Electronic Ignition, 
System 

P.E. `VARICAP' STEREO PUSH BUTTON 
F.M. TUNER 

* Genuine improvement in overall petrol consumption (independent report 
claims at least8 % -10 %) 

* Much easier cold weather starting, less strain on your battery 
* Less use of choke -increase engine life 
* Smoother running at lower revs -makes your tour cylinder car feel like a six 

cylinder 
Togeth'erwith the following 'Scorpio Mk 11' plus features not previously available 
with other makes: 
* Only one model used for both positive( +) and negative( -) earth vehicles -if 

you change your car, you can certainly transfer your 'Scorpio'. * Retains your original contact breaker points, which last their mechanical 
life -no points burn 

* Will drive electronic tachometers. 
Send a stamped addressed envelope for our free interesting brochure, "Elec- 
tronic Ignition -How it Works ", containing circuit and itemised price list. 
Price for complete kit of parts, with easy to follow, comprehensive instructions, 
connecting wire, etc. ONLY £10.95, including V.A.T. and postage and packing. 
Ready made unit, fully tested, for immediate installation with easy to follow 
instructions, all leads, etc., ONLY £13.65, including V.A.T and postage and 
packing. 

THOUSANDS ALREADY IN USE -FULLY GUARANTEED. 

The P.E. 'Varicap' Stereo Tuner uses 
the latest Muilard modules for R.F and 
I.F. circuits -highly sensitive and pre - 
aligned for ease of construction. 
This superb kit has everything to enable 
you to construct this highly sensitive F.M. 
Stereo Tuner, with instant push button 
station selection, self contained regulated 

power supply, stereo decoder, etc. etc. 
Easy to construct, highest quality 
reproduction. 
Price only £34.50 including V.A.T. and 
postage and packing. Please send stamped 
addressed envelope for our free brochure 
on the Varicap, which gives performance 
figures, detailed description, etc., etc. 

P.E. `GEMINI' STEREO AMPLIFIER 
Output genuine 30W R.M.S. per channel! 
Distortion 0.01% (Maximum)! 
Frequency response -3dB, 20Hz to 100 
kHz into 8 ohms! 
Fully comprehensive inputs, disc, tape, 
MIC etc.1 
Yes, we are still supplying all components 
for this superb Stereo Amplifier, since 
we have not yet found a better one! 

Fully comprehensive constructional book- 
let available, containing full specification, 
performance graphs, step -by -step, 
assembly instructions, photographs, fault 
finding guide, etc. etc. Price 55 pence 
plus 9 pence postage and packing. 

For itemised price list only please forward 
stamped addressed envelope. 

ELECTRO SPARES, 288 ECCLESALL ROAD, SHEFFIELD SII 8PE 
Please- allow 14 days minimum for delivery, for postal delays, cheque clearance, etc. 

i.. 

x 3 ;in METER. 30µA, 

50µA or 100µA, £3.85. P. & P. 13p. 

TAPE 

RECORDER 
LEVEL 
METER 

5001A, 80p 

P. & P. 10p. 

10116irraw 

CARDIOID 
DYNAMIC 

MICROPHONE 

Model UD -I30. Fre- 

quency response 50- 

15,000c/s. Impedance 

Dual 50K and 600 ohms, 

£7.40. P. & P. 13p. 

42 x 42mm METERS 100µA, 
500µA, I mA, 500mA £2.76, 1 I p 

P. & P. 

60 x 45mm METERS 50µA, 
100µA, 500µA and I mA VU 
METER £2.92, I I p P. & P. 

EDGEWISE METERS, 90mm x 
34mm, I mA £3.40, 13p P. & P. 

MU LTI- 
METER 

Model ITI -2 

20,000 ohm / 

volt, E6.90. 

P. &P. 16 }p. 

4 
3 WATT STEREO AMPLIFIER 

I1W PER CHANNEL 

£4.30. P. & P. 12 f p. 

All above prices include V.A.T. LARGE S.A.E. for List No. 12. 
Special prices for quantity quoted on request. 

M. DZ I U BAS 
158 Bradshawgate Bolton Lancs. BL2 IBA 
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Train for 
television 

I 
I 

Course commences September 8th 1975 
This is your opportunity to train as a television 

and radio engineer on our full -time Two -Year 
College Diploma Course specially designed to cover 
the examinations of the City and Guilds Radio, 
Television and Electronics Technicians' Certificate. 
Full theoretical and practical instruction on all types 
of modern receivers -Including the latest colour sets. 

Minimum entrance requirements are Senior 
Cambridge or 'O' Level, or equivalent in Mathematics 
and English. 

NM= MOM Mill MOM MEN MEW MIN NM= MUM 

Please send free prospectus to: 

Name 

Address 

I 
I 
I 
I 

THEPEMBRIDGECOLLEGEOFELECTRONICS I 
(Dept PW 5) 34a Hereford Rd., London W2 5AJ 

L®®®66666r® ®®- 
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tSCOM 
50 WATT 50 WATT 
SPEAKER SPEAKER 

TWIN TURNTABLE 
WITH PRE -AMP. 

and POWER AMPLIFIER 

111IIIIIIIIIIIIUlll11 
1 _ , 2I 

II1 

ompiete 
with lid 

HEADPHONES 
MICROPHONE 

Units listed below 
(a) DISCOMASTER TWIN 
TURNTABLE CONSOLE with 
integral 100W amplifier 
(b) PAIR OF HI -FI HEAD 

PHONES 
(c) MATCHING DYNAMIC 
'MIKE' (attached toh'phone 
(d) PAIR 50 WATT SPEAKERS 

Black Rexine covered 
Cabinets Size approx. 

18 "X18 "XS" 11i ¡1YV 9.90 
(a) (b) (c) & 

Jtd o` (d) Carr. £3.00 

DEP. £1999 & 18 fortnightly. 
payments of £9.75 (Total £195.49). 

STEREO VERSION 
of Above - System 
Or DEPOSIT £84.95 and £209.95 
18 fortnightly pymts. 
211.19 (Total £288.87) Carr. 83.50 

TDI DISCO 
CONSOLE 

Incorporating twin BSR MP80 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 
switch. Black Vynide covered 
Cabinet with see 
Illustration on left. 

A V 
u u 

5 Or DEP. £9.95 and 
18 fortnightly pymts. all (Total £10118) Carr. £150 
TD2S STEREO VERSION 
OF ABOVE 
Terms DEPOSIT £90 £ 125.00 and 18 fortnightly 
payments £8.71 Carr. £1.80 
(Total £14078) 

DISCOMASTER TWIN TURNTABLE POWER CONSOLE £ 19 95 
Twin McDonald MP80 type turntables. Sonotone or Aeon cartridges with Carr. 82.60 
diamond styli. Facilities as TDI Console but with builtin ]00 watt Power Am- 
plider, complete with lid. Or Deposit £18.95 and 18 fortnightly payments £6.78 (Total £13599) 

STEREO VERSION £ 155 or 
8880 (Total 

and 18 
£174 40). Car 

fortnightly 

R.S.C. COLUMN SPEAKERS IDEAL FOR VOCALISTS 

All types 15 Ohms covered in Vynide & Vynair AND PUBLIC ADDRESS 
TYPE 08/70 70 WATTS. Fitted three 
12" 25 watt Highly sensitive high flux 
speakers with high power voice coils. 
Size approx. 64" x 14" x 11 ". Dep. £511 Jr 
8 mthly pymts. 2511 419.95 
(Total £4699) Carr. 85p 

TYPE C132 40-SO WATTS £27.95 
Incorporating two exceptionally efficient 
i3" x 8" speaker units. Dep. £895 and 8 
monthly payments 8.50 (Total £8195) 
Corr. 65p 

ALL RSC PRICES INCLUDE VAT 
INTEREST on Credit Purchases 
REFUNDED settled in 3 months 

SUPER MINSTREL 10 W GUITAR AMP. 
Incorporating Tremolo and 10" Speaker. Output 10 watts 
R.M.S. Continuous. 8 lack Inputs for Microphone and Instrument. 
Mains Neon Controls: Volume. Tone, Tremolo, Speed Tremolo 
Intensity. 
Terms: DEPOSIT £778 and 8 monthly 

// 
y aF! 29199 payments 8.40 (Total £34.98) Carr. tree CCYY V 

FAL MAESTRO AND 12"EI P1 KEB £56.25 Carr. 
Free 

For Lead Guitar, Mic, Gram, Radio, Tape (Not for use with Bass instrumente) 
Inc. 3 inputs and 2 vol controls plus Treble & Bass, TREMOLO with associated 
controls. Attractively finished in black with silver -finished fascia. Compact size 
Fitted carrying handle. Deposit 29'25 and 8 mthly payments an( Total 83.88) 
RSC `PHANTOM 50' Rating 50 watts. 3 inputs, 2 vol. £59.95 Carr. 

controle. Base, Treble, Presence £150 
Dep. 8795 & 8 mthly. pymts. £7 48 (Total £67.79) 

FANE 
CRESCENDO 

SPEAKERS 
FULL RANGE 

AVAILABLE AT 
ALL BRANCHES 

FAL PHASE 50 Mk. III AMPLIFIER 50 WATT 
Solid state. 4 Sep. controlled inputs Plus master vol. control. Ind. 
Base and Treble Controls. Protection against serious o/p overloading. 
O/p for spkrs. 8 to 15 ohms. Size 17" X 7" x 74 ". 200 -250pv. A.C. 
mains. 0/p 50w Music. Deposit £8.60 & 8 mthly. £40.60 payments. £5.75. Total £5460 Cam Free. 

JINGLE MACHINES I.S.E. CAI27 £79.95 DEPOSIT 59 and 18 fortnightly 
payments 24.81. Total 291.98 

FANE ULTRA HIGH POWER SPEAKERS & KITS 
All power ratings are R.M.S. continuous. 2 YEARS' GUARANTEE 

High flux ceramic magnets. ALL CARRIAGE FREE. 

'POP' 100 'POP' 60 I 'POP' 50 
18" 100 Watt 

14,000 gauss 
8/150 

£35.95 

15" 60 Watt 
14.000 gauss 
8/150 

L 18.95 

12" 50 Watt 
13,000 gauss 
150 £13.95 
Terms for pairs Dep 

Dep:87.95 and 8 Dep. £4.17 and 8 £510 k 8 mthly 
mthly payments monthly payments. pymts 8348 Total 

£4.00 (Total £89.96) £2.17 (Total 321.58) £81.18 
PAIR SUITABLE 

FOR BASS GUITAR, ELECT. ORGAN, ETC. ALL PURPOSES 

PH50 HIGH POWER 
TWEETER 

'POP' 25/T 12" 25W 
Dual cone: 
15 ohm Imp. 

ß10e99 (Not for Bass 
Guitar use) 
Terms for Pairs: Deposit £890 and 
8 mthly paymts of 8.75 (Total 
£2590). 

Response 3KHz -20KHz 
with 2 to 4 mid. Non 
elect. filter available 55V. 

50Rating 
fy A 

Watt + so Imp 8 (1 

ALL PURPOSE FULL RANGE 
Garr £21 e50 Free 

Consisting of 12" 13,000 Gauss Bass Unit. HPXI Cross over 
and PH50 Tweeter. Imp 8 tI (Bass Guitar requires pair in one 
cabinet). Terms: Dep. £3 x 8 mthly. pyts. £2/75 (Total £25) 

TITAN GROUP /DISCO SPEAKERS 
as advertised elsewhere in (hls issue Send S.A.E. for leaflet 

FULL RANGE AT DISCOUNT PRICES 
HIGH QUALITY LOUDSPEAKER UNITS 
ALL 2 -TONE VYNIDE & VYNAIR FINISH 
L12/2 50 WATT Fitted pair of 12 
30 watt high flux speakers. Imp. u 
8 -15 ohms. Carr. £1.50 Terms: Dep. 
£5.11 and 8 monthly payts. of £5.11. Total £45.99 
L12/50 12" 50 WATT 13,000 lines 15 ohms 
Terms Dep: £3.95 & 8 monthly 
payments £3.37 (Total £30.91) £25.95 Carr. 55p. 

REGENT 50X 50 WATT AMP. 
A powerful high quality unit for lead, 
rhythm guitar, vocalists, gram, radio, tape. 
50w Peak 0/P rating. Not for Baas Guitar. 
*Two Fane heavy duty high flux 12in. spkrs. 
* Four Jack inputs and two Volume 
Controls for instant use of up to four pick -ups 
or "mikes ". Bass and Treble controls. 
Send S.A.E. for leaflet. Credit Terme: 
Deposit £996. k 18 fortnightly£7495 
payments of 8446 (Total £8465). 

Carr. E2.50 
REGENT SOB for Bass Gutter and general 

purposes. Or Dep. £9.00 & 
18 fortnightly payments 1411. £79.95 
(Total £9198). Carr. £2.50 

FAL DISCO PRE- AMPLIFIER T /Table 
mixing in- 

puts. 
Mic. Jack k Tape inputs. Independent 1x18 .50 Vol. Control. Std. 200 -250v A.C. Mains operation r O V 

NEW BRANCHES AT 

BOLTON, DONCASTER 

and PRESTON 

- GP30 AMPLIFIER 
For Guitar, Vocal or Instr. 
Group, Gram, Radio or Tape. 
4 inputs. 2 Vol. Controls. 
Current Valves. Peak o/p rating. 
Strong Vynide covered cabinet 
with carrying handles. Black/ 
Silver Facia. Neon Indicator. 
For 200.250v A.C. For 3 or 15 (1 

speakers. Send dAE fur leaflet. Terme: Dep . 

1E29'97 £558 £558 -& 8 mthly pymts (Total £8422) 7 
Carr. 75p 

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

Tel. 021 -236 1279 (Closed Wed.). 
COVENTRY 17 Shelton Square, The Precinct. 

Tel. 25983 DERBY 97 St. Peter's Street. (Closed Wed.). Tel. 41361 DARLINGTON 19 Northgate (Closed Wed.). 
Tel. 68043 

REGENT '50' AMPLIFIER 
As supplied with Regent 50x or 
50B. Terms: Dep. £6.11 k 
8 mthly pymts £511 (Total 
£45.99) Carr. E1 £39.95 

Barclaycard 
and Access 
accepted 

All items subject to availability. 
Prices correct at 17.6 75 E. & O.E. 

H1 -FI CENTRES LTD. 
DONCASTER 3 Queenagate, Waterdale Centre. 
EDINBURGH (Closed Thurs). Tel. 63069 

101 Lothian Rd. (Closed Wed.). Tel. 229 9501 
GLASGOW 326 Argyle St. (Closed Tues.). 

Tel. 248 4158 
HULL '7 Whitefriargate (Closed Thurs.). Tel. 20505 
LEICESTER 32 High Street (Closed Thurs.).Tel. 58420 
LEEDS 5 -7 County (Mecca) Arcade, Briggate 

(Closed Wed.). Tel. 458252 
LIVERPOOL 73 Dale St. (Closed Wed.). Tel. 238 3573 
LONDON 238 Edgware Road, W.2. (Closed Thurs.). 

Tel. 723 1629 

LIQUID WHEEL from 

PROJECTORS £2475 
'SOUND TO LITE' SYSTEM 

e'ial PULSAR comple te £99' 95 
Dep. £11.48 and 18 fortnightly pymts. £5.74. 
(Total £11480). Super SL Unit. 1000 watt 
per channel. Manual override buttons, 2 
spotbanks with 8 bulbs (3 sep. colours) 6 yd. 
and 10 yd. leads, fitted plugs. Units sold sep. 

FAL SOUND -TO -LITE UNIT £21.60 

's 3 -WAY SPOT BANK 
ß1b20 Excluding Bulbs Each 

COMPLETE SYSTEM 
Inel. 2 Spotbanks and bulbs. Carr. £1.50 £55- 

MAIL ORDERS & EXPORT ENQUIRIES TO:- 
AUDIO HOUSE, EENCONNER LANE, LEEDS, 1i. 
Tel: Pods., (09786) 77681. 
MAIL ORDERS MUST NOT BE SENT TO SHOPS 
TERMS C.W.O. or O.O.D. No O.O.D. under £1. 
POSTAGE 40p PER ORDER OR AS QUOTED. 
TRADE SUPPLIED. S.A.E. REQUIRED FOR 
LEAFLETS OR WITH ENQUIRIES. 

MANCHESTER 60A Oldham Street (Closed Wed.). 
MIDDLESBROUGH Tel. 235 2778 

106 Newport Road (Closed Wed.). Tel. 47096 
NEWCASTLE UPON TYNE 24 Newgate Shopping 

Centre (Closed Wed.). Tel. 21469 
NOTTINGHAM 19/19A Market Street 
PRESTON (Closed Thurs.). Tel. 4806$ 

41 Friargate Walk. St. Georges Shoppg Pree. 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 
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sas 
A. M & Son (London)Lomted Dnpt_ PW 

42C cLi Broadway London NV.'. nHD Tel: 01-45 2 0161 

&85 West Regent StreetGlasctorr G22QD Tel :041- 3324133 

Everything you need is in our new 1975 
catalogue. Available now price 25p 

Trade and export enquiries welcome 

Our range covers over 7;000 items. The largest selection in Britain 
Top 200 IC's TTL, CMOS & Linears 
CA30I8A 85p 
CA3020A LI .80 
CA3028A 79p 
CA3035 E1 37 
CA3046 70p 
CA3048 £2 11 
CA3052 EI 62 
CA3089E £1.96 
CA3090Q £4.23 
CD4000 36p 
CD4001 36p 
CD4002 36p 
CD4006 f158 
CD4007 36p 
CD4008 LI .63 
CD4009 £1.18 
CD4010 E118 
CD401 I 36p 
CD4012 36p 
CD4013 66p 
CD4014 £1.72 
CD4015 £1.72 
CD4016 66p 
CD4017 E1.72 
CD4018 í255 
CD4019 86p 
CD4020 £1-91 
CD4021 f172 
CD4022 f1.66 
CD4023 36p 
CD4024 £1.24 
CD4025 32p 
CD4027 43p 
CD4028 £1.50 
CD4029 £3.50 
CD4030 87p 
CD4031 45.19 
CD4037 £1.93 
CD4041 Et 86 

CD4043 £1.80 
CD4044 £1.80 
CD4045 E265 
CD4046 12.84 
GD4047 Et-65 
CD4049 81p 
CD4050 66p 
LM30IA 48pSL623C 
LM308 £250 
L005TL El 50 
LM380 EI I0 
LM381 E2.205N7401AN38p 
LM702C 75p 
LM709 38p 

EDIL 45p 
14DIL 40p 

LM710 47p 
LM723C 90p 
LM741C 40pSN7408 

BOIL 40p 
14DIL 38p 

LM747 £1.05 
LM748 60p 

I4DIL 73p 
LM3900 70p 
LM7805 E2.00SN7417 
L M 7812 £2 50 
L M 7815 E2 50 
117824 E2-50SN7425 

f1C1303L Et 50 
MC1318P f2-59 
MC 1330P 90p 
MC135IP 80pSN7437 
MC 1352P 80p 
MC 1466L 13.50 
MC1469RE275 
NE555V 70p 
NE556 'El -30 
NE560 £4.48SN7447 

NE565 £4.48 
SL414 E1.80 
SL6IOC E170 
SL611C E1.70 
SL612C E1.70 
SK620C E2.60 
SL621 C E260 

f4.59 
SL640C E3.10 
SN 7400 16 
SN7401 1600 

SN7402 16p 
SN7403 16p 
SN7404 19p 
SN7405 I9p 
SN7406 45p 
SN7407 45p 

19p 
SN7409 22p 
SN7410 16p 
SN741 I 25p 
SN74I2 28p 
SN7413 35p 
SN7416 35p 

35p 
5 N 7420 16p 
S N 7423 29p 

29p 
SN7427 29p 
SN7430 16p 
SN7432 28p 

35p 
SN7438 35p 
SN7440 16p 
SN744IAN85p 
SN7442 65p 
SN7446 95p 

95p 

SN7448 90p 
SN7450 I6p 
SN745I 16p 
SN7453 16p 
SN7454 16p 
5N7460 16p 
SN7470 33p 
SN7472 26p 
SN7473 36p 
arvv4l4 ap 
SN7475 50p 

0 

SN7476 35p 
SN7480 50p 
SN7481 E1.255N74I81 
5N7482 759 
SN7483 959 
SN7484 95p 
SN7485 E1.25 
SN7486 32p 
SN7490 45p 
SN7491 85p 
SN7492 45p 
SN7493 459 
SN7494 82p 
SN7495 72P 
SN7496 75p 
SN74IOOEI.25TAA263 
SN74107 . 36p 
SN741 IBEI 00 
SN74119E192TAA550 
SN74121 37P 
SN74122 sop 
SN74123 60p 
SN74141 85p 
SN74145 90p 
SN74150E1.50TBA651 
SN74151 85p 
51,174153 85p 
SN84154E1.50TBA820 

SN74157 95p 
SN74160 EI 10 
SN74161 EI 10 
SN74162 t110 
SN74163 £1 10 
SN74164 £201 
SN74165 E201 
SN74167 E4.10 
SN74174 El 25 
SN74175 90p 
SN74176 E1 44 
SN74180 El -40 

E1-95 
SN74190 £230 
SN74191 £2.30 
SN74192- £I IS 
SN74193 £1 15 
SN74196 £1.60 
SN74197 61.58 
SN74198 £225 
SN74199 E225 
SN76003N12.92 
SN76013NEI.95 
SN76023NE1.60 
SN76033NE2.92 

El10 
TAA300 £1.80 
TAA350A O 10 

60p 
TAA611 C E2 18 
TAA621 £2.03 
TAA66I B £1-32 
TBA641 B £2.25 

E169 
TBA800 £) 40 
TBA610 1E1.40 

EI15 
PW TELETENNIS 
TRY OUR 

POPULAR 
2N696 22p 
2N697 16p 
2N698 82p 
2N699 59p 
2N706 14p 
2N708 17p 
2N9I6 28p 
2N9I8 32p 
2N1302 184-p 
2N1304 26p 
2N1306 Sip 
2N1308 47p 
2N1711 45p 
2N2102 60p 
2N2147 78p 
2N2148 94p 
.2N22I8A22p 
2N2219A26p 
2N2220 25p 
2N2221 I8p 
2N2222 20p 
21,12369 20p 
2N2646 55p 
2N2904 22p 
2N2905 25p 
2N2906 19p 
2N2907 22p 
2N2924 20p 
2N2926G 12p 
2N3053 25p 
2N3054 60p 
2N3055 75p 
2N3391 28p 
2N3392 t5p 
2N3393 15p 
2N3440 59p 
2N3442E1.40 
2N3638 15p 
2N3702 12p 
2N3703 13p 
2N3704 15p 
2N3706 15p 
2N3708 14p 
2N3714£1 38 
2N3716E180 
2M3771£2 20 
2N3773£2.65 
2N3789 E2 06 
2N38I9 37p 
2N3820 64p 
2N3904 27p 

KIT £42'50 
GLASGOW 

SEMICONDUCTORS 
2N3906 27p 
2N4037 42p 
2N4036 67p 
2N4058 18p 
2N4062 15p 
2N4289 34p 
2N4920£110 
2N4921 83p 
2N4923 00 
2N5245 47p 
2N5294 48p 
2N5296 48p 
2N5457 49p 
2N5458 46p 
2N5459 49p 
2N6027 45p 
3N128 73p 
3N140 E100 
3N141 81p 
3N200 £2 49 
40361 40p 
40362 45p 
40406 44p 
40407 35p 
40408 50p 
40409 52p 
40410 52p 
40411 E200 
40594 74p 
40595 84p 
40636 £t10 
40673 73p 
ACI62 20p 
ACI27 20p 
ACI28 209 
AC151 27p 
AC152 49p 
ACI53 35p 
AC176 30p 
AC187K 35p 
ACI88K 40p 
AD143 68p 
AD161 50p 
AD162 50p 
AFI06 40p 
AF109 40p 
.AFI15 35p 
AFI16 35p 
AFI17 35p 
AFI 18 35p 
AF124 30p 

+ VAT 
SHOP 

AFI39 65p 
AF239 65p 
AF240 90p 
AF279 70p 
AF280 79p 
AL102 E1 00 
BC107 14p 
BC108 14p 
BC109 14p 
BCI47B 14p 
BC148B 15p 
8C14913 15p 
8C157A 16p 
BC158A 16p 
8C167B 15p 
BC168B 15p 
BC16914 15p 
BC182 12p 
BC182L 12p 
BCI83 12p 
BC183L 12p 
BC184 13p 
BCI84L 13p 
BC212A 16p 
BC2I2LA 16p 
BC2I3LA 15p 
BC2I4LB I8p 
BC237B 16p 
BC238C 15p 
BC239C 15p 
BC257A 16p 
BC258B 16p 
BC259B 17p 
BC301 34p 
BC307B 17p 
BC308A 15p 
BC309C 20p 
BC327 23p 
BC328 22p 
BCY70 17p 
BCY7I 22p 
BCY72 15p 
BD121 £100 
BDI23 82p 
BD124 67p 
BD131 40p 
BD132 50p 
BD135 43p 
BD136 47p 
BD137 55p 
BD138 63p 

Reprint 75p 

BD139 71p 
BD140 87p 
8F115 36p 
13F117 55p 
8F154 20p 
8F159 27p 
8F180 35p 
8E181 36p 
8F184 30p 
8F194 12p 
8F195 12p 
8F196 13p 
8F197 15p 
13F198 I8p 
8F244 21p 
8F257 47p 
8F258 53p 
8F259 55p 
8E561 27p 
8F598 25p 
BFR39 24p 
13FR79 249 
BFX29 30p 
BFX30 27p 
BFX84 24p 
BFX85 30p 
BFX88 25p 
8F750 22-4p 
BFYSI 23p 
8F752 204.p 
BRY39 48p 
ME0402 20p 
ME0412 18p 
ME4102 llp 
M1480 95p 
M1481 E1 20 
MJ490 El OS 
M1491 1 45 
M12955 E1 00 
MJE340 48p 
MjE370 65p 
MJE371 75p 
MJE520 60p 
MJE521 70p 
MJE2955E120 
MJE3055 75p 
MP8I13 47p 
MPF102 39p 
MPSA05 25p 
MPSA06 31p 
MPSA55 31p 

MPSA56 31p 
0C28 764p 
0C35 60p 
0C42 50p 
0C45 32p 
TIP29A 49p 
TIP29C 58p 
TIP3IA 62p 
TIP32A 74p 
TIP33A £101 
TIP34A E151 
T1P35A 2290 
TIP36A E3.70 
TIP42A E090 
TIP2955 98p 
TIP3055 50p 
TIS43 28p 
ZTX300 139 
ZTX301. 13p 
ZTX500 15p 
ZTX501 13p 
ZTX502 18p 
N9I4 7p 
N3754 15p 
N4007 10p 
N4148 7p 
N5404 22p 
N5408 30p 

AA119 8p 
BAI02 25p 
BA145 18p 
BA154 12p 
BA155 12p 
BBIO3B 23p 
BBI04B 45p 
BY126 12p 
BY127 15p 
BYZII 5Ip 
BYZI2 519 
0A47 6p 
OA81 18p 
0A90 6p 
0A91 6p 
WO21A200 

32p 
BY164 57p 
ST2diac 20p 
40669 £I.00 
TIC44 29p 
CIO6D 65p 
ORP12 60p 

Prices correct at July 1975, but all exclusive of VAT P. & P. 25p. 
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E LECTRÖ A 
The best of all! 

CATALOGUE 7 ISSUE 3 
with 25p refund voucher 

Up -dated Price & Product Information 
112 pages plus cover As comprehensive and up -to- the -minute as possible. 
Thousands of items from vast ranges of semi -conductors including I.Cs 
to components, tools, accessories, technical Information and diagrams are 
Included as well as a refund voucher worth 25p for spending on orders list 
value £5 or more SEND NOW FOR YOUR COPY BY RETURN 30 post 
it's an investment In practical money -saving and reliability! I' paid 

PRICES as shown in Catalogue 7, issue 3 have remained 
unchanged from January to July, although our policy is to 
review prices at 3 monthly intervals. This is instead of 
making day -to -day price changes. Next price review is due 
Oct. 1st. 

DISCOUNTS apply on all items except the few where 
prices are shown NETT. 5% on orders from £5 to £14.99; 
10% on orders list value £15 or more. 

FREE POST AND PACKING in U.K. for pre -paid mail 
orders over £2 (except Baxandall cabinets). If under there 
is an additional handling charge of 10p. 

QUALITY GUARANTEE. All goods are sold on the 
,understanding that they conform to maker's specification. 
No rejects, seconds or sub -standard merchandise. 

ELECTRO ALOE LTD 
All communications to Section 2,5, 28, ST. JUDES RD, ENGLEFIELD 
GREEN, EGHAM, SURREY TW20 OHB. Telephone Egham 3603, Telex 
264475. Shop hours: 9-5.30 daily, 9-1 pm Sats. 

NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester 
11191 NA. Telephone (061) 4324945. Shop hours: Daily 9 -5.30 pm; 9 -1 pm Sets. 

YOUR CAREER in 
RADIO & 

ELECTRONICS 
Big opportunities and big money await the qualified man 
in every field of Electronics today -both in the U.K. and 
throughout the world. We offer the finest home study 
training for all subjects in radio, television, etc., especially 
for the CITY & GUILDS EXAMS (Technicians' Certifi- 
cates); 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 Tele- 
vision; Transistors; Radar; Computers; Servo -mech- 
anisms; 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. 

To: British National Radio & Electronics School, Dept W.C. 85 
P.O. Box 156, Jersey, C.I. 
Please send FREE BROCHURE to 

NAME Block 

ADDRESS Caps. 

Please 

BRITISH NATIONAL RADIO 
AND ELECTRONICS SCHOOL 
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j ust a catalogue! 
PROJECTS FOR YOU TO BUILD 
4 -digit clock, 6 -digit clock, 10W high quality power 
amp., High quality stereo pre -amp., Stereo Tuner, 
F.M. Stereo decoder, etc., etc. 

CIRCUITS ... Frequency Doublers, Oscillators, Timers, 
Voltmeters, Power Supplies, Amplifiers, Capacitance 
Multiplier, etc., etc... . 

Full details and pictures of our wide range of components, 
e.g. capacitors, cases, knobs, veroboards, edge connectors, 
plugs and sockets, lamps and lampholders, audio leads, 
adaptor plugs, rotary and slide potentiometers, presets, 
relays, resistors (even 1% types! ), switches, interlocking 
pushbutton switches, pot cores, transformers, cable and 
wire, panel meters, nuts and bolts, tools, organ components, 
keyboards, L.E.D.'s, 7- segment displays, heatsinks, 
transistors, diodes, integrated circuits, etc., etc., etc.... 
Really good value for money at just 40p. 

\\\\\\ 

1114111411411%.1 

i\\\t\\\\4":e41?frll*rrt 

4444.6144y°4,80:111.111 

The 3600 SYNTHESISER 
The 3600 synthesiser includes the most popular features of the 
4600 model, but is simpler. Faster to operate, it has a switch 
patching system rather than the matrix patchboard of the larger 
unit and is 
particularly 
suitable for live 
performance 
and portable 
use. 

Please send 
S.A.E. for 
our price 
list. 

M 
1I 

y sie t o w s ss.oduls. 
Y V Y Y Y 

in II III i9!'Wy4li 

GRAPHIC EQUALIZER 
A really superior 
high quality stereo 
graphic equaliser 
as described in 
Jan. 1975 issue 
of ET!. We stock 
all parts (except 
woodwork) 
including all the 
metal work 
drilled and 
printed as required to suit our components and PCB's: 
S.A.E. for price list or complete reprint of article - price 15p. 

NO MORE DOUBTS ABOUT PRICES 
Now our prices are GUARANTEED (changes in VAT excluded) for two month periods. We'll tell you about price changes in advance for 
just 30p a year (refunded on,purchases). If you already have our catalogue send us an s.a.e. and we'll send you our latest list of 
GUARANTEED prices. Send us 30p and we'll put you on our mailing list - you'll receive immediately our latest price list then every 
two months from the starting date shown on that list you'll receive details of ourprices for the next GUARANTEED period before the 
prices are implemented! - plus details of any new lines, special offers, interesting projects - and coupons to spend on components to 
repay your 30p ..Ieeeee ee 1..1eeeet' 
NOTE: The price list is based on the Order Codes shown in our PW 
catalogue so an investment in our super catalogue is an essential I enclose Cheque /P.O. value , first step. For copy /copies of your Catalogue 

Please address all mail to 
Call in at our shop, 284 London Road, Wtstctiffion -Sea, Essex. 

Name 
Address 

! MAPLIN ELECTRONIC SUPPLIESÉ'°ae ss36t gh. Mumemeeeeeelelmeeil 

The 4600 
SYNTHESISER 

We stock all the parts for this brilliantly designed synthesiser, 
including all the PCB's, metalwork and a drilled and printed front 
Panel, giving a superb professional finish. Opinions of authority 
agree the ETI International Synthesiser is technically superior 
to most of today's models. Complete construction details 
available shortly in our booklet price £1.50, or S.A.E. please 
for specification 

ELECTRONIC ORGAN 
Build yourself an exciting Electronic 
Organ. Our leaflet MES51, price 15p, 
deals with the basic theory of electronic 
organs and describes the construction of 
a simple 49 -note instrument with a single 
keyboard and a limited number of stops. 
Leaflet MES52, price 15p, describes the 
extension of the organ to two keyboards 
each with five voices and the extension 
by an octave of the organ's range. 
Solid -state switching and new footages along with a pedal board 
and a further extension of the organ's range are shown in 
leaflet MES53, also priced at 15p. 

E5 MAPLIN ELECTRONIC 
SUPPLIES 
P.O. Box 3 Rayleigh Essex SS6 8LR. 
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PW/8/75 100 CHASE SIDE SOUTHGATE 
LONDON N14 5PL Telephones: 01- 882 -1644 

12 inch MODELS 
T12/35 Rated Power 35 WATTS 
Centre Pole Diem. 1i" Imp. 8 -150 
Twin s 

Magnet 
Range: 50- 17000Hz f11 aj ROO 

Ceramic M agnet 2 3/ 
Weight: 600 Gms Rec. Price 

T12160 Rated 
Power 60 WATTS 

Centre Pole Diam. 2" Imp. 8-15 R 
Range: 60- 9000Hz 
Ceramic Magnet 
Weight 1150 Gms. 

Rec. 
c. £20.00 

T12J100 Rated Power 100 WATTS 
Centre Pole Diem. 3" Imp 8 -150 
Range: 40- 5000Hz 
Ceramic Magnet 
Weight: 1250 Gms 
Rec. Price 

£3700 

Guaranteed 
for 5 years 

Power 
Ratings 
R.M.S. 
Continuous 

15 inch MODELS 
T15/70 Rated Power 70 WATTS 
Centre Pole Diam. 2" Imp 8 -150 
Ceramic Magnet 
Weight: 1150 Gms 
Range: 50- 4000Hz 

Rec, Price £2700 
T15/100 
Rated Power 100 WATTS 
Centre Pole Diam. 3" Imp. 8 -150 
Ceramic Magnet 
Weight: 1250 Gms. 
Range: 50- 4000Hz 

All 
Rec. 

Prices 
inc. VAT 

Guaranteed 
for 5 years 

Reice £38°50 Pr 

18 inch MODEL 
T18/100 Rated Power 100 WATTS 
Centre Pole Diam. 3" Imp. 8-150 
Ceramic Magnet ,1 Qr £4!. Rec. Price 00 Weight: ag Gms. s 
Range: 35- 4000Hz 

Manufacturers, Wholesale, Retail and 
Export enquiries to sole Distributors: - 

AUDIO EQUIPMENT LTD. trade terms or leaflet 
102 Henconner Lane, Leeds 13 Prices correct at June 16, 1975 

270 

r QUALITY` STEREO SOUND: 

aI OFFER! 
SOLENT AUDIO SYSTEM 

£5.95 
*Í' down 

(0,0 0066 00000 
'Stereo Tuner Amplifier chassis with AM /FM radio cover- 
ing long medium short and Stereo FM wavebands. Separate 
Base and Treble controls. 30 watts total power output 
(frequency response 25 -20,00 Hz) Tape record and playback 
facilities. Dimensions 18" x 8f" x 3$ ". The very latest 
BSR automatic record deck with cue and pause control. 
Two matching elliptical speaker units. 

Order early limited stocks available cash price £59.95. 
Credit Sale £595 deposit 9 monthly payments of £7.00 
(Total Credit price £68.95). P. & P. £3.00. Send £8.95 
today. 

Chassis only available for cash at £42.00. 

Full 12 months Guarantee. 

CALLERS WELCOME. 

Stereo headphones supplied with every complete order. irÌ 
OEM radio 

0 
mm 

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 

free! Brochure, without obligation to: 

BRITISH NATIONAL RADIO & ELECTRONICS 
SCHOOL Dept. WB85, P.O. Box 156, JERSEY 

NAME: 

ADDRESS' 

BLOCK CAPS please 
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1P) I.L.P. (Electronics) Ltd 

Tuner _o-,- 
Oram 
Tape O 

SHEER SIMPLICITY! 

Half HY5 

-O-rO 

i 

Tape o.p 

O 

4- 
VOLUME 

BASS 

Half NY5 

Fuse 

Stereo.Mono switch 

0v 

PSU50 
-L 
-N 

MONO ELECTRICAL CIRCUIT DIAGRAM WITH INTERCONNECTIONS FOR STEREO SHOWN 

The HY5 is a complete mono hybrid preamplifier, 
ideally suited for both mono and stereo applications. 
Internally the device consists of two high quality 
amplifiers -the first contains frequency equalisation 
and gain correction, while the second caters for tone 
control and balance. 

TECHNICAL SPECIFICATION 
Inputs: Magnetic Pick -up 3mV RIAA: Ceramic Pick- 
up 30mV; Microphone 10mV; Tuner 100mV; Auxiliary 
3- 100mV input /Impedance 47kft at 1kHz. Outputs: 
Tape 100mV; Main output Odb (0.775V RMS). Active 
Tone Controls: Treble * 12db at 10kHz; Bass ± 12db 
at 100Hz. Distortion: 0.5% at 1kHz. Signal /Noise 
Ratio: 68db. Overload Capability: 40db on most 
sensitive input. Supply Voltage: t 16 -25V. 

PRICE £4.50 P. &P fee 

The HY50 is a complete. solid state hybrid HI -Fl 
amplifier incorporating its own high conductivity 
heatsink hermetically sealed in black epoxy resin. 
Only five connections are provided, Input, output, 
power lines and earth. 
TECHNICAL SPECIFICATION 
Output Power: 25W RMS into8fl . Load Impedance: 
4 -160. Input Sensitivity 0db (0.775V RMS). Input 
Impedance: 47k11. Distortion: Less than 0-1% at 25W 
typically 0-05%. Signal /Noise Ratio: Better than 75db 
Frequency Response: 10Hz -50kHz ± 3db. Supply 
Voltage: f 25V. Size: 105x50 x 25mm. 

PRICE £5.98 P. &P.fee 

The PSU50 incorporates a specially designed trans- 
former and can be used for either mono or stereo 
systems. 
TECHNICAL SPECIFICATIONS 
Output voltage: 5011 (25- 0 -25V). Input Voltage: 
210 -240V. 
Size: L.70. D.90. H.60mm. 

PRICE £6 
+ 48p VAT 
P. & P. free 

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS 
I.L.P. Electronics Ltd. 
Crossland House, 
Nackington, Canterbury 
Kent CT4 7AD 

Tel (0227) 63218 

Please supply, 
Total Purchase price 
I Enclose, Cheque Postal Orders Money Order 
Please debit my Access account Barclaycard account 
Account number 
Name & Address 

Regd. V.A.T. No. 202141535 Signature 
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POWER UNIT Type A126 
Supplying 6, 7.5 or 9 
Volt DC at 200 mA. 
In moulded case form- 
Ina a 2 pin 5A main. 
plug. 
2 metre output lead 
with 4 -way mutiplm, 
giving 21 and 2.5 tom 
sockets and 3.5 non 
plugs. 
Price £210. Post 10p. 

2" and 4" PANEL METERS 
2" 4" 

SLZE: 60mm Wide 
46mm High z 

40mm Deep. 
Movement. I.E. 

Ohms 
0 -50 micro A. 1250 
0 -100 micro A. 580 
0 -500 micro A . 170 
0 -1 mA 170 

170 0 -5 mA 
0 -10 mA 
0 -50 mA 
0 -100 mA 
0 -500 mA 
0 -1 AMP 
0 -2 AMP 
0 -25 Volt 
0 -50 Volt 
0 --300 Volt 
"g" Meter 
VII Meter 

0.5 
0.5 
05 
0-5 
0.5 

1511 
50K 

300K 
170 

5250 

SIZE: 110mm Wide 
x 82mm High x 

43tmn Deep. 
Movement I.R. 

Ohms 
0 -50 micro A. 1400 
0 -100 micro A. 730 
0 -500 micro A. 200 
0 -1 ma 200 
0 -5 mA 20(1 
0 -10 mA 
0 -50 mA 
0 -100 mA 
0 -500 mA 
0 -1 AMP 
0 -2 AMP 
0 -25 Volt. 
0 -50 Volt 
0 -300 Volt 
"g' Meter 
VD Meter 

05 
fP5 
05 
0-5 
05 

15K 
50K 

300K 
200 

5250 
VT Meters are complete with detectors. 
Modern wide view. 
Price 2" £3.20 Post 10v. Price 4" £4.00 
Post 10p. Iamps 80p per set. 

} watt CARBON FILM RESISTORS 
watt at 70 °C E 12 range 10 Q -1M i2 5% 

toi above 470 K O 10% toi at 95p per 100. 

C1000 MULTIMETER 
Special Offer 
Compact General Pur- 
pose M 
Input Resistance 1600 
ohms per volt 
Ranges: 
AC Volts 0 -15, 50, 250. 

1000 V 
DC Volts 0 -10, 50, 250, 

1000 V 
DC Current 0 -1 mA 

0 -100mA 
Resistance 0 -150K ohms 
Size 60 x 24 x 90 mm 
Complete with Batteries, Test Prods, 
Instructions. Special price £3.30 Post 25p. 

TRANSFORMERS 
CASED TRANSFORMERS 
Housed in smart resin -coated steel cases, 
with 3 -core power cable and outlet socket, 
fused primary winding. Ísolation types are 
fitted with 3 -pin outlet sockets, and are 
available with 110 volt or 240 volt output. 
(Please state). Auto types are fitted with 
o pin fiat style sockets up to 500 A. 3 -pin 
sockets from 750 to 3000 VA. See Auto and 
Isolation sections for prices. 

SAFETY ISOLATING 
Prim. 120/240V. See. 1201240V. Ce 
with Screen. 
VA Ref Price Price Pri 
(watts) No. Cased Plugs Opl 

E. 2 Pin. 1 £ 
1 Earth 

60 149 835 0.88 4.8; 
100 150 9.15 088 4.91 
200 151 11-45 0.88 8.1 

250 152 18.90 0.88 9.81 
350 153 15.50 0.88 11-81 
500 154 17-25 0.88 13-81 
750 155 2710 1.10 20.51 

1000 156 3540 110 294, 
1500 157 4800 1.10 33.3 
2000 158 4875 264 371F 
3000 159 7815 2.64 58.5. 

sire Tep 

n Post 

056 
064 
080 
088 
095 
1.13 

O.A. 
O.A. 
O.A. 
O.A. 
O.A. 

12 & 24 Volts Prim. 200 -240V. 

1.2V 
0-3 
0.5 

1 

6 

8 
10 
12 
16 
20 
30 
40 
60 

24V 
015 
0.25 
05 

1 

3 
4 

6 
8 

to 
15 
20 
30 

Raf 
N o. 
242 
111 
213 

71 
18 
70 

108 
72 

116 
17 

115 
187 
232 
..26 

1.58 
1'38 
1.74 
230 
2.98 
418 
4.58 
5.20 
5.51 
7.00 

10.42 
1325 
14-85 
16.83 

Post 
£ 

0-34 
0.34 
0-47 
047 
0.56 
0-56 
0-64 
072 
0.72 
0.80 
0-88 
1.01 
O.A. 
O.A. 

30 Volts 
Prim. 200 -240V. Sec. 12, 15, 20, 24, 30V. 
Amps Ref. - Price Post 

No. 
0.5 11'2 1.90 0-47 

1 79 2.40 0.56 
2 3 3.50 0.56 
3 '20 450 0.64 
4 '21 5-15 0-72 
5 51 6.40 0.72 
6 117 7.18 0.88 
8 88 9.55 0.95 

1.0 89 987 0.95 

£ £ 

50 Volts 
Prim. 200 -240V. 
Sec. 19, 25. 33, 40. 50V. 
Ann. Ref. 

No. 

0.5 102 
1 103' 

104 
3 105 
4 106 
6 107 
8 118 

10 119 

Prive 

2.58 
3.48 
5.08 
5.31 
7.58 

1280 
13.20 
1702 

60 Volts 
Prim. 280- -240V. 
Sec. 24, 30, 40, 48, 60V. 

Post Amps Ref. frire 
No. £ 

0.5 124 Z30 
1 126 3.41 

127 5-09, 
3 125 
4 123 

40 
ß 120 
8 121 

10 - 122 
12 189 

(1 47 
056 
064 
0.72 
0.88 
0.95 
113 
G.A. 

7.52 
8.75 
9.75 

1120 
15.00 
18.20 
1850 

Post 
L 

0.56 
0.56 
0.7'2 
080 
0.95 
0-95 
1.01 
119 
O.A. 
O.A. 

MINIATURE AND EQUIPMENT 
Prim. 240V with screen. 

Volte 511114mps 
Sec. I Sec. l Sec. 2 

3-0-3 
0-6 (l-6 
0-6 0-f, 

9-0 9 
0-9 0-9 
0-8-9 11- 9 
0-8-9 0-8 9 
15-0-15 _- 
0-1:5 (1-15 
00-0-20 

. 

0-20 (1-20 
0-15-20 0-1:í-20 
0-20 0-20 
0-20 
20-12-0-12 20 -- - 

0-15-20 0-15-:.'0 
0-15-27 0-15-27 
0-15-27 0-15-27 

Sts:. '2 

Ref, 
No. 

200 -- 238 
5(10 500 234 

1000 1000 212 
1011 13 
330 350 235 
500 500 207 

1000 1000 208 
40 - 240 

200 2200 236 
30 '241 

150 150 237 
5(10 500 205 
300 300 214 

3500 NO SCREEN 1116 
700 (OW) 221 

1.0110 100(1 206 
500 500 203 

1000 1000 204 

Price Post 
1 L 

1 '50 0.25 
1.38 0.25 
1.90 0.47 
1.40 0.25 
1.50 0.25 
1.93 0.34 
2.75 0.47 
1.35 0.25 
1.38 025 
1.35 0.25 
1.38 0.25 
273 0.56 
1.93 0.47 
3.30 0.64 
2.20 0.47 
3.50 0.56 
3.00 0.56 
3.85 0.56 

PLASTIC CASED SILICON BRIDGE RECTIFIERS 
One Amp Two Amp 

50 P.I.V. 20p 50 P.I.V. 35p 
loo P.I.V. 25p 100 P.I.V. 40p 
200 P.I.V. 28p 200 P.I.V. 45p 
600 P.I.V. 30p 400 P.I.V. 50P 

ADD 10p P & 

Pour Amp Si s Amp 
100 P.I.V. 55p 50 P.I.V. 65p 
200 P.I.V. S9p 100 P.I.V. 70p 
'400 P.I.V. 659 200 P.I.V. 60p 
600 P.I.V. 75p 400 P.I.V. 90e 

P PER ORDER 

PLEASE 

ADD 

VAT 

CI001 MULTIMETER I AUTO TRANSFORMERS 
Input Resistance 20,000 ohms per volt 
Overload protection 
150 )sA movement, clear scale 
Ranges -AC Volts 0 -10. 50, 250, 1000V 
DC Volta 0 -5, 25, 125. 500. 2500V 
DC Current 0 -50 mA 
Resistance 0 -60 Kohms, 0 -6 Mohms 
Decibels -20 to +22 dB. 
Carrying Case, Test Prods and Batteries 
included. 
Size: 11.5 x 8:3 x 2.7 cm. 
Price £885. Post 20p. 

Price Price Pri e 
-VA Ref. Cased Plugs' Op Post 
Watts No. £ 2 & 3 pin £ L. 

Tapped at. 1.15; 220, 240 Volts 
'20 113 3.85 020 1.71 0.47 

Tapped at 115. 200, 220, 240 Volts 
150 4 6-38 0.20 4.12 056 
200 65 7.04 020 4.95 0.64 
300 66 8 -00 0.20 5.81 0.72 
500 67 1099 0.20 8.85 0.88 
750 8:3 13.82 0.85 10-80 0.95 

1000 84 17-27 0.85 1388 1.12 
1500 93 2187 0.85 18.31 0.A 
2000 95 3311 1.60 24.25 0A 
3000 73 47-94 210 35-10 0 -A 

POWER UNIT Type CC 12-05 
Output switched 3, 4.5, 6, 7.5 
9 and 12 volts at 500 mA D.C. 
Operates from 240 V mains, 
suitable for Radios, Tape 
Recorders, Record Players etc 
Size 7.5 x 5.0 x 14.0cm. Price 
£3.95. Post 25p. 

MINIATURE NEONS 
Omni dia., Pnom length leads length approx. _Omni. Recom- 
mended ballast resistor 150K ohms for 240 Volt operation 
Price: Packet of 10 for SOp. Postage 15p. 

A.S.P. LTD. 
DEPT PW8, SIMMONDS ROAD, WINCHEAP, 

CANTERBURY, KENT. Tel: (0227) 52436 

SEND NOW! 
YOUR SINGLE SOURCE FOR 
THE EASY -BUILD ORGAN 
We are the only manufacturers supplying the easy - 
build organ complete. Full after sales advice given. 

Studio Electronics 
LTD 

PO BOX 18 HARLOW CM18 6SH ESSEX 
Tel: HARLOW (STD 0279) 416771 

New catalogue now available on receipt of S.A.E. 

INVERTORS 
240v -50Hz. from your 12v car battery. II 25 watt-£3.90 + 30p p & p. 150 watt -L18.30 + 80p p & p. 
40 watt- £6.80 + 55p p & p. 300 watt (12v)- £28.80 +£1.05 p 8, p. 
75 watt-£9.96 + 75p p & p. 1 300 watt (24v)- £22.70 + £1.05 p & p go 
All above invertors are in kit form but may be purchased built up & ready 
for use. Price list sent on receipt of stamped addressed envelope. 

P.W. AUTOMATIC EMERGENCY SUPPLY 
250v -50Hz -150 watt invertor with built in battery charger. in event of 
power failure switches over automatically from battery charging to invertor 
operation. Cct. as appeared in Dec. 73 P.W. Complete kit of parts (excluding 
meter) £22-50 + £1.10 p & p. 

COMPLETE FLUORESCENT LIGHT I N V ERTOR KIT 
8 watt-12v- Fluorescent light, suitable for tents, caravans, houses, boats 
and secondary lighting for, factories, hotels etc. 12 "-8 watt £2.90 + 25p 
p&p. 21 " -13 watt. £3.30 +30pp&p. 

TRANSFORMERS & COILS 
Both high volume & small order capacity available for Mains, R.F., 4 I.F. 

inTransformers. 
Before you buy elsewhere let us quote you and see what 

you save. 
V.A.T. at 8% included. 

TRADE & EXPORT ENQUIRIES WELCOMED 
U ASTRO ELECTRONICS, 10A SPRINGBANK RD., CHESTERFIELD, 

DERBYSHIRE 
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BIPREPAK 
Bargains in Semi - Conductors, components, modules & equipment. 

Bargains from our FREE Catalogue 
20 large pages, filled with real bargains in transistors, I. Cs, com- 
ponents, equipment, etc. Send large S.A.E. with 6p stamp for your 
FREE copy of 6th Edition by return. Meanwhile, for prompt delivery 
order from this month's ad. NOW. 

TRANSISTOR PACKS ALL AT 50p EACH 

TESTED & GUARANTEED 
B79 4 IN4007 Sil. Rec. H39 6 Integrated circuits 

diodes. 1,000PIV 4 gates BMC 962, 
1 amp. plastic 2 flip flops BMC945 

H41 BD131/B0132 
Complementary 
PlasticT ra nsi sto r& 

H65 A 40361 Type NPN 
Sil. Transistors 
TO -5 can comp. to 
H66 

H66 A 40362. Type PNP 
H38 30 Short lead, NPN Sil. Transistors 

Silicon Planar Ex TO -5 can comp. to 
Equipment.' H65 

UNMARKED & UNTESTED 
el Germanium Tran- H6 40 25OmV zener 

sistors PNP, AF odes. At least 20 
and RF good. 

B66 I50 Germanium Di- H15 30 Silicon rectifiers 
odes Min. glass 750mA assorted. 
type Top -hat type. 

H68 IO Experimenter's 1434 I5 Power Transis - 
pack of I.Cs, tors, PNP. Germ. 
D.T.L. and T.T.L. NPN Silicon TO -3 
(some marked) Can 

1386 I00 Sil. Diodes sub. H67 10 3819N Channel 
min. IN914 and FET's plastic case 
IN916 types type 

B81 
I O 

Reed Switches, 1 

long =," dia. High- 
speed P.O. type 

H35 loo Mixed Diodes, 
Germ. Gold bond- 
ed, etc. Marked 
and Unmarked. 

PLASTIC POWER TRANSISTORS 
40 WATT SILICON 
Type Polarity Gain VCE Price 
40N1 NPN 15 15 20p 
40N2 NPN 40 40 309 
40P1 PNP 15 15 20p 
40P2 PNP 40 40 30p 
90 WATT SILICON 
Type Polarity Gain VCE Price 
90N1 NPN 15 15 25p 
90N2 NPN 40 40 35p 
90P1 PNP 15 15 25p 
90P2 PNP 40 40 35p 

NEW X -HATCH GENERATOR Mk. 2 

P/P add Complete 
30p kit 

Essential for Colour T.V. align- 
ment of 4 patterns. Featuring plug 
in IC's and a more sensitive sync. 
pick -up circuit. The case is virtually 
unbreakable -ideal for the engin- 
eer's toolbox -only measures 3" x 
5;" x 3 ". Operates from 3 U.2 type 
batteries (extra). 

£7.93* fleátdgr,lii lt £913* 
TO CLEAR 
Hundreds of various portable transistor radio chassis with FM & AM 
tuning. Ideal for experimenters. All electronic components in good 
order, but no instructions or tuning drives. A cheap way to make 
a portable. Each £1 

SUNDRY 
Capacitor Discharge Ignition Kit £7.50 (8). 8 assorted relays £100 (8). 
Rev counter device (for cars) £1 00, U.H.F. /TV Tuner Units £250. 
LM.389 Audio I.C. £1.00. Technical books of all kinds (no VAT). 

TERMS OF BUSINESS 
V.A.T. Prices shown do not include V.A.T. This must be added to 

total value of your order including postage at 25 ",, except 
for prices marked or (8") when only 8% V.A.T. is required. 
No V.A.T. on overseas orders. 

POSTAGE Except where stated, add 20p for postage & packing in 
U.K. Overseas -add £1, any difference being charged 
or refunded. 

PAYMENT Cash with order, Cheque or money order. Minimum 
order value £1. You can also pay by ACCESS. 

IMPORTANT -Every effort is made to ensure accuracy of prices 
and description at time of preparing this advertisement and going to 
press. Prices are subject to alteration without notice. 

I challenging values ! 

STIRLING SOUND AUDIO MODULES come to you as basic 
units assembled on P.C.Bs enabling you to add required com- 
ponents in layouts of your own choice. Modules are tested and 
boxed before despatched and include well printed instructions. 

PRE -AMP TONE CONTROLS 
Pre -amplifiers; tone control 
SS.100 Active tone control unit to provide bass, 

treble, balance and volume controls 
$5.101 Pre -amp fur ceramic cartridge, tape and 

radio 
SS.102 Pre -amp for low output magnetic cartridge, 

tape and radio. With R.I.A.A. correction 
±1dB at 1K 

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

output. Operating voltage 10 -20v. Size 3=, "x2" 
SS.103 -3 Stereo version of above using one I.C. on 

each channel 
SS.105 New improved all- purpose power amp 

MK2 which will run excellently on a 12V supply. 
With 5 watt output, two make a good stereo 
amp. Size 31" x2" 

SS.110 Similar in size to SS.03 but with a 10 watt 
MK2 output, Ideal for many domestic and small - 

size P.A. applications. Operates from 26 to 
32V. 

SS.140 Excellently designed 40 watt R.M.S. (into 
4 ohms) hi -fi amplifier. S/N ratio better than 
75dB. THD better than 0.2 %. Power require - 
ments-45V. d.c. With 0.15" centre edge 
connections. Two can he bridged to give 80 
watts R.M.S. into 8 ohms 

£1.60 
£1.60 

£2.25 

£1.75 
£3.25 

£2.25 

£2.75 

£3.60 

BUILD A STEREO FM TUNER! 
SS201 Ganged tuning condenser with accurately 

engineered slow- motion drive in rugged 
housing. Excellent sensitivity. Tunes 88- 
108MHz. With A.F.C. facility. Operatesfrom 
6 -16V 

SS.202 I.F. stage (with I.C.) Pre- tuned. A.F.C. con- 
nection. Operates from 4.5 to 14V 

SS.203 Stereo Decoder. Designed essentially for 
use with SS.201 and 2, this module can also 
be used in most mono FM tuners. A LED 
may be attached. Operating voltage 9 -16V. 
d.c. 

SPECIAL £5 MONEY SAVING OFFER 
Buy all three modules for building a stereo FM Tuner (Total list 
£1721) and you pay only £12'12 

POWER SUPPLY STABILIZER 

£6.25 
£5.25 

£5.62 

S 5.300 Add this to an unstabilised supply (say 
typically 45V output) to obtain a steady 
powerful working output adjustable from 12 
to 60V. Essential on your audio and special 
systems as well as test bench. Money 
saving and very reliable £3.25 

MAINS TRANSFORMERS FOR ABOVE 
Add 35p per transformer for P/P 
Type A 18V11 A (Suit SS.103) £1.50 
Type B 25V/2A (Suit SS.110) £2.00 
Type C 30V /2A (Suit SS.140) £4.50 
Bridge Rectifiers -Type A 27p. Types B & C 38p 

Founded 
1959 

131-PRE-PAK LTI:1 

SS.140 

SS.201 

MIME - MO®!_EN - - --M' 
To BI- PRE -PAK, 224-226 WEST RD., WE$TCLIFF -ON -SEA, ESSEX 

111 I Please send 

Ifoi which I enclose inc. V.A.T. 

Name 

Address 
222 224 WEST ROAD,WESTCLIFF-ON-SEA, ESSEX SSO 90F. 

TELEPHONE: SOUTHEND (0702) 46344. 
WRITE ORDER SEPARATELY AND ATTACH COUPON IF REQUIRED 
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VISCOUNT IV STEREO SYSTEM 
System la. £65.00 

The sew 20 +20 watt Stereo Amplifier incorporating the latest silicon transistor solid 

the RT -VC VISCOUNT IV gives you e powerful 20 watts RMS per channel into'8 ohms 

finished cabinet. with anodised fascia to harmonise with any decor. Polished trim and kno 

The VISCOUNT IV has a comprehensive range of controls - volume, bass, treble, balanc 

mode selector, and scratch filter. 
Front panel socket for stereo headphones. And a host of sockets at the rear - for 

speakers, tape recorder, auxiliary, tuner, disc and microphone. 
(CATION: 20 watts RMS per channel 40 watts peak. Suitable 8 -15 ohms 

n @ 10 watts better than 0.2 %. Six switched inputs: 1. Magnetic P.U. - 
ms IR.I.AA.1; 2. Crystal /ceramic P.U. - 50 millivolts @ 50 K ohms (R.I.A.A.) 

ux. - 140 millivolts u 50 K ohms (flat frequency response); 5. Microphone 

ms (flat frequency response). 
OLS: Push button ON /OFF, stereo /mono, scratch filter. 6 position rotary sele 

ontrols for treble, bass, balance and volume. Headphone socket, tape out soc 

Frequency response: 25 Hz to 25 KHz u full rated output. Signal to noise ra 

B on all inputs. Tone control range: Bass ± 15 dB u 50 Hz; Treble ± 12 

requirements: 200 -250V A.G. mains u 60 watts. Approx. size: 15 }" x 3" x 1 

e deck with magnetic cartridge, de luxe plinth and cover. 

Two Duo Type lia matched speakers - Enclosure size approx. 191" x 101" x 7 

teak. Drive unit 13" x 8" with 3" tweeter. 15 watts handling. 30 watts peak. 

Complete System with these speakers £ 69.00 +£6.50 p & p. 

System 2. 

state circuitry, 
. Superb teak - 

bs. 

e, mono /stereo, 

left and right 

speakers. Total 

3 millivolts u 
; 3, 4, 6. Tape 

- 3 millivolts @ 

ctor. Individual 
sock Aux. mains 

re, 

SPECIF 
distortio 
47 K o 

Tuner /A 
50 Koh 
CONTR 
rotary c 

dl 

Power r 
MP60 typ 

£81.00 
Viscount IV amplifier (As System la) 
MP60 type deck (As System 1 a) 

Two Duo Type III matched speakers 
- Enclosure size approx. 27" x 13" 
x tt }". Finished in teak simulate. 
Drive units 13" x 8' bass driver, and 

two 3" (approx.) tweeters. 20 watts 
RMS, 8 ohms frequency range - 
20 Hz to 18,000 Hz. 

Complete System with these 
speakers £85.00 +£7.60 p & p. 

PRICES: SYSTEM la 
Viscount IV R103 

amplifier £25.00 +f 1.90 p & p. 

2 Duo Type Ila 

speakers £30.00 +£6.50 p & p. 

MP60 type deck with Mag. cartridge 

de luxe plinth 
and cover £20.00 +£3.30 p & p. 

Total R purchased 

separately: í95.O0 
Available complete for only: f 65.00 

+£6.50 p & p. 

better than 
dB @ 10 KHz. 

0 

7' in simulated 

PRICES: SYSTEM 2 

Viscount IV R103 

amplifier £25.00 +£1.90 p & p. 

2 Duo Type III 

speakers £46.00+0.50 p & 

type deck h Mag. cartridge 

p. 2 0 x 2® 
era® ta 

andcover £20.00 +Æ3.30p &p. Y`ri CM 
Total it purchased 

separately: £91.00 
Available complete for only f61.00 

+£7.60 p & p. 

Scotland P & P Surcharge 
System 1 a £1.75 System 2 £3.50 

EMI SPEAKERS AT FANTASTIC REDUCTIONS 

LE -4 SPEAKERS 
Superb performance and beautifully 
finished in selected teak veneers. A 

professional standard four -way speaker 

system giving 25 watts RMS power 

handling. Bass unit is 14 "x 9" with 
8 "x5" unit for mid -range and twin 3" 
high frequency units to give monitor type 

quality and performance. 
Specification - Size 33" x 14"x 16" 
approx. Impedance 8 ohms. Power 

handling 25W RMS. (Peak 50 watts.) 
Frequency range 35 Hz -20 KHz. 

Our Price £34.00 
(normally (66.00) +f5.80 p & p. 

EASY TO BUILD SPEAKER KITS 
These superb' simulated teak- finished speaker kits have been specially designed by 

RT -VC for the cost -conscious hi -fi enthusiast who wants top quality speakers but 

doesn't want to spend the earth. Built to ' EMI's 

exacting specification, these new RT -VC speaker kits 

(350 type kit) incorporate 13" x 8" woofer, 31" 
tweeter and matching crossover. 
Easily put together with just a few basic tools. 

Specification (each speaker): Impedance 8 ohms. 

Power handling 15 watts RMS (30 watts peak). 

Response 20- 20,000 Hz. Size 20" x 11" x 91' 
approx. Comparable built units (EMI LE3) sold else- 

where for over f45 pair. 

£22.00 pair complete 
+f5.20 p & p. Complete with crossover Components and circuit diagram 

EMI 350 KIT 
System consists of a 13" x 8" 
approx. woofer with a 3" tweeter, 
crossover components and circuit 
diagram. Frequency response: 20 Hz 

to 20 KHz. Power handling 15 watts 
RMS into 8 ohms. (Peak 30 watts.) 

£6.50 +í1.20p &p. 

Complete with crossover Components 
and circuit' diagram 
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DECCA STEREO AMPLIFIER 
CHASSIS 
Specification: 4 +4 watts into 

8 ohms. Input Sensitivity 4mV into 
47K (for magnetic cartridges). AC 

Mains only 240V. Controls - volume. 
bass, treble, on/off, mono /stereo 
switch. Chassis size 11 "x51 "x37' 
approx. 

£6.90 +£1.20 p & p. 
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PUSH BUTTON CAR RADIO NIT - THE TOURIST Ti 

NO SOLDERING REQUIRE_ 

NOW BUILD YOUR OWN 
PUSH BUTTON CAR RADIO 
Easy to assemble construction kit comprising fully 
completed and tested printed circuit board on 

which no soldering is required. All connections are 

simple push fit type making for easy assembly. 
Fine tuning push button mechanism is fully built 
and tested to mate with printed circuit board. 

TECHNICAL SPECIFICATION: (1) Output 
4 watts RMS output. For 12 volt operation on 

negative or positive earth. (2) Integrated circuit 
output stage, pre -built three stage IF Module. 

4&ER21 DUALITY SOUND FOR 

LESS THAN £24.00 
Stereo 21, easy to assemble audio system kit. No soldering 
required. 
The unit is finished in whiteP.V.C. and the acrylic top presents an 

unusually interesting variation an the modern deck plinth. 
Includes - BSR 3 speed deck, automatic, manual facilities 
together with stereo cartridge. 
Two speakers with cabinets. 
Amplifier module. Ready built with control panel, speaker leads and 
full, easy to follow assembly instructions. 
Specifications - For the technically minded: 
Input sensitivity 600mV. Aux. input sensitivity 120mV. Power 
output 2.7 watts per channel. Output impedance 8 -15 ohms. Stereo 
headphone socket with automatic speaker cutout. Provision for 
auxiliary inputs - radio, tape, etc., and outputs for taping discs. 
Overall Dimensions. Speakers approx 151 "x8 "x4 ". Complete deck 
and cover in closed position approx. 151'x 12 "x6 ". 

Complete only £23.20 +£3.00 p & p. 

Extras if required. Optional Diamond Styli f 1.60. 
Specially selected pair of stereo headphones with individual level 
'controls and padded earpieces to give optimum performance £5.80. 

TRACK HOME CARTRIDGE 
PLAYER Elegant self selector push button player 

for use with your stereo system. 
Compatible with Viscount IV system, 
Unisound module and the Stereo 21. 
Technical specification Mains input, 
240V, Output sensitivity 125mV. 
Comparable unit sold elsewhere at 
£24.00 approx. Yours for only 

£16.20 +£130 p & p. 

Controls volume manual tuning and five push 
buttons for station selection, illuminated tuning 
scale covering fuh, medium and long wave bands. 

Size chassis 7" wide 2" high 

and 41" deep approx. f9.50 +£1.05 p & p. 

Speaker including baffle and fixing strip £2.00 
+45p p & p. Car Aerial Recommended - fully 
retractable £ 1.60 +40p p & p. 

The Tourist I Kit For the experienced constructor. 
If you can solder on a printed circuit board you 

can build this model. Same technical specification 
as Tourist TT. Price f 8.20 +£1.05 p & p. 

DISCO AMPLIFIER 

Reliant Mk IV Mono Amplifier, ideal for the small 
disco or house parties. Output 20 watts RMS into 
8 ohms (suitable for 15 ohms). 
Inputs `4 electrically mixed inputs. '3 individual 
mixing controls. Separate bass and treble controls 
common to all 4 inputs. "Mixer employing F.E.T. 

(Field Effect Transistors). "Solid State circuitry. 
*Attractive styling. 
INPUT SENSITIVITIES - Input - 1). Crystal mic. 
guitar or moving coil mic, 2 and 10mV. (Selector 
switch for desired sensitivity.) - Inputs - 2), 3). 4). 
Medium output equipment - ceramic cartridge, 
tuner, tape recorder, organs, etc. - all 250mV 
sensitivity. AC Mains, 240V operation. Size approx: 
121"x6 °x31'. £20.00 +£135 p 

BUILD YOUR OWN 
STEREO AMPLIFIER 
For the man. who wants to design his own stereo - 
herés your chance to start, with Unisound - pre -amp, power amplifier and control ,panel. No soldering - just simply screw 

together. 4 watts per channel into 8 ohms. Inputs: 120mV (for ceramic 
cartridge). The heart of Unisound is high efficiency I.C. monolithic power 

chips which ensure very low distortion over the audio spectrum. 240V. AC only. 

Also available with 2 speakers (7" x 4 ") f 10 +f 1.75 p & p. £8.95 +£1.05 p & p. 

PORTABLE DISCO CONSOLE" 
/NCORPOR4TES:.Pre -Amp with full mixing facilities, including switched input 
for mic with volume control, switched input for auxiliary with volume control. 
bass and treble controls, volume control and blend control for turntables. Two 
B.S.R. MP60 type single play professional series decks, fitted with crystal cartridges. 

DO NOT SEND CARD 

Just write your order giving 
your credit card number 

Mail orders to Acton. Tonne C.W.O. All enquiries 
stamped addressed envelope. Goods not despatched 
outside U.K. 

Leaflets available for all items listed thus* Send 

stamped addressed envelope. All items subject to 

availability. Prices correct at 1st June 1975 and 

subject to change without notice. 

All prices include V.A.T. at 25% rate. 

TECHNICAL SPECIFICATION: 
Pre -amp - Output - 200mV. 
Auxiliary inputs - 200mV and 
750mV into 1 meg. Mic input - 6mV 
into I00K. 240 volt operation. 
Turntables capacity - 7 ". 10" or 
12" records. Rumble, wow and flutter 
Rumble Better than -35dB. Wow 
Better than 0.2 %. Flutter Better than 
0.06 %(Gaumont -kalee meter). 
Finish - Satin black mainplate with 
black turntable mat inlaid with 
brushed aluminium trim. Tonearm and 

controls in black and brushed 
aluminium. 

Console size - 
Unit Closed -171" x 131" x 8} -Lapp.) 

Unit Open -35f "x13' "x4i" (app.) 
This disco console is ideally matched 
for the Reliant IV and Disco 50 or any 
other quality amplifier. 
The unit is Iii fished in black PVC with 
contrasting simulated teak edging. 
diamond spun control knobs with 
matching control panel. 

Yours for only 

£57.00 +f6.50 p & P. 

21 C HIGH STREET, ACTON, LONDON W3 6NG 
323 EDGWARE ROAD, LONDON W2 
Personal Shoppers EDGWARE RD: 9 a.m.- 5.30p.m. Halt dayThurs. 
ACTON: 9.30a.m. -5p.m. Closed all day Wed. 
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Elegfrnnias Ef, 
w !ADS c)R,I1ERKS. 
58160 GkauB RS3; 
:Sf;ìdD 110: ADI1 VAT TO ALL:FR 

TRANSISTORS 
& DIODES 

Price 
AC127 & 128 16p INS,BUSH SET1Op 
AC187 & 188 19p 

BZY88 400mW 
ZENER DIODES 9p 

BRIDGE RECT 
lA 50V 20p 

irl'if111111111PIUS: 
Digital Displays 

SLA7 RED LED 0.3" 
DIGIT 0 -9DP 89p ea 
GREEN &YELLOW £1.40 

JUMBO LED 0.6" 747 
DISPLAY £2.25 ea. 

3015F 0 -9DP £1 ea. 

ZENON FLASH TUBE 
£4. Data 15p. 

LE DS Fed 3,P 
LEDS 209 STYLE ONLY 13p ea 
TIL 209 WITH CLIP RED 15p ea 
TIL 211 & CLIP GREEN 29p ea 
LARGE 0.2" & CLIP RED 17p ea 
LARGE 0.2" CLIP GREEN 30p ea 
209 STYLE OR ,2 "ORANGE 29p ea 
INFRA RED LED £1.2N5777 330, 

OÚOo ri [P-) 
TEC12 PHOTO AMP /SCMITT /RELAY 
DRIVER or LED TTL INTERFACE 81p 

FLUORESCENT LIGHTS 12V MADE IN UK 
8 WATT 13" £3. 13W 22" £3.50 

U3ISfiL CLOC i 
IC AY51224 4 DIGIT CLOCK £3.75 
MM5311/4 6 DIGIT CLOCK £7 

CASSETTE .13,75 
mechanics 
NEW 8tk CARTRIDGE MECHANISM £8 

STEREO CASSETTE MECHANISM £13.75 
Suitable for 'PW ASCOT' recorder 
with heads etc.SEND 15p for DATA 

INTEGRATED 
CIRCUITS 

709 DIL14 29p 
555 TIMER 54p 
703 RF/IF 28p 
709 T099 23p 
709 DIL 14 28p 
710 DIL'14 34p 
723 Reg. 54p 
741 DIL 8 27p 
741 DIL 14 29p 
741 TO99 29p 
747 2x741 70p 
748 DIL 8 33p 
7805 5V £1.40 
7812 & 15 £1.40 
76013 6W AF £1 

8038 SIG GEN £3 
CA3028 fl 
CA3046 55p 
CA3048 £2 
CA3052 £1.50 
CA3054 E1 
LM300 2-20V £2 
LM301 OPA 45p 
LM304 0-40V £3 
LM307 OPA 49p 
LM308 HiBO 95p 
LM309K 5V £1.48 
LM372 IF £1.80 

LM377 2x2W£2.87 
LM380 2W AF 89p 
LM381 2xPre £2 

LM3900 4xOPA69p 
MC1303 £1.20 
MC1306 49p 
MC1310&LED£2.65 
MC1312 SQ £2.10 
MC1330 69p 
MC1339 2xPre £1 
MC1350 55p 
NE536 fetOPA £2 
NE540 Driver £1 

NE550 2vRef 79p 
NE555 Timer 55p 
NE556 2x" £1.20 
NE560 PLL £3.15 
NE561 PLL £3.15 
NE562 PLL £3.19 
NE565 PLL £2.69 
8E72709 709 28p 
SN72741 741 26p 
SN72748 748 33p 
SN76660 IF £1 
SN-76611 IF£1.25 
TAD110 &IF £2 
TBA810 7WAF 99p 
ZN414 RX £1.09 

SPECIAL OFFERS 

2113055 FULL HIGH SPEC 115W 37p 
741C SPIN DIL 27p.MFC4000B 33p 
NE555 TIMER 55p.ZN414 RX £1.09 
BC109 9p.2N3819e 16p.BFY51 15p 

. "Mil TTL 
29p 7473/74/76 

7400 GATES 13p 7475 45p 
7404 INVERT 17p 7490 52p 
7401 /2'10etc14p 7491/2/3/4 59p 
7413 SCMITT 31p 74100 74175 £1 
7440 BUFFER 14p 74121 32p 
7447 DRIVER 89p 74123 59p 
7470 & 7472 29p 74141( &7441)73p 

AD1.49 43p 
AD161 & 162 33p 
BC107 & 108 9p 
BC109 lOp 
BC147/8/9 lOp 
BC157/8/9 12p 
BC167/8/9- 12p 
BC177/8/9 18p 
BC182/3/4AHL10p 
BC212/3/4A4L11p 
BCY70/1/2 17p 
BD131 & 132 39p 
BFR51 
BFR50/51 23p 
BFR50/51 23p 
BFR88 250V 29p 

BFY50/1/2 15p 

BSX19/20/21 16p 
MJE2955 90p 
MJE3055 65p 
MPU131 PUT 49p 
OA91 OAS' 6p 
OA81 & OA91 6p 
TIP 29 & 30 52p 
TIP 31 & 32 69p 

each MATCHING 16p 

TIP 41 70p 
TIP 42 88p 
TIP 2955 90p 
TIP 3055 55p 
TIS43 see2N2646 
ZTX109 &301 13p 
1114001 4p 
1114004 & 7 7p 
1114148 & 914 4p 
211697 14p 
21170688 ilp 
2112646 UJT 32p 
2112904 & 5 20p 
2N2926royg 9p 
2113053 17p 
2N3055 115W 37p 
2113563 & 64 16p 
2113614 49p 
2113702 & 3 9p 
2113704 & 5 SOp 
2113706 & 7 9p 
2113708 & 9 Sp 
2113710 & 11 10p 
2113819E FET 16p 
2113823E FET 17p 
2113904/5/6 15p 

FULL SELECTION IN OUR FREE LISTS, 

NEW TRAMPUS FULL SPEC PAKS 

PAK A 10 RED LEDS our choice £1 
PAK B 4 741 OP AMP £1 
PAK C 4 2113055 21.0 12 BC109 £1 
PAK E 10 BC182 £1.F 11 2113704 £1 
PAK G 8 BFY51 £1.11 9 2N3819e£1 
PAK J 9 2113053 £1.K 40 111914 £1 

1A /50V SCR 36o 
TAG1 /400 55p 
C106 & 7 SCR D1 
4A /400V 53p 
SC146D TRIAC 

BR100 DIAC 25p l0A 400V 75p 

MO!VEY-::-RAC& IF :AtOT SATISFIED. 
LARGE :ST{}CR3. LOW PRICES¡: 
ALT BRAND NEW TOP- CäAD>: mar 
SBrrC DEVICESCA3ìLERS WELCOME, 
COTALOGL'EjLiST FREE BM $AE 
B3RCL,IYLARD & ACCESS k P03T. 

9 TN tl,& PaP 3oP.: EXPORTS COP.; 

vero 
VERO PINSx36 28p. 
COPPER CLAD VEROBOARD 0.1" 

2t "x5" 29p 2 3/4x31" 26p.3Ix31 "31p. 
31"x5" 31p 31x 17" £1.50 

DIL IC's BOARDS 6x41" £1,50 
24 way edge connector 60p. 
36 way 90p. PLAIN 31"x17" £1. 
FACE CUTTER 45p.FEC ETCH PAK 50p 

HEwiawPQiOfJ'i 

PRINTED CIRCUIT BOARD KIT £1.69 
DECON NO MESS ETCH PAK NEW 69p 
DECON DESOLDER BRAID REEL 59p 

HEATSINKS 
5F/T05 & 18F /T018 5p ea.TV4 15p, 
TV3 /T03 16p.EXTRUDED 4" 4Y1 29p. 

TGS308 GAS DETECTOR £1.80 ea. 

LOGIC PROBE TTL TESTER PEN £5 

CAPACITORS 

CERAMIC 22pf to 0.1uí 50v 5p, 
ELECTROLYTIC:10 /50 /100 of in 
10v 5p.25v 6p.50v 8p.2uf /10v 5p. 
1000 of /25v 18p,200 /500 25v 9p. 

POTENTIOMETERS (POTS) AB or EGIN 

LIN or LOG ROTARY 13p.SWITCH 14p 
DUAL 45p.S$LIDERS 29PSTEREO 57p 
KNOBS 7PPRESETS 6PRESISTORS 13P 
SWITCHES: SPST 18p. DPDT 25p. 

DIN PLUGS ALL 12P. SOCKETS 10P. 
ALI CASES AB5 /AB7 50p.AB13 65p. 
TRANSFORMERS lA 6v6v or 12v12v 
Only £1.34.100mA type CT 75p. 

OIL sockets 
TEXAS GOLD 
LOW PROFILE ea 
8,14,8 16 PIN 13p 

SOLDERCON STRIPS: 
100 PINS 50p.1K £3. 

LOWE ELECTRONICS 
y 

ä 
Fx '. 

a»,ya Ny.r '> 
& t,,* ywr 

rk r<N 
r ̀ k.£F a 

. ise 
,.....,.,_,.,..,.", N.. 
...,....,,.......,,.... minus TRIO 

jj QR666 
i { SPECIFICATION 170.410 f Fre Frequency coverage 170- 410kHz, 525- 1250kHz,1.25- 3.0MHz 

3- 7.50MHz, 7.5- 18MHz, 18 -30MHz (Dual conversion) 
Bandspread 3.5 -4MHz, 7- 7.5MHz, 14- 14.6MHz,21- 21.5MHz 

(Dual conversion), 28 -30MHz (Dual conversion) 
Modes AM, (SB, LSB, CW 

- - Selectivity 2 position wide /narrow 
- - Antenna 50 -10001 

rondin 
Sensitivity 112V for 10dB S/N (SSB /CW) 

An all new receiver from the TRIO company p g general coverage reception 170kHz to AF Output More than 1.5W Into 852. Internal speaker fitted 
30MHz with calibrated bandspread for the amateur bands. Dual -gate MOSFETS for RF and Power supply 10011171220/240V ac 50/60Hz, External 12V dc. 
mixer stages ensure high gain, good selectivity and first class A.G.C. characteristics. Internal 12V batteries, Automatic changeover to 

Internal supply In the event of mains failure 
Dual position selectivity gives two bandwidths to cater for all band conditions. Dimensions (mm) 362 wide x 163 high x 322 deep 

Use the QR666 at home, In the car or boat or truly portable; all catered for by the exclusive 
Weight T 8) 

3 -way power supply. PRICE £130 (VAT excl) OptiQR6FM 
kHz marker QR6MK, FM broadcast tuner 

We stock a great many products apart from those advertised month by month -everything in fact for the radio amateur operator. If you need more information, 
our complete catalogues are available free to callers. If you require them sending by mail, postal charges being what they are today, please send us 20p in stamps 
because that's what It costs to send them to youl 

HEAD OFFICE 119 Cavendish Road, Matlock, Derbyshire. Tel. 2817 or 2430 9 a.m. to 9 p.m. 
BRANCH OFFICES Goring Road, Steyning, Sussex. Tel. Steyning 814466 

Soho House, 362-4 Soho Road, Handsworth, Birmingham. Tel. 021 -554 0708 

AGENTS Alan GW3YSA. 35 Pen -Y -Waun, Efail Isaf, Nr. Pontypridd. Tel. Newton Llantwit 3809 
John G3JYG. 16 Harvard Road, Ringmer, Lewes, Sussex. Tel, Ringmer 812071 
Slm GM3SAN. 19 Ellismulr Road, Baillieston, Nr. Glasgow. Tel. 041 -771 0364 

OPENING HOURS: 9-5.30 TUESDAY TO SATURDAY INCLUSIVE 
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SUPERSOUND 13 HI -FI MONO HARVERSONIC MAINS OPERATED SOLID HARVERSONIC SUPER SOUND 

AMPLIFIER A superb solid state audio ampli- 
fier. Brand new components 

throughout. 6 silicon tran- 
sjstors 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 t 
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. 401roV for full output. Supplied ready built and 
tested, with knobs, escutcheon panel, input and output 
plugs. Overall 

alb 00. r. 
x 6" wide 

&. P. 65p. x 
i }" deep. AC 

DE LUXE STEREO AMPLIFIER 
A.C. mains 
200-240 v. 
U s i n g 
heavy duty 
fully isola- 
ted mains 
transform - 

tr with full 
wave rectf- 
fi cat ion 
giving ade- 
q u a t e 

,,,thing sith negligible hum. 
t ahe up:- Z ECL86 Triode Pentodes. 1 X EZ80 
as rectifier. Two dual potentiometers are provided for 
bass and treble control, giving bass and treble boost and 
cut. A dual volume control is used. Balance of the left and 
right hand channels can be adjusted by means of a sepa- 
rate''Balance control fitted at the rear of the chassis. 
Input sensitivity is approximately 300m/v for full peak 
output of 4 watts per channel (8 watts mono), into 3 ohm 
speakers. Full negative feedback in a carefully calculated 
circuit, allows high volume levels to be used with negligible 
distortion. Supplied complete with knobs, chassis size 
11 "w x 4 "d. Overall height including valves 5 ". Ready 
built & tested to a high standard. £1250. PAP. 85p. 

ALL -PURPOSE POWER SUPPLY UNIT 200/240v. A.C. 
Input. Four switched fully smoothed D.C. outputs giving 
6v. and 7 }v. and 9v. and 12v. at 1 amp on lead. 
Fitted insulated output terminals and pilot lamp indicator. 
Hammer finish metal case overall size 6" x 3 }" x 2f ". 

tested. PRICE £5.35 p, & P. 55p. 

VYNAIR & REYINE SPEAKERS & CABINET -FABRICS 
app. 54 in. wide. Our price 11.80 yd. length. P. & P. 30p 
per yd. (min. 1 yd.). S.A.E. for samples. 

HARVERSON'S SUPER MONO AMPLIFIER 
A wiper quality gram amplifier using a double wound fully 
Isolated mains transformer, rectifier and ECL82 triode 
pentode valve as audio amplifier and power output 
stage. Impedance 3 ohms. Output approx. 3.5 watt,. 
Volume and tone controls. Chassis size only 7fn. wide 
x 3in. deep x lin. high overall. AC mains 200/240v. 

Supplied absolutely Brand New completely wired and 
tested with good quality output transformer. £5.00 P. A P. 60p BARGAIN PRICE 
FEW ONLY! 
High grade mains transformer with grain orientated 
lamination. Primary 200/240 Secondary 18.5 volts at 
0.6 amps and 4.6 volts at 0.3 amps. Size 2" lx 2}" w x 
2" d overall. £1.40 pine 35p P. & P. 

BRAND NEW MULTI -RATIO MAINS TRANSFOR- 
MERS. Giving 13 alternatives. Primary: 0- 910 -240v. 
Secondary combinations 0- 5- 10- 15- 20- 25- 30- 35- 40 -60v. 
half wave at 1 amp. or 10 -0 -10, 20 -0 -20, 30- 0 -30v. at 
2 amps full wave. Size 3in. long x 3 }in. wide x 3in. deep. 
Price £275 P. A P. 65p. 
MAINS TRANSFORMER. For power supplies. 
Pri. 200/240v. Sec. 9 -0 -9 at. 500 mA. £1.85. P. A P. 30p. 
Pri. 200/240v. Sec. 12 -0 -12 at 1 amp. £1.50. P. & P. 30p. 
Pri. 200/240v. Sec. 10 -0 -10 at 2 amp. £2.20. P. & P. 40p. 

8 VOLT RELAY 
100 m/A single pole normally closed. 2 for 60. +15p P.& P. 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PRE- AMPLIFIER 

For P.U. Tape, Mike, Guitar, etc. and suitable for 
use with valve or transistor equipment. 9.18v. 
battery or from A.T. line 200/300v. Frequency 
response 15Hz-- 26KHz. Gain 26dB. Solid encap- 
sulation size 11" x 1}" x f ". Brand new complete 
with instructions. Price 1.86p. P. & P. 16p. 

HANDBOOK OF TRANSISTOR EQUIVALENTS AND 
SUBSTITUTES 
A must for servicemen and hone constructors. Including 
many 1000's of British, U.S.A. European and Japanese 
translators. ONLY 40p. Post 711. 

8 Reference Encyclopedias for Electronic Engineers and 
Designate, covering between them transistor character- 
istics, diode and transistor equivalents. Many thousands 
of up to date European types listed. 
Diode Equivalents, £1.00; Transistor Equivalents, £1.20; 
Transistor Characteristics, £1.40; POST FREE All three 
together, £8.20 

Ready built and 

NEW ISSUE 
Thyristor. Trine. Mac etc. encyclopedias £1.70, Post Free 
8 pole 3 way 2 bank low lose Yaxl y type switches 1 }" 
sections. Standard spindle. 2 switche 75p t- 15p P. & P. 

STATE STEREO FM TUNER 

Enjoy fabulous stereo radio at this 
fabulous low introductory price! 

Designed and styled to match our 10 + 10 amplifier but 
will suit any other standard stereo amplifier. The design 
incorporates the very latest circuitry techniques with high - 
grain, low noise IF stages. Automatic frequency control to 

lock -on' station and prevent drift. IC stereo decoder 
for maximum stereo separation. L.E.D. for stereo beacon 
indicator. Nominal output of tuner 100mV. Approximate 
size 12 }" wide x 8" deep by 21" high. Supplied ready 
built, fully tested and fully guaranteed (not available in 
kit form). 
Price £2750 Post and Packing £1'00. 

STEREO- DECODER 
SIZE 2" x 3" x r ready built. Pre. 
aligned and tested. Sens. 20 -560 mV 
for 9 -16V neg. earth operation. Cal, 
be fitted to almost any FM VHF radi, 
or tuner. Stereo beacon light can be 
fitted if required. Full details and 
instructions (inclusive of hints and 
tipsy supplied. £6.25 Plus 151, P. & P. 
Stereo beacon light if required 45p 
extra. 

SPECIAL BARGAIN OFFER! 
Littìited number of BSR C123 Auto Changer De Luxe 
with lightweight tubular arm and etereo cartridge. 
Brand new. ONLY £9.50 + p. & p. 80p. 

LATEST Hi Sensitivity Ifni- directional slim -line conden- 
ser microphone as used by many professionals. Very low 
acoustic feedback. Available hi impedance or low im- 
pedance. State which required. £1525 plus 25p P. & P 

LATEST ACOS GP91/1SC mono compatible cartridge with 
t/o stylun for LP /EP /78. Universal mounting bracket. 
£1.75, P. & P. 15p. 
CERAMIC STEREO CARTRIDGE. Universal Mounting 
btackets and turnover stylus. 70mV per charnel output. 
ONLY £2.06 + 16p P. and P. 
SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE 
TIO stylus Diamond Stereo LP and Sapphire 78. 
ONLY £2.62 P. & P. 10p. Also available fitted with twin 
Diamond T/O stylus for Stereo LP. 18.18, P. & P. 15p. 
LATEST RONETTE T/O STEREO / COMPATIBLE 
CARTRIDGE for EP /LP /Stereo /78. £1.88 P. & P. 15p. 
LATEST T/O MONO COMPATIBLE CARTRIDGE for 
playing EP /LP /78 motto or etereo records on mono 
equipment. Only 11-75. P. & P. 16p. 

QUALITY RECORD PLAYER AMPLIFIER MK. II 
A top quality record player amplifier employing heavy 
duty double wound mains transformer, ECC83, EL84, 
and rectifier. Separate Bass, Treble and Volume controls. 
Complete with output transformer matched for 3 ohm 
speaker. Size 71n. wide x 3in. deep x 61n. high. Ready 
built and tested. PRICE 16.50. P. & P. 75p. 
ALSO AVAILABLE mounted on board with output 
transformer and speaker. PRICE £7.75, P. & P. 75p. 

HI -FI LOUDSPEAKER SYSTEM MK II 
Beautifully made, simulated teak finish enclosure 
with atttaotive slatted front. Size 16f" high x 101" 
wide x 9" deep (approx.). Fitted with E.M.I. 
Ceramic Magnet 13" x 8" bass unit, H.F. tweeter 
unit and crossover. AVAILABLE IN NOMINAL 
4 Ohm, 8 Ohm or 16 Ohm impedance (state which). 

OUR PRICE EI1.25 each Carr.21.25. 
Cabinet Available Separately £6.26, Carr. £1.10. 
Also available in 8 ohms with EMI 13" x 8" bass 
speaker with parasitic tweeter £1000, Carr. £1.25. 

LOUDSPEAKER BARGAINS 
51n. 3 ohm £1.45, P. A P. 16p. 7 x 4In. 3 ohm £1.69, P. & P. 
25p. 10 x Sin. S or 15 ohm £26O, P. & P. 35p. E.M.I. 
8 x Sin. 8 ohm with high flux magnet 12.06.P. A P. 26p. 
E.M.I. 14 x Sins with high flux ceramic magnet with 
parasitic tweeter 3, 8 or 15 ohm £442, P. & P. 35p. 
E.M.I. 18 x Sin. 8, 8 or 15 ohm with inbuilt tweeter 
and crossover network £5.50, P. & P. 35p. 
E.M.I. tweeter. Approx. 8} ". Available S or 8 or 15 ohms, 
£200 + 25p, P. & P. 
BRAND NEW. Bakers Loudspeakers at substantial die - 
counts. 12in. 15w. 11/D Speakers, 3, 8 or 16 ohms. State 
which. Current production by well-known British maker. 
Now with Hiflux ceramic ferrobar magnet assembly 19 -50, 
Guitar models: 25w £9.50. 35w, £1160, PAP. 75p. 

"POLY PLANAR" WAFER -TYPE, WIDE RANGE 
ELECTRO -DYNAMIC SPEAKER 
Size 111" x 14 }}" x 1 ea" deep. Weight 19oe. 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 £7.88 each. 
P. A P. 60p. 
NOW ALSO AVAILABLE: 8 ", 10 watts, r.m.s. 20 watt 

or for use in cars. 
Overall 

s. 16 18 +40p P and 
Ideal for Hi-Fl 

10 + 10 STEREO AMPLIFIER KIT 

A really first -class Hi -Fi Stereo Amplifier Hit. Uses 14 

transistors including Saloon Transistors in the first five 
stages on each channel resulting in even lower noise, 
level with Improved sensitivity. Integrated 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 included. 
Output stage for any speakers from 8 to 16 ohms. Compact 
design, all parts supplied including drilled metalwork 
high quality ready drilled printed circuit board with 
cdmponent 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 6 ohms. Fre- 
quency response ± 3dB 12- 30,000 Hz Sensitivity: 
better than 80mV into 1MI2. Full power bandwidth: 

3dB 12-15,000 Hz. Bass boost approx. to ±12dB. 
Treble cut approx. to -16dB. Negative feedback 18dB 
over main amp. Power requirements 85v. at 1 -0 amp. 
Overall Size 12 "w. x 8 "d. x 2f "h. 
Fully detailed 7 page construction manual and parts 
list free with kit or send 25p plus large S.A.E. 

AMPLIFIER KIT £1500 P. A P. 50p 
(Magnetic input components 33p extra) 

POWER PACK KIT .. .. £5.86 P. A P. 55p 
CABINET .. .. .. £5.86 P. A P. 56p 

(Post, Free if all units purchased at same time) 
Full after sales service 

Also available ready built and tested £32ß0. Post Free. 

Note: The above amplifier is suitable for feeding two mono 
sources into inputs (e.g. mike, radio, twin record decks, etc. 

and will then provide mixing and fading facilities for med- 

ium powered Hi -Fi Discotheque use, etc. 

8 -VALVE AUDIO 
AMPLIFIER HAS4 MK II 
Ueeigned for Hi -FI reproduc- 
tion of records. A.C. Maiaa 
operation. Ready built on 
plated heavy gauge metal 
nasals, size 7} "w. x 4 "d. x 

if "h. Incorporatee ECC83, 
EL84, EZ80 valves. Heavy 
duty, double wound mains 
t ansformer and output trans- 
former matched for 3 ohm 

speaker. Separate i ohms control and now with improved 
wide range tone controls giving bass and treble lift and 
cut. Negative feedback line. Output 4} watts. Front 
panel can be detached and leads extended for remote 
mounting of controls. Complete with knobs, valves, etc., 
wired and tested for only £7.75. P. & P. 70p. 

HSL "FOUR" AMPLIFIER KIT. Similar in appearance 
to HA34 above but employs entirely different and 
advanced circuitry. Complete set of parts, etc £6.50 
P. AP.70p. 

10/14 WATT HI -FI 
AMPLIFIER KIT 
A stylishly finisbbed 
monaural amplifier 
with an output of 
14 watts from e 
EL84, in push -pull. 
Super reproduction 
of both music and 
speech, with negli- 
gible hum. Separate 
Inputs for mike and 
gram allow record, 
and announcement 
to follow each other, 
Fully shrouded section e ound Output trai,eion"et tu 
match 8 -15 SI speaker and 2 Independent volume controls, 
and separate base and treble controls are provided 
giving good lift and cut. Valve line-up 2 EL84e, ECC88, 

EF86 and EZ80 rectifier, Simple instruction booklet 
25p + SAE (Free with parts)' All parts sold separately. 
ONLY £1200 P. & P. £1'00. Also available ready built 
and tested £1060 P. & P. £1.00. 

HI -FI STEREO HEADPHONES 
Adjustable ear- 
muffs. Wired and afitted lw with standard s ereoo1in jack 
plug. Frequency response 30- 15,000Hz. Matching 
Impedance 8 -10 ohms. Easily converted for Mono. 

PRICE 14.05, P. & P. 251, 

IPRICES INCLUDE VAT @ 25%1 

Open 9.30 -S.30 Monday to 
Friday. 9,30 -5 Saturday 
Closed Wednesday. 
All prices and specifications correct 
at time of press and subject to 
alteration without notice. 

HARVERSON SURPLUS CO. LTD. 
(Dept. P.W.) 170 HIGH ST., MERTON, LryONDONTS.W.19 Tel.: 01 -540 3985 

ube Station. few minutes 
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

(Please write clearly) 

PLEASE NOTE: P. & P. CHARGES 
QUOTED 

. Ic P. ON OVERSEAS ORDERS 
CHARGED EXTRA. 
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Don't miss your copy of 
HENRY'S 
NEW 1g75 
CATALOGUE 

50p 
PIP$Pp ENRyS 

LI_ 

i, Ì 

* OVER 5,000 ITEMS - largest UK range of 
electronic components for home 
constructors. 

* 200 PAGES - every aspect of electronics and 
nts for amateurs and hobbyists - 

ects, test gear, 
of new lines and new ranges. 
ice reductions throughout the new 
e. 

t Voucher with every copy, worth 

EN* 
* MANY p 

Catalog 
* A Disco 

50p. 

FREE 
Write now for 

Now Open 
Browse Rou 

Road. 
ALL PRICES I 

TO EDUCATIONAL ESTABLISHMENTS 
when ordered on official notepaper. 

your copy, enclosing 65p remittance. 

Supermarket, 
and The New 
at 404 Edgware 

I¡ 

ELECTRONIC FOOTBALL &TENNIS 
WITH THE FABULOUS 
VIDEO SPORT 
ON YOUR OWN TV 
Play three exciting elec- 
tronic ball games. 
FOOTBALL, TENNIS, 
HOLE IN THE WALL 
on your own TVI Just 
plug Video Sport into 
the aerial socket of your 
TV and away you go. 
Completely safe for you, 
your children and your 
TV. Mains operated. 
OUR INCREDIBLE PRICE £35.00 
DEMONSTRATIONS NOW IN 
ALL HI. FI CENTRES! 

You can build the Texan and Stereo FM Tuner 
TEXAN 20 20 WATT IC STEREO AMPLIFIERS 

Features glass fibre PC board, Gardners 
low field transformer 6 -IC's, 10- transistors 
plus diodes etc. Designed by Texas instru- 
ments engineers for Henry's and P.W.1972. 
Overall size 151" x 2f" x 6f" mains oper- 
ated. Free teak sleeve with every kit. 
£38.75 (CARRIAGE 50p). 
(also built and tested £4687). 

HENELEC STEREO FM TUNER 
Features capacity diode 
tuning, lead and tuning 
meter indicators, mains 
operated. High perfor- 
mance and sensitivity. 

Overall size in teak sleeve 8" x 2f" x 6f ". 
Complete kit with teak sleeve. 
£2625 (Carriage 50p). 
(also built and tested £3120). 
JOIN THE LARGE BAND OF 
CONSTRUCTORS! 

NEW SPECIAL PURCHASE 
Mullard type LP1179 and LP1171 
AM /FM tuner modules 
These two modules together form a high 
quality AM /FM tuner covering the long, 
medium and VHF broadcast bands. Re- 
quires only 16 resistors and capacitors and 
a switch to complete. Supplied with cir- 
cuits and spec. data. 
LP1179 
FM Coverage 87 -108 MHz 

Bandwidth 300 KHz 
Audio output 75mV 
with built in tuning pan 

LP1171 
AM Coverage mW-1W 
Supply 6V negative earth 
LP1179 and LP1171 £4.60 each or £8.63 pr. 
Suitable Ferrite aerial £4.60 ea. or £8.63 pr. 

625 line receiver UHF transistorised tuners 
UK operation. 
Brand new. (Post /packing 25p each). 
TYPE A var. tun. slow motion drive £3.50. 
TYPE C variable tuning £2.90. 
TYPE B 4- button push button (adj.) £4.60. 
TYPE D 6- button UHF VHF tuner £5,15. 

FREE: 
SEND NOW FOR OUR 
FREE LIST NO. 36 FOR 
OUR COMPLETE RANGE 
OF OVER 10,000 SEMI- 
CONDUCTOR DEVICES 
AT NEW LOW PRICES. 

EXTRA DISCOUNTS 
Semiconductors -Any one type or mixed 
SN74 Series 'IC' 12 -extra 10 %; 25 -extra 
15 %; 100 -extra 20%. 

TRANSISTORS & INTEGRATED I /C's 
TTL "7400.series" IC's from 18p each 
Cosmos "4000 series" IC's from 28p each 
Linear Op -Amps from 43p each 
Signetics Phase Lock IC's; RCA Linear 
IC's; TO3 Power Devices in PNP and NPN; 
BC107 and "BC range" from 13p each 
Range of OC Types 20p 
Plastic Power Devices, Rectifiers, Zener, 
Power Regulator IC's and many others. 
Diodes up to 10 watts. 

NCLUSIVE OF VAT 

Electronic Centres 
404 -406 Electronic Components & Equipment 01-402 8381 
309 PA- Disco Lighting High Power Sound 01-723 6963 
303 Special offers and bargains store 
41/ mad to 303 Edgsvarelioad London W21BW 

Hie Eland 
Electronics 
Centres Open 
9 n -6pm 

Prices correct at time of preparation. Subject to change without notice. E bO. E. 

VER0110ARD 

VEROBOARDS GIVE A PROFESSIONAL 

FINISH TO YOUR WORK 

0.1 "and 0.15 "pitch, plain and copper 

clad universal circuit boards. 
AVAILAHLF FROM YOUR Ll)CAL RE I AIL FIi 

r11.'\I)f r)ISrRIüUI(/Ft N Bow lElrrl,i,.al, 1.1,1 t W C i. 
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IauRO rial 
ELçECeTRONI 

Chandler sToO,a. 

GREENBANK 
ELECTRONICS 

Tel: -051 -645 3391 

FREEI 
Data and circuit diagram for Digital Clock 
Chip AV -5 -1224, Digital Alarm Clock Chip 
MK 50253, also data sheet for DL- 704/707 and 
DL- 750/747 LED displays. (A stamped ad- 
dressed envelope with enquiries would be a 
great help to us, but is not essential.) 

CLOCK CHIPS (Add 8% VAT) 
AY- 54224, 4 digit, 12/24 hr., 50/60 Hz, TTL 
compatible, zero reset, easy display interface, 
16 pin DIL package: £3.66 
MK 50253, 4/6 digit alarm clock chip, 50 Hz, 
12/24 hr., AM /PM and activity Indication, 
'snooze' feature, intensity control, simple time 
setting, 28 pin DIL package: £5.56 

LED DISPLAYS (Add 8% VAT) 
DL -704E 0.3" LED 7 Seg. Display C. Cathode: 

85 
DL -707E 0.3" LED 7 Seg. Display C. Anode: 

£170 
DL -750 0.6" LED 7 Seg. Display C. Cathode: 

£2.25 
DL -747E 0.6° LED 7 Seg. Display C. Anode: 

£2.04 

CLOCK KITS (Add 8% VAT) 
SOK /1 Many parts for 4 x 0.6" LED Clock: 

Z14-95 
SOK /2 Many parts for 4 x 0.3" LED Alarm 
Clock: £13.50 
Add VAT to all prices. (If in doubt, ask for a 
quotation or send 25% VAT and we will refund 
any excess.) Post etc. 10p t 8% VAT per order. 

GREEN BANK 
ELECTRONICS 

(Dept. WSP), 94 New Chester Road, 
New Ferry, Wirral, Merseyside. L62 5AG 

CENTURION 

INSTRUMENT 

CASES 

Model Nos. 119 and 121 two part aluminium 
construction base front and back unit 
finished in white gloss, hooded cover 
finished in blue hammer stove enamel. 
Model D W H 
119 I52mm 127mm 89mm £1.80 ea 
121 I52mm 203mm 76mm £2.25 ea 
Model Nos. 221 F and 222F flat packs. Front 
& Rear panels aluminium case mild steel 
front panel finished in white gloss other 
parts finished in blue hammer stove enamel. 
221E I52mm 203mm I52mm £3.OS ea 
222F 197mm 254mm 159mm £3.65 ea 
Model No 321 F flat pack front panel alu- 
minium, rear panel and case mild steel, 
front panel finished in white gloss other 
parts finished black, textured finish supplied 
with aluminium top and bottom trim. 
321F 203mm 406mm 165mm £6.20 ea 
Prices include P & P U.K. 
Add 8% V.A.T. U.K. only. 
Send S.A.E. for full range brochure. 
Manufactured by 

Arbour 061tctrunírs Iíntíttb 
Unit 13 East Hanningfield Ind. Est 
N r. Chelmsford, Essex CM3 5BG 
Tel. Chelmsford (0245) 400700. 
Sheet metal work wiring assembly service 
available. 
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TT I 1TTATTET electronìes 
Dept.1. 56, Fortis Green Road, 

Muswell Hill, London. N10 3HN. 

telephone: 01 -883 3705 

CD4000AE 
CD4001AE 
CD4002AE 
CD4006AE 
CD4007AE 
CD4008AE 
CD4009AE 
CD4010AE 
CD4011AE 
CD4012AE 
CD4013AE 
CD4014AE 
CD4015AE 
CD4016AE 
CD4017AE 
CD4018AE 
CD4019AE 
CD4020AE 
CD4021AE 
CD4022AE 
CD4023AE 
CD4024AE 
CD4025AE 
CD4026AE 
CD4027AE 
CD4028AE 
CD4029AE 
CD4030AE 
CD4035AE 
CD4040AE 
CD4042AE 
CD4049AE 
CD4050AE 
CD4051AE 
CD4052AE 
CD4056AE 
CD4060AE 
CD4066AE 
CD4068AE 
CD4069AE 
CD4070AE 
CD4071AE 
CD4077AE 
CD4081AE 
CD4082AE 
C04085AE 
C04086AE 
CD4093AE 
CD4099AE 

C - MOS 

1 -24 25 -99 100up 

23p 
23p 
23p 

£1.59 
23p 

£1,75 
Use 
Use 

23p 
23p 
69p 

£).75 
£1.75 

69p 
£1.75 
82.51 

80p 
E1.97 
E1,75 
81.83 

23p 
£1.26 

23p 

£2.79 
98p 

£1.53 
£1.12 

71p 
£1.75 

£2.01 
£1.49 

690 
69p 

£2.78 
£2.78 
82.12 
£2.51 
£1.13 

28p 
28p 
2 

28o 
71p 
28p 
28p 

£1.28 
£1.28 
E1:56 
£2.95 

19p 15p 
19p 15p 

I5p 
f1.06 

15p 
£1.17 

19p 

£1.33 
19p 

£1.46 
CD4049 
CD4050 

19p - 15p 
19p 15p 

58p 46p 
£1.46 E1.17 
£1,46 E1.17 

58p 46p 
£1.46 E1.17 
82.09 £1.67 

66p 53p 
£1.64 £1.31 
E1.46 £1.17 
£1.53 £1.22 

19p 15p 
£1.05 84p 

19p 15p 

£2.33 81.86 
82p 65p 

£1.28 £1.02 
£1.76 £1.41 

-59p 47p 
£1.46 £1.17 
£1.68 £1.34 
£1.24 99p 

58p 46p 
58p 46p 

£2.32 £1.85 
£2.32 £1.85 
E1.76 £1.41 
£2.09 £1.67 

94p 75p 
24p 19p 

24p 19p 

24p 19p 

246 196 

47p 
19p 
19p 

59p 
24p 
249 

£1.06 
£1.06 
£1.20 
£2,44 

85p 
85p 

£1.04 
£1.96 

70 TTL 

1 -24 25-99 100 

7400 14p 12p 
7401 14p 12p 
7402 14p 12p 
7403 15p 121p 
7404 16p 13p 

7408 16p 13p 
7409 16p 13p 
7410 16p 13p 
7413 29p 24p 
7417 27p 221p 
7420 16p 13p 
7427 27p 221p 
7430 16p 13p 
7432 27p 221p 
7437 27p 221p 
7441 75p 62p 
7442 65p 55p 
7445 85p 71p 
7447 95p 83p 
7447A 95p 83p 
7448 85p 71p 
7470 30p 25p 
7472 25p 21p 
7473 30p 25p 
7474 32p 26p 
7475 47p 39p 
7476 32p 26p 
7482 75p 62p 
7485 £1.30 'El 09 
7486 32p 26p 
7489 £3.56 £2.80 
7490 49p 40p 
7491 65p 55p 
7492 

:791p, 7493 
7 

4046p p 

7495 67p 55p 
74100 f1.08 89p 
74107 35p 28p 
74121 34p 28p 
74122 47p 39p 
74141 78p 63p 
74145 68p SBp 
74154 £1.75 £1.48 
74174 E1.00 83p 
74180 E1.06 88o 
74181 83.20 
74192 £1.35 
74193 £1.35 
74196 £1.64 

i0p 
10p 

10p 

10p 

Slp 
ilp 
llp 1 l 
20P 

20P 

lip 
18p 

lip 
I8p 
18p 

50p 
43p 
57p 

67p 

67p 

57p 
20p 
17p 

20p 

Zip 
31p 
21p 
50p 
87p 
21p 

£2.10 
32p 
45p 
36p 
32p 
45p 
72p 
22p 
23p 
3Ip 
53p 

48p 
86p 
67p 
710 

£2.50 £1.90 
£1.14 90p 

£1.14 90p 
£1.34 99p 

SIEMENS LCD's LINE-0-1IGNT 
LIQUID CRYSTAL DISPLAY complete with 
socket and removable reflective backing; 
Ref AN4132R 13mm character height. Con 

be directly driven by Notional Semiconductors 
Alarm Clock chip MM5316. £13.99 

I I I_ / 
/_Z 

'i/// 
NEW LED Linear Cursors 
each device contains 10 light 
emitting diodes in a 20pin dual- 
in-line package. Ideal for solid 
state analogue or dials. 
Type 101 RED £2.26 

LINEAR 

555(8 pin dlp)V 55p 7824UC (TO -220) 
555 (TO -99) T 81p £172111 
556 (14 pin dip) ICL8038 £3.520 

£1 .290 AV -1 -0212 £6.93 
703 (RF /IF Amp) AV -1 -5051 £1.44 

59p AV -5 -1224 £3.950 
709 (8 pin dip) 38p AV -5 -3500 £6590 
709 (TO -99) 45p AV- 5.3507 £6.590 
709 (14 pin dip) AV -5 -4007 £7940 

39p BHA0002 £3.01 
710 (8 pin dlp) 39p CA2111 £119 
710 (TO -99) 45p CA3045 £1 69 
710 (14 pin dip 44p CA3046 88p 
711 (T0-99) 51p CA3053 5913 
711 (14 pin dip) 44p CA3065 £1.60 
720 (A.M. Radio) CA3075 £1.64 

£1.78 CA3078 £126 
723 (T0-99) £1.09 CA3080 59p 
723(14 pin dip) 74p CA3081 £1.85 
741 (8 pin dip) 36p CA3082 £1.86 
741(TO -99) 43p CA3089E (TDA1200) 
741 (14 pin dip) 36P £2.43 
747 (14 pin dip) £104 CA3097E £167 
748 (8 pin dip) 42p CA3123E £1.76 
748 (TO -99) 51p CA3401E (LM3900) 
748 (14 pin dip) 49p 68p 
753 (F.M. tat. I.F.) CA3600E £1.44 

£108 CT7001 £5.340 
75491 88p LOO5TI (TO -3) 
75492 £1100 £1.46 
Regulators 100mA L036TI (TO- 3)£146 
78105WC (TO- 962)) L037TI;(TO -3) 

£f 46 
78L12WC (TO -92) L129 (SOT -32) 85p 

60p L130 (SOT -32) 85p 
78L15WC (TO -92) L131 (SOT -32) 85p 

60p LM301T (TO-99) 
Regulators 100mA 65p 
78L05AWC LM301 S (8 pin dip) 

78L12AWC 
(TBA625A) 90P LM301A T (TO -99) 

78LT5AWC 

BOP 67p 
LM301A S(8 pin dip) 

(TBA625C) 90p 59p 
Regulators 500mA LM307 T (TO-99) 
78M05HC £1 350 59p 
78M12HC £1.350 LM307 S (8 pin dip) 
78M15HC £1.350 57p 
78M18HC £1.350 LM308 T (TO -99) 
78M24HC £1'350 £1.96 
Regulators to LM308 S (8 pin dip) 
7805KC (T0.3) 98p 

£2.090 LM308A T (TO.99) 
7812KC (T0- 3£2090 

LM308A S (8 pin dip) 
7815KC (TO -3) £6.90 

£2090 LM309K £2340 
7818KC (TO -3) LM339 £225 

£2.090 LM370N £2.85 
7824KC (TO -3) LM371 £2.08 

£2.090 LM372N £1.99 
Regulators lA LM373N £2.99 
7805UC (T0.220) LM377N £2.71 

£1.720 íM380 £1.25 
7812UC (T0-220) LM381 £1.85 

£1.720 LM382 £1.65 
7815UC (TO -220) LM703 - 68p 

£1720 LM1820 £1.03 
7818UC (10 -220) LM2111 21.12 

£1.720 LM3900 69p 

MC1303L £1.84 
MC1306P 80p 
MC1310P £239 
MC1312 £2.42 
MC1314 £4.13 
MC1315 £4.82 
MC1327 E1.12 
MC1330P 83p 
MC1339P £152 
MC1350 84p 
MC1351 y88p 
MC13ß2 88p 
MC1357 £152 
MC1358 (CA3065) 

£1.16 
MC1375 £1.48 
MC1455(555T) 82p 
MC1456CG £1.68 
MC1458CP1 84p 
MC1468G £218 
MC1495L £4.24 
MC1496G 98p 
MC3302P £150 
MC3401 P 74p 
MFC4000B 8713 
MFC4060A 79p 
MFC6030A 79p0 
MFC6040 96p 
MFC6070 £166 

,MM5314 £4.800 
MM5316 £9990 
MVR5V (T0-3) 

£1.45 
MVR12V (TO-3) 

£1450 
MVR15V(TO-3) 

£145111 
£125 
£116 

73p 
£1290 
£5.06 
£5.06 
£5.06 
£296 
£2.63 
£187 
£263 
£209 
£275 
£750 
£284 
£2.03 
£2.03 
£2'03 
£4.31 
£3.080 

NE540L 
NE546A 
NE555V 
NE556 
NE560B 
NE581 B 
NE5628 
NE553 
NE565N 
NE568V 
NE557 
SL414A 
SL415A 
SL437D 
SL440 
SL610C 
S L611 C 
SI-612C 
SL613C 
SL620C 
SL621C £3.060 
SL622C £7.62 
SL823C £5.570 
SL624C £2.840 
SL630C £1870 
SL640C £3.75 
SL641C £3.750 
SL645C £3.750 
SL650C £9850 
SN75491N 88p 
SN75492N £1100 
SN76001N (TAA611) 

£1.82 

SN76003N £330 
SN76013N £198 
SN76023N £198 
SN76227N (MC1327) 

£i89 
SN76532N £188 
SN76544N £1.81 
SN76550-2 (TAS9p50) 

SN76552-2 81p 
SN76660N (TBA120). 

SN76666N (CA3085) 
£112 

TAA263 £150 
TAA300 £2.16 
TAA310A 8187 
TAA320 £1.44 
TAA350 £243 
TAA370 £340 
TAA550 75p 
TAA570 £2.74 
TAA700 £5.03 
TBA1205 £1.25 
TBA231 £1.02 
TBA281 (723) £2.59 
TBA500Q £3.16 
TBA526Q E3.85 
TBA530Q £3.27 
TBA540Q £3.72 
TGA550Q E5.29 
TBA560CQ £5.29 
TBA625A £1030 
TBA6258 £i030 
TBA825C £1030 
TBA651 £187 
TBA7200 £279 
TBA7500 £2.79 
TBA800 £1.11 
TBA810S £1.24 
TBA810AS £1.24, 
TBA820 88p 
TBA920Q £4.71 
TBA990Q £4.71 
TCA270Q £5.24 ' 

TCA760 £2.16 
TCA8000 £7.24 
TCA830S. £1.04 
TCA940 £2.25 
TDA1054 £1.50 
TDA1200 £2.43 
TDA1405 80p 
TDA1412 80p 
TDA1415 80p 
TDA2010 £300 
TDA2020 £3.75 
ULN2111A E1.52 
ZN402E £1.940 
ZN414 £1 ß6 

Al/NITRON i, Filament 
Display 

nitron.bi- 
direction- 

ál 036" 3015F 0.9 
L /H d.pt.. 3015Gí1 

£1.080 

PNOTO-DARLINGTON SEVEN SEGMENT DISPLAYS 

2N5777 
jViceo; Vcbo 25v; Vebo Bo 

Viceo; Vcbo 25v; VERO 8v sic 
` hfe 2500; lc 250 m 3 A Sp 

I.C. SOCKETS 

Dualin -line 0105 

8 14 16 24 28 36 40 8 10 

Pricel3p 15p 15p 26p 3Cp 39p 44p 3Ip 35p 

Red 

Green 
Orange 
Yellow 

0.125" 
dia. len 

s (T11209) 
1+ 1C+ 100 

16p 15p 13p 

27p 24p 21p 
279 24p 22p 
34p 31p 29p 

low Cost Red GaA,P 
Motorola MLED 500 
in a TO92 package. 1513 

enables 

LIT707 90p; LIT747 £1 .99 

dio. lens dia. len 
(MLED 6501 

I+ 10+ 100 + 1+ 10v 100 

27p 24p 22p 18p ' 16p 14p 

33p 30p 27p 30p 27p 25p 
33p 30p 17p 30p 27p 25p e 
35p 32p 29p 35p 33p 30p 

T 
NEW Opta -isolators 
ILI (4N25 or TILI16) 
6 pin industry standard pdckoge. 
2.5KV isolation £I.00 

j'AT It;iallll,l) 
Practical Wireless, August 1975 

NEW 

Litronix Double Digit Displays 
0.5 "; Common Anode ' 2 R/H 

21721 gives' 1.9 
DL727 gives 0.0. to 9.9 
Suitable for Clocks; Instsumen 
T.V. Channel Indicator 
Our Price £d.75:eoch. 

NOTICE . 

Postage & Packing Charges 

With the recent 
postal charges and o oontinuing 
increase in packaging cost< 

we e been forced to review 
r policy. 

Henceforward: 
I. Orders valued or £5 or 

more will be post free. 
2. Ail U.K. 'small packagé 

orders will go first class mail. 
3. Minimum postage & packing 

cha,ge will increase to 20p. 

Monsanto 

0e3" 

0e*" 

0e6" 

COMMON 
ANODE 
0 /H 
Dec. Pt. 

RED DL707R 

GREEN MAN51 
RED MAN71 
YELLOW MANS! 
ORANGE MAN3610 

GREEN %ANSI 
RED XAN71 
YE.LOW XAN81. 

GREEN MAN4510 
RED MAN4710 
YELLOW MAN4810 
ORANGE MAN4610 

C.A. L/H 
Dec. Pt. 

COMMON 
ANODE 
L/H 
Dec. Pt. 

DL707 

MAN52 
MAN72 
MAN82 
MAN3620 

XAN52 
XAN72 
XAN82 

MAN4520 
MAN4720 
MAN4820 
MAN 4620 

.A. 
_ I 

RED DL747 DL746 

NOTE: MAN4000 series pinots ore 14 pin dil 

Items marked with a include 8% VAT 
Items unmarked include VAT at 25% 

ADVERT. No.T. óf Series S. 

COMMON 
NODE 

DL701 

MAN53 
MAN73 
MAN83 
MAN3630 

MAN4530 
MAN 4730 
MAN4830 
MAN4630 

C.C. 1,/H 
Dec. Pr. 

DV50 

COMMON Our 
CATHODE Price 
R/H 
Dec. Pt. 

D1704 £1.82 

MAN54 
MAN74 
MAN84 
MAN3640 

XAN54 
XAN74 
XAN84 

MAN4540 
MAN4740 
MAN4840 
MAN4640 

. c. 

£1.82 
£1.82 
E1.82 
£1.82 

E1.49 
£1.49 
£1.49 

£2.32 
£2.32 
£2.32 
£2.325 

DL749 E2.42 

he same as +N50;70 & 80 series 

CALLERS WELCOME 
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ALL OUR PRICES INCLUDE V.A.T. 
BSR HI -FI AUTOCHANGER 
STEREO AND MONO -ter 
Plays 12 ", 10" or 7" records 
Auto or Manual. A high 
quality unit backed by BSR k 
reliability with 12 months' ', V 
guarantee. AC 200/250v. 
Size 181 x 111ín. 
Above motor board.8lin. 
Below motor board 21in. £9,25 P°" 459. With STEREO /MONO CARTRIDGE 

PORTABLE PLAYER CABINET f Modern design. Size 18" x 15" x 7" urine £5`5 
covered. Large front grille. Hinged Lid. Chrome 
fittings. Motor board cut for Garrard deck. Post 45p. 
Few only, in red and black. 

SOLID MAHOGANY PLINTH 
With 

Size S.R. 
or 

P.V.C. 

x 10 rr 

Cover. 
B.B.R. or Garrard decks. L 

71ín, 

out for most 

Poet 96p 

BSR JUNIOR 
SINGLE PLAYER 
Heavy duty 4 -speed motor with 
separate pick -up arm fitted 

)1 LP /78 turnover mono IC ,25 compatible cartridge. P ost 45e 

R.C.S. DISCO DECK 
SINGLE RECORD PLAYER 

Fitted with auto atop, atereolcompat. cartridge. Base - 
plate. Size llia x 84in. Turntable. Size Tin diameter. A/C 
mains. 220/250V motor has a separate winding 14 volt to 
power a small amplifier. 

ys .95 8 speeds plays all size i VV Post 
records. 45p 

COMPLETE STEREO SYSTEM 
Two lull size loudspeakers 182 x 10 x Stin. Player 
unit clips to loudspeakers making it extremely compact. 
Overall size only 131 x 10 x 8 ;in. 3 watts per 

channel, plays . 
all records 83 . 
rpm 45 rpm. 
Separate vol- 
ume & tone 
controls 240v 
AC mains 

'\ B gam Price Attractive 
E29 Teak 

Weight 131bs. 85p carriage 

SPECIAL OFFER! 
SMITH'S CLOCKWORK 
15 AMP TIME SWITCH 
0 -60 MINUTES 
Single pole two -way Surface mounting 
with fixing screws. Will replace existing 
wall switch to give light for return home, 
garage, automatic anti -burglar lights etc. Variable knob 
Turn on or off at full or Intermediate settings. 
Folly insulated. Makers last list price 24.50. Brand new and 
fully guaranteed. 

OUR PRICE £2.50 Poet 35p. 

-=-, 

CASSETTE RECORDER MOTOR ONLY. 8 Volt. 
Will replace many types. Ideal for models. £1.25. 

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 24in rides 
0 x 4in 45p; 8 x Sin 58p; 10 x lin 65p; 12 x Sin 85p; 
14 x 90 90p; 18 x Bic 90p; 12 x Sin 50p; 16 x loin £1. 

ALUMINIUM PANELS 18 s.w.g. 6 x 4in 12p; 8 x din 19p; 
14 x Sin Sup; 10 x lin 24p; 12 x Sin 25p; 12 x Sin 84p; 
16 x din 34p; 14 X Sin 409; 12 x 121n 47p; 16 x 10in 60p. 

lunch DIAMETER WAVECHANGE SWITCHES 459. EA. 
8 p. 2 -way, or 2 p. 6 -way, or 8 p. 4 -way,. 
1 p.1 2 -way, or 4 p. 2 -way, or 4 p. 8 -way, 

TOGGLE SWITCHES, sp. 20p; dp. ß6p; dp. dt. 30p. 
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R.C.S. GENERAL PURPOSE TRANSISTOR 
PRE -AMPLIFIER BRITISH MADE 

Ideal for Mike, Tape P.U., Guitar, etc. Can be used with 
Battery 9 -12v. or H.T. line 200 -800V. D.C. operation. Size 
lI" x 14" x e ". Response 25 o.p.s. to 25 Kett, 26 db gain. 
For use with valve or transistor equipment. f I45 Poet 
Full instructions supplied. Details B.A.E. 20p 

NEW TUBULAR ELECTROLYTICS 
2/860V 149 
4/860V 14p 
8/350V 18p 
16/850V 229 
82/600V 60p 
25/26V 10p 
50/50V lOp 

250/25V 149 
500/25V 209 
100 +100 /275v 86p 
150 +200 /275v 70p 
8 +8/460V 82P 
8 +16/450V 25p 

CAN TYPES 
18 +16+16/275v45p 
60+50/800V 609 
82+32/450V 60p 

100+50 +50 /35OV86p 
82+32+82/350 659 

18 +18/450V 40p 900MFD /360V 961i 
100/251 10p 32 +82/350V 40p 4700 /68V 95p 
LOW VOLTAGE ELECTROLYTICS. 
22, 25, 50, 68. 160, 470, 500, 680, 1500, 2200, 8800, mid 
all 6 volt lop. ea. 
22, 25, 88, 100, 160, 200, 220, 880, 470, 880, 1000, 1500, 
2200, mid all 10 volt 10p ea. 
220, 380, 1000, 4700, mid all 4v, 10p ea. 
1, 2, 4, 5. 8, 16, 25, 80, 50, 100, 200mF 15V 10P. 

600mF 12V 15p ; 25V 20p ; 601 SOp. 
1000mP 1,2V 20p ; 26V 35p ; 60V 47p ; 100V 70p. 
2000m2 liV 269 ; 25V 429 ; 60V 57p ; 4700/68V 959. 
S60OmF 601 ß2p ; 3000mF 25V 47p ; 50V 65p. 
5000mF 8V 26p ; 12V 42p 25V 75p ; 85V 859 ; 60V 95p. 
600V -0.001 to 0.06 4p; 0.1 10p; 025 12p; 0.47 25p. 
CERAMIC 1pF to 0.01mF, 4p. Silver Mica 2 to 50000, 4p. 
PAPER 350V -0.1 7p; OS 18p; imF or 2mF 160V 15p. 
MICRO SWITCH single pole changeover 20p 
MICRO SWITCH sub min 26p. 
TWIN GANG. "0 -0" 208pF +178pF, 
Blow motion drive 8650F+ 365pF with 259F +25pF. 50p; 
5000 standard twin gang 75p. 120 PF twin gang 50p.. 

ELAC 9 x Sin. HI -FI SPEAKER. TYPE 69RM. THIS 
FAMOUS AND WIDELY USED UNIT NOW 

£3 45 AVAILABLE AT BARGAIN PRICE 
10 WATT, S OHM. CERAMIC MAGNET. 

NEON PANEL INDICATORS. 250V AC /DC Amber, 30p 
RESISTORS. 1 w., w., 1 w., 20%. 1p; 2 w. 6p. 10 il to 10M 
HIGH STABILITY. 1 w. 2% 10 ohms to 6 meg., 10p. 
Ditto 5 %, Preferred values 10 ohms to 10 meg., 4p. 
WIRE -WOUND RESISTORS. 5 watt, 10 watt, 15 watt, 
10 ohms to 100K, 10p each; 2w 0-5 ohm to 8.2 ohms 10p. 
TAPE OSCILLATOR COIL. Valve type, 35p. 
FERRITE ROD 8" x 1' 20p; 8 x 1" 209; 8 x I" 109. 

MAINS TRANSFORMERS ALL POST 
40p each 

250- 0-250V 80MA. 6.8.2A 22.95. 
260 -0 -250 80 mA. 8 3 v. 8.5 a. 6 8 v. 1 a. or 5 v. 2 a. £4.80 
850 -0450 80 mA. 6 8 v 8.6 a, 8-3 v. la. or 5 v. 2 a. £6.80 
800 -0 -800 v. 120 mA., 6.8 v. 4 a. C.T.; 6.8 v. 2 a. £7.00 
MINIATURE 200 v. 20 mA., 8.8 v. I a. 24 x 24 x Sin. 95p 
MIDGET 220 v. 45 mA., 8.3 v. 2 a. 21 x 21 x 2in... £1.20 
HEATER TRANS. 6 8 v. 8 amps. 21.46 1 amp. 959 
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs 
at 2 amp., 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 24 and 80 v. £4.60 
1 amp., 6, 8, 10,12,16.18, 20, 24, 80, 26, 40, 48, 80 £4.80 
2 amp., 8, 8. 10, 12,16,18, 20, 24, 80, 36. 40, 48, 80 £7.00 
8 amp., 8, 8, 10, 12,16,18, 20, 24, 80, 88, 40, 48, 80 18.70 
6 amp., 8, 8, 10, 12, 16, 18, 20, 24, 80, 88, 40, 48, 80 £1126 
5, 8,10,16 v. 1 A 22.6 -0 -6 v. 500 mA 90p. 9 v. 1 amp. 95p. 
12 v. 300 mA 75p. 12 v. 500 mA 85p. 12 v. 750 mA 95p. 
40 v. 2 amp. tapped 10 v. or 80 v. £2.50. 201 3 amp. £2. 
40V 3 a. £2.50. 22V 4 a. 13 
AUTO TRANSFORMERS. 115vto 280v or 230v to 115v. 
150w. £460; 500w. 18.70; 750w. £17.50; 1000w. £21.00. 
CHARGER TRANSFORMERS. Input 200 /250v. 
for 6 or 12v., 11 amp. £1.60; 2 amp. £1.80: 4 amp. 28 
BATTERY CHARGERS. Ready built with leads and clips 
4 amp. £4; 5 amp. 14.50. 
FULL WAVE BRIDGE CHARGER RECTIFIERS 
6 or 12v. outputs. 11 amp. 40p; 2 amp. 55p; 4 amp. 85p. 

MAINS ISOLATING TRANSFORMER 
Primary 0 -110 -240v. Secondary 0 -240v, 8 amps. 720 
watts. Insulated terminals. Varnish impregnated. Fully 
enclosed in steel case with firing feet. 
Famous 

for outside use 
19 ) OUR PRICE f 1 3.50 Carr. 

R.C.S. 3 WAY CROSSOVER 
Complete with 12 ft. twin lead fitted with din speaker plug. 
Ready assembled with leads for speakers, bass, mid and 
tweeter. Crossover frequencies -950 cps and £2.20 8,000 cps. 

VOLUME CONTROLS 

6 K. ohms to 2 Meg. LOG or 
LIN. LIS Sop. D.P. 35p. 
STEREO L/S 55p. D.P. 75p. 
Edge 6E. S.P. Transistor 25p 

80 Ohm Coax 5D yd. 

BRITISH AERIALITE 
AERAXIAL -AIR SPACED 
40 yd. £2; 60 yd. £3. 
FRINGE LOW LOSS lop per 
Ideal 825 and colour. yd 

Wirewound controls lain. diem. 8 watts. 10 ohms to 100K 
British made with long spindles fin. dia 80p ea. 
DUAL CONCENTRIC POT 500k LOG + 600k LIN D.P. 
switch. Inner spindle Olin; outer spindle 211a. 75p. 

E.M.I. 131 x 8 in. 
SPEAKER SALE ! 
With tweeter. 

£5. And crossover. 10 L7 
watt. State 8 or 8 or 
16 ohm. As illustrated. Post 85p 

With flared tweeter cone and ceramic 
magnet. 50`£3.45 4.cps. 
Flux 10,000 gauss. 
State 8 or 8 or 15 ohm. Post 35p 

Bookshelf Cabinet £6.60 
Fluted wood front 18 x 10 x 71n. Teak Veneer Post 46p 

GOODMANS 61in. HI -FI SPEAKER 
8 ohm, 10 watt. Large ceramic magnet 
Special Rubber cone surround. 

cps. Ideal P.A. Columns, 
£4 60 Frequency response 30- 15,000 

Hi -Fi Enclosure Systems, etc. 
Suitable cabinet 12 x 8 x 8 £4 60. 
Suitable Tweeter £2.80. 

ELAC CONE TWEETER 
The moving coil diaphragm gives good 
radiation pattern to the higher frequencies 
and a smooth extension of total response 
from 1,000 cps to 18,000 opt. Size 84 x 
84 x Sin. deep. Rating 10 watt, 8 ohm. 
Crossover 21.90 f2.25 Post 209 

GOODMANS 
8in.WOOFER' 
8 ohm 12 watt. Deep cone. 
Heavy ceramic magnet. Bass 
resonance 35 cps. Frequency 
response 80 -8,000 cps. 
Ideal bass unit for £4.35 H1-F1 systems 

LOUDSPEAKERS P.M. 8 OHMS. 7 x 4fn. £1.26; ß11n. 11.50; 
8 x Sin. £1.60. 81n. £1.75; 10 x 61n. £1.90; loin. £2.00. 
SPECIAL OFFER LOUDSPEAKERSI All Brand New. 
8 ohm, 21ín; 24in; S1in; Sin. 8 ohm, 24in; 22in: Sin x Bin; 
6in. 16 ohm, Spin; 5la; Ox4in; Sin Sin; 7x41n; 8x61n. 
26 ohm, 24in; Sin; Sin; b x Sin; Sin. 86 ohm; Sin; Sin. 
80 ohm, 21ßn; 2lin. 120 ohm, Sin. £ I.25 EACH . 

LOUDSPEAKER VOLUME CONTROL 16 ohm 10 watt 
with lin long threaded bush for wood panel mounting 75p. 

RICHARD ALLAN TWIN CONE LOUDSPEAKERS. Sin. 
diameter 4W 22.50, `101x. diameter 6W £2.95; Post Up. 
12in. diameter, 6W, £8.50; 8 or 8 or 16 ohm models. 
SPEAKER COVERING MATERIALS. Samples Large S.A.E. 
Horn Tweeters 2- 18Kc /s. 10W 8 ohm or 18 ohm £2.60. 
De Luxe Horn Tweeters 2 -18 Kc/s, 15W, 8 ohm £4.00. 
TWO -WAY 8,000 c.p.s.CROSS OVERS 8, 8 or 16 ohm 0.80. 
8 -WAY CROSSOVER 850 ape and 5000 cps (25 watt) 82.20. 

GOODMANS CONE TWEETER 
18,000 cps. 25 watts. 8 ohm. Price £3.60. 

ELECTRO MAGNETIC 
PENDULUM MECHANISM 

1.5v d.e. operation over 260 bra. continuous on ßP2 battery. 
fully adjustable swing and speed. Ideal displays teaching 
electro magnetism or for metronome; strobe etc. 96p, Post 209 

R.C.S. VALVE AMPLIFIEP 
2 Stage Triode Pentode valve. 8 watts 8 ohm output. Volume 
on/oft and tone controls AC mains. Complete and tested. 
With Loudspeaker. 

o 
L4.50 Post 85p. 

WEYRAD COILS 
P50 /1AC -ß0p. RA2W 869. Twin Gang £1.10. 
P50 /2CC -40p. OPT! 66p. Printed Circuit 85p. 
P60/8C0 -40p. LFDT4. Os. I 

COAXIAL PLUG 10p. PANEL SOCKETS 10v. LINE 18p 
OUTLET BOXES, SURFACE MOUNTING 259. 
BALANCED TWIN RIBBON FEEDER 800 ohms, 79 yd. 
JACK SOCKET Std. open -circuit 16D. closed circuit Up; 
Chrome Lead Socket 45p. Phono Plugs 10p. Phono Socket ils 
JACK PLUGS Std. Chrome SOp; 85mm Chrome 1ßp. D14 
SOCKETS Chassis 3-pin lop; 5 -pin 109. DIN SOCKETS 
Lead 8 -pin 18p; 5-pin 15p. DIN PLUGS 8 -pin 18p; 6-pin 269 
VALVE HOLDERS Sp; CERAMIC 10p; CANS bp. 

FM /VHF AERIAL FEEDER CABLE 
800 ohm suitable for stereo %p per yard. 

BRITISH FM /VHF TUNING HEART 
88 to 108 Mc /e British made. 2 Tran- 
sistors ready aligned- requires 10.7 Our Price 
M0 /s IF. Complete with tuning gang. a95 Connections supplied but some 4E technical experience required. 
SUITABLE I.F. STRIP 24.95. Post 20p. 

ALL PRICES INCLUDE VAT MINIMUM POST AND PACKING 30o. CALLERS WELCOME 

RADIO COMPONENT 
Illustrated Brochure, Radio Books & Component Lists 10p. Written guarantee. 
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ALL OUR PRICES INCLUDE V.A.T. 
EIVI 1 TWEETER KIT 

L6.75 
THE PAIR. Poet 95p. 
(Available separately. 
Woofer £4.25; Tweeter 

Poet 45p £1.90). 
Comprising a fine example of a Woofer 
101 x bain. with a massive Ceramic 
Magnet. 44oz. Gann 13,000 lines. 
Aluminium Cone centre to improve 
middle and top response. Also the E.M.I. 
Tweeter 81in. square has a special 
lightweight paper cone and magnet flux 
10,000 lines. Crossover condenser and 
full instructions supplied. 
Impedance Standard 8 ohms 
Maximum power 12 watts 
Useful Response 25 to 18,000 ope 
Eau Renounce 45 cps 
SUITABLE ENCLOSURE 20 x 18 x 12in. 
MODERN DESIGN. TEAK WOOD FINISH. 

£ 14.50 
Post 75p 

ELAC 8in. or 10 x bin. 
HI -FI SPEAKER 
Dual cone plasticised roll sur- 
round. Large ceramic magnet. 
50- 16,000 cps. Bau resonance 
55 cps. 8 Ohm impedance. 
Sin. 10 watts £4.35 

TEAS. VENEER HI -FI SPEAKER CABINETS 
Fluted Wood Fronts 
MODEL "A ". 20 x 18 x 12in. 
For 12in. £14.50 Post 

MODEL "B". 18 x 10 x lin. 
Por 18 x Sin. or £7.60 Poet 
Sin. speaker. 45p 

LOUDSPEAKER CABINET 
WADDING 18M. wide. 205 ft. 

BAKER RECOMMENDED 12 inch Enclosure 4 cubic lt. 
HI -FI CABINET £2160. Carr. £2 each. Few only. 
Size 80 x 20 x 12án. Teak Finished Fluted Front. 

TEAKWOOD LOUDSPEAKER FRONT GRILLS 
Modernise your cabinets with the Grooved look. Sizes - 
181" x 108" -75p. 101" x 71 "-45p. 

BARGAIN 4 CHANNEL 
TRANSISTOR MONO 
MIXER. Add musical 
highlights and sound effects 
to recordings. Will mix 
Microphone, recorde, tape 
and tuner with separate 
eontrole into single output. 
9 volt battery £5.20 operated. 
STEREO VERSION OF ABOVE £885. 

R.C.S. STEREO FM TUNER 
BRITISH MADE 

This completely cased malus powered Ho-F, 
Tuner with brushed aluminium facia is British 
made using the latest circuitry. Bargain 

BARGAIN 8 WATT AMPLIFIER. 4 Translator 
Push -Pull Ready built with volume, treble and £4.50 base controls. 18 volt battery operated. 

WAFER HEATING ELEMENTS THIN 
OFFERING 1001 USES for every type of heating and 
drying applications in the home, garage, greenhouse, 
factory (available in manufacturing quantities). Approx. 
size 101 X 8} x Ain. Operating voltage 200/250V. a.c. 
250 watts approx. Printed circuit element enclosed in 
asbestos fitted with connecting wires. Completely flexible 
providing safe Black heat. British -made for use in photo- 
copiers and print drying equipment. 
Ideal for home handymen 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 for anti -frost device for the garage - preventing frozen radiators or acting as oil sump heater. 
Use in the greenhouse for seed raising and plant protection. 
Invaluable aid for bird houses, incubators, etc., etc. Can 
be used in series for lower heat. Or in parallel for higher 
heat applications. 

ONLY 40p EACH (FOUR FOR £I.50) 

ALL POST PAID -Discounts for quantity. 

BAKER MAJOR 12" L 1 1.50 
_- 

- - -- ~ Post 40p 
80- 14,500 c /s. 12án. double 
cone, woofer and tweeter cone 
together with a BAKER 
ceramic magnet assembly 
having .a flux density of 
14,000 gauss and a total flux 
of 145,000 Maxwells. Bau 
resonance 40 en Rated 20 
watts. NOTE: 8 or 8 or 
15 ohms muet be stated. 

Module kit, 80- 17,000 c/i 
with tweeter, crossover, baffle 
and instructions. £ 14.50 

Please state 3 or S or 15 ohms. Post 45p 

"BIG SOUND" 
BAKER SPEAKERS 
Robustly constructed to stand up to 
long periods of electronic power. 
As used by leading groups and discos 
Useful response 80- 18,000 Qs. 
Bass Resonance 55 cps. 
GROUP "25" £8.95 12ía. 25 watt 
8, 8 or 15 ohms. 

GROUP "35" 
12ín. 85 watt 
8, 8 or 15 ohms. 

GROUP "50" 
15in. 50 watt 
8 or 15 ohms. 

Poet 40p 

£ 10.50 
Post 40p 

£ 19.50 
Poet 50p 

GROUP 50 /121n. t 
1 4e5(ß 50 watt 8 or 15 ohms L `/ 

Poet 50p 
Group + PA Cabinets in stock 
Send for Leaflet. 

MAJOR 100 WATT 
ALL PURPOSE 
TRANSISTOR 
AMPLIFIER 
All purpose transistorised. 
Ideal for Groups, Disco and P.A. 
4 inputs speech and music. 4 was 
mixing. Output 8/15 ohm. a.c. Mains. 
Separate treble and bass controls. 
Guaranteed. Details SAE. 

De Luxe Model in wood case £69. 

£59 Carr. 
£1.00 

NEW MODEL -MAJOR 50 WATT £49.95 
Carr. £1. 

4 inputs 2 -way mixing. 2 outputs separate treble 
and bass controls. Ideal disco or p.a. amp. 

DE LUXE 100 WATT 
VALVE AMPLIFIER CHASSIS 
4 input 10 wide range controls. For Mikes, Discos, Organs 
Guitars, etc. 4, 8 & 15 ohm loudspeakers matching £8200. 

THE "INSTANT" BULK TAPE 
ERASER & HEAD DEMAGNETISER. 
Suitable for canettes, and all sizes of 
tape reels. A.C. mains 200/250V. 
Leaflet B.A.E. £4.35 Post 

QUALITY LOUDSPEAKER ENCLOSURE 
Teak veneered lin thick wood cabinet. Size 
181in x 18 }in x 81in. Weight 2811m. This 
cabinet features a wide mesh Silver Grill 
covering a separate compartment for mount- 
ing Tweeters or Mid -Range Horn. The fully 
sealed bass compartment is cut out for 
Slineh Woofer. £8.60 Carr. 85p. 
Rosewood Version £9.50 Carr. 85p. 
Baffle could be cut to take larger speaker. 

SPECIAL OFFERS 
100 Ohm 20 watt Rheostat 21in diam. Ceramic Former. 
Screw Terminals tin. diam. spindle. 95p. Post 25p. 
AC mains relay 8 pole change over 75p. 

E.M.1. GRAM MOTOR 
120v. or 240v. A.O. 2,400 rpm. 2 -pole 
70mA. Size 21 x 2; x 21 in. 

E.M.I. TAPE MOTOR 
4 pole, 240 v. 135 mA. Size 81 x 21 x 21án. £2.00 1200 rpm. Spindle Ain diameter., 
120v version £1. Post 80p 

£ 1.25 
Post 305. 

BAKER HI -F1 SPEAKERS 
HIGH QUALITY - BRITISH MADE 

REGENT 
I2in. 15 watts 
An inexpensive unit for the 
beginner in high fidelity and 
for general purposes. May be 
used to improve any Radio. 
Amplifier, Hi -Fi or Television 
receiver. 
Base Resonance 45cps 
Flux Density 12,000gauss 
Useful response 45- 13.000eln 
8 or S or 15 ohm modals. 

£9.50 49;t 

DE -LUXE Mk II 
I2in 15 watts 

Especially designed to provide 
full range reproduction at an 
economical cost. Suitable for 
use with any high fidelity 
system. Built-in concentric 
tweeter cone. 
Base Resonance 80cps 
Flux Density 14,000gauee 
Useful response 25- 16,000cpe 
8 or 15 ohms models. 

£12.50 

SUPERB 

Post 
40p 

I2in. 20 watts 
A high quality loudspeaker, 
its remarkable low 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 
remarkable efficiency in the 
upper register. 
Bun Resonance 25cps 
Flux Density 16,500gaun 
Useful response 20- 17,000cpa 
8 or 15 ohms models. 

£ 17.00 50pí 

AUDITORIUM 
I2in. 25 watts 

A full range reproducer for 
high power, Electric Guitar., 
public address, multi -speaker 
systems, electric organs. 
Ideal for Hi -Fi and Disco - 
theques. 
Bass Resonance 35cps 
Flux Density 15,000gausa 
Useful response 25- 16,000op5 
8 or 16 ohms modela. 

£ 14.50 6t 

AUDITORIUM 
15in. 35 watts 

A high wattage loudspeaker 
of exceptional quality with 
level response to above 
8,000 cps. Ideal for Publie 
Address, Discotheques, Elec- 
tronic instruments and the 
home HI-Fl. 
Bus Resonance 85cps 
Flux Density 15,000gausa 
Useful response 20- 14,000cp5 
8 or 15 ohms models. 

£ 19.50 rat 

Hi -Fi Enclosure Manual containing plans.. designs. cross- 
over data and cubic tables. 60v. Post 8p. 

CUSTOMERS FREE CAR PARK OPEN 9 -6. WEDNESDAY 9 -1. SATURDAY 9 -5. Closed for lunch 1.15 -2-70 

SPECIALISTS 337 WHITEHORSE ROAD . CROYDON 

Telephone 01- 684-1665 (Exports Remit cash and extra postage.) 
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fir 11. 

COMBINED V 
PRECISION .0 

COMPONENTS :: 
V (PRESTON) LTD 
.g. Department. PW 

194 200 North Rd,' 
0 Preston PR1lye á? 

31 TeI;55034 
Telex;677122. 

% a 

TOSHIBA VALVES 

Type Price (p) 
DY87 30.0 
D'/802 :30.0 
ECC82 28.0 
EF80 29.5 
EF183 34.5 
EF184 34.5 
EI-190 35.5 
PC900 24.5 
PCC89 40.0 
PCC189 41.0 
PCF80 31.5 
PCF86 39.0 
PCF801 42.0 

PCF802 40.0 
PCL82 39.0 
PCL84 39.0 
PCL85 44.5 
PCL86 41.0 
PFL200 59,5 
PL36 55.5 
PL84 25.0 
PL504 64.5 
PL508 67.0 
PL519 £1.50 
PY88 35.5 
PY800 33.0 
PY500A 85.0 

SEMI CONDUCTORS 
Price 

Type Each (p) 
AC127 17 
AC128 13 
AC141K 25 
AC142K 25 
AC151 20 
AC154 18 
AC155 18 
AC156 20 
AC176 22 
AC187 19 
AC187K 24 
AC188 17 
AC188K 26 
AD142 45 

Type 

AD149 
ADi61 
AD162 
AF114 
AF115 
AF116 
AF117 
AF118 
AF1.,9 
AF178 
AF180 
AF181 
AF239 
AF240 
BC107 
BC108 
BC109 
BC109C 
BC113 
BC116A 
BC117 
BC1258 
BC132 
BC135 
BCt37 
BC138 
BC142 
BC143 
BC147 
BC147A 
BC148 
BC149 
BC153 
BC154 
BCi57 
BC158 
BC159 
BC173 
BC1788 
BC182L 
BC183L 
BC187 
BC2t4L 
BC328 
BC337 

Prie 
Each (p) 

Price 
Type Each (p) 

40 90124 75 
38 00131 45 
38 BD132 39 
24 BD160 E1.39 
21 8D235 49 
22 130237 52 
19 8DX32 E2,40 
50 5E115 20 
35 BF160 15 
45 BF167 20 
45 BF173 20 
45 BF178 35 
40 8E179 40 
60 8E180 31 
11 8F181 32 
10 BF184 25 
14 8F185 25 
14 8E194 9 
13 BF195 8 
19 BF196 10 
14 8E197 12 
15 13F198 23 
25 13F200 25 
15 8F218 30 
19 8E224 23 
26 8F258 34 
23 8F336 28 
25 BF337 35 
11 8F355 54 
11 BFX86 28 
10 BFY50 19 
10 8FY52 20 
15 BSY52 35 
15 BT106 E1.20 
14 BU105/02 £1.95 
IO BU108 £2.10 
11 BU208 £2.95 
18 51222 30 
20 MJE340 45 
12 0071 15 
12 0072 16 
25 R20088 £2.00 
15 620108 E2.00 
28 RCA16334 80 
19 RCA16335 80 

DIODES 
Type Each (p) 
BA115 7 
8.9145 14 
BÁ148 19 
89154/201 11 

BY126 11 
8Y127 12 
BY199 27 
BY206 21 
BY238 25 
OA90 6 

09202 7.5 18A800 E1.50 
1N60/0991 5 TBA9200 £2.90 
NEW TOSHIBA TUBES TBA9900 £2.90 
19' A49 /191X £48.95 TCA2700 £2.90 
20'.51001822 £50.75 ETTR6016 E2.00 
22" A56/120X £54.25 SN76093N1) £1.50 
EHT MULTIPLIERS MONOCHROME (SRC) 

Price Each 
2HD 950MK1. 960 E1.70 
2TO 950M K2. 1400 £1.85 
20ÁK 1500 (17" & 19 ") £1.85 
2TAK 1500 (23" & 24") £2.00 

EHT MULTIPLIERS -COLOUR 
11TA0 ITT CVCI, 2 & 3 
ITN GEC /Sobell 
11TAZ GEC 2110 
11TAM Philips G8 
11780 Philips 550 
3TCW Pve 691/693 
1TH Decca 30 Series 
11TAQ Decca '8radlord' 
3TCU Thorn 3000/3500 
11 HAA Thorn 8000 
11 HAB Thorn 8500 

, INTEGRATED 
CIRCUITS price 
Type Each 
TAA550 49p 
TÁÁ700 E2.95 
TBA120AS E1.00 
TBA120S0 £1.00 
TBA4800 £1.40 
TBA5200 E2.35 
TBA5300 f1.75 
7895400 Et .75 
T8A56000 £2.40 

E4.50 
£4.50 
£4.85 
£4.50 
E4.50 
£3.50 
£4.50 
£4.50 
£5.00 
E1.90 
£4.25 

PRICES SUBJECT TO 25% V.A.T. 
All goods subject to settlement 
discount of 5 %7 days and 2% 
monthly. 
No postage charges or minimum 
order values. 
Welt* or phone for full details now. 

x 
and ervt1 

LISTEN TO CO DAR ® THE WORLD! 

*MADE 
TO 
ORDER! 

£36.00 ! (free) 
COMMUNICATION RECEIVER -f- VAT £9.00 

The CODAR CR70A is an outstanding general coverage communication 
receiver, ideal for the keen S.W.L. 
It tunes from 540 metres medium through to 10 metres with no gaps. 
Covers shipping, coastguard and distress frequencies, all six amateur 
bands 160 -IO metres, International broadcast, Met. stations etc. etc. 
giving world -wide reception. Exclusive features include Air -spaced 
CODAR -COIL Hi-"Q" Aerial input, illuminated Meter and Slide 
Rule Scale, Two Speed vernier tuning. Switched B.F.O. for CW /SSB 
signals. Separate output for Tape recorder. 
Ready to plug in to 200/240 volts A.C. it only needs your aerial and a 
2/3 ohm loudspeaker to bring the world to your finger tips. 12 months 
full guarantee. 

* IMPORTANT NOTE 
This fine receiver is not a mass produced item, but each set is hand 
built to your order, individually checked and air tested. Please allow 
for this when ordering -your delivery date will be shown on your 
receipt, sent by return. 
e Special discounts for Educational Authorities and Senior Citizens. 

ILLUSTRATED LEAFLETS FREE ON 

ball-point 
GiftI! Claim your 

your e D ball -point pen free with your 
next order!" 
VALCON WORKS BURRELL BUILDINGS 

WORLD -WIDE MAIL ORDER -EXPORT QUOTES FREE. 

L1 
1.00! 

\free ) 
+ VAT £2.75 

R.F. PRESELECTOR 

The PR40 R.F. Preselector is the solid state version of the world famous 
PR30 which it now supersedes. 
It employs Silicon "N" Channel FET (Field Effect Transistor) front end . 

followed by silicon NPN Broad Band R.F. Amp., and will substantially improve 
receiver performance over the range 1.5 to 35 MHz, providing a considerable 
increase in gain up to an overall average of 30dB, with improved image 
rejection and noise ratio. 
Supplied complete with co -ax plug (less standard 9 volt PP6 Battery). 12 
months Guarantee ... 

MULTIBAND-6 
SHORT WAVE RECEIVER KIT 

£ 16.56 ! (free 
\ 
) 

+VAT £4.14 
All transistor T.R.F. Receiver tunes SSO KHz to 30 MHz (540 to 10 metres) 
complete coverage -no gaps. Medium waves -Trawlers -Ship / Shore 
Telephone -All Six Amateur Bands 160 -10 metres -International Broadcast 
from Australia, Far East, Russia, USA etc. using 4 miniature plug in Coils. 
Hi -Gain FET Regen. Det. /AF /AF Module giving full loudspeaker output to 
any external 2/3 ohm speaker. Receives AM /CW /SSB. 
Separate Electrical Bandspread, Calibrated Main Tuning. 
A Quality CODAR -KIT with 12 months Guarantee. No technical knowledge 
required, simple to build, printed circuit and Pictorial Instruction Manual. 
fully detailed step by step. 
Complete Kit with 4 Coils (less standard PP6 battery). 

REQUEST (STAMP APPRECIATED) 

AR ® NEW ! AVAILABLE SOON !! 
THE MINI-CLIPPER STARTER KIT. ALL SOLID STATE 
SHORT WAVE RECEIVER, ALSO SUPER HI -"Q" A.T.U. 

CHURCHILL INDUSTRIAL ESTATE LANCING SUSSEX 
Tel: LANCING 61901 BNIS - 8TZ 
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NEW ITEMS THIS MONTH 
Tie bargains in this column are just some of the 
gems which appeared in the April supplement 
to our catalogue. You can receive this catalogue 
and the next 12 supplements by sending K. 

Telephone cords. 4 core, curly corde as fitted to 
telephone handsets, made for the GPO so obviously 
very good quality. Standard length, 25p each. 
VAT & Post 15p each. 
Fire alarm switches. In red east iron case with 
break glass panel. These are engraved "In case 
of fire break glass" and have a hinged lid and 
second safety switch for testing purposes. £1.75 
each. VAT & Post 45p each. 
Tacho- motors. A precision motor made by 
Muirhead, when driven at 1000 rpm it generates 
3V so it is the basis of a tacho- meter. It is a 
battery operated motor which can be used for 
precision work and within limits its speed can be 
brought to that desired by choosing the right 
voltage. Ex- equipment but fully guaranteed 
by us. 509. VAT & Post 150 each. 
Mains motor. Heavy duty made by Smiths with 
special long bearings for extra quiet running. 
This is a powerful (11 ") stack motor; good quality 
of these available at the price of £1.25 each. 
VAT & Post 809 each. 
Crouzet motor. With gear box, mains input. 
final speed 12 revs per hour, fitted on mounting 
plate ;with on -off switch. £1.50 each. VAT & Post 

24 r.p.m. mains motor. With gear box, ideal for 
driving colour wheels, etc. 95p each. VAT & 
Post 20p. 
Battery motor. With gear box. Extremely well - 
made motor and gear box which with a 4 volt . 
battery will rotate at 1 r.p.m. Speeds easily 
adjustable up and down (within limits) by 
changing the battery volts. Price £8 each. VAT & 
Post 80p. 
3luitl- purpose relay. Work with -coil volts Iron 
6v to 24v or from the mains through diode and 
15w lamp or equivalent resistor. It has two sets 
of normal change-over contacts and a further 
two sets of change -overs which make before 
break. Supplied complete with mounting bracket. 
Price 50p. VAT & Poet 
24v power pack. Normal mama input, with a 
thermal safety device in primary of mains trans- 
former and 4000 mid of smoothing with full 
wave rectifier; completely enclosed in plastic 
box and with flex for mains, and terminal block 
for output. Price £1.75 + VAT & Post 05p. 
Pointer knob. With brushed aluminium embel- 
lishers, for 3/16 spindle. 10 for £1 + 40p VAT & 
Post. 
500K .Edgeways control. 11" diameter made. by 
Morganite sflog, ideal for light dimmer control 
or similar. 10 for £1 + 40p VAT & Post. 
Battery charger. For nickel radium cells. intended 
or small 1" diameter cells but - suitable for other 
sizes using adaptors or external leads. This 
pushes straight into a 2 -pin razor socket and is 
completely encased. 85p each + 20p VAT & Post. 
Permeability tuners. Two stage ideal for use with 
ZN414 or similar circuit. Price 15p each + 15p 
VAT & Post. 
.47 of 400v condensers by Erie. 10 for 5011 + 261, : 

VAT & Post. 
8 switch disco lamp controller. This is a mains 
motor driving a rotating drum on which are 8 
adjustable segments. These segments operate 
individual changeover 10 amp switches, so a 
total of 8 x 20 amps of lighting can be controlled 
enabling an unlimited variety of lighting effects 
to be achieved and changed with the minimum 
of effort. This is a real snip at £8.60 + 95P 
VAT & Post. 
Wire ended aeons. For incorporating in random 
lighting effects or simply as mains indicators. 
with long leads and resistors for working directly 
off mains. 10 for £1 + 20p VAT & Post. 
Oven thermostat. Made by the famous Diamond 
H Company, this has a sensor joined by a capfl- 
liary to a variable control and when fitted with 
a knob is ideal for many ovens or processes. 
Sop each + 25p VAT & Post. 
150w auto transformer. 230.240v in, 115 -150v out. 
very well made and dip sealed for quiet running. 
upright mounting with fixing legs. £2 each 
+ 75p VAT & Post. 
Immersion heaters. Standard screw -in fitting 
for normal tanks 23" 4HW - £2.50: 21" aim - 
£2,85: So" 2áW - £2. Rod thermostats to suit. 
11 each. Postage 40p per heater. VAT 8 %. 
Mains transformer. 25v- 0.25v. 2 amps and 110v 
100mA secondaries normal tapped primary. 
Price £2.50 4- £2 VAT & Post. 
Instrument mains transformer. With 140v secon- 
dary tapped at 130, 120, 80 and 5v at 1 amp 
rating. Price £ + 66p VAT & Poet. 
Panel lamps. With plastic lens, push through 
circular hole for 6v operation, 20p. Ditto for 12v 
operation 20p. Ditto tor 24v operation 20p. 
+ 10p each VAT & Post. 
2 pole 8 way wave change switch. Standard 
length ? spindle. 209 + 15p VAT & Post. 
Panel meter. or 0.500mA, flush mounting. 
Peke £1.60 + 50p VAT & Post. 
Heronry batteries. Tube of 7 batteries connected 
together to give 10.7 volts offered some time ago 
at Sp per tube or £1 per carton of 25 tubes. 
A further large purchase of these enables-us to 
offer at an even better price - 10 cartons making 
a total of 250 x 10.7 volt batteries for only £7.60 
+ £1.05 VAT & Postage per 10 cartons. 
BHT transformer, American made, sealed in a 
steel case measuring 64" x 6" x 54" high with 
large porcelain stand -off insulators; it is extremely 
well -made, looks good enough to give 10 kv at 
-1 amp, intended for American mains, its primary 
would have to be fed through a varias or similar. 
With 00v input EHT output is 6.5v. Price 515 
each + carriage and VAT £8. 
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IIMAINS TRANSFORMERS 
All standard 230 -250 volt primaries. £ P 
Yv .. .. 1 amp (special) 1'75 
2í4v .. .. 5 amp .. 85 
6.0v .. p 1.00 

MULLARD UNILEX STEREO SYSTEM 
There is no doubt that it is a 
good system, we believe that 
for the money it is without 
comparison. We demonstrate 
gladly at our Tamworth Road 
depot. Prices of the individual 
terns for th is: 
1 Unilex Amplifier Ref. EP.9000 £150 
1 Unilex Amplifier Ref. EP.9000 £1.60 
1 Unilex Pre -Amp Ref. EP.9001 £1.88 
1 Unilex Power Unit Ref. EP.9002 £268 
1 Control panel kit with spun aluminium 
faced knobs .. .. £8.80 

Pair of 15 ohm sppeakers made by Goodman are also available if required, 
price 28.30 the pair. No extra postage if ordered with the above, otherwise 
add 25p. 

ALL SVBIECT TO 25% VAT 

SMITHS CENTRAL HEATING CONTROLLER 
Push button gives 10 variations as follows r(1) con- 
tinuous hot water and continuous central heating 
(2) continuous hot water but central heating off at 
night (3) continuous hot water but central heating on 
only for 2 periods during the day (4) hot water and 
central heating both on but day time only (5) hot 
water all day. but central heating only for 2 periods 
during the day (6) hot water and central heating on 

tor 2 periods during the day time only -then for summer time use with central 
heat ng off (7) hot water continuous (8) hot water day time only (9) hot water 
twice daily (10) everything off. A handsome looking unit with 24 hour movement 
and the switches and other parte necessary to select the desired programme of 
heatmg. Supplied complete with wiring diagram. Originally sold, we believe, 
at over £15-we offer these, while stocks last, at £605 each, VAT & Postage 
85p each. - 

WALL THERMOSTATS 
Wall mounting and in a handsome plastic case. (Cream and beige). 
.Adjustable by ender (lockable) and may be set to control temperatures 
from around freezing through to 50 °C. The slide panel is engraved and 
indicates (frost), (warm), (very warm). etc. The thermostat will control 
heaters, etc., up to 15 amp at normal mains voltage and is ideal for 
living room, bedroom and greenhouse, etc. Price £1.95, VAT & 
Postage 80p. Don't miss this. 

THIS MONTH'S SNIP 
High power battery motor, 12v operated, strong enough to power a motor 
mower, go -cart or similar. Speed easily variable. These motors can also be 
used as a brake for any rotating machine, simply by coupling the spindle 
to the machine and short- circuiting the windings by a variable resistance, 
price. £2.60, VAT & Postage 84p. 
Even more poweful 6/12 volt model £3.50, VAT & Postage 92P. 

BREAK -DOWN UNIT 
Contains a whole range of most useful parts some of which are as follows -66 
silicon diodes equivalent 0A91. 68 resistors, mostly 4 watt 5% covering a wide 
range of values. 4 x 1 mid 400v condensers. 6 x .01 mid 100v condensers. 
2 RF chokes. 8 x B9 valve holders. 1 x 4H choke. 1 X 115v transformer. 
1 boxed unit containing 4 delay lines. Tag panels, trimmer condensers, sup- 
pressors, all mounted up on a useful chassis sized approx. 9" x 5" x 7 ". Offered 
at only 75p -the 66 diodes would cost at least 10 times this amount, so this is 
obviously a snip not to be missed. VAT & Postage 70p. 

RADIO STETHOSCOPE 
Easiest way to fault find, traces -signal from aerial to 
speaker, when signal stops you've found the fault. 
Use it on Radio, TV, amplifier, anything. Complete 
kit comprises two special transistors 
and all parts including probe tube and 
crystal earpiece, £2.20 twin stetho -set 
Instead of earpiece 88p, VAT & Postage 
45p. 

DISTRIBUTION PANELS 
Just what you need for work bench or lab. 
4 x 13 amp sockets in metal box to take 
standard 13 amp fused plugs. and on /off 

- . switch with neon warning light. Supplied 
complete with 6 feet of flex cable. Wired 
up ready to work. £275, VAT & 
Postage 05p. 

ISA ELECTRICAL PROGRAMMER 
- Learn in your sleep: Have radio playing and kettle 

boiling as you awake -switch on lights to ward off 
intruders -have a warm house to come home to. 
All these and many other things you can do if you 
invest In an electrical programmer. Clock by famous 
maker with 15 amp. on /off switch. Switch -on time 
can be set anywhere to stay on up to 6 hours. Inde- 

pendent 60 minute memory jogger. A beautiful unit. Price £2.30, VAT & Postage 
60p, or with glass front, chrome bezel, 01.00 extra. 

SHORTWAVE CRYSTAL SET 
Although this uses no battery it gives really amazing 
results. You will receive an amazing assortment of 
stations over the'19, 25, 31, 39 metre bands -Kit contains 
chassis front panel and all the parte, 21;150-crystal ear- 
phone 55p, VAT & Postage 75p. 

INSTANT START FLUORESCENT 
LIGHTING BARGAINS 
Starterless' control gear, complete with tube ends and tube clips 
for window lighting, signs, fascias, etc. 4 ft. 40 w. LI -50; 5 ft. 65w. 
El 60; 5 ft. 80w. LI -TS: 6f t. 80w. LI 95; and for pairs as follows: - 
twin 2 ft. 20w. E25S; twin 3 ft. 30w. E2.75; twin 4 ft. 40w. £2.95; 
twin 5 ft. 65w. £325; twin 5 ft. 80w. £395; twin 8 ft. 125w. E460. 
These are about one half of maker's current prices and can't be 
repeated once stocks are cleared. Please add 30p per piece to 
cover postage or carriage and 8% VAT. 

tam .. 
3 amp 1.50 

9v .. .. .. 1 amp -95 
9v .. 3.5 amp 1.95 
12v .. .. .. 14 amp 1.50 
12v .. .. 1 amp 1.00 
6.5v -0.6 5v .. 1 amp .. 1.86 
18v .. .. 1 amp .. 1.25 

.. 4 amp .... 1.00 
24v .. .. 1 amp .. 1.60 
24v .. 3 amp .. 8.50 
12.0.12v- .. 50mA 1.80 
6 -0.6v .. .. SOmA .. 1.90 
8 -0 -8v .. 4 amp .. 1.26 
18.0-18v .. 2 amps .. 8.50 
25v 1} amp .. 1.95 
50v 2 amp & 6.3v 1 amp .. 4.50 
60v 5 amp & 5v 1 amp .. 7.50 
27v .. .. 8 amp .. 4.50 
30v 07 amp .. 22.00 
80v tapped 75v & 70v 4 amp 6.50 
230v -60mA & 6.3v 1.5 amps 176 
275- 0-275v at 90mA & 6.4v 3 amps .. 226 
EHT Transformer 5000v 

23mA .. (intermittent) 660 
Charger Transformers 
6v and 12v .. .. o amps .. 1.25 
6v and 12v .. .. 3 amps 295 
6v and 12v .. 5 amps 8.60 
Add 80p per piece to cover postage and VAT 25 %. 

ONLY LI FOR SEVEN 

ELECTRIC MOTORS 

7 powerful batt. motors 
as used in racing care & 

power models. Output & 

types vary for use in 
hundreds of different 
projects- Tools, toys, models, etc. All brand new 
reversible & for 14-12v. batte. Wiring diag. inc. 
VAT & Post 40p. FREE plan for min. power 
station. 
RELAY BARGAIN 
Type 600 relay, 2 changeover one open and one 
closed contact. Twin 500 ohm coils make this 
suitable or closing off DC 8v, DC 12v. DC 24v 
or AC mains using resistor and rectifier. 88p each. 
Resistor and rectifier 20p extra. 
Post and VAT 20p. 
BLACK LIGHT 
As used in discotheques and for stage effects, etc. 
Virtually no white light appears until the raya 
impinge on luminous paint or white shirts, etc. 
We offer 9" 6w tubes complete with starter, 
choke, lamp -holders and starter- holder. Price 
£2.75 + 30p post Tubes only £2. Post & VAT 50e. 
TAPE DECK 
In metal case with carrying 
handle, heavy fly wheel and 
capstan drive. Tape speed 
31. Maine operated on 
metal platform with tape 
head and guide. Not new 
but guaranteed good work - 
Ing order. Price £1.50 plus 
VAT and Postage 
LIGHT SWITCH 

Automatically switches onlights 
at dusk and off at dawn. Can 
also be used where light and 
dark is a convenient way to 
stop and start an operation. 
Requires only a pair of wires to 
the normal switch. In bakelite 
box, normal switch -plate size. 
1 amp model £295. 
VAT and Postage 50p. 

MAINS TRANSISTOR PACK 
Designed to operate transistor sets and amplifiers. 
Adjustable. output 6v., 9v., 12 volts for up to 
500mA (class B working). Takes the place of any 
of the following batteries: PPl, PP3, PP4, PPO, 
PP7, PP9 and others. Kit comprises: main 
transformer rectifier, smoothing and load resistor, 
condensers and instructions. Real snip at only 
£1.50. VAT & Postage 60p. 
SOUND TO LIGHT UNIT 
Add colour or white light 
to your amplifier. Will 
operate. 1, 2 or 8 lamps 
(maximum 450w). Unit in 
Box all ready to work. 
17.95 plus 95p VAT and 
poetage. 

MAINS MOTOR 
Precision made--as used in 
record decks and tape recor- 
ders -ideal also for extractor 
fans, blower, heaters, etc. New 
and perfect. Snip at 750 
Postage 20p for first one then 
lop for each one ordered. 
1" etackmotor £1.14. 
14" stackmotor £1F20.VAT 8 %. 

EXTRACTOR FAN 
Cleans the air at the rate 
of 10,000 cubic ft. per 
hour. Suitable for kitchens, 
bathrooms, factories, chan- 
ging rooms, etc., it's so 
quiet it can hardly be 
heard. Compact, 6 }" casing 
with 3f" fan blades. Kit 
comprises motor, fan blades 
sheet steel casing, pull 
switch, mains connector 
and fixing brackets. £8.75 
VAT & Postage £1.25. 

J. BULL (ELECTRICAL) LTD. 
(Dept. P.W.), 103 TAM WORTH ROAD, 

CROYDON CRO IXX 
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Enough books are 
written about crime, 

this one stops it. 

Outside it's a book. Inside it's an ingenious 
ultrasonic burglar alarm from Heathkit. The GD -39. 

A complete kit that can be assembled in only a few 
enjoyable hours, with the help of a very easy to follow 
instruction manual. 

The GD -39 works by transmitting a silent, ultrasonic 
signal throughout the room. And continuously monitoring 
it. Any movement made by an intruder in the room will 
then automatically produce a change in the signal. 
Which triggers off a lamp and, thirty seconds later, a 
remote buzzer, that just you hear, or a loud bell. 

Enough to scare the living daylights out of a burglar. 
For more details, and a bookful of other ideas, just 

post the coupon now for your free Heathkit catalogue. 
Or, if you're in London or Gloucester, call in and see us. 

The London Heathkit Centre is at 233 Tottenham Cou 
Road.The Gloucester showroom is next to our facto 
Bristol Road. 

Heath (Gloucester) Limited, 
Dept. Pw -85, Bristol Road, 
Gloucester GL2 6EE. 
Tel: (0452) 29451. 

The GD -39 
Ultrasonic Burglar Alarm 
To: Heath (Gloucester) Limited, Dept. PW -85, Gloucester 1 

GL2 6EE. Please send me a free Heathkit catalogue. 

Postcode 

ii Remember easy terms are available with 
I the 

' 

Heathkit Monthly Budget Plan. 

284 

HEATH 

Schlumberger 
J 

TRANSFORMERS 
MAINS ISOLATING 
PRI 120/240v SEC 120/240v 
CENTRE TAPPED AND 
SCREENED 
Ref. 
No. 

07 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

VA p&p 
(Watts) £ p 

20 2.80 38 
60 4.37 45 

100 4.89 45 
200 8.13 53 
250 9.83 73 
350 11.88 73 
500 13.65 91 
750 20.51 BRS 

1000 29.15 BRS 
1500 3323 BRS 
2000 37.07 BRS 

12 and or 24 Volt 
PRIMARY 240.250 VOLTS 

Ref. 
No. 
Ill 
213 

71 
18 
70 

108 
72 

116 
17 

115 
187 
226 

Amps 
12v 24v 
0.5 0.25 

1 0 0 5 
2 I 

4 2 
6 3 
8 4 

10 5 
12 6 
16 8 
20 10 
30 15 
60 30 

1.35 
1.74 

2 29 
286 
4.12 
4.56 
5.14 
5.52 
7.28 

10.39 
13.59 
16.83 

P & p 

23 
30 
38 
38 
45 
45 
53 
53 
60 
73 
83' 

BRS 

30 VOLT RANGE 50 VOLT RANGE 
SECONDARY TAPS SECONDARY TAPS 0- 12- 15- 20 -25 -30 
Ref. p & p 0- 19.25 -33 -40.50 
No. Amps E p Ref. p & p 
112 0.5 1 81 30 No. Amps E p 
79 I.0 2.40 38 02 0.5 2.58 30 

3 2.0 3.49 38 03 1.0 3.38 38 
20 3.0 4.53 45 04 2.0 4.68 45 
21 4'0 5 13 53 05 3.0 5.81 53 
51 5.0 6.41 53 06 4.0 7.60 67 

117 6.0 7.16 60 07 6.0 12.10 67 
88 8.0 9.87 67 18 8.0 12-98 85 
89 10.0 9.90 73 19 10.0 16-99 BRS 

60 VOLT RANGE 
SECONDARY TAPS 
0- 24- 30- 40 -48 -60 

Ref. p & p 
No. Amps E p 

24 0.5 2-33 38 
26 1.0 3.41 38 
27 2.0 5.08 45 
25 3.0 7.52 60 
23 4.0 8.75 67 
40 50 9.75 73 
20 6.0 11.30 85 
21 8.0 15.00 BRS 
22 10.0 17 52 MRS 

89 12 0 19.98 BRS 

HIGH VOLTAGE 
Mains Isolating 

PRI 200/220 OR 
400/440 

SEC 100(120 OR 
200/240 

p & p 
VA Ref. E p 

60 MT243 4.37 63 
350 MT247 10-41 95 

1000 MT250 27-06 BRS 

2000 MT252 4107 BRS 

BRIDGE RECTIFIERS 
50v 2A 

100v 2A 
200v IA 
400v 4A 
600v 2A 
PM7A6 
P & P 15p 

METERS 
AVO 8 Mk 5 

AVO 72 
U4313* 
U43I5* 
* (USSR) Inc. Steel Case 
P & P 95p. 

AUTO TRANSFORMERS 
Ref VA Auto Taps - E p & p 
No (Watts) p 
113 20 0- 115 -210 -240 1.67 30 
64 75 0- 115 -210 -240 2.90 38 
4 150 0- 115 -210- 220 -240 4.12 45 

66 300 5-82 53 
67 500 8.82 67 
84 1000 13-68 91 
93 1500 18.11 BRS 
95 2000 24.20 BRS 
73 3000 3509 BRS 

CASED AUTO TRANSFORMERS 
240V mains lead input and USA 2 pin 
outlets 20VA £3.23 p & p 38p. 
500 VA 110.45 p & p 80p 
1000 VA £1751 BRS 

MINIATURE TRANSFORMERS 
WITH SCREENS. 
Ref MA . Volts E 

P&P 

238 200 3 -0 -3 I.54 10 
212 (A, IA 0 -6, 0 -6 1.84 30 

13 100 9 -0 -9 1.41 13 

235 330, 330 0 -9, 0 -9 1.56 19 
207 500, 500 0 -8 -9, 0 -8 -9 1.92 30 
208 IA, IA 0 -8 -9, 0 -8 -9 3 30 38 
236 200, 200 0 -15, 0 -15 1.43 19 
214 300,300 0 -20, 0 -20 1.93 30 
221 700(DC) 20- 12.0 -12 -20 2.17 38 
206 IA, IA 0- 15 -20, 0 -15 -20 3.46 38 
203 500, 500 0- 15 -27, 0 -15 -27 3.00 38 
204 IA, IA 0- 15 -27, 0 -15 -27 3.85 38 

30p 
35p 
40p 
60p 
45p 

£2.35 

POWER UNITS 
A125 6 -9v at 200mA in moulded 
case forming a 2 pin 5A plug 
£2.45 P & P 25p. 
CCI2 -05 Output Switched 
3- 4- 5- 6- 7"5 -9 -12V at 500mA 
£4.08 P & P 30p. 

CARBON FILM RESISTORS 
kW 10 ohm -I Mohr 
90p per 100, inc. P & P. 

£50.80 
£1975 CAPACITORS 
III-80 MINIATURE CERAMICS 
£13.85 22pí- 0.047mfd 30p per doz. 

PAPER (Metal cased) 
0.01 -0.025- 0.05 -0- I mfd 
85p per doz. P & P 15p 

MAINS KEYNECTORS 
43"25. P & P 25p. 

MAINS TIMER 
Delay 1 -30 minutes 
(Adjustable) 
E5 95, P & P 25p. 

PLEASE ADD 25+ VAT 
INCLUDING P & P. 

ELECTROSIL AND 
SEMICONDUCTOR STOCKIST 
SEND STAMP FOR CAT. 

Barrie Electronics Ltd. 
3,THE MINORIES,LONDON EC 3N 1BJ 

TELEPHONE: 01 -488 33108 
NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST. 
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SAXON Money saving high 

performance audio equipment 
DIRECT FROM OUR OWN FACTORIES 

GUARANTEED TESTED HIGH PERFORMANCE 

MODULES -now better value than ever 

SA35 £6.60 C trr $e 
35W RMS 25 -50V 
7 transistors, 7 diodes 

SA50 £8.50 C area$e 
50W RMS 25-65V 
7 transistors, 7 diodes 

SAI00 L12.50 Carriage 
fr a 

100W RMS45 -70V 
10 transistors, 7 diodes 

* 25Hz -25kHz * 0.2% distortion * Noise -80d8 * 500mV into 20K * 4-16 ohms * Simple wiring * Short and open 
circuit proof * Continuously 
rated * Top -grade 
components 

120 watt module complete with built- 
in supply -extra heavy duty £24.75 60p THE SA100 MODULE 

POWER SUPPLIES 
UNSTABILISED -READY WIRED & FUSED 

PU45 
PU70 
STABILISED 

PS45 

MT45 
PS70 

MT70 

Suits 2 SA35 or 
I SA50 (4 ohm) 

Suits 2 SA50 (8 ohm) 
or 2 SAI00 

Suits 2 SA35 or 
2 SA50 (4 ohm) 
Transformer for 

Suits 2 SAI00 

Transformer or 
above 

£6.50 

£9.50 

£5.50 

£3.90 

f6.50 
£550 

Carriage 
50p 

Carriage 
60p 

Carriage 
free 

Carriage 
50p 

Carriage 
free 

Carriage 
60p 

N.B. PS70 is not suitable for the SA50 

Mk II STEREO DISCO MIXER £29.50 
Carr. 60p 

This well tried unit mixes two decks, handles any 
ceramic cartridge, and features rnic over -ride plus 
separate full range bass and treble controls on both 
mit and deck inputs. Ample headphone power is 
available for P.F.L. May be used for mono and is 
mains operated. Fitted with sturdy screening case. 
Controls: Mic vol, base, treble. Left /Right fade, deck 
volume, bass, treble, híphone select. vol, Maws. Size 
17 1in x Sin x 4in deep. 

DISCO MODULE f12.50 Carr. 

Thousands sold of this extremely popular mono version. A mic input may 
be fitted using the VA30 (see below). Low consumption from a 9V battery. 
Features the same, high standards of reproduction as the Stereo version. 
Controls: Hlphone select. vol, Left deck vol, Right deck vol, bass, treble, 
master vol. Size 12 4in x Sin x tin deep. 

3- CHANNEL SOUND -LITE £2475 5óP 
Only SAXON can supply such incredible value for money. This unit features 3k \N 
power handling, full -wave control, bass, middle. treble AND master controls. Twin 
loudspeaker jacks for "through" connections. It may be used free standing or will 
panel mount next to either of the above. Also features unique CUT -BACK circuitry 
for extra wide range response. Size 12in x Sin x 2-}in deep. Professional standards 
at a price you can afford! 

SINGLE CHANNEL 
VERSION f7.90 

Carr. free 

MULTI -PURPOSE MIXERS 
M4HL M6HL 

L25.00 60p £35.00 Car ° 
Featuring multiples of our VA30 module, the M4HL 
and M6HL fulfil the requirements of all clubs, groups, 
etc. where a high quality mixer is required. Each 
channel has one high and one low impedance input, 
plus volume, treble and bass controls. Input 
impedances may, if required, be easily changed. 
The M4HL has four channels, and one output, and 
the M6HL six channels (12 inputs) and a master 
control and two outputs. Either unit may be used 
free- standing or panel mounted. These mixers will 
feed all types of amplifier. Recommended for their 
versatility and high performance, and excellent 
value for money. 

50p 

411 

'SAXON .- 

40 40 El) ' 40 410 

NOTE: ONLY 8% VAT TO BE 
ADDED TO ORDER VALUE 

VA30 CHANNEL £3'90 free 
This is the basic channel module in the above mixers 
and may also be used for extra imputs on either the 
mono or stereo mixers. Fitted with volume, bass 
and treble controls, requires just a jack and supply 
(9 -100V) 

SAXON 
CSE 
100 

COMPLETE 
AMPLIFIER 

£39.90 
Carr. 600 

100W of speech and 
music -Two 
separately controlled 
inputs. Wide range 
bass and treble. 
controls. Sturdy and 
attractive vynide 
case. Twin outputs. 
Ideal for groups, 
discos, etc. Fully 
tested and 
guaranteed. 
50W version identical 
in appearance 

41) 

saxon sound lite 

416 
. -40-4ii 

aóóöücioö000 

CSE50 
£3300 Carr.6op 

NEW! 
SAXON MULTIMIX 100 £57 -00 iiróo 
100W rms four inputs slider controls plus master 
slider. Wide range bass and treble controls. Fantastic 
value, ideal for complete disco's, groups, clubs etc. 

SAXON MULTIMIX 50- Exactly as above but 50W' 
rms. £45.00 

CALLERS AND MAIL ORDER 

SAXON ENTERTAINMENTS LIMITED 
327 -331 WHITEHORSE ROAD CROYDON CRO 2HS 

(Please quote magazine when ordering) 
SHOP HOURS: 9 a.m.-5 p.m. -LUNCH 12.30 -1.30 p.m. MAIL ORDER DESK: IO a.m. -3 p.m. 
24 -HOUR ANSWER SERVICE. TEL. 01 -684 6385. TECHNICAL ENQUIRIES: 01 -684 0098. 

SEND IOp FOR OUR. 26 PAGE 
MAN UAL -full circuits & details. 

TERMS. OF BUSINESS: C.W.O. 
C.O.D. or ACCESS (lust send in 
card number). Send 50p for C.O.D. 

Please send B.A.E. with all enquiries. 

'VAT @ 8% must be added to all 
orders including carr. charges. 
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Technological Poverty 
THE radio and electronic technician is expected to 

spend some years of his life in training and study to 
become qualified. He usually joins a professional 

society, such as The Society of Electronic and Radio 
Technicians, and continually updates his knowledge of 
radio and electronic science. He does this for love. 

Compared to members of powerful trade unions, workers 
in all branches of technology have lost not only their salary 
differential above these workers but are in the majority of 
cases substantially below what these workers earn. A look 
at recent advertisements for technicians in this magazine 
tells the story: Wireless technician £40 to £46 pw, Lab- 
oratory technician grade 5 £42 to £49, Prototype wiremen 
£45 including overtime. Recent news items draw the 
comparison; to Chryslers workers £5477 is a pittance, 
they want £70 per week, seamen reject 30% giving them £70 
for their rather long week, dockers basic rises to £55 and 
average earnings will be £60 to £70 per week, and now the 
miners are talking about £100 per week in 1976. 

Is it really so difficult to bolt bits of car together? To 
labour on a ship? To hump containers or coal? The results 
are beginning to show; hands up any prototype wiremen 
who are not self -employed. This is the only way these 
skilled electronic workers are able to make a decent living, 
supervised by technicians who are paid less. There is a 
chronic shortage of technicians which is not corrected by 
the law of supply and demand, because the professionally 
qualified engineers, physicists and chemists are in a 
similar position. Car builders, dockers and miners have 
caught them up and, in many cases, overtaken them. Low 
professional salaries hold the technicians back. 

How has this situation come about? Firstly, integrated 
circuits have streamlined the design and subsequent 
maintenance of electronic equipment; secondly, lack of 
industrial investment has slowed the growth of automation 
and instrumentation; thirdly, the powerful unions insist on 
high manning levels and prevent investment in technology. 
All of this reduces the need for technological staff, and has 
given rise to a surplus at the professional level. By standing 
still British industry is rapidly becoming underdeveloped; 
nations with underdeveloped industry have little need for 
advanced technology. It comes as no surprise to tech- 
nicians that universities, technical colleges and teachers 
training colleges are beginning to find a shortage of 
technical students. 

What can the individual do about it? Some technicians 
have, like the prototype wiremen, become self -employed to 
gain extra money, tax relief on their cars and relief on travel 
to work. Some have come under the umbrella of powerful 
unions in printing works and similar establishments. Some 
have found employment in the EEC, USA, Canada, South 
Africa, Gulf States, Australia and New Zealand who all 
provide a much higher standard of living for technicians of 
all grades. Many 'moonlight' but the vast majority just put 
up with it and hope for better things in the future. 

Those of us who are already qualified have a message 
for all the students about to study technology; in Britain 
today your certificate, diploma or degree in technology is a 
passport to poverty. 

LIONEL E. HOWES- Editor 

286 

Radar Lights 
AT the Mullard Research 

Laboratories, radars have 
been designed which can 

detect whether moving objects are 
advancing or receding. One of 
these has been applied to the 
control of portable traffic lights 
in a way which, at reasonable 
cost, gives the performance re- 
quired by the Department of the 
Environment. 

The radars are fitted to a pair 
of traffic lights and are inter- 
faced with a control unit; they 
respond to traffic movement but 
not to irrelevant objects such as 
moving branches of trees. 

The advantages of this system 
over conventional timed lights is 
that traffic is not held at 'stop' 
when no traffic is approaching 
from the other direction. At times 
when traffic is approaching from 
each direction the control unit 
shares the cycle time; the 
system ensures a steady flow of 
traffic at all times. 

The system is now at the pre - 
production stage and production 
is planned to start very soon. 

Cramer Electronics 

M OTOROLA has appointed 
Cramer Electronics to be 
a UK franchised dis- 

tributor for its range of products. 
Cramer has established its UK 

headquarters at Ealing (16 Ux- 
bridge Road, Ealing, London W.S. 
Telephone No. 01 -579 3001) with 
office and warehouse facilities. A 
complete range of Motorola pro- 
ducts is available from stock and 
products manufactured by any of 
the more than 100 other top com- 
panies for which Cramer Elec- 
tronics in the USA is franchised 
can be obtained. All products 
stocked in the USA are, available 
in the UK within 48 hours, so 
Cramer inform us. 

"Radio Exchange" 
Due to a printing error, the above 
advertiser's full -page advertise- 
ment space which appeared in 
the July issue, is incorrect. Prices 
quoted were at the old VAT rate. 
We apologise to all our readers 
for any inconvenience caused. 
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PUBLISHER'S ANNOUNCEMENT 
THE content of PRACTICAL WIRELESS is fully protected by 
international copyright and reproduction of ; it in any form is 
prohibited without our consent. With effect from this announce 
muent any application for permission to reproduce, ; or use - our 
material in any way or part of, must be made to the Editor. 
Under no circumstances will permission be given to reproduce 
material in a similar or competitive publication, without payment. 
No application need be made in the case of a private 'constructor, 
constructing one item for his /her own enjoyment and interest. 

INTERFACE '75 -TEXAS SEMINAR 
THURSDAY, 5th June, saw the 1975 Texas Instruments Ltd. 

Seminar at South Bank in London. The day started at 10.00 a.m. 
with a talk on Technology Trends in Integrated Circuits. This 

was followed by an updating on advanced digital circuits entitled New 
I.C. Products and their Applications. 

The next very informative lecture was entitled Semiconductor 
Memories -it was a comparison of memory products in different sys- 
tems; their reliability and system interface requirements; the reliability 
of programmable read -only memory (PROM); fusible links using the 
PROM in random logic applications, etc. New concepts in power devices 
were then discussed; high -speed Darlington transistors and their opera- 
tion and the benefits of fast, slow- recovery high voltage rectifiers. 

The following talk entitled Power Control discussed new Darlington 
transistors in deflection circuits for VDUs, economical switching regu- 
lated power supplies with multiple outputs and power control with 
triacs and thyristors in "touch- switching circuits ". 

The afternoon lectures started with a discussion on Scientific Cal- 
culator Developments -a review of advances in calculator techniques 
and the development from an initial 4- function chip to that of the 
latest, complex scientific and statistical machines. 

J -FETs and MOSFETs was the title of the next lecture and subjects 
covered were: low -noise J -FETs in audio and other applications, dual 
gate MOSFETs in tuner front ends and in a digital frequency display 
and FETs for switching circuits. 

What makes a VLED bright? That was the question posed for a 
discussion entitled Operating Techniques with Visible Light Emitting 
Diodes. The physiological aspects of VLED brightness were covered 
together with various techniques used to optimise their efficiency and 
circuit considerations necessary to maximise visual response. 

The last in the series of lectures was Microprocessor Units -an intro- 
duction to various MPU architectures. Trade -offs in technology versus 
complexity and performance were covered together with Schottky micro- 
processors and an 12L expandable 4- bit -slice MPU, MOS single and multi- 
chip microprocessors. Delegates were also shown how to build a 16 -bit 
mini -computer from standard products. 

All in all, this was yet another very successful and extremely well - 
atterided Texas Instruments seminar. Exceedingly good value at the 
£16 plus VAT charge, for a good lunch was included together with 
wads of useful reference data and a copy of Semiconductor Circuit 
Design (which, by itself, costs £5). If you would like to know more 
about Texas Instruments components or be interested in attending next 
year's Seminar, please contact Richard Mann at Texas Instruments 
Limited, Manton Lane, Bedford, MK41 7PA. 
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Bulk Buying 
BOUT five years ago a 

buying group was formed 
among the small electronic 

component retailers. The main 
object was, and still is, to buy 
goods at cheaper rates by bulk 
buying. 

The membership at present is 
25 but for obvious reasons it 
would be better to enlarge it. 
There are not sufficient funds to 
advertise the group as total 
revenue is derived from a modest 
£6 a year subscription. 

It's possible that there are 
other component retailers who 
may like to join this group and 
help us all by keeping the prices 
of components down. 

Would those who may be in- 
terested please write to Alan 
Sproxton, c/o Home Radio (Com- 
ponents) Ltd., 240 London Road, 
Mitcham, Surrey, CR4 3HD. Tele- 
phone 01 -648 8422. 

Books received 
Elements of Transistor Pulse Cir- 
cuits 
By T. D. Towers 
Expanded and updated coverage 
on digital microcircuits readily 
commercially available. 
Price: £3 50 
Butterworth & Company, 88 
King sway, London, WC2B 6AB. 

Radio Servicing Pocket Book 
By Vivian Capel 
A practical book for the radio 
service man.. A lot of space is 
devoted to workshop planning and 
practice, test equipment, repair 
techniques and hints as well as 
fault diagnosis and quick 
economical repair etc. 
Price.: Li -95 
Newnes -Butterworth, the Butter- 
worth Group, 88 Kingsway, 
London, WC2B 6AB 

Television 
By K. Wicks 
Shows basic principles of convert- 
ing light into electricity, scanning 
and sound systems, the organisa- 
tion of a TV studio. Shows 
developments and processes of TV 
which result in pictures. 
McDonald Educational, St. Giles 
House, 49 -50 Poland Street, 
London, W1A 2LG. 
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F. G. RAYER 

VERSION 
PART 1 

CON receiver 
TO reduce second channel interference, it is 

necessary either to increase selectivity before 
the mixer or frequency- changer, or to use a 

higher intermediate frequency. If an RF stage is 
used to increase selectivity, the need for a number 
of coils, with switching and ganged tuning, is intro- 
duced. On the other hand, the high IF alone does not 
result in better selectivity. 

The receiver described here seeks to avoid these 
difficulties by double conversion. It has a first IF of 
5.5MHz to reduce second channel interference, 
followed by conversion to 465kHz, for improved 
selectivity. The choice of a first IF around 5.5MHz, 
combined with the fact that the oscillator may be 
above or below the received signal frequency, allows 
four amateur bands to be tuned, without any need 
for oscillator coil switching. This considerably simpli- 
fies construction. 

AERIAL TUNING 
The variable tuned circuits of the receiver are 

shown in Fig. 1. S1 to S4 are sections of the 4 -way 
bandswitch. Only two aerial coils are required. Ll 
tunes 160m and 80m, while L2 covers 40m and 20m. 
Variable capacitor VC1 is the aerial tuning control 
which is peaked for best reception. There is no 
ganged tuning in the receiver. 

Al 

--Optional 5.5MHz. trap 

A2 

TCI 
60pF 

A3 

288 

Cl 
56pF 

Aerial socket Al is for normal aerials, SI switch- 
ing to the required primary of Ll or L2. Socket A2 
is for a short aerial, which is useful, as even a short 
indoor wire or rod will provide a considerable 
number of signals. The 5.5MHz trap is optional and 
can be added later. It is only needed in those 
circumstances where breakthrough around 5.5MHz 
is troublesome. 

A small 365pF capacitor is used for VC1 but only 
about 250pF is required here. However, this 
capacitor, and similar midget ganged capacitors for 
transistor portables, can be easily obtained. 

Brown 
Ir 

6,(;160 

40o ( 080 

L3 

C2 C3 
18pF r 47pF 

40d 80 

20 160 C5 
56pF 

VC2 
25pF 

TC3 
40pF 

"la C4 
140pF 

J TC4 
40pF 

W019 

Ilagwam of aerial end 
tor tuned circuits. 
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* components list 

Resistors 
R1 l00kst . Riß 
R2 2 2kß R19 
R3 1Wkf2 R20 

: R4 2 7kß 4't21 

R5 livlß R22 
R6 5 6kß . . R23 
R7 18kf2 R24 

R25 
R9 2 7k52 R26 

'-R10 12okß R27 
R11 47kß á R28 
R12 33kß R29 
R13 330k.0 R30 
R14 2710 
R15 3900 . s;:'.. -R32 

R33 
R17 27k0 . 

All resistors are 4, or ON 10/ 
VR1 5kS2 lirrear. potentiometer 
VR2 1Okß log, potentiometer' 

Capacitors 
Cl 56pF* 
C2 1$pF* 
C3 47pF* 
C4 14OpF" 
C5 SspF* 
Cß 150pF 
C7 O 01pF 
C8 1ßpF 
CO 5t1t10pF 
C10 140pF 
C1i 01pF 
C12 100pF 2gQ 
C13 100pF 
C14 O 04uF 
Ci5 O 02µF 
C16 330pF 2% 

2-2Mß 
8.2k52 
2.7kâ1 
1-2kß 
39kß 
1000 
560 
6800 
390Q 
5.6ít 
58S2 
2'2kß 
22kS2 

47kß 
1kS3 

2.710 

C17 6FF (6V) 
C18 0.1¡4F 
C19 001pF 
C20 220µF (10V) 
C21 0.11aF 
C22 002µF 
C23 O25ppF 
C24 10012F(10V) .;. 

C25 1OµF (6V) 
C26 320µ F(6V) 
C27 22pF(6V) " 

C28 3200 (6V) W - 

C29 320)tF (10V); 
C30 001FF 
C31 001FF 
C32 O01FF 

TC1 60pF compression trimmer 
TC2 40pF ceramic or beehive trimmer 
TC3 40pF ceramic or beehive trimmer 
TC4 40pF ceramic or beehive trimmer 
VCS 355pF variable (Jackson 01) 
VC2 25pF variable (Jackson C804) 
VC3 15pF variable (Jackson C804) 
* C1 -05 are 2% sliver mica. 

Semiconductors 
Tri 40673 
Tr2 MPF102 
Tr3 BF194 
Tr4 BF195 
Tr5 BFt95 
D1 , OA91 

scellaneous 
Aerial coils L1 and L2 Dence) valve type 'Buie' 
Range3 and 4 respectively. Oscillator coil L3, Denco 
valve type 'Red' Range 4. L4, Denco 'Red' range 4T. 
BFO coil L5, Denco IFT14. IFTI, Denco IFT15. 
IFT2, Deno() IFT181465. IFT3, Denco tFT18 ¡465, 
IFT4, Denco IFT14. Optional 5.5MHz trap, Denco 
valve type 'White' Range 3 with 47pF silver mica 
capacitor. SIIS2jS3 /S4, 4 -pole 4 -way rotary switch, 
single or double wafer. S5 /S6, 2 -pole 3 -way switch. 
3.5mm jack socket. ist mixer and osc. board, plain 
perforated board 0.15111. matrix 51 x 57mm (2 x 
2nd mixer and IF board, plain perforated board 
O'15in. matrix 135 x 45mm (5 x 11in.). Audio ampli- 
fier board, plain perforated board 0.151n. matrix 
83 x 52mm (31 x 2in.). BF0 board plain perforated 
board 0.15in. matrix 76 x 32mm (3 x 1 }in.) Type W 
case 305 x 178 x 178mm (12 x 7 x lin.) available from 
H. L Smith & Co. Ltd. Chassis, four sided 254 x 
153 x 51mm (10 x 6 x 21n.). Pair of panel brackets 
102 x 102mm (4 x 41n.) Dial and drive, Type DIX 
Home Radio. 

Tr8 BC107 
Tr7 AC128' 
7r8 AC141 
Tr9 AC142 
Tr10 BC107 

OSCILLATOR TUNING 
VC2 tunes the oscillator coil L3 and is operated 

by a two -speed ball drive. For 160m C4 is across 
VC2 while on 80m C5 and TC4 are in use, with C3 
in series with VC2. For the 40m band TC3 is across 
Ll with C2 in series with VC2. For 20m Cl and TC2 
are in parallel with VC2 and L3. 

The oscillator is HF of the signal frequency for 
160, 80 and 40m, and LF of the signal frequency 
for 20m. With a 5.5MHz IF, the oscillator frequency 
coverage is a follows: 

Aerial Circuit Oscillator 
1.65- 2.05MHz (160m) 7.15- 7.55MHz 
3 45- 3.90MHz (80m) 8.95- 9 40MHz 
6.70- 7.60MHz (40m) 12.20- 13.10MHz 

13.90- 14.60MHz (20m) 8.40- 9.10MHz 

It is not necessary, of course, that the first IF 
is exactly 5.5MHz. When adjustment of the oscil- 
lator coil and trimmers is to be made, 160m is dealt 
With first, as C4 is fixed. With the bandswitch at 
160m, L3 is adjusted until the swing of VC2 gives 
Top Band reception 1.8- 2.0MHz. The switch is then 
set to 80m and TC4 adjusted to bring this band into 
the tuning range. In a similar way, TC3 is adjusted 
to bring in 40m, and TC2 for 20m. 
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1st MIXER /OSCILLATOR 
The circuit of the 1st mixer and oscillator is shown 

in Fig. 2. When assembled, this board has flying 
leads and a chassis return, for connecting to the 
bandswitch, etc. 

As Trl is a gate -protected device, assembly is 
straightforward . The oscillator coil L3 is on the 
board, and the same coil is used for the four bands, 

IFT1 
pin 3 

C6 
150pF 

Yellow 
S2 pole 

g2 

Tri 
40673 

CB 
10pF 

IR3 100k II 
Tr2 

C10 

g1 

R1 
100k 

R2 
C7 22k 
0.01yIF R4 

2.7k 

d 100pF 

g Il 
S3 pole 
brown C i 

L3C 1M 
C9 
5000pF 0 

9V+ 

R6 
5.6k 

I I I 
±C11 

1yF F 

Fig. 2: First mixer and oscillator stages. 

I W0201 

289 

www.americanradiohistory.com

www.americanradiohistory.com


Ì.18k 
R7 

100pF 8 

3 

T2 

Drain 
Tr1 9 

C14 
O.04yF T 

Tr3 
BF194 

R8 
15k, 

27k 

7 

IFT2 

C16 
330pF 

C20 
22OyF 9 20. 

R16 
1.5k 

C19 
O01yF IFT4 

R11 
47k 

C15 C17' +' 

0A91 

VR2 

Fig. 3: Circuit diagram of the 5.5MHz IFT input circuit, 2nd mixerioscillator, and 465kHz amplifier. 

as described. The drain circuit of Trl passes to the 
primary of the 5.5MHz IF transformer mounted 
on the next board. 

2nd MIXER AND IF 
Fig. 3 shows this part of the receiver. IFT1 is a 

10.7MHz IF transformer, loaded by C12 and C13 
so that it can be tuned to 5.5MHz. As the extra 
capacitance needed here depends on the internal 
capacitors, different values might be necessary with 
other 10.7MHz IFT's. There are thus two circuits 
operating at 5.5MHz and the small screened trans- 
former was found to be ideal here. 

Tr3 is a self- oscillating mixer, with oscillator coil 
L4 and C16 in parallel. When I,4 is correctly tuned, a 
465kHz signal is fed for IFT2. Diode D1 provides 

R20 
2.7k 

R19 
8.2k 

R17 

1 W021 1 

automatic gain control bias in the usual way, through 
R14. The gain of Tr4 is also controlled manually by 
VR1. This is essential, as strong signals will over- 
load later stages, while the signal level will be too 
great for satisfactory SSB or CW operation. 

The board for this section of the circuit also has 
flying leads and a pin for the positive connection. 
All components in Fig. 3, except VR1 and the volume 
control VR2, are present on this board. 

AUDIO AMPLIFIER 
The amplifier is shown in Fig. 4, and is a trans - 

formerless circuit giving excellent gain and output. 
An IC or equivalent audio amplifier could no doubt 
be used, but the transistors are inexpensive and 

C24 
100y - C26 

R21 
12k - I+ 

' C23 
0,25yF 

C25 

320.uF 

Tr 8 
AC141 320y 

R27 
5.6 

10JF Tr7 
AC128 

R28 
5.6 

Tr6 
BC107 

R17' 
2.7k 

VR2 pole 

R22 
3.9k 

C28 
320JF 

Tr9 R29 
AC142 2.2k 

R25 
680 

290 

390 

C27 
.r22yF 

S5 

15 
LS12 

9V+ 

1 W0221 

Fig. 4: Circuit of the /bur 
transistor audio ampii . The 
loudspeaker impedance should 

be around i5íí 
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SPECIFICALLY DESIGNED FOR THE AMATEUR 
RADIO, ELECTRONICS AND Hl -F1 ENTHUSIAST. 

MUCH, MUCH BIGGER RANGE OF 

QUALITY ELECTRONIC COMPONENTS 
AND AUDIO ACCESSORIES FROM 

TRUSTED BIG NAME MANUFACTURERS 

THOUSANDS UPON THOUSANDS OF 

COMPONENTS - ILLUSTRATED, 
INDIVIDUALLY CODED AND PRICED. 

MANY NEW COMPONENTS ADDED FROM 

CUSTOMER REQUESTS 

16 EXTRA PAGE DATA SECTION 

UNIQUE FREE UP -DATE PRODUCT 

INFORMATION SERVICE DURING LIFE 

SPAN OF CATALOGUE 

ALL COMPONENT REQUIREMENTS SENT 

BY RETURN POST 

POST AND PACKING FREE (only applies 

for Great Britain, N. Ireland plus B.F.P.O. 

Nos. - overseas orders F.O.B.) 

NO- QUIBBLE REPLACEMENT PART SERVICE 

ukQ ¡Mi acid motte -so do deQaj 

send tact 

!J0U/t ulew 

eataPogue 
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T-Thedaon+nY to amareurelecmaricc 

DORAM ELECTRONICS LIMITED 
P. O. Box TR8 
Leeds LS12 2UF 

I enclose 60p. Please send me by return my 
new Doram Catalogue. (Overseas orders 

except for N. Ireland, please add 30p for 
post and packing surface only). 

PLEASE PRINT BLOCK CAPITALS 
PW8 

NAME 

ADDRESS 

Post Code 
291 
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SPEAKERS 

WILMSLOW 
AUDIO 

THE Firm for speakers ! 
Baker Group 25 3, 8 or 15 ohm 48 64 
Baker Group 35 3, 8 or 15 ohm /10.25 
Baker Group 50/12 8 or 15 ohm £14.00 
Baker Deluxe 12" d /cone £1375 
Baker Major , £11.87 
Baker Regent 110.00 
Baker Superb £1812 
Baker Auditorium 12 1/625 
Celestlon MH1000 horn, 8. or 15 ohm E1095 
Celestlon PS8 for Unites £3 75 
Celestlon 612M 8 or 15 ohm E1200 
Celestion G12H 8 or 15 ohm £1500 
Celestlon G15C 8 or 15 ohm E2400 
Celestlon 618C 8 or 15 ohm £33.00 
EMI 13 x 8" 150 d/c 8 ohm £2.94 
EMI 13x8" type 3508 or 15 ohm £9-56 
EMI 13 x 8" 20 watt base £789 
EMI 81-" 93850 4 or 8 ohm E437 
EMI 8 x 5 d /cone, roll Burr 10 watt £3.44 
EMI 244" tweeter 97492AT 77 
Eagle DT33 30 watt tweeter £6.31 
Eagle HT15 horn tweeter £440 
Eagle CT5 cone tweeter £2.06 
Eagle CT70 tweeter 8 or 16 ohm 1300 
Eagle MHT10 horn tweeter L4.44 
Eagle crossover CN23, CN28, CN216 E175 
Eagle FR4 £6.12 
Eagle FR85 19.12 
Eagle FR8 £12.31 
Elac 9 x 5, 59RM109 15 ohm, 

59RM114 8 ohm £3-44 
Elac 61" 6RM171 d/c roll surr. E4-06 
Elac 6',-" 6RM220 d /cone £3.12 
Elac 4" tweeter TW4 £1.75 
Elac 10" d /cone 10RM239 8 ohm £3.12 
Elac 8" 8CS175 3 ohm /2.87 
Fane Pop 15 watt 12" 15.25 
Fane Pop 25/2 25 watt 12" 17.50 
Fane Pop 50 watt 12" 412.00 
Fane Pop 55 80 watt 12" E12.95 
Fane Pop 60 watt 15" E13-75 
Fane Pop 100 watt 18" 125.05 
Fane Crescendo 12A 100 watt 12" E3450 
Fane Crescendo 12B bass 136.50 
Fane Crescendo 100 watt 15" £47.58 
Fane Crescendo 150 watt 18" /62.95 
Fane 801T 8" d/c roll surr. /8.12 
Fane 807T 8" d/c roll surr. 114.62 
Fane 808T 8" d/c 113.44 
Fane 701 twin ribbon horn 140.00 
Fane 910 horn 11495 
Fane 920 horn £3395 
Goodmans 8P 8" or 15 ohm E550 
Goodmans 10P 8 or 15 ohm £5.80 
Goodmans 12P 8 or 15 ohm £13.99 
Goodmans 12P -D 8 or 15 ohm E76 95 

Goodmans 12P -G 8 or 15 ohm £15-95 
Goodmans Audiomax 12AX 100 watt £36SQ 
Goodmans Audiomax 15AX L40.25 
Goodmans 15P 8 or 15 ohm 421-00 
Goodmans 18P 8 or 15 ohm E36-00 
Goodmans Hidax 750 416.00 
Goodmans Axent 100 tweeter £844 
Goodmans Audiom 100 12" 413.90 
Goodmans Axiom 401 12" £2000 
Goodmans Twinaxiom 8 £1014 
Goodmans Twinaxiom IO /10-75 
Kef T27 46.06 
Kef T15 E694- 
Kef B110 E8.37 
Kef B200 £9.50 
Kef B139 41650 
Kef DN8 E2.31 
Kef DN12 ES 75 
Kef DN13 £3.87 
STC4001 G super tweeter £6.56 
Richard Atlan CG8T 8 "d /c r /sur. 1737 
2h" 84 ohm, 70mm 80 ohm, 70mm 8 ohm 77 
2k" 75 ohm 55 
73x4" 3 orb ohm £1-65 
8 "x5" 3 orb ohm E175 
10 "x6" 3, 8 or 15 ohm E2-69 

SPEAKER KITS 
Baker Major Module 
Goodmans Mezzo Twinkit 
Goodmans DIN 20 
Helme XLK 25 
Helme XLK 30 
Helme XLK 50 
Keffit 1 

Kent 
Richard Atlan Twinkit 
Richard Allan Triple 8 
Richard Allan Triple 12 
Richard Allen Super Triple 
Wharf edale Linton 2 kit 
Wharfedale Glendale 3 kit 
Wharfedale Dovedale 3 kit 

each £13-44 
pair £47.19 

each 11344 
pair £25.44 
pair £17.19 
pair £4625 
pair £46.44 

each £42.50 
each £10.37 
each £15.94 
each E23.15 
each £21--S0 
pair 123.12 
parr £40.60 
pair £63 12 

PA /DISCO AMPLIFIERS 
(carr. and ins. £1) 
Baker Major 100 watt E57 25 
Linear 30/40 £30.00 
Linear 40/60 135 00 
Linear 80/100 £98.95 
Linear 100 watt slave E4400 

Eagle PA range in stock -ask for catalogue, 

Free with speaker orders over £7- 
"Hi-Fi Loudspeaker Enclosures" book. All units guaranteed new and 
perfect. Prompt despatch. Carriage and packing : speakers 38p each, 
12" and up 50p each. Speaker kits 75p each (£1.50 pair) tweeters and 
crossovers 25p. 

Including V.A.T. 25% on 14i Fi, 8% on PRO and PA 

WILMSLOW AUDIO (Dept. PW) 
Loudspeakers: Swan Works, Bank Square,Wilmslow, Cheshire. SK9 1HF 
Discount Radio, PA, Hi -Fi: 10 Swan Street, Wilmslow 
Send stamp for free booklet "Choosing a Speaker" 

The cassettes búÿ, 
Agfa Low Noise Cassettes I s 10 

AT LESS THAN C90 40p £2.00 £3B8 Mn 
HALF PRICE! CI220 75p £s 70 38 

AGFA HIGHDYNAMIC ceo +s 54p £2.70 1835 
SUPER C90 +6 

C120 
70p 
99p 

£350 
£4.95 

£6.75 
£9.85 

AGFA STEREO -CHROM C60 9I £450 
10 

01.75 
CHROMIUM DIOXIDE c90 £1.10 1s40 £1090 

SAME DAY DESPATCH. P & P. 15p per order 

WILMSLOW AUDIO 

Cut -price prerecorded 

(DEPT. PW) 
10 SWAN STREET, WILMSLOW, 

CHESHIRE, SK9 1HF 
cassettes -send stamp for list 

292 

NEW 

AMPLIFIERS 
SEND 

SINCLAIR IC20 10+10W stereo amp 

printed circuit £6.59 

020 

lifler with free booklet and 

1 VP20 stereo s vóÌ Ume, tone 
. control and preamp kit 

£4.95 (£1.61) 
SAE FOR FREE DATA BOOKLET 

SINCLAIR CALCULATOR 

Scientific calculator ass" +1éá - £1.57) 
Cambridge calculator assembled £10.07 (£1.13) 
Cambridge memory assembled £1396 (£1.44) 
Oxford 100 £10.50 (£1.20). Oxford 200 £1545 
(£1.70). Oxford 300 £23.95 (£2.40). 
CALCULATOR POWER SUPPLIES 
Mains adaptor for Oxford serles £2.65 (£1.04) 
Mains power unit far Cambridge, Cambridge Mem. 
and Scientific talcs £3.60 (£130) 

FERRANTI 2N414 
IC radio chip with data £1.20 (49p). Also available 
kit of extra parts to complete a radio £2.55 (83p) 
Send sae for free leaflet 

SINCLAIR PROJECT 80 
AFU £6.38 (£1.93) 
Z40 £4.97 (£1.58) 
Z60 £6.38 (£1.93) 
Q16 £6.70 (£2.17) 
PZ5 £4.62 (£1.59) 
PZ6 £7.41 (£228) 
PZ8 £725 (£2.20) 
Decoder £7.46 (£2.23). Trans for PZ8 £3.75 
(£1.41). Tuner £11.43 (£3.48). Stereo 80 £1143 
(£3.48). Project 

8Project .95 (£9 80 SQ Quad Decoderr 
£16.50 (£4.47). 
Stereo 80/2 Z40 /PZ5 £24.40 (£6.69) 
Stereo 80/2 Z40 /PZ6 £26.70 (£7.37) 
Stereo 80/2 Z60 /PZ8 £28-66(£7.91) 

SINCLAIR IC12 
With 44 page 
booklet and printed `1- Circuit £3 
Special (90p) 
Only £230 (90p) 1f \ 
ordered with de- - 01r 
luxe kitl! 

DELUXE KIT FOR THE IC12 
Includes all parts for the printed circuit and 
volume, bass and treble controls needed to 
complete the mono version £1.80 (64p), Stereo 
model with balance control £3.90 (£1.16). 
IC12 POWER KIT 
Supplies 28V 0.5 Amps £3.27 (£1.44). 
PREAMP KITS FOR THE IC12 
Type 1 for magnetic pickups, mics and tuners. 
Mono model £1.50 (57p). Stereo model £2.70 (86p) 
Type 2 for ceramic or crystal pickups. Mono 80p 
(39p). Stereo £1.60 (59p) 
SEND SAE FOR FREE LEAFLET ON KITS 

BATTERY ELIMINATOR 
BARGAINS 
The most versatile battery 
eliminatoreveroffered. Switch- 
ed output of 3, 41, 6, 7-1, 9 and 
12V at 500 mA £3.90 (£1.55) 
Other eliminators stocked: - 
250mA:-3 way switched 
model 8 /7; /9V £2.50 (£1.05) 
50mA: -6V £2.75 (£1.11). 9V £2.75 (£1.11). 7W 
cassette type £3.35 (£1.26). Double 41 +4 }V 
£3.20 (£1.23). 6 +6V £320 (£1.23). 9+9V £3.20 
(£1.23). 
500mA:- Heavy duty models 6V £3.60 (£1.30). 
7W £3.60 (£1.30). 9V £360 (£1.30). 

S -DECS AND T -DECS 
S -DeC £1.98 (36p) 
T -DeC £3.63 (52p) 
/r -DeC A £3.99 (56p) .I f I 
/c -DeC B £B99 (86p) 
!C carriers:- 
16.íh plain 
With socket £1.92 e,, 1 
10 T05: plain 90p (19p) / 
With socket £1.80 (28p) 

SWANLEY ELECTRONICS 
PO BOX 68, SWANLEY, 

KENT BR8 8TQ. 
Please add the sum shown In brackets after the 
price to cover the cost of post and VAT. 
Official credit orders from schools etc welcome. 
No VAT charged on overseas orders. 
All prices are special offers ending 14th August, 

/ 
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easily obtained and the circuit perfectly straight- 
forward. Tr6 gives high gain with low noise, while 
Tr7 and the output pair are directly coupled to 
stabilise DC conditions, with selective feedback 
through R29 and R22. 

FIRST MIXER BOARD 
The method of wiring here is followed in the 

other circuit boards of the receiver. Plain perforated 
board, 0.15in. matrix, is used, approximately 
51 x 57mm (2 x 214in). Fig. 5 shows both sides of 
the board. 

Drill two holes for the 6BA bolts MC. The metal 
chassis can also be drilled at the same time, through 
these holes, so that no fitting difficulty arises later. 
Each bolt is 12:5mm (12in) long and has a tag 
forming the chassis return. When the board is 
finished, extra nuts hold it about 6mm (14in) clear 
of the chassis and nuts under the chassis lock it in 
position. 

Holes are drilled for the pins of the oscillator 
coil L3 which is then fixed with adhesive. The re 
sistors and capacitors are added as in Fig. 5. Bend 
the wire ends over, cut as needed and solder, keep- 
ing all connections and joints near the board so that 
there is no possibility of contact with the chassis. 
Insulated sleeving is put on wires which cross other 
leads. 

As it is difficult to check the leads of Tri and 
Tr2 when these are fitted, short lengths of coloured 
insulated sleeving are put on these wires first. Brown 
is used for source, yellow for gate 1 of Trl with 
white for gate 2, and drain leads left bare. The 
devices are then positioned as in Fig. 5. Trl is gate - 

Practical Wireless, August 1975 

Rear view photograph of the re- 
ceiver, showing the layout of the 
boards, the mounting for the tuning 
capacitor and the various aerial 

sockets. 

Fig. 5: below, drawing showing 
both sides of the first mixer and 

oscillator board. 
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Fig, 6: Topside and underside views of the 2nd mixer /oscillator and 465kHz IF board, 

protected, so that no special care is necessary when 
soldering, except for the usual caution to avoid 
lengthy and unnecessary heating. 

A pin or flying lead is provided from R6, for the 
battery positive circuit. A wire (Yellow in Fig. 5) 
runs from C6, down through the chassis to the 
bandswitch together with a brown wire from pin 1 
and C8 which is for oscillator tuning. On top of the 
chassis, a wire runs from D of Trl, to pin 3 of 
IFT1. The chassis return is via the bolts mentioned. 

If desired, this board can be tested by connecting 
up a 9V supply and using a receiver to note that the 
oscillator carrier can be found with the receiver on 
any of the oscillator frequencies mentioned. 

2nd MIXER -IF BOARD 
Fig. 6 shows both sides of this board. It is pre- 

pared by drilling for the four IFT's, bolts MC and 
second oscillator coil L4. Central holes are neces- 
sary under IFT1, 2 and 3 for trimming purposes. A 
very small round file may be helpful when making 
the holes as the IFT's and coil should fit without 
any strain on the pins. 

All the IFT screening cans are connected to the 
chassis while C12 and C13 are directly across the 
windings of IFT1, below the board, as in Fig. 6. 

294 

VR2 V 
W024 

Leave a pin or projecting wire of R16 for the posi- 
tive supply as this is a junction point for other 
leads later. Flying leads are left for VR1 (from 
C18) and for VR2 (from C22). When the board is 
finished, the drain wire from Trl can be cut to a 
suitable length and soldered to pin 3, IFT1. Correctly 
positioned holes for the bolts MC are made by plac- 
ing the board on the chassis before wiring it. Chassis 
holes are drilled to reach the cores of IFT1 /2 and 3. 

If desired, this board can be tested before fitting. 
To do this, leave pin 3 of IFT1 (drain) off, con- 
nect VR1 and VR2 and a 9V supply. The audio 
signal from VR2 can be taken to the audio ampli- 
fier or to phones via an isolating capacitor. As the 
465kHz IFT's are pre- aligned, little or no adjust- 
ment should be necessary at this stage. A signal 
generator tuned to 5.5MHz can be temporarily 
coupled to pin 3 of IFT1, and L4 tuned until this is 
heard. The two cores of IFT1 can then be peaked up 
for best volume. 

PART 2 NEXT MONTH GIVES FURTHER DETAILS 
OF THE BOARDS, GENERAL CONSTRUCTION OF 
THE CABINET, THE WIRING OF THE BAND- 
SWITCH AND THE ALIGNMENT PROCEDURE. 

Practical Wireless, August 1975 
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Thìs 
to something big. 

A soldering iron and a screw driver. how easily the subject can be mastered and add a new 

If you know how to use them, or at least know one end dimension not only to your'hobby but also to your earning 

from the other, you know enough to enrol in our unique capacity. 
home electronics course. This course is accepted by and used in a large number of 

This new style course will enable anyone to have a real schools and colleges and forms an invaluable grounding for 
understanding of electronics by a modern, practical and professional training in the subject. All the training is 

visual method. No previous knowledge is required, no planned to be carried out in the comfort of your own 

maths, and an absolute minimum of theory. home and work in your own time. You send them in when 

You build, see and learn as, step by step, we take you you are ready and not before. These culminate in a final test 

through all the fundamentals.of electronics and show you and a certificate of success. 

t 
Build an oscilloscope. 

As the first stage of your 
training, you actually build 

your own Cathode ray 
oscilloscope! This is no toy, 

but a professional test 
nstrument that you wilineed not 
only for the course's practical 
experiments, but also later if 
you decide to develop your 
knowledge and enter the 

profession. It remains your 
property and represents a 

very large saving 
over buying a similar piece 

of essential equipment. 

Read, draw and 
understand 

circuit diagrams. 
In a short time you will be able to 

read and draw circuit diagrams, 
understand the very fundamentals 

of television, radio, computers and 
countless other electronic devices 
and their servicing procedures. 

ALL STUDENTS ENROLLING IN OUR 
COURSES RECEIVE A FREE CIRCUIT 
BOARD ORIGINATING FROM A COM- 
PUTER AND CONTAINING MANY 
DIFFERENT COMPONENTS THAT CAN 
BE USED IN EXPERIMENTS AND PROVIDE 
ANT EXCELLENT EXAMPLE OF CURRENT 
ELECTRONIC PRACTICE 

Practical Wireless, August 1975 

Carry out over 40 
experiments 

on basic circuits. 
We show you how to conduct 

experiments on a wide variety of 
different circuits and turn the 

information gained into a working 
knowledge of testing, servicing and 
maintaining all types of electronic 

equipment, radio, t.v. etc. 

To find out more about how to learn electronics in a new, 

exciting and absorbing way, just clip the coupon for a free 
colour brochure and full details of enrolment. r inummo iiiiiiiiiiiilil' 

Brochure without obligation to: 
!BRITISH NATIONAL RADIO & ELECTRONICS! 
!SCHOOL, Dept WL /85 
;.O. Box 156, Jersey, Channel Islands. 

I NAME 

ADDRESS 

' (Block caps please) 111.iiiiiiiiiiiiiiiiiiiiMMINIM 
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GIRO NO. 331 7056. Access accepted. 
C.W.O. only. P. & P. 15p on orders below E5 

' Discount: E10 -10 %, (except net items) 
Export Order enquiries welcome (VAT free) 

Official Orders accepted from 
Educational & Government Departments 
ALL PRICES INCLUDE VAT AT 8% 

PLEASE ADD AN EXTRA 15% VAT EXCEPT ON TEST METERS, AND VEROBOARD 
SPECIAL RESISTOR KITS (Prices include post & packing) 
10E12 }W KIT: 10 of each E12 value, 22 ohms -1M, a total of 570 (CARBON FILM 5%), 13.85 net 
25E12 }W KIT: 25 of each E12 value, 22 ohms -I M, a total of 1425 (CARBON FILM 5 %), £9.00 net 
Due to current world shortages, resistor kits may contain some wattage and value substitutions. 

MULLARD POLYESTER CAPACITORS C180 SERIES 
250V P.C. Mounting: 0.01µF, 0015µF, 0022µF, 0.033µF, 0.047µF, 3 1p. 068µF 
0.1µF, 44p. 0.150F, 5p. 0.22µF, 6p. 0.33µF, Bp. 047µF, I0p 068µF, 13p lµF, 
16p. 1 .5µF, 24p. 2. 2/2F. 27 p. 
MULLARD POLYESTER CAPACITORS C296 SERIES 
400V: 0.001µF, 00015µF, 00022µF, 0033µF, 00047µF, 3p. 0.0068µF, 010F, 
0 015µF, 022µF, 0.033µF, 3 #p. 0.047µF, 0.068µF, 0.IµF, 41p. 0.15µF, 7p 
0.22µF, 9p. 0.331.4F, 13p. 47µF, 15P. 
160V: 0.01µF, 0.15µF, 0.022µF 31p. 0.047µF, 0.068p F, 4p. 0 I p F, 4(p. 0. 15µF, 
0.22µF. 6p. 0.33µF, 7p. 0.47µF, 9p. 0.68µF, 13p. 1µF, 1Sp. 
MINIATURE CERAMIC PLATE CAPACITORS 
50V: (F) 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330, 390, 470, 
560, 680, 820, 1K, 11(5, 2K2, 3K3, 4K7, 6KB, (µF) 0.01, 0.015, 0.022. 0.033, 0.047, 
2 #p. each. 0.1, 30V, Sp. 

¡POLYSTYRENE 
CAPACITORS 160V 5% 

(pF) 10, 
15, 2, 33, 

47, 
68, 100, 150, 220, 33fÌ, 470, 680, 1000, 1500, 2200, 3300 

RESISTORS 
CF -High Stab Carbon Film, 5% MF -High Stab Metal Film, 5 %. 
W. Type Range 1 -99 -100 -499 500 -999 1000+ Size mm 
k CF 22 -IM I 0.80 0.65 0.60 2.4x7.5 } CF 22 -2M2 I 0.80 0.65 0.60 3.9x105 

CF 22 -IM I 080 0.65 060 5.5x16 
MF 10-2M7 2 1.7 I 4 1.2 3x7 

k MF I0-2M2 2 I.6 1.3 1.1 42x10.8 
I MF 10-10M 3 1.98 ' 1.81 1.65 66x13 

2 MF 10-10M 4.5 3.52 3.08 2.75 8x175 
(Price in pence each). 

VALUES AVAILABLE-E12 Series only.(Net prices above 100.) 

PRESET SKELETON POTENTIOMETERS 
MINIATURE 0.25W Vertical or horizontal 7p each I K, 21(2, 
4K7, 10K, etc. up to I M R 
SUB -MIN 0.05W Vertical, 100 (3 to 220K D 7p each. 

B. H. COMPONENT FACTORS LTD. 
Miniature Mullard El.ctrolytics VEROBOARD 0.1 0.15 
1.0µF 63V 7p 100µF 25V 7p 2## x 5" 36p 36p 
1.5µF 63V 7p 100µF 63V 17p 2} x 3}" 33p 25p 
2.2µF 63V 7p 150µF 16V 7p 3} x 5" 42p 46p DIODES 3.3µF 63V 7p 150µF 63V 17p 31 x 31" 36p 36p 

IN4001 ótp 4OµF 40V 7p 220µF 6.4V 7p 21 x I" IOp 9p 
IN4002 7 4.7µF 63V 7p 220µF I0V 7p 2} x 5" (Plain) - 19p lip 

6.8µF 63V 7p 220µf 16V 8p 21 x 3}" (Plain) - 16p IN4003 9p 
10µF 25V 7p 220µF 63V 25p 5 x 31" (Plain) - 29p 1N4004 90p 
10µF 63V 7p 330µF 16V 14p Insertion tool 73p 73p 1N4005 12p 
ISµF 16V 7p 330µF 63V 28p Track Cutter 56p 56p 1N4006 14p 

15µF 63V 7p 470µF 6.4 Op Pins, Pkt. 50 22p 22p IN914 7p 
16µF 40V 7p 470µF 40V 25p IN916 7p 
12µF 25V 7p 680µF 16V lip TRANSISTORS BA100 10p 

22µF 63V 7p 680µF 40V 28p AC127 2Ip BC2I2L 13p 
OAS 42p 
0A47 9p 32µF 10V 7p 1000µF 16V 25p ACI28 22p BC213L 13p OA81 lip 331F 16V 7P 1000µF 25V 28p BC107 12p BC214L e8p OA200 Bp 33µF 40V 7p 1500106.4V 17p BC108 12p 0C44 19p 

47µF 10V 7p 1500µF 16V 28p BC109- 13p 0071 13p 
47µF 25V 7p 2200µF 10V 28p BC148 13p 0081 17p 
471.4F 63V ap 3300µF6.4V 28p BC149 13p OC170 29p 
68µF 16V 7P BC182L ,3p 2N2926 13p 
6810 63V 14p BCI83L 13p 2N3702 Hp 
100µF 10V 7p BCI84L 14p 

POTENTIOMETERS 
Carbon Track 5K 12 to 2M 0, log or lin (and IK lin). Single, 17ip Dual Gang 48p. Log single with 
switch 28p. Slider Pots. 10K, IOOK, 500K, semi log.30mm, 34p. 45mm, 47p. 60mm, S5p. 

(P.W.) LEIGHTON ELECTRONICS CENTRE, 
59 NORTH ST., LEIGHTON BUZZARD, BEDS. 
Tel.: LEIGHTON BUZZARD 2316 (STD. Code 05253) 
CATALOGUE No. 4 20p 

PLUGS ELECTROLYTIC CAPACITORS. Tubular & Large Cana 
DIN 2 Pin lip (uF /V): 1/25, 2/25, 4/25, 4.7/10, 5/25, 8125, 10 /10, 10/50, 16/25, 

3 Pin 13p 22/63, 25/25, 2.5/50, 32/25, 50/25, 100/10, 100/25, 7p. 50/50, 8p: 
5 Pin 180° lop 100/50, 200/25. IOp. 250/50, 18p. 500/10. 8p. 500/25, 17p. 
Std. jack 20p 500/50, 2Sp. 1000/10, 17p. 1000/25. 25p. 1000/50, 40p. 2000/10, 
2.5mm jack 13p 20p. 1000 /100, £í10. 2000/25, 35p. 2000/100, £120. 2500/2.5, 
Phono 7p 38p. 2500/50, 68p. 5000/25, 69p. 5000/50, L1'20. 
SOCKETS HI -VOLT: 4/350, 2.0p. 8/350, 23p. 100/100 27p. 16/350, 3Sp. DIN 2 Pin lop 

100 /100, 27p. 100,250. 40p. 
3 Pin (Op 

5 Pin 180° 12p METALLISED PAPER CAPACITORS 
Std. Jack l8p 250V: 0.054F, 0.1µF, 6p. 025, 6p. 0.5µ9, 74p. 1µF; 9p. 500V: 
2.5mm jack 13p 0.025, 0.05, 6p. OA, 6p. 0.25, lip. 0.5, 9p. 1000V: 0.01, 
Phono 7p lip. 0022, 13p. 0.047, 0I, í9p.0.22, 28p. o-47, 36p. 

PLEASE NOTE OUR NEW ADDRESS NEW KIT Our new Electronics Centre is now open in Leighton Buzzard 
and all callers are welcome. As well as our normal stock of over SEI2 1W Metal Film. 
2000 product lines, we have a large range of surplus equipment, 5 each value 10I-1.1M, 
Bargains, Calculators, etc. OPENS DAYS 9 to S (shut 12.30 to 
1.30). total of 305 L375 net. 

MULTIMETER tí4323 
22 Ranges plus AF /IF Oscilla- 
tor 20,0000 /Volt. Vdc- 0.5 -1000V in 7 ranges 
Vac- 2.5 -I000V in 6 ranges 
Idc- 0.05 -500mA in 5 ranges 
Resistance -50-1MD in 4 
ranges. 
Accuracy -5% of F.S.D. 
OSCILLATOR -1 KHz and 465 
KHz (A, M.) at approx. I Volt. 
Size -160 x 97 x 40mm. 
Supplied complete with carrying 
case, test leads and battery. 
PRICE L8-64 net p & p 50p. U4323 

MULTIMETER 04341 
27 Ranges plus Transistor Tester. 
16,7000 /Volt. Overload protected. 
Vdc-O-3-900V in 8 ranges. 
Vac-1.5-750V in 6 ranges. 
Ide- 0.06 -600mA in 5 ranges. 
lac-- 0.3 -300mA in 4 ranges. 
Resistance -2K11 -2Mß in 4 ranges. 
Accuracy- dc- 2 } %.ac -4% of F.S.D 
hie -10-350 in 2 ranges. 
Size-115 x 215 x 90mm. 
Complete with steel carrying 
case, test leads, and battery. 
PRICE £11 83 net p & p 50p. 

04341 

MULTIMETER 04324 
34 Ranges. High sensitivity. 
20,00011/Volt. Overload protected. 
Vdc- 0.6 -12OOV in 9 ranges. 
Vac- 3 -900V in 8 ranges. 
Idc- 0.06 -3A in 6 ranges. 
lac- 0.3 -3A in 5 ranges. 
Resistance -2511 -SMD in 5 ranges. 
Accuracy -dc and R--21% of F.S.D. 

ac and db-4% of F.S.D. 
Size -167.x 98 x 63mm. 
Supplied complete with storage case, 
test leads, spare diode, and battery. 
PRICE LIO.64 net p & p 50p. 

U4324 

MULTIMETER U4313 
33 ranges. Knife edge with mirror scale. 
20,0000 /Volt. High accuracy. mVdc -75mV 
Vdc -I 5 -600V in 9 ranges. 
Vac-1.5-600V in 9 ranges. 
ldc-60 -120 microamps in 2 
Idc-O 6- 1500mA in 6 ranges. 
lac-0-6- 1500mA in 6 ranges. 
Resistance -I KO -I MD in 4 range 
db scale -10 to + 12db. 
Accuracy -do -I-}% ac -2f 
Size-115 x 215 x 90mm. 
Complete with steel carrying case 
test leads, and battery. 
PRICE L1490 net p & p 50p. U4313 

66 PAGES. 

3000 ITEMS 

600 PICTURES 

YOUR 
COMPLETE 

ELECTRONIC * DISCOUNTS HAVE YOU 
GOT YOURS 

CATALOGUE NO. 4 

NEW CONVENIENT 
SIZE, AND FULLY 
ILLUSTRATED. 

CONTAINS MANY 
HARD TO GET 
ITEMS 

STORES, 
MAIL * ALL NEW STOC 

ORDER 
AND * SATISFACTION 

SHOP GUARANTEE 
* DEPENDABLE 

SERVICE 

PAYS FOR ITSEL 
WITH DISCOUN 

VOUCHER' 
WORT 

20. 

VALVE BARGAINS 
Any 5 64p, 10 99p, 50 £4.15, 
Your choice from the 
following list: 
ECC82, ECL80, EB91, EF80, EF183, 
EFI84, PC88, PC88, PC97, PC900, 
PCC84, PCC88, PCC189, PCF80, 
PCF802, PCF805, PCL82, PCL84. 
PCL85, PCL805, PCL813, PFL200, 
PL38, PL504, PY33, PY81, PY800, 
PY88, EH90, 30E1.1, 30FL2, 30PL14 

Colour Valves 30p each 
PL508, PL509, PY500 /A 

Press 4 Button UHF 
Tuners £2.90: 

AERIAL BOOSTERS 
We make three types of 
Aerial Boosters all for set 
top fitting, with Co -ax Plugs 
and Sockets. 
811 - For Stereo and 

Standard VHF Radio 
512 - For the older VHF 

Television, please state 
BBC1 & ITV Channels. 

B45 - For mon. or colour 
this covers the 
complete UHF band. 

All Boosters are complete with 
Battery and take only minutes 
to flt. 

Price £3.90 each 
Prices Include V.A.T. P. &P. under £1/15p, £1 to £3/20p over £3/25p. 
ELECTRONIC MAILORDER LTD., 62 Bridge Street, 
Ramsbottom, Bury, Lance 1. 
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ELECThDflI hIT 
.... educational kits of exceptional quality" 

(AUDIO mag. Dec. 1974) 

BUILD AND REBUILD ANY NUMBER OF TIMES: 
Radios, microphones, burglar alarms, inter -comma, ferrite 
detectors, solar cell, photoelectric cell, voice relay, electronic 
cats, birds, guns, organs, Illuminorneters, voltmeters, meters 
of all types, etc., etc., plus your own circuit designs. 
COMPLETELY SAFE -suitable for all, from beginners on. 
30 different projects £145, 100 different projects £245, over 
150 £33.95. Add -on kits, spares. available too. 
Prices Include Manuals, Battery, p 6 p, VAT, etc. Cheque /PO 
(or lip for catalogues) to DEPT. PW: 

Satisfaction guaranteed. 
ELECTRONI -KIT LTD, 408 St.John's Street, 

London, EC1. [01 -278 4579) 
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W ADAhlA ICIÏCI 
VARICAP AM /FM 
STEREO TUNER 
(CONSTRUCTION & 
ALIGNMENT) 
W. POEL* 
IN THIS, the final part of the P.W. Apollo series, 

we will look at the construction, of the AM /FM 
Varicap Tuner which was discussed theoretically 

in Part 3. 

CONSTRUCTION- 
Whenever making a project that employs an 

integrated circuit, it is always advisable to familiarise 
oneself with the device from the manufacturer's data 
sheet. So much has been published on the CA3089E 
and the stereo decoder that a great deal of know- 
ledge and experience is readily available on their 
usage. 

Integrated circuits need printed circuit boards for 
radio frequency applications. Veroboard and the like 
will not suffice for best results, so follow precisely 
the etching patterns shown in this article or obtain 
p.c.b.s ready -made before starting the project. 

The base board layout allows simple construction 
practice so follow details for each module and the 
final assembly will present no difficulties. 

THE TUNERHEAD 
The tunerhead is available pre -aligned and tested. 

The resources for manufacturing such an item are 
generally beyond the average constructor. The only 
point to mote is that the tuning bias supply is 
externally decoupled with an additional electrolytic 
capacitor of approximately 101AF and that this capaci- 
tor is soldered to the lugs as shown in Fig. 4.8.. 

THE FM IF AMPLIFIER 
Again, since it was felt that the construction of an 

FM IF strip with only 0.1 per cent THD may be 
beyond the technical resources of the average con- 
structor a standard unit that is also available ready- 
built was chosen. However, for the more experienced 
constructor a kit is also available. 

The IF linear phase blocks are pre -aligned and 
require only a minimum of trimming to ensure best 

* Ambit International. 
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results and this should be no more than a single turn 
of the input and output transformer cores. 

The p.c.b. pattern is shown ready for copying (Fig. 
4.1) and also with the components superimposed for 
positioning (Fig. 4.2). The leadout from the module 
is taken via some p.c.b. pins to the mother board but 
there are also some minor modifications to accom- 
modate the switch for the muting circuit so that this 
function can be defeated when searching around for 
a weak station. 

With the EC3302U tunerhead the a.g.c. facility is 
not operational though if a tunerhead such as the 
Larsholt 8319/8321 or the Toko EF5600K were used, 
this could then be employed by making the appro- 
priate connection. However, the a.g.c. is not a facility 
that will be missed much in most locations in Britain. 
Modern limiting amplifiers, especially when Preceded 
by an eight pole filter, will not be adversely affected 
by its omission. 

When soldering always use an iron of adequate heat 
capacity and remember that more faults occur 
through "under soldering" than through components 
damaged by too much heat. Even the IC will not be 
affected by the amount of heat it takes to leave a 
really complete smooth and shiny soldered joint. 

The pins that are used to fit the module to the 
mother board can be made from 20 s.w.g. tinned 
copper wire if desired. Just bend the top across to 
prevent the pins from dropping through whilst being 
soldered. The quadrature detector coil can be either 
single or double tuned as previously mentioned. 
Provision is made on the board for the use of a 
single KACSK 58611M, and this transformer can then 
be aligned without anything more complex than a 
voltmeter. Full details are given in the section on 
testing and alignment. 

THE STEREO DECODER 
The KB4400 requires little in the way of external 

circuitry and there are few points to note during 
the construction that are not supplied by reference 
to the circuit and layout diagrams .(Figs. 4.3 and 4.4.) 

The decoder is once again mounted to the base 
board via pins. 
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Fig. 4.1: Printed circuit board master for the FM /IF Board shown 
full size. 

THE AM RADIO MODULE 
The AM tuner module has been fully documented 

in Part 1 of the Apollo series. It is quite possible 
that readers will have constructed such a module 
and wish to incorporate it in this design, but, if not, 
the layout and p.c.b. patterns are, shown in Figs. 4.5 
and 4.6. There have been one or two minor routing 
changes in the p.c.b. layout to keep the tracks from 
the tuning diode to the aerial socket away from the 
output of the RF stage. It is never a good idea to 
place inputs and outputs in close proximity especially 
in RF layouts where the mutual coupling is far 
greater than in audio. A trimmer has also been 
included across the RF stage in the new layout. 

The net results of the improvements. is that the 
positioning and alignment of the ferrite rod aerial 
is not as critical as previously. 

Fig. 4.3: Printed circuit master of the Stereo Decoder Board shown 
full size. 

Fig. 4.2: Layout of the components on the FMl /F Board. If a single 
tuned circuit is to be used instead of the double tuned circuit shown 

then a KACSK586HM should rep /ace Lia. 

The overall component layout and the pins to and 
from the AM radio module remain unchanged apart 
from the alterations mentioned above. 

The new coil for the RF stage is the Toko 6A6371 
which is electrically the same as the &A6408 but with 
the pin connections revised according to the changes 
in the layout. 

THE POWER SUPPLY 
A standard. Douglas mains transformer can be used 

in, the power supply or maybe the MTC "do -it -your- 
self" transformer with ready wound primary would 
be suitable. In any case, remember that the two 
windings must be separate and that a centre- tapped 
40V winding will certainly not be suitable. 

The voltage regulator devices are the 78 series 
fixed voltage regulators but by placing a Zener diode 
in the earth lead as shown in Fig. 3.4 the output 
voltage can be increased by the amount of the 
Zener voltage. This method is a simple means of 
adapting any 78 regulator in place of the 30V source. 

Fig. 4.4: Layout of the components on the Stereo Decoder Board. 
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Fig. 4.5: Full size printed circuit master for the AM Module. 

TEST PROCEDURES 
Before attaching any of the modules to the base 

board, it is advisable to test them first. 
The tunerhead is supplied ready built and tested 

but if the, FM /IF section has been home made then 
it is advisable to ascertain that the unit is functioning 
by connecting the units up with an audio amplifier 
and the outptut from the tunerhead. 

Begin by rotating the muting control (VR1) fully 
anticlockwise, in order to defeat the muting function, 
and apply the supply to the unit. The meter need 
not be connected for this test as it is simply intended 
to provide a go /no go indication. 

The tunerhead can be simply connected up via 
the edge connector terminations to provide an input 
to the IF. 

Some white noise should be heard in the audio 
amplifier (the output from. the IF board is approxi- 
mately 330mV), and by tuning the front end, a signal 
should be heard without too much difficulty. The 
actual degree of success will depend on the strength 
of the FM signals in each particular location and 
reference, to the BBC FM transmitter area coverage 
will reveal the relative strength in any particular 
area. 

Provided some recognisable sound is forthcoming, 
adjust the quadrature detector stage coil (Ll) which 
is assumed to be the KACSK 5861IM since the double 
tuned variety, the TKACS 34342 /3, requires a wobbu- 
lator for alignment and persons possessing such 
equipment will not require comment on its applica- 
tion. 

The core should be rotated for best audio which is 
also liable to coincide with maximum off station 
noise. (Remember that the mute preset has been left 
untouched in the mute defeat position.) When con- 
fident of the functioning of the IF affix to the base 
board. 

Practical Wireless, August 1975 

Fig, 4.6: Layout of the components on the AM Module. Note that there 
is another trimmer capacitor (TC3) on this board, otherwise all 
components are the same as given in Part 1 of the series, except the 

RF coil which is now a 6A6371. 

POWER SUPPLY UNIT 
The power supply is relatively simple in terms of 

components, but before applying any of its outputs 
directly to the tunerhead /IF ensure that the voltages 
are in fact correct. If possible the d.c. line should be 
examined on an oscilloscope to make certain that 
there is no hum present. 

Check that the operation of the AM /FM switch 
reverses the tuning voltage in the correct sense. 

STEREO DECODER 
The stereo decoder requires only the adjustment 

of the preset to align it though before attempting 
alignment make certain that the tuner is, in fact, 
tuned to a stereo broadcast (see Radio Times) and 
that the mono /stereo switch is in the stereo position. 
Alignment is completed when the stereo broadcast 
beacon. LED lights up. Note where the LED 
extinguishes in the rotation of the preset (VR1) and 
return the preset to the centre of its travel during 
the period of the illumination of the LED to set 
the VCO in the phase locked loop as close to 19kHz 
as possible. 

AM MODULE 
The. AM module has been described previously 

(May 1975) but there are a couple of points which 
should be mentioned here since the demand for the 
triple diode (MVAM1) has outstripped the capacity 
that Motorola had set aside for its manufacture. 

The two section diode, the MVAM2 has been made 
in larger quantities and it is possible to employ it 
in place, of the MVAM1 on the Apollo tuner board. 

Two MVAM2 are required: one to control the RF 
and aerial section coils and half the other MVAM2 
for the oscillator tuning control. This means that 
the tracking of the signal frequency circuits will be 
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The internal layout of the Varkap AM' 
FM Stereo Tuner can be seen in this 
view of one of the earlier prototypes. 
Several modifications have been made 
10 this layout but the general concept 

remains the same. 

largely independent of the dissimilarities which may 
occur between two different examples of the 
MVAM2. 

In practice, the MVAM2 tend to be quite closely 
matched between samples from the same batch and 
the results are indistinguishable from those obtained 
using the more expensive MVAM1 device. 

By the time of publication the supply may have 
caught up with the demand for the MVAM1 but, 

as stated, this substitution provides the basis for a 
lower cost alternative. 

FINAL TESTING . 

When satisfied that the power supply is providing 
the correct voltages and all sections are soldered 
down onto the base board, together with the addi- 
tional components and the various links (see Figs. 

e e 

Po w APOLLO 

© IPC Magazines Ltd.1975 AM 0378 

Fig, 4.7: Half scale printed circuit master of the mother board. The three smaller boards and the tunerhead are mounted on this board. 
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The completed tuner. The case was 
specially designed for this project and 
has overall dimensions of 420 x 230 x 

90mm (16f x 9 x 3 +in). 

4.7 and 4.8), switch to FM stereo and turn on the 
mains. 

With an aerial at the rear tune around for a 
station and peak up using the signal strength meter 
as a guide. 

Slowly rotate the cores in the IF filter -NO MORE 
THAN HALF A TURN EACH, until the maximum 
peaking is achieved. In most cases such adjustment 
will bring about no improvement since the filters are 
accurately prealigned before despatch. 

With the signal strength, and fine tune control 
peaked adiust the detector coil for maximum audio. 
(Defeat a.f.c. for this operation.) 

The IF strip is now aligned and the decoder should 
be checked for accurate stereo indication. 

MEDIUM WAVE RECEPTION 
With the AM /FM switch in the AM position and 

the ferrite rod connected, check that reception of 
the medium wave is satisfactory. To align the scale 
rotate the preset at the end of the tuning potentio- 
meter until -27V is present. Adjust the core in 
the oscillator of the AM section for coverage of 190 
to 550 metres from one end of its travel to the other. 
The simplest means of checking this is to calibrate 
against existing broadcast stations though a signal 
generator will naturally be a great help. 

Mark the scale on a piece of paper and keep for 
reference when marking the final scale. 

FM ALIGNMENT 
FM alignment can be carried out in much the same 

way. With such a high tuning voltage it may be 
necessary to reduce the FM range by placing a 
resistor in the lead from the AM /FM tuning voltage 
changeover switch to reduce the maximum tuning 
bias on FM to about 20V otherwise the coverage will 
extend into the aircraft band to approximately 
115MHz. 

CONCLUSION 
The remainder of the exercise will largely depend 

on the individual's experience. Fault finding can be 
a lengthy process to the inexperienced and the only 
advice is to employ a systematic approach and work 
back from the audio amplifier stages to determine 
the section in which the fault lies. Once: isolated the 
modular approach allows for easy breakdown. 

A refinement of preset tuning can be added via 
a six -way pushbutton unit as described in Part 1 of 
the Apollo series. Perhaps this could be mounted via 
a 3 -pin DIN or similar socket at the front or rear 
of the tuner cabinet and thus also include a remote 
tuning facility. 
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AMENDMENTS 
In Part 3, several modifications have been made 

and now incorporated into the main circuit board. 
In Fig. 3.1: 

Capacitor C3 has been reduced to 4.7p.F. 
Resistor R3 has been eliminated and replaced 
by a link. 
Resistor R4 has been replaced by a 4.7kft preset 
potentiometer (horizontal skeleton type) which 
will be referred to as VR4. 
Potentiometer VR1 has been moved to be 
directly in series with VR3 i.e. between VR3 
and Si. 
Switch Sld has been replaced by two diodes (D2 
and D3 Fig. 4.8). The unused switch position has 
been used to provide outputs which may be used 
to operate lamps to indicate FM or AM mode. 

In Fig. 3.2: 
Resistor R1 has been eliminated. 
Resistor R15 has been replaced by a wire link 
on the circuit board. 
In Fig. 3.4, resistor Rl has been reduced to 4712. 
0.1µF capacitor has been placed in parallel with 
C5. This will be referred to as C9. 
Capacitor C6 should be connected to the junction 
of R2 and IC2 rather than to D7. 

In Fig. 3.1 S2 is shown in the "stereo defeat" posi- 
tion and S3 in the "mute" position. S1 is in the "FM" 
position and S4 in the "AFC on" position. 

PRINTED CIRCUIT BOARD 
Due to lack of space it is not possible to show the 

main printed circuit board full size. For constructors 
wishing to make their own printed circuit board a 
full -size paper drawing of the main board only is 
available from: 

Practical Wireless 
Fleetway House 
Farringdon Street 
London EC4A 4AD, 

Mark the envelope "Varicap Tuner." 
A cheque or Postal Order for 20p made out to 

Practical Wireless and a 10 x 8in s.a.e. must be 
enclosed. Do not enclose any other correspondence 
or queries. 

NOTE In Part 1 (May 1975), Fig. 1.4 capacitor 
C19 should be shown connected to Pin 6 of IC3 
whilst pin 2 is unused. Fig. 1.7 is correct in this 
respect except that the capacitor marked Cl should 
be marked C19. 

The ferrite rod should be 38in diameter and about 
5in long. 22 s.w.g. wire is suitable for the coils. 
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Acar radio providing pre-set reception of two 
local stations in addition to manual tuning, is 
very convenient and the receiver described 

here is of this type. Though intended for operation 
from the 12V vehicle supply, the circuit allows satis- 
factory working from dry batteries. 

Fig. 1 is the circuit. The 3 -way switch S1/2 pro- 
vides for manual tuning, or two pre -selected stations. 
With S1 /S2 at A, Cl with TC3 tunes the aerial circuit 
L2, while TC6 tunes the oscillator coil. The values in 
use are for 200kHz on long waves, but in some areas 
LW reception is not wanted, and the capacitors can 
be modified for an additional pre-set MW station. 
With the switch at B, TC2 and TC5 provide a pre- 
selected MW programme. The remaining position is 
for manual tuning, with the ganged capacitor VC1/ 
VC2. This allows MW coverage, which is useful for 
alternative programmes, or when driving outside the 
area for which positions A and B have been set. 

Coverage obtained in the aerial circuit with various 
pre -sets in the TC2 position is approximately as 
follows : 

7 to 60pF 
30 to 140pF 
40 to 250pF 

1600- 1000kHz 
1350- 750kHz 
1200- 600kHz 

The smaller values will not of course tune to the 
LF end of the MW band, but the larger values can- 
not always be fitted as their relatively high minimum 
capacitance prevents tuning to the HF end of the 
band. However, there should be no difficulty in fitting 
one of these three values, to suit stations wanted, or 
local circumstances. Should position A be for an addi- 
tional MW station, Cl is omitted, and the required 
value is used for TC3. 

In the oscillator section, the padder C4 is neces- 
sary for ganged tuning, but is not present in posi- 
tions A or D. Here, TC5 can be as follows : 

7 to 60pF 1600-700kHz 
30 to 140pF 1450-550kHz 

Again, if 200kHz LW is not required, the 450pF 
trimmer TC6 in Fig. 1 can be replaced by one of the 

car rai 
smaller capacitors, as needed. L2 and the oscillator 
coil are easily obtained for use as a pair and as the 
receiver is fully screened, Ll is added for aerial 
coupling. Cascaded IF amplifiers, one double -tuned 
and one single -tuned IFTs, give a good degree of 
sensitivity and reasonable selectivity. Mixer and IF 
stages run from a 6.2V line, stabilised by Dl. 

Audio signals from the volume control VR1 pass 
to a high gain IC amplifier with push -pull output. In 
the case of a car radio with a large Class A output 
stage, current drain is too heavy for dry battery 
working. This is not so with the circuit here, which 
can be run in this way from a 9V or higher voltage 
supply, with economy equal to that of a battery port- 
able. Dry battery working may be adopted if it is not 
wished to make the required connections for a per- 
manent installation, or when testing the circuit, or 
using it where no accumulator supply is available. 

POLARITY AND SUPPLY 
The emitter or negative line is isolated from the 

chassis so that a positive or negative earth is possible. 
L1 tuning capacitor and trimmers return to the re- 
ceiver metal case. With a positive earth, C12 pro- 
vides the RF circuit for these components. With a 
negative earth, as in Fig. 1, chassis and negative line 
are connected so C12 is not necessary and may be 
omitted. 

No difficulty will arise if the negative or emitter 
line is isolated as described, as either positive or 
negative supply leads can then be connected to the 
metal case, with no change in results. This isolation 

MME 

Aerial 

C 

VC1 
208 

pF 

L-- Tuning j 
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CHARLES HEATH 

is of course carried through to include the AF 
amplifier. 

In the vehicle installation used with the receiver, 
it was found that C10 and C11, with the addition of a 

220µF 25V capacitor between positive supply point, 
and chassis, was enough to avoid interference, even 
with the engine running. Some car receivers also 
employ small chokes in the supply. Should inter- 
ference prove troublesome when first testing the 
receiver in a vehicle, it is worth trying an alternative 
and sound return from receiver case to vehicle 
chassis, especially if this is not done by mounting 
brackets or other direct contact from case to metal 
parts. Should interference cease or be much reduced 
with the aerial unplugged, check its earthing and 
that it is not unnecessarily close to vehicle wiring, 
plugs, generator, etc. On the other hand, if inter 
ference ceases when temporarily connecting a dry 
battery, it is introduced through the battery supply, 

OpF 

TC4 

S2 

A 

B 

R6 
2.7k 

Tr2 
BF195 

R8 
330k 

C6 

5nF 

R7 
120k 

T 
Tr3 

BF195 

and more suppression is necessary. It is assumed 
that the vehicle itself has the usual suppressors. 

No interference was found to be introduced 
through the speaker leads. D or F cannot be earthed 
directly, but could be by -passed by 0.1µF or similar 
capacitor. Should permanent operation from a 9V 
dry battery be envisaged a little current can be saved 
by omitting Dl, which is then unnecessary. 

SPEAKER AND AERIAL 
The speaker may be from 3 to 15 ohms, but around 

8 ohms is recommended. A little more power is avail- 
able however, with a 3 ohm unit, but at increased 
current drain, whereas a 15 ohm unit will give some 
extra economy, for dry -battery running. 

When the metal case is closed, an external aerial 
becomes necessary, and various car aerials are avail- , 
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fig. =1: Ckcudiagram for 
the compiete car radio, 
shown here connected for 
negative earth systems 
Circuit details for the audio circuit 

board are shown 
in Fig.'5. 
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Di ' SZ) 
D2 C3A! 

10 (I)2V 400mW) 
1; 

* components list 

Resistors 
R1 1000 R7 ` 120k52 
R2 18kS2 R8 330k0 
R3 15k0 R9 2710 
R4 2.7kS2; R10 3'91Q 
R5 47k0 R11 47052 
R6 2.7kS2 YR1 10k0 log pot (with S3) 
All resistors 5 f 4 1N 

Capacitors 
Cl 68OpF 
C2 5n1= 
C3 002AF 
C4 200pF 
C5 6AF (4V) 
CB 5nF 

Cl -0.02AF 
Cs 220µF (10V) 
C9 0.01AF 
C10 0-1AF 
C11 1000,AF (16V) 
C12 0.1ÁF 

VC1 /VC2 Jackson 00, 208 /176pF slow motion with 
trimmers (TCI and TC4) 
TC2 and TC5 7 -60pF (Home Radio VC29LC); 
TC3 400- 12511 pF (Home Radio VC295A) 
TC6 50 -450pF (Home Radio VC29R)' 

Semiconductors 
Tri BF194 
Tr2 BF195. 
Tr3 8F195 

Miscellaneous 
LI 30 turns 34SWG.L2 1L3, Denc) MW ferrite rod 
aerial. L4 /L5 /16, Denco TOC1. IFTI, Denco IFT18/ 
465. 1FT2, Denco 'IFT14. Sl /S2, 2 pole 3 -way rotary 
switch. Metal case, 127 x 153 x 51mm (5 x 6 x 21n) 
universal chassis and extra 127 x 153mm (5 x 61e) 
plate (Home Radio). Mixer IF board 121 x 32mm 
(41- x 1¢in) 0.15in plain veroboard. Trimmer board, 
51 x 57mm (2 x 2 }In). 3 control knobs, plywood and 
perspex dial and pointer. 

able, including some which avoid any need to drill 
holes in the vehicle. It will be found that the aerial 
loading has some effect on tuning. Holes in the re- 

* components list 

Audio amplifier board (Sinclai Super tC12) 

Resistors 
R1 27042 
R2 150kS2 
R3 1852 
Atf resistors 5% 

Capacitors 
C1 01µF 
C2 100pF 
C3 10,uF (15u)':: 
C4 100/rF (15V) 
C5 100µF (301() 

27W 

C6 3riF 
C7 470pF or 500pF 
CS 0-ß1AF 
C9 500ZcF (15V); '. 

Integrated Circuit 
ICI Sinclair Super IC12 (Swanley Electronics) 

Miscellaneous 
Printed circuit board as 
77 x 66mm (3 x 21-in) 

ceiver allow trimmers to be reached, so that a final 
alignment of these can be undertaken after the radio 
is fitted and the aerial connected. 

CASE PREPARATION 
The case (a) is 127 x 152 x 51mm (5 x 6 x 2in) made 

up from two 127 x 51mm (5 x 2in) and two 
152 x 51mm (6 x 2in) universal chassis flanged mem- 
bers (b and c), and two 127 x 152mm (5 x 6in) flat 
plates (d). Cut one end flange off each `b' member. 
Assemble the box, with the `e' items inside the `b' 
sides. The cut -off ends of the latter are at the front. 
The `d' plates are then drilled so that the bottom 
can be fixed with 6BA bolts, and the top with self - 
tapping screws. Check that the box is square. 

The `b' front is removed and drilled or punched for 

Photograph of the inferior of the 
car radio, also showing the arrange- 
ment of the universal chassis 
members, The vertical members 
are referred tri as `b' to the text, The 
front of the receiver is at the 
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VR1, the switch and ganged capacitor. The latter is 
fixed with three 4BA bolts. Do not overlook that 
these must be cut or filed short, or washers put 
between gang and front, in order to prevent the 
screws from projecting inside the gang and bending 
its plates. Cut the top flange so that the trimmers 
can be reached, and then bolt the front and bottom 
plate together, Sides and back are left off until con- 
struction is otherwise finished. 

Fit the back with a co -axial socket as shown. 
Speaker leads run from the IC board through a 
grommet or they can go to a pair of insulated sockets. 
Power connections can be to a 2 -pin non -reversible 
plug as used for battery connecting, twin insulated 
leads,- or a single lead and chassis as required. To 
improve the front appearance, a piece of varnished 
3 -ply approximately 159 x 54mm (614 x 218in) is fixed 
to the front by two chrome 6BA bolts. These also 
hold a piece of 1.5mm (1116in) perspex about 
45 x 76mm (184 x 3in) which protects a card scale of 
similar size. The latter is marked for MW tuning. 
Later, 6mm (14in) holes are punched in the top plate, 
to allow the six trimmers and oscillator coil to be 
reached with a suitable insulated adjusting tool. 

MIXER -IF BOARD 
This board is approximately 127 x 32mm (5 x 114in), 

Fig. 2 and is fitted so that its front edge is 26mm 
(lin) from the front of the case. Drill the board and 
bottom to take 6BA bolts for mounting it about 6mm 
(14in) clear, of the bottom. The board is cut as in Fig. 
2 to clear the vanes of the tuning capacitor. Holes 
now have to be drilled for the oscillator coil and 
IFTs, with a central hole under IFT1, to reach the 

lower core. If final IF alignment is done after fitting 
the board, a matching hole is necessary in the case 
bottom. 

The chassis, as previously mentioned, is isolated 
from the negative line. If therefore a negative earth 
is always to be used, C12 can be omitted and the 
adjacent negative pin wired to the tag MC. Pins 
or projecting leads are fitted for subsequent connec- 
tions to Rl, negative line, pin 3 of oscillator coil, R11, 
VR1 and negative adjacent to C8. 

AERIAL COIL 
No alignment problems can arise with the two pre- 

set frequencies. But the manual tuning alignment 
requires the correct ganged capacitor, and the aerial 
inductance which is intended for use with the oscil- 
lator coil. For this reason, L2 is a MW portable re- 
ceiver winding, with the ferrite rod reduced to about 
76mm (3in). The rod can be snapped by gripping it 
with a vice or tool at the wanted point, and sharply 
tapping the projecting end. A 9mm (38in) hole is 
drilled in a block of hardwood or other insulated 
material, to take the end of the rod, which is then 
glued and mounted at a centre height of 26mm (lin): 
from the metal case bottom. 

L3 which consists of a few turns on L2 is placed 
towards the receiver front. Join adjacent ends of L2 
and L3, points 4 and 2, and take to the pin in Fig. 2. 
The free end of L3 goes to Rl, and the free end of 
L2 will go to Sl. 

Ll is 30 turns of 34SWG enamelled or other thin 
wire, wound on a paper strip around the free end of 
the rod. It is later connected to inner and outer (case) 
of the co -axial socket. 

o 0 0 '0 0 0-1 R5 Fi o o 

C5 0 o 

(Dec. 
L415/6 

o 

o 

0 

R7 i--1 R9 

o o 

Audio board pin G Audio board pin C VR1 

1W0411 

Fig. 2: Mixer /IF board, showing both component side and wiring side. The board is cut away in the centre to accommodate the tuning capacitor. 
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IF ALIGNMENT 
As the IFT's are aligned by the maker, unnecessary 

adjustment of the corés should be avoided. A final 
slight re- adjustment may be necessary after wiring, 
and if this is so, a correctly fitting tool must be used, 
as a wedge- shaped blade may break the cores so that 
they jam. If necessary, a suitable tool can be obtained 
from the IFT maker. 

Adjustment can be made with a weak but stable 
signal tuned in. Each core is slightly adjusted either 
way, as necessary for best volume. A signal genera- 
tor can of course be used, and is more convenient. 
With "a modulated signal of this type, the cores can 
be adjusted for maximum battery current with the 
audio amplifier working. The signal generator input 
being reduced to give a current of 30 -40mA or so 
maximum, with VR1 well advanced. Once each of 
the three IFT cores has been set for best results, 
no further adjustment is needed here. 

TRIMMER BOARD 
This is paxolin, about 51 x 57mm (2 x 214in) in 

size, fitted as in Fig. 3. Holes take the tags of TC2 
and TC5, and the adjusting screws of all trimmers. 
Two fixing bolts with extra nuts raise the board a 
little from the metal, and one forms the MC or 
return connection, as shown. 

Connections to the switch are as in Fig. 4. Trim- 
mers TC1 and TC4 are integral with the ganged 
capacitor. Should a component without trimmers be 
used, a trimmer must be connected to each section 
of the gang. 

Aerial 

MC ú 

On top 

TC3 

TC 2 

VC1 

L2, pin 1 

IAM 0370,1 

L6, pin 3 

C4 

TC 5 

TC6 

Fig, 4: Connections for the manual /pre -select waveband switch, S1 /S2. 

AUDIO AMPLIFIER 
The Sinclair Super IC12 is a multi- transistor 

integrated circuit with finned heat sink, providing 
high gain and adequate audio output from 12V. The 
associated circuit and component values are shown 
in Fig. 5. It is assumed that the Sinclair PCB which 
is drilled with component positions printed on the 
top side will be used. Assembly then merely consists 
of forming the wire ends of resistors and capacitors 
to suit the holes so that they can be soldered in 
position, and any excess snipped off. It will be 
noticed that C5 is rated at 30V, as the module is 
intended for use with up to 28V. In this case, how- 
ever, 28V will not be reached and C5 can be of a 
1pwer rating. It is also advantageous to use a larger 

Audio 
board 

F 

D a 
C 

A 

S1/8 

S1/A 

rR1 

MC( 

Mixer /IF board 

I IMCI I II 

308 

I W0421 

Fig, 3: General layout, showing 
positioning of the three boards, 
ferrite rod and controls. The 

.,._view is from above. 
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capacitance here and C5 may be 250,uF, 500/ÁF or 
larger. 

Referring to Fig. 3. B runs via the screened lead 
to C9 and R10. The braid is returned to C. A lead 
also runs from C to negative on the IF board. D and 
F are for the speaker. E is for the negative power 
supply. G is for positive, via S3, supplying also R11. 
Connections are arranged in the way shown to avoid 
feedback loops in the negative line. 

If a positive earth is to be used, remember that 
the negative line must be disconnected at the supply 
socket, and must not be completed to the metal case 

EEO G 
+12V 

C 
o 

TORT SooyFr 
-ve 

Fig. 5: Audio amplifier circuit using the Sinclair Super 1C12 and 
associated PCB. The audio output is approximately 5W into an 851 

speaker. 

at any point. If the receiver is not to be run from 
an accessory fuse -way, an in -line fuseholder should 
be included in the live power lead, to avoid any 
possible power short in the receiver causing damage 
or interrupting the supply to other items. The power 
supply can be a permanently fitted insulated lead 
and case return, or two such leads, as mentioned. 
For plug -in connections, the plug should be shrouded 
or secured with a screw, or pins should be on the 
receiver end, and sockets on the lead end, to avoid 
any possible short to metal parts should the plug 
come out of place. 

ALIGN MENT 
With the switch at manual tuning, adjustments 

should be made to obtain a band coverage of about 
1500- 550kHz. Adjust TC1 and TC4 at the HF end of 
the band and L2 and the oscillator coil at the LF end 
of the band. Repeat these adjustments until no 
further improvement is obtained. The switch can 
then be set at B and TC5 adjusted to bring in the 
wanted transmission, TC2 being set for best volume. 
Now with the switch at A adjust TC6 and TC3. 

When the case lid is fitted and the aerial con- 
nected slight re- adjustment of trimming will be 
required for optimum results. As movement of L2 
is not feasible, a very slight re- setting of L6 can 
be made, while rocking VC1 /VC2 to tune in a signal 
near the LF end of the band. Trimmers TC1 to TC6 
can then be checked TC4 being left untouched. R1 
is to prevent unwanted oscillation which may begin 
near the HF end of the band, especially with the 
aerial disconnected. If no such trouble arises with 
the aerial connected, Rl may be left as shown. Other- 
wise it can be increased to 150 or 22052 or so, 
depending on the actual gain of Trl. However in 
most cases values as given should be suitable. 
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Ulllf No.10 
ACROSS 

3 It's high on the list with earpieces? (9) 
8 Slough not making solid- state? (4) 
9 But succumb to pencil for printed circuits? (6, 3) 

10 A natural problem in voice reproduction (4) 
12 Valve case needed in this bloody channel! (4) 
14 It's just bordering on the picture ... (5) 
15 ... which contains quite a story! (4) 
17 A world link for good reception (5) 
19 Dawn's way with a set repair? (4) 
21 Row in with bus -bar guesswork? (5) 
22 Good turnover with this sound part? (4) 
26 Cape shape example of 1 Down? (4) 
27 Girl with a bike that's a MHz? (9) 
28 Set for a smile? (4) 
29 Powerless without them? Not in the main! (9) 

DOWN 
1 A speaker against noise abatement (9) 
2 Within a whisker of receiving from them? (8) 
4 Mild alloy in some Ekco components (4) 
5 Bad home reception led him to it? (5) 
6 Nut tea around to get the right wavelength! (6) 
7 A pointed piece in broken components (4) 

11 This charge may not be electrical (3) 
12 Over -selectivity cuts out the poetry! (5) 
13 Protecting your coils from interference? (9) 
16 You need brass for this amateur lay -out? (8) 
18 He's got a swine of a call -sign! (3) 
20 Play this unschooled art nut's oscillator! (6) 
23 Relay distortion by and egg -producer! (5) 
24 Second -rate transistor value? (4) 
25 Kept on the air, we hear, from a chimney (4) 
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British Justice? 
The Editorial -Thou shalt not 

listen -in the March issue of P.W. 
is interesting. I believe that a 
Licence for the operation of a 
Sound only, Broadcast receiver is 
no longer necessary. 

On the back of a Television 
Broadcast Receiving Licence, sec- 
tion 4 of the Schedule says that if 
any message is received: -other 
than that which the apparatus is 
authorised to receive.- uninten- 
tionally -the message shall NOT 
be communicated to anyone - 
Except to specified authorised 
persons. 

As Section 1 of the Schedule 
and the accompanying Notes 
refer specifically to- apparatus 
for wireless telegraphy -there 
would appear to be some dis- 
crepancy between the terms of 
the receiving licence and the in- 
formation which formed the basis 
of your Editorial. 

If, as stated in the editorial, it 
is an offence to listen, one would 
be admitting an offence if one 
passed information which ought 
to be passed on, to the appro- 
priate authority. The offence 
would be one of illegal listening. 
This seems to me to be a travesty 
of British Justice. 

General Coverage Communica- 
tions receivers are usually cap- 
able of receiving many transmis- 
sions which are privileged in one 
respect or another; a standard 
FM receiver is not difficult to 
modify, to receive aircraft and 
public service bands: short of Big 
Brother, it would be impossible to 
prevent such transmissions from 
being listened to. 

It is also illegal with certain 
exceptions, such as Ansaphone, to 
tape record telephone conversa- 
tions, yet the same type of indue- 
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tive coil is used in some T.V. Hi- 
Fi adaptors. 

It would seem that whilst those 
with criminal intent, could not 
only listen, but make what use 
they pleased, of what they heard: 
a comparatively innocent licensed 
operator could get done in every 
sense of the word. 

A somewhat difficult field to 
control, is that of the purchase of 
the various types of transmitter, 
including those of the Walkie- 
Talkie type being used by people 
who have no knowledge of how 
to use them. I am not, nor am I 
likely to be a licensed operator, 
but the havoc which these sets, 
in inexperienced hands, can 
cause, both to licensed operators 
and the various other authorised 
users of transmission equipment, 
is something which I feel strongly 
about. -A. D. Crossland (Ports- 
mouth) . 

It's free! 
I have several good pre -war 

radio chassis in good condition, 
together with a workable Grundig 
tape -recorder (TK2) which I am 
happy to give away free to any 
group of under -privileged boys or 
youth club which would appre- 
ciate the equipment. This would 
have to be collected from Purley, 
of course. 

If you can kindly provide a 
"link" in this matter, I shall be 
grateful. -A. Lorand (23 Ban - 
stead Road, Purley, Surrey). 

Unjust VAT 
The following is an extract of 

a letter sent to Mr Sproxton's 
MP -Mr Bruce Douglas. 

I represent a group of 25 busi- 
ness men, though there are many 
more, who retail electronic com- 
ponents. Our customers, besides 
the general public are Univer- 
sities, teaching hospitals, schools, 
polytechnics, and Government 
Departments. Although most of 
us own our businesses we work 
very long hours, for extremely 
modest rewards. Our main con- 
solation is the fact that we are 
interested in what we are doing. 
We have always co- operated with 
the Government whatever its 
colour, and try to be law- abiding 
citizens. 

When VAT was introduced, in 
spite of difficulties, we made it 

work. Now, ignoring all the warn- 
ings from responsible bodies 
against bringing in a multiple 
VAT system, Mr Healey is trying 
to enforce it. What is the reason 
for it? Please do not tell me it 
is to raise revenue. Far more 
money can be raised far more 
easily, by simply increasing VAT 
to 10% or 12 %. Was it a sop to 
the Left Wing, who imagine they 
are soaking the rich? If so, who 
are the rich? The medical student 
building electronic apparatus? 
The wireless amateur trying to 
build his experimental trans- 
mitter? Was this legislation de- 
manded by the Civil Service, who 
wanted a valid reason for increas- 
ing their ever- proliferating num- 
bers? Whatever the reason, they 
have produced a scheme that is 
completely un- workable! 

We stock over 6000 different 
small electronic components, 
which now carry three different 
rates of VAT!! In addition to that, 
on many items we cannot even get 
a reliable definition of what rate 
of VAT they carry. Some of us 
recently had a meeting with 
Senior Customs and Excise 
Officials and already many of the 
rulings they gave us have been 
turned upside down. When one of 
our members asked them if we 
could assume that, if we were 
charged 25% VAT by our sup- 
pliers, that this was a reliable 
indication of what we charged 
our customers, we were told "no it 
has nothing to do with it, you must 
make up your own mind what you 
charge "! 

To try and work this ludicrous 
scheme we would need far more 
staff, at a time when we are hard 
put to it, to pay the wages of the 
ones we already employ. Even 
with unlimited staff we would still 
have to say to the Customs and 
Excise, when they ask for their 
money, "come an examine our 
stock (all 6000 items) and then 
give us a written definition of 
the VAT rate on each one ". 

It seems to me that Govern- 
ments, whatever their persuasions 
are determined to stamp out the 
small business (and in the case of 
your own Party, to take over all 
the big ones) but there are two 
million of us giving employment 
to a further four million and 
patient though we are, we have 
been needlessly provoked long 
enough. We are now preparing to 
fight back. Please bear this in 
mind. -A. Sproxton (Home Radio 
Ltd). 
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HIGH- OUTPUT CASSETTES 
FROM 3M 

HEATSINKS 
Conventional high performance heat - 
sinks are large and heavy, but where 
size and weight are of importance, 
the Redline series of heatsinks 
provides an efficient economical 
alternative. They comprise an 
assembly of twisted vane surfaces 
mounted on a tubular heat pipe 
thereby combining the advantages 
of both. 

Typical of the series is the L2220 
heatsink which is 200mm by 60mm 
and weighs 60gm. It accepts two 
TO -3 devices and has a thermal 
performance equal to that of a 
conventional heatsink three times 
its weight. Information is available 
from Redpoint Associates Limited, 
Lynton Road, Cheney Manor, Swin- 
don, Wilts SN2 2QN. 

TOROIDAL CORES 
TMP Electronic Supplies inform me 
that they can supply a complete 
range of toroidal cores for making 
your own transformers. 

All toroidal inductors are highly 
self shielding, most of the flux lines 
are contained within the toroidal 
form thereby keeping the flux density 
essentially uniform over its entire 
magnetic path. Stray magnetic fields 
have little or no effect on toroids. It is 
seldom necessary to enclose toroids 
in a screened can to prevent feedback 
etc, hence multistage filters and 
amplifiers can be built using them 
without the worry of coupling be- 
tween them. 

These cores lend themselves easily 
to use on broadband RFtransformers, 
winding primary and secondary 
bifilar or trifilar, thereby obtaining an 
impedance ratio transformation and 
are particularly effective in interstage 
applications. The ordinary slug tuned 
coil can be used in conjunction with 
a toroid by connecting them both in 
series, this way the high "Q" of the 
toroid coil and the convenience of the 
slug tuned coil are combined. 

Further information and prices 
may be obtained from TMP Electronic 
Supplies, 3 Bryn Clyd, Leeswood, 
Mold, Clwyd, CH7 4RU, North Wales. 
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DATAMATH II 
In case you thought the write -up on 
the Texas Instruments calculator 
seemed a bit strange, the photograph 
showed the sophisticated model 
SR -50 while the text described the 
11 -2500 II. In addition, the address 
we gave was of the Bedford plant. 
The European Calculator Division is 
based at 165 Bath Road, Slough SL1 
4AD, Berks. Our apologies . 

ORGAN KITS 
A. Marshall and Son (London) 
Limited (Dept. P.W.) of 42 Crickle- 
wood Broadway, London, NW2 3HD 
tell us that they are now able to 
supply kits of parts (less cabinet) for 
the P.W. Easybuild Organ. Send a 
stamped addressed envelopeto them 
for full details. 

A new range of medium -priced low - 
noise, high- output cassettes from 
3M is claimed to give an improvement 
of up to 9dB in high frequency 
response over standard cassettes. 
Scotch New High Energy cassettes 
feature a completely new gamma - 
ferric oxide tape, not a cobalt tapé as 
employed in previous Scotch High 
Energy cassettes. The uniformity and 
size of the acicular (needle -like) 
crystals is very accurately controlled 
during the manufacturing process, 
and this, together with binder im- 
provements, has enabled a high 
density coating to be produced with 
optimum surface finish, resulting in 
extended high frequency response. 

The cassettes, available in C45, 
C60 and C90 versions, have 3M's 
exclusive Posi -Trak back coating for 
smooth, even winding and improved 
speed regulation (less wow and 
flutter). They are manufactured under 
clean -room conditions and are 
ultrasonically sealed to exclude dust 
and other frequency -robbing con- 
taminants. Ultrasonic welding, says 
3M, assures virtually stress -free 
construction, and this technique, 
coupled with Posi -Trak treatment, 
produces cassettes which are highly 
resistant to jamming under normal 
play or rewind conditions. 3M Ltd., 
380 -384, Harrow Road, London, W9 
2HU. 

311 

www.americanradiohistory.com

www.americanradiohistory.com


SGS -Ates TDA2020 POWER AMPLIFIER 
I 

} 

Number 52 

IT is only a few years since the first IC audio 
power amplifiers were introduced, yet now we 
have quite a wide variety of types and devices 

becoming available which will handle higher power 
levels. The TDA2020 device from SGS -Ates is thought 
to handle more power than any other IC audio 
amplifier, having a rating of about 20W into a 452 
load. However, it is not only the high power handling 
capability which renders the TDA2020 especially 
attractive. The device incorporates a new type of 
short circuit protection which automatically limits 
the dissipated power so as to keep the working point 
of the output transistors within their safe operating 
area. Without this protection, any accidental shorting 
of the loudspeaker leads could destroy the device. 

In addition, a thermal shutdown system is included 
which limits the maximum junction temperature to 
135 °C. Therefore a large margin of safety in the 
size of the heat sink is not required, as the risk of 
thermal runaway, which is found in discrete power 
amplifiers, does not exist. Special attention has also 
been given to reducing the `thump' noise at switch - 
on and to eliminating cross -over distortion. 

PACKAGE AND HEAT SINK 
The TDA2020 is encapsulated in a normal 14 -pin 

quad -in -line package, with a copper insert fitted into 
the back. This insert must be clamped so that it is 
in good thermal contact with an external heat sink. 
Heat transfer is best assisted by means of a thin 
layer of silicone grease or preferably one of the 
special heat conducting mixtures containing a sili- 
cone grease and a metal oxide. 

A plastic spacer is supplied with the TDA2020 for 
spacing the bolts which attach the external heat sink. 
Various forms of heat sink are possible, but if 
maximum power is required, the thermal resistance 
of the heat sink should not exceed 6 °C /W. The 
thermal resistance between the chip and the copper 
insert is less than 3 °C /W, so if the power being 
dissipated in the device is 10W, the temperature of 
the chip is 9 X 10=90°C above the ambient tempera- 
ture. On a hot day this may be around 30 °C, so the 
chip temperature is then about 120 °C, fairly near 
to the maximum value of 135 °C. 

The copper insert is connected electrically to the 

silicon substrate and care must be taken to ensure 
that the heat sink in contact with the copper does 
not touch any point of the circuit other than the 
negative supply line. 

CIRCUIT 
The TDA2020, like other IC power amplifiers, is 

basically an operational amplifier, as shown in Fig. 1. 
The input signal is fed to the non - inverting input of 
pin 7, negative feedback being taken from the output 
at pin 14, through R3 to the inverting input at pin 8. 
Gain is determined by the ratio of R3 to R2 and the 
HF response by the value of the compensating 
capacitor C5. 

Unlike the circuits employed with most audio 
power amplifiers, the recommended circuits for the 
TDA2020 do not employ a capacitor between the 
output terminal of the device and the loudspeaker. 
The absence of any large capacitor, therefore, en- 
ables a much more compact unit to be built. The 
omission of this capacitor, however, makes it neces- 
sary to arrange that the quiescent potential at the 

Input 
4 or an 

loudspeaker 

Fig. t : Circuit configuration for a single channel high power amplifier, 
utilising the TDA2020. 
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output (pin 14) is at earth potential, or a steady 
current would pass through the loudspeaker. There- 
fore, in the circuit shown, balanced positive and 
negative supplies are employed, since the quiescent 
output voltage is mid -way between the power supply 
lines. 

The absolute maximum voltage rating of the 
TDA2020 is +20V. Although higher voltages are 
likely to damage the IC, it will operate quite cor- 
rectly from supply voltages down to ±5V. The varia- 
tion of the maximum output power obtainable from 
a typical device with the supply voltage is shown 
in Fig. 2. A stabilised supply of +17V is used to 

20 

15 

10 

±12 ±14 ±16 

Power supply (V) 

±18 ±20 

IW0131 

Fig. 2: Graph of maximum output power plotted against supply voltage 
for the TDA2020. 

obtain 20W RMS into a 411 loudspeaker at 1% THD 
(even if the input is a sine wave). Alternatively, 13W 
RMS into an 811 load can be obtained by using a 
smaller heat sink and the higher impedance speaker. 

If a ±15V supply is employed, every TDA2020 
device is guaranteed to deliver 15W RMS into a 41Z 
load at 1% THD. At lower power levels, less than 
about 8W, the distortion does not exceed about 0.2% 
and at most frequencies is about 0.1 %. 

Input 0- . 

Cl 
068pF 

R1 
10k 

STEREO OR QUADRAPHONY 
Two of the amplifier circuits shown in Fig. 1 can 

be employed in a stereo system, but R2 and C2 of 
the two channels should be replaced by the network 
shown in Fig. 3 to form a balance control. If desired, 

tii F 

MF- Pin 8 
(1st amplifier) 

4 
(bal.7k ance control) 

Pin 8 

3.9k (2nd amplifier) 
lpF 

I W014 1 

Fig. $: A stereo amplifier can be made using two of the circuits shown 
in Fig. f with the pin 8 connections replaced with the above network. 

The feedback resistor R3 remains connected to pin 8. 

a common heat sink may be used for both of the 
devices. 

Four TDA2020s can also be utilised in a quad- 
raphonic system, thereby taking full advantage of 
the circuit simplicity. The only electrolytic capacitors 
required are those in the power supplies. A common 
heat sink may be employed for all four channels, 
although it must obviously have a smaller thermal 
resistance than the heat sink required for a single 
channel amplifier. 

36W CIRCUIT 
A single channel 36W circuit employing an 811 

loudspeaker is shown in Fig. 4. This type of circuit 
is known as a `bridge' or push -pull amplifier and 
requires two TDA2020 devices. The input signal is 
fed to the inverting input of the left -hand amplifier 
and to the non -inverting input of the right-hand ampli- 
fier. Thus, as the output voltage of one device rises, 
the other falls, and one obtains twice the voltage 
swing across the loudspeaker, than would have been 
obtained with a single device. 

Available from Chromasonic Electronics (for 
£3.90 inc. VAT and p /p) and other distributors. 

- < +20V 

C2 
47pF 

1:22 
0k 

14 

^AN-- 
R3 

300k 

4 to 8C 
loudspeaker \ / 

5 C3 

R4 
1 

R6 
300k 

C4 
0.1pF er 

C5 

C7 
0.68jF 

9 
o 

5 

3 

R7 
' 

ZOk 

0.68pF 

< 20v 

Fig. 4: Circuit diagram of a 36W single channel amplifier using two TDA2020 devices in a bridge circuit. 
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AlIDIP 

OSCIILAIOR 
F.G.RAYER G3OGR 

THIS DDO serves the same purposes as the usual 
type of grid dip oscillator. Its principle usage is 
in determining the resonant frequency of a tuned 

circuit but it can also be used to find unknown values 
of inductance and capacitance. It employs plug -in 
coils, having four ranges which cover from 3MHz to 
50MHz. This includes frequencies for which a DDO 
will usually be needed, such as checking multiplier 
stages and other amateur transmitter circuits, or 
the resonant frequency of aerials, etc. 

Fig. 1: Schematic diagram of the drain -dip oscillator. 

The circuit is shown in Fig. 1, and by using centre - 
tapped coils it is possible to dispense with the need 
for any RF choke, which may cause dead spots or 
reduce efficiency on some frequencies in certain cir- 
cuits. In fact the upper limit at which the circuit 
will continue to function depends largely on Tr1; in 
this case it was near 100MHz. However, at VHF 
VC1 /2 becomes rather large and if there is much 
need for these frequencies it is better to employ a 
VHF dip oscillator. 

SENSITIVITY 
The circuit is designed to give a generous meter 

indication. The meter is employed in a bridge dr- 
cuit with Trl and R2 in one side and VR1 and R3 

314 

in the other side. It was felt that this provides ade- 
quate sensitivity without calling for a microammeter 
as the indicating instrument or a meter amplifier. 
In operation, VR1 is - adjusted so that the meter 
reads about half - scale. The instrument is held so 
that Ll is coupled to the resonant circuit of the 
equipment Coupling is tight when Ll and the equip- 
ment inductor are side by side or end to end on the 
same axis, and falls as Ll is moved away, or turned 
at an angle. With Li near the equipment inductor, 
the dip indicated can move the meter completely 
to the zero stop. However, such tight coupling is 
normally avoided as the accuracy of frequency read- 
ings is then reduced. 

The usual procedure is to find approximate res- 
onance by putting Ll quite near the inductor then 
moving the DDO away a little. Readings also depend 
mi the Q or loading of the circuit under test, the 
frequency, type of coil and other factors. In the case 
of inaccessible coils, it may be better to make 
a link with a few turns each end, p1 -acing one loop 
near Ll and the other on or near the equipment 
coil. 

INDUCTORS 
Each coil is centre tapped and wound as in Fig. 2. 

The windings are as follows: - 

(1) 50- 20MHz. 10 turns of 24SWG enamelled wire. 
(2) 32- 12MHz. 20 turns of 24SWG enamelled wire. 
(3) 12 -5MHz. 50 turns of 34SWG enamelled wire. 
(4) 8 -3MHz. 90 turns of 38SWG enamelled wire. 

Centre 
tap 

Seen from 
pin end 

0 
0 

o 
9 

Fig. 2: Each of the four 
coils required is wound 

as shown here. 
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There is no need to employ these exact gauges of 
wire. It will be noted that three coils will enable the 
3 -30MHz range to be covered, if this is adequate 
coverage. 

Turns are close wound beginning as near as pos- 
sible to the threaded end of the farmers. The ends 
can be secured with adhesive or cotton and may 
run down outside, as in Fig. 2. Alternatively, small 
holes can be drilled in the formers, so that the leads 
pass down inside, emerging through further holes 
near the appropriate pins. The coil formers must be 
fi d when soldering to the pins and 

t until the pins are cool. 
tie in a holder 

should be left in i 

CONSTRUCTION 
The case is m 

flanged universal 
90 degree sections 

Box 

ade by taking a single 8 X 3in. 
chassis member and clipping out 
from each flange, 114in. from the 

Tr1 
leadout 

Coil holder 
, MC IFKOI7I 

o 

Bracket 

'Mav ! 
ROI TVW 

fig. 3: Layout of components on the front of the case. A corresponding 
photograph of the oscillator Is shown at the right. 

ends. The member is then bent across here, to form 
a flanged, open box 512 X 3 X 114in. in size. A sharp 
bend is obtained by gripping the metal along the 
required bending line between pieces of wood in a 
vice. 

The ganged capacitor, meter, S1 and VR1 are 
positioned as in Fig. 3. The capacitor is fixed with 
three 4BA bolts. One holds the bracket shown, which 
keeps the battery in position. Ordinary washers or 
washers cut from the same thickness metal are put 
under the capacitor at the other fixing positions. 
Slide switch Si occupies a slot and is held with two 
bolts. A separate switch is more convenient than 
incorporating one with VR1. 
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A 3 -lead transistor holder was used, mainly as a 
simple means of trying alternative transistors. The 
MPF102 seemed most generally suitable but the 
MFP105 and 2N5459 were found to be satisfactory. 
The Source tag is soldered to VC1, or has a very 
short lead here, and this secures the holder. Solder 
C2 and Rl to the Gate tag and connect the Drain 
tag to VC1 as in Fig. 3. 

The battery should fit between the meter and 
flange, with VR1 and the bracket at the ends, as in 
Fig. 3, and its connectors must not be able to touch 
the metal. 

CALIBRATION 
The dial with four scales is fixed with adhesive and 

a 3in. diameter disc of thin Perspex was prepared 
with a washer or tank cutter, scribed with a line, and 
fixed to the control knob with three screws. 

* components list 

R1 100kil 
R2 220{2 

.i 
or iC1tiV. 

C2 100p tub. eramic 
R3 2.7kó2 T0" VR1 500f/ linear pot. 
VC1j2 176 +176pF {Jackson type 00) 

Miscellaneous 
Tr1, MPF102, with socket. Ml, lmAmeter. Si, onloff 
switch. Knobs (2) and dial (see text). Aluminium 
box approx. 53 x 3 x 11m, Coil formers (4), miniature 
9 - pin, without cores (Denco). B9A valveholder. 
Wire for coils. 
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Finished oscillator with set of 
coils covering 3 to 50MHz. No 
cores are fitted to the coil formers. 
If any adjustment is found necess- 
ary to the number or spacing of 
the turns on a coil this must be 
made symmetrically about the 

centre tap.., 

If VR1 is set for about half scale on the meter, 
this should do for most of the band. Readings will 
tend to fall off near the extreme HF end of the 
coverage provided. When a short wave receiver 
covering up to 30MHz is available, place the DDO 
near a wire attached to the aerial socket and tune 
it to various frequencies, as indicated by the re- 
ceiver S- meter, or BFO. These frequencies can then 
be marked on the DDO scales. If necessary, tune up 
and down to make sure a harmonic response is not 
being obtained with the receiver. A calibrated ab- 
sorption wavemeter may also be used for calibra- 
tion. There will be no ambiguity in frequency read- 
ings due to harmonics with this form of wavemeter. 

When checking the frequency of a circuit, avoid 
unnecessarily tight coupling. This will pull the fre- 
quency of the DDO, so that a less accurate reading 
is obtained. Where transmitter multiplier stages or 
other circuits are tuned up with no power applied, 
bandswitches must be in the appropriate position 
because the resonant frequency will be influenced by 
stray capacitances thrown across the circuit. 

If the design of equipment results in the DDO 
coil being very near metal parts and inductors other 
than that being checked, so that no definite indica- 
tion is readily obtained, it is better to employ a 
coupling link, as described. 

FINDING INDUCTANCE 
It may be necessary to check the inductance of 

unknown short wave coils, or to wind coils to some 
wanted inductance. The inductance of a winding can 
be found with reasonable accuracy by connecting a 
known capacitance across the winding and determin- 
ing the resonant frequency of the combination with 
the DDO. 

A 100pF 1% silver mica capacitor can be used, 
and the inductance L in 12H can then be found from 
the following: 

25330 
L 

100xF2 

F is the frequency in MHz, as found with the 
DDO. For example, assume resonance arises at 
10MHz. Then 25330 /100 X10 X 10= 2.53µH. 

FINDING CAPACITANCE 
By placing the unknown capacitor across a known 

inductance, the same method Can be used to deter- 
mine the capacitor value. This may be useful with 
capacitors with obliterated markings, or to find the 
value of variable capacitors or trimmers. 

316 

A 54H inductor is convenient and can be wound on 
a lin. diameter former using 24SWG enamelled wire. 
Wind six turns closewound leave a space of 18in., 
and wind a further six turns. The ends are each 1ín. 
long. If maximum accuracy is required, the induc- 
tance can be modified slightly by increasing or re- 
ducing the space, checking resonant frequency by 
the formula given. 

The value of the unknown capacitor C in pi' can 
now be found from: 

25330 C- 
5 X F2 

F is the frequency in MHz, as before. For example, 
suppose resonance arises at 10MHz. From this, 
25330/5 X 10 X 10 = 50.6pF. 

A check by these means will show the value of a 
capacitor or inductor with enough accuracy for 
most purposes. For maximum accuracy, the capacit- 
or or inductor forming the standard should be of 
close tolerance and the resonant frequency checked 
with a finely calibrated receiver, tuned to the DDO. 

Pw 

CQ! CQ! CQ! CQ! 
INFORMATION WANTED 

...service manual or circuit diagram for a Grundig Prima 
Boy. Will refund postage after I've photo- copied it.-Eug ene 
De Mello, P.O. Box 295, Zanzibar. 

...circuits to build a VLF 3 -30kHz LF 30- 300kHz converter. 
C. Mahoney, 37 Camp Place, Callander, Perthshire, Scotland. 

...buy or borrow circuit details of Bendix RA10, P.W. 
September 58, R101 -B (ARN -6); source for PU head Cosmo- 
cord GP19 or similar; surplus conversion manuals Nos. 
2 and 3. -A.D. Besford, G3NHU, 49 Blake Road, Gt. Yarmouth 
Norfolk. 

...loan or purchase handbook for Lafayette HA -600A 
receiver. -B. Harvey, 114 St. Nicholas Drive, Wybers Wood, 
Grimsby, South Humberside. 

...article on DX'ers Processing Unit from P. W. July 
1972. -W. E. Philpott, Russell House, East Cliff, Rye, Sussex, 
TN31 7LP. - information and circuit diagrams on modified No. 19 

set and B44 Mk. 3.-J. Apollo -Oluoch, Comm. Dept. E.A.P.L., 
Box 151, Kisumu, Kenya. 

...buy or borrow any info. on Avo electronic CT38, especi- 
ally opv valve. -P. Saunders, 13 Pulteney Gardens, Bath. 

...circuit or info on micro voltmeter model No. 10B serial 
No. 503 (U.S.A.) -F. Higgins, 4 Rural Cottages, Shrawardine, 
Shrewsbury. 

...gen required on manufacturer /importer of Sonora tape 
recorder. Also cct. diagram required. -K. D. Halliday, 
145 Wenlock Road, South Shields, Tyne and Wear. 
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BOING BACH... 

so 50 

The futtograprj 

F IRST, I would like to say a 
sincere "thank you" to all 
those readers who have 

written to me with information on 
the "Fultograph ". I am at present 
compiling an article on this 
fascinating machine and hope to 
publish it in the near future. 

2 ofjop for u 
IRECENTLY received a copy 

of the Tudor Rees (Vintage 
Services) catalogue and was 

pleasantly surprised on opening 
it to find vast lists of vintage 
radio books, service manuals, 
magazines and equipment offered 
for sale. 

If you are keen on renovating 
vintage receivers, buying spare 
parts or complete models, then 
this is the catalogue for you. 

Tudor Rees has a shop at 64 
Broad Street, Staple Hill, Bristol 
BS16 5NL, and as you can see 
from the photograph it's pretty 
well stocked. 

4013° 
2/, 
11.11 

COLIN RICHES 
Tudor tells me that he has 

always been interested in radio 
and electronics from his school- 
days (he's now 31) so was 
brought up on valves and the 
early days of transistors (yours 
truly can remember paying £1 
for a "red -spot" type). He was 
an apprentice at the local air- 
craft factory and worked there 
with "things electronic ". After 
leaving that, he spent approxi- 
mately seven years at the Bristol 
University as an electronics tech - 
nician-but with transistor tech- 
nology becoming "integrated cir- 
cuit" technology, he realised he 
was fast becoming bored with the 
work as it was, to him, more 
maths than electronics and all the 
"mystery and mystic" had gone. 

Owning a vintage car (1937 
Chevrolet) and belonging to 
various vintage clubs, Tudor was 
often asked by people to repair 
old car radios (valve /vibrator 
jobs). After the first one, he be- 
came hooked- valves and com- 
ponents he could see! Marvellous! 
His repairs to vintage sets soon 

Mr. Rees' 'Aladdin's Cave' of vintage radio equipment. 

moved into the domestic field and 
he did jobs from his home until 
demand became so great he 
opened his shop. 

The business is now in its third 
year and Thdor says he's "touch- 
ing wood" that it will continue to 
flourish. He comments, "There 
are easier ways of making a 
living, but not so many that, are 
so interesting! Every day there 
is something new and the old 
designs were so clever!" 

He tells me that it really is a 
form of nostalgia to him. Nostal- 
gia from the days when as a boy 
he built radios on wooden bases 
using old Practical Wireless cir- 
cuits and using 2 volt battery 
triodes, etc. (bring back the 
PM2!). It's also nostalgia from 
the golden days of radio, when 
British wireless sets were British 
made -and good. 

Personally, Tudor Rees now 
collects early American wireless 
sets of about the 1930s, the Scott, 
McMurdo, etc. 

His shop stocks most equipment 
from 1920 -1950. He literally gets 
asked for almost anything from 
this period and says that there 
is quite a demand for the early 
1930's mains radios. Also, almost 
everybody he speaks to asks for 
crystal sets. 

Catalogue 
The catalogue gives a good in- 

sight into the kind of gear for 
sale in Mr. Rees's shop and he 
tells me it is his intention to 
offer a full service to the vintage 
radio collector and enthusiast. 

If you would like to have a 
copy of the catalogue send 40p 
plus 7p to the above -mentioned 
address. If you wish to contact 
the shop by telephone, the num- 
ber is Bristol (0272) 565472. 

J1: lb pou kuot10 ? 
IN 1926 an Aberdeen court 

imposed fines of £2 -each on 
two wireless "pirates." 

The Sheriff, or magistrate, was 
told by the prosecution that fines 
of £10 had been imposed for simi- 
lar offences "south of the border." 

The Sheriff replied that heavier 
fines might be required to bring 
Englishmen to their senses but he 
hoped the Scotsmen, with their 
appreciation of the value of 
money, would come to their 
senses through the imposition of 
a much smaller fine! 
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Television { 

ON SALE 21st, JULY 

AUGUST 1975 40p 
VIDEOTAPE RECORDING 

Videotape recorders intended for the domestic 
and educational markets are now available. To 
handle such machines it is necessary to under- 
stand the specialised circuit techniques used 
and the mechanical arrangements. This is the 
first part of a new series. 

THORN 9000 CHASSIS 
Thorn's new 9000 chassis, built around the PIL 
colour tube, employs much novel circuitry in- 
cluding the Syclops combined line- output/ 
power supply circuit. How this and the rest of 
the circuit works will be explained. 

OVER -VOLTAGE PROTECTION 

With the advent of solid -state chassis using 
stabilised power supplies came the need for 
over -voltage protection, to prevent the h.t. or 
e.h.t. rising excessively in the event of a fault 
in the regulator circuit. This guide covers many 
different circuit techniques. 

ELECTRONIC LOGIC 

Many will already, have come across logic 
circuitry; those now plunging into the peculiar- 
ities of Ceefax /Oracle decoding will shortly 
have to do so. Our guide, mainly in diagram- 
matic form, covers the various logic elements. 
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DIGITAl WAVEPO 
GI E 

READERS not having access to the instrumenta- 
tion described in Part 2, may nevertheless wish 
to build a function generator. These readers 

can make a number of simplifications to the design, 
without impairing the performance more than their 
lack of instrumentation dictates. 

+15V 

c9mi.. 

59 

6 

S8 

VR6 
5k 

R84 
c^AAAr'+ Fine 

R85 period 
o11AA. 

R86 
o-Wr+ 

R87 
0-W- 

R83 R88 
-AAAr-oloo-t\AN- 

5k R89 
o-qA/r 

R90 

R91 
9 0-AAAr° 

All 5k 
4 

8 

10 

T 
C7 

IC1 
8038 

R2 

9 R3 

1 12 

R82 
61k 

o 

--o 

N 55 

o 

R4 Function 

-15V 
o 

W037 I 

Fig. 10: Circuit diagram of the main generator section of the simplified 
Digital Waveform Generator. 

m 
John Smith C. Eng PART THREE 

Consider the circuit diagrams shown in Part 1. The 
decade switching is unnecessary because calibration 
inaccuracies make. S3 and S4 virtually ineffective. 
Therefore the first simplification made is to dispense 
with these two decade switches and employ the 
coarse steps given by Si only. 

Secondly, it is unnecessary to have two separate 
banks of resistors. Without instrumentation to select 
these resistors the up and down strokes of the 
triangular waveform cannot be made symmetrical. 
Therefore pins 4 and 5 of the 8038 are linked 
together and a single -gang nine -way switch is em- 
ployed instead of the more expensive twin gang 
unit. 

If desired a "fine" adjustment may be incor- 
porated using a 5k11, potentiometer (VR6) in series 
with the, switch (see the simplified function generator 
diagram, Figs. 10 and 11). 

Thirdly, the removal of the decade switches means 
that the LED indicators are unnecessary, and these 
are dispensed with. 

Finally, the sine purity potentiometers VR1 and 
VR2 may be omitted as they have very little effect 
on the waveform. The rest of the circuitry remains 
the same, but as a consequence of the simplifica- 
tions outlined, a very much smaller case may be used 
to house the instrument. 

In the simplified circuit diagram shown in Fig. 10, 
capacitors Cl to C7 have the design values shown in 
the early components list, but the front panel should 
be differently marked. As there are no LEDs to 
indicate the decimal places, the range switch must 
be marked thus : Range 1: X 1 second; Range 2: 
X 100mSec; Range 3: X 10mSec; Range 4 : X imSec; 
Range 5 : X 100pSec; Range 6: X 10iSec; Range 7: 
X 1p.Sec. 

Of course range seven is no more accurate in this 
design than it is in the earlier model. 

COMPONENTS 
Where marked with the same component number 

the same component as shown in the first components 
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:R65 
1k 

R67° 
2.4k: 

+15V 

R60 i C11 

68k olo10pF 

Function 

+15V 

R61 
10k 

Tr1 
BC184 

-15V 

Tr2 
BC184 

R64 
110 

R92 
10. 

R66 VR4 
6-8k 1k 

R93 
Tr3 12k 

BC184 

R62 
4.7k R63 

560 

VR5 
2.5k 

R70 
200 

Tr4 
BC214 

DC 
shift 

Zero 
offset 

list is used. The components which differ or are 
added are: 

S8 Single -pole nine -way switch. 
S9 Single -pole seven -way switch. 
R82 81kft 
R83 -R91 5kft resistors (10kft -h 10k1í in parallel). 
R92 110Sí 
R93 1.2k1í. 
VR5 2.5k1í. 
VR6 5kct. 

The unnecessary components are: Rl, R6 to R59, 
1168, VR1, VR2, VR3, Sl, S2, S3, S4, C12, Dl, D2, D3. 

PERIOD VERSUS FREQUENCY 
This simplified signal generator design is calibrated 

for period in the same manner as the more accurate 
instrument described in Part 2. However, some 
readers constructing the simplified instrument may 
prefer to have switched frequencies as an alternative 
to period calibration. The changes required are quite 
simple. First the range switch must be marked thus : 

Range 1: X 0.1Hz; Range 2: X 1Hz; Range 3: 
X 10Hz; Range 4 : X 100Hz; Range 5: X 1kHz; Range 
6: X 10kHz; Range 7: X 100kHz. 

Switch S8 now becomes a multiplier giving 100, 
200, 300, 400Hz etc. up to 900Hz. VR6 cannot be used 
in this arrangement and must be replaced by a link. 
Secondly the multiplier switch S8 must be wired with 
different values of resistor as shown in Fig. 12 to 
give the preselected frequencies. As with the pre- 
vious design use of the 8038BC will give much higher 
accuracy and better waveforms than the cheaper CC 
model. 

USING THE FUNCTION GENERATOR 
When using the function generator it may be con- 

venient to convert from period measurement to 
frequency. The relationship between period (p) and 
frequency (f) is given simply by f =1 /p. 

Table i gives this relationship for the first two 
significant decades in the form of a four figure num- 

R71 
8k 

R72 
1k 

R73 
800 

R74 
100 

R75 
80 

IAM 0368 I 

Fig. 11 : Circuit diagram of the Differen- 
tial amplifier used in the simplified 
Digital Waveform Generator. 

Sk1 
Output 

S6 
Attenuator 

R69 R76 
2k 10 

R77 
8 

R78 
1 

R79 
1 

ber. To use the table find the row given by the first 
decade and the column given by the second decade 
and multiply the four figure number by the appro- 
priate factor. 

For example, if the decade switches are set to 3, 
6, 0 on range 4 (3.6mSec) the frequency is 277.8Hz 
(divide the number appearing in row 3, Pl, column 
6, P2, by 10). 

Alternatively if a particular frequency is required, 
1.8kHz for example, look for the nearest frequency 
given in the table; 1818 in this case. 1.818kHz is 
obtainable on Range 5 with the decade switches set 
to 550. To produce a frequency nearer to i ° 8kHz the 
third decade switch must be used. In this case it 
gives steps of 3.2 (1818-1786)/10, therefore five or 
six steps on this third decade are necessary to obtain 
1.8kHz. 

It must be remembered that the third decade 
lowers the frequency set by the first two switches. 

+15 volts 
1 20k 30k 

a onno----MA MA 
IC1 pins 

2 12k 13k 
4 and 5 0"".../M MA, 

3 12k 4.7k o---/M, 1/V4 

4 11k 1.5k 
o-/\AA, MA 
5 10k 
o 

S8 6 6.8k 33 1.5k 

7 5.1k 43 2k 

8 5.1k 51 1.1k 

9 4.3k 56 1.2k 

(W038j 

Fig. 12: Va lues of resistors to be wired to the multiplier switch S8 are 

shown here. 
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TABLE I 

P2 
PI 0 1 2 3 4 5 6 7 8 9 

I 10000 9091 8333 7692 7143 6667 6250 5882 5556 5263 

2 5000 4762 4546 4348 4167 4000 3846 3704 3571 3448 
3 3333 3226 3125 3030 2941 2857 2778 2703 2632 2564 
4 2500 2439 2381 2316 2273 2222 2174 2128 2083 2041 

5 2000 1961 1923 1887 1852 1818 1786 1754 1724 1695 

6 1667 1639 1613 1587 1563 1539 1515 1493 1471 1449 

7 1429 1408 1389 1370 1351 1333 1316 1299 1282 1266 

8 1250 1235 1220 1205 1190 1176 1163 1149 1136 1124 

9 1111 1099 1087 1075 1064 1053 1042 1031 1020 1010 

Range 1: = 10,000 to give Hz 
Range 2: =1,000 to give Hz 
Range 3: 4-100 to give Hz 
Range 4: +10 to give Hz 
Range 5: =1,000 to give kHz 
Range 6: =100 to give kHz 
Range 7: 4-10 to give kHz 

P3 Thethirddecadelowersthefrequencyinroughlyequalsteps .Forexample, 
at PI and P2 setting of 18, P3 reduces frequency in the steps 1019, 

1018, -1017, etc. 

With a little practice the use of the table for con- 
verting period to frequency or frequency to period 
settings is quick and accurate. 

USING SINE WAVES 
Apart from their use as a signal source in the de- 

velopment of circuits, sine waves are invaluable for 
gain -frequency plots of amplifiers. In the case of an 
audio amplifier a set of characteristics may be plotted 
showing level response, maximum bass /treble 
response and minimum bass /treble response. 

The fine adjustments possible using the three 
decade switches makes the generator admirably 
suited to plotting the characteristics of scratch filters, 
or indeed any other kind of filter working in the 
0.1Hz to 100kHz range. 

A further use is in the gain -phase analysis of 
general feedback amplifier design for stability. 

USING TRIANGULAR WAVES 
The triangular waveform can be very useful in 

the investigation of trigger levels for devices like 
Schmitt trigger circuits, logic circuits, pulse genera- 
tors, etc. At low frequencies it provides a slowly 
rising ramp where time and voltage are related. Such 
a waveform can often be most useful in general 
circuit design where linearity is important. 

The triangular waveform can be used for investi- 
gating intermodulation distortion. When examining 
an amplifier with sine waves, deviation from linearity 
does not show up very well and with square waves 
not at all. However, providing there is no distortion 
due to frequency limitations, deviations from 
linearity shows itself most clearly on triangular 
waveforms. 

It is well known that non -linear characteristics, 
such as a diode, can be used for demodulation or 
frequency changing simply by applying two signals 
and using the resulting sum and difference 
frequencies generated. Similarly, if- a multiplicity of 
frequencies are applied to an amplifier which has 
non- linear characteristics sum and difference (inter - 
modulation) components are produced. This is why 
some inferior amplifiers can pick up interference 
from powerful radio stations. 

Great care must be exercised in testing to ensure 
that frequency limitations are not causing distortion, 
a factor of at least 20 to 25 must be allowed for 
faithfully reproducing the harmonics. 
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For example an amplifier of 10Hz to 100kHz band- 
width should be tested with a triangular waveform 
of less than 4 to 5kHz, 500Hz to 1kHz would be ideal. 

In the case of class B output stages any crossover 
or unbalance in the output amplifiers is immediately 
apparent when the triangular waveshape is applied. 
With these tests it is desirable to use a double 
beam oscilloscope to compare input directly with 
output signal, however, if this facility is not available 
the linearity of the generator is good enough to 
obtain useful results from a single beam instrument. 

SQUARE WAVE TESTING 
The square wave signal is used as a source for 

testing digital circuits such as counters, logic, 
digital frequency meters, etc., but is also used in- 
creasingly by hi -fi specialists for testing audio 
amplifiers. 

Gain frequency plotting and linearity checks with 
sine and triangular waveforms tell little about the 
transient response of amplifiers. Square wave tests 
are capable of showing unwanted resonances which 
can spoil an amplifier's ability to reproduce 
transients, (sharply changing waveforms such as 
cymbals). 

A well -shaped square wave signal consists of the 
fundamental frequency plus a large number of 
harmonics, which are, necessary to form a precise 
square wave signal. Therefore when a square wave 
is applied to an amplifier it is, in effect, producing a 
whole band of frequencies. This means that when 
the square wave output is viewed on an oscilloscope 
its shape is determined by the characteristics of 
the amplifier. 

The characteristics of an amplifier are investigated 
by connecting it to a resistive load and applying a 
small amplitude, square wave signal to the input. It 
is essential in this test to ensure that the input signal 
is small enough to prevent saturation of any stage 
in the amplifier. 

Low frequency High frequency 
resonance 

Rise time/ 

Droop 

Fall 
time 

(a) 
ouHZ 

(b) 
10kHz 

(c) 
500Hz 

(d) 
500Hz 

(e) 
500Hz 

500Hz- 

wo39I 

Fig. 13: Typical square wave responses. (a) Pulse with droop and low 
frequency resonance. (b) Pulse with low rise and fall times and high 
frequency resonance (c) Effect of bass cut (d) Effect of bass boost 
(e) Effect of treble cut (f) Effect of treble boost. 
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SQUARE WAVE RESPONSES 
The output signal will not be perfect, Figs. 13a 

and 13b show the possible responses to low and 
higher frequency square waves. Fig. 13a shows a 
pulse with droop and a low frequency resonance, 
such a resonance could be concerned with the low 
frequency phase -gain characteristics of the amplifier. 

Low frequency resonance is not common, but the 
pulse will droop in any capacitively coupled ampli- 
fier, as it is related to the low frequency 3dB point. 
Strictly speaking it is difficult to relate droop to the 
3dB point in an amplifier, because the rate at which 
the amplifier response falls towards cut off influences 
the droop. However, many writers assume a single 
time constant (6dB per octave) and estimate the 
3dB point from the droop that this single time 
constant causes. Droop is also caused by the bass cut 
control and may be used to evaluate the operation 
of the bass tone circuits. 

Fig. 13b shows the response to a high frequency 
square wave. Here the rise and fall times are re- 
lated to the high frequency response and may 
used to calculate this response if the 6dB per 
octave time constant is assumed. The figure also 
shows some high frequency resonance which may be 
caused by the overall gain -phase response, alterna- 
tively it may be caused by a single faulty stage in 
the amplifier. Whatever the cause, such resonances 
must be eliminated. 

N 
20Hz 

20Hz (b) 

1W040 

Fig.14: (a) Test set -up for producing the characteristics of a loudspeaker 
in its enclosure (b) The response of an underdamped system. 
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The completed Digital Wave- 
form Generator. 

TONE CONTROLS 
Figs. 13e, d, e, and f show the effects on a 500Hz 

signal of the bass cut, bass boost, treble cut and 
treble boost controls respectively. 

The bass cut control increases the droop (c), 
whilst the bass boost control gives a rising response 
(d). However, if a very low frequency signal is used 
the cut off characteristics of the amplifier causes 
droop which no amount of bass boost can »compen- 
sate. 

In waveform (e) it is apparent that treble cut 
gives rise to a slowly rising response. (Most of the 
high frequencies are concentrated in the leading 
edge of the pulse). Treble boost, on the other hand 
increases the amplitude of the high frequency com- 
ponents giving rise to the spikes shown in (f ). In 
practice the low frequency characteristics show up 
better at low square wave frequencies (50 to 
100Hz), whilst the high frequency effects are more 
apparent at the higher frequencies. (1 to 4kHz). 

The testing of loudspeaker enclosure damping can 
also be carried out with the aid of square waves. In 
this test the square wave generator must drive a 
powerful amplifier coupled to the loudspeaker 
through a high resistance. A resistance some ten 
times that of the loudspeaker will be necessary 
using an amplifier capable of operating without its 
loudspeaker load. The amplifier must also be 
capable of operating at frequencies below that of 
the speaker resonance under test, and capable of 
producting satisfactory square waves at 20 to 30Hz. 

Fig. 14 shows the test circuit arrangement. A high 
gain oscilloscope is necessary to see the type of 
response shown. This response represents an under - 
damped system where the box or loudspeaker is 
resonating. 

This method provides a means of investigating the 
effect of various cavities and baffles using a variety 
of loudspeakers. Removing or omitting the high resis- 
tance will cause the amplifier to damp the loud- 
speaker system (a highly desirable characteristic in 
practice) which will mask the effects of acoustic 
damping in the loudspeaker system. 

These suggestions represent just a few uses for 
the function generator, there are many more. 
Readers constructing the instrument will find that it 
is an invaluable signal source for testing their 
various constructional projects. 
ERROR In the circuit of Fig. 4, Part 1, the resistor 
in the bias chain of Tr3 (R61) was shown connected 
to earth. It should in fact be connected to the +15V 
line as indicated in the board layout in Fig. 6 Part 2. 
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RACING ELECTRONICS 

WHEN 
a racing car goes out on to 

the track, a great number of 
estimates have to be made. For 
example, how long the fuel will last. if 
you pull the car in for refuelling too 
'quickly, you will loose valuable time. 
If you leave it too late, it may run out of 
petrol and you'll loose the race all - 
together. 

At Indianapolis, Indiana, the Gato- 
rade -McLaren racing car is different - 
it cuts out all the guesswork. Under 
the bonnet sits an engine plus a 

radio transmitter. The input of the 
transmitter accepts signals from 
various sensors strategically placed, 
and the output is radioed back to a 

computer in the pits. A printout or a 

visual display tells the pit mechanics 
and engineers exactly what the 
state of the car is -and the information 
is never more than one second old! 
The sensors are scanned 100 times 
every second by the computer. 

A tiny propeller in the fuel lead tells 
the computer exactly how much fuel 
is being used and the computer can 
then display exactly how much is left. 
It can also time the car each lap. 

Some 14 of the car's functions are 
monitored. These include the "ride 
height" of each wheel, the oil and 
water temperature andtheir pressures, 
forward and sideways acceleration, 
manifold pressure, air inlet tem- 
perature etc. 

Perhaps the ultimate will be where 
the driver sits on the side of the 
track and "drives" the car by looking 
at a tv screen which shows the track 
immediately in front or the radio - 
steered car via a small tv camera. 
Possible, but remote. 

OPTICAL COAX? 
Have you ever looked at a piece of 

coaxial cable and thought how much 
material and effort goes into pro- 
ducing it? All that copper. Now 
think of the larger coaxial cables used 
in professional telephone cable 
systems etc. It could well be that the 
coax cable will be replaced, gradually, 
by plastic fibres. 

A laser beam can be shone down 
a plastic light fibre (like the "mare's 
tail" displays) and the single beam 
can carry some six different tv 
channels or a very large number of 

N ES-JENT DEVELOPMENTS 

telephone conversations. Good 
thing about plastic fibre is that it 
doesn't rot or corrode, it's light in 
weight and the system isn't prone to 
electromagnetic or electrostatic 
interference. 

At the University of London, one 
experiment has been to pass signals 
down a light fibre (just one) and it is 
possible to "tap" off the signal any- 
where along the fibre without break- 
ing the plastic. A sensor -so tiny 
that it can be mounted on the inside 
edges of a small clothes peg, is 
simply clipped anywhere along the 
fibre and the signal can be heard via 
the tap. 

It is interesting to note that two of 
the large connector manufacturers - 
Amphenol and ITT Cannon, already 
offer connectors not for connecting 
things electrically, but optically. 
Amphenol has a small "coaxial type" 
plug and socket, while ITT Cannon 
has a multi "pin" plug and socket. 

20% EFFICIENCY CELL 
Another thing not to be taken 

lightly is the new approach to photo- 
cells by Bell Labs. A 5 micron thick 
gallium arsenide coating is one of the 
secrets which, it is claimed, assists 
in the making of a cell which will have 
nearly 20% efficiency. While 20% 
may not sound very high to some, it 
is quite an achievement when com- 
paring it with the 8% efficiency of the 
current silicon cell. 

GIVE US A TUNE! 
The world of computers seems to 

be a place where the smaller and 
smaller gets ever more complex. 
We've reached the stage of mini- 
computers which seem to have 
amazing versatility when coupled to 
certain other items. For example I 

hear of one application where a 

minicomputer was programmed and 
coupled to a suitably "voiced" 
oscillator and tone forming circuits. 
The net result and point to it all was 
that the computer played the second 
instrument in a Beethoven clarinet 
duet and listeners were unable to tell 
which was the computer and which 
was the real man plus proper clarinet. 

Perhaps schoolboys will be pro - 
gramming their more advanced pocket 
calculators to sing Good King 

Wenceslas outside your door at 
Christmas thereby allowing them to 
concentrate on the more important 
task of collecting and counting the 
money. 

DIAMONDS ARE . . . 

Diamonds are supposed to be a 
girl's best triend so perhaps saphire 
could do something for the men? 
It's certainly doing something for the 
giant US company Hughes Aircraft. 
This company had been making 
liquid crystal displays by placing 
same on a bulk silicon cubstrate. 
This same substrate also contained 
the addressing and switching cir- 
cuitry. Now, Hughes is building the 
display but using a saphire substrate. 
Better yield and isolation between 
elements plus simpler processing 
are some of the advantages. A 
10,000 element display has been 
fabricated using this type of substrate 
and it measures only one inch 
square. Rumour has it that Hughes is 
now working on a 2 inch square 
device. 

I would think that viewing a single 
element on the saphire substrate one 
would see precious little. 

TIE -PIN TELLY ?' 

Some time back I commented on a 

minute calculator which fitted on the 
wrist. I note that the Optel Corp. in 

America has just launched a wrist- 
watch which is also a calculator - 
the whole lot in a single wristwatch 
case. Prices quoted are between 
500 dollars and 1,000 dollars and the 
watches /calculators have eight digit 
readouts and employ liquid crystal 
displays. The batteries are disposable 
types and should last for a least one 
year. 

About time we saw the tie -pin 
television isn't it? 

BUG- FINDER 
In the June issue we referred to the 

EMI wide -band receiver as the Blood- 
hound. This should have read 'Bug - 
hound.' Our apologies. 
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A GUIDE TO AMATEUR RADIO (Sixteenth Edition) 
By Pat Hawker G3VA 
Published by the Radio Society of Great Britain, 
35 Doughty Street, London WC1 N 2AE 
112 pages 9; X 7 *in. (248 X 184mm) 
Price 98p (£1.10 inc. p /p) 

AS compiler of the Amateur Bands feature every month 
I receive many letters from would -be listeners to the 
short wave bands. One question pops up more fre- 

quently than any other, "where can I get a book that explains 
all the jargon I hear and read about concerning the SW 
bands ?" "What's a QSL card ?" is another favourite. 

Having enjoyed the privileges of a licensed radio amateur 
for more years than I care to remember I usually try to steer 
a newcomer's interest towards the amateur bands! I see 
no point in listening to broadcast stations, frequently 
using very high power, when I can be talking to another 
amateur thousands of miles away on gear that I have built 
myself. One cannot achieve this overnight but it should be 
the natural target of any short wave listener. It is at this 
point that I always advise newcomers to write to the RSGB 
for the Guide! 

In reviewing a book it is all too easy to list material that 
one feels ought to have been included in the interests of 
completeness. In the Guide this seems to me to be quite 
impossible! It's all there, page after page of solid information, 
all the hieroglyphics and jargon carefully explained in much 
detail. However, since this is the sixteenth edition it is 
inevitable that much of the material used was already set 
and the consequent saving in production costs is reflected 
in the very low cover price. 

For year after year the Council of the RSGB has dodged 
the issue of revising the Guide and the longer it is left the 
costlier will be the work involved but it will have to be done. 
Reading the Guide a newcomer could be forgiven for thinking 
that a new term "Mc/s" had been invented, replacing MHz! 
Even in the new material it has been persisted with. A note 
to explain why it occurs at all would not have been out of 
place on the first page. 

There are many other inconsistencies which could be 
cleared up such as the use of K, ohms, m /ohms and KO for 
resistance instead of S2, ka, MO, etc. "Condenser" instead of 
"capacitor" in places, reference to component suppliers no 
longer in business, use of metric and Imperial measurements 
on one diagram! 

Chapter One (This is Amateur Radio) answers some of the 
simpler questions, "what types of licences are available in 
the UK ?, "how much do they cost ? ", "are the exams difficult 
to pass ?" and perhaps more pertinent "how much does an 
amateur station cost ? ". Chapter Two (Getting Started) looks 
at log- keeping, discusses the characteristics of the amateur 
bands from 1.8MHz to above 1215MHz, advises on the 
sending of reports, and reviews amateur equipment in a 
general way. Although the PA circuit in Fig. 17 is not in- 
tended to be a practical one, a blocking capacitor in the 
anode circuit would not have come amiss! Chapter Three 
(Communications Receivers) gets down to details on 
requirements, leading to practical designs for a high stability 
converter, a Q multiplier and the now famous RSGB Tran- 
sistor Four simple superhet. 

Chapter Four (Amateur Transmitters) discusses the 
usual types of oscillators found in amateur transmitting 

equipment, leading on to power amplifier design and the 
problems of harmonics and parasitics, a much -beloved 
subject of the Radio Amateurs Examination! CW and tele- 
phony operation is followed by aerials, frequency measure- 
ment and the RSGB Noviset, a low power transmitter for 
telephony or CW on the 160/80m bands. 

Chapter Five (The Licence Examinations) is perhaps the 
most important chapter in the Guide! Details of the RAE 
syllabus, which is very frightening and daunting to the 
prospective candidate but need not be, a typical exam 
paper, a summary of licence conditions and a table of 
frequencies available to the UK amateur. Finally, preparing 
and passing the RAE, some very useful advice indeed if 
only candidates would heed it! 

Having got a ticket Chapter Six (Operating an Amateur 
Station) will assume a new significance with notes on the 
Morse code, RST code, International Q code and Amateur 
Abbreviations, and, very useful indeed, the list of callsign 
prefixes. Chapter Seven (Workshop Practice) should con- 
vince the newcomer that making one's own equipment is 
not so very difficult after all, and, very significantly, that it's 
very much cheaper and certainly much more satisfying. 
For some strange reason a 3.5MHz direct -conversion 
receiver design is included in this chapter. 

Chapter Eight (Amateur Radio Equipment) is completely 
new in the Guide and quite invaluable to the would -be 
purchaser of any amateur gear. A review of receivers from 
the 30s to the present day runs on to transmitters and trans- 
ceivers and is followed by an extremely useful listing of 
equipment, by make, with basic technical data. Finally, 
Chapter Nine (The RSGB and the Radio Amateur) outlines 
the work of the Society and the advantages of being a 
member. 

Don't worry about my trivial criticisms! It's still a wonderful 
publication and worth every penny! 

Eric Dowdeswell G4AR 

4 

BINDERS FOR PW 
Keep your copies together 

Keep them clean 
with the 

PW Easi- Binder 

The Easi- Binder is attractively bound with 
the title blocked in gold on the spine with 
the current (or last) volume number and 
year. For any previous volume numbers 
please advise year and volume and a 
separate set of gold transfer figures will be 
supplied. 

£190 inclusive of VAT, post and packing 
from: 
Post Sales (Binders) IPC Magazines Ltd., 
Carlton House, 68 Great Queen Street, 

London WC2 

324 Practical Wireless, August 1975 

www.americanradiohistory.com

www.americanradiohistory.com


BENTLEYACOUSTIC 

CORPORATION LTD . 
7e GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX 
All prices inclusive of V.A T. at 25% Telephone 6743 

ERCH81 
EOH83 
ECH84 
EC 80 
EOL82 
ECL83 
ECL84 
EOL86 
ECL86 
EF22 176 
8E40 
EF41 
EF42 
EF73 176 
EF80 
EF83 117 
EF85 
EE86 

EF41 
EF92 
EF97 
EF98 
EF183 
EF184 
EF804 146 
EH90 
EL32 
EL34 117 
EL35 893 
EL39 893 
EL41 E81 
EL83 
E84 
EL85 
EL86 
EL860 141. 
EL506 105 
EM80 
E5181 
EMS3 
E5t84 
EXSS 117 
E41S7 
EXII803 

284 
EY61 

82 

.52 
52 
47 
40 
82 
70 
70 
47 

88 
82 
82 

29 

85 
53 

85 
59 
94 
94 
35 
41 

53 
59 

59 
70 
64 
36 
52 
45 

58 
76 
64 
47 

82 

47 

EY83 .63 
EY84 42 

-39 
EY88 

/6 
.47 

EY91 .88 
EZ40 -59 
E241 24 
EZ80 -83 
EZ81 .34 
GY501 82 
G232 59 
GZ38 1.46 
GZ34 -70 
áZ37 LIT 
HABC80 

70 
HL23DD 

48 
HL41D 

$ 84 
HL42DD 

2.84 
HN809 1.78 
HVR2 1.17 
HR2A 

117 
KT41 1.17 
ÁT66 2.93 
ET81 234 
KTW611-76 
ETW621.78 
KTW6311.7 
M31LD6 

1.17 
P61 49 
PABC80 -45 
PC88 70 
PC88 -70 
PC95 70 
PC97 -41 
FC900 47 
PCC84 -85 
PC085 52 
PCC88 -70 
PCC89 58 
200189 56 
PCF80 -47 
PCF82 -47 

PCF86 
PCF200117 

POF801159 
POF802 
PCF806 
PCH200 

100 
PC82 

-201.83 
POL84 
POL86 
POL805 
PEN45 
PEN45DD 

PEN46 
PEN458DD 

2E57002ß4 
4020 2.84 

PFL200 
PL33 
PLS6 
PL81 
YL81A 
P82 
P83 
P84 
PL504 /600 

P1.505 1-70 
PL508 1-05 
PL509 1.70 
2Y83/2 
PY81 
PY82 
PY83 
PY88 . 

PY500A 
1.11 

PY800 
PY801 
PZ30 
QQV03 /10 

9.05 
Q875/20 

1.17 

50 

59 
59 

45 
58 
47 
55 
64 
94 

44 
.59 

-82 
-59 
70 
-68 
58 
-43 
47 
-47 

12 

53 
41 
25 
45 
47 
. 

-47 
47 
.56 

Qß96/301. 

QV04/7 

R19 170 
TH283 117 
TP2620117 
UA8C80 
UAF42 
UBO41 
UB081 
UBF80 
UBF89 
UBL21 284 
U092 
110,084 
U0085 
UCF80 
UCH21 2 

U3103'Ì 
UC82 
1101.83 
ÚF41 
ÚF42 
ÚP80 
ÚF$6 
ÚF89 
11141 
1184 
11X80 
11Y41 
ÚY86 
UM 117 
U12/12 117 
U19 8.98 
1125 
1126. 
U33 176 
1735 176 
U81 
U191 
U251 
U301 
U403 
U404 
U801 
U4020 
VP23 

17 

47 
70 
70 
58 
47 
47 

53 
98 
58 
82 
84 

47 
45 
04 
82 
88 
41 
bß 
47 
70 
49 
52 
58 
41 

70 
77 

94 
69 
94 
-70 
88 
64 
76 
70 
88 

R106 59 
V11111 94 

VU120A 
17 

1.17 
V17133 94 
W107 1.17 
W729 1.17 
X65 1.46 
X86 1.46 
X101 2.84 
2759 5.85 

Transistors 
& Diodes 
1N4744 18 
2N404 18 
2N966 18 
2/41756 14 
2N1756 1. 0 
2N2297 29 
2572369 18 
2N3053 42 
2N3121 3.22 
2E3703 -215 
2573709 26 
ÁA119 20 
ÁA120 20 

ACY17 
ACY18 

A020 
ACY21 
A0Y22 
ACY28 
AD140 
AD149 
AD161 
AD162 
AF114 
ÁF115 
AF117 
AF121 
AF124 
AF125 
AF126 
AF180 
AF186 
BA115 
BA116 
BA129 
BA130 
BA163 
ßC107 
80108 
B0109 
B0313 
ß0115 
BC116 
1C118 
BCY10 
BOY12 
BCY33 
BCY34 
BC1788 
BCY39 
B2138 
8F159 
ß2'163 
B1'173 
BF180 

88 8F186 52 
26 131194 .20 

28 BFY51 25 
25 BFY52 -26 
20 BY100 13 
28 ßY114 -23 
47 ßY126 20 
64 BY127 28 
59 BYZ10 43 
59 BYZ11 88 
83 BYZ12 13 
20 BY218 88 
25 FSY11A 29 
39 FSY41A -29 
38 0A9 16 
22 0A10 .55 
23 0A47 18 
62 0A70 10 
71 0A73 á0 
18 0A79 12 
23 OAS' ' 12 
16 0A85 12 
18 0A90 16 
20 0A91 12 
16 0Á96 -12 
16 0A200 -12 
18 0A202 -13 
88 0044 13 
90 0046 14 
88 0046 20 
29 0070 16 
59 0071 14 
64 0072 14 
26 0074 29 
29 0075 14 
89 0076 10 
83 0077 35 
23 0078 -20 
88 OC78D 20 
26 0081 -14 
49 OCS1D 14 
29 0082 1.4 

OB2 .47 
0Z4 55 
lAß 52 
1A5GT 59 
1A7GT 78 
1834T 59 
1H5GT -70 
11.4 38 
1N5GT 18 
1E5 58 
184 -89 
1U4 88 
1U5 53 
2D21 64 
2X2 -70 

3M 
2X2 59 

59 
3Q4 40 
3Q4 -84 
854áT -84 
854 -47 
3V4 88 
4086 64 
5008 64 
5114áY 94 
6U4G .47 
5V4G .59 
5Y3GT -53 
5Z3 88 
524G 43 
52411T 18 
8/3012 d0 
6A8G 146 
6AC7 57 
6AG5 .39 
6A116 -70 
6AJ5 76 
6AK5 .47 
6ÁK6 -70 
6A118A 14 
6AN8 12 
6AQ5 .53 
EARS 7D 
6Á87 1.17 
BATE -bß 
DAUB 35 
BAV6 58 
6ÁW8Á1.11 
6A %4 -88 
6ß8G 85 

6ßA6 .41 
6BC8 70 
6BE6 .41 
6BH6 70 
62J6 84 
6BK7A 70 
8BQ7A 64 
6BR7 -1.17 
6BR8 1.78 
6B27 1.64 
6BW6 44 
6BW7 .57 
6026 .57 
604 .69 
606á .69 
606 47 
609 1.17' 
60G8á 146 
60á6A -88 
6CL6 .94 
60L8Á .94 
60X7 88 
6CU5 .88 
60W4 1.17 
6DE7 .88 
6DT6A 88 
6EW6 .88 
6E5 147 
6F1 88 
6F6G 19 
6F13 82 
6F14 .88 
6F15 18 
6118 .64 
6123 82 
6F24 -1.00 
6F26 1.17 
6F28 78 
6132 59 
6G851 59 
6GH8A 88 
6G%5 -76 
6G177 88 
SHOOT 89 
635áT .53 
636 85 
6J7G 85 
6311A .88 
6K7G -85 
6E8á -58 

6L1 2 34 
SLOGC 68 
61.7 59 
61.18 64 
6L19 284 
6LD20 88 
6577áT 70 
6Q7G 59 
6Q7GT 59 
6Q7(M) 64 
6ß7G 70 
6R7(M) (X) 52 
65A7 52 
62G7áT 52 
68317 52 
6837 52 
6877 84 
6SQ7GT 52 
6SQ7GT 53 
6V6á 20 
6X4 53 
6X4 47 
6X5GT 53 
7B6 89 
787 82 
7H7 88 
7R7 94 
7Y4 88 
7Z4 94 
9D7 76 
1002 76 
10DE7 88 
10F1 88 
10F9 76 
10218 64 
1OLD11 82 
1ßP1S 88 
10P14 884 
12A6 75 
12AC6 82 
12AD6 76 
12AE6 78 
12AT6 47 
12AII6 58 
12ÁV6 59 
12BÁ6 53 
128E6 59 
12ßH7 59 
12ßY7 88 
12E1 851 

12J7GT 70 
12%5 1.17 
12K7GT 19 
12Q7GT 13 
12807 59 
122G7 47 
1281E7 41 
12237 52 
128517 76 
128117 28 
14H7 14 
1487 99 
19ÁQ6 09 
20Dß 7.00 
20E2 88 
2011 29 
207.1 1.29 
20Pß -17 
2014 1-17 
25A6 1.70 
25Á6G 70 
25ßG 70 
2525G 12 
2524G 47 
2525 94 
2526G 82 
28D7 1-17 
80A6 -76 
30015 82 
30017 -84 
30C18 82 
SOBS 88 
3011.1 .78 
30E12 78 
30E112 1.05 
30FL13 14 
80E114 -82 
301.15 82 
30L17 76 
SOP4MR 

1.17 
30P12 78 
30P19/ 

8024 48 
ß02L1 1.00 
30PL13 1.11 
30PL14 
ß02L15 .94 
35.43 78 
3505 28 

35D5 28 
358GT 48 
35W4 49 
3523 18 
3524GT 82 
36Z5GT 88 
42 29 
43 1117 
5085 1.00 
5005 70 
50CD6G 

1.88 
50E115 86 
808áT 70 
85A2 70 
90A3 -93 
90ÁG 2.98 
9001 -81 
900G ßá8 
21082 89 
807ßG -57 
807 117 
5702 1.17 
5763 118 
6057 1-17 
6060 1-17 
6067 1.17 
7193 12 
9002 29 
9006 86 
ACPEN 1.17 
A02 /PEN / 

DD 11.7 
ACEPEN 70 
AC /TH1 - 

1.17 
AL60 1-17 
ATP4 -59 
421 29 
AZ81 70 
A341 19 
BL83 2-34 
0133 1.87 
CY1C 1.17 
CY31 25 
DAF91 -59 
DAF96 
DC90 70 
DF91 .85 
DF98 .59 

DE40 82 
DK92 82 
DK96 70 
DL96 64 
DX70 70 
D5171 176 
DY87 /6 41 
DY802 41 
E8000 257 
EBOF 184 
E8800 89 
E18OF 70 
Eß820 147 
E1148 62 

ß 02 
EA76 S7 
EÁ78 117 

45 
EAF42 88 
EAF42 SS 
EÁ1801 29 
Eß34 -29 
EB91 SS 
EBC41 is 
EBC81 41 
EBF80 48 
EBF83 50 
EBF89 S8 
EBL21 234 
Eß86 82. 
EC88 82 
EC92 58 
E0033 176 
ECM 111 
E0040 117 
ECC81 40 
ECCS2 39 
E0083 89 
ECC84 41 
ECC85 47 
ECC86 100 
ECC88 52 
ECC189 76 
B008071 41 
ECF80 53 
ECF82 58 
ECF88 66 
ECF804263 
ECH21 2 84 
ECRU 146 

ÁA129' -20 
AAZ1S 88 
AC107 20 
AC113 83 
AC126 46 
A0127 22 
AC128 16 
AC132 16 
AC154 13 
AC156 '26 
AC157 -33 
AC165 13 
AC166 -88 
.A0168 -49 
AC176 71 
MATCHED TRANSISTOR SETS: - 
LPlb (A0113. Á0354. Á0367. ÁÁ770) 60f 

per peek. 1 -0081D a 2 -0081, 659. 
1 -0044 

1-0081D 
2 -0046, 55D 1- 0082D. * 

2-0082 .029. Bet of 3-0083 -842. 

VALVES ALSO REQUIRED FOR CASH. LOOSE OR BOXED, BUT MUST BE NEW. OSIERS 
MADE BY RETURN. . 

goods are'unused and subject to the standard 90 day guarantee. Cash or cheque with order only. 
Despatch charges:-Orders below £10 in value, add 25p for post and packing. Orders over £10 poet 
and packing tree of charge. Same day despatch. Any parcel insured against damage in transit for 
only 5p per parcel extra. Terms of business free on request. Many others in stock too numerous 
to mention. 
Please enclose S.A.E. for reply to any correspondence. 

And now the FANE `SPECIALIST' RANGE 
LOUDSPEAKERS OF OUTSTANDING QUALITY FOR THE DISCRIMINATING PROFESSIONAL 

Features include ROBUST CAST ALUMINIUM CHASSIS and 2" EXTRA HIGH POWER VOICE COILS 
All models available In impedances of It ohm or 15 ohm Guarantee: 2 years 

Recommended Prices inc. VAT b 
12 

{ 
PA 60' 60 watts R.M.S. 

//lust. 
12" 

DISCO 60' 

'POP' RANGE 
FAST SELLING and 
RELIABLE UNITS 
POP 15 12" 15w £7.70 
POP 20T I o" 20w £8.95 
POP 25T 12" 25w £10.99 
POP 50 12" 50w £ 14.25 
POP 55 12" 60w £ 17.95 
POP 60 is" sow £18.95 
POP 70 is" 70w £19.95 
POP 1001 s" mow £35.95 
Available in impedances 
of either 80 or ISO 

12" 'DISCO 60' 60 watts R.M.S. 
Linen Cone Surround. Fitted extra 
large Tweeter Cone. Frequency 
Range 50- 15.000 Hz £24-75 Rec. Retail Price 

Tweeter 
Cone Surround. Fitted t/ 

Tweeter Cone. Frequency Range £` 
50- 15,000 Hz. Roc. Retail Prie 

FOR GENERAL PURPOSE PUBLIC ADDRESS' 

15" 'BASS 70' 70 watts R.M.S. 
112" 'GUITAR 601' 60 watts R.M.S. Linen Cone Surround. Frequency Rec. Retail Price 

Range 40 -7,000 Hz. Can be used £3375 
singly but ideally TWO UNITS IN 
A SINGLE CABINET. 

RECOMMENDED FOR ALL BASS INSTRUMENTS 

Plastiflex Cone Surround. Alumin- 
ium Centre Dome. Frequency £23.50 Range 50 -9,000 Hz. 

Rec. Retail Price 
DESIGNED FOR LEAD GUITAR 

12" 'GUITAR 60B' 60 watts R.M.S. 
Linen Cone Surround. 
Frequency Range 45- 9,000 Hz. 

Rec. Retail Price £33.95 
FOR USE IN MULTIPLES FOR BASS GUITAR 

AND for those who can afford the 
very hest ,there is our range of 

'CRESCENDO' 
MODELS 
12" UNITS 

from 

15" UNITS 
from 

£44.96 
Rec. Retail 

£58'70 
Rec. Retail 

HIGH FREQUENCY 

HORN - UNITS 
MODEL 910 Mk II 
Rating 50 
watts with 
recommended 
filter. Rec. Price 

£16.95 
MODEL 912 Rec. Price 

se itivity 
higher jet Áa50 

MODEL 920 Mk II (as illust) et. Price 
significantly increased 
sensitivity. Rating with 
recommended filter 100 watts 
HPX1 HIGH POWER CROSS -OVER UNIT 
Suitable for above Horn Units Rec. Price L2.50 

.£47.50 

Please send S.A.E. for leaflets on any of above ranges Prices shown correct at 17 May, /975 

Distributors (Wholesale & Retail Trade): LINEAR PRODUCTS LTD.. ELECTRON WORKS, ARMLET, LEEDS. 
Manufacturers enquiries to FANE ACOUSTICS LTD., 286 BRADFORD ROAD, BATLEY, YORKS. 
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by Eric Dowdesweil G4AR 

REPORTS from readers continue to arrive in 
spite of the competition from many other 
summer activities. Perhaps I ought to put 

summer in quotes as snow falls to a depth of several 
inches in the North! That'll keep the lads glued to 
their sets! Incidentally, because of changes to our 
printing schedules you can now hold your reports to 
me until the end of the month. This ought to get 
your reports into print a bit sooner after you part 
with them and generally make the news a bit more 
up -to -date. 

Among the regular publications that come my way 
is TARS TALK, journal of the Torbay Amateur 
Radio Society, and one that I enjoy reading very 
much. The Society obviously has a solid core of hard- 
working members resulting in a healthy member- 
ship. Apart from regular meetings the Society 
organises coach trips from time to time in which 
wives, girl -friends and children take part, thus show- 
ing that radio amateurs do have a human facet, for 
a short time, anyway! Those interested and lucky 
enough to live in the Torbay area should contact 
M. Yates, G3UIQ, 23 Waverley Road, Newton Abbot, 
Devon, secretary of TARS. 

There are dozens of similar societies up and down 
the country so if you are unattached radio- society- 
wise (ugh!) why not ask the Radio Society of Great 
Britain at 35 Doughty Street, London WC1, for the 
address of your local society? In the larger towns 
there may well be two or three from which you 
can choose. While you are at it, why not consider 
getting a copy of the Society's Guide to Amateur 
Radio (16th Edition) which is a give -away at £1.10 
p /p. Hopefully, my review of the Guide should 
appear elsewhere in this issue. 

Tim Charles (Colchester) grabbed the far end of 
his 132ft aerial wire and pulled it round to form a 
half wave loop on 80m, and, parallel tuned with 
500pF, was delighted to find it tuned to all the HF 
bands. I feel it must have been mis- matched at times 
but full marks Tim for experimenting! On 2m Tim 
now has a Microwaves Module converter feeding his, 
CR70A on 2 to 4MHz. He mentions some very low 
power work by G8EWC on 2m, heard by Tim when 
the power was just 10mW, that's milliwatts not 
megawatts! Distance was only one and a half miles 
but the 8- element Yagi at EWC must have helped. 
326 

Paul Barker (Sunderland) doesn't intend to wear 
out his bandswitch! He stuck to 20m SSB and SSTV 
and found CN8HD on the latter mode. Paul praises 
the conditions into the Middle East and Africa of 
late on 20m, no doubt due to the change towards 
summer propagation paths. Stephen Budd A8713 
(Worthing) also preferred 20m where he found KG6, 
KS6 and 9N1 for comparatively rare ones. I must say 
it is nice to see some people getting away from the 
bedlam on 80m for the relative quiet of 20m! It 
was always my favourite band and could usually be 
relied upon to produce something new from time to 
time. 

Colin Fawcett (Oldham) reports back on to the 
bands after a three-year lapse, starting off again 
with an Eddystone 840 to which he hopes to add an 
SSTV monitor before long. We look forward to your 
reports in this field OM. In spite of several logs 
from M. C. P. Bennett (Slough) I still don't know 
his first name! Come along OM and reveal all to us! 
He's now got a Trio JR310 and keeps his CR70A 
for 160m only. Just to prove he doesn't sleep he 
reports ZL's on 40m at 0200, VK's on 20m at 0600 
but 15m not waking up until around 1400GMT, 
M.C.P. mentions the activities of one or two 
DXpeditions but I'm afraid they will have been 
and gone by the time you read this in print. Finally, 
he reckons that KC4AF, HS5ABD and ZA3PC are 
the work of a single phoney operator. 

Peter Walton A9002 (Llanfair PG, Gwynedd) has 
an Eddystone 358X and 87ft of wire plus a 15ft 
vertical, with an ATU in between and he concen- 
trated on 20m mainly. I often get requests for data 
on ATU's and as I still have a few copies of the 
PW Aerial Data Chart stashed away anyone in- 
terested can send me a SAE, not less than 8 x bin. 

An appeal from Mark Hill A9008 (114 Green 
Lane, Castle Bromwich, Birmingham) to others of 
similar age group to correspond with him. He has 
an RA -1 receiver fed from a Microwave Modules 
converter at 28 /30MHz for 2m work, the aerial 
being the halo type. Other gear includes a Collins 
TCS8 and Codar T28 together with a G5RV aerial 
plus a 20m dipole and a base- loaded whip. All that's 
missing are some of my log sheets and those are 
already in the post! Welcome to the column, Mark. 
Stephen Terry (Banbury) BRS35669 produced a use- 
ful list of things heard but complained of QRM 
caused by moving his QTH. For the time being he 
is using 100ft of wire and hopes to get back into 
the groove very soon. Another enthusiast intent on 
getting the best aerials he can is Andrew Swiffin 
(Cheadle) whois in the process of erecting dipoles 
for 10 to 80m. One aim is to get them as far away 
as possible from his neighbour's colour TV instal- 
lation and the line time base QRM he is suffering 
at the moment. 
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Manchester 
30-32 Shudehill. tel 061-832 7710 
Leeds 
4 New Market St tel 0532 42708 
Liverpool 
15 Whitechi3pel tel 051.236 0738 

PLEASE ADD VAT AT 
CURRENT RATE 

AMPLIFIERS 
Rotel RA2I I 

RA3I I 

Sansui AÚ2200 
ÁU4400 

Sinclair 4000 

£43.95 
f54.95 
£49.00 
675.00 
E5000 

TUNERS & RECEIVERS 
Sinclair 4000 Tuner £43.95 
Rotel RT222 £45.30 
Pioneer SX434 £9780 

SX300 £75I5 
Rotel 152 L11 45 
Sansui 

441 AM /FM /MPX £7995 

RECORD DECKS (Ins. 50p) 
Garrard SP25 MkIV 
BSR MP60 
Garrard 

SP25 MkiV P & C 
Goldring GL78 P & C/ 
Connoisseur 

BDI Kit 
BD2 Chassis /SAU2 
SAU Arm 
SCUI Cartridge 
Pioneer PLI2D 

£14.75 
£12.75 

£25.45 
£56.00 

£13.25 
£34.15 
614.25 
£5.95 

£46.59 

TAPE DECKS (Insurance 2.00) 
Akai 

GXC36D £85.00 
GXC38D £107.95 

Akai CR8ID 8 -track Rec. 
player £8595 
GXC82D £95.95 

SPEAKERS 
Chassis Speakers 
EMI (Plain) 13ín x8in, 

Bass unit E2.50 
with Single Tweeter 

(only 8 ohm) £2T5 
with Tweeter and Cross- 
over 3,8 or 15 ohm E4.25 

Type 350 Kit 15 watt 8 ohm £8.25 
13ín x 8in Bass unit 15 watt 

8 ohm or 15 ohm £5.45 
8in x 5in 5 watt 3, 8 or 

15 ohm E1.70 
8in x 5in 10 watt 

Dualcone 8 ohm - 6295 
6f" 10 watt 8 ohm £2.65 
8in IO watt 8 ohm £4.50 
Bin 4 or 15 ohm £225 
7in x 4in 3 or 8 ohm £1.30 
Elac 61" 8 ohm Dualcone 62.65 
Elac 8in 8 ohm Dualcone 6270 
Elac 10in 8 ohm Dualcone £3.75 
Baker Group 25 I2in 8 or 

15 ohm 612.00 
Adastra 'Top 20' I2in 

25 watt 8 or 15 ohm £8.25 
Adastra'Hi -Teñ 10in 

10 watt 8 or 15 ohm £3.75 
Also Sin 8 ohm speaker £0.95 

24in 8 or 64 ohm 
speaker 60p 

WHARFEDALE SPEAKER 
BARGAINS 
Denton 1 pr. 
Denton 2 pr. 
Denton 3 pr. 
Linton 3 pr. 
Glendale 3 pr. 
Dovedale 3 ea. 

KITS 
Linton 2 pr. 
Glendale 3 pr. 
Dovedale 3 

AU. ITEMS SUBJECT TO 
MANUFACTURERS INCREASE 
AND AVAILABILITY Personal 

Callers are 
Welcome! 

625.35 
E32-00 
E34.20 
£47.60 
£63.88 
£44.25 

£20.95 
£35.95 
£58.50 

SPEAKER CABINETS IN 
KIT FORM (Teak Veneer) 

(Ins. 50p. per pair) 
12ín x 8in x 4fin 

(8 x 5 or 7 x 4 cutout) £375 
I2in x I2in x 7fin 

(I0 ",8x5,8 ",6f " &31")£5.25 
18in x llin x 7fin 

(8" x I" or 13 x 8) 66.56 
22in x I4in x 71in 

(l2 " &} "or 13x8) 67.96 

TWEETERS & CROSSOVERS 
Cone Tweeter 10 watt 

8 or 15 ohm (K2006) £2.95 
Cone Tweeter 3 watt 

8 ohm (K2003) El .55 
Horn Tweeter 8 ohm 

(K2007) £6.50 
Dome Tweeter 8 ohm 

(K2011) 6575 
2 -way Crossovers (CN23, 

CN28, CN216) EI.40 
3 -way Crossover (CN38) £285 

CARTRIDGES & STYLI! 
D/D 
Styli Cart. 

ACOS 
GP9I /2SC or 3CS 

1.10 (ster. comp) 
GP93 /I or 95/I 

ster. tryst. I.35 
GP94 /I or 96/1 

ster. Ceram. 1.75 
GP101 cryst. 

comp. 90 
GP104 ster. 

ceram. 1.95 
BSR 

X5M or X5H 
cryst. comp. 1.95 

SX6M or SX6H 
cryst. ster. 2.10 

SC5M ster. Ceram. 2.85 
SONOTONE 

9TAHC or 
9TAHC /G 
(Diam.) 1.95 

3509 Magnetic 1.95 
AUDIO TECNICA 

AT55 1.95 
EMPIRE 999 REX 3.95 
GOLDRING 

G850 
G800 
G800H 
G800E 

3.10 
4.25 
4.25 
7.25 

E 

I.25 

I.25 

I.25 

SHURE CARTRIDGES & STYLI 
M44G 4.95 3.95 
M55E 6.25 4.95 
M75ED Type 2 11.75 8.25 
MJSEJ Type 2 9.75 6.25 
V I5 Type 3 32.25 - 

MICROPHONES 
UDI30 50K /600 ohm 

uni -dir. ball metal £6.75 
UDI47 19.25 
Condenser Mic. 600 ohm 

uni -dir 6950 
Cassette Stick Mic. with 

R /Control 61.65 
Cass. Stick Mic. with 

R. control (Philips type) £2.00 
TW209 £590 

HEADPHONES 
Rotel 

RH430 £4.75 
RH 630 £775 
RH 706 411.50 

Koss 
K711 E11.65 
KRD7II 611.65 
K6 £13.00 
K6LC 614.88 
K0727B 61595 
K0747 £21.95 
HV I 62475 
PRO4AA £29.40 
PROSLC 632.20 
K6LCQ £27.06 

Sansui SSIO £16.75 
*Headphone adaptor 

(Junction box) £275 
extension lead 2ft curly E1.50 

CLOCK RADIOS 
Bush CR128 LW /MW £1550 
Bush CR232 MW /VHF 624.95 
Murphy MV5600 

MW /VHF £22.95 
Vega Signal 2 wave band £9.95 

CASSETTE RECORDERS 
Bush TP66 M /Batt £2575 
Murphy BA200 M /Batt £22.75 

1.25 Bush BT8504 (miniature) 62550 
Mains Battery Cass. £15.50 

1.25 RADIO CASSETTES 
I.25 (Mains /Batt.) 
1.25 Murphy BA209 MW /VHF £33.50 

I.25 
1.25 

1.95 
I.95 
1.95 
3.95 

STEREO RECORD PLAYER 
& SYSTEM 
Hanimex HRC5060 8 -track 

AM /FM /MPX +Speaker£ 116.95 

CAR AUDIO 
Hitachi Car Radio 

WM702R LW /MW £16.50 
KM 1510 LW /MW /VHF 632.50 

Battery Eliminators 240 in 
6, 7.5 or 9 volt output £3.10 

ALL MERCHANDIGS F1111YQIyARANTEED 

JOSTY 

High Quality 
Construction 
Kits. stocked 
at all branches 
Send for 
catalogue! 

i 

SINCLAIR PROJECT 80 
Stereo Pre -amp. 612.95 
Active Filter Unit £7.25 
Z40 15 watt Amp £5 -75 
Z60 25 watt Amp £7.25 
P25 Power Supply for 240 £5.45 
P26 Power Supply for 240 £8.45 
P28 Power Supply for 260 E8.25 
FM Tuner £12.95 
Stereo Decoder £8.45 
Q16 Speaker £7.75 
IC20 Stereo Amp. Kit £7.45 
PZ20 Power Kit £5.25 

PORTABLE RADIOS 
Meridian Mk. II £12.25 
Vega Sapphire £875 
Vega VEF206 615.50 
Selena LM /MW /FM /5SW £22.50 
Murphy 

B833 MW /VHF £9.95 
BA838 LW /MW /VHF 

M /Batt £18.50 
MA5003 Head Set 

Radio LW £7.95 
Bush 

VTRI65 LW /MW /VHF £22.00 
VTR127 LW /MW /VHF 615.50 
VTR 175 LW/MW/VHF £1395 
VTR188 LW /MW /VHF/ 

25W M/Batt £31.95 
BY566I LW/MW/VHF £14.95 

Selga 2 wave band with 
leather case £5.50 

CASSETTES 
C40 C60 C90 C120 

BASF 
Super SM - 95p I22p 170p 
Low Noise - 35p 45p 55p 
Philips - 55p 75p 110p 
Memorex 65p 79p 110p 155p 
Ampex (360) 45p 55p 75p 99p 
Ampex 

(20 -20 +) 59p 65p 99p 135p 
Chromium 
Dioxide - 99p 140p 

Casette Head Cleaner 45p 
Ampex Head CleanerDemag£1.65 
BIB Stereo Test Cassette £2.15 
Cassette Racks (hold 6) £0.45 
Cassette Rotating Racks 

(hold 20) £3.50 
Cassette Carrying Case 

(hold 18) LI.95 
8 -Track Cartridge Blanks 

C40 C64 C80 
Ampex 80p 95p El lO 
8 -track H /Cleaner 

Demagnetiser El 90 
8 -track Carrying Cases 

(BIB) £1.65 
TAPES 

Stnd LP DP Cases 
5" 55p 65p 1.00 20p 
51" 65p 86p 1.35 25p 
7" S0p I10p 1.8S 30p 
High frequencyAmpex 
5" - I.40p I.55p 
7" - 1.90p 2.95p 
AKAI Metal Reel 7" £2.10 
CALCULATORS 

VAT INCLUDED 
Sinclair Cambridge Build 61295 
Sinclair Cambridge with 

memory £17.95 
Scientific £19.95 

NEtVIVIART 
M ail Order Dept 
Belmont; St, Monton 

ELECTRONICS Eccles, Manchester. 
Tel: 061-789 5268 

Please bring this advertisement to obtain the benefit of these special prices 
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"1 MADE IT MYSELF" 
Imagine the thrill you'll feel ! Imagine how impressed 
people will be when they're hearing a programme on a si 
modern radio you made yourself. 

Now! Learn the secrets of radio 

and electronics by building your 

own modern transistor radio! 
Practical lessons teach you sooner 

than you would dream possible. 
What a wonderful way to learn -and pave the way to a new, 
better -paid career! No dreary ploughing through page after 
page of dull facts and figures. With this fascinating Technatron 
Course, you learn by building! 

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

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

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

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

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

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

POST 

TODAY FOR 

FREE BOOK 

To: ALDERMASTON COLLEGE 
1 

CPW08 
DEPT. CPW 08, READING RG7 4PF 

Also at our London Advisory Offiee, 4 Fore Street 
Avenue, Moorgate, London, EC2Y 5EJ Tel: 01 -628 2721 

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

Name 

Address 

POST CODE 
IBIET 

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

328 

* ELECTRONIC 

PIANO KIT 

* SYNTHESISER 

KIT 

* ELECTRONIC 

ORGAN KITS 
There are five superb 
Electronic Organ kits 
specially designed for 
the D -1 -Y enthusiast. With 
the extreme flexibility 
allowed in design, you 
can build an organ to 
your requirements, which 
will compare with an organ commercially built 
costing double the price. 

* Portable organ with 4 octave keyboard, £145.29. * Console organ 
with 5 octave keyboard, £250.93. * Console organ with 2 x 4 octave 
keyboards and 13 note pedal board, £470.65. * Console organ with 
2 x 5 octave keyboards and 32 note pedal board, £680. * Console organ 
with 3 x 5 octave keyboards and 32 note pedal board, £960. * W/W 
Sound Synthesiser Kit, £149. * W/W Touch Sensitive Electronic Piano, 
£110. 

All components can 'be purchased separately. i.e., semiconductor 
devices, M.O.S. master oscillators, coils, keyboards,' pedal boards, 
stop tabs, draw bars, key- contacts, etc. Lesley type speaker units from £50. 

Send 50p for catalogue which includes 5 x 10p vouchers or send your 
own parts list, enclosing S.A.E. for quotation. 

-- _.. 
-___.. 

Elvins Electronic Musical Instruments 
12 Brett Road, Hackney, London E8 1JP (Tel. 01 -986 8455); 

8 Putney Bridge Road, London SW18 1HU (Tel. 01-870 4949); 

40a/42a Dalston Lane, Dalston Junction, London E8 (Tel 01 -249 
5624). 

Business hours: Open 10 a.m. to 7 p.m. Monday to Saturday. Closed all 
day Thursday. Open 10 a.m. to 1 p.m. Sunday. 

CARBON SLIDE POTENTIOMETERS 

60mm Single Track including Black Knob 50p (inc. 
V.A.T.), 60mm Twin Track including Black Knob 60p 
(inc. V.A.T.), 60mm Quad Slide Potentiometers - 
Prices upon application. 1K, 5K, 10K, 25K, 50K, 100K, 

500K ohms Log, Lin, Antilog. Metal Case. 3.2db 
Matched Track. 15mV' Nominal Noise (B.S. 2122). 
Life Exceeds 20,000 cycles. Fixing Holes 2 x M3 on 
80mm Centres. 

Designed, Manufactured and Supplied by:- 

RIVLIN INSTRUMENTS LTD 
DOMAN ROAD, CAMBERLEY, SURREY GU1530J 

Send cash with order to above address. Postage 
and packing 15p per order. Trade enquiries 
invited. 
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Log extracts 
T. Charles:- 80m PJ9EE TI9DX TR8DG VP2DM 

40m EA9FD HI8FGP HK4DEG OA4AHV ZL1AUA 
ZL2FM 20m FG7AE JR6QZD (Ryukyu. Is. Box 377 
Tokyo) 8R1AK 2m I5ARS 0E4MFA SMOERR 
SP9EGM 2m via Oscar VII W2LV W3OMU W4FJ 

P. Barker:- 20m A6XR (G4CHP) C5AR (G3LQP) 
OE5CA/YK 5L2DT 8SK2AT (Sweden) 20m SSTV 
CN8HD DL3PN HA5KFU 

S. Budd:- 20m A4XVF KG6JAR KS6SFA 9N1MM 
9X5PT 15m VS9MB 9M2CJ 

M. Bennett:- 80m KP4AN PY3CIQ 40m ZL4KF 
20m DU7DP KL7USA ST2AY 5U7AB 7X5AB 15m 
CX5BK VQ9SS/C (Diego Garcia) ZP5DE 6W8DY 

P. Walton:- 80m 4Z4KB 20m VQ9P VS9MAS 
S. Terry:- 20m KH6GDR KL7IEU VP2LBR VQ9P 

(Mahe Is.) ZD7SD 9M8VLC 
A. Swiffin:- 80m 9M2FX 20m AC3PT FR7ZW 

VP2LBR VS5MC VU7GV (Andaman Is.) 4W1ED 
9M1MM 

SHORT WAVE BROADCASTS 
by Derek Bell 

F ROM somewhere in Ireland Cpl. D. Hardman 
writes to this column requesting the times and 
freqs. of the Singapore radio stations. These 

are as follows: 5010, 5052, 6000, 6155, 7170, 7250, 
9653, 11940kHz. The service runs 24 hours a day and 
includes a VHF system. It is, however, very seasonal 
here in Europe, depending on the darkness path. To 
while away the hours Cpl. Hardman has an HAC 
one -valver. To show what can be done with this set, 
Christopher Midgley of Cleckheaton has logged:- 

Radio Jordan at 1700 on 9560 
Radio Baghdad at 1930 on 9745 
NHK Tokyo at 0800 on 17855 

Christopher had added 90 feet of aerial wire and 
an ATU to the basic set and says the QSL cards are 
rolling in thick and fast, numbering 52 at the time 
of writing. 

Moving over the Irish border to Drogheda, Tomas 
O'Donghaille writes for information on his Koyo 
KTR. Tomas says that when tuning up and down 
the bands the set "oscillates ". My first thought is 
that these are heterodynes caused by signals on 
adjacent stations interfering with each other. This 
type of interference is sometimes called "adjacent 
channel" interference and the clue to it is that when 
the tuning is moved from side to side the pitch of 
the interference changes. The only way out is to 
have the set checked by an expert. If it is the same 
on all signals then the IF stages could be unstable. 

Two readers write asking for more details of the 
abbreviations used in our radio hobby so I will deal 
with them separately if I may. Martin Chapple of 
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Leamington Spa asks for some frequencies:- 
Adventist World Radio is 9670 
Radio Berlin International is 7260 and 1151 

These, of course, are in English and both have 
many other slots for transmissions in other tongues. 

B. W. Cowie of Telford is the other letter writer 
and for both a short list is offered: -see box 

Barry Clayton from Bristol writes a welcome letter 
to tell us of a competition being run by Radio RSA 
in which the listener has to log and report on RSA 
transmissions on all the freqs. they use up to Nov.lst 
1975. These are:- 3995, 5980, 7270, 9525, 9695, 11900, 
11970, 15155, 15220, 15175, 17780 and 21535kHz. A 
formidable task you will agree but if you do manage 
it send the results to: Contest 75, Radio RSA, Box 
4559, Johannesburg, South Africa. 

Barry also takes this column to task regarding the 
amount of attention given to newcomers to the 
hobby. I can only say that a large percentage of 
letters come from newcomers and they do deserve 
help since they are the ones that ensure that the 
hobby flourishes. 

David Lovatt from Stoke -on -Trent is awarded this 
column's `Honorary gold tuning knob'! This thirteen- 
year-old won first prize in Radio Sofia's recent New 
Year competition, and deserves our congratulations. 
David writes` appealing to us to "save the English 
transmission of Radio Finland ". This is in danger of 
being dropped in favour of a German ,language 
broadcast. If readers care to write to Radio Finland 
by all means do so but, whether German or English, 
Radio Finland will still be there to be heard! 

Now that the summer schedules frequency changes 
have taken place and things have settled down we 
can have an update on the week's DX `Show list' 
recently featured in this column. These are provided 
by Gary Stevens from London and the changes to 
shows noted in the previous item are as follows: - 

Tues. Hungary now 2130 on 6025 and 7175 
Thurs. Holland now 1830 on 6045 
Sats. Israel now 2000 on 12025 and 9009 

Canada now 2102 on 15325 and 11855 
Continuing "across the pond" the summer 

schedules from Radio Canada have been received by 
this column and they show a coverage from 0600 
to 0800 and from 1715 to 1900 then from 2005 to 
2159 on the frequencies 5995, 6100, 7235, 7290, 9685, 
11855, 15325 and 17820kHz. It is interesting to hear 

BC broadcast kW 
DX long distance MHz 
GMT Greenwich Mean Time Net 
ID station identification m. 
kHz kilohertz (frequency) Tx 

kilowatt 
megahertz' 
network 
metre (band) 
transmitter 

Some groups of the International Q Code have 
been taken over by short wave listeners and amateurs 
and their meanings adapted:- 

QRG 
QRK 
QRM 

QRN 

QRT 

Frequency 
Signal strength 
Interference (by 
other stations) 
Interference (at- 
mospheric/electr'I 
Shut down 

QRV 
QRX 
QSB 
QSL 
QSO 
QSY 
QTH 

Ready 
Stand by 
Fading 
Verification card 
Radio contact 
Frequency change 
Location o r address 

A good source of information for both SWLs and 
listeners to the amateur bands is A Guide to Amateur 
Radio by Pat Hawker G3VA from the RSGB at £1 10 
Inc. 
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ON THE 
AIR 

troni overseas since it shows just how far your 
column voyages and how this hobby of our is truly 
international. 

Time to wrap up now I am afraid. The post this 
month was exceptionally heavy so apologies to all 
who were left out and best Wishes to you and yours. 

MEDIUM WAVE DX 
by CHARLES MOLLOY 

RADIO South Africa is back on the medium 
waves following a public protest at the sus- 
pension of broadcasting on this band last year. 

Programmes in Afrikaans /English are transmitted 
from Johannesburg on 575kHz/6381(Hz, from Port 
Elizabeth on. 1043kHz/1178kHz, and from Cape Town 
on 557kHz /656kHz. Listen between midnight and 
sunrise for the All -Night Service which is broadcast 
on all frequencies. 

A number of West African broadcasters are 
audible in the UK after dark at this time of year. 
Enugu in Nigeria can be found on 1320kHz with a 
programme in English at 2300 while Conakry in the 
Republic of Guinea is a regular on 1403kHz after 
the French stations on this frequency sign -off at 
2300. Radio Senegal in Dakar shares 764kHz with 
Satton in Switzerland but the two are easily 
separated with, a medium wave loop aerial. The RNE 
outlet at Tenerife in the Canary Islands can be heard 
with Spanish programming after Belgium clears the 
frequency. Radio Kinshasa, Zaire is on 692kHz all 
night and is sometimes found clear of the East 
German station on that channel. 

Glyn Morgan (Tredegar) returns to the medium 
waves after a long absence due to illness. He is 
using a Lafayette HA230 connected to .a 12ft down 
lead from an attic TV aerial. His first late night 
session brought an unidentified Russian on 1070kHz 
(Ust Kamenogorsk in Kazakhstan signs -on at 0000). 
A MW loop is now under construction. Welcome back 
to the band Glyn, -hope to hear from you again before 
long. Fourteen year old Peter Bouger (Kettering) 
uses a very old Bush radio with an aerial tuning unit 
and a 150ft long outdoor aerial 25ft above ground 
level. He reports hearing the AFN low power outlet 
at Heidelberg on 1304kHz and a programme in 
English from Sweden on 1178kHz at :2250. Radio 
Sweden carries "Sweden Calling DXers" on this 
frequency at approximately 2300 every Tuesday 
while "DX Circle" is broadcast by Deutschlandfunk, 
West Germany, on alternate Wednesdays at 1900 
on 1268kHz. "DX Circle" can only be heard on the 
medium waves. 

N. Taylor (Sunbury -on- Thames) has. a PW Medium 
Wave Loop 'but _is having same difficulty using it with 
his Pioneer SX737 receiver which has its own 
internal aerial. A method tried by the writer is to 
attach the receiver to the centre of the loop so that 
the nulls of the loop and an internal aerial coincide, 
i.e., . point in the same direction. The loop and the 
receiver are then rotated together to null out un- 
wanted stations, coupling between the two being by 
induction. 
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Harold Emblem writes again from Mirfield in 
Yorkshire. With his Eddystone 730 and MW loop he 
has heard CJON in St. Johns in Newfoundland on 
930kHz, WCBS in New York City on 880kHz, Ark- 
hangelsk with local identification and sign -on at 
0200 and Tashkent in Uzbekistan with sign -on at 
0300, both stations on 908kHz. Harold mentions that 
if reception towards the east is good then Ark- 
hangelsk will not be heard, a good painter to condi- 
tions. Three of the Greek Armed Forces (Yened) 
low power stations have been heard recently by the 
writer during the evenings. Kavala on 1355kHz was 
logged at 2115 with news in English with unidentified 
parallel outlets on 1301kHz (Serrae off frequency ?) 
and on 1291kHz. The transmission on 1301kHz was 
heard until sign -off at 2200 GMT. 

BROADCAST BANDS 
Short Wave`Reports by the 15th of the month 
to Derek Sell, c}o Practical Wheless, Fleetwey 
House, Farringdon Street, London, EC4A 4Aß. 
Medium Wave fogs to Charles Molloy, `132 

Begets Lane, Southport, PR8 3JG. 

AMATEUR BANDS 
Logs covering any amateur band /s in band / 
alphabetical order by the end of the month 
to Eric Dowdeswell G4ARr; Silver, Firs, 
Leatherhead Road, Ashtead, Surrey KT2t 
2TW 

'ASCOT' STEREO CASSETT 
APRIL 1975 

Some minor points have arisen: 

919 'Recording Amplifier' second para, VR6 should 
read VRS. Fig. 4. R23 should be between C12 
and R21, 

Component List. C20. is electrolytic. C30 is 
tantalum. 35 is SPOT. Add S6 OPOT. Add F3, 
250mA cartridge 'fuse and holder. C32 one off 
only. 
Fig. 5. R36 should be between Tr13(e) and C32. 

Fig. 7. add resistor 15k0 in series with pause 
switch, between RH end of R63 and ' line. 

p993 Fig. 8. add 15kí2 between A28 and rail A. 
p1087 Fig. 10. S2 should read $4. 

p1088 ;Fig. 11,' Unmarked resistor below Tr12 is 
R38.C26 above Tr9 should read R26.C21, left of 
Tr7, should read R21. 
Fig. 12.L2 should read L1. 

p1093 in Mote: -Fig, 5 Part 2 'collector' should read 
'emitter'. 

HF WAYEMETER, JULY i975 

41 Fig. 4. ResIstor 'k' should be market# 1' 
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Sinclair Scientific kit 
Britain's most riginal calculator - 
now in kit form 
The Sinclair Scie tific is an amazing calculator. 

It offers logs, tr g, and true scientific notation 
over a 200- decade range- features normally 
found on calculat rs costing around £50 or 

more. 
Yet even ready built, it costs a mere £21.55 

(including VAT). 
And as a kit it c sts under £15 ! 

Forget slide ru es and four -figure tables 
On the Scientific, you can handle directly ` 

all three trig fu ctions, 
their inverses, 
logto, antilog18 giving quick access 
to x7 (includin square and 
other roots), 

plus, of course, the four 
arithmetic functions and any 
calculation based on them. 

In fact, virtually all 
complex scientific or 
mathematical 
calculations can oe 
handled with 
ease. 

8:6629-p I 

nlair- 
ientific 

lllilll .: 

lrad 
In 10 
e 

57.2958' 
2 30259 
271828 
314159 

III @11lä '' 

4 5 6 AY 

a ia11n9 

So is the Scientific difficult 
to assemble? 

No. Powerful though it is, the Sinclair 
Scientific is a model of tidy engineering. 

All parts are supplied - all you need 
provide is a soldering iron and pair of 
cutters. Complete step -by -step 

instructions are provided, and our 
Service Department will back you 
throughout if you've any queries or 
problems. - 

Of course, we'll happily 
supply the Scientific or the 

Cambridge already built, if you 
prefer - they're still exceptional 
value,. Use the order form. 

Features of the Scientific 
'12 functions on a simple keyboard 

Scientific notation 
200 -decade range 
Reverse Polish logic 
25 -hour battery life 
Genuinely pocketable 

Sinclair 
Cambridge kit 
At its new low p 

kit remains unb 
The Cambrid 

popular pocket 
surprising. Chec 
yourself what o1 

powerful packa 

ice, the Sinclair Cambridge 
atable value. 
le is now Britain's most 
alculator. And it's not 
k the features -then ask 
her calculator offers such a 

eat such a reasonable price. 

Features of the Cambridge 
Only LW` X 2" x ;É ". Weight 31 oz. 
Fully- floating decimal point. 

Algebraic logic. 
Constant on all four functions 
( +- X -). 

Constant and algebraic logic 
combine to act as limited memory. 

Clear, bright 8 -digit display. 
Operates for weeks on 4 AAA 
batteries. 

Take advanta ; e of this money -back 
no -risk offer oday 
The Sinclair Ca bridge and Scientific kits 
are fully guaran eed. Return either kit 
within 10 days, . nd we'll refund your 
money without . uestion. All parts are 
tested and chec ed before despatch -and 
we guarantee a y correctly -assembled 
calculator for a ear. This guarantee also 
applies to calcu ators supplied in built form. 

Simply fill in he preferential order form 
below and post it -today ! 

Sinclair Radi 
London Road 
Reg. no : 699483 E 

rTo:Si clair Radionics Ltd, FREEPOST, St Ives, Huntingdon, Cambs., PE174BR. Ì 
Please send me 

Sci ntific kit -£14.95 inc. VAT 
ntific built -£21.55 inc. VAT 

' -Ca lbridge kit - £9.95 inc. VAT 
'Cat lbridge built- £13.99 inc. VAT 

Signe 

I enclose a cheque for made 
out to Sinclair Radionics Ltd, crossed. 
`Please debit my "Access /Barclaycard 

account number : 

'Delete as required 

Name 

Addre s 

LPlease rint. FREEPOST- no stamp required. PW/8/75J 

pics Ltd, 
St Ives, Huntingdon, Cambs., PE 

Igiand. VAT Reg. no : 213 3170 38 

Practical Wir: less: August 1975 

7 4J H. Tel : St Ives (0480) 64646 E're='a'r. 
331 

www.americanradiohistory.com

www.americanradiohistory.com


ENGINEERS 

YOURSELF FOR A 

BETTER JOB WITH MON PAY! 
Do you want 4romotion, a better job, This helpful guide o success should be 
higher pay? "3.i or Opportunities" shows read by every ambit ous engineer. 

Send for this helpf 78 page FREE book 
now. No obligation and nobody will call 
on you. It could b the best thing you 
ever did. 

IN INICUT OUT THIS COUPON 9111111 1111 

Ñ1° 
CHOOSE A BRAND NEW FORME HERE! 

you how to get them through a low -cost 
home study co se. There are no books to 
buy and you c pay-ae- you-learn. 

Tick ar state subject of interest. Post to the a4dress below. 

Build -As -Y u -Learn 
PRACTIC L RADIO 

IAND EL'CTRONICS 
(with kit) 

I Electrical 
Engineer mg 

I Electrical installations 
and wiripg ' Electrical 
Draught h 

Electrical Transist r 
Mathematic= Tech n logs 

Electronic CITY ND GUILDS 
Engineering Installa one and 

Computer Electronics Wirin 
CITY ND GUILDE 

Computer Electric 1 
Programming 

General Radio and 
TV Engineering 

Tecm 
CITY 
Telecon 

Radio Servicing, Radio f 
Maintenance and etc. e 
Repairs 

Wane 
ND GUILDS 

munications 
mateurs' Exam 
c. 

1mana ip 

To ALDERMASTON COLLEGE Dept. EPW -06, Reading RG/ 4PF 

Also at Or London Advisory Office, 4 Fore Street Avenue, Moorgate 
London, EC2Y 5EJ Tel: 01 -528 2721 

NAME (Blocl Capitals Please) 

ADDRESS 4.. .... 

Other subjects 
[credited by C.A.C.C. 

EPW 06 

POST CODE 

Age 

Member o 

I 
I 

I 

I 
I 

I 
I 

I 

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

SHORT -WAVE H C KITS 

WORLD -WIDE RECEPTION 

Famous ft over 35 years for Short -Wave Equip. 
plant of uality. ' H.A.C." were the Original 
suppliers at Short -Wave Receiver Kite for the 
amateur constructor. Over 10,000 satisfied 
customers -including Technical Colleges, Hos- 
pitals, Public Schools, R.A.F., Army, Hams, etc, 

1975 "DX" RECEIVER 
Complete cit-Price 95.50 (incl. p. A p. A V.A.T.). 
Customer writes: "Australia, India and America 
at loud volume. " -"I have now heard over 300 
stations including many Amateurs. I have 
received 2 Q.S.L. verified reports -from all 
continent . An amazing one -valuer." 
This kit ontains all genuine short -wave corn 
ponente, rifled [hassle, valve, accessories and full 
lhstructIo a. Ready to assemble, and at course, 
as all our products -fully guaranteed. Full range 
of other SSW, kite, including the famous model 
"K plus" illustrated above). All orders despatched 
within 7 days. Send now for free descriptive 
catatonic of kite and components. 
Sand stamped envelope for details. 

"H.A.0 .," SHORT -WAVE PRODUCTS 
P.O. BOX No. 16, EAST GRINSTEAD, 

SUSSEX RHI9 3SN 
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IONER ELECTRONICS 
FOR 

(Components, Transistors, Valves, Hi -Fi, all 
accessories, leads, etc., stocked. Speakers., 
Cartridges, Mircophones, Tapes.) 

Send 15p for price lists and our bargain page 

(Callers Welcome). 

38 MORGAN ST., WATERFORD, IRELAND 
Phone : 051 -32300 

PUBLISHER'S 

ANNOUNCEMENT 

The contents of Practical Wireless is 

fully protected by international 

copyright 

250w Light Dimmers £270 (15p) 
(SEMICONDUCTORS (p. á p. 10p). 
All new and full spec. 
BC107/8/9, BC147/8/9, BC157/8/9 all 9p 
BF180 25p, BF182/3 40p, BF184 17p, 
BF187 13p, BFW10 55p, 741 8DIL 28p, 
BF336 35p, 2N3771 £1 .10, 2N3441 50p, 
BD131, 40p, 2N3055 45p, NE555 50p. 
2N 3819E 20p, BFY51 20p. 
EX COMPUTER PC PANELS 

4 x tin packed with semiconductors 
and top quality resistors, capacitors, 
diodes etc. Guaranteed min. 35 tran- 
sistors, plus data 25 boards £1 (35p) 
ELECTROLYTICS 
2,200" 63v 35p (11p) 
2,000g 50v with clip 35p (11p) 
15,000p 30v, 68,000p 18v 65p (32p) 
30,0000 25v 85p (32p) 
3,6O0µ 40v 4 x 2' 55p (32p) 
S,000µ 35v 40p (15p) 
20A 100 ply SI reca 4 for £1 (13p) 
250 mixed resistors 80p (15p) 
250 mixed capacitors 80p (15p) 
160 mixed HI -STABS 60p (13p) 
OH bulbs 12v 55w 5Op (8p) 
2N3055 EQUIV for (12p) 
Sub Min Co -Ax connectors 4 prs. 70p 
(8p). 
SMALL ELECTROLYTICS 
2.2g 10/16v, 10p 35v, 50p 40v, 100µ 40v, 
1000 6v, 150410v, 64p 10v 12 for 459 (7p), 
PRESETS 100mW "PIHER" 
220Q 470D 4k7 10k 100k 12 for 50p (7p), 
Postage and packing shown in brackets 

ADD 25% VAT TO TOTAL 

KEYTRONICS 
(Mail Order only) 

44 EARLS COURT ROAD 
LONDON W8. 01- 478 8499 

and reproduction of it in any 

form is prohibited without 

our consent. 

With effect from this 

announcement any 

application for permission 

to reproduce, or use our 

material in any way or part 

of, must be made to the 

Editor. Under no 

circumstances will 

permission be given to 

reproduce material in a 

similar or competitive 

publication, without 

payment. No application 

need be made in the case 

of a private constructor, 
constructing one item for 

his /her own enjoyment 

and interest. 
Practical Wireless, August 1975 
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NEW MULLARD & MAZDA VALVES 
All indi boxed 
and guaranteed. Full 
trade di counts to bona 
fide co panies. Price 
and ava lability lists on 
application. 
DM70 
DY51 
DY86/7 
DY802 
EABC80 
EB91 
EBC81 
EBF80 
EBF83 
EBF89 
EC86 
EC88 
EC90 
EC97 
ECC81 
ECC82 
ECC83 
ECC84 
ECC85 
ECC88 
ECC189 
ECF80 
ECF82 
ECF86 
ECH81 
ECHES 
ECH84 
ECL80 
ECL82 

0.81 
0.80 
0.41 
0.46 
1.08 
0 -64 
0.70 
0.58 
0.69 
0.68 
0.78 
0.78 
0-86 
0.80 
0.47 
0-44 
0.47 
0.58 
0.71 
0.84 
0.68 
0.80 
0.86 
0.88 
1.16 
0.94 
1-00 
0.87 
0.64 

CL83 
CL86 
F80 
783 
F85 
F86 

7E89 
1111 
F92 
F98 
F183 
F184 
790 
L34 
L36 
L81 
L84 
L85 
L86 
L91 
L95 
LL80 
751 
Y86/7 
Y88 
ZSO 
Z81 

0.86 
0.64 
0.42 
0.98 
0.42 
1.16 
1.14 
1.00 
1.87 
1.47 
0.88 
0.68 
0.85 
0.92 
1.01 
0.85 
0.47 
0.86 
0.92 
0.00 
0.72 
2-50 
0.79 
0.40 
0.72 
0.54 
0.38 

GY501 
OZ34 
PC86 
PC88 
PC97 
PC900 
PCC84 
PCC85 
PCC88 
PCC89 
PCC189 
PCF80 
PCF82 
PCF86 
PCF200 
PCF201 
PCF801 
PCF802 
PCF806 
7CH200 
PCL82 
PCL83 
PCL84 
PCL85 

1.18 
0.80 
0.95 
0.95 
0.42 
0.87 
0.84 
0.80 
0.88 
0.84 
0.80 
0.84 
1.22 
0.84 
1-00 
1.00 
0-84 
0.70 
0.84 
1.15 
0.88 
0.84 
0.81 
0.84 

PCL805/85 
0-84 

PD500 1.88 
PFL200 0.88 
PL36 0-90 
PL81. 0-77 
PL81A 0-90 

EXPRESS 
POSTAGE 
106 for 1 Wye. 
EacO additional Paly 
add'2p in UK 

PL82 0-48 
PL83 1-04 
PL84 0-68 
PL500 090 
PL504 0-90 
PL508 1-24 
PL509 1-68 
PL802 1-40 
PY33 0-65 
PY81/800 0-49 
PY82 0-57 
PY88 0-56 
PY500A 1-09 
PY800 0-49 
PY801 0-49 
1726 0-88 
111.91 0-88 
U193 064 
UABC80 0-90 
UBC81 0-71 
173789 0-68 
110085 0-69 
UCH81 112 
UCL82 0-72 
UCL83 0-72 
13E89 0-80 
UL84 0-92 
17785 0-54 
6/20L2/ 
EC0804 0-98 
6F23/EF812 

1,08 

30C1/PCF80 
0-54 

30015/ 
PCF800 1-01 
30017 1-01 
30018/ 
PCF805 1-00 
S0F5/PF818 

1-08 
30FL1/ 
PCE800 1-00 
SOFL2 0-80 
30FL12 1-18 
30FL14 1-00 
30L1/PCC84 

0-54 
30L15/ 

PC0805 1-08 
30L17 0-89 
30P401R 1-27 
30P12/ 
PC801 1-01 
30719/ 
PC802 0-89 
30PL1/ 
PCL801 1-00 
30PL13/ 
PCL800 1-15 
30PL14/ 
PCL88 1-86 
30PL15 1-18 

NEW VALVES 
Individually boxed and 
guarant ed but of Euro- 
pean or other origin at 
greatly educed prices. 
Quotati ns for any 
valve n t listed. Send 
SAE for lists. 
AZ1 0-76 
AZ31 0-60 
CBL3I 1-40 
CL33 1-50 
CY31 0-80 
DAF9I 0-40 
DAF96 0.60 
DCC90 1-85 
DF91 0-40 
DF96 0-60 
DK91 0-60 
DK92 1-00 
DK98. 0-76 
DL92 0-50 
DL94 0-48 
DL96 0-65 
13786 0-45 
DY87 0-46 
DY802 OP47 
BABOSO 0-88 
EAF42 070 
EB91 0-26 
EBC33 1-00 
EBC41 0.76 
EBC81 040 
BBF80 0-40 
EBF83 0-40 
EBF89 0-88 
EBL31 2-00 
70081 0-45 
ECC82 0-88 
ECC83 0-88 
ECC84 086 
ECC85 0.46 
ECC88 050 
ECH35 1-50 
ECH42 0-85 
Ec781 0-86 
ECH83 0-50 
ECL80 0-80 
ECL82 042 
ECL88 078 
ECL86 058 
ECLL800 8-50 
EF37A 1-20 

F39 
F80 
F85 
788 
789 
F91 
F92 
F96 
F98 
F183 
7184 
L32 
L33 
L34 

EL38 
EL37 
EL41 
EL42 
EL84 
EL95 
ELL80 
EM80 
EM81 
E784 
E1185 
EM87 
7751 
EY86 
EZ40 
EZ41 
EZ80 
EZ81 
GY501 
aZ30 
0Z32 
GZ34 
GZ37 
77309 

1.26 
0.85 
0-45 
0.60 
0.85 
0.40 
0.50 
0.45 
0.80 
0-40 
0-40 
0.80 
8.50 
0.70 
0.60 
2.80 
0.90 
1.86 
0.85 
0.60 
2.00 
0.55 
0.80 
0.40 
1-00 
1.00 
0.45 
0-45 
0.60 
0.75 
0-80 
0.81 
0.90 
0.65 
0.68 
0.75 
1.25 
1-50 

11761 2-50 
11766 2-95 
KT81 (705) 

1.80 
KT81 176 
KT88 8-26 

KTW6I 
MU14 
N78 
OA2 
0112 
PC86 
PC88 

1.50 
1.00 
8.60 
O-46 
0 -46 
0.65 
0.66 

PC97 0-5b 
PC900 0-66 
PCC84 0-46 
PCC88 0-62 
PCC89 0-66 
PC0189 0-86 
PCF80 0-40 
PCF82 0-42 
70786 086 
P0F801 080 
PCF802 056 
PCF806 0-90 
PC7806 0-80 
PCF808 160 
PCL82 0.46 
PCL83 0-70 
PCL84 050 
PCL85 0-80 
PCL86 0-50 
PCL805/85 

0-80 
PD500 1-50 
7E745 0-85 
PL36 0-68 
PL81 0-56 
PL82 
PL83 
PL84 
PL600 
PL504 
PL508 
PL609 
PL802 
7X25 
PY33 
7781 
PY82 

0.50 
0.50 
0.50 
0.36 
0.86 
0.00 
1.56 
1.00 
8.60 
0.68 
0.60 
0.46 

7783 0-50 
7788 0-58 
77500 1-10 
7781/800 0-50 
PY801 0-55 
8741 8-00 
ßP61 , 0-86 
T41 1-00 
1114 0-75 
1725 1-00 
1726 0-85 
U191 0-76 
U ABC80 0-40 
U AF42 0-75 
1.113041 0-80 
uBC81 0-60 
UBF80 0-50 
UBF89 0-50 
170085 0-50 
UCH42 080 
UCH81 0-50 
UCL82 0-40 
1301.83 0.70 
UF41 076 
UF89 0-60 
UL41 086 
UL84 0-50 
UY41 0-55 
UY85 0-45 
VR105/30 040 
VR150/30 0-46 
1148 0-50 
185 0-40 
114 0.40 
384 0-60 
374 0-85 
5R4GY 1-00 
5U4G 0-66 
5Y3GT 066 
6240 0-66 
6/30L2 090 
6AK6 046 
6AM5 1-00 
8AQ5 060 
8A870 1-00 
SATO 0-60 
6AU6 0-40 
8BA6 088 
613E6 046 
61376 096 
MI6 0-75 
6BQ7A. 0-66 
BBE7 120 
6887 1-40 
6BW6 i00 
6BW7 1-00 
604 0-40 
601360 1-80 
60116 1-50 
6CW4 1-00 
8F23 0-90 
6725 1-00 

6728 076 
6J5M 0-86 
675G 0.45 
676 0-86 
677G . 0-80 
677M 0-85 
6K6GT 0-80 
6K7G 0-86 
6%7M 0-46 
678G 0-46 
6K8M 0-T0 
6K25 1,00 . 

6L60 0-65 
6Q7G 040 
6Q7M 0-60 
68L70T 0-55 
687707 0-55 
68Q7GT 0-40 
8U5G 1-60 

080 
0-80 
0.45 
0-45 
066 
0-80 
0-80 
1.80 
1-00 
0.80 
0-80 
2-25 
0-80 
0.46 
0-45 
0.50 
088 
0-88 
0.50 

128E6 0.80 
3001 0-40 
30015 100 
30017 100 
30018 0.90 
8075 1-00 
S0FL1 1-00 
30FL2 0-75 
30FL14 1-00 
80L15 0-96 
30L17 
30P4MR 180 
30712 1.00 
30719 096 
80PL1 0.86 
307L13 1.10 
30PL14 1-10 
85W4 0-60 
35Z4G1 0.70 
50CD60 120 
807 1.00 
8131TT 14-00 
813U881t 6.00 
868A 120 

676E 
67ß0T 
6X4 
6X50 
ß156T 
786 
7B7 
705 
706 
777 
7R7 
787 
7Y4 
12AT6 
12AT7 
12.4116 
12AÚ7 
12AX7 
12ßA6 

TRANSISTORS- INTEGRATED CIRCUITS 

EXPRESS 
POSTAGE 
10p per order in UK 

AA119 
AAZ18 
AAZ16 
AC107 
AC126 
AC127 
AC128 
AC176 
AC187 
AC188 
ACY21 
ACY89 
AD14O 
AD149 
AD161 
AD162 
AF115 
AF116 
AF117 
AF186 
AF239 
A8Y27 
A8Y28 
ßA102 
BA115 
ßC107 
ßC108 
80109 
B0113 
BCI17 - 

BC143 
ßC147 
BC148 
BC169c 
ßC182 
BC182L 
ß0184L 
B0338 
BCY32 
BCY38 
BCY34 
B0770 
BCY71 
BCY72 
BC211 
BD121 

0.07 
0.12 
0-10 
0.51 
0.26 
0.26 
0-15 
0.25 
0.21 
0.20 
0.22 
096 
0.60 
0.60 
0.44 
0.44 
0.25 
0.26 
0.24 
0.48 
0.44 
0.88 
0.25 
0.95 
0.10 
0-14 
0.13 
0.19 
0.15 
0-21 
0.80 
0.10 
0.08 
0.15 
0.12 
0.12 
0.18 
0.16 
0.86 
0.88 
0.45 
0.18 
0-22 
0-15 
0.66 
1.00 

BD124 
BD131 
BD132 
BF115 
BF167 
BF173 
BF179 
BF180 
137181 
BF194 
BF19fi, 
BF197 
BF200 
BF861 
13E898 
BFW10 
BFX29 
BFX88 
BHY50 
BFY61 
BFY62 
BY100 

0.66 
0.42 
0.50 
0.20 
0.25 
0.28 
0.88 
0.86 
0.85 
0.10 
0.18 
046 
0.82 
0.25 
0.26 
0.01 
0.28 
0.24 
0-20 
0.20 
0.20 
0.27 

BY126 0-14 
BY127 0-16 
BZX61 series 

0-20 
BZY88 series 

0-10 
CR81-05 086 
CR81-40 0-50 
CR83-05 0-40 
CR83-40 0-65 
51JE340 0-47 
MJE370 0-88 
113E620 0-86 
M1E2955 127 
311E3056 0.76 
1477102 0-40 
MPF103 0-86 
1177104 0-86 
M77106 0-88 
NKT404 0 88 
OAS 0-72 
0.410 0d0 
0A79 0-10 
OAK 018 
OAK 0.07 

All transistors, l.C's offered 
are new and branded. 
Manufactured by Mul- 
lard, Texas, RCA, Fer- 
ranti, Motorola, ITT, 
Fairchild, Lucas, etc. 
Quantity discounts on 
application. Send SAE 
for full lists. 
OA200 0-08 
0A202 0-06 
0016 1-00 
0020 2-00 
0023 1-25 
0025 0-40 
0028 0.68 
0036 0-66 
0036 0-80 
0042 0-40 
0044 0-20 
0046 0-20 
0071 0-18 
0072 0-28 
0076 0-80 
0077 0-56 
0081 0-29 
00811) 0-28 
00812 0-45 
0083 0-27 
00140 114 
00170 0-80 
00171. 0-80 
00200 0-66 
00201 1-00 
00202 0-90 
00203 0-66 
00771 1.20 
0E712 0-80 
07760 0-55 
TIC44 0-29 
TIC226D 160 
TIL209 0-20 
ZTX107 0-12 
2TX108 0-08 
ZT1300 0-18 
ZT1801 0-14 
ZTXS02 0-18 
ZTX304 0-24 
ZTX600 0-13 

ZTX501 0-16 
21.X503 0-18 
ZTX631 025 
211660 0-18 
17914 0-06 
I74001 0-08 
I74002 0-07 
I74003 0-08 
174004 0.08 
I74005 0-10 
174006 0-12 
IN4007 0-12 
174009 0-08 
174148 0-08 
18921 0.07 
I82033 0-20 
182051A 0-20 
3821004 0-20 
183010 0-25 
27696 046 
27697 0.16 
2N706 0.10 
257706.4 0-12 
2N1131 0-26 
2N1132 0-24 
2N1302 018 
271303 0-18 
271804 0-28 
271306 6-82 
271306 0.28 
271307 0-28 
2N1808 0-28 
271309 0-80 
271013 0-21 
271614 0.46 
272147 0-78 
279160 0-78 
2N2889A 0-18 
272648 060 
272904 0-20 

2N2904A 
2N2905 
2N2905A 
2N2906 
2N2926 
273053 
273085 
273526 
273614 
273616 
273702 
273703 
278704 
2N3705 
273706 
273707 
273708 
273709 
273710 
2N3711 
273819 
273820 
273823 
273903 
273904 
273906 
273906 
274058 
274069 
274060 
274061 
2/84062 
274289 
37125 
37141 
40360 
40301 
40362 
40430 

0.96 
0.82 
0-25 
0.20 
0.12 
0.18 
0.45 
0.91 
0.86 
0.86 
0.11 
0.19 
0.14 
0.15 
0.11 
0.18 
0.07 
0.10 
0.11 
0.11 
0.88 
0.60 
0.50 
0-15 
0.20 
0.26 
0.25 
0.16 
0.10 
0.18 
0.18 
0.14 
0.80 
1.76 
0.81 
0.40 
0-45 
0.40 
0.85 

877400 
877401 
8N7402 
577403 
377404 
877405 
877406 
877407 
877408 
377409 
877410 
877411 
877412 
877413 
877416 
877417 
ßN7420 
877422 
877423 

0.18 
0.16 
0.16 
0.18 
0.28 
0.22 
0.42 
0.42 
0-28 
0.28 
0-18 
0.25 
0.30 
0.38 
0.88 
0.36 
0.16 
0-25 
0-87 

8N7428 0-40 
877430 0-18 
877433 087 
877437 0-37 
377438 0-37 
877440 0-22 
8N7441AN 

0-92 
877442 0-79 
877450 O48 
377451 0-18 
8N7453 01.8 
877454 046 
877460 0-18 
877470 0-88 
8N7473 041 
877474 0-42 
8N7480 0-80 
877483 1-10 

877486 0.47 
877490 0-55 
8N7491AN 

1-00 
877492 0.70 
377493 0-70 
877494 0-80 
8 /47495 0-80 
8N7496 0.95 
8N7497 8.87 
89174100 1.89 
8774107 0.46 
8774110 0.68 
8774118 0.90 
8774119 1.68 
8774121 0-50 
8774122 0.70 
9774123 1.00 
8774141 0.90 

8774145 
3774150 
8774151 
8774154 
8774155 
8N74156 
8774157 
8774170 
8774174 
8774175 
3774176 
8771190 
8774191 

1.26 
1.75 
1.00 
2 -00 
1.00 
1.00 
0.95 
2.52 
1.57 
140 
1.26 
2-00 
2.00 

8774192 2.00 
8774193 2.00 
8774194 1.80 
8774195 1.10 
36774196 1.20 
8774197 1.20 
8774198 2.77 
3774199 2.52 

OIL 14 pin ISp 

SOCKETS I6 pin 17p 

VAT 
25% to be 
added to 

all orders 
including 
POSTAGE! 

THIS MONTH'S 

OSCILLOSCOPE TUBES 

Types CV 1526, 

DG 7 -5, VCR 139A 

All at£8.00 each, +p &p25p, 

SPECIAL OFFER 
TERMS OF BUSINESS C.W.O. A /c's available to approved 
companies on applica ion. Telephone and telex orders ac- 
cepted. Export and trade enquiries welcomed. Lists, etc. on 
application. Open daily to callers 9 a.m. -5 p.m. Mon. -Sat. 
Closed Sat. 1-3 p.m. Prices correct when going to press. 

VALVE MAIL ORDER CO. 
16a Welifield -Rd., London, SW16 2BS 
Tel: 01-677 2424 Telex: 946 708. 
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SI 

is 
ZL1 A 
G2!34 

stren 
timer 
G3Zt 
G3VI 
W61 
miles 
P.W. 
on 15 

( *VF 
AERI 

Here 
FOR 
SY: 
SY1 
SY1 

Sen( 

BO) 

D. J. ELECTRICAL SERVICES 
81A Grays Inn Rd., London WC1 01- 405 -5118 
DISCOUNT: -15% off for 12 +20% off for 50, 25% off for 100+ 

1 MAIL ORDERS ONLY 

W.Ls! A GOOD TRANSMITTING AERIAL 
also A GOOD RECEIVING AERIAL ! ! 

SY worked GC3EML on 20m with * "J 
111 (ex G4CJN) Kendal, "I happened t 
ith 8 QSO each way. He had a *VFA la 

G2 and 2 letters, so he knew what 
IR worked a W3 on 20m using a *VFA 
,A worked W1TW on 20m using a *VF 
YP worked WA6JPR over hundreds 
per watt of input power" (so says th 
"ON THE AIR" feature reports "Terry 

195 at 1130. This goodie was pulled in v 

A). *These are VFA USERS' claims, a 

AL ALSO. (You sure can't work 'em if 

OYSTICK LYING ON FLOOR OF SHACK " 
o be listening on 80m and heard someone in Manchester testing, we established a 

eying on his kitchen table and was making tests to see if it would load up etc. An old 
he was doing." 

and 5 watts. 
A and 750mw. 
of miles on 40m using a- *VFA & MICRO WATTS "equivalent to ONE MILLION!!! 
e WORLD RECORD certificate). 

Gilbert sends a logging of a VERY RARELY reported station, Radio Afghanistan 
a a Coder CR70A and JOYSTICK" 

al 

is YOUR complete World Record Aeri 
ANY LOCATION -HOWEVER RESTR 
ITEM "A" for modern Communicatio 
iTEM "D" for other SW & MW recel 
ITEM "J" for TX's & XCVR's up to 5 

All prie 
I stamp for FULL LIST including the F 

remember SWLs -A GOOD TRANSMITTING AERIAL IS A GOOD RECEIVING 
you can't hear 'ern!) 

al System for 160,80,40,20,15 & 10m plus all SW BC, bands and everything between - 
ICTED. 
ns RX's and QRP work 
Vers 

00w PEP 160 thru 10m 
es DELIVERED- including packing & insurance. 
ARTRIDGE SUPER PACKAGE COMPLETE GENERAL COVERAGE LISTENING 

STATION FOR ANY LOCATION. 
ces subject to alteration without notice) 

£32.76 
£24.43 
£40-72 

(Pri 

5 
AD T/4 /DG Phone 0843 62535 

61- ,(rfwï EdGLPMD 
or 62839 

lfl/QON /C /so After office hours 

G3CED G3VFA 

Ba EIAMBER ELECTRONICS 
5 STATION ROAD, LITTLEPORT, CAMBS., CB6 1QE 

Telephone: ELY (0353) 860185 (2 lines) Tuesda '- Saturday 

TV plugs, rin tat type. 
e 

for 50p 
TV sockets. eta! type, 5 for Sap. 
TV line con actors (back -to-back socket). 

5 for 50p. 
TO3 transistr insulator sets, 10 for 50p. 
Mixed elect - )ytice, large bag. £1. 
PC board w) hdrawal handles, mixed cols., 

8 for 50p. 
Solder, 20S G, 60/40 alloy. approx. 9yds. 

ore .diode 15 for 25p. 
0C200 trans store, 6 for Sop. 
Perspex coil formers, 1 }in x }in dis 5 for 

25p: 
Turret tags, ,'rin dia., 25p peck. 
Rotary Swit hes. min. 4 pole 2 -way, 2 for 

Telephone t pe earpiece insert, 50p. 
Reeds (for 

- 
d relaye) single -pole make, 

5 for 30p. 
Mollard tub lar ceramic trimmers, 1 -180F, 

6 for 50p (as featured in Rad. Comm. 
Jan. p. 25 . 

I.C.e, some coded, 14DIL type, untested, 
mixed. 20 for 25p. 

IF cans fin square, suitable for rewind, 
6 for 30p. 

Small neon- 6r for 25p. 
24V min. re =d relaye, encapsulated single - 

pole mak , 2 for 50p. 
24V 2.8W la ps, MES type. 6 for 20p. 
Chassis tag 0. 25p pack. 
Cable clips, for nailing cable, 15p pack. 
Miniature s ider switches,. 2 pole, 2 -way. 

5 for Sop. 
BSY95A tra slatore, 6 for sop. - 

6.3V 0.3A C pleas lamps, 10 for 25p. 
PNP audio pe TO5 transistors, 12 for 25p. 
Black pleats knobs, fin die., fin, spindle. 

4 for 50p. 
Ring magn -te, loon outside dia., 20 for 

50p. 
Large box of P.C. Boards, containing 

tranaisto - I.C.s, trlmpots, resistors, 
capacito etc. (not unknown com- 
puter rubish), £3 per box. 

7 }In polyt ne chassis mounting fuse - 
holders, ' for 30p. 

LES Lamps 24V 1-2W, 10 for 40p. 

TERMS OF 

334 

MAINS TRANSFORMERS 
All 240V Input, voltages quoted approx. 

RMS. (Please quote type no. only when 
ordering). 

10/2, i0 -0-10V at 2A, Cl -50 each. 
TYPE 18/2, 18V at 2A, £1.65 each. 
TYPE 16/6, 16V at eA + 45V at 100mA. £4. 
TYPE 28/4, 28V at 4A + 125V et 500mA, £4. 
TYPE 63/1, 6-3V at 1A, asp each or 2 for 

£1.50. 
TYPE 129, 400V at 20mA + 200V at 10mA + 

6 -3V at 500mÁ. £1 25. 
TYPE 72703, 400V et OmA + 200V at 5mA + 

6.3V at 400mA. £1 25. 
TYPE 70462, 250-0-250V at 80mA + 6.3V at 

2A, £1.75 - 
RADIOSPARES 500W AUTO TRANS.. 

FORMERS. 100 -110 -130- 200 -220 -240- 
250V tapped inpu and output, step -up 
or step -down facility, ex -new equip. £6. 

C ZRLLY LEADS, 4 core telephone type, 

TRANSISTOR HEATSINKB, to take 2 x 
7018 transistors. screw In clamps, block 
size 1 x } x fin, with holes for mount- 
ing, 3 for 50p. 

VARIABLE STABILISED PSU, Solid -state 
240V a.c. nF 

u 
t, output 0-24V d.c. at 

500ntA, +32V d.:. at approx. 50mA. 
Voltage controlled by external 5kí1 pot. 
Size 7f. 4 x 2j. in (less 5kí1 pot). £5 
each. 

THREE -TURN WIRE -WOUND POTS, 5k1-1, 
for above. 75p ea 7h. 

LARGE DIE CAST BOXES (brand new 
-ITT) 10} x 8} x 2} , 22 each. 

25-way ISEP PLUGS AND SOCKETS, 48p 
set (1 plug + 1 sk .). 

DIN SPEAKER SOCKETS (2 -pin) 4 for 30p. 
111ßH QUALITY SPEAKERS, 81 xNn 

elliptical, only tin deep, Inverse magnet, 
4 ohms, rated up o 10W. E1.50 each, or 
2 for £2.75 (qty. d scount available). 

Rotary switches &nay 4-pole (separate 
wafers, plastic) }In spindle, 4022 each. 

Heatsinks (Appro., 3in x 4in x 21n high). 
12 fins (drilled for 1 .T03 transistor) 
brand new, 45p each. 

BUSINESS: CASH WITH ORDER (minimum order £1) F 

PLEASE ADD 25% VAT. 

Export enquiries welcome. Callers welcome. Tue. 

Please enclose S.A.E. with ALL enquiries 

DST FREE (Uff ONLY), 

. to Sat. 

I CASH WITH ORDER 

Add 10p p & p for I All Prices 
orders under £3.00 inclusive of VAT. 

All top branded makes and guaranteed. 
AC126 13p 
AC127 13p 
AC128 13p 
AC154 19p 
AC187 12p 
AC188 12p 
ACY17 Up 
ACY20 19P 
ACY21 20p 
ACY22 15p 
ACY40 21p 
ACY41 25p 
ACY44 36p 
AD149 45p 
AD161 35p 
AD162 35p 
AD162 35p 
AF114 13p 
AF117 13p 
AF125 24p 
AF139 32p 
AF178 . 49p 
BC107 10p 
BC107B lOp 
BC108 10p 
BC109 10p 
BC109B 17p 
BC113 13p 
8C114 14p 
BC115 13p 
BC116 t3p 
BC116A 44p 
BC117 13p 
BC118 lap 
BC119 22p 
8C134 12p 
BC136 16p 
BC137 16p 
BC138 16p 
8C153 17p 
BC154 17p 
BC467B 12p 
8C183L lap 

CY42 27p 
CY43 25p 
CY58 16p 
CY59 16p 
F154 16p 
F177 27p 
F182 33p 
F183 33p 
F185 20p 
F195 20p 
F196 11p 
F200 31p 
F274 lip 
FW88 lip 
FW89 lip 

. FW91 17p 
FX29 25p 
FX38 30p 
FX85 25p 
FX87 23p 
FX88 21p 
FY11 20p 
FY18 47p 
FY19 54p 
FY50 lip 
FY51 19p 
FY64 33p 
FY90 72p. 
SW70 lSp 
SX26 22p 
SX67 26p 
Y127 11p 
U105 £1.00 
EF103 35p 
J480 75p 
J481 !Sp 
.3490 85p 
JE371 60p 
JE2801£115 
JE2955£100 
JE3055 65P 
PF102 30p 

N697 14p 

2N698 Up 
2N699 Up 
2N706A 17p 
2N708 13p 
2N914 100 
2N916 " 24p 
2N918 30p 
2N920 Up 
2N929 lap 
2N961 Up 
2N1131 20p 
2N1132 20p 
2N1302 16p 
2N1303 16p 
2N1304 lip 
2N1305 23p 
2N1306 23p 
2N1307 23p 
2N1308 27p 
SN1309 27p 
2N1671 90p 
2N1671A aSp 
2N1671B £1.00 
2N2160 ' 90p 
2N2217 21p 
2N2218 Up 
2N2220 1t 
2N2297 27p 
2N2303 75p 
2N2369 139 
2N2369A 15p 
2142411 509 
2N2648 44p 
2N2846 70p 
2N2894 35p 
2N2904A tSp 
2N2905 22p 
2142906 14p 
2N2906A 16p 
2N2907A 16p 
2N2925 14p 
2N2926 ap 
2N3053 lap 

2N3054 42p 
2N3055 44p 
2N3302 35p 
2N3440 50p 
2N3525 80p 
2N3614 60p 
2N2615 Up 
2N3863 12p 
2N3702 10p 
2N3703 10p 
2N3704 11p 
2N3705 109 
2N3707 10p 
2N3708 Ep 
2N3709 7p 
2N3710 lip 
2N3711 11p 
2N3730 90p 
2N3771 £1.10 
2N3773 £2.25 
2N3791 £2.25 
2N3819 25p 
2N3866 70p 
2N3903 14p 
2N3904 14p 
2N3905 15p 
2N3906 15p 
2N4061 12p 
2N5458 27p 
0A81 - 15p 
0A94 4p 
0C20 £1.011 
0C28 Sap 
0C29 S0p 
0C35 Bp 
OC36 S0p 
0071 309 
0C33 20p 
OCP71 759 
ZTX107. 0p 

. 

R.C.A. 
. 40309 36p 

40310 4t1 
40311 32; 
40312 501 
40314 321 
40315 32; 
40316 481 
40317 32; 
40319 301 
40320 32; 
2S026 114-01 
TIP33C 90s 
T1P35 £20l 
T1P36 £381 

DIODES 
STUD 
(tamp 2111 

15amp 451 

BRIDGE 
REQ. 
lamp 50v 24; 
2amp 600 441 
tamp 200v'.51 
tamp 100v t51 

SCR 

1/ 40 .:t`', / t0 
16/800 E1 

TRIACS 
SCUD £101 
SC45D £1.31 
SC45E £1.4: 
SC5OD £151 

-I.Cs. 
741 3t1 
1810 £241 

Many Radio & TV Spares in stock. Please ring. 
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Everest Instruments Ltd. 
34, Shakespeare St., Nottingham 

Tel. (0602) 45466 
All prices quoted intlude p. á p, & VAT, min. ord 
£1, CWO only. 12 x SAE for full lists. 

Transformers P.C. Board 
All 240V 50hz prim ries Single sided fibre 5-' 

Volis Amps # p glass sq 
Double sided fibre 1.1 

glass aq 
cut in multiples of 6" I, 
6 x6,6 x12.12 x12,12 
etc. 
Circuit etchant 250mI 0l 
1 lb ferric chloride Si 
260mí plastie bottle 1.1 

6.3 1.5 
6.3 3.0 
9.0 1.0 

12.0 0.5 
12-0 1.5 
12.0 3.0 
6-0-6 0.5 
9.0.9 0.6 
9-0-9 1.0 

10-0-10 2.0 
12-0-12 1.0 
12-0-12 2.0 
12 -0-12 3.0 
15 415 1-0 
18-0-18 2.0 
20 -0-20 2 -0 
30 -0-30 1.0 
0- 10- 12 -14- 

16-18 4-0 
0-12- 15-20- 

24 -30 2.0 
0- 5 -20.30- 

40-60 2.0 
Battery charger 
transformers 6 & 12V 

113 
2.00 
1.03 
1.03 
2.09 
3.02 
1.99 
1N 
2.23 
3N 
2.23 
3.13 
4.32 
2U 
4.32 
4.32 
4.32 

4.61 

4.45 

0.54 

1.0 2.35 
2.0 3.27 
4.0 4.32 

240/110 30 watts 12-811 
autos 50 watts 3-U 

100 watts 5-23 
150 watts I 4-33 
200 watts 6.36 
400-watts 3.14 
600 watts 5.54 

1000 watts 3.67 
Bulk tape eraser S-53 
15-8-3 ohm 12 watt 

matching 1.71 
Transistor driver 

4:1 +9 0.27 

Speakers £ p 
3" Goodman tweeter 

8 ohm 51CD4 1-47 
3" Audax tweeter 

8 ohm 6.5TWB18 1-e 
5" Audax 8 ohm ba 

HIF13E8 3.23 
61" EMI d /cone 8 oh 

10 watt 359 
6 }^ Audax 8 ohm 2.95 
8" Celestion 8 ohm 

d /cone PS8 9858 2.76 
10 x 6 EMI 8 ohm 

midrange 4.16 
10 x 6 EMI 8 ohm 

20 watt 7.36 
13 x 8 EMI 8 ohm 

20 watt 6-75 
13 x 8 EMI 8 ohm 

25 watt 7.84 

250V C230 capacitors 
0.01, 0.015. 0-022, 

0.047 0.03 
0f 0.04 
0.33 006 
1.0 0.12 
2.2 0-20 

o 

tt 
o 
It 

8 

a 
o 
6 

Miscellaneous 
SWR 10 awr single 

meter 0.00 
SWR 50 swr & power 

twin meter 13.40 
Illuminated (12V) 

edge meter 130e 2-15 
56113 LW /MW /SW 

triple varicap 
diodes 0.33 

BC177 complimentary 
to BC107 9.22 

AC128 0.12 
Dual reed relays 35 

ohm coil 2 reeds 
N.O. 0.44 

8280A (74176) BCD 
decade counter 1.15 

12V 400mw Zenera 0.00 
10K log pots + SP sw 0.1 I 

10K lin stereo pots 0.40 
L /sw 

100K log stereo pots 
+DP sw 0.4 

250 ohm !In pots + 
SP sw Y' shaft 0.22 

100V A.C. solenoids 0.25 
5mH 1 amp chokes 0.19 
20mH 2 amp chokes 0.25 
50V ply 30 amp diodes 

S.O. 10 stud case 0.30 
Twin tuning 300+ 

250pf with ganged 
100K pot for varicap 
tuning 0.40 

3-7 -70pf disc com- 
pression trimmer 0.10 

0.47mfd 100V poly - 
carbonate 0.11 

1.0 mId 100V poly - 
carbonate 0.13 

0.01 mid 160V tubular 
polyester 0.04 

0.04mfd 600V 0.04 
0.0033mfd 1500V 0-04 

Electrolytics, Tubular with axial leads except where 
stated. 

Mfd. Volts Pence 
47 4 7 

330 Y 7 
88 

ßG 

3 7 

470 
1000 6 3 111 single end p/c fitting 

25 
1ppBBB 

7 
47 10 7 

220 10 7 

330 10 9 
15 1 7 
33 16 7 
68 10 7 

220 16 9 single end p/c fitting 
330 18 12 

1000 
1 

20 
10 o 5 7 
22 25 7 

47 I5 7 
100 25 7 
150 5 9 
200 15 11 

1250 5 24 single end can 
5000 5 55 single end can 

1000 +1 000 32 single end can 
2500 40 single end can 

6.8 7 
16 7 

100 0 9 
1000 0 35 single end can 

1 3 7 
4.7 63 7 

10 53 7 
800 ß@3 32 single end can 

2500 03 80 single end can 
4700 6633 140 single end can 

Oddments to clear 
50mfd ß50V tubes 6 

250mfd 60V cans 10 
300mfd 10V p/c 5 

60 +250mfd 350VI cans 30 
0.03mfd ® 200V, tantalum 5 

Practical Wirfless, August 1975 

T ELEVISION 
CAMERA 

KITS 
Complete kits are available for both 
"Mul ard" and "P.E." design. Each kit 
Includes a comprehensive construc- 
tion manual, and a completely FREE 
technical back up service to ensure 
your success, VHF and UHF Modulator 
kits also available to allow standard 
domestic T.V. to be used as monitor. 

All parts available separately, including 
a wide range of lenses, Vidicon tubes 
and focus /scan coil assemblies. Ready 
built cameras also available. Complete 
kits available for P.W. tele- tennis 
game. Send 5" x 7" S.A.E. for full 
details, or come along for a demon - 

strat on and a chat with our technical 
staff., 

CROFTON ELECTRONICS 
124 olne Road, Twickenham, 
Mid lesex, TW2 6QS 
Tele 01 -898 1569 

Tele 934642 
Cadánac LD' 

£16.15 
Solve your communica- 
tion problems with this 

4- Station Transistor Intercom system (1 master and 
3 Sub ), in robust plastic cabinets for desk or wall 
moue ing. Call /talk /listen from Master to Subs and 
Subs o Master. Ideally suitable for Business, Sur- 
gery, Schools, Hospitals and Office. Operates 
on o 9V battery- On /off switch. Volume control 
Comp ate with 3 connecting wires each 66ft. and 
other ceeseories. 1'. & P. 65p. 

MA NS INTERCOM NEW MODEL 
No b tteries -no wires. Just plug in the mains 
for instant two -way-, loud and clear communication. 
On off switch and volume control. Price £2591 
pup; tr P. ,t P. 65p. 

NEW AMERICAN TYPE CRADLE 

TELEPHONE AMPLIFIER 

11.95 

I- VAT 96p 

Late t transistorised Telephone Amplifier with 
data ed plug -in speaker. Placing the receiver on 
to t e cradle activates a switch for immediate 
two- p ay conversation without holding the handset. 
Man people can listen at a time. Increase efficiency 
in o ce, shop, workshop. Perfect for "conference" 
calls leaves the user's hands free to make notes, 
cons t files. No long waiting, saves time with 
long- distance calls. On /Off switch, volume. Direst 
tape recording model at 512.95 + VAT 51.04 
P. & P. 65p, 10 -day price refund guarantee. 

(WEST LONDON DIRECT SUPPLIES (PW8) 
169 KENSINGTON HIGH STREET, LONDON, W8 

Wire Wound Resistors. Our selec 
tion of mixed values. 30 for £1.40. 
100 for £3.50. 
Audio Amplifier Module. Mullard 
LP1173, output power, nominal 10 watt, 
supply voltage +24 volt, with data and 
circuit, £2-30 + post. 
Ferguson Stereogram chassis 
Model 3357, all transistor, medium long, 
VHF /FM. 3 watts per channel S /M. with 
connection data, less tuning scale, 
£18.00. Post paid. 
Crystals HC6U: 52.03333 MHz: 
52.02500: 52.01667: 51 -56667: 51.58330: 
37.76250: 37.75000: 12.895.8: 12. 891.6: 
12.700.0: 9.456.25: 9-455-55: 9-533-33: 
9.531 94: 9.530-55: 9.090 62: 9.087.5 
50p each. 
Electrolytics. 32/32/32/uF, 325v. 2 "x 
1}" 35p: 80µF 150v 11" x 1 20p; 
2000µF 30v, 2 } "x I" 25p: 2000µF 35v 
3"x 1" 30p: 4701IF 100v 3"x11-" 25p: 
2000/20001 <F 25v 2" x 11" 35p: 700µF 
200v 31" x 11-" 30p: 16/16 AF 275v 1 }" x 1" 
20p: 40/40/20µF 275v 3" x 1" ZOp: 
4500/900/900µF 30v 21" x 1f" 50p: 
2500µF 40v 21" x 11" 40p; 470uF 25v 
1}" x 1" 15p: 4,000µF 25v 3" x li" 40p. 
32AF 450v 11" x 1" 30p: 8µF /16µF 450v 
1 }" x f" 30p: 1000µF 12v 1}" x }" 1Sp. 
Try our parcel of small capacitors 20 
mixed valves £1 50 + post. 
Matched pair of bookshelf speakers. 
Teak finish, size 12 "x 8 "x 5 ". 8x 5 8" 
ohms ceramic, 5 watts RMS. Complete 
with din leads. £10.00 pair + post. 
Thorn TV IF chassis, 950 series 
(less valves). £1 60 + post. 
UHF 625 transistor push button tuner 
(NSF Telefunken) as used on Decca 
MS2400. Brand new and boxed, circuit 
diagram supplied £3 00 + post. 
P -C Boards (not computer panels) 
f off 6 transistor single wave band. 

1 off 4 transistor audio. 1 off 3 transistor 
£1.40 + post, three boards. 
Repanco Transformers AF1, AF2, 
TT45, 46, 47, 49, 53. 20p each + post. 
L /M, M /W, VHF Tuner 5 transistor 
in kit form, complete with full assembly 
instructions. 9vt supply, positive earth. 
0 /put 100mw. Built -in A.M. aerial. 
88 -108 Mcs. £5.25 + post. 
Stereo Decoder using MC1310. Fully 
assembled, can be used with our 
tuner kit. With data. £390 + post. 
Mains Droppers, 10 mixed values, 
£1 -00 + post. 
Edgewise Level meters, 200íA, 
size f" overall. 50p + post. 
Chrome Plastic knobs,3 types, 4 off 
each with spring clip, £1.25 + post. 
Aluminium Chassis, 71 "x 51 "x 21" 
65p + post: 10" x 7f" x 21" 75p + post. 
11" x 7f" x 21" 85p + post. 
BSR P128, similar to HT70 single play, 
with heavy die cast turntable, less 
cartridge, £1000 + post. 
Ferguson Stereogram Chassis. MW/ 
LW VHF with tuning scale (5 +5 watts 
sine wave) 15 ohms £2625. Post paid 
15 ASSORTED SWITCHES £1 -90 
+ post. 50-3 way to 7 way TAG 
STRIPS, £1.15 + post, ALMA 
REED RELAY TYPE DRH. 3 
VOLTS 50p + post. 
REPANCO & DENCO COILS. NEWT 
BOXED OUR SELECTION -5 FOR 
£1 -15 -I- post. 
Please add 10% post and packing. Add 
25% VAT to total order. Gram Chassis 
free postage. No goods despatched 
outside U.K. 

SURPLECTRONICS 
216 LEAGRAVE ROAD, 

LUTON, LU3 IJD, BEDS. 
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ully guaranteed 
1 dividually packed 

VALVES 
A1065 4L' 
AR8 55 
ATP4 50 
B12H 480 
CY31 5 
DAF96 55 
DF96 55 
DK96 70 
DL92 40 
DL96 6 
DY86/87 

40 
DY802 45 
E88CC/01 

£1' 
E18OCC 70 
E182CC 

£1' 
RA50 40 
EABC80 40 
EAF42 75 
EB91 8 
EBC33 Al. i- 
EBC41 75 
EBF80 40 
EBF83 50 
EBF89 40 
EC52 85 
ECC81 4 
ECC82 85 
EC(:83 85 
ECC84 85, 
ECC85 40 

ECC88 5 
7 

ECF80 40 
ECF82 4 
ECF801 75 
ECH35 

£1.4 
ECH42 8 
ECH81 
ECH83 4 
ECH84 

ECL80 55p 
ECL82 859 
ECL83 70p 
ECL88 505 
BEN 850 
EF37A 

£120 
EF40 75p 
EF41 BSp 
EF80 00p 
EF83 £1-25 
EF85 35p 
EF86 36p 
EF89 30p 
EF92 50p 
EF95 409 
EF183 85p 
EF184 35p 
EFL200 75p 
EL33 £250 
EL34 709 
EL36 - 80p 
EL37 £180 
EL41 805 
EL81 80p 
EL82 55p 
EL84 80p 
EL85 60p 
EL86 45p 
EL90 45p 
EL504 £105 
EM31 80p 
EM80 559 
E5184 40p 
EM87 £1.00 
EY51 45p 
EY81 45 
EY86 40p 
EY88 50p 
EZ40 70p 
EZ41' 75p 
EZ80 30p 
E281 809 
r1Y501 75p 

GZ34 705 
GZ37 £100 
ET66 £2.50 
KT88 £820 
MH4 75p 
511,6 659 
0A2 45p 
082 45p 
PABC80 40p 
PC97 509 
PC900 509 
PCC84 409 
PCC85 409 
PCC89 50p 
PCC189 80p 
PCF80 409 
PCF82 409 
PCF84 BOp 
PCF88 80p 
PCF200 759 
PCF201 759 
PCF801 65p 
PCF802 505 
PCF805 90p 
PCF806 75p 
PCF808 p0p 
PCH200 80p 
PCL81 55p 
PCL82 409 
PCL83 85p 
PCL84 459 
PCL86 50p 
PCL805 BOp 
PFL200 709 
PL36 SOp 
PL81 509 
PL82 45p 
PL83 45p 
PL84 459 
PL504 80p 
PL508 £1.00 
PL509 £1-35 
PL802 £115 
PY33 605 
PY80 409 

PY81 405 
PY82 409 
PY83 409 
FY88 459 
PY500 £100 
PY800 45p 
PY501 50p 
QQV03-10 

£140 
QQV06-40A 

£8.00 
1119 75p 
8C1/400 

£3-00 
SC1/600 

£5.00 
SP61 759 
TT21 4500 
U 25 85p 
1126 75D 
1727 851' 
17191 75p 
17801 76p 
U ABC80 

409 
U AF42 859 
UBC41 80p 
UBF80 409 
11BF89 40p 
UBL1 £100 
UBL21 709 
UCC85 45p 
UCF80 75p 
UCH42 759 
UCH81 45p 
UCL82 458' 
UCL83 659 
ÚF41 70p 
11E80 859 

AC 113 
AC 126 
AC 127 
AC 128 
AC 176 
ACT 18 
ACY 19 
ACT 20 
ACY 39 
ACT 40 
AD 149 
AD 161 
Al) 162 
ADZ 11 
ADZ 

114 
AF 115 
AF 116 
AF 117 
AF 118 
AF 124 
AF 125 
AF 126 
AF 127 
AF 139 

TRANSISTORS, DIODES etc. 
AP 178 
AF 186 
AFZ 12 
AST 26 
AST 27 
AST 28 
BC 108 
Be 118 
BC 119 
BC 136 
BC 137 
BC 148A 
BC 172 
BC 172A 
BC L12A 
BOY 31 
BCY 33 
BCY 72 
BE 115 
BE 167 
BF 185 
BFY 51 
BFY 52 
EFY 90 
BSY 27 

BST 95A 
BYE 16 
CRS 1/10 
CRS 1/20 
CR8 1/30 
CR8 1/40 
CRS 3/10 
CRS 8/20 
CRS 8/30 
CR8 3/40 
CR8 25/C25 
GET 115 
CET 116 
GEX 66 
NAT 222 
OA 5 
OA 47 
OA 70 
OA 71 
OA 73 
OA 79 
OA 91 
OA 200 
OA 202 

OAZ 200 

OC 25 
OC 26 
OC 2.8 
OC29 
OC 3+5 

OC 36 
OC42 
OC 44 
O 45 
OC 70 
00 73 
OC78 
OC 731/ 
OC 81 
OC 8'2 
OC 82D 
OC 82DM 
OC 83 
OC 139 
OC 140 
OC 170 
OC 172 
OC 200 

OC 206 
SX 759 
ZR 11 
ZR 21 
1N 2:3A 
IN 25 
1N 32:1 
IN 38A 
IN 43 
IN 70 
IN 277 
IN 415(1 
IN 4148 
2N 456.& 
IN 703 
IN 914 
2N 1304 
>N 1305 
IN 1307 
2N 1309 
IN 2063 
2N 2147 
2N 2411 
IN 2989 
2N 3053 

N 3054 
-N 3055 
IN 3391 
2N 3730 
2N 3819 
21.1 4038 
2N 4058 
2N 4061 
IN 4735 
IN 5295 
IN 128 
3N 154 
3N 159 
28 303 
404 
2082 
40210 
40261 
40310 
4066A 

ÚF85 459 
17E89 Sop 
ÚL41 70P 
ÚL84 40p 
ÚY41 459 
ÚY85 40p 
VR105,30 

VR150 30511 

X61M £1.400 
X66 85p 
Z800Ú 

£270 
580117 £270 
Z900T £1.20 
1A3 56p 
1L4 25» 

1R5 400 
184 800 
1T4 809 
1X2A 75p 
11128 75D 
21121 509 
2K25 19.00 
3A4 609 
3D6 40p 
364 40p 
SV4 85p 
58/'254M 

£4.50 
5B255M 

£8-50 
5R4GY 905 
5174G 60p 
51740 55p 

-V.A.T. -- 
Please add 25 
to all orders 

5Y3GT - 559 
523 80p 
5Z4 80p 
5Z4GT 55P 
6AB7 80p 
6AC7 60p 
6A116 70p 
SAES 40p 
BAAS 40p 
6AL5 30p 
6AL5W 55p 
BAMB 60p 
6AN8 459 

6AQ5 45p 
6AQ5W 709 
SASS 80p 
6AT6 459 
6AÚ6 405 
6AVO 45p 
6AX4GT 

75p 
6AX5GT 

£1.00 
687 70p 
6BA6 35p 
613E6 40p 

8B06G 90p 6E6 85p 
6 J 85p 6J4WA 
6BQ7A 809 £125 
6BR7 £1-20 635 85p 
6BW6 £1-00 6J5 ;T SOp 
613w7 £1.00 636 30p 
6C4 40p 637 60p 
6C6 50p 6J7G 409 
6CB6 50p 6K6GT 809 
60116 £1.45 6E7 555 
SOLS 75p 6K70. 80p 
6D6 Up BKBGT 50p 
6EA8 85p 6K25 £1-00 
6F7 £110 6L8 4190 
6F80 75p 6L6G 60p 
5F23 90p 6L7G 40p 
SF32 75p 68A7 S0p 
6E33 £8.50 68A7GT 409 

MISOMIIS POSTAL ORDER Al. PERSONAL CALLERS WELCOME. 
31.4 NF OTHNJN IN S TOCX inelude Cathode Ray Tube* and 8periai Valve*. r.1(. 

UK Postage £1- £217p, 2848 30p, 53-54 409, Over £5 Ira. C.0.D. 50p extra. 

A lot of 
vary for e 
to change 

ese valves are Imported and prices 
ch delivery. so we reserve the tight 
rices for new stock when unavoidable. 

29 /41FT. AERIALS each consisting of ten 3ft., fin. 
dia. tubular screw -in sections. lift. (6- section) whip 
aerial with adaptor to fit the 7in. rod, insulated base, 
st plate and stay assemblies, pegs, reamer, hammer, 
et Absolutely brand new and complete ready to erect, 
In anvas bag. E7-SI now. Carriage 1140. 

6C7G'l' 40p 
68G7 505 
6837 555 
68J70T 35p 
68107 559 
68L7GT 50p 
68N7GT 50p 
68Q7 55p 
6V6GT 509 
6X4 40p 
6X5G 40p 
6X5GT 509 
6Y6G 90p 
6Z4 85p 
6.301-2 90p 
7117 80p 
7Y4 805 
9116 409 
11E2 £600 
12A6 559 
12AT6 45p 
12AT7 409 
12,1177 359 
12AV6 50p 
1LAX 35p 
12BA6 45p 
12BE6 50p 
1233117 505 
12(18 55pp 
12E1 18-50 
121(5 £1.10 
12K7GT 50p 
12K8GT 70p 
12Q7GT 709 
128A7GT 

12807 55p 
12837 555 
12Y4 40p 
1487 51.00 
19AQ5 659 
1903 £800 
19G6 £8-80 
19115 £1400 
20P3 80p 
201.4 £1.10 

ALL valves 
guaranteed 

25LGCT 70p 6064 60p 
30015 £100 6065 £1.00 
30017 4180 6067 70p 
30018 90p 6080 4280 
30F5 £1.00 6146 £885 
30FL1 01.00 6146B £3.86 
30FL12 8020 £5.00 

£1.10 9001 55.00 
30FL14 90p 9002 50p 
30L15 96p 9003 705 
30L17 95p 9009 855 
30P12 91.00 91001 35p 
30P19 £1.00 
30PLI 95p 
30PL13 

£110 C.R. Tubes 
30P14 £1-10 1107 -5 
35L6GT 759 £1200 
35W4 50p 1G13 -2 
3524GT 709 518-00 
5005 60p MW13 -35 
50CD6G 585.00 

5140 VCR139A 
75 £1.00 58.00 
7501 75p 33P1 44.50 
76 75p 881/ £9.00 
78 709 883 £8.00 
80 76p 88F £9.00 
85A2 76p 
723a/b £90O 
803 56.00 Special 
805 £14.00 Valves 
807 05p CV239 
813 56.50 545-00 
866A £1.20 38503 -2,142 
931A 5600 542.00 
954 50p E301 £700 
955 50p KRN2A 
956 SOp £800 
957 Sop 0Y4 -250 
1303 20p 519.00 
1629 70p TY4 -500 
2051 £100 580.00 
5933 £300 725A 828.00 
6057 759 25/192 
6060 70p 5140-00 

VALVES AND TRANSISTORS 
Telephone enquiries for valves, 
transistors, etc., retail 749 3934; 
trade and export 743 0899. 

Colomor (Electronics) Ltd. 
170 GOLDHAWK ROA), LONDON W12. 

Open 9- 12.30, 1.30 -5.30 p.m. Thursday 0 -1 p.m. 

T 

Design 
Texas 
Pri. 22 
Fully in 
Ref. T1 

Ref. T1 

Toroid 
Pri. 24 

REF SI 

315 (a 
(b 

291 (a 

(b 
271 

061 

285 

284 

000 

Terms 
Quanti 

s.l. 
S 

)ROIDAL TRANSFORI 
FOR THE 

TEXAN II 
td by S.I.G.A. ELECTRONICS in con 
nstruments for uprating Texan 20 +2 
-240V; 50Hz; Screen; Sec. 25-20-0 - 
pregnated; flying lead connections. 
95 Price £6.70 + 25% 

95 /F with resin filled centre, 2BA die 
Price £7.10 + 25% 

I transformers suitable for Audio P 
V 50Hz; Screen; fully impregnated; 

CONDARIES 
33-0-33V 2A 
25-0-25V 0.1A 
33-0-33V 4A 
25-0-25V 0.2A 
24-0-24V 1 A 
20-0-20V 1 A 
25-0-25V 2A 

0-45V 1A 
0-45V 2A 

ERS 

unction with 
Amplifiers. 

0 -25V, 1.5A. 

AT post 50p. 

r hole. 
AT post 50p. 

er Supplies 
flying leads 

O.D. (cms) HT. Pric Post 
12.0x4.4 £8. £0.69 

13.0 X 5.7 £10 £0.78 

8.6 x 41 
8.5 X 4.0 

10.8 X 51 
9.5 X 4.4 

12.0 X 4.4 

7 £0.50 
1 £0.50 
7 £0.60 
5 £0.60 

£0.69 

Cash with order, please add 25% VAT o goods only. 
y discounts available on request. 

Dept. PW 02 

.A. (ELECTRONICS) 
nderland Road, Sand 

SG19 1 QY 

iMiTED 
Beds 
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RELAY UNIT 
Smart steel case 12 x 7 x 43" with 
22 PO Type relays, most with at 
least 3 sets e/o contacts; 4 reed 
relays +coils, 2 pots, resistors, 
capacitors, 12BH7 valve, various 
diodes, tag board etc etc. Only £380 

PC ETCHING KIT MK 11 
Contains 11b Ferric Chloride, 100 eq 
ins copper clad board. DALO etch 
resist pen, abrasive cleaner etching 
dish and instructions. Now also 
includes 2 miniature drill bits. £3.50 

FERRIC CHLORIDE 
Anhydrous technical quality in 11b 
double sealed packs. 1lb 80p; 31b 
£140; 101b 14.65; 10016 £35. 

COMPUTER PANELS 
Large quantity always available. 
31b asstd £160; 7Ib £2.85; 56íb £15. 
Pack with about 500 components inc. 
at least 50 transistors £1. 

VIS BARGAIN PARCELS 
Hundreds of new components -pots, 
resistors, capacitors, switches, + 
PC boards with transistors and diodes 
also loads of odds and ends. Contents 
always changing. Only £3.00. 

POWER SUPPLY UNIT 
G101: Mains transformer, 2A thermal 
cut -out, bridge rect., will give t7- 
10.5V output with 2 extra capacitors 
provided). With data, only £1.30 

TRANSFORMERS 
All mains primaries. 6-0-6V @ 100mA 
Sep; 8-04v 100mA 51.02; 12 -0 -12V 
100mA 11.08, 24 -0 -24V 500mA £2 -20 
1A multitapped to give 3, 4, 5, 6, 8, 9, 
10, 12, 15,18, 20, 24 or 30V, also 12 -0 -12 
or 15 -0-15 £3.00. 2A version £4.40. 
6.5- 0-6.5V 500mA £1.45; 17V 1A £2; 
9V 10A £3.00; sub -miniature 12 -0 -12V 
@ 50mA 80P. 

UK POSTAGE 
All prices Include UK postage 
VAT -@ 8e %, or 25% as appropriate. 
SAE list, enquiries. Surplus compo- 
nents wanted for cash. 

GREENWELD (PW8) 
51 Shirley Park Road 
Southampton, SOI 4FX. 
Tel: (0703) 772501. 
Also callers welcome at 21 Deptford 
Bdy SE8 01 -692' 2009, 4, 38 Lower 
Addiscombe Rd. Croydon 01.688 2950 

BARGAIN PACKS 
12 BC107 £120 25 1164001 El 20 
14 BC108 £1.20 22 1N4002 £1.20 
12 BC109 £1.20 20 1 N4003 £1.20 
15 BC148 £1.20 18 1N4004 E1-20 
13 BC149 £t -20 161 N4005 £1.20 
12 BC157 E1ß0 141 N4006 £120 
12 BC158 £t -20 12 1N4007 £t20 
12 BC159 E1ß0 401N4148 £1.20 

2 2142648 LI -20 3 2N3055 Et -20 
10 BC328 £1.20 12 BC548 £1.20 
12 BF194 £1.20 12 BF195 £1.20 

7 BF173 £1 ß0 5 BF781 £1.20 
All full spec marked components. 

8 PIN DM 741's 
10 +30p;25 +26p;100 +24p;250+ 23p 

555 TIMERS 
3+ 00p; 10+ 50p; 25+ 46p; 100+ 49p 

RESISTORS AND CAPACITORS 
400 asstd carbon resistors £1.40 
250 Hi -stabs 1, 2, 5 %, 1, 1, 1W £1.35 
100 Wirewounds, 2W to 15W £2.00 
200 ceramic, mica etc caps £1.10 
100 C280 polyesters, -01 -47 £130 
200 min electrolyties, but mainly 
unmarked, so only £1.35. 
15 airspaced & compression trimmers 
up to 1250pF £1.10. 
JUMBO PACK -1 each of the above, 
£9.60 value for only £7-50i!! 

VEROBOARD 
100 sq Ins, about 8 pieces asstd sizes 
and pitches £1.15 

MISCELLANEOUS 
9 pole 6 way Yaxley switches 559; 
SPCO microswitch, 5A 12p; 15 asstd 
pots 75p; plug in relay, 25000 4 c/o 
25p; 4 x 80V 10A rests on heat sink, 
Idela batt. charger. SN76660N £1. 
Good range close tolerance resistors 
-SAE list 96kHz crystal £1. 

PUSH BUTTON BANK 
8 interlocking buttons, each 4 pole 
changeover, only 4 x 21 x 1 ". £1. 

TRANSISTOR PACKS 
Large quantity of mainly unmarked 
out of spec. transistors Just arrived. 
Sample tests show 75% OK. Sold in 
mixed packs with PNP, NPN, RF, AF, 
plastic, metal can, small signal and 
power devices. At I east 200 for £1-SO; 
500 for £350; 1000 for £6.00. Out -of- 
spec 29/3055's 8 for £1.10. 25 untested 
BFY51 type transistors £1.10. 25 
untested BC108 £1; 100 £3.00. 
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ENGINERS l' 

YOURSELF FOR A 

This 76 
FREE 
shows hQw, 

BETTER JOB WITH MORE 'PAY! 
Do you want p 

lob, higher pas 
tunities" shows 
them through a 
Study Course. Tl 
to buy and you 
learn, 

onìotion, a better 
7 "New oppor- 
you how to get 
low -cost, Home 

ere are no books 
can pay as you 

This easy to follow GUIDE TO 
SUCCESS should be read by every 
ambitious engineer. Send" for this 
helpful 76 -page free book NOW! 
No obligation, nobody will call on 
you. It could be the best thing you 
ever did. 

CHOOSE A BRAND NEW FUTURE HERE 
MR CUT OUT THIS COUPON MI 
Tick or state subject of interest. 

Post to address below. 

G 
RADIO & TV DRAUGHTSMAN- 1 Gen. Radio and SHIP 

ELECTRICrkI 
ENGINEER! 
City & Gail 
Wiring and 
Installations 
C. G. Electri al 
Tech -Prima 
Gen. Electric :I 
Eng. 

TV Eng. 
Radio Servicing, 
Maintenance and 
Repairs 
Practical Radio & 
Electronics (with 
self -build kit) 
Radio Amateurs' 
Exam 

AERONA CAL 
ENGINEE'J G 
Air Registra on 
Board Certi i ates 
Gen. Aero 
Engineering 

AUTO 
ENGINE ' G 
City & Gui l s Auto 
Engineering 
Practice 
Inst. Motor 
Industry 
M.A.A. /I.M I. 
Managerren 
Diploma 
Gen. Auto 
Engineering 
Auto Diesel 
Maintenant= 
Motor Mec ants 
Service Stati.n 
and Garage 
Managemen 
TELECOM 
MUNICATI I NS 
City & Gu 
Telecomm 'ca- 
tions 

ELECTRONIC 
ENGINEERING 
Gen. Electronic 
Eng. 
Practical Elec- 
tronics (with kit) 

AGRICULTURAL 
ENGINEERING 

REFRIGERATOR 
SERVICING 

MECHANICAL 
ENGINEERING 
Society of 
Engineers 
Inst. Engineers 
and Technicians 
General Mechanical 
Eng. 
Welding 
Maintenance Eng. 
General Diesel 
Eng. 

Institute of 
Engineerir g 
Draughtsmen & 
Designers 
General Draughts- 
manship 
Architectural 
Draughtstlanship 
Technical Drawing 

CONSTRUCTION 
& BUILDING 
Institute of 
Building 
Construct on 
Surveyor's Inst. 
Clerk of Works 
Diploma 
C. :Sr G. Building 
Quantities 
General Building 
General Civil Eng. 
Heating, Ventila- 
ting Sr. Air 
Conditioning 
Carpentry & 
Joinery 
Painting & 
Decorating 
Plumbing 
C.E.I. (Part 1) 
Inst. Cost & 
Management 
Accountants 
Works Manage- 
ment etc. etc. 

E 

G.C.E. 

-58 '0' & 'A' Level Subjects 
-over 10,000 Group Passes! 

Idermaston College 
Dept. TPW08, Reading RG7 4PF. 

also at our London Advisory Office, 4 Fore Street Avenue, 

1 
Moorgate, London EC2Y SEJ. Tel. 01 -628 2121. 

NAME (Block Capitals) 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

' 
1 

ADDRESS 

Other subjects of interest 

Postcode 

Accredited by C.A.C.C. Member of A.B.C.C. 

1 

Age 1 

HOME OF BRflISH INSTITUTE OF ENGINEERING TECHNOLOGY 
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SPEAKER BARGAINS £ 
P. & P. 40p per speaker 

EMI 13 "x8" 3 or 8 ohm Plain 2.20 
With Co -Axial Tweeter 

8 ohms only .. 230 
Tweeter & Crossover 3, 8 

or 15 ohm 3.95 
Type 3508 or 15 ohm, 20 watt 7.95 

6{" 8 ohm, 10 watt 2.60 
8" E ohm, 10 watt 450 
8" x 5" C /Mag. 3, 8 or 

15 ohm 5 watt 1.40 
8" x 5" Dualcone 

8 ohm, 10 watt 2.55 
TWEETER & CROSSOVER 
Cone Tweeter 8 or 15 ohm, 

10 watt 2.80 
Cone Tweeter 8 ohm, 3 watt 1.45 
Horn Tweeter 8 ohm, 20 watt 6.40 
Dome Tweeter 8 ohm, 30 watt 5.60 

ELAC 6f" 8 ohm Dualcone .. 2.25 
ELAC 8" S ohm Dualcone .. 2.50 
ELAC l0" 8 ohm Dualcone 

10 watt .. .. 3.50 
ADASTRA 10" 8 or 15 ohm, 

10 watt . 3.55 
BAKER GROUP 25 12" 8 or 

15 ohm, 25 watt .. .. 1160 
Following speakers 15p P. & P. 
21" 8 ohm or 64 ohm .. 55 
5" 8 ohm, c /mag. .. .. '85 
7 "x4 "3 orb ohm .. .. 120 

Crossovers CN23 (3 ohm), 
CN28 
ohm) 

(8 ohm), CN216 (16 
t30 

P, & P. .. 15 

KIT FORM CABINETS TEAK VENEER 
12 x 12 x 6 with 8 "8 "x5 "or sr and 3f" cut out.. .. 4.00 
17 x 10x 7} with 8" or 13 "x 8" 

cutout 

18x11x 71 with 8 "x" or 
13" x8" cutout for EMI 350 6.00 

P. & P, ea. 50 
MICROPHONES 
CM70 Planet stick metal, 

switch crystal .. 1.55 
DM160 Dynamic omni -dir. 

ball metal . 4'90 
Ú0130 50K /600 ohm, uni -dir 

ball metal .. .. .. 6.40 
SOLDERING IRONS 
ANTEX CN240 15 watt .. 2.10 X25 25 watt (low Sit 1 Kit (15 watt iron leakage) . 2.10 

2 spare Bib etc.) .. 3.40 P. & P. 15 
SONOTONE 

9TAHC or9TAHC /G Diam. 2.00 
3509 Ster. ceram. Diam. .. 2.00 

1.50 GOLDRING G850 .. .. 3.25 
G800 .. .. 4.10 
6800E .. .. 7.10 

P. & P. .. 15 
D. Diamond Stylii for above.. 1.25 

G800 /G850 .. .. .. 1.95 
6800E .. .. 4.10 

P. & P. .. 05 

TW209 .. .. .. .. 5.75 
CONDENSER MIKE 600 ohm, 

uni -dir . 9.35 
Cassette Stick Mike with R. 

Control on /off switch 
(2.5 & 3.5mm J /Ply) .. 1.50 

P. & P. 30 

CARTRIDGES & STYLI! 
ACOS GP91 /2SC or3SC ster. 

comp. 
GP93/1 or 95 ./1 ster. 

tryst.., 

GP94/1 or 96/1 ster. 
ceram. 

GP101 tryst. comp... 
GP104 star. ceram. 

X5M or X5H tryst. comp. 
SX6M or SX6H tryst. 

co 
SC5M 

pm. 

fer. ceram. .. 2.75 
CALCULATORS SINCLAIR 

Cambridge . .. . 12.95 Scientific 
Cambridge with memory 17.95 

BATTERY ELIMINATORS 
240v Input 6, 7.5 or 9 .. 2.95 

1.00 

1.85 
080 
195 
1,80 

+8 % V.A.T. 
TAPES Stnd. LP DP 
5" 50p - 65p 1.00p 
5I" 65p 80p 1.40p 
7" 80p 1.10p 1.80p 

V.A.T. inclusive 
12e input, 6, 71, 9 output, 1 amp 4.25 

P. &P. 15 

PLASTIC LIBRARY CASES 
For 5" Reels .. .. .. 18p 

5f" Reels .. .. .. 22p 
7" Reels .. 25p 

P. & P. 1-3, 9p ea. 4 or more, lot 35p 
+ 8% V.A.T. 
LOW NOISE CASSETTES 

1 -5 6 -10 11_20 
C60 35p 33p 30p 
C90 45p 43p 40p 
C120 55p 52p 50p 

Cassette Cases ' 10p 
Cassette Head Cleaner 40p 
P. & P. 1 -5, Sp ea. 6 -10, 20p lot. 
11 -20, Post Free. 

+ 8% V.A.T. WHARFEDALE SPEAKER BIB ACCESSORIES BARGAINS £ P &P Tape Editing Kit Ref. 23 135 Linton 2 Kit (pr) .. 19.95 1.50 Recording Tape Glendale 3 Kit (pr) .. 33.50 2.00 Splicer .. Ref. 20 1.15 Dovedale 3 M(pr) 52'00 2'00 Cassette Tape, editing Ref. 24 1.50 Denton 2 Speaker (pr) 3000 2.50 
Cassette Salvage Kit Ref. 29 .45 Linton 2 Speaker (pr).. 39.50 2.50 Stylus Balance Ref. 32A 1.20 Dovedale 3 Speaker Spirit Lever .. Ref. 46 50 (each) .. 42.00 2.50 
Hi -Fi Stereo Test Cassette 2.10 Glendale 3 Speaker (pr) 5700 3'50 
Groove -Kleen Record Cleaner 1.90 KIngsdale 3 Speaker 

P. & P. 15p (each) .. .. .. 59.95 4.00 
Send 25p for COMPLETE CATALOGUE, refundable upon first order. ALL OUR MERCHANDISE IS FULLY GUARANTEED. 
Subject to manfaeturer increase and availability. 
PLEASE ADD V.A.T. AT 25% UNLESS OTHERWISE STATED 

Riversdale Electronics 
Mail Order Department an 

PO. Box 470, Manchester M60 4 BU. 
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Pra tical Wirele s Classified Advertisements 
The pre- 
extra. Ser 
payable t 
be sent r 
vertiseme 
Street, Lc 

aid rate for classified adve i 

li- displayed setting £10.00 p 
PRACTICAL WIRELES` 

gistered post. Advertisemen 
It Manager, PRACTICAL 
ndon, EC4A 4AD for inserti 

sements is 12p per word (minimum 12 words), box number 30p 
r single column inch. All cheques, postal orders, etc., to be made 
and crossed "Lloyds Bank Ltd." Treasury notes should always 

s, together with remittance, should be sent to the Classified Ad- 
WIRELESS, IPC Magazines Ltd. Fleetway House, Farringdon 
en in the next available issue. (01 -634 4451). 

Receiv rs and Components 

B :TA DEVICES 
MANUFA URERS BRANDED PRODUCTS 

RANSIST, R8 MO I ES & RECT BR DO 
AC187/8 PR 0. 0 IN914 0 O4 lA 100v W01020 
BC107/8/9 0. 9 1N4148 0(14 IA 200v WO20.22 
BC109C 0. 1 BY127 0.14 lA 600v W060-30 
BC147/8 0' 0 íN4001/2 005 25A 200v 52-00 
BCY70 /71/720. 8 íN4003/415 008 ZENERS 
BFX88 0 i IN4000/7 0.08 BZY88c3.3- 
EFYS0 0- 8 
BFY51 0. 2 

íN5401 0.11 32v 5% 0.09 
1 watt 6.8- /52 

2141132 0. 5 555 Timer 0.50 200v 5% 045 
2141711 0. 5 656 Dual T'r 1.00 L.E.D. 
2142646 0. 0 TBA800 1.50 209 -RED 0-17 
2N2905A 0. 1 

2143053 0 4 
TBA810 1-80 LED CLIP 0.02 

OP. AMP. IC's 
2143050 0- D.E.L. SOCKETS 7090 T099 0-80 .' 
0C28 0. 5 8 Pin 0-12 709C D.I.L. 0.30 
0035 0- 5 14 Pin 0.12 7410 T099 0.86 
TIP29A 0. 9 

0 1 
16 Pin 0-14 7410 D.I.L. 0-36 

723C D.LL. 0.80 TIP31A 
TIP41A 0' 4 7470 D.I.L. 0.85 
TIP42A 0:0 ADD 17 ;o V.A.T. 7480 D.L.L. 0.36 

7400% 0. 6 74 SERIES TTL 74121% 0-50 

7404N 0. 8 7447% 1.00 74123% 1.26 
7410N 0 8 7474N 0-37 74141N 1.18 

ALUMINI M ELECTROLYTIC CAPACITORS 
10µF 22 47µF 10OpF 220µF 470µF 1,000µF 

16v 0.07 0.0 0.07 0.10 0.12 0-14 0.22 
25v 0.07 0.1 0.08 0.10 0.13 0.16 0.26 

C. .0. PLUS P.P. 15p TO 
BETA DEVICES, 

, Highbridge Street, 
Wialtham Abbey, Essex. 

COMPONE 
mixed com 
plus plus 
resistors, c 
various, tr 
potentiome 
C.W.O. To 
P.O. Box 3, 

TS GALORE. Pack of 500 
onents manufacturers sur - 

once used. Pack includes 
rbon and W.W., capacitors 
nsistors, diodes, trimmers, 
ers etc. Send £1+10p p &p. 

Caledonian Components, 
Glenrothes, Fife. 

NEW MODEL V.H.F. KIT MK2 
Our latest Ni,. Improved design and performance 
plus extra mplif'rer stage, receives aircraft, 
amateurs, m.bile, radio 2, 3, 4, etc., this novel 
little set will give you endless hours of pleasure 
and can be b lit in one evening. Powered by 9 volt 
battery, corn lete with easy to follow instruction 
and built in ck socket for use with earphones or 
amplifier. 

Only £4-50 +p &p 30p U.K. only. 
Illustrated catalogue of selected kits and com- 
ponents, 35p inc. VAT. P &P free. 

ALL , RICES PLUS 25% VAT 
alleon Trading Co, 

2, Burrs Way, 
orringham, 
tanford -Le -Hope. 
ssex. SS17 ODE 

COMMUNI ATIONS RECEIVER mod - 
ules. Sma superhet circuit boards 
requiring ly controls and tuned cir- 
cuits. 9 vol . Mosfet mixer, IC IF, BFO, 
Prod. De . Excellent AM /CW /SSB 
results re orted by delighted users. 
From £1150. SAE details. PR Gol- 
ledge Electronics, Millend, Stone. 
house, Glo.. 

ELEC IttOLYTICS 814,p 
OEBPA CH ISY RETURN. 
2,2 uF, ,7uF- 63v. 10 uF, 
2RuF, 7uF, 1OOuF - 26v. 
ALL 6 P (Inc. Vat) e1OP p &p 
Discou t :10%on totals over 
£3, 16% aver £6. C.W.O. 
SUS SO NO ELECTRONICS, THE SHOP 
SLACKMO RE ENO. IRAINTREE, ESSEX 
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P ecision Polycarbonate Capacitors 
All High Stability - Extremely Low Leakage 

441V AO (í10J) 63V Range 
0.1 F (11 "x }") 60p ±1% A2;; ±5% 
0-2'uF (1t "xt ") 699 0.470F 58p 463 389 
0.2,µF (lt "x } ") 621' 1.012F 889 56p 48p 
0-4/IF (lf "xf ") 719 2'2µF 80p 65p 559 
0-51F (1} X }"1. 76p 4'7µF 0180 51-05 869 
0.8:µF (2 "x} ") 80p 8 -epF 1164 11.29 01.09 
10 F (2" x I ") 91p - 10 OAF 52-00 51-80 11.40 
2-0 - (2" x Y ") 11-22 13.0µF 02.76 02.15 0100 
TA TALUM BEAD CAPACITORS -- Values available: 
0.1 0.22, 0-47, 1.0, 2-2, 4.7, 6-81.F at 16V/26V or 36V; 
10- AF at 16V /20V or 25V; 22.0µF at 6V /10V or 18V: 
38- IAP at 6V or 10V; 47'OpF at 3V or 8V; 100-OpF at 3V. 
A 1, at 10p each, 10 for 059, 50 for 14. 

SIBTONS: BC183/183L llp BFY50 20p 
BO, 07/8/9 9p BC184/184L 12p BFY51 20p 
Ber 14 12p BC212/212L 14p BFY112 209 
B ar 47/8/9 10p BC547/658A 12p AF178 80p 
Ber 53/7/8 129 BF194 12p' 0071 lßµ 
B 82/182L lip BF197 18p 2143056 600 
PO ULAR DIODES -127914 Bp, 8 for 46p, 18 for 900; 
IN 16 Sp, 8 for 459, 14 for 90p: 1844 6p. 11 for 600, 
94 or 51.00. 1144148 5p. 6 for 27p, 12 for 48p; 1144001 
6 }r ; 002 Bp; 003 8 }p; 004 7p: 005 71p; 008 Sp; 007 8 }p. 
LO PRICE ZENER DIODES- 400mW, Tol. ±5% st 
b A. Values available: 3V, 3.3V. 3-8V, 4.7V, 3.1V, 5.6V, 
6 , 6-8V, 7.5V, 8 2V, 91V, 10V, 11V. 12V, 13V, 13.5V, 
15 10V, 18V, 20V, 22V, 24V, 27V, 80V, 33V. All at 
7p each, 6 for 89p. 14 for 84p. SPECIAL OFFER: 100 
Ze er. for 1060. 
E TORS -High stability, low noise carbon film 5%, 
} " at 40 °C, }W at 70 °C. E12 series only - from 2.2 LI to 
2.2',50. ALL at Ip each, Sp for 10 of any one value, 709 
for 100 of any one value. SPECIAL PACK: 10 of each 
va e 2-2L1 to 2.2M11 (730 resistors) £6. 
81 DON PLASTIC RECTIFIERS -1.5 amp, brand new 
wl eended D027: 100 P.I.V. 7p (4 for 26p); 400 P.I.V. 811 
(4 or 80p). 
B .GE RECTIFIERS -25 amp: 200V 40p; 360V 459; 
80 r V 55p. 
SU MINIATURE VERTICAL PRESETS -0-1W only: 
AT at Sp each; 500, 100n, 220Lí. 4700, 6800 
lk , 2-2k 0. 4-7k LI, 6-8k 0, 10k 0, 15k 0,22k CI, 47k 0, 
10 kO, 260kí2, 680kLI, :ML), 2 5ML),SM n. 
P EASE ADP 15p AND PACKING ON ALL 
O' DEES BELOW £5. ALL EXPORT ORDERS ADD 
C OF SEA /AIRMAIL. 

PLEASE ADD 25% V.A.T. TO ORDERS. 
Se d S.A.E. for lists of additional ex -stock items. 
W olesale price lists available to bona fide companies. 

MARCO, TRADING (Dept. W8), 
The Old School. Edstaston, Nr. Wem. Shropshire. 

Tel: Whixall 484/486 (STD 094 872) 
( Propre. Minlcost Trading Ltd.) 

Fer valve and 
t c nsistorized re- 
cerders from £2 ea. 

Send 
stamp for fists. 

R.D.I. Ltd. 
Chilton Works, 

Garden Rd., 
Richmond, 

Surrey, 
s TW9 4NS 

B AND NEW COMPONENTS BY 
R URN: Elecrtrolytics -16V, 25V, 
51V-0.47, 1.0, 2.2, 4.7, 10 mfds.- 
51. 22, 47 -5,2p. (50V -6p) 100- 
7.. (50V -8p), 220 -8p. (50V -10p), 
511 11p. (50V -16p), 1000/25V -18p. 
S bminiature bead-type tantalums 

1/35V, 0.22/35V, 047/35V, 1.0 /35V, 2 /35V, 4.7/35V, 10/20V, 22/16V, 47/ 
6 , 100 /3V. -11p Mylar Film 100V.- 
0.001, 0.002, 0.005, 0-01, 0.02.ßp. 
0. 14, 0.05 -312 p. Mullard tubular 

lyester 400V E6 series 0.001- 0.022- 
31, p. 0.033 -0.1 -413 p. Mullard minia- 

re C333 ceramics 6W E12 series 2 %, 
1.8 pf.-47 pf. -Sp. 56 pf. -330 pf. -312 p. 
P lystyrene 63V Ell series 10 pf:1000 
p .-3p. 1200 pf: 10,000 pf-4p. Mima- 
t re Highstab. carbon film resistors 
13W E12 series 5% 10 -1OMO. (10% over 
1 11) 1.2p. Postage 10p. Prices VAT 
I elusive. The C.R. Supply Co., 127, 

esterfield Road, Sheffield S8. 

UNBELIEVABLE SPEAKER BAR- 
GAINS! 80 Acoustic Suspension, teak/ 
sculptured foam front, 6 watt £5.30; 
12 watt £6.50; 16 watt (8M woofer, 3in 
tweeter) £7.90. (Lists 20p.) Satisfac- 
tion guaranteed (10% p &p). Gregg 
Electronics, 105 Grange Road, London 
SE25. 

BULK OFFERS 
ALL GOODS FULL SPEC. AND MARKED 

1N4001 12-50 BC147 £8.00 BF195 £6.00 
1N4002 £260 BC149 £6-00 BSY95AES.00 
1N4003 £3-20 BC157 £600 2G302 £4.00 
1N4004 £360 BC158 £800 2142646 £34-00 
1N4005 £4-30 BC159 £8-00 2N3055 52000 
1N4006 5470 BC161 £1000 NE555V£3B -0O 
1N4007 £5-00 BC267 £8-00 709C £10.00 
1N4148 £2.50 BC328 £1000 741C £1900 
BC107 £7.00 BC548 £6.00 
BC108 £7-00 BF173 £1400 All prices per 
BC109 £7-00 BF181 £2000 min. quantity 
BC116A£600 BF194 £8-00 100. 

Ferric Chloride £30 per 100 l Ib bags (8% VAT). 
Miniature mains transformers, 100mA sec:. 
6-0-6V £5110; 9 -0-9V £5.50/10; 12-0-12V £8/10; 
subminiature 6-0-8V 100mA £6/10; 12 -0-12V 
50mA 56/10 £501100. 
Assorted small value capacitors- ceramic. mica, 
poly, etc., £26 /10,000. Assorted C280 polyesters 
526/10,000; 10uF 25V PC £2/100; 47uF 40V Axial 
lead £4/100. 
MINIMUM ORDER £5; CARR. 

FREE. enquiries es at the appropriate rate (25%). 

JUNIPER ELECTRONICS (PW4) 
PO BOX 61, SOUTHAMPTON S09 7E6 

Aerials 

GENUINE FULL SIZE 
18 element TV aerial 
as used by leading 
TV companies 
FOR ONLY 

er 

VAT 

ITV 
BBC' 

16211/W 
& Colour 

-Guaranteed 

Perfect Pictures. 
Save Us. We supply 

this genuine U.H.F. aerial 
for only£2.55,can be fitted 

outside or inside. Quality made 

technically advanced design. Precis- 
ion grid reflector eliminates ghosting. 

Complete with clamp, instructions, advice. 
Honey Back Refund. Wall /Caravan Bracket. 

25p. Best Cable 12P per yard. Plug 10P& 
FREE with order maps & channel reference of 
Radio & TV Transmitters., Send direct to 
Dept. PW 10 219 Mansfield Rd. Nottingham 
IMPERIAL TRADINGrAfasisrLTA 

the quality Acs, f ur Spu' . l,sts 

STOCKISTS of Jaybeam Stereobeams, 
Antiference Mush Killers, Rotalrs, coax 
cable, masts and fittings. Send stamp 
for full lists competitive prices. Alan 
Turner Services, 26 Chapel Garth, 
Skipsea, Driffield. 

J. & A. TWEEDY (Electronic Supplies) LTD. 
VAT at 25% and Carralge paid to the mainland 
only. Terms are CWO. We welcome ACCESS. 
Multibeam -Highgain aerials by Jaybeam 
MOM 28 £5.80 MBM 48 £9.20 MBM 70 Group B 
£1000. 
Stereobeam FM Aerials 
SBM 4 £6.00 SBM 6 £9.56 FM9S £20.00. 
Aerial Rotators 
AR 30 £315 AR 40 £37.50. 
Masthead amplifiers 18db gain complete with 
power supply £12.00. 
Low loss co -ax 120/m. Standard 8 p /m. Cassettes 
C60 SOp. C90 50p. Co -ax plugs 12p. Couplers 20p. 
We keep a good stock of components at the Ches- 
terfield Branch. Tues to Sat 9 till 5 p.m. 
79 Chatsworth Road, Chesterfield, Derbyshire 

S40 2AP. 
Telephones: Chesterfield 34952 -1637556 -$p.m. 
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NEW RI GAIN 

ÄÉRÌÄIFM 

Stereo minim! 
Increase volume, quality and 

sensitivity 
If any VHF/FM 

Radio or Hr -Fi. stereo or makrro. with 
this genuine aerial. Its a necessity if you want the best out of 

your equipment. whether a small radio or expensive stereo. Don't 
ny longer, Send now pm up with poor reception 

hear for yourself. Ideal forte do-it- yourself 
enthusiast Supplied with cl mp. instructions 
and advice. Use inside or o I. FREE 

with order maps and sharpie! reference of 
all Radio and TV Transmitters ! Money 
Back Refund, Send Direct to Dept. HSIO 

219 Mansfield Rd., Nottingham. 
Best et2pyd 

IMPERIAL TRADING 1 AERIALS) LTD. 
the quality Aerial S aecialists 

Service Sheets 

SERVICE SHEETS for Radio, TV, etc., 
50p and SAE. Catalogué 20p and SAE. 
Hamilton Radio, 47 Bohemia Road, St. 
Leonards, Susse. 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 

RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS, 

CAR RADIOS) 
ALL AT S0p EACH 

" a PLEASE ENCLOSE LARGE S.A.E 
WITH ALL ENQUIRIES & ORDERS" 

Otherwise cannot be attended to 
(Uncrossed h O.'s please, original 

returned If aeryice sheets not available.) 

PLEASE NOTE 
We operate a "by return of post" service. Any 
claims for non- delldery should be made within 
7 -days of posting your order. 

C. CARANNA 
71 BEAUFORT PARK 
LONDON, N.W.11 BBX 

We have the largest supplies of Service 
Sheets (strictly by return of post). Please 
state make and Model number alternative. 
Free TV fault tra ing chart or TV list on 

reque'it with order. 
Mall order or phone 01- 458 4882 
NO OVERSEAS MAIL PLEASE 

SERVICE SHEETS, radio, TV etc. 
10,000 models. Catalogue 24p, plus SAE 
with orders, enquiries. Telray, 754 
Brook Street, Preston PRI 7HP. 

Situations Vacant 

ELECTRONIC CRAFTSMEN 
Is your present job routine and uninteresting? 

WE; are a research establishment and our craftsmen are engaged 
on a wide variety of work in the fields of prototype and small 
ba ch wiring and assembly, test and inspection, maintenance 
fault finding and repair. Why not join us and enjoy working in 
first -class conditions in the country. - 

Earnings are good and our rates of pay are currently under 
review. We can offer good housing at low rental (for applicants 
whio live outside the radius of our Assisted Travel Area) together 
with 3 weeks paid holiday with holiday bonus, free pension and 
exçellent sick benefit scheme. 

Applicants who should have served a recognised apprenticeship 
or have had equivalent training together with experience in one 
of the fields detailed should 'phone Padley 4111 (STD 073 56 411 1) 
Ext 5230, or write to: 

Industrial Recruitment Officer 
(PA /86 /PW) Procurement Executive 
Ministry of Defence 
AWRE Aldermaston 
Reading, Berks 
RG7 4PR 

Te, of thousands of new computer 
pe sonnel needed over the next few 
years alone. With our revolutionary, 
di ect- from -America, course, you 
tram as a Computer Operator in 
only 4 weeks! 

It can pay around £35 p.w. as a 
starter and can reach over £90 p.w. 

Alter training, our executive ap- 
pointments bureau -one of the 
woprld's leaders of its kind- intro- 
ddces you FREE to world -wide 

lo portunities. Write or 'phone 
T DAY, without obligation. 

Landon Computer Operators 
Training Centre 
Y26, Oxford Ilse., 

9 -i 5 Oxford St. WI. Tel: 01 -734 2874 

Ladders 
LADDERS, timber and aluminium. 
Tel: Telford 586644 for brochure. 

Wanted 

TOP PRICES PAID for NEW VALVES 
and TRANSISTORS 

popular T.V. and Radio types. 

KENSINGTON SUPPLIES (C), 
367 Kensington Street, Bradford 8, 

Yorkshire. 

WE BUY New Valves, Transistors and 
clean new components, large or small 
quantities, all details, quotation by 
return. WALTON'S. 55 Worcester 
Street, Wolverhampton. 

For Sale 

AERIAL 'MAIL 

clear, £225Ó 90 
23885 Sussex. 

ORDER business. Com- 
500 aerial material to 
swhurst Road, Crawley 

VARIOUS new 
test instrtuntet 
scope. Expert- 
Mary Road, Loe 

and perfect Heatlkit 
tts, including oscilla- 

t. List. Toms, 6 St. 
don E17. 01.734 1361. 

EDDYSTONE Ìt,ECEIVERS for sale, 
EC10 Mk. 1, £ EB37, Mk. 2, £55. All 
general coverage.. Hatton, Parklands, 
Charmouth, Dorset. Charmouth 225. 
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HEAT KIT GR78. Very little used. 
Align 1 and tested by Heathkit, £60. 
Apply ox No. 125. 

COPPER CLAD LAMINATE 
FOR 

PRINTED CIRCUITS 
Single aided 1/16" paper base- 1.Oplsq, inch. 
Single sided 1 f16' glass- epoxy- 1.5p /aq. inch. 
Any rectangular sizes cut to your requirements. 
Please send cash with order. 
Price includes postage and packing. 
From: SIMTECH ENGINEERING LTD 

Voluntary Place 
WANSTEAD, LONDON Eli 2RP 
01.530 4240 

SOUNDLIGHT CONVERTERS 3 -chan- 
nel: 1.5kW, £17; 3kW, £25. Strobes: 
1- joule, £21; 4J, £27; 15J, £45. Chasers 
from £27. Rainbows, Projectors. Bum - 
per catalogue: Aarvak Electronics, 
98a(P) West Green Road, N15 5NS. 
01-800 8656. 

MICROPHONES: AKG D202E1, £45.00; 
AKG D190C or E, £2000; AKG D224, 
£60.00; Sennheiser MD211N, £45.00. AB 
brand new and boated. Please add 25% 
for VAT. All other AKG and Senn - 
heiser mikes, SAE for quote. J. J. 
Francis (Wood Green), Ltd., Manwood 
House, Matching Green, Harlow, 
Essex. Tel: Matching 476. 
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Educational 

C AND G EXAMS 
Study for success with ICS. An ICS home - 
study course will ensure that you pass 
your C. & G. exams. Special courses for: 
Telecoms Technicians', Electrical Instal- 
lations, Radio, TV & Electronics Tech- 
nicians', Radio Amateurs'. Full details from 
ICS School of Electronics, Dept. 320, 
Intertext House, London, SW8 4W. Tel: 
01 -622 9911 (all hours). 

TE HNICAL TRAINING 
Get the t aining you need to move up into 
a higher aid job. Take the first step now- 
write or phone ICS for details of ICS 
specialist homestudy courses on Radio, 
TV, Au io Eng. and Servicing, Elec- 
tronics, omputers; also self -build radio 
kits. F 1 details from ICS School of 
Electroni s, Dept. 321, Intertext House, 
London, W8 4UJ. Tel: 01 -622 9911 (all 
hours). 

CO OUR TV SERVICING 
Learn , . techniques of servicing Colour 
TV sets brough new home study course 
approve by leading manufacturer. Covers 
principi- , practice and alignment with 
numerou illustrations and diagrams. 
Other c. urses for radio and audio ser- 
vicing. ull details from ICS School of 
Electroni , 322; Intertext House, 
London . 8 4UJ. Tel: 01 -622 9911 ( 
hours). 

GO TO SEA as a Radio Officer. Write: 
Principal, Nautical College, Broadwater, 
Fleetwood FY7 8JZ. 

TELEVISION 
TRAINING 

16 MONTHS' full -time practical 
and theoretical training course 
in Radio and TV Servicing 
(Mono and Colour) for beginners, 

13 WEEKS' full -time Colour TV 
Servicing course. Includes 100 
hours practical training. Mono 
revision if necessary. Good 
electronics background essential. 

NEXT S 
Sept. 15 

Prospe 
Electro 
ment B 
London 
8721. 

Boo . s and Publications 

Technical Books - 
RadioaElectronics 

World's Radi. & TV Stations (International Edit).£0.68 
Audio Ampl fiers £0.70 
Boys Book o Crystal Sets & Simple Circuits £0.33 
Television Ti =base Circuits £1.15 
Radio TV an Industrial Tube & Valve Equiv £0.68 
How to get t e best out of your Tape Recorder .. £1.6; 
Practical Ele ronic Science Projects £0-8 
Jack Darr's -rvice Clinic £1.55 
Transistor Ci cuits for Modern Test Equipment £0.68 
Rad & Elect Colour Codes and Data Chart £0.20 
Handbk of ansistor Equiv.and Substitutes £0.48 
Hi Fi, PA & isco Amplifier Design Hndbk £0.>l-7 
Radio Servic ng Problems £0.75 
Electronic C rcuits for the Amat Photographer £0.68 
Handbook o Simple Transistor Circuits £0.40 
TV Fault Fi ding £1.10 
Sound and udapeaker Manual £0.60 
Practical Ste eo & Quadrophony Handbook £0-85 
Radio Amat ur Operator's Handbook .... .£0.85 
Coil Design . Construction Manual £0-58 
Radio TV & Electronics Data Book £0 -68 
79 Electron( Novelty Circuits £0-80 
Receiving Pa Colour Television £5 -35 
Radio Tech ¡dans Bench Manual £3.30 
Servicing Tr sistor Radio Receivers £0.90 
1st Book of Hi Fi Loudspeaker Enclosures £0.68 
2nd Book Hi Fi LoudpeakerEnclosures £0.68 
Manual of E ectronic Circuits for the Home £0.60 
Modern Cry -tal Set Circuits for Beginners £0.40 
Electronic twelves for the Motorist .£0,58 
2nd Book o Transistor Equiv.& Substitutes £1.07 
Handbook Electronic Musical Novelties. £0.58 
Transistorise Novelties for Hi Fi Enthusiast £0.40 
Fault Low on Exercises In Rad.& TV Volt 
Fault Lacet on Exercises in Red.& TV Vol.2 
Colour TV ' icture Faults 
Practical T : nsistor Novelty Circuits 
Boys Book f Practical Radio & Electronics 
Radio Recce er Construction using ICs & Transit...£0.68 
ICs & Trans stor Gadgets Construction Handbk ...£0.68 
Integrated ireuits Equiv.& Substitutes Hbk £0.85 
Audio Tech icians Bench Manual £3.30 
Improving our Hi -Fi £3.30 
Guide to Pr nted Circuits £2.80 
HOW TO L STEN TO THE WORLD, 9th EDIT £2-55 
WORLD R ' DIO TV HANDBOOK 1975 £3.80 

All prices include Postage & Packing 

£0.95 
£1.55 
£2.70 
£0.48 
£0.68 

RADIO BOOK SERVICE 
40 Elvvill Way, Beckenham BR3 2RZ 
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ESSION commences on 
Ih. 

:tus from : London 
nies College, Depart - 
8, 20 Penywern Road, 
SW5 9SU. Tel. 01 -373 

Miscellaneous 
LOW COST IC MOUNTING. 100 IC pin 
sockets, 50p. Quantity rates. SAE 
details and sample. 7 and 8 hole 
plastic 
orderr). LED MLED500), 20pPeach, 
post free (quantity rates). PKG Elec- 
tronics, Oak Lodge, Tansley, Derby- 
shire DE4 5FE. 

175cc.P.C,B. INK ! ! 

£ 1 -50 post &vat free 
Mawson Associates 
64,Brookbank Road, 

London SE13. 
GLASS FIBRE PCBs for all projects. 
Drilled and tinned. Send master and 
30p per board plus 5p per square inch. 
Electro Circuits, 4 Highcliffe Way, 
Wickford, Essex. 

P.W. CRATA F.M. TUNER. Set of five 
F.C. boards £3, p &p 20p. Other com- 
ponents available. S.A.E. for lists. 
Teleradio, 325 Foxe Street, Edmonton, 
London N9 OPE. 

H. M. ELECTRONICS 
275a FULWOOD RD., BROOMHILL, 

SHEFFIELD S10, 3BD. 
BEC CABINETS 

Be proud of 
your work and build 
it in a BEC (Book End 
Chassis) 5Standard sizes 

Please send 15p (Refundable) for folder at leaflets 

DIGITAL CLOCK CHIP, AY -5 -1224, with 
data & circuit diagram, £3-66 + VAT, 
Jumbo' LED digits (16mm high) economy 
type DL -747, only £2.04 each + VAT, post 
free. -Greenbank Electronics, 94 New 
Chester Road, Wirral, Merseyside, L62 5AG. 

A BETTER FT. 101 
G3LLL's RF Clipper + "VK BLOB" 
(double balanced mixer module) makes 
old FT.101's better than new on both 
send and receive. Full gen. + useful 
free modification leaflet, 

G3LLL, HOLDINGS LTD a, 

39/41 Mincing Lane, Blackburn BB22AF 
Tel: 59595/6 

ELECTRONIC ORGAN and Piano con- 
structors. Teach yourself musical 
harmony with The Instachord Method. 
New, simple, only £1.60 complete. Or 
send SAE for illustrated details. 
Hawkins Associates, PO Box 8, New - 
bury, Berks. RGL3 4QJ. 

VALVES: 1920 to 1955, large stocks at 
realistic prices, send SAE for free 
list, or 40p for our full "Antique 
Wireless Catalogue ". Tudor Rees, 64 
Broad Street, Staple Hill, Bristol. Tel: 
0272 -565472. 

PRINTED CIRCUIT COPPER CLAD. Single 
Sided. Quality material. Flame retardant to 
N.E.M.A. Spec. Paper Base (FR2) tlr x 7 x 5, 
3 for Et. Epoxy Glass (FR4) ,4 x 7 x 5, 2 for Et 
Also panels cut to your requirements, quotation 
by return. 

Prices include P. & P. Cash with Order. 

P. G. OLIVER & CO. 
4 Hearse!! Lane, 
COVENTRY CV5 6H11. 

HARDWARE. Comprehensive range of 
screws, nuts, washers, etc. in smal 
quantities, and many useful Construe 
tors' items. Sheet aluminium to indi 
vidual requirements, 'punched, drilled 
etc. Fascia panels, dials, nameplates 
in etched aluminium. Printed circuit 
boards for this magazine and other 
individual requirements, one -offs and 
small runs. Machine engraving in 
metals and plastics, contour milling. 
Send 2 x 4,2p stamps for catalogue. 
llamar Constructor Services, Masons 
Road, Stratford on Avon, Warwicks., 
CV37 9NF. 

Synthesiser 
Sounds 
Supreme 

/I 

by Dewtron (u% VAT 
extra.) 

Famous kits, e.g. waa -was complete 
kit £3.59: Fuzz kit £5.50. P & P 25p 
under £ 10. Ring Modulator modules 
£9. "Mister Bassman" Bass Pedal 
Units and whole range of synthesiser 
modules, musical novelties, etc. Cata- 
logue 20p from D.E.W. Ltd., 254 

Ringwood Road, Ferndown, Dorset. 

LOWEST COST IC SOCKETS. Use 
Soldercon IC socket pins for 8 to 40 
pin -DIL's. Make 8 pin sockets for 
4p, 14 pin for 7p (at 300 pin price). 
70p for strip of 100 pins, £1.50 for 
3 x 100- £4 for 1000. lop p &p for 
orders under £2. Add 8% VAT. 
Instructions supplied -send sae for 
sample. SINTEL, 53n Aston Street, 
Oxford. Tel: 0865 43203. 
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SUPERB INSTRUMENT CASE by Bazelli, 
manufactured from heavy duty PVC faced 
steel. Hundreds of Radio, Electronic, Hi -Fi 
enthusiasts, and Industrial users are choosing 
the cases they require from our range. Make 
your VAT go further with our competative 
prices which begin at a low 75p. Examples: 
Width, Depth, Height 7" X 7" X 5" £2.65, 
8" X 10" X 6" £3.60, 12" X 8" X 7" £4, 
12" X 12" X 7" £4.40. Over 200 Models to 
choose from, Prompt despatch, Free literature 
(Stamp would be appreciated) Bazelli Dept No 
25, St. Wilfrids, Foundry Lane, Halton, 
Lancaster LA2 6LT. 

P.W EASIBUILD ORGAN 

Set of two P.C.B.'s £6.80 

Set of thirteen MOS ics ... £23.65 

Set of all semiconductors ... £29.80 
Set of all semiconductors plus the 

3.'s f34.90 

All include V.A.T. and P. & P. 

FORESIGHT ELECTRONICS 
62 High Street, 

Croydon, 
Surrey. 

MAIL ORDER ONLY. ALLOW 14 DAYS 
DELIVERY. 

UFO CHARTS: Wave Prediction, 54p; 
Daily Flight Pattern, 50p; TV Doppler 
Detection, 63p; Propulsion Theory, 
55p "Anti-Gravity", 55p. Map 50p. Cir- 
cuits; Transistor Optical Detector, 66p; 
Radiation /Optical, 44p; Crystal Radia- 
tion Counter / Timer / Stopclock, 85p. 
R. & E. Highlands, Needham Market, 
Suffolk. 

12 VOLT 21" 13 Watt Fluorescent Lighting 
(by Thor, /AEI) with diffuser & on /off switch. Ideal 
caravan, boat, emergency Iighting,etc..Guaranteed. 

£550 Inc. VAT &Post. List price £7.02 Inc. VAT 

SALOP ELECTRONICS 23 Wyie Cop. 
Shrewsbury, Shropshire Tel. 53208 

RANDOM NUMBER SELECTOR 
Minicomp 6L: New! Electronic Dice, 
range 1-6. Jumbo. 0.6in LED display. 4 
ICs. Kit £14.75; built and tested £16.90. 
Minicomp 10L: Two ranges 1.6 and 0 -9. 
Kit £17-75, built and tested £19.90. 
Minicomp 100: Four ranges 1 -6, 0-36 
(Roulette), 0-59 (Pools) and 0-99. Nixie 
display, 6 ICs. Built and tested £29.50. 
Terms: CWO, Mail Order only. Prices 

inclusive. 1 year guarantee. 
MICROELECTRONICS 

51 Mexfield Road, London SW15 2RG 

TRIACS (plastic) 10A /400V 67p (3+ 
64p), Diac 19p, NE555V 55p (3+ 50p), 
2N6027 PUT 30p, Ferrite Rods 114vnX 
34 in dia. 10p, Plastic Lightdimmer 
Frontplate 20p, with 3s in dia hole 22p. 
P &P 15p. Add VAT. T.K. Electronics, 
106 Studley Grange Road, London W7 
2LX. 

SI NIEL 
Add 10p P. & P. for orders under 
£2.. Data, and circuits where 
appropriate supplied with orders 
or available separately (send 9in 
x 4in S.A.E.) ADD VAT at 8 %. 

MK1.6 -Kit 6 digit Alarm Clock Kit £16.55 
(complete less case, transformer, switches, LS) 
MKI.4Kit 4 digit Alarm Clock Kit £14.75 
MK50250N Alarm Clock IC with Snooze £5.60 
Xtai plus CMOS to provide 50 c.p.s. £5.84 
DL704E Red 0.3in LED 7 seg display C. Cath. 85p 
MAN3M Red 0.12in LED 7 sag display C. Cath. 48p 
SOLDERCON I.C. Socket Pins 50p per 100 pins 
Send s.a.e. for pin sample 1000 pins for £4.00 
RCA 1975 CMOS Databook £2.30 (No VAT)+37p P &P 
Other displays, IC's, etc. are available; also RCA 
CMOS. Phone or send s.a.e. for Price List 6. 
ADD VAT at 8% -new 25% rate does not apply to any 
of these goods. 

SINTEL, 53N ASTON STREET, OXFORD 
Tel. (0865) 43203 
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° "`f TREASURE TRACER 

MK III Metal Locator 

v7 

Varicap tuning 
Britain's best selling metal 
locator kit 
Weighs only 22oz. Fitted with 
Faraday shield. 
Speaker and earphone operation 
Knocks down to only 17in. 
Prebuilt search cou assembly 
Thoroughly professional finish 
As seen on BBC1 and BBC2 TV 
You only need soldering Iron, 
screwdriver, pliers and snips 
Five transistor circuit 
Send stamped, addressed 
envelope for leaflet 

Complete £10.90 Built St t 
e 

d £15.25 Kit 
Post 60p -92p VAT(8 %) Post 60o -i £1.27 VAT(8 %) 

MINIKITS ELECTRONICS, 
ea CLEVELAND ROAD, 

LONCON, E18 2AN (Mail order only) 

VALVES. Radio, TV, transmitting, in- dustrial. 1930 to 1975. Many obsolete. 
2,000 types stocked. List 20p. We wish 
to purchase new and boxed valves. 
Cox Radio (Sussex) Ltd., The Parade, 
East Wittering, Sussex. West Witter - 
ing 2023. 

BUILD YOUR OWN 
You are invited to send S.A.E. for lists of our 
very extensive range of high quality amplifier, 
pre -amps, F.M. tuners, instruments. Radiocontrol 
Ignition units and many other kits. 

TELERADIO ELECTRONICS, 
325 FORE STREET, EDMONTON, 

LONDON N9 

PCB MANUFACTURER'S OFFER. IPC 
approved full spec., fully drilled ready 
to assemble. PCBs for: "PW" Easy - 
build Organ, £5.70 (2 PCBs); Tri- 
colour, £1.37; Tele- Tennis (6 PCBs), 
£3-70; Add-on Sound Effects, £1.10; 
Telephone Exchange, £1.10; Ferret 
Metal Locator, 78p; Derby, 85p; 
Audio /Mixer, 40p; Tone & Rumble, 
65p; `PE" CCTV, £2 (2 PCBs); Orion 
with printed layout on PCB, £1.20; 
Power Slaves, £1.60 (3 PCBs); Scorpio 
2, 70p; Gas Detectors, £1.20; Pulse 
Generator, £1.10. CWO. Prices totally 
inclusive. Many others available. SAE 
for lists. Production space for PCB 
production, Electroplating, Screen 
Printing, Tinning plus all Graphic/ 
Art & Photographic and Design facili- 
ties and supplies. Estimates by return 
or Phone WKF Electronics, Welbeck 
Street, Whitwell, Worksop, Notts. S80 
4TW. Tel: Whitwell 695 (Derbys.). 
Callers to 1 -3 Station Road. 

DON'T LOOK 
unless you can resist the temptation to 
get these super 'attention -getters': 
* Pocket -sized MAXI -VOLT Big 

*inch Spark Generator (instant 
15,000 volts!). Ready -made, needs 
no batteries. Carry it around any- 
where. Only weighs about 3 oz. 
(89g.) send £2.45 for your Maxi - 
Volt now! 

* Unique TRANSMITTER /RE- 
CEIVER Kit. No licence examina- 
tions or tests required to operate 
this transistorised equipment. Easy 
to build. Get transmitting. Send 
f7.95 for yours now! 

* Psychedelic MINI- STROBE Kit. 
Take a pocket -sized lightning storm 
to Disco's & parties. 'Brain-freeze' 
'em with vari -speed stop- motion 
flashes. Includes super case too. 
Send E3.50 now! 
(all prices include V.A.T., packing 
& postage.) 

Send remittance to: 
BOFFIN PROJECTS, 
4 CUNLIFFE ROAD, 

STONELEIGH, EWELL, SURREY 
(Mail order U.K. only) 

Or for more details, send 20p for lists 

FANTASTIC NEW 
MICROTEST 80 

MEASURES 
ONLY 

90 x 70 x 18 mm 
ELECTRONIC ZERO S2' Q ' i, 

Amazing Value at £11'9 
8 fields of measurement 

and 40 ranges 
PRINTED CIRCUIT BOARD IS I - 

REMOVABLE WITHOUT SOLDERING 

Volts D.C. 6 ranges: 100mV -2V,- 10V. - 50V. - 
200V.-1000V. (20k R /V) 1;,2% precision on 
DC and AC 

Volts A.C. 5 ranges: 1.5V.- 10V.-50V.-250V.- 
1000V. (4k0 /V) 

Amp. D.C. 6 ranges: 50µA - 500µA - 5mA - 
50mA - 500mA - 5A 

Amp. A.C. 5 ranges: 250µA - 2.5mA - 25mA - 
250mA - 2-5A 

Ohms 4 ranges: Lawn -0 x 1 -0 x 10 -0 x 100 
from 1/10 di R until 5 Mega 0) 

V Output 5 ranges: 1.5V. - 10V. - 50V. - 250V, - 
1000V. 

Decibels 5 ranges: + 6dB, +22dB, +36dB, 
+50dB, +62dB 

Capacity 4 ranges: 25µF - 250µF - 2500µF - 
25,000µF 

SUPERTESTER 680R ICE 

Wee ` -{^ à, `\ . 

. - ¡ 
20,000 Ohm per Volt /sensl- 
tivity Fully screened 

' against external magnetic 
fields Scale width and 
small case dimensions (128 
x 95 x 32mm) Accuracy 
and stability (1% In D.C., 
2% in A.C.) of indicated 

Imam Imam 
- - -- 

reading Simplicity and 
ease of use and readability Full ranges of 
accessories 1000 times overload Printed 
circuit board is removable without de- soldering 

More ranges than any other 8 50 meter. Ask for free catalogue 
Accessories (extra) available to convert Microtest 
80 & Supertester 680R into following: LIGHT- 
METER GAUSS METER, ELECTRONIC 
VOLTMETER, AMPERCLAMP, TRANSISTOR 
TESTER, TEMPERATURE PROBE, PHASE 
SEQUENCE INDICATOR, f2 x 100K Multiplier, 
SIGNAL INJECTOR -Send for details. 

MORE RANGES FO 
LESS MONEY 1 

AC /DC Multi meter type 114324 
A -DC 0.08 -3A -6 Ranges. 
A -AC 0.3-3A -5 Ranges. 
V -DC 0.6 -1200 V -9 Ranges. 
V -AC 3 -900 V -8 Ranges. 
Freq.: in the range of 45 to 20kHz. 
Resistance: 500 Ohm to 5 MOhm 
5 Ranges. Decibel: -10 tot 12dB 
Accuracy: i 2.5% DC. C 4% AC 
Dimensions: 167 x 98 x 63 mm. 

Only £925 

4 
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, 
' 

' 
mill 

ALPHANUMERIC NIXIE TUBES 57971 
The Alpha- 
numeric NIXIE /--- 
tube has the 
ability to display 
all the letters of 
the alphabet, 
numerals 0 thru 
9 and special 
characters in a 
single tube. 
From the stand- at_ - _ - 
point of both 
readability and 
electrical characteristics, the Alphanumeric 
NIXIE tube provides many unique benefits 
including * 170v -21mA * All d.c. operation * Uniform, continuous line characters of equal 
height* Memory with simple solid state drive 
circuits * Readability in high amblent light ... 
200 footlamberts brightness * Long life with no 
loss of brightness * Character height 21In. 

Price only 99p each plus 16g PIP. 
Bases for above 60p each. 

JUST ARRIVED I I 
NUMERIC INDICATOR TUBES 

Ultra -long life, high quality, 0 -9 and 2 indepen- 
dent decimal points. Supply voltage 200V D.C. 
Current 14mA, Pulse duration 100µs. Character 
height 0.51, overall size 1.4. 
Brand new, guaranteed. Surplus to manufacturers 
requirements. Type B5853st 
1 -25 £1 25+ 90p 100+ 80p 

1000+ price on application 
8% VAT to all items + 35p P & P 

ELECTRONIC BROKERS LTD. 
49 -53 Pancras Road, London NW1 2OB 

Tel: 01 -837 7781 
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WATFORD ELECTRONICS 
35 CARDIFF ROAD, WATFORD, HERTS, ENGLAND 

MAIL ORDER. CALLERS SATURDAYS ONLY 
YOU LESS OUR NEW LOW PRICES MEANS YO 

TRANSISTORS (less 10% for 25+ of one type) 
AC125 13p BC148 7p BF177 26p 
AC126 11p BC149 9p BF178 28p 
AC127 11p BC154 18p BF179 33p 
AC128 11p BC157 13p BF180 33p 
AC141 209 BC158 12p BF181 
AC142 15p BC159 13p BF184 
AC176 lip BC167 12p BF185 
AC187 12p BC168 12p BF194 
AC188 11p BC169 12p BF195 
ACY17 35p 8C170 tip 8E198 
ACY19 26p 8C171 11p 8F197 
ACY20 24p 13C172 11p 8E257 
ACY21 29p BC177 16p 8F595 
ACY22 16p BC178 18p BFX86 
AD140 48p BC179 18p BFX88 
AD149 459 BC182 10p BFY50 
AD161 34p BC183 iOp BFY51 
AD162 34p BC184 11p BFY52 
AF114 13p BC184L 11p BFY53 
AF115 13p BC212 12p BSX20 16p 
AF116 1Sp BC212L 12p BU105 
AF117 13p aC213 10p MJE370 63p 
AF118 40p BC214 13p MJE371 78p 
AF121 33p BCY42 28p MJE520 82p 
AFt24 30p BCY43 25p MFP102 30p 
AF125 30p BCY58 18p MPF103 30p 
AF126 30p BCY59 189 MPF104 30p 
AF127 30p BCY70 15p MPF105 30p' 
AF139 33p BCY71 18p 0C23 144p 
AF181 45p BCY72 12p 0C26 40p 
AF186 48p BD124 75p 0C28 48p 
AF239 38p 613131 409 0C35 48p 
BC707 9p BD132 40p 0C36 52p 
BC708 9p BD137 45p 0C41 15p 
BC1088 12p B0145 55p 0C42 15p 
BC109 Op BDY60 75p 0C44 12p 
BC109C 12p BDY61 65p 0C45 12p 
BC147 7p BF115 22p OCIO 11p 

33p 
22p 
22p 
10p 

12p 
12 
32p 
18p 
219 

15p 
15p 
15p 
17p 

OC72 11p 
0074 28p 
0081 12p 
0082 129 
OC83 289 
OC140 100p 
OC201 70p 
0C202 30p 
TIC44 30p 
TIP29 43p 
TIP29A 45p 
TIP30 48p 
TIP30A 54p 
TIP31 54p 
TIP32 64p 
TIP33 95p 
TIP34 130p 
TIP41A 68p 
TIP42A 74p 
T!S43 26p 
TIS44 17p 
ZTX107 10p 
ZTX108 8p 
ZTX109 12p 
ZTX300 12p 
ZTX301 14p 
ZTX302 18p 
ZTX304 22p 
ZTX311 10p 
ZTX341 19p 
ZTX500 15p 
ZTX501 13p 
ZTX502 i8p 
ZTX504 42p 
ZTX531 23p 
ZTX550 18p 
1544 5p 

PAY 

íS920 7p 
1S921 7p 
15922 Op 
15923 10p 
2N696 15p 
2N697 13p 
2N698 30p 
2N706 11p 
2N708 169 
2N91ß 40p 
2N930 1Sp 
2N1131 20p 
2N1132 20p 
2N1301 20p 
2N1302 17p 
2N1303 20p 
2N1304 24p 
2N1305 24p 
2N1306 24p 
2N1307 24p 
2N1893 30p 
2N1990 45p 
2N2160 62p 
2N2217 23p 
2N2219 20p 
2N2221 20p 
2N2222 20p 
2N2303 25p 
2N2369A 

14p 
2N2483 30p 
2N2645 38p 
2N2904 20p 
2N2905 15p 
2N2907 18P 
2N2926G10p 
2N2926O Op 
2N2926R Op 

TTL 74 Less 5% for 15+ mixed 

DIGITAL ICs Less 10% for 25+ mixed 
Less 15% for 50+ mixed 

7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7414 
7416 
7417 
7420 
7422 
7423 
7425 
7426 

14p 
149 
15p 
15p 
18p 
18p 
38p 
38p 

15p 
15p 
20p 
20p 
359 
60p 
35p 

159 
24p 
27p 
27p 
27p 

7428 
7430 
7432 
7433 
7437 
7438 
7440 
7441 
7442 
7443 
7444 
7445 
7446 
7447 
7448 
7450 
7451 
7453 
7454 
7460 
7470 
4772 

38p 
15p 
25p 
38p 
279 
27p 
15p 
65p 
65p 

1209 
105p 
86p 

105p 
100p 
70p 
15p 
15p 
159 
15p 
15p 
30p 
26p 

7473 
7474 
7475 
7476 
7480 
7481 
7482 
7483 
7484 
7485 
7489 
7490 
7491 
7492 
7493 
7495 
7496 
74121 
74122 
74141 
74190 
74191 

33p 
32p 
32p 
32p 
44p 
99p 
75p 
83p 
909 

125p 
275p 

40p 
80p 
48p 
39p 
83p 
72p 
32p 
45p 
65p 

160p 
160r 

DIODES 
AA120 10p 
BY100 18p 
BY127 11p 
BYZ11 25p 
0A5 38p 
0A9 9p 
DA10 38p 
0A79 Bp 
0A81 Bp 
0A85 10p 
0A90 Bp 
0A91 fip 
0A100 10p 
0A200 Sp 
0A202 6p 
1N914 4p 
1N4001/2 5p 
1N4003 5p 
1N4004/5 Op 
1N4006/7 ßp 
1N4148 Sp 
1S920 6p 
1S921 Bp 

VAT. 

2N2926Y Op 
2N3053 18p 
2N3054 42p 
2N3055 45p 
2N3614 59p 
2N3615 65p 
2N3702 12p 
2N3703 12p 
2N3704 12p 
283705 12p 
2N3706 10p 
2N3707 10p 
2N3708 Bp 
2N3709 Bp 
2N3710 9p 
2N3771 140p 
2N3772 160p 
2N3773 240p 
2N3819 209 
2N3820 47p 
2N3823 60p 
2N3824 50p 
21,13904 15p 
2N3905 17p 
2N3906 17p 
2N4037 35p 
2N4058 15p 
2N4061 13p 
2N4062 14p 
2N4871 31p 
2N5457 30p 
2N5458 30p 
2N5459 30p 
3N140 85p 
3N141 85p 
40361 40p 
40312 40p 
40673 58p 

SPECIAL OFFER 
Beat the VAT Man. 
LED 0.2" diameter, 
Red 12p 
Green, Yellow, 
Amber & White 17p 
7 Sag Display 
D1_707 L1-25 
DL747 £1.85 
741C 23p 
748C 25p 
7447TTL 70p 
NE555 42P 
TBA800 88p 
ZN414 88p 

EARPHONES 
With Cord and Jack 
Plug Magnetic 
2.5 mm plug 15p 
3.5 mm plug 15p 
Crystal 
3.5 mm plug 28p 

LINEAR IC'S 
709C 14 pin 29p 
741C 28p 
747C 70p 

748C 28p 

AY-1-0212 5.50P 
AV-1-5051 1.159 
CA3018 72p 
CA3020 145p 
CA3035 135p 
CA3036 90p 

'EA3046 55p 

CA3048 220p 
CA3075 150p 
CA3081 150p 

CA3089E 195p 
CA3090AQ 250p 
CA3123 140p 
LM300H 170p 
LM301 42p 

LM304H 170p 
LM305 1709 
LM380 90p 
LM381 160p 
LH3900 75p 
MC724P 55p 
MC1303L 130p 
MC1304P 360p 
MC1310P 2209 
MC1710CG 55p 
MFC4000B 54p 
MFC6040 90p 
MLM309K 158p 
NE555 55p 
NE556136 99p 
NE565 304p 
NF.562 3159 
8E567 249p 
SL4030 130p 
SL414A 150p 

5N76033 
SN76115 
TAD700 
TBA800 
TBA810 
ZN414 

2509 
2009 
1309 
110p 

1ß0p 

REGULATOR 
723C 45p 
7805 (T03) 150p 
7815 (T03) 17Sp 
LM309K 185p 
MVR12 170p 

ZENER 
DIODES 
Range 
2.7V -33V 
400mW 99 
3.3V -33V 
1.3W 17p 

BRIDGE 
RECTIFIERS 
(plastic case) 

1 A100V 
1A200V 
1 A400V 
1A600V 
2A50V 
2A100V 
2A200V 
2A400V 
2A600V 
4A100V 
4A400V 
4A800V 
BA100V 
6A400V 
BY122 
BY164 

DIAC 
ST2 

20p 
24p 
21p 
259 
30p 
35p 
40p 
44p 
45p 
48p 
60p 
90p 
56p 
73p 
54p 
39p 

20n 

SCR 
(Thyristors) 
1A 50V 38p 
tA100V 42p 
tA200V 47p 
tA400V 52p 
1A600V 70p 
3A 50V 38p 
3A 100V 439 
3A 200V 55p 
3A 400V 74p 
3A600V 91p 
5A 400V 90p 
7A 400V 959 
7A 600V 108p 
C106B 97p 
TIC44 29p 
2N3525 90p 
2N4444 191p 

THERMIS- 
TORS 
THB11 135p 
THB12 135p 

DENCO COILS 
Miniature Dual purpose 
Rng. 1 -5 B,Y,R,W 60p 

6 -7 B,Y,R 58p 
1 -5 Green 65p 

MAXI -Q Coll Aerie] 
Coll. Radge2 -T. Blue 

60p 
Transistor Tuning coils 
Rng. 1 -5 B,Y,R,W 70p 
IFT 13/14/15 65p each 
IFT 18/465 75p 
TOC 1 70p 
MW F.R. Aerial 70p 

FERRITE RODS r diem. 
2" - 8p; 51" - 15p; 6 }" -18P 
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ENAMEL COPPER WIRE (2oz reel) 
16, 18, 20, 22 SWG 32p P& P 
24, 26, 28, 30 SWG 99p 5p per 
32, 34, 36, 40 SWG 48p reel 

OPTO ELECTRONICS 
LED TIL209 (red) wi h socket top 
MINITRON 3015F 7 seg display 100p 
OCP70 40p LED larger Oß" 
OCP71 859 diem. 

ORP12 SBp 
Red 15p 
Green, Yellow, 

ORP61 46p Amber & White. 
2N5777 ß1p only 19p 

FUSES AND HOLDERS 
20mm 150mA -5A 3p Holders 
11" 500mA -15A 3p Panel Single 613 

Anti -surge 20mm 20mm Chassis 16p 
100, 250, 500, 800mA, 1k" Chassis 22p 
1A, 1.8, 2, 2.5, 315, 
5A 7p each 

ALUM. BOXES 
with lid 
25x5 }x1}' 50p 
4x4x1;" 509 
4x2 }x1}" 50p 
4x51x11" 58p 
4x2 1x2" 50p 
3x2x1" 44p 
6x4x2" 78p 
7x5x21" 84p 
8x6x3" 10ßp 
10x7x3" 122p 
10x4/x3" 110p 
12x5x3" 120p 

SPEAKERS 
811 O.5W 

3' 62p 
2 58p 

ALL DEVICES BRAND NEW AND FULLY GUARANTEED. 
ORDERS DESPATCHED BY RETURN OF POST. TERMS OF 
BUSINESS: GASH /CHEQUE /P.O.s OR BANKERS DRAFT 
WITH ORDER. GOVERNMENT AND EDUCATIONAL 
INSTITUTIONS OFFICIAL ORDERS ACCEPTED. TRADE 
AND EXPORT INQUIRY WELCOME. P & P ADD 20p TO 
ALL ORDERS UNDER E10.00. OVERSEAS ORDERS POSTAGE 
AT COST, AIR /SURFACE. 

PRICES EXCLUSIVE OF VAT 
Send 15p postage for our comprehensive catalogue 

POLYESTER CAPACITORS: Axial lead type. (Values are In pf). 
400V: 0001, 00012, 0.0015, 00018, 0.0022, 00033, 0.0047 3p; 0.0068, 0.01, 0.015, 
0022, 0.033, 0047, 0068, 01 4p; 0 15, 0.22, 7p: 0 33, 1011; 0 47, 13p; 160V: 0.1, 0.15, 
4p; 0.22 5p; 0.33 Sp; 0.47 9p; 0.68 10p; 1 0 15p. 250V: 022 613; 033 8p; 0.68 12p; 
047 9p; 2.2 111p. 

POLYESTER RADIAL LEAD P.C. TYPE (Values are In PO. FEED THROUGH 
260V: 0.01, 0016, 0.022, 0.033, 0.047 3p; 0.008. 0.1 4p; 0.15 4p; CAPACITORS 
0.22,0. 3379; 0. 479p ;0.681op 11.014p;1.522p;2224p. 10000/350V 8p 

ELECTROLYTIC CAPACITORS. Axial lead type (Values are in Pf) 
63V: 0.47, 1 0, 1 5, 22, 3.3, 4, 4 7, 6.8, 10, 15, 20, 22, 47, 68, Bp. 100, 12p. 40V 100, Bp 
50V: 1000, 42p. 30V: 3500, 41p. 25V: 10, 68, 150, 6p; 220, 11p; 470, 13p; 680, 18p; 
1000, 24p; 2200, 34p. 3000, 39p; 4700, 47p. 16V: 40, 125, 250, 6p. 16V: 1000, 1500, 18p. 
10V: 4, 100, 5p; 640 10p; 1000, 14p; 2200, 18p. 

POTENTIOMETERS (AB) Carbon 
Track, 025W Log & 0.5W Linear values 
1K12 -2Mf2 single gang - 14p 
5Kß -2Mß single gang D/P switch 32p 
2K0-2Mß dual gang stereo 45p 

SLIDER POTENTIOMETERS 
025W log and linear values 
5Kß -500Kß single gang 35p 
10Kß -500Kß Dual gang 50p 
KNOBS for above Black or Silvered Op 

PRESET POTENTIOMETERS 
01W 500 -1Mß Vertical only 
0.25W 1000 -2-2Mß Horizontal 
0.25W 1Kß -2.2Mß Vertical 

5p 
6p 
6p 

TANTALUM BEAD CAPACITORS 
25V: 0.11tF, 02, 047, 1.0, 2.2, 4.7, 6.8 
35V: 0.1µF, 02, 0.47, 1.0, 22, 4.7 
20V: 10µF; 16V: 220F; 10V: 33µF, 22µF. 
6V: 33µF, 4771F; 3V: 4714F, 10014F. 
Price: 10p each. 

MYLAR FILM CAPACITORS 
100V: 0001, 0.002, 0.005, 0.01pF 
0.015, 0.02, 0.04, 0.05µF, 0.1µF 
0.15, 0-2 50V: 047µF 

3p 
4p 
6p 

CERAMIC CAPACITORS 
50V d.c. Plaquette body 25mm leads. 
Range: 5pf- 10,000pf 2p 
0.015,x1, 0.022µf, 0.033µf, 00471f 311 

QUALITY RESISTORS. ERIE MAKE, 
Carbon, Miniature, High Stability, Low Noise 

PRICE 
POWER 
0ß5W 
0.5W 
1W 

Tol. RANGE Val. 1 -99 
5% 220 -4-7M E24 1p 
5% 2-20 -4-7M E12 1p 
5% 220 -10M E12 2-5p 

100+ 
O.8p 
0.8p 
2p 

JACKSONS VARIABLE 
CAPACITORS 
Dieletric 
100pF 
300pF 
5009F 

JACK PLUGS 

2.5mm 
35mm 
Standard Mono 
Standard Stereo 

Screened 
chrome 

1Op 
14p 
17p 
30p 

Plastic 
body 

Sp 
10p 
13p 
18p 

SOCKETS 

Open 
metal 

8p 
8p 

13p 
15p 

Moulded 
with 
break 

contacts 
15p - 

20p 

urn 
2PIN LOUDSPEAKER 
TYPE. 3, 4, 5 (180° & 
240 °) 6PIN 

Plugs Sockets Couplers 

lip 7p 15p 

CO -AXIAL (TV) 10p 8p 15p(f.f.) 

PHONO 
assorted colours 
Metal screened 

7p 
12p 

5µ(s91.) 
7p(dbl.) 

10p (trpl.) 

9p 

BANANA Op 7p - 

02 -2x365 240p 

ß0p 00- 208/178 240p 

88p C804 -15pF 118p 

95p C804-25pF 118p 

PANEL METERS 
60mm x 46mm x 35mm 
requires 1f" hole 
FULL SCALE 
ME 6 O-5O9A 
ME 7 0 -1004/A 
ME 8 0 -500µA 
ME 9 0-1mA 
ME 10 0-5mA 
ME 11 0-10mA 
ME 12 0-50mA 
ME 13 0 -100mA 
ME 14 0 -500mA 
ME 15 0 -1 amp 
ME 16 0 -50V DC 
ME 17 0-300V AC 
ME 18 "S" Meter 
ME 19 "VU" Meter 
Price £2.65, p & p 10p 

TOGGLE: SPST 18p 
DPDT 22p 

SUB -MIN TOGGLE 
SP changeover 45p 
SPST on /off 40p 
DPDT 6 Tag 64p 
SLIDE: 
1A DP 250V 10p to DP 250V C/O 12p 
fA DP 250V 9p 

SWITCHES 
-PUSH BUTTON: Miniature push 
to make or break non locking 159 
ROCKER (white): 10A 250V SP 
changeover centre off 25p 
ROCKER: Illuminated (white) incorp- 
orates neon, lights when on 
3A 240V 45p 
ROTARY SWITCH: 1 pole /12way 
2p /6w, 2p /2w, 2 /p4w, 3p /3w 3p /4w, 

4p /2w, 4p /3w 24p 

DIL SOCKETS 
8 pin 12p 
14 pin 13p 
16 pin 14p 

HEAT SINKS 

TO181 8F Op 
TO66 /TV2 15p 
TO3 /TV3 15p 
Insulation Kit 
(Mica & 2 washers) - 

69 

TRANSFORMERS MAINS 
Primary 220 -240V 
6-0-6 (miniature 100mA 
9- 0- 9(miniature) 100mA 
12 -0-12 (miniature) 100mA 
0-12, 0-12V (MT 150) 150mA 
0-6, 0-6V (MT 280) 280mA 
24-0-24V 500mA 
30- 24- 20- 15 -12 -0 to 
30- 24- 20- 15 -12 -0 2A 

LAMP HOLDERS AND LAMPS 
LES HOLDER Dome shaped, Red, Blue, 

90p Green, Yellow, White 149 
SOP LES BULBS 6v and 12v 7p 
90P MES HOLDERS Chrome cover, Red or 

1609 Amber, Jewelled top 28p 
1659 MES BULBS 0.5V 6V 12V 7p 
220p NEON: RED round top 250V 21p 
285p NEON: I." square top, red, green, 
340p Req. 1' hole 21p 

VEROBOARD 
Pitch 

0.1 0.15 
(copper clad) 

2 #x3}" 32p 24p 
2 0(5" 35p 35p 
3 1x31" - 35p 35p 
3 1x5" 40p 41p 
24x17" 105p 78p 
31-x17" 145p 115p 
41x17" 185p - 
Pkt of 38 pins 
Spot face cutter 
Pin Insertion tool 

0.15 
(plain) 

1Sp 
18p 

29p 
60p 
75p 

110p 
22p 
52p 
72p 

KNOBS (fits 1" shaft, with grub screw, 
except K2 (push fit) & K8 (for sliders). 
K1 Black pointer type 9p 
K2 Slim silvered aluminium Up 
143 Black 11" with chrome rim -15p 
K4 -Black serrated. Metal top with 

line Indicator 33m diem. 18p 

K5 Black fluted metal top and skirt 
calibrated 0-10. 37mm dia. 20p 

K6 PK2 as K5 with pointer on skirt 20p 
K7 Black, knurled, tapered. Metal top 

top & skirt. Calib. 0-10, 30mm 20p 
K8 Black or silvered for slider pot 7p, 
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SIFINMITIE m 
CAPACITIVE DISCHARGE 
ELECTRONIC IGNITIO11 II IT 

" Sparkelte MK 2" is a high performance. high quality, capacitive 
discharge. electronic ignition system. Sperkrte completely 
eliminates problems of the contact breaker. Misfire due to contact 
breaker bounce is electronically eliminated. contact breaker 
burn is eliminated, the condition of the contacts is not relevant to 
the performance f the ignition. and the system is no longer 
dependent on the dwell period for recharging. 

' Sparkrte will give you: Up to 20% betterluel consumption, instant 
r all wealheretarting, cleanerpluga- they last up to five times longer 

without attention, faster acceleration, higher top speed, longer 
coil and battery life, efficient fuel burning and leu air pollution, 
smoother running. continual peak performance. 
The Kit Comprises everything needed: Reedy drilled pressed 
steel case coated in matt black epoxy resin. r edy drilled base 
and heateink, top quality 5 year guaranteed trensformer and 
components, cables, coil connectors. printed circuit board, 
nuts, bolts, silicon grease, full instructions to make the kit nega- 
tive or positive earth. and 10 page installation Instructions. 

WE SAY IT IS THE BEST SYSTEM AT ANY PRICE 

Voted best of 8 ignition 
systems tested by a 
leading Motoring Maga- 
zine 
Prices: D,I.V. assembly kit 21093 including VAT poet and 
packing. Ready built unit £108 including VAT poet and 
packing. (Both to fit all vehicles with coil/distributor 
ignition up to cylinders,). Switch for instant changeover 
from " Sparkrte" ignition to conventional Ignition £2.29 
including VAT post and packing. R.P.M. limiting control 
£2.42 including VAT poet and packing. (Fitted in case on ready built unit, 
dashboard mounting on kit.) We can supply units for any petrol- engined 
vehicle (boat, motorcycle. etc.) with coil/contact breaker Ignition. 
Detalle on request. 

CALL IN AND SEE US FOR A DEMONSTRATION 

ELI]V 11115 111511311 
f SSI1]11 TES of WALSALL 

ALUMINIUM FLUORESCENT 
BOXES LIGHT 1 

-rick include lids. 
screws and VAT (at 
8 %) 18p should be 
added to the total 
oder value for pun 
age and pecking. 
No. 7 55" by 25" by 15" high 47p 
No. 8 4" by 4" by 14" high 48p 
No. 9 4" by 2 5" by 15." high 46p 

.No. 10 5 5" by 4" by 1j." high 49p 
No. 11 4" by 2 }" by 2" high 4612 
No 12 3" by 2" by 1" high 38p 
No. 13 6" by 4" by 2" high 58p 
No. 14 7" by 5" by 2 4." high p 
No. 15 8" by 6" by 3" high 93p 

o. 16 10" by 7" by 3" high 81.14 

$- - you Can build 
... ... ' thin re polarity protected 

12V 8W fluorescent light Everything needed is 
supplied: 

cape, 
white enamelled drilled metalwork, ready drilled nk, printed 

It board, high quality components and transformer, end pe, Cable, 
the fluorescent tube, nuts, bolts. washers and simple assembly and operating 
in tructionn. When complete the light has many uses: workshop end work- 
bench illumination, garage lighting, emergency lighting, lighting for camp- 
ing. and bating, as an inspection lamp and many more. 
Prices: Assembly kit £3.46 inc. VAT post and packing; Ready built 24.10 inc. 
VAT post and packing; Diffuser 59p inc. VAT post and packing. 

rORDER NOW 
To Electronics Design Aesoelatee Dept. PWt. 

82 Bath Street, Walsall, WS1 313E. Phone 33652, 

From Name 

Address 

OuantKy Please Supply 

Sparkrtb Mk. 2 D.I.Y. Assembly kits at £1093 
Sparkelte Mk. 2 Reedy Built Negative earth at £13.8 
Sperkrfe Mk. 2 Ready Built Positive earth at 213.8 
Ignition changeover switches at £2.75 
R.P.M. Limit systems In the above unitset £2.42 
Fluorescent light assembly We at £3.48 
Fluorescent light built units et £4.10 
Diffusers for the above at 59p 

of number ' aluminium bones at 

of number aluminium bones at 
of number ' aluminium boon at 

I enclose cheque /P.O.s for £...,. Cheque No. 
(Send S.A.E. If brochure only required). 

INDEX TO ADVERTISERS 
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Audio Equipment 
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... 339 
... 332 
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Microelectronics .. ... 
Marshall, A. & Son ... 
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... 269 
338 
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Head 
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ce 

TaDnUd R NWE 

a 

GreROVuE 

se 

Z & II 
LONDON W2 55F 

Tel: 727 564112/3. Please 

AERO SERVICES LTD. DON WI 
Tel: 580 8403 

send all correspondence and Mail- Orders to Head Office Open all day Saturday 

I nstrument 
nickel cadmium 
PRICE 

y 

1 

r 
t 

is powered 
batteries. 

£9.85* 

MULTI 
ACIDC 
MULTIMETER 
TYPE U4324 
33 ranges covering g 
D.C. current 
60uA to 3A; 
AC current 
300,.A -3A; 
DC voltage: 0.6- 
1200V 
AC voltage: 3- 
900V 
Resistance: 
5000 -500k0 
Level: -10 to 
+12db 
Sensitivity: 
20,000 o.p.v. DC. 
4,000 o.p.v. A.C. 

by re- chargeable 

METERS 
"` 

1 °° . 
" - M ; 7 , 

\ y«, 
i 

0.9 ; 
r :.e. 

1: a ` ° 

°^ 
4 c 

) 

`'' 
AC /DC MULTIMETER TYPE U4323 
Apart from usual multimeter facilities 
the instrument Incorporates fixed 
quency Audio (1kHz) and LF. (465kHz) 
Oscillators. 22 ranges covering 
Voltage 2.5- 1000V; D.C. Voltage 0.5- 
1000V; D.C. current 501LA to 8001LA 
resistance 0 to 1M0. Sensitivity 20,000 
o.p.v. Oscillator output voltage -1V 
minimum. 
PRICE: £8.00 

, 

' 

fre- 

AC 

and 

LINEAR INTEGRATED CIRCUITS - Please note reductions in prices - 
Mullard TAA263. Direct coupled three stage 
low level amplifier for use from DC to 600 
k c /s, Supply voltage 6-8v. Typical power gain 
77 db into 150íè load. Output power 10mW. 
TO72 four-lead encapsulation £0.65* 
Milliard 7ÁA293. Medium frequency ampli- 
fier with frequency response of 600kc /s. 
Nominal supply voltage 6v. Typical power 
gain 89db. Maximum power dissipation 160 
mW. Power output 10 mW. into 1500 load. 
TO74 ten lead- encapsulation £0.65* 
Mullard TAA320. Metal oxide silicon low 
frequency pre -amplifier consisting of a 
MOST stage followed by a bi -polar transis- 
tor. Gate to source voltage 9-14v. Total 
power dissipation 200 mW. Drain current 
1 , A. Output conductance 0.65 mmho. 
TO18 3 -lead encapsulation £0.60* 
Type 741 Operational Amplifiers, 8 -dual- 
in -line encapsulation £8.30* 

L.E.D. TYPE HP5082/4850 
Red Light GASP Light Emitting Diodes 
giving bright diffused li ht of 0.8 mcd at 
forward voltage of 1.6V and DC current of 
20 mA. Plastic wide angle lens 0 200ín. 
diameter. Ideal for panel lights, etc. 
Price for 12 pieces £1.75 incl. VAT and p. &p 

OUR NEW 1975 ILLUSTRATED CATALOGUE /PRICE LIST covering 
VALVES, TUBES, SEMICONDUCTORS, PASSIVE COMPONENTS AND 
TEST EQUIPMENT IS NOW READY. PLEASE SEND £0.20 FOR 
YOUR COPY. 

* ALL PRICES EXCLUSIVE OF V.A.T. WHEN REMITTING CASH WITH ORDER PLEASE ADD £9.50 PER MULTI - 
METER AND £9.15 IN £ FOR OTHER ITEMS- SUBJECT TO A MINIMUM CHARGE OF £0.20 -TO COVER HANDLING 
AND POSTAGE. NO C.O.D. ORDERS ACCEPTED. 

1407 
7401 
7402 
7403 
7404 
7405 
7406 
7401 
7408 
7409 
7410 
7412 
7413 
7414 
7416 
7420 
7422 
7423 
7425 
7427 
7430 
7432 
7437 
7440 
7441 
7442 
7447 
7446 

Up 
Up 
1ßp 

16 
16p 

14p 
36p 

189 
16p 
13p 
20p 
329 
609 

14p 
25p 
27p 
30p 
37p 
Up 
25p 
27p 

6ßp 

75p 
709 

7450 
7451 
7453 
7454 
7460 
7470 
7472 
7473 
7474 
7475 
7478 
7480 
7481 
7482 
7483 
7484 
7485 
7486 
7489 
7490 
7491 
7492 
7493 
7494 
7495 
7496 
74107 
74121 

15p 
16p 
1Sp 
22p 
15p 
30 
25p 

32p 
45p 
32p 
65p 
94p 

Édp 

1p 
34p 

270p 
409 
80p 
50p 
46p 
75p 
64p 

35p 
30p 

74122 
74123 
74141 
74145 
74151 
74153 
74154 
74155 
74156 
74160 
74181 
74162 
74163 
74164 
74166 
74174 
74175 
74180 
74181 
74182 
74185 
74190 
74191 
74192 
74193 
74195 
74198 
74199 

45P 
p 

95p 
72p 

150p 
72p 
72p 
99p 
999 
99p 

120P 
129p 
120p 
85p 

1009 
300p 
829 

135p 
1550 
155p 
120p 
120p 
75p 

2009 
190p 

LINEAR I.C's 
CA3046 Transistor Array 50p 
CA3048 4 Independent Amplifiers 234p 
ICL8038CC VCO Fun. Gen. 14 pin DIL 

275p 
ICL8038BC VCO Fun. Gen. 14 pin DIL 

s 50p 
LM301A Op. Amp. with ext. comp. Sip 
LM380 Audio Amplifier 90p 
LM381 Stereo Pre Amp. 150p 
LM3900 Oued Op. Amp. 70p 
MC1310 Colless FM Stereo Dec. 225p 
MC13121 
MC1314 SQ Quadraphonic Dec. 1130p 
MC1315 
MFC4000 tW Audio Amp. S7p 
MFC6040 Electronic Attenuator 90p 
NE536 FET Op. Amp. 2509 

VOLTAGE REGULATORS (PLASTIC) 
723 lamp +Ve -Ve 
14 pin DIL 57p 5v 7805 1409 7905 2509 

12v 7812140p 7912 250p 
Data Sheets on 15v 7815140p 7915 250p 
Vol. Regs. 18v 7818 140p 7918 2509 
109 each 24v 7824140p 7924 250p 

NE555 Timer 8 pin DIL 459 
NE558 Dual 55514 Pin DIL 100p 
NES60 PLL 16 Pin OIL 325p 
NE561 PLL with AM Demod. 16 Pin 

NE562 PLL with VCO 16 Pin 25p 
NE563 PLI FM /1F Denied. 16 Pin DIL 

NE585 PLL 14 Pin DIL 325p 
NE566 Fun. Gen. 8 Pin DIL 220p 
NE587 PLL Tone Decoder 8 Pin DIL 

250p 
TBA570 AM /FM Radio receiver 160p 
TBA800 5 Watt Audio Amp. 90p 
TBA810 7 Watt Audio Amp. 190P 
TBA820 2 Watt Audio Amp. - 809 DIL SOCKETS BY TEXAS. 
ZN414 TRF Radio Receiver 110p 8 pin 13p, 14 pin 14p, 16 pin 15p 
Data sheets on above I.C's 10p each. 
SCR- THYRISTORS Other TRIACS 

50v 100v 400v 600v 2N3525 91p 100V 400V 500V 
IA 40p 42p SOp 709 2N4444 1859 3A m9 95P 1209 
3A 43p 49p 75p 100p 2N5060 400 6A UP 120p 150p 

7A - 80p Up - 2N5062 45p 10A 109p 1549 1859 

16A - 160p 1900 - 2N5064 50p 15A 1459 180p 2009 
Other 
BT106 140p, C108D 55p, MCR101 25p 

Popular Op Amps 
709 ext. comp. 8/14 pin DIL 30p 
710 Diff. Comp. 14 pin DIL 45p 
741 int. comp. 8 pin DIL 25p 
747 Dual 741 14 pin DIL 709 
748 ext. comp. 8 pin DIL 38p 

5001 12 Digit Calculator Chip 
28 pin DIL 485p 

PC Keyboard '0-9, decimal, 
4 function, C, K, keys. Size: 
2.36" x 3.76" x 0.45" 400p 

40430 90p, 40486 99P, 40689 95P 

BR100 BI- DIRECTIONAL TRIGGER FOR SCR's and TRIACS .. .. 219 

Transistors 
AC126/7 11p 
AC128 11p 
AC176 11p 
AC187 12p 
AC188 tip 
AD149, 43p 
AD161 36p 
AD162 36p 
AF114/5 13p 
AF116/7 13p 
AF139 33p 
AF239 40p 
BC107/8 9p 
BC109 10p 
8C109C 12p 
BC147/8 7p 
BC149 9p 
BC157 10p 
8C158 8p 
BC159 9p 
BC169C 12p 
BC777 t8p 
50178 17p 
BC179 ttp 
BC182/3 10p 
8C184 11p 

BC212 11p 
BC213 10p 
BC214 13p 
B0115 55p 
80124 75P 
BD131 42p 
BD132 45p 
BF115 229 
BF187 2Sp 
BF173 25p 
B F184 22p 
BF194 11p 
BF195 12p 
13E198 14p 
13E197 129 
BFR39/79 28p 
BFX29/30 30p 
BFX84/5 25p 
BFX87/88 24p 
B FY50/1/2 

15 
BRY39 34p 
MJE340 45p 
MJE2955 Np 
MJE3055 689 
MPSU06 Np 
0C26 47p 

0C28 Up 
0C35 I8p 
0C36 52p 
0C41/2 15p 
0C44/5 11p 
0070/112 11P 
0081/2 12p 
0083/4 26p 
TIP2955 70p 
TIP41A 85p 
TIP42A 72p 
ZTX300 12p 
ZTX500 15p 
2N697 13p 
2N698 30p 
2N706 12p 
2N708 18p 
2N930 18p 
2N1131/2 18p 
2N1302/3 17p 
2N1304/5 21p 
2N1306/7 28p 
2N1308/9 211p 

2N1613 20p 
2N1711 20p 
2N1893 27p 

2N2219 20p 
2N2221/2 20P 
2N2369 14p 
2N2484 30p 
2N290ß 2011 
2N2905 I8p 
2N2926RB Sp 
2N29260 8p 
2N2928YG 9p 
2N3053 1ßp 
2N3054 45P 
2N3055 50p 
2N9442 140p 
2N3702/3 119 
2N3704/5 11P 
2N3706/7 11p 
2N3708/9 9p 
2N3772 161P 
2N3773 220p 
2N3903/4 15P 
2N3905/8 159 
2N4058 1Sp 
2N40ß0 13p 
2N4289 18p 
40361 43p 
40362 4Sp 

40594 
40595 

UJTS 
71343 
2N2160 
2N2646 
2N4781 

15p 
Sap 

70p 
37p 
30p 

PETS 
BF244 36p 
MPF102 /3 

30 
MPF104 /5NP 

2N3819 22p 
2N3820 57p 
2N3823 50p 
2N5457 30p 
2N5458 30p 
2N5459 30p 

MOSFETS 
40603 S8p 
40673 5111) 

3N128 75p 
3N140 85p 
3N141 75p 

Minimum order £2. P & P 20e. MAIL 
., Colleges, etc, orders welcome Tel. 01 -704 4333 Please add VAT as shown Govt 
ORDER ONLY 

DIODES 
BY100 
BY126 
BY127 
0A47 
oA70 
0A79 
0A81 
OA85 

0A1 
0A95 
0A200 
0A202 
IN914 
IN4001 
1N4004 
IN4007 
IN4148 

15p 
12p 
12p 

Sp 
7p 
7p 
9p 
6p 
Sp 
7P 
6p 
7p 
4p 
Sp 
89 
7P 
Ip 

ZENERS ` C-MOS I-Cs 
3'3Y to 33V CD4000AE 19p 
400ìnW 9p CD4001AE 19p 
1W 169 CD4002AE 19p 

CD4009AE 67p 
CD4011AE Z1p 
CD4013AE 63p 
CD4016AE 63p 
CD4017AE 163p 
CD4018AE 229p 
CD4022AE 189p 
CD4023AE 21p 
C04024AE 118p 

Noise CD4027AE 91p 
ZIJ 909 CD4028AE 140p 

CD4029AE 198p 
Mica +2bushes CD4048AE 202p 
for TO3 á 1066 CD4047AE 137p 

5p CD4049AE 63p 
CD4054AE 198p 
CD4055AE 196p 

600V CD4060AE 229p 
CD4071AE 2Sp 

29p CD4081AE 26p 
48p CD4510AE 120p - CD4511AE 250p - CD4528AE 1200 

Tunnel 
AEY11 Sop 

Varieap 
BB105 30p 

BRIDGE RECTIFIERS 
50V 100V 400V 

0.25A - 209 
1A 22p 24p 27p 
2A 30p 35p 45p 

6A 5Sp 5Óp 

OPTOELECTRONICS 
ORP12 50p OCP70 38p 
ORP60 SOp OCP71 Np 
ORP61 SOp 2N5777 4Sp 

LEDS 
TIL209 Red 16p 
T1L211 Green 35p 

SEVEN SEGMENT DISPLAYS 
3015F 0.35 In DIL 129p 

LIT704 0.33 In DIL 130p 

LIT7070.33in OIL 135p 

LIT747 0.83 In " OIL 218p 

MAN-3M 
0.1271n 1Np 

MAN-4 in 
0.19 OIL Mho 

NEW VAT RATES 
25% on Transistors, Diodes. 
Bridges, OP. Amps and. 
Audio, Radio and T.V. I -Cs, 
8° %, on others (TTLS, C -M OS 
V Rs, SCRs, TRIACS, O PTO 
DEVICES). 

TECNNOMATIC LTD. LONDON,uNW9ROAD, 
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Total Building Costs 

£7.23 
PP Ins. 44p 
(Overseas Seamail 
P & P £235) 

25% VAT £1.80 

NEW EDU -KIT MAJOR 
Completely Solderless Electronic Construction Kit 
Build these projects without soldering iron or solder 
* 4 Transistor Earpiece Radio. 

* Signal Tracer. 

* Signal Injector 

* Transistor Tester NPN -PNP. 

* 4 Transistor Push Pull 
Amplifier. 

* 5 Transistor Push Pull 
Amplifier. 

* 7 Transistor Loudspeaker 
Radio MW /LW. 

* 5 Transistor Short Wave 
Radio. 

* Electronic Metronome, 
* Electronic Noise Generator. 

* Batteryless Crystal Radio. 
* One Transistor Radio. 
* 2 Transistor Regenerative 

Radio. 
* 3 Transistor Regenerative 

Radio. 
* Audible Continuity Tester 
* Sensitive Pre -Amplifier. 

Components Include: 24 Resistors 21 Capacitors 10 Transistors 3 }" Loudspeaker 5 Ear- 
piece Mica Baseboard 3 12 -way connectors 2 Volume controls ti/ 2 Slider Switches 1 
Tuning Condenser 5 3 Knobs tit Ready Wound MW /LW/SW Coils Ferrite Rod 63 yards of wire e 1 Yard of sleeving etc. Parts Price List and Plans 55p free with parts. 

NEW 

ROAMER 

NINE 
WITH V.H.F. 
INCLUDING 
AIRCRAFT 

Nine Transistors, 9 Tuneable wavebands as Roamer Ten. 
Built in ferrite rod aerial for MW /LW. Retractable 
chrome -plated telescopic aerial for VHF and SW. Push 
Pull output using 600 mW transistors. 9 Transistors and 
3 diodes, tuning condenser with V.H.F. section, separate 
coil for aircraft, moving coil loudspeaker, volume ON /OFF 
and wavechange controls. Attractive all white case with 
red grille and carrying strap. Size 9i" x 7" x 2i" 
approx. Parts Price List and Plans free with parts. 

Total 
Building 
Costs 

POCKET 

FIVE 

£6.95 
( +25% VAT £1.75) 

PP & Ins. 44p 
(Overseas 
Seamail 
P & P £2.35) 

NOW WITH 3" LOUD- 
SPEAKER 
3Tunablewavebands.M.W 
L.W. and Trawler Band, 
7 stages, 5 transistors and 
2 diodes, supersensitive Total Building Costs 
ferrite rod aerial, attractiveblack 50 PP & 
and gold ease. Size 51" x 14" x (A Ins. 
33" approx. Plans and Parts 36p 
Price List free with parts. (+ 26% VAT 62p) 

(Overseas Seamail P & P £1.70) 

NEW 
Everyday 
Series 
Build this 
exciting New 
series of designs 
E.V.5. 5 Transistors and 2 diodes. MW /LW. Powered 
by il volt Battery. Ferrite rod aerial, tuning condenser, 
volume control, and now with 3" loudspeaker. Attractive 
case with red speaker grille. Size 9" x 5ß" x 21" approx. 
Parts Price List and Plans free with parts. 

Total 
'}_ 3 40 PP & Ins. 36p 

Building CoVV Overseas Seamail 
costs (P & P £1.70) 

( +25 % VAT 85p) 
E.V.B. Case and looks as above. 6 Transistors and 3 
diodes. Powered by 9 volt battery. Ferrite rod aerial, 
3" loudspeaker, etc., MW /LW coverage. Push Pull out- 
put. Parts Price List and Plans free with parts. 

Total A Ins. 26p 
Building aj (Overseas Seamail 
Costs P & P £1.70) 

1+ 25% VAT £1.00) 
E.V.7. Case and looks as above. 7 Transistors and 3 
diodes. Six wavebands. MW /LW, Trawler Band, SW1. 
SW2, SW3, powered by 9 volt battery. Push Pull output. 
Telescopic aerial for short waves. 3" Loudspeaker. 
Parts Price List and Easy Build Plana free with parts. 

Total £4 4Q PP &Ins. 38p 
Building (Overseas ai Seaml 
Costs P & P £2.00) 

( +25 % VAT £1.12) 

ROAMER 

TEN Mk 2 
WITH VHF INCLUD- 
ING AIRCRAFT 
Now with free earpiece 
and switched socket. 
10 Transistors. Latest 4" 
2 watt Ferrite Magnet 
Loudspeaker. 
9 Tunable Wavebands, 
MW1, NW2, LW, SW1, 
SW2, SW3, Trawler 
Band, VHF and Local 
Stations also Aircraft Band. 
Built in Ferrite Rod Aerial for MW /LW. Chrome 
plated 6 section Telescopic Aerial, can be angled 
and rotated for peak short wave and VHF listening. Push 
Pull output using 600mW Transistors. Car Aerial and 
Tape Record Sockets. 10 Transistors plus 3 Diodes. 
Ganged Tuning Condenser with VHF section. Separate 
coil for Aircraft Band. Volume on/off. Wave Change and 
tone Controls. Attractive Case in black with silver block- 
ing. Size 9" x 7" x 4 ". Easy to follow instructions and 
diagrams. Parts price list and plans 50p free with parte. 
(Total building costs 
Overseas Seamail 
P & P £350) £0 60 Ins. 65p 

( +25 % VAT £2.37) 

TRANSONA 

,FIVE LOUDSPEAKER 

Wavebands, transistors and 
:.:........ speaker as Pocket Five. 

Larger Case with Red 

Total Building Costs Plans 
Speaker Grille and Tuning 

£3 20 
g Dial. Pia and Parts 
P P &Inc. Price List free with parts. 
36p (Overseas Seamail 

( +25% VAT 80p) P & P £1.70) 
ISMISM 

ROAMER EIGHT 
Mk I 
NOW WITH VARIABLE 
TONE CONTROL 
7 Tunable Wavebands: MW1, 
MW2, LW, SW1, SW2, SW3 
and Trawler Band. Built in 
Ferrite Rod Aerial for MW and LW. Chrome plated Tele- 
scopic aerial can he angled and rotated for peak short 
wave listening. Push pull output using 600mW transistors. 
Car aerial and Tape record sockets. Selectivity switch. 
A transistors plus 3 diodes. Latest 4" 2 watt ferrite magnet 
loudspeaker. Air spaced ganged tuning condenser. Volume/ 
on /off. timing wave change and tone controls. Attractive 
casein rich chestnut shade with gold blocking. Size 9 x 7 x 
4M. approx. Easy to follow instructions and diagrams. 
Paris price list and plans free with parts. 
Total costs 
(Overseas inos building cas £6.98 PP &Ina. 

61p 
c 

P & P £3.50) 

Build Radios. 
Amplifiers, etc. 
from easy stage 

diagrams. 

( +25% VAT £1.75) 

TRANS EIGHT 8 TRANSISTORS and 3 DIODES 
6 Tunable Wavebands: MW. LW, SW1 8W2, SW3 and Trawler Band. 
Sensitü e ferrite rod aerial for M.W. and L.W. Telescopic aerial for Short. 
Waves. 3in. Speaker. 8 improved type transistors plus 3 diodes. Attractive 
case in black with red grille, dial and 
black knobs with polished metal inserts Total building costs 
Size 9 x 5'- x 21in. approx. Push pull 
output. Battery economiser switch for 
extended battery life. Ample power to 
drive a larger speaker. Parts price list 
and plans free with parts. 

ROAMER SIX 

4.78 PP & Ins. 40p 

( +25% VAT £1.20) 
(Overseas Seamail P & P £2.00) 

CASE AND LOOKS AS TRANS -EIGHT 
6 Tunable Wavebands: MW, LW, SW1 SW2 

Trawler band plus an extra Medium waveband for easier tuning of Luxembourg, 
ne. Sensisitve ferrite rod aerial and telescopic aerial for Short Waves. 3in. Speaker 
8 stages -6 transistors and 2 diodes. Attractive black case with red grille, dial and 
black knobs with polished metal inserts. Total /, PP 

L "s. 
40p 

Size 9 x 5 r 2iin approx. Plans and building 
OFV VX 

(Overseas 
parts price list free with parte. costs Seamail 

1+ 25% VAT £1.10) P & P £2.00) 

Five units 
ncluding master unit 

to construct 

Components include: 

Tuning Condenser: 2 Volume Controls: 2 Slider Switches: 
Fine Tone 3 "Moving Coil Speaker: Terminal Strip: Ferrite 
Rod Aerial: Battery Clips: 4 Tag Boards: 10 Transistors: 
4 Diodes: Resistors: Capacitors: Three 4" Knobs. Units 
once constructed are detachable from Master Unit, 
enabling them to be stored for future use. Ideal for 
Schools, Educational Authorities and all those interested 
in radio construction. 
Parts price list and plans free with parts. 

Total building C 0 PP & Ins. 35p 
costs 5 J J (Overseas Seamail 

P & P £2.35) 
(+ 25% VAT £1.37) 

* Callers side entrance "Lavelle" shop. 
* Open 10-1, 2.30 -4.30, Mon. -Fri. 9 -12 Sat. la. 

To RADIO EXCHANGE CO., 6Ia HIGH STREET, BEDFORD, MK40 ISA 
Tel. : 0234 52367. Reg. No. 788372. 

I enclose £ for 

Name 

Address 
(Dept. PW8.) 

is 
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As the major source of TOKO 
information and products in the 
UK and European consumer 
electronics market: AMBIT is 
also pleased to supply and advise 
professional and OEM buyers. 
Please ensure that your enquiry 
is directed to the 'OEM Divis ¡on 

,41611 

CFT AM ceramic filter 
45p (455 or 470 kHz) 

S 18[i MFH £1.45 

the wireless tecknowledgey page 
Pure Wireless has been the Cinderella of electronic component supplies for some time now. Things like 
coils, ceramic and mechanical filters, linear phase arrays, complete I F systems and tuners haven't been 

available from a single source until now. We call it the Ambit 'One stop Wireless Service'. 

Join the Wireless Set with ambit. 
Apollo / The All electric Wireless Set 
Ambit carries all the parts for the Apollo project, 
please send an SAE for free list of components. 
Components and PCB for complete AM module 
as described in part one of the series £8.00. 
Rivlin WS150 long slider potentiometer £3.00 
IMI 6 button preset bank for varicaps £3.40 
MVAM1 £2.75, MVAM2 £1.05, CA3123E£1.40- 
see price list for other items. 

91200 - Double linear phase filter FM IF strip 
with muting, meter output etc. £9.00 (built) or 
£6.20 in kit form. 
91310 - Stereo decoder module with pilot tone 
filter and LED beacon. £5.10 (built) £4.40 (kit) 
EC3302 - Varicap tunerhead with AFC £5.00 to 
suit the CA3089E/TDA1200/HA1137 IF system. 
EF5603 - The top quality varicap tunerhead, 
with 5 tuned circuits, double varicaps, fully 
moulded VHF coils, MOSFET RF stage. £8.80. 
7252 - Larsholt Electronics varicap tuned FM radio 
receiver module - antenna to audio, with mute, 
meter drive, AGC, AFC, double varicap front end. 
Built, tested. £20.00. 

7254 - A new tunerset, combining a four stage varicap 
tuned head, with an IF and PLL stereo decoder. The 
features include muting, AFC, meter drive, beacon 
drive. Built and tested £24.00. 
EC720 - A new varicap tuned MW radio module, with 
built in audio stage, and positive bias tuning. Built and 
tested £10.50. Kit price £8.00. 

Meters for wireless and audio equipment: 
We supply meters scaled for frequency, and relative 
signal amplitude; mostly low cost edgewise types. 

Components for wireless /consumer electronics. 
In order to manufacture our wide range of wireless and 
audio products, we use many types of top quality ICs, 
coils, filters, transistors etc. So when you buy from 
AMBIT, you are assured of the experience of a user, not 
just a seller. It also means that our catalogue contains 
more useful applications ideas and hints than most. Get 
yours now. Please note that we sell no seconds, all our 
ICs are branded types, tested by the manufacturers. 

We are prepared to undertake custom projects, and also 
modification to our existing range to suit particular 
customer requirements. But please note that the minimum 
project fee, payable in advance, is £25.00. 

Please note that we cannot deal with any enquiries unless accompanied with issommunisommol 
a stamped addressed envelope of adequate dimensions. Thankyou. 

EF5603 £8.40 

EC3302 £5.00 

RET delay line POA 

A major aspect of our 'one stop' 
wireless facility revolves around 
Ambit's association with TO KO- 
the world's largest coil and filter 
manufacturer. 

TOKO. 
Illustrated here are various TOKO items, 
ranging from delay lines, through the 
famous MFH mechanical filters to the 
varicap tuner- heads, EF5603, EC3302. 

7BA choke 
1µH to 1mH 15p 

0 

Variable capacitors 

ambit international 
CWO please. Prices Exclude VAT. 
P &P now 20p. Min.order £1.00. 
Min Invoice £7.50. Catalogue 40p 
shortform price list free with SAE 

37 High Street, Brentwood, Essex. CM14 4RH. tel. 216029 tlx. 995194 

www.americanradiohistory.com

www.americanradiohistory.com

