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7400 14p 
7401 14p 
7402 14p 
7403 14p 
7404 149 
7405 14p 
7406 405 
7407 40p 
7406 20p 
7409 209 
7410 15p 
7411 20p 
7412 20p 

T.T.L. 74 I.C's By TEXAS, NATIONAL, I.T.T., FAIRCHILD Etc 
7413 30p 
7414 60p 
7416 30p 
7417 30p 
7420 15p 
7422 20p 
7423 25p 
7425 25p 
7426 25p 
7427 25p 
7428 40p 
7430 15p 

7432 25p 
7437 25p 
7438 25p 
7440 15p 
7441 65p 
7442 65p 
7445 80p 
7446 65p 
7447 75p 
7448 70p 
7450 15p 
7451 15p 
7453 15p 

7454 1Sp 
7460 159 
7470 30p 
7472 25p 
7473 309 
7474 30p 
7475 30p 
7476 309 
7483 85p 
7485 100p 
7486 30p 
7489 2509 

7490 35p 
7491 75p 
7492 45p 
7493 409 
7495 60p 
7496 70p 
74100 95p 
74104 40p 
74105 40p 
74107 30p 
74109 50p 
74118 90p 
74120 90p 

74121 25p 
74122 40p 
74123 60p 
74125 SOp 
74126 50p 
74130 130p 
74131 100p 
74132 65p 
74135 100p 
74136 80p 
74137 100p 
74138 125p 

74139 100p 
74141 60p 
74142 270p 
74143 270p 
74144 270p 
74145 75p 
74147 230p 
74148 160p 
74150 120p 
74151 65p 
74153 65p 
74154 120p 
74155 709 

70p 74156 
74157 709 

74160 90p 
74161 90p 
74162 90p 
74163 90p 
74 1 

74165 
164 

1259 
259 

74166 125p 
74167 325p 
74170 200p 
74173 150p 

74174 100p 
74175 7Sp 
74176 100p 
74177 100p 
74178 140p 
74179 1409 
74180 1009 
74181 200p 
74182 7Sp 
74184 150p 
74185 150p 
74188 350p 

74189 351p 
74190 146p 
74191 140p 
74192 126p 
74193 120p. 
74194 loop 
74195 100p 
74196 100p 
74197 100P 
74198 1059 
74199 16Sp 

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

AA113 10p 
AA144 10p 
AAZ17 309 
AC121 30p 
AC126 19p 
AC127 19p 
AC127/01 25p 
AC128 18p 
AC151 25p 
AC153K 40p 
AC176 20p 
ACY17 35p 
ACY21 30p 
AD149 60p 
AD161 40p 
AD162 40p 
AD161/2MP 

90p 
AF114 22p 
AF115 22p 
AF116 22p 
AF117 22p 
AF718 50p 
AF125 25p 
AF139 35p 
AF239 45p 
ASY26 40p 
BA14 9p 
BA121 Sp 

BA138 16p 
BA148 16p 
BA154 12p 
BA157 15p 
BA173 15p 
BA216 16p 
BA316 16p 
BAX13 5p 
BAX16 Sp 
BB705A 35p 
BB110 45p 
BC107 10p 
BC108 10p 
BC108C 15p 
BC109 10p 
BC109C 14p 
BC113 12p 
BC117 19p 
BC125 20p 
BC126 15p 
BC146 12p 
BC147 10p 
BC148 tOp 
8C148C 14p 
dC149 10p 
BC157 10p 
BC158 10p 
BC159 10p 
BC167A 12p 

BC168B 14p 
BC168C 15p 
BC169C 15p 
BC171 12p 
BC172C 12p 
BC178A 16p 
BC182 10p 
BC1821 12p 
BC183 10p 
BC183L 12p 
BC184 10p 
BC184L 12p 
BC186 24P 
BC205 14p 
BC212 11p 
BC212L 12p 
BC213L 12p 
BC214 13p 
BC214L 14p 
BC258 139 
BC294 35p 
BC303 55p 
BC317 15p 
BC323 60p 
BC328 13p 
BC338 12p 
BC547 12p 
BC547B 13p 
BC548 12p 

BC548C 14p 
BC549B 13p 
BC549C 14p 
BC557 13p 
BCY34 SOP 
BCY70 15p 
BCY71 20p 
BCY72 15p 
130121 85p 
013123 100p 
BD124 '85p 
BDI31 36p 
BD132 399 
BDI33 45p 
513135 40p 
BD136 40p 
BDI37 40p 
BDI39 38p 
90140 40p 
BDI81 80p 
BD182 60p 
BD207 70p 
80233 SOp 
00263 65p 
BDY10 100p 
BDY62/01 90p 
BF120 Sop 
BF121 45p 

BF123 45p 
BF125 45p 
BF127 50p 
BF166 30p 
BF167 2Sp 
BF173 25p 
BF179 35p 
BF179C 40p 
BF180 30p 
BF181 35p 
BF182 30p 
9E183 309 
BF186 2Sp 
BF194 10p 
BF195 10p 
BF196 10p 
BF197 10p 
BF198 25p 
BF199 25p 
BF200 30p 
BF224 20p 
BF225 20p 
BF241 tOp 
BF244B 35p 
BF257 26p 
BF258 26p 
BF259 30p 
BF274 iSp 
BF324 30p 

BZYSB 
400M. W. 
Zen ers 
OV7 10p 
2V4 10p 
2V7 109 
3V0 10p 
3V3 10p 
3V6 10p 
3V9 10p 
4V7 10p 
5V1 10p 
5V6 10p 
6V2 10P 
6V8 10p 
7V5 10p 
8V2 10p 
9V1 10p 
10V 10p 
11V 10p 

CA3090AQ 400p ELECTROLYTIC 
CAPACITORS 

µF/V 
'47/25 Sp 
1/16 Sp 
1/25 Sp 
1/50 Sp 
2'2125 Sp 
2'2/35 5p 
33/25 Sp 
47/10 5p 
4'7/16 5p 
4'7/25 5p 
4'7/50 5P 
68/25 Sp 
10/10 5p 
10/16 5p 
10/25 5p 
10/35 5p 
10/50 59 
22/6V3 5p 
22/10 5p 
22/16 5p 
22/25 Sp 
22/35 5p 
22/50 Op 
33/6V3 Sp 

33/25 6p 
33/40 6 p 
33/50 7p 
47/10 tp 
47/16 Op 
47/25 Sp 
47/35 6p 
47/50 7p 
100/10 Op 
100/16 Op 
100/25 Op 
100/50 OP 
100/63 10p 
125/15 6p 
220/16 10p 
220/25 12p 
220/50 205 
330/25 1Sp 

330/35 16p 
330/50 10p 
470/10 12p 
470/25 16p 
470/35 18p 
470/50 22p 
680/25 25p 
1000/16 25p 
1000/35 30p 
1000/63 50p 
2200/10 28p 
2000/35 50p 
2200/16 35p 
2200/63 759 
2200/10,20p 

3300/16 40p 
3300/25 42p 
3300/63 80p 
4700/25 45p 
4700/40 50p 
4700/63120p 

SPECIAL 
OFFERS 

BC147 
BC148 
BC149 100 
BC157 ASSOR- 
BC158 TED 
BC159 FOR 
BF194 £7.50p 
BF195 
BF196 
BF197 

TAA300 1509 
TAA350 190p 
TAA550 50p 
TAA570 2209 
TAA661B 140p 
TAA700 390p 
TAD100 250p 
TAD110 200p 
TBA120S 125p 
TBA120T 125p 
TBA540 300p 
TBA540Q 400p 
TBA550Q 400p 
TBA560 400p 
TBA641Al2 250p 
TBA720 230p 
TBA800 100p 
TBA820 loop 
TBA990 250p 
TCA270Q 250p 
TCA270S 250p 

-- - 

IN4146 
100 for 150p 

741 Op AMPS 
100 for E20 

BZY88 
12V 10p 
13V 10p 
15V 10p 
18V 10p 
20V 10p 
22V 10p 
27V 10p 
30V 90p 
33V 10p 
100 Mixed 
Zeners8509 
BZY88 
Zeners850p 

555 TIMERS 

LM301A 
LM307N 
LM308T05 1305 
LM308 8 DIL 130p 
LM309K 180p 
LM317K 325p 
LM348N 200p 
LM380N 970p 
LM555 
LM790 TOS 
LM710 P 
LM723 TOS 

65p 
65p 

35p 
i0p 
65p 
60p 
75p 
25p 
45p 

90p 

POLY°TER 
CAP'ITORS 

Mullord or Erie 
7i/p 
001 5p 
0022 5p 
0033 Sp 
0047 5p 
068 5p 
01 Sp 
022 Sp 
.033 5p 
'047 5p 
.1 6p 
22 7p 

33 9p 
.47 12p 

1 00 20p 
2'2 25p 
4.7 35p 
6.8 40p 

100 for £30 

RELAYS 
24V 3 C,O. H.D. 
11 Pin Plug 1N 

E1 00 Each 

ASSORTED 
POLYESTER 
CAPACITORS 
10 for £3.00 

BYX94 DIODES 
1250 PIV 1 Amp. 
100 for £6.00 SN76013N0 1255 

SN76013N 180p 
SN76023ND 125p 
SN76023N 180p 
SN76227N 1609 
SN76228N 180p 
SN76666N 100p 
ZN414 120p 

LM723 14 DIL 
LM741 
LM748 
LM7303N 1559 
LM3900 MULLARD 

4500/64V C.432 
Screw Terminal 

75p 
NE555 35p 
NE556 100p 
NE562B 4009 

BF338 35p 
BF337 35p 
BF363 60p 
BFS94 30p 
BFW58 20p 
BFX29 30p 
BFX81 130p 
BFX84 25p 
BFX85 30p 
BFX87 25p 
BFXBS 25p 
BFY50 20p 
BFY51 20p 
BFY52 20p 
BFY90 125p 
BR101 35p 
BRY39 35p 
BRY56 35p 
BSX20 20p 
BSY40 25p 
BSY95 20p 
BT700A 80p 
BU105 150p 
BU133 75p 
BU208 220p 
BY100 20p 
5Y126 15p 
BY127 19p 
BY133 22p 

BY164 50p 0C140 150p TIP35A 230p 
BYX94 Sp 0C171 40p TIP35C 280p 
C1120 30p 0C200 80p TIP36A 350p 
C1164 20p ORP12 70p TIP41A 70p 
E100 42p 91039 150p TIP41B 75p 
E300 47p TIP29 45p TIP41C 80p 
E430 125p TIP29A 47p TIP42A 80p 
MJE340 45p TIP29C 7511 TIP42B 05p 
MPSA06 25p TIP30 55p TIP2955 70p 
OA10 40p TIP30A 58p TIP3055 55p 
0A47 15p TIP3OB 65p TIS90 25p 
0A90 6p TIP30C 60p TIS91 25p 
OA91 6p TIP31 55p 14614 Sp 
0A202 OP TIP31A 58p N3754 10p 
0C23 200p TIP31B 65p N4001 Sp 
0C25 100p TIP31C 70p N4002 Sp 
0C28 75p TIP32 60p N4003 5p 
0C35 75p TIP32A 65p 144004 .5p 
0C42 35p TIP3213 85p N4005 5p 
0C43 35p TIP32C 90p N4006 6p 
0C45 35p TIP33 100p N4007 7p 
OC71 25p TIP33A 1055 N4148 4p 
0072 309 TIP33B 115p S44 4P 
OC75 . 30p TIP33C 130p 2N456A 90p 
0081 301/ TIP34 115p 2N697 159 
0081D 25p TIP34A 118p 2N929 20p 
0083 50p TiP34B 145p 2N930 20p 
0084 50p I TIP35 225p 2N1302 25p 

RESISTORS MULLARD POT CORES 
CARBON LA3 100 -500 KHz ° 75p 
FILM 5% LA4 10 -30 KHz 100p 
.25 W LAS 30- 100KHz 100p 
2223 -47M 2p LA7 < 10KHz 100p 

5 W 
2.25]-4.7M 2.5p 
1W 
2 2S) 10 MEG 3 Sp 

POTENTIO- 
METERS 
1K Lin 30p 
5K Lin 30p 
10K Lin 30p 
25K Lin 30p 
50K LIn 30p 
100K Lin 30p 
250K LIn 30p 
500K Lin 30p 
1 Meg Lin 309 
2 Meg Lin 30p 
5K Log 30p 
10K Log 30p 
25K Log 30p 
50K LO 
100K Log 3O9 CMOS 
250K Log 30p 4000 20p 
500K Log 30p 4001 20p 
1 Meg Log 30p 4002 20p 
2 Meg Log 309 4006 120p 

4007 20p 

ROTARY 4009 70p 

SWITCHES 4011 20p 
4013 20p 

BY 4013 SOp 
LORLIN 4015 00p 

1P 12W Opp 4016 SSp 

2P 6W lop 
4017 110p 
4018 250p 

3P 4W 40p 4020 140p 
4P 3W 40p 4022 160p 

LA13 FOR W.W. OSCILLOSCOPE 2005 

SPECIAL SCOOP OFFERS 

LEDS 125 
OR '2 RED ONLY 

100 for £9.00 
1000 for £0000 

SPECIAL QUOTATION FOR 
LARGER QUANTITIES 

WESTINGHOUSE THYRISTORS 
300 Volts 16 Amp 250p 

XEROZA RADIO 
306 ST. PAUL'S ROAD, 

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

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

4023 20p 
4024 100p 
4025 20p 
4026 200p 
4027 85p 
4028 155p 
4029 130p 
4030 609 
4032 150p 
4043 220p 
4046 150p 
4047 115p 
4049 70p 
4050 50p 
4054 130p 

2041305 30p 
2N1306 36p 
2N130 60p 
2N1711 22p 
2N2219A 25p 
2N2483 30p 
2N2906 18p 
2N2907 20p 
2N3053 20p 
2N3054 501, 
2N3055 60p 
2N3439 50p 
2N3702 11p 
2N3703 12p 
2N3704 tip 
2N3705 12p 
2143706 11p 
2N3711 12p 
2N3715 300p 
2N3772 175p 
2N3819 25p 
2N3866 05p 
2103904 15p 
2N4062 149 
2N4126 20p 
2N5061 3Sp 
2115163 35p 
2N6027 50p 
2SD234 SOp 

SKELETON 
PRE -SET 
POTEN- 
TIOMETERS 
0 1W 50N -5M mini 
vert & horiz 7p 
25W 100N -3M 

horiz 7p 
25W 200N -4.7M 

vert. Op 

TANTALUM 
BEAD 
CAPACITORS 
35V, 011,F, 0-22, 
0.33, 0.47; 0.68, 
1.0, 2.2, 3.3, 4.7, 
6.8,25V 1.5, 10, 16V 
4.7, 10, 22, 10V 
4.7, 15, 25, 33 
Price 14p each 

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

4055 140p Display 2009 
4056 145p 
4060 130p DIL 
4066 559 SOCKETS 
4069 30p 8 Pin 13p 
4071 30p 14 Pin 14p 
4072 30p 16 Pin 15p 
4081 20p 
4082 30p BZX61 
4510 145p Zeners 
4511 2009 1.3W 
4516 140p 6V8 15p 
4518 1109 OV1 15p 
4528 130p 11V 1Sp 

13V 15p 
15V 15p 
22V 15p 
30V 15p 
39V 1Sp 

140p 43V 15p 
47V 15p 

140P 51V 15p 
140p 56V 15p 

1409 
68V 15p 
72V 15p 

150p 160V 15p 

BRIDGE RECTIFIERS 

IA 50V 2Sp V /REG. 
1A 100V 309 7805 
1A20V 30p 

7812 1A40V 359 
1A 600V 40p 7815 
2A 50V 3Sp 

7818 

2A 200V 55p 7824 

PLEASE NOTE ALL PRICES INCLUDE POSTAGE 

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

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

INDUSTRIAL USERS AND SCHOOLS FOR PERSONAL CALLERS 

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

632 

www.americanradiohistory.com

www.americanradiohistory.com


ISSUE 851 
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BRITAIN'S LEADING JOURNAL FOR THE RADIO L ELECTRONIC CONSTRUCTOR 

Published by IPC Magazines Ltd., Westover House, West Quay Road, POOLE, Dorset 
BH151JG 
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677 KINDLY NOTE -Jubilee Organ 

677 TELEVISION -Details of the January issue 

693 ON THE AIR- Amateur Bands Eric Dowdeswell G4AR 

SW Broadcast Bands Charles Molloy G8BUS 
MW Broadcast Bands Charles Molloy G8BUS 

VHF Bands Ron Ham BRS15744 

For our Constructors 
652 DIRECT CONVERSION RECEIVER Mike Tooley BA, G8CKT 

665 THE PW `JUBILEE' ELECTRONIC ORGAN -5 M. J. Hughes MA, C.Eng, M /ERE 

672 PROPORTIONAL POWER CONTROLLER C. Toms 

678 AERIAL PERFORMANCE TEST SET F. C. Judd 

685 DESIGN YOUR OWN PROJECTS -5 Toby Bailey and Bob Whitaker 

General Interest 
659 SO YOU WANT TO PASS THE RAE ? -5 .. John Thornton - Lawrence GW3JGA and Ken McKoy GW8CMY 

690 POTENTIAL BREAD 

COPYRIGHT 
© IPC Magazines Limited 1978. Copyright in all drawings, photographs and articles published in 'Practical Wireless' is fully protected and reproduction or 
imitation in whole or in part is expressly forbidden. All reasonable precautions are taken by 'Practical Wireless' to ensure that the advice and data given to 

readers are reliable. We cannot, however, guarantee it and we cannot accept legal responsibility for it. Prices are those current as we go to press. 
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* Smoother running 
* Instant all- weather starting 
* Continual peak performance 
* Longer coil /battery /plug life 

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

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

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

CALLERS WELCOME. For Crypton tuning and fitting service - 
'phone (09221 33008. 
PRICES INCLUDE VAT, POST AND PACKING. 

IMPROVE PERFORMANCE & ECONOMY NOW 
Note -Vehicles with current impulse tachometers (Smiths code on dial 
RV1) will require a tachometer pulse slave unit. £3.38 inc. V.A.T. p & p. 

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

QaMkiastollotioa IKeie . 
Electronics Design Associates, Dept., P.W.1 
82 Bath Street, Walsall, WS1 3DE. Phone: (0922) 33652 ' Name 

Address 

I 
Ignition Changeover switches @ £4.30 

1.1 
R.P.M. Limit systems in above units @ £2.42 

Mk. 2 DIV Ass. it @ £11.80 1:22254:40 

Mk. 2 Ready Built Negative Earth @ £14.97 

MC. 2 Reedy Built Positive Earth @ £14.97 

.. , they 
should be 

half way up 
the wall! 

Fidelity Fast- 
enings are the 

newest, smartest 
way to place your 

speakers where 
they belong - on the 

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

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

I enclose cheque /PO's 
for ry 

Cheque No. 

Send SAE if brochure 

J 
only required. 
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The Ridgeway, Iver, Buckinghamshire, 
Tel: (0753) 654222. 

Your career 
in Electronics? 
Enrol in the BNR & E School and you'll have an entertaining and 
fascinating hobby. Stick with it and the opportunities and the big 

money await you, if qualified, in every field of Electronics today. 
We offer the finest home study training for all subjects in radio, 
television, etc., especially for the CITY AND GUILDS EXAMS 
(Technicians' Certificates); the Grad. Brit. I.E.R. Exam; the 
RADIO AMATEUR'S LICENCE; P.M.G. Certificates; the R.T.E.B. 

Servicing Certificates; etc. Also courses in Television; Transis- 
tors; Radar; Computers; Servo -mechanisms; Mathematics and 

Practical Transistor Radio course with equipment. We have 

OVER 20 YEARS' experience in teaching radio subjects and an 

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

obligation. 

FIN - ------- 01- -- - -- -o -I 
BRITISH NATIONAL RADIO & ELECTRONICS 

I SCHOOL, WD13 

I NAME 

ADDRESS 
I 
L------ -110- -- - - -o 

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

(Block caps please) 
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X200 WATT DISCO SYSTEM ALL RSC PRICES INCLUDE VAT 

_- Consisting of 
(1) TWIN T/TABLE CONSOLE 

with PRE -AMP, and 
POWER OUTPUT STAGES 

(2) & (3) PAIR 100 WATT L'SPEAKERS 
including 12" UNITS 

Ree. M c. 
UD 150 Cardioid 
£9,95 extra 
with system only 

* DISCOMAJOR 
POWER DISCO CONSOLE 
with integral Power Amplifier. 

* TWIN FULL SIZE GARRARD 
turntables with cueing device, 

* CARTRIDGES with Diamond Styli. 
* 3 SEPARATE VOLUME CONTROLS 

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

Terms Deposit £40.00 and 

£199,95 12 monthly payments £15.60 
(Total £22720) Carr. £4.75 

Also available 100 WATT SYSTEM £ I69.95 

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

1 19,95 Cabinet with lid 
Or Dep £16.49 & 18 f'tntly pymts. 
£6.75 (Total £137.99) Carr, £3.50. 
TD2S STEREO VERSION OP 
ABOVE 1125.00 
Terms DEPOSIT £20 and 18 
fortnightly payments £6.89 
Total £144.02) Carr. £3 

DISCOMAJOR /I00 TWIN TURNTABLE POWER CONSOLE £139.95 
Twin Full size BSR turntables. Sonotone or Aoos Cartridges with Carr. £3.50 
Diamond Stylii. Facilities as TD1 Console but with built -in 100 watt Power Amplifier 

complete with lid. Terms: Deposit £19.95 and 
18 fortnightly payments £7.70 (Total £158.55) 

DISCOMAJOR /200£159'95 Carr. £4.00 
200 watt version of above. 

Terms: Dep. £29.95 and 18 
fortnightly payments £8.60 
(Total £184.75) 

RSC PHANTOM 50 COMBO AMP. £69'95 
Rating 50 watts. 3 inputs, 2 vol controls- Carr. £1.50. 
Bass, Treble Presence. Suitable for Lead or Rhythm Guitar, mie., 
Radio, Tape, etc. Inc. High Flux 12" 50w Speaker. Dep. £10.95 & 8 
monthly payments £8.71 (Total £80.63). 

TITAN 100W BASS BINS £99'95 x145 
High quality 15" high flux Bass Unit and J104 Horn 
Tweeter in folded horn enclosure providing amazing level 
of sound output. Terms Dep. £14.95 and 18 fortnightly 
payments. £5.58 (Total £115.39) Carr. £3.50. 

FANE HIGH POWER SPEAKERS 
Power ratings R.M.S. Cont. 2 YRS GUARANTEE 

Gauss 14000 Imp 8 -15 ohms. CARR FREE. 

POP 33T 12" 33w £12.95 Dual cone. 

*POP 50/2 12" 50w £15.99 Deposit 
for Pair £8.00 and $ monthly payments 13.54 (Total 136.32) 
*POP 75 12 "70vr £19.99 Gauss 17,000 lines. Deposit 1500 
and 8 monthly payments £2.38 (Total £24-04) 

*POP 60 15" 60w £25.95 *POP 100 18" 100w £4495 
Deposit 17.00 & 8 monthly Deposit 110.00 & 8 monthly 
payments £287 (Total £29.96) payments £517 (Total £51.36) 

TITAN GROUP /DISCO SPEAKERS GUARANTEED 
Carr. £1.20, under £18, over this add 6p per £1, 5 YEARS 

Value RSC Price 
T12/45 12" 45w £15.00 £11.95 
T12 /60A 12" 60w £21.00 £13.95 
T12 /100 12" 100w £36.00 £25.95 
T15/60 15" 60w £26.00 £16.99 
T15/70 15" 70w £28.00 £19.95 
Tl5 /100 15" 100w £41.00 £29.95 Rating RMS 
T181100 18" 100w £47.00 £36.95 Imp 8 -15 ohms 
CABINETS FOR ABOVE Heavy duty, finished in black 
Vynide with Vynair fronts, protective corner pieces Various 
sizes and cut -outs. TEl 1 x 12" £10.95. 
TE2 2 x 12" £16.95. Low Deposit Terms on orders over £20. 

100W POWER (SLAVE) AMPLIFIER m r 

Suitable for use with .DISCO -Consoles Also for 
increasing output of lower -powered Amplifier. 
Dep. £9.00 and 8 mthly pyts of £49'95 £6.05 (Total £57.40) Carr. £1.50 

100+100W MODEL £69.95 Carr. £1.50 

TITAN TA /50A 50W AMPLIFIER 
Solid state, 3 sep. controlled inputs plus Master f 
control. Bass, Treble & Presence Controls. 
Vynide covered cab. with corner protective., 
List price £60. Terms: Dep. £9 
& 8 monthly payments £6.05. 
(Total £57.40) Carr. £1. 
Matching Cabinets 1 12" £29.95.2 

£49.95 
x 12" £49.95 

TITAN TA /I00A 100W AMPLIFIER 
TWIN CHANNEL -4 INPUTS £69.95 
A De -luxe professional unit with Carr. £1.50 
many facilities. R.M.S. Rating. Matching 
2 x 12" 120w Cabinet speaker £49.95 with 
above only. Carr. £1.50 

(NORMAL OR BRIGHT) 

INTEREST REFUNDED on Credit Purchases settled in 3 mths 

TITAN 'ADD -ON' HIGH FREQUENCY HORN UNITS 

RSC 
Stockist of 

LIGHTING 
by 

PULSAR 

GROUP 
Equipment 

by 
CARLSBRO 
and F.A.L. 

FULL 
RANGE OF 
SPEAKERS 

by 

FANE 
* 

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

Loi 1 9'95 Carr. £5 
Or Dep £17.95 & 18 f'tntly 
payts £6.69 (Total £138'37) 

FANE HIGH FREQUENCY HORNS 'J' SERIES 
MODEL J44 Imp 80 

£ 3 + "Ex api 
ro" 

x 3" 
Rating 30.50 
watts Range 
3.15 kHz 

£7.95 Free 

MODEL TS2H 
Inc. Pair of highly sensitive Horns. 
Range 3.15 kHz Imp 160. Use 
with 8 or 150 2 x 12" or I x 15" or 
18" Drive Unit for increased sound 
clarity and projection. Rating 
loo watts. £2795 Either model Carr. 75p 
Terms: Dep 16'95 & 8 mthly pyts £3 

MODEL T1H 
With single super efficient Horn. 
Range 3 -IS kHz, Imp 80. Use 
with max 80 2 x 12" or single 15" 
or 18" 80 Drive Unite. Maximum 
amplifier power output to be 
100 watts. 
Comparable with units at twice 

12 (Total £31'91) the cost. 

RSC MAINS TRANSFORMERS TYPES FOR VALVI!1 RADIRR k 
AMPLiPIERS (Ina L.P. OHOEEB a 

OUTPUT TRANSFORMERS). As pruxlounly advertised !t III available. 
FILAMENT OR TRANSISTOR POWER PACK I AUTO (STEP UP /STEP DOWN) 
12v. la. 61.10, 6,3v. 1L5ä 5108, 6sv. 2a 8110, 
6.3v. 3a 81.70, 6.3v. ea 60.80, 12v. Sa nr 24v. 1.6a 
6280, 04115v. lie 60.28, 0-1,25-42v. 21t 93,10, 
CHARGER TRANS 0.9.15e. l In 52.08; 234 50.08; 
8a 6282; na 60S4, 0. 53.10; 8a 83.48. 

New Branches at HANLEY 
and 
WOLVERHAMPTON 

TRANSFORMERS 0-110/120v, 200 
230.250v, 80w. 60.90; 150w, MO; 
250w, 58.87; 500w, 59.84. 

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

9 (T, 021 127 (Closed Wed.) 
CARLISLE 8 English Street (Closed Thurs.), Tel. 38744 
COVENTRY 17 Shelton Sq., The Precint. Tel. 25983 
DERRY 97 St. Peter's Street (Closed Wed.). Tel. 41361 
DARLINGTON 19 Northgate (Cl. Wed.). Tel. 88043 
DEWSBURY 9/11 KIngsway (Closed Tues.). Tel. 488058 
DONCASTER 3 Queensgate, Waterdale Centre. 

(Closed Thurs). Tel 63089 
EDINBURGH 101 Lothian Rd. (Cl. Wed.). Tel. 229 9501 
GLASGOW' 328 Argyle St. (CI'd Tues.). Tel. 248 4158 

FAL DISCO LIGHTING 
SYSTEMS from £55.95 
Incl2 Spotbanks and bulbs 
JINGLE MACHINES from 
ECHO CHAMBERS from 
COLUMN SPEAKERS from 
GROUP DISCO SPKRS 
In CABINETS from 

BARCLAYCARD 

ilkai 

MODEL J73 Imp 812 
Size approx 71" x 3" x 
61" Rating 50 watts 
Range 2.20 kHz 

MODEL J104 Imp 8 
Size approx 104" x 31" 
x 71" Rating 50.70 
watts Range 2.15 kHz 

Carr. Fre 
LII.75 

£37.95 
£53.95 
£29.95 

Carr. Free 
REE £15.50 

HIGH POWER 
'CROSS OVER' (value 13.25) 
SUPPLIED WITH ABOVE 

Impedance or total impedance of 12" 
15' or 18" Drive units must not exceed 
impedance of single horn or pair in 
series. PairJ44,Single 173 or J 104 suitable 
for amplifier power up to 100 watts subject 
to above and with HPX2R 'Cross -over' 

Barclaycard a woes', 
PHONE 0151r,; RS quotleg 
CARD lerMBxR accepted 

All items subject to availabi ity. 
Prices correct at 27.10.77 E. & O.E. 

HANLEY Stoke -on- Trent, 44 Piccadilly 
HULL 7 Whilefriargate (Closed Thurs,). Tel. 20505 
LEICESTER 32 High Street (Closed There.). Tel, 56420 
LEEDS 5 -7 County (Mecca) Arcade, Brlggate 

LIVERPOOL TEMPORARILY 
(Closed Wed.). 

due 
to serious fire. 

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

MANCHESTER 60A Oldham Street (Closed Wed.). 
Tel. 236 2778 

MAIL ORDERS & EXPORT ENQUIRIES 
AUDIO HOUSE, HENCONNER LANE, LEEDS, 18. 
Tel: 0502 577631. 
MAIL ORDERS MUST NOT BE SENT TO SHOPS 

TERMS C.W.O. or C.O.D. No. C.O.D. under 03. POSTAGE 80p PER 
ORDER OR AS QUOTED. Phone or Write for FREE CATALOGUE. 

MIDDLESBROUGH 103 Linthorpe Rd. Tel. 247096 
(Closed Wed.) 

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

NOTTINGHAM 19/19A Market Street 
PRESTON (Closed Thurs.). Tel. 48068 
41 Frlargate Walk, St, Georges Shoppg Prat. Tel. 51979 
SHEFFIELD 13 Exchange Street (Castle Mkt. Bids.) 
STOCKPORT (Closed Thurs.). Tel. 20716 

8 Little Underbank (Closed Thurs.), Tel. 480.0777 
SUNDERLAND 5 Market Sq. (Closed Wed.). Tel. 70573 

WOLVERHAMPTON 6, á "Rr 8 ay Tel. 26612 
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SUPERSOUND 13 HI -FI MONO AMPLIFIER 
A superb solid state audio ampli- 

fier. Brand new components 
throughout. 5 silicon tran- 

sistors plus 2 power output 
transistors in push -pull. 

Full wave rectification. 
Output approx. 13 
watts r.m.s. into 8 
ohms. Frequency re- 
sponse 12Hz 30KHz t 
3db. Fully integrated 

pre- amplifier stage with 
separate Volume. Bass boost and Treble cut controls. 
Suitable for S -15 ohm speakers. Input for ceramic or 
crystal cartridge. Sensitivity approx. 40mV for full 
output. Supplied ready built and tested, with knobs, 
escutcheon panel, input and output plugs. Overall 
size 3" high X 6" wide x 7 }" deep. AC 200/250V. 
PRICE £15.00. P. & P. £1.20. 
HARVERSONIC MODEL P.A. 
TWO ZERO 
An advanced solid state general 
purpose mono amplifier suitable 
for Public Address system, 
Disco, Guitar, Gram., etc. Features 3 individually con- 
trolled inputs (each input has a separate 2 stage pre - 
amp). Input 1.5mv into 47k. Input 2.5mv into 47k. 
(suitable for use with mi, or guitar etc.). Input 3 

IOOmv into 1 meg. suitable for gram. tuner, or tape etc. 
Full mixing facilities with full range bass & treble 
controls. All inputs plug into standard jack sockets on 
front panel. Output socket on rear of chassis for an 8 
ohm or 16 ohm -speaker. Output in excess of 20 watts 
R.M.S. Very attractively finished purpose built cabinet 
made from black vinyl covered steel, with a brushed 
anodised aluminium front escutcheon. For ac mains 
operation 200/240v. Size approx. 121" w. x 5" h. x 7f" d. 
Special introductory Price £28.00 +£2.50 carr. & pkg; 
Mullard LPI159 RF -IF Module 470 kHz £2.25+ 
P. &P. 20p. Full spec. and connection details supplied. 
Pye VHF /FM Tuner Head covering 88 -108 M /Hz. 10.7 
M /Hz I.F. output. 7.8 Volt + earth. Supplied pre - 
aligned, with full circuit diagram with precision -geared 
FM gang and 323Pf + 323Pf A.M. Tuning gang only 
£3.15 + P. & P. 35p. 
STEREO DECODER 
SIZE 2" X 3" x f" ready built. Pre -aligned and tested 
for 9.16V neg. earth operation. Can be fitted to almost 
any FM VHF radio or tuner. Stereo beacon light can 
be fitted if required. Full details and instructions (in- 
clusive of hints and tips) supplied. £6.00 plus 20p. 
P. & P. Stereo beacon light if required 40p extra. 

MAINS OPERATED SOLID STATE 
AM /FM STEREO TUNER 

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

Indica or. Built in Pre -amps with variable output 
voltage adjustable by pre -set control. Max o/p Voltage 
600m /v RMS into 20K. Simulated Teak finish cabinet. 
Will match almost any amplifier. Size 8.4"w x 4 "h x 
91"d approx. 
LIMITED NUMBER ONLY at £28.00 + £ 1.50 P. & P. 
Push Button Switch bank. 8 Buttons giving 16 S/P C/O 
interlocked switches plus 1 Cancel Button Plus 3 d/p a /o. 
Overall size 5" X 2f" X 1 ". Supplied complete with 
chrome finished switch buttons. 2 for £1 . 80+ 20pP. &P. 

10/14 WATT HI -Pt AMPLIFIER KIT 
A stylishly finished monaural amplifier with an output 
of 14 watts front 2 EL84s in push -pull. Super repro- 
duction of both music and speech with negligible hum. 
Separate inputs for mike and gram allow records and 
announcements to follow each other. Fully shrouded 
section wound output transformer to match 3 -15 2 
speaker and 2 independent volume controls, and 
separate bass and treble controls are provided giving 
good lift and cut. Valve line -up 2 EL84s, ECC83, 
EF86 and EZ80 rectifier. Simple instruction booklet 
25p + SAE (Free with parts). All parts sold separately. 
ONLY £1350 P. & P. £1.40. Also available ready 
built and tested £18.00 P. & P. £1 40. 
"POLY PLANAR" WAFER -TYPE, WIDE RANGE 
ELECTRO- DYNAMIC SPEAKER 
Size 11$" x 14;x" x 1-sß-" deep. Weight 19oz. Power 
handling 20W r.m.s. (40W peak). Impedance 8 ohm 
only. Response 40Hz- 20kHz. Can be mounted on 
ceilings, walls, doors, under tables, etc., and used with 
or without baffle. Send S.A.E. for full details. 
Only £8.40 each + p. & p. (one 90p, two £1.10). 
Now available in either 8" round version or 44" x 8f" 
rectangular. 10 watts RMS 60Hz -20KHZ £5.25 -- 
P. & P. (one 65p, two 75p). 
SPECIAL OFFER. 61" long throw, roll surround, 
ceramic magnet 8 ohm 10 watt speaker chassis. 
Specially suitable for Hi Fi. £3.95 + 75p P. & P. 

2" PLASTIC CONE HF TWEETER 4 ohm, £3.50 per 
matched pair + 50p P. & P. 

HARVERSONIC SUPERSOUND 
10 + IO STEREO AMPLIFIER KIT 
A really first -class Hi -Fi Stereo Amplifier Kit. Uses 14 
transistors including Silicon Transistors in the first five 
stages on each channel resulting in even lower noise 
level with improved sensitivity. Integral pre -amp with 
Bass, Treble and two Volume Controls. Suitable for use 
with Ceramic or Crystal cartridges. Very simple to 
modify to suit magnetic cartridge- instructions in- 
cluded. Output stage for any speakers from 8 to 15. 

ohms. Compact design. all parts supplied including 
drilled metalwork, high quality ready drilled printed 
circuit board with component identification clearly 
marked, smart brushed anodised aluminium front 
panel with matching knobs, wire, solder, nuts, bolts - 
no extras to buy. Simple step by step instructions 
enable any constructor to build an amplifier to be 
proud of. Brief specification; Power output: 14 watts 
r.m.s. per channel into 5 ohms. Frequency response 
± 3dB 12-30,000 Hz Sensitivity: better than 80mV into 
1M 2; Full power bandwidth; *3dB 12- 15,000 Hz. 
Bass boost approx. to f 12dB. Treble cut approx. to 

f6dB. Negative feedback 18dB over main amp. 
Power requirements 35v. 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 .£13.50 P. & P. 80p 
(Magnetic input components 33p extra) 
POWER PACK KIT .. £550 P. & P. 95p 
CABINET £5.50 P. & P. 95p 
SPECIAL OFFER -only £23.75 if all 3 items 
ordered at one time plus £1.25 P. & P. 

Full after sales service 
Also avail. ready built and tested £31.25, P. & P. £1.50. 

HARVERSONIC STEREO 44 
A solid state stereo amplifier chassis, with an output of 
3 -4 watts per channel into 8 ohm speakers. Using the 
latest high technology integrated circuit amplifiers with 
built in short term thermal overload protection. All 
components including rectifier smoothing capacitor, 
fuse, tone control, volume controls, 2 pin din speaker 
sockets & 5 pin din tape rec. /play socket are mounted on 
the printed circuit panel, size approx. 9 +" x 2$" x 1" 
max. depth. Supplied brand new & tested, with knobs, 
brushed anodised aluminium 2 way escutcheon (to allow 
the amplifier to be mounted horizontally or vertically) at 
only £9.00 plus 50p P. & P. Mains transformer with an 
output of 17v a/c at 500m /a can be supplied at £1.50 + 
40p P &P if required. Full connection details supplied. 
HA34 3 Valve Audio Amp. 4} w. output ready built and 
tested £8 50 +£1.40 P. &P. Also HSL 'FOUR' amp - 
lifier kit. £8.00 + £1.40 P. & P. 

All prices and specifications correct 
at time of press and subject to 
alteration without notice. 

HARVERSON SURPLUS CO. LTD. PLEASE NOTE: P. & P. 

e 

CHARGES QUOTED APPLY TH 
(Dept. P.W.) 170 HIGH ST., MERTON, LONDON, S.W.I9. Tel.: 01 -540 3985 U.K. LY. SEND SAE ITH 

1no minutes from Bona Wimbledon Tub. station. 
Open 9.30 -3.30 Monday to Friday. 9.30 -S Saturday. Closed Wednesday. ALL ENQUIRIES. 

prior), 
HERMIT TWIN BANK6 LIGHT (less lamps) LENGTH 

14+. inches UNIT 

W fired ready for use 

Complete with r/£ 95 
100 watt coloured larnos 

that flash mdepen ̂ t Y 

at random 

Sound to Light 600 j'YpE MASTER UNIT WATER A SPOT 
CHANNEL (less lamp' 

£30.95 
vcrvpwa =AC- 

OQ1Pu1 Ptep5 asp 
tsAw$' I VT SawrET 

TYPE B 3 BANK UNIT 

F;Sing£126 Fitttrg_- 
100 WATT SPOT LAMPS a.... 

RED,YELLOW,GREEN 3lmps I I 
BLUE. 50 f450. 

CLEAR , 
, O.C. or E,S. FitCtq 

Lt PRICES IJtUDE V.A.T. wA MST a PACKIN 
marU.ialN' 

B.C. Fitting 

£1.95E 
E.S. FFittting 

4. /i EUb/ 

TWIN BANK 12 UGI{f 
UNIT 

pp 

(less lamps) 

BC. £15.60I Fitting £17.00 FrtUng_rA _E_ 
nd 2 for illustrated leaflet & rice lis 

ALBEN ENGINEERING CO. LTD., 
DEPT. P W THE CRESCENT, WORSTHORNE, 
BURNLEY. LANCS. TelBurnley20940 
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Complete digital Clock Kits 
TEAK OR PERSPEX CASE 

.-------- NON ALARM (12.50 
ALARM L15.50 

FEATURES 
4 LED digits f" high. Red. 

12 hour display with AM /PM 
indication 

Mains frequency accuracy 
Easy to build: all components included 

"DELTA" 
Beautiful real wood case or Perspex: 

6" x 2f" x 3" White, Black, Red, Blue, Green 
Flashes to indicate power cuts 

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

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

Module kit excluding case .. £9.50 Complete klt including case .. £15.50 

Ready Built .. £10.00 
Ready Built £17.00 

Y Module kit 
Ready 

ng case £13.00 
Ready Built .. £1350 

TIMER FACILITY: Stopwatch use up to 9min 69secs .. extra 50p. 

EXCELLENT VALUE NOVUS GUARANTEED 
LCD gents watch. 5- function, Backlight. Chrome case. Black strap £1595 
4 Function Calculator £3.78 

DISPLAYS: FND 500 f" LED E1-19 each: 6 for £6.48 
NSB5430 k" red LED stick of 4 £4.32 5LT02 f" green phosphor stick of 4 £5.40 

CLOCK CHIPS: 50253N Alarm 12/24hr. 4/6 digit £5.67 
50362N 

Decade UpiDOwn Counters: nters: 50395/6/7M£945 
12hr, 4 digit Alarm £4.32 

6 D 

MICROPROCESSOR: Z80 C.P.U. £22.68 
ZOOCTC £1570 1702A UV Erazabie PROM. £1135 
Z80 PIO £1570 2102NA IK Static RAM £2.70 
UV PROM Erazer £10300 + £5.00 p. 6 p. 415X1 16 -pin Dyn. RAM £7.05 

RECHARGEABLE BATTERY SET Super Value £8.10 
Includes: 4 AA (1ß0 Nickel Cadmium batteries (separately £1.08 each) 

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

ELECTRONIC DOORBELL. Warbling tone. Runs off PP3 £5.40 

payment with order to: 

BARON (P.W.) 
SOUTHYIEW HOUSE, 6 GOWER ROAD, 

1 

" "" 
ROYSTON, HERTS Tel. ROYSTON 4369S 
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Build a microprocessor 
electronic musical door chime 

which can play 24 different tunes! 

,400 OIrcora-chime zup Pt£tgead, OA. &V? 

,t I 

MlM 

* peat uitzadueteofs tel tlqaatéQu2t41 
eigniáo osúezoeoosoureld, 
Saue pumee4oa gaussaezetaiefru.'ee 

4 4iede, vau'r"4. 

' TO CHROMATRONICS, River Way, Harlow, Essex, U.K1 

Please send J Chroma -Chime Kits at £18.00 each 

including VAT and post and packing 

PLEASE USE BLOCK CAPITALS 

Name 

IAddress 

I enclose cheque /PO value £ 

or debit my ACCESS /BARCLAYCARD account No. 

1 

Signature 

N.B.TheCHROMA -CHIME is also available,fully 
Iassembled, price 24.95 inc VAT and postand packing. 

Please allow 7-21 daysfor delivery. 

Practical Wireless, January 1978 

Plays: 
Greensleeves Cook House Door 
God Save the Queen The Stars & Stipes' 
Rule Britannia' Beethovens Ode to Joy 
Land of Hope and Glory William Tell Overture 
Oh Come All Ye Faithful Soldier's Chorus 
Oranges and Lemons Twinkle, Tweikle Little Star 

Westminster Chimes' Great Gate of Kiev 

Sailor's Hornpipe Maryland 
Beethoven's "Fate Knocking" 'Deutschland uber Alles 
The Marseillaise Bach 

Mozart Colonel Bogie 
Wedding March The Lorallie 
'These tunes play longer if the push button it kept pressed. 

mr 

* Handsome purpose built ABS cabinet 
* Easy to build and install 
* UsesTexas InstrumentsTMS1000 microcomputer 
* Absolutely all partssupplied including I.C. socket 
* Ready drilled and legended PCB included 

Comprehensive kit manual with full circuit details 
* No previous microcomputer experience necessary 

* All programming permanently retained is on chip ROM 

* Can be built in about 3 hours! 
* Runs off 2 PP3 type batteries. 
* Fully Guaranteed 

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

The unit has comprehensive built -in controls so that you 

can not only select the 'tune of the day' but the volume, 
tempo and envelope decay rate to change the sound 
according to taste. 

Not only visitors to the front -door will be amazed, if you 

like you can connect an additional push button fora back 

door which plays a different tune! 
This kit has been carefully prepared so that practically 

anyone capable of neat soldering will have complete success 

in building it.The kit manual contains step by step construc- 
tional details together with a fault finding guide, circuit 
description, installation details and operational instructions 
all well illustrated with numerous figures and diagrams. 

The CHROMA -CHIME is exclúsively designed by 

HflOflTflOflI$ 
_J River Way, Harlow, Essex. 
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TYPE 'N' 

TYPE 'W' 

TYPE 'Y' 

TYPE 'Z' 

TYPE 'U' 

FOUR-SIDED 
16 SWG s;ze ALUMINIMUM 6" x 4" x 2" 

Price Base Size 
X 

4" X 7}";: 70p Sip 12" 
10" x 8, x 2," Pr7ee Base 

X 
4° 

.....£1.71P 40p 
17' 

x 7" X 2á'"....£150 jqp 5" x 2" p 13" 2 .. £1-70 p 
10" x 4 x 2 ...'£1 8 59p 14" 

X 
7" X 

2 

.,.£180 86p 12" x 4" X 2 ..£1.15 SZpp 15" 
x 

j0a x 2}' £195 £1 83p 12" x 
3" ....£1.45 17" i 

59p 

4 TO FIT si.. 
OUR CASES T: X " 

POSTAGE PACKING 
&VAT 8/ 

I6 SWG ALUMINIUM, SILVER HAMMER FINISH 
TYPE 'U' 

L W D Price 
3" x 3" x 3" £1.40 
4" x 4" x 4" £1.75 

" 
),(< 

4}" x 4}" £2.20 
8" x 6"' £3-00 

9"' x n" xx 3" £3 25 
12" x r 
16" X 10" X 76"" £8'15 
15" x 9" x 9" £6-45 
TYPE 'W' 

8" x 6" x 6" £420 
11=1" x 5" x 7" £470 
12" x 7" x 7" £5.40 
15" x 9" x 8" £7-45 

TYPE 'Y' Louvres on back 
"L W D 
8" x 6" x 6" 

12" x 7^ X 7" 
13" x 7" x 9" 
15^ x 9" x 7" 
TYPE 'Z' 
17" x 1. x 9" 
19" x 10" x 8 }'' 
TYPE 'N' chassis with base plate 
4" x 4" x 2" 
6" X 6" x 3" 

6" x 2" 
"1- side to side. W - back to front. D -top to bottom 
Type "U" has removable bottom or back, type "' W' 
removable front, type "Y" all- screwed construction, 
type "Z" removable back + front. 

Pr/ce 
£4.65 
£595 
£690 
£740 

£880 
£925 

£175 
£2-50 
£2.80 

X 10" X :..£205 ,..£2 45 £128 

., 1 "....Pri80p Base 

1121'''''' 

1" 
X 63,, "....£1.ieo 45p 

14 
x 

g ...£1:35 74p 
15 " g_,, .£f85 £1.00 17i" x g1 ...£2.15 £1.22 

PANELS: An 2' £235 £1.35 
(18 s.w.g. 6Bp) y size up to 3ft. at 86p sq. ft. 16 s.w.g. 

CHASSIS 
WITH BASE 
Plain Aluminium r 

x 2}" 
a" X 2" x 1" 

4" x 2}" x 1z" 

41" x 8" x 2" 
3}" x 3}" x 2} 

3}" x 31" x 21" 
O}" X 2¡" x 1}" 

£1.10 (111s.w.gJ 
55p (1Bs.w.g.) 
65p 
75p 
75p 
80p 
80p 

H.LUISMITH &CO.LTD 
287.289 EDGWARE ROAD, LONDON 21BE 
TELEPHONE: 01- 723 5891 

LOW PROFILE D1L SOCKETS. TIN 
PLATED. 
Prices Per 
8'Pin 
14 Pin 
18 Pin 
28 Pin 
40 Pin 

1 5 
10p 45p 
12p 55p 
13P 60p 
25p £1 20 
40p £1 80 

10 25 
85p £2.00 

£1.05 £2.50 
£1.15 £2.75 
£2.30 £5.50 
£3,50 £8.25 

STANDARD PROFILE DOUBLE 
SIDED DILSOCKETS. 
14 Pin 14p 65p £125 £3.00 
18 Pin 15p Top £1.35 £325 

Mounting Pads 
T05 4 Hole 
T0184 Hole 
CONVERTERS 
T099 TO DIL 
T0100T0 DIL 
T092/98 TO TOS 
TO18 TO TOS 
TO98 T0505 

10 /Pack 50/Pack 
9p 40p 
9p 40p 

58p £2-50 
SSp £2.50 
9p 40p 
9p 40p 
9p 40p 

DIODE CRADLES 10p 45p 
Larger range of transistor pads and 
Insulating bushes in catalogue. All prices 
include V.A.T. 

READY DRILLED BLACK ANODISED 
HEAT SINKS 
T03 1040p 5 @£1W 
TOSO 1 41 40p 5 @ £1.110 
TO3 x2 1 @70p 5 @43-20 
HEAT SINK COOLERS FITTING TO 5. 
NP204 1 @ 14p 5 @ OP 
NF205 1 It 12p 5 @ 550 
NF207 1 @ 13p 5 @ OOp 
NF209 1 a 15p 5 @ 75p 
INSULATING KITS. 5 WASHERS 

10 BUSHES 
Melinex Mica 

T03 @ 26p /Kit @ 30pIKit 
7066 @ 25p /Kit @ 30p /Kit 
Bush shank length req: -205, 158, 125, 
05, 025 Please state req. 
TRANSISTOR INSULATION 
COVERS 
TO3 5 @ 35p 10 @ 70p 
TO5 5C?15p 10@25p 
TO66 5w35p 10 @70p 
POWER SOCKETS 
T03 1 @14p 5 @65p 
TO66 1@16p 5 @75p 
TO220 INSULATING KITS 
5 Washer Bushes 
Melinex 20p /Kit Mica 25p /Kit 

Post and Packaging 15p kits /pads /sockets /coolers. 45p for anodised heat sinks. 
MOULDED ELECTRONIC COMPONENTS INT. LTD., 3413 QUARRY HILL ROAD 

TONBRIDGE, KENT. PHONE: 0732365910 

Full Illustrated Catalogue Send 30n For Post & Packing. 

MOULDED ELECTRONIC 
COMPONENTS INT. LTD. 
34d QUARRY HILL ROAD, 
TONS RIDGE 
KENT 
PHONE 0732 365910 

From 
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15 -240 Watts! 
HY5 
Preamplifier 

HY30 
15 Watts 
into 80 

HY50 
25 Watts 
into 8û 

HY I 20 
60 Watts 
into 8o 

HY200 
120 Watts 
into 8û 

HY400 
240 Watts 
into 40 

POWER 
SUPPLIES 

The HY5 is a mono hybrid amplifier ideally stilted for all applications. All common input 
functions (mag Cartridge, tuner, etc) are catered for internally. The desired function is achieved 
either by a multi -way switch or direct connection to the appropriate pins. The Internal volume 
and tone circuits merely require connecting to external potentiometers (not Included). The HY5 
is compatible with all I.L.P. power amplifiers and power supplies. To ease construction and 
mounting a P.C. connector is supplied with each pre -amplifier. 
FEATURES: Complete pre -amplifier in single pack -Multi- function equalization -Low noise 
-Low distortion -High overload -Two simply combined for stereo. 
APPLICATIONS: Hi -Fi- Mixers- Disco -Guitar and Organ -Public address 
SPECIFICATIONS: 
INPUTS. Magnetic Pick -up 3mV; Ceramic Pick -up 30mV; Tuner 100mV; Microphone 10mV; 
Auxiliary 3- 100mV; Input impedance 4-7ká2 at 1kHz. 
OUTPUTS. Tape 10omV; Main output 500mV R.M.S. 
ACTIVE TONE CONTROLS. Treble f 12dB at 10kHz; Bass ± at 100Hz. 
DISTORTION. 0-1% at 1kHz. Signal /Noise Ratio 68dB. 
OVERLOAD. 38d13 on Magnetic Pick -up. SUPPLY VOLTAGE ± 16 -50V. 
Price £5.22 + 65p VAT P &P free. 

The HY30 is an exciting New kit from I.L.P. It features a virtually indestructible I.C. with short 
circuit and thermal protection. The kit consists of I.C., heatslnk, P.C. board. 4 resistors, 6 
capacitors, mounting kit, together with easy to follow construction and operating instructions. 
This amplifier is ideally suited to the beginner in audio who wishes to use the most up -to -date 
technology available. 
FEATURES: Complete Kit -Low Distortion- Short, Open and Thermal Protection -Easy to 
Build. 
APPLICATIONS: Updating audio equipment -Guitar practice amplifier -Test amplifier - 
audio oscillator. 
SPECIFICATIONS: 
OUTPUT POWER 15W R.M.S. into 8(2: DISTORTION 0.1% at 1.5W. 
INPUT SENSITIVITY 500mV. FREQUENCY RESPONSE 18Hz -16kHz -3dB. 
SUPPLY VOLTAGE dr 18V. 
Price £5.22 + 65p VAT P &P free. 
The HY50 leads I.L.P.'s total integration approach to power amplifier design. The amplifier 
features an integral heatsink together with the simplicity of no external components. During the 
past three years the amplifier has been refined to the extent that it must be one of the most 
reliable and robust High Fidelity modules in the World. 
FEATURES: Low Distortion- Integral Heatsink -Only five connections -7 amp output tran- 
sistors-No external components 
APPLICATIONS: Medium Power Hi -Fi systems -Low power disco -Guitar amplifier 
SPECIFICATIONS: INPUT SENSITIVITY 500mV 
OUTPUT POWER 25W RMS Into 80 LOAD IMPEDANCE 4 -1612 DISTORTION 0.04% at 25W 
at 1kHz 
SIGNAL /NOISE RATIO 75dB FREQUENCY RESPONSE 10Hz -45kHz -3dB. 
SUPPLY VOLTAGE ± 25V SIZE 105 50 25mm 
Price £6.82 + 65p VAT P &P free 

The HY120 is the baby of I.L.P.'s new high power range. Designed to meet the most exacting 
requirements Including load line and thermal protection this amplifier sets a new standard In 
modular design. 
FEATURES: Very low distortion -Integral heatslnk -Load line protection -Thermal protec- 
tion -Five connections -No external components 
APPLICATIONS: Hi -Fi -High quality disco -Public address -Monitor amplifier -Guitar and 
organ 
SPECIFICATIONS 
INPUT SENSITIVITY 500mV. 
OUTPUT POWER 60W RMS into 812 LOAD IMPEDANCE 4 -160 DISTORTION 0.04% at 60W 
at 1kHz 
SIGNAL /NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz- 3dB SUPPLY VOLTAGE 
±35V 
SIZE 114 50 85mm 
Price £1584 + £1.27 VAT P &P free. 
The HY200 now improved to give an output of 120 Watts has been designed to stand the most 
rugged conditions such as disco or group while still retaining true Hi -Fl performance. 
FEATURES: Thermal shutdown -Very low distortion -Load line protection- Integral heatsink 
-No external components 
APPLICATIONS: Hi -Fi- Disco -Monitor -Power slave -Industrial -Public Address 
SPECIFICATIONS 
INPUT SENSITIVITY 500mV 
OUTPUT POWER 120W RMS into 80 LOAD IMPEDANCE 4.1612 DISTORTION 0.05% at 100W 
at 1kHz. 
SIGNAL /NOISE RATIO 96dB FREQUENCY RESPONSE 10Hz- 45kHz -3dB SUPPLY VOLTAGE 
±45V 
SIZE 114 50 85mm 
Price £2332 + £1.87 VAT P &P free. 
The HY400 Is I.L.P.'s "Big Daddy" of the range producing 240W into 4121 It has been designed 
for high power disco address applications. If the amplifier is to be used at continuous high 
power levels a cooling fan is recommended. The amplifier includes all the qualities of the rest 
of the family to lead the market as a true high power hi- fidelity power module. 
FEATURES: Thermal shutdown -Very low distortion -Load line protection -No external 
components. 
APPLICATIONS: Public address -Disco -Power slave -Industrial 
SPECIFICATIONS 
OUTPUT POWER 240W RMS Into 40 LOAD IMPEDANCE 4 -1612 DISTORTION 0.1% at 240W 
at 1kHz 
SIGNAL NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz- 45kHz -3dB SUPPLY VOLTAGE 
±45V 
INPUT SENSITIVITY 500mV SIZE 114 100 85mm 
Price £3217 + £2.57 VAT P &P free. 

PSU36 suitable for two HY30's £5.22 plus 65p VAT. P/P free. 
PSU50 suitable for two HY50's £6.82 plus 85p VAT. P/P free. 
PSU70 suitable for two HY120's £1375 plus £110 VAT. P/P free. 
PSU90 suitable for one HY200 £1265 plus £1'01 VAT. P/P free. 
PSU180 £23.10 + £1.85 VAT. 
B1 £0.48 + £0.06 VAT. 

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS 

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

I.L.P. ELECTRONICS LTD., 

CROSSLAND HOUSE, NACKINGTON, 

CANTERBURY, KENT, CT4 7AD. 

Please Supply 
Total Purchase Price 
I Enclose Cheque Postal Orders 0 Money Order [] 
Please debit my Access account Barclaycard account C) 

Account number 
Name and Address 

Signature 
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LYNX ELECTRONICS (LONDON) LTD 
92 Broad Street, Chesham, Bucks. Tel. (02405) 75154 

RETURN 
POST 
SERVICE 
ACCESS & 
BARCLAY. 
CARD 
WELCOME 

THYRISTORS 
PIV IA 3A 3A 4A 6A 8A 10A I6Á 

(TO - (C (TO (TO (TO (TO (TO 
5) (STUD) 106) 220) 220) 220) 220) 220) 

200 0.35 0.50 0.45 0.40 0.5 0.60 0.68 1.14 
400 0 40 0.60 0.50 0.45 0.87 6.88 0.89 1.40 

P.P. LI ÓÓ507 07 EI 60,6T1o8 LI 6Ó9B71Ó9 LÌ.0Ó, BT? ?6 LI.00, 2N3525 E0.50 
P. & P. 30p- Overseas 90p- Matching 20p per pair. 
VAT 8% except * which are 12+ %. Prices correct at 30 September 
1970. 

Price list 20p 
TRIACS-- Plastic TO -220 Package Isolated Tab 

TTL 7400 SERIES 

7400 0.16 
7401 0.16 
7402 0.16 
7403 0.16 
7404 0.18 
7405 0.18 
7408 0.18 

7409 0.18 

7410 0.16 
7412 0.25 
7413 0.40 

7414 0.72 
7417 0.43 
7420 016 
7425 0.30 
7427 0.30 
7430 0.16 
7432 0.28 
7437 0.30 
7441ÁN 0.76 
7442 0.65 
7445 0.90 
7447AN 0.8I 
7448 0.81 
7470 0.32 
7472 0.26 
7473 0.30 
7474 0,32 
7475 0.47 
7476 O.36 
7480 0.55 
7482 0 75 
7486 0.32 
7489 2.60 
7490AN 0.49 

7491ÁN 0.65 
7492 0.57 
7493 0.45 
7494 0.85 
7495 0.67 
7496 0.82 
74100 1.07 

74107 0.35 
74121 0.34 
74122 0.47 
74123 0.65 

74141 0.78 
74145 0 88 
74154 1.30 

0.93 
741655 0.93 
74174 1.40 
74175 0 94 
74180 1.06 
74181 2.70 
74191 133 
74192 I.20 
74(93 1.35 
74194 1.20 
74196 1.64 

LINEAR 
I.Cs 
3Ü1Á O 40 * 

307 0.55* 
380 0.90* 
381 1.60 
3900 0.70* 
709 0.27 

LINEAR I.C.S 
741 0.28 

748 0 35 

NE555 0.45 
NE565 2.00* 
NE566 150* 
NE567 2.00* 
CA3045 0.85* 
CA3046 0.80* 
CÁ3130 0.90 
MC1304P 

1.60* 
MCI307P 

150 
MCI3IOP 

0.95 
MC1351P 

1 

MCI3s2P 20* 
0.75* MC1353P 
0.75 

MC1458P 
O.7T 

Mc1496L 
0.82* 

SÁ5560 2.25 
SAS570 2.25 
TÁÁ300 1.61 
7AA310A 

TAA550 0.45* 
TÁÁ6111312 

1.25* 
TAA86I 0.65 
T8Á530 1 85* 
TBA530Q 

190* 
T8Á560 2.80 
TBA570 0,98 
TCA270SQ 

1.95* 

CLOCK CHIPS 
MM5314 3.25 
MM5316 3.85 
AAY- 5 -1224A 

3.25 
AAY- 5 -4007D 

9.95 

OPTOELEC- 
TRONICS 
DISPLAYS 
Class II 
704 
707 

0.99 
0.99 

727 1.95 
728 1.95 
47 I.80 

750 1.80 

L.E.D. 
2 RED 0 13 2 GREEN 0.20 2 CLEAR 0.10 
TIL209 0.10 

hu 

4A 6.5A 8.5A IO( ISA 
(b) 

0.80 
(b) (a) (b) (a) 1.1 (a) (b) 

600V 77 078 00.80 0.97 01 1 . 1 3 t9 1.70 1.74 
600V 0.96 0.99 1.01 1.10 1.21 1.26 1.42 1.50 2.11 2.17 
N.B. Column (a) without internal trigger; (b) with internal trigger. / 

A CMOS PLASTIC 
! "des 40008E 0.20 

40018E 0.20 
4015BE 0.95 
40168E 054 
40178E 1.00 
40188E 1.10 
40198E 0.50 
40208E 1 12 
40218E 1.03 
4022BE 0.95 
4023BE 0.20 
4024BE 0.86 
40258E 0.20 
4026BE 1.55 

40278E 0.62 
40288E 0.91 
4029BE 1.10 
40308E 0.55 
40418E 0.80 
40428E 0.83 
40438E 1.00 
4044BE 0.94 
40468E 1.32 
4049BE 0.54 
40508E 0.54 
40698E 030 
40708E 0SO 

I.C. SOCKETS 
8 PIN 0.13 
14 PIN 0 14 
16 PIN 0.15 
24 PIN 0.45 
40 PIN 0 80 

40028E 0.20 
40068E 0.05 MEMORIES 40078E 0.20 

2102A -6 3 60 40088E 0.93 
2112A -4 4'75 40098E 0.52 
6508 7.95 4010BE 0.52 
2102 2.50 401IBE 0.20 
2107 10.00 4012BE 0.20 
2112 4.50 4013BE 0.50 

2513 8.50 
40148E 1.00 Z80 

PROGRAMMING MANUAL 
ONLY £3'50 Post free 

REGULATORS NASCOM I 

723 0.45 
Microcomputer for the Hobbyist 

7805 I.50 HARDWARE FEATURES: 
7812 1.50 * Supplied in kit form for self -assembly. 

.50 * Full documentation supplied. 
78 
7818 15 1 

1.50 * Includes printed circuit board. 
LM309K 0.95 * Full keyboard included. 
LM340-5 1.35 * Interfaces to keyboard, cassette recorder & T.V. 
LM340.12 1.35 2K x 8 Ram. 
LM340.15 1.35 * I K x 8 Eprom monitor program. 
LM340.18 I.35 * Powerful Z80 CPU. 

* 16 line 48 display interface 

SPECIAL OFFER SECTION 
NPN TO -3 POWER TRANSIS- 
TORS, Fully tested but unmarked. 
Similar eo 2N3055 except BVCEO 

50. HFE (gain) 20 1 at 3A. 
VCE SAT < 3V at 3A. 5 cs LI; P 
25 pcs L4; 50 pcs E7.50; 100 pcs £ 13, 
TO-18 NPN TRANSISTORS. Med- 
sum voltage high gain. Similar to 
BCIö7 / 8 9- unmarked. 25 pc 
£1.20; 100 pcs £3.50. 
TO.3 HARDWARE. Mica, washers, 
solder tag, nuts, bolts, 50 sets El. 
RECTIFIERS. DO-4 PACKAGE. 
IOA 50V 45p; IOA 100V 50 1öÁ p' 200V 60p; 10A 400V Cap. de or 
specify Polarity, Stud Cathode or 
Stud Anode. Ideal for power 
supplies, inverters etc, pP 

x character to standard, 

SUPER SAVERS unmodified 
n a expansion to 2K x 8 Eprom. SG309K 0.95 a On board expansion facility for additional 16 lines I /O. MC1310P O 95 : Total expansion to 64K X 8 memory. TIL209 0.10 * Total expansion to 256 Input ports and 256 output ports. 2 Clear ledO. IO 

MM5314 3.25 SOFTWARE FEATURES 
MM5316 3.85 * IK x 8'Nasbug' program in Eprom. 
FCS8000 * Provides 8 basic operator commands including single step. 
3# Digit Dspl * Expandable software system 

2 95 P 
ystem via additional user programs 

in Ram or Eprom. 
FC58024 Cost íI97 °50 (Ex. VAT). 
4 Digit Dspl 

3.50 Phone or write for details, 

600+ Top quality Transi 
tors, I.C's, Resistors, Capacitors, Plugs/ 

Sockets, Veroboard /ceases, Indicators, Knobs, 
Switches, Wire and Books at prices you can afford. 

741 
ONLY 

30p 

555 
ONLY 

50P 

TIL209 
ONLY 

All prices include VAT. P &P FREE over £2. 

Name 

Address 

Get en ACC up cour slecue! 
ACE MAILTRDNIX LTD 

Dept iVi Taatal Street 

Wakefieb,WYorkshire WF15J11 

HAVE YOU DONE IT LATELY! 

Fit a 

new tape head 
and transform the 

performance of 
your tape 
recorder 

11f1d1!11®1.1a1'M 

QUALITY 
REEL TO REEL 

CASSETTE TAPE HEADS 

Please enclose 

Full Catalogue 25p 20p P &P with order 

B24 -RP stereo cassette glass /ferrite record /playback £9.84 
812 -01 mono cass. playbk. £1.60 B24 -Q1 stereo casa. playbk. £2.80 

A28 -05 stereo Btk cartridge £1.80 E12 -09 stereo /mono cass. erase £1.80 

5/7 Church St, Crewkerne, Som. Tel. (0460) 74321 

For Semi -Conductors 
including 

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

ELECTRO1rLtlE 
TO MAKE THE BEST OF 

640 

For passive components 

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

R.M. Cores 

Ring Cores, etc. 

ELECTRO ALUE 
THE PROJECTS YOU BUILD 

The Open Door to Quality 
It's the Electrovalue Catalogue No. 8 (4th edition 
black and white cover) with completely up -dated 
prices. 144 pages, well illustrated. 40p post free with 
40p voucher usable on orders for L5 or more. Send 
for yours now and order in confidence. 

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

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

Egham, Surrey TW20 OHS. 
Phone: Egham 3603. Telex: 264475. 

North -680 Burnage Lane, Burnage, Manchester. 
Phone: (061)432 5945. 

Practical Wireless, January 1978 

www.americanradiohistory.com

www.americanradiohistory.com


SAXON ENTERTAINMENTS LTD 
SYSTEM 7000 -GUARANTEED MODULES 

FOR ALL DISCO /PA APPLICATIONS 
POWER AMPLIFIER MODULES 30-240 WATTS 

Fully tested & guaranteed. 
Full RMS Sine Wave output. 
Distortion typically 0.2% 
10 Transistors, 4 Diodes. 
Response 30HZ- 30KHZ. 
Fully short & open circuit proof. 
Sensitivity suits most mixers. 
Built- insurge suppression & compensation. 
Twin D.C. &output fuses. 
Top -grade components throughout. 

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

SA308 
30W rms/ 
8 ohms 
£9.95 

SA604 
60W rms/ 
4 ohms 
£725 

SA608 
60W rms/ 
8 ohms 
£74.25 

SA1204 
120W rms/ 
8 ohms 
£1495 

SA1208 
120W rms/ 
8 ohms 
£2100 

SA2404 
240W rms/ 
4 ohms 
£2950 

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

PM301 PM601/4 
For 1/2 For 1/2 
SA308 SA604 
£1090 £13.50 

PM6o1 /8 
For 1/2 
SA608 
£13.50 

PM1201/4 
For 1 

SA1204 
£1350 

PM1201/8 
Fort 
SA1203 
£13.50 

PM1202/4 
For 2 
SA1204 
£2250 

PM1202/8I PM2404/1 
For 2 For 
SA1208 SA2404 
£22.50 £22.50 

SYSTEM 7000 COMPLETE DISCO MIXERS (With Autofade) 
Mono or Stereo 

Ready to plug in & use 
Automatic Mic override 
Two tone panel 
Twin deck & mic & tape inputs 
Left /Right deck fader 

The choice of the professional D.J. 20Mz -20kHz Noise -77 dB 

Controls: Mic volume, Bass, Treble, A /Fade Depth, Tape, L/Deck, R /Deck volumes, Bass, 
Treble, Master, Headphone volume, Selector & On /Off. 

Mono 18v £39.50 Mains £45.75 Stereo 18v £57.50 Mains £63.75 

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

Specification as for complete mixer All Potentiometers supplied & fitted 
Low cost do it yourself with step by step easy to follow instructions. 

Mono £22.50 Stereo £3350 Panel £3.95 Supply unit £9.50 

000 

SYSTEM 7000 LIGHTING CONTROL UNIT MK II (Four channel) 
Has your light unit 

4,000 W handling Integral dimmers 
Sequence facility Automatic audio level 
Smart 2 tone panel OURS HASI 
Advanced IC circuitry 
Top grade components 

All your needs in 
one superbly designed unit 

IN MODULAR FORM -THE QUADRAFECT 
As with the mixers the Mk II L.C. unit may be 
purchased in module form with all controls, requiring only a panel, 
case & knobs etc. There are 13 simple connections 

1 -240w Audio 8A RCA triacs 05 -20Hz Sequence Fully suppressed 

ONLY 

£44.50 
£22.50 

(Panel £2.95) 

CUSTOM MIXER MODULES (Complete or in printed circuit form only) 

Make your own mixer, mono or stereo, up to 2 channels, with full monitoring facilities. and 
provision for echosend /return etc. 

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

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

Mono input £8.95 Mono mixing stage £8.95 
Stereo input £12.50 Stereo mixing stage £1250 

0.5W headphone 
circuit 

Full range bass/ 
treble controls 

Noise -80dB 

PRINTED CIRCUIT MODULES 
faei 
With 

a & 
controls 

Mono Input £5.95 Mono mixing stage £5.95 
Stereo Input £9.50 Stereo mixing stage £9.50 

Power supply for up to 20 channels- PPM18- £8.50. 

sockets, 

SYSTEM 7000 SOUND -LITE (3- CHANNEL) 
IN COMPLETE OR MODULAR FORM 
(Modular form illustrated) 
1 Complete unit similar to Mk II unit above 

Long established & proven design 
3 Channels -100W per channel 
RCA 8A Triacs- IndivIdual channel fuses 
1 -240 W Input- master audio level plus Bass /Middle /Treble 

COMPLETE UNIT -Fully 
cased with rear terminations -just 
plug In & go! 

£26.75 

MODULAR FORM Facia & knobs etc. 
Needs only 11 simple connections 

£19.75 (Panel £295) 

Practical Wireless, January 1978 

COMPLETE DISCO SYSTEMS FROM ONLY £16.05 
WITH TWO YEAR GUARANTEE -LOW INTEREST CREDIT DEPOSIT 

CENTAUR 100W STEREO 
with TWIN LOUDSPEAKERS, SOUND to LIGHT SEQUENCER PLUS DISPLAY. 
£225 + £10 carr. (Dep. £28.80,12 months at £21 38 or 24 months at £12.01) 

SUPER CENTAUR 200 W STEREO 
As above but with 200 WATTS OUTPUT & larger TWIN CABINETS. 
£275 + £10 carr. (Deposit £3280,12 months at £29.39 or24 months at £15.21) 

GXL CENTAUR 200W STEREO 
As the SUPER CENTAUR but with extra large twin 200 WATT CABINETS, DECK LIGHTS, 
DECK STARTS &SUPERIOR DECKS. 
£349 + £10 carr. (Deposit £42.72, 12 months at £36.58 or 24 months at £20.54). 

Cue Light + 
Head Phone. 
monitoring 
Min & Tape 
Inputs 
Croustade & 
Override 
Logic Circuitry 
Lightshow 
Complete and 
ready to use 
Extremely 
Rugged 
construction 
Twin BSR 
Decks 

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

Ali Equipment 
subject to a Two 
Year Guarantee. 

Deliveries in the 
UK by our own 
vans. 

50W MINI DISCO £13950+ £5 carr. (Dep. £1606,12 months at £1330 or24 months at £7.46) 
100W MINI DISCO £15950 + £5 carr. (Dep. £265, 12 months at £14.73 or 24 months at 
£827) 
Two extremely compact mono systems complete with loudspeakers and leads. 

TWIN BSR DECKS HEADPHONE MONITORING MIC INPUT 
100W PACKAGE P.A. £145 + £7.50 carr. with twin loudspeakers and PIEZO HORNS 
Dep. £1970,12 months at £1370 or 24 months at £7.73. 

SEND YOUR SPECIAL REQUIREMENTS FOR A CUSTOM DISCO QUOTATION 

SYSTEM 7000 
MINOTAUR 100 -All Purpose Wide Range Amplifier 

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

£49.50 

II 100W rms A 1dB 
II Standard 8 ohm output 

Twin mixed Inputs accept 
a wide range of signals 
30HZ -30KHZ A 2dB 
23dB bass /treble 

Vynide covered case 
Fully short proof 
Superb value for money 

A four 
Input, high 

power amplifier 
which will deliver up 

to 150 watts output. An 
absolute must where multiple 

mixing & power are required 
Four Individually mixed Inputs 

Wide range bass /treble + master 

SAXON 150 HEAVY DUTY AMPLIFIER £59-00 

STROBES & PROJECTORS (We stock the full Pluto 
range) Send for details 
SUPERSTROBE £22.50 

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

PRO- STROBE £37.50 
6 -8 Joules 
External trigger 
Long Life tube timer 
circuit 

150 WATT LIQUID 
WHEEL 
PROJECTOR 

Accepts all accessories 
C/w with wheel & motor 
plate 
Sturdy steel construction 

Remarkable value- 
Sold elsewhere at 
£39-50 Our price 
is only: £37.50 

ACCESSORIES Condenser mics ECM77 600 ohm £100 
ECM 81 Dual Impedance £14-85. Crown headphones £50 
Heavy duty boomstand £14.50 

All prices subject to VAT @ 8% except SA303 /PM301, mics. & headphones (12 %) 
Add 50p post & packing on all orders except where already shown. 
Ordering: By Telephone -Access, Barclaycard or COD Ring (01) 684 6385/0098 

By post -Send cheque or crossed P.O's or 60p for COD 
or send in your Access /Barclaycard NUMBER ONLY 

327 -333 Whitehorse Road, Croydon, Surrey CRO 2HS 
24 House Ansafone service (01) 634 6385 

PIEZO HORNS!! UP TO 150 WATTS HANDLING. 
NO X -OVER REQUIRED £7.50 ea. 

Exporters to 17 countries- enquiries welcomed 
Ring Sue Abegg on (01) 684 6385 for U.K. trade enquiries 
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CHINAGLIA DINO - ELECTRICAL AND ELECTRONIC TEST 
EQUIPMENT MANUFACTURERS 

PRESENT THE 

DOLOMITI 
20kO /V a.c. and d.c. 

A NEW HIGH SENSI- 
TIVITY MULTIMETER 
WITH ALL THE FEA- 
TURES YOU WILL 
EVER NEED 
Accuracy: D.C. ranges, ± 2.0 %, A.C. ß ß ranges ± 2.5 %. 

39 ranges: d.c. V, 0.150mV, 500mV, 1.5V, 5V, 15V 50V, 150V 500V, 1.5kV; d.c.1, 
0.50 MA, 5001íA, 5mA, 50mA, 05A, 5A; a.c.V, 5V, 15V, 50V, 150V, 
500V,1 .5kV; a.c.l, 5mA, 50mA, 0.5A, SA; dB -10 to í651n 8 ranges; 
Cl 0.0 5k0, 5kß, 50kß, 500kß, 5Mß, 50Mß ; pF 50kpF, 500k9F. 

Automatic overload protection and high current range fusing. 
Scale mirror and fine pointer for accuracy of reading. Single knob main range 
switching and all panel controls. C.E.I. Class 1 movement with sprung Jewel 
bearings. Extended 92mm scale length for extra clarity. Compact ABS case 125 
x 131 x 37mm. Weight 750g with batteries. Supplied complete with carrying 

case, fused leads, handbook and full 12 -month guarantee. Optional 30kV d.c. 
Probe available. 

Meter £45.90 incl. VAT (£1 P. & P.) 
30kV Probe £ £1285 incl. VAT 
For details of this and the many other exciting instruments In the Chinaglia range, 
Including multi- meters, component measuring, automotive and electronic 
instruments please write or telephone. 

19 MULBERRY WALK. LONDON SW3 6DZ TEL: 01-352 1897 

FANE NEW "POP" RANGE SPEAKERS 
2" TOP' 40 45w ÉI4 95 
2" `POP' 50H 50w £16.99 
2" `POP' 75 75w £22.95 
5 " 'POP' 65 70w £25.95 
5" `POP' 80 80w £29.95 
8 " 'POP' 100 1OOw £49.95 
8" `POP' ISO 150w £55 00 

SPECIALIST RANGE Rec. Price 
Each designed to produce the *12" DISCO/80 80w Fitted large 128.95 
individual sound requirement *12" DISCO/10O 100w TCorreer 130.95 
for its purpose. *. Robust *12" GUITAR /80L 80w For Leed 126.95 

Prs rec for 
r 127 95 Linen Cone surround. 

12" PA 80 8Ow Duel Cone, Fer 126.95 Extra strong six strut steel * general purpose P.A. 
chassis with plunged win- 15" BASS /85 85w For 

uitar 
Bass 13995 

down on 15" models. 15" BASS /100 100w 
G 

142.00 
HIGH FREQUENCY J104 Range: HORNS 2KHz -15KHz 

Power: 
HPX 

S0watt 
with IR 
70 watt with 
HP 
Imp: 8 m s 
SizeXIR approx 
10 "x3# "x7}" 

920/2 
Range: 1 K1.-18KHz Power: 
100w with HPXI. Imp: 8 ohms 

Size approx Rec. £59.95 14" x 9" x 15" Price 

HIGH POWER "CROSS- OVERS" 
HPX IR (3.5KHz) £3'25 HPX2R (5KHz) 
Impedance or total impedance of Bass 
Drivers not to exceed 80. Otherwise 

£I I.7c use series Horns or attenuation pro - 
Rec Price vided with HPX IR and HPX2R. 

FANE SPEAKERS- SUPPLIED TO MOST LEADING U.K. 
MANUFACTURERS OF GROUP & DISCO EQUIPMENT 
2 years guarantee on speakers & Horns Rec. Prices INCLUDE VAT. 
Distributors (Wholesale & Retail) Rec. prices shown correct at 30/10/77 
LINEAR PRODUCTS LTD, ELECTRON WORKS, ARMLEY, LEEDS 

Manufacturers & Export enquiries to:- 
FANE ACOUSTICS LTD, 286 BRADFORD ROAD, BATLEY, YORKS 

2.5 KHz -15K Hz 
Power: 50w with 

HPX2R 
30w with HPXI R 

Imp: 8 ohms £7.95 Size approx 
3.r x 3 }" x 3" 

173 Range: 
2.5kHz -20kHz 
Power: 50w 
with HPX 1R 
Imp: B ohms 
Size approx: 
7 }" x 3" x 6 }" 

PI1/995 

You can work wonders with your free time. 
There's immense satisfaction in making 

your own equipment. And you'll get excellent 
results with Heathkit. 

Every kit is absolutely complete down to 
the last nut and bolt. The quality is the best. 
And each kit has an easy to follow instruction 
manual that explains exactly what to do at 
each step. 

So you enjoy assembling your kit and you 
finish with first -class equipment every time. 

That's why Heathkit are so successful. 
And that's why the range is the biggest in the 
world. 

It's all in the new edition of the free Heathkit 
catalogue. Everything from the simplest to the 
most sophisticated. Alarms, digital clocks, 
testers, transceivers and lots more ... even the 
tools are there! 

See for yourself. Send the coupon now. 

NEW CATALOGUE 
NEW TEST INSTRUMENTS 
NEW DIGITAL BATHROOM SCALES 
NEW AMATEUR RADIO EQUIPMENT 
NEW AUDIO SYSTEMS AND MANY OTHER NEW ITEMS 
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The new Heathkit catalogue.Out now FRE-EÌ 
To: Heath (Gloucester) Ltd.,Dept. PWI-8, Gloucester, 
GL2 6EE. Please send me my Heathkit catalogue. 
I enclose an Hp stamp for postage. HEATH 

Name 
Address 

I Postcode 

Showrooms at 233 Tottenham Court Road, London (Phone 01 -636 7349) 
and Bristol Road, Gloucester (Phone Gloucester 29451). 
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Stirling Sound 
Britain's most go -ahead module manufacturers 
CHOOSE THE ITEMS YOU WANT AND BUY THEM THE STIRLING SOUND 
BARGAIN WAY whether for a new system, to up -grade what you use now, to build 

a disco or P.A. outfit, perhaps even a domestic intercom or any other device where an 

amplifier could be used. Whatever it be, there's a Stirling Sound power amp for it up 

to 100 watts R.M.S. together with stereo tone control /pre -amps if required. Build 
with Stirling Sound now! See what you save and hear how good it sounds! 

MADE IN OUR OWN 
ESSEX FACTORY AND 
SOLD DIRECT TO THE 
USER 

SATISFACTION 
GUARANTEED 

UNIT ONE 
Combined stereo pre -amp and active 
tone control unit. Input sensitivity 
50mV for 200mV out. 10 -16V opera- 
tion. Bass _ 15dB at 30Hz; Treble 
±15dB at 10KHz; Balance control; 
Volume control. For ceramic p.U., 
radio or tape inputs. WITH FREE 
CONTROL PANEL FASCIA. 

UNIT TWO 
With control facilities similar to UNIT 
ONE but for magnetic cartridge input. 
Input sensitivity -5mV for 200mV out 
(can be varied) WITH FREE CON- 
TROL PANEL FASCIA 
CONTROL PANEL FASCIA FOR 
UNITS ONE OR TWO 

SS.I00 
Basic active stereo tone control module to 
provide ±15db on bass at 30Hz and on£3.00 
treble at 10KHz. 

SS.IOI 
Stereo pre -amp suitable for ceramics, 75 tape,t2 
radio, etc. LL // J 

SS.102 
Stereo pre -amp for mag, pick -ups 
WHEN ORDERING 
ALL PRICES QUOTED INCLUDE V.A.T. AND GOODS 
ARE SENT POST FREE IN U.K. Owing to time between 
sending our ad. to this journal and the time it appears, 
prices may be subject to alteration without notice. 
E. &O.E. 
Pay by Access or Barclaycard- Simply let us have your No. 

Dept PW178 

£9.00 

£I243 
0.50p 

£4.45 

Stirling Sound 
37 VANGUARD WAY, SHOEBURYNESS, 
ESSEX Telephone (03708) 5543 

Shop -220 -224 West Road, Westcliff -on -Sea, 
Essex SO 9DF Phone Southend (0702) 351048 
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SS-1100 
ALL GOODS SENT V.A.T. PAID 
AND POST FREE IN U.K. 

AMPLIFIERS 3 to 100 WATTS R.M.S. 
Ready assembled on P.C.Bs., tested and 
guaranteed. Easy to connect. With instruc- 
tions. Output ratings ±1dB. 
SS.103 Typically 3 watts R.M.S. using 
14V /4S2 I.C. amp. Input 100mV £2-85 
SS.103 -3 Stereo version of above, 2 LC.s 

£5.00 
55.105 5 watts R.M.S. into 351 using 13.5V. 
Sensitivity- 30mV.THD -0 3% 3g" x 2" x 1" 

£3.95 
SS.110 10 watts R.M.S. into 412 using 24V. 

Sensitivity -60mV. THD -0'3% 3 }" x 2" x 1" 
£4.65 

SS.12020 watts R.M.S. into 412 using 34V. 

Sensitivity -80mV. THD -0 3% 3 -" x 2" x 
1" £5.15 
SS.125 25 watts R.M.S. into 851, using 50V. 

Sensitivity- 140mV. Distortion -Less than 
0.05% into 80 S/N better than 70dB. £7.25 
SS.140 40 watts R.M.S. into 4S2. using 45V. 

Sensitivity- 300mV. Distortion typically 
0.1%. 5" x 3f" x 1f ". £6.50 
SS.160 64 watts R.M.S. into 4S1, using 50V. 
Sensitivity- 350mV. Distortion typically 
0.1%. 5" x 3}" x 1}" £8.50 
SS.1100 100 watts R.M.S. into 412, using 
70V /2A. Input sensitivity- 500mV. Distor- 
tion at half -power, typically 0.1 %. 5" x 3f" 
X 1f ". £1050 

.HS.160 Multi- finned heatsink for SS.140 or 
SS.160. £0.75p 
HS.1100 Ditto for SS.1100' £1.50 

INFO. SHEETS -the new way to build a useful Stirling S 
planned and the first batch tell you about the modu 
12;p for your free copies. 

POWER .UNITS 

Every unit is tested under working conditions 
before despatch, and guaranteed. All units 
except SS.312 include a stabilised low voltage 
take off point (13 -15V) for pre -amp, tone 
control units etc. Outputs quoted are minimal 
unloaded ratings. 

SS.312 12V/1A £6 60 

SS.318 18V/1A £6 95 

SS.324 24V/1A £7 65 

SS.334 34V/2A £8 75 

SS.345 45V/2A £1075 

SS.350 50V/2A £11 75 

SS.360 60V!2A £12.75 

SS.370 70V/2A £14.75 

SS.310/50 Stabilised power supply; variable 
in output from 10V to 50V /2A and short - 

circuit protected £17.75 

SS.300 Power stabilising unit variable from 

10 to 50V /8A max. for adding to existing un- 

stabilised supply units. £550 

ound Catalogue. About 15 (A4 size) are at present being 
les you see here. Send LARGE S.A.E. stamped for 

To STIRLING SOUND 

Please supply 

for which I enclose £ 

NAME 1 

ADDRESS i 

1 

PW178 i 

My Access / Barclaycard No. is 
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TTLs by 
7400 14p 
7401 14p 
7402 7ßp 
7403 161) 
7404 24p 
7405 25p 
7406 40p 
7407 40p 
7408 22p 
7409 22p 
7410 18p 
7411 26p 
7412 25p 
7413 40p 
7414 85p 
7416 40p 
7417 401) 
7420 18p 
7421 43p 
7422 289 
7423 36p 
7425 33p 
7426 43p 
7427 40p 
7428 40p 
7430 18p 
7432 37p 
7433 43p 
7437 37p 
7438 37p 
7440 189 
7441 SSp 
7442 75p 
7443 120p 
7444 120p 
7440 108p 
7447 175p 
7447 751) 
7448 35p 
7450 18p 
7451 78p 
7453 18P 
7454 18p 
7460 18p 
7470 38p 
7472 32p 
7473 36P 
7474 37p 
7475 431) 
7476 37p 
7480 54p 
7481 108p 
7482 90p 
7483 99p 
7484 108p 
7485 120p 
7485 36p 
7489 340p 
7490 30p 
7491 901) 

7492 58p 
7493 36p 
7494 90p 
7495 75p 
7496 90p 

TEXAS 
7497 290p 
74100 140R 
74104 751) 
74105 75p 
74107 36p 
74109 60p 
74111 75p 
74111 75p 
74116 160p 
74118 1601) 
74119 225p 
74120 130p 
74121 32p 
74122 52p 
74123 75p 
74125 70p 
74126 65p 
74128 82p 
74132 lip 
74136 81p 
74141 85p 
74142 300p 
74145 95p 
74147 2051) 
74148 160p 
74150 130p 
74151 81p 
74153 81p 
74154 160p 
74155 9713 

74156 97p 
74157 97p 
74159 250p 
74160 1001) 
74161 140p 
74162 1005 
74163 120p 
74164 120p 
74185 150p 
74167 120p 
74167 3201) 
74170 DAP 
74172 7501) 
74173 1908 
74174 120p 
74175 97p 
74176 1301) 
74177 120p 
74180 1209 
74181 324p 
74182 150p 
74184 250p 
74185 190p 
74186 990p 
74190 120p 
74191 120p 
74192 100p 
74193 100p 
74194 110P 
74195 1101) 

74196 100p 
74197 1301) 
74198 250p 
74199 250p 
74221 175p 

74L's 
74LS00 30o 
74L$02 30p 
74L$04 30p 
74LSO8 30p 
74LS10 32p 
74LS13 55p 
74LS20 32p 
74LS22 45p 
74LS27 45p 
7í1S30 30p 
74LS47 15014 
74LS55 45P 
74LS73 60p 
74LS74 6013 

741.375 75p 
74LS83 120p 
74LS85 144p 
74LS86 651) 
74LS90 11O1) 

74LS93 801) 
74LS107 55p 
74LS112 120p 
74LS123 110P 
741S138 140p 
74LS139 150p 
74LS151 1/0P 
74LS153 200p 
7415157 130P 
74LS158 150P 
74L5160 180P 
74LS161 180P 
74LS162 180P 
74LS163 1601) 
741S764 1201) 
74LS165 225P 
74LS173 230P 
74LS174 160p 
741S175 160P 
74LS181 375p 
74LS190 200p 
7í1S191 200p 

74C 
74C00 251) 
74CO2 25p 
74C04 27p 
74008 27p 
74C10 27p 
74C14 90P 
74C42 110p 
74048 230p 
74C73 75p 
74C74 70p 
74C85 200P 
74C86 65p 
74090 90P 
74C93 90P 
74C107 1251) 
740157 250p 
74C157 250p 
74C160 155p 
740167 555p 
74C162 1551) 
74C163 15Sp 
74C164 540p 

CMOS 
4000 20p 
4001 21p 
4006 95p 
4007 20p 
4008 ]SOP 
4009 SOP 
4010 20p. 
4011 26p 
4012 551) 
4013 55p 
4014 115p 
4015 90p 
4016 551p 

4017 100p 
4018 1109 
4019 52p 
4020 130p 
4021 115p 
4022 100p 
4023 22p 
4024 Sop 
4025 22p 
4026 170p 

4027 651) 
4028 98p 
4029 120p 
4030 55p 
4033 2501) 
4034 240p 
4035 130p 
4040 120P 
4042 90P 
4043 100p 
4044 1005 
4046 1405 
4047 100P 
4050 $5p 
4050 571) 
4051 1143 
4054 1405 
4055 1405 
4056 1353 
4060 1305 
4066 651) 
4067 425p 
4068 24p 
4069 27p 
4070 651) 
4071 271) 

4072 27p 
4073 30p 
4076 170P 
4081 217 
4082 245 
4093 94p 
4098 120P 
14502 OOP 
14503 90p 
14507 001) 
14508 300P 
14510 1301) 
14511 160p 
14516 1205 
14515 1600 
14528 130p 

OP. AMPS. 
CA3130 10í43 

CÁ316Ó 72Óp 
LM301A 40p 
LM318N 675p 
1M32í14 1301) 
LM348N 140P 
MC1458P 75p 

NE531V 140p 
709 40p 
7,3 S50p 
747 259 
747 750 
748 40p 
776 2161) 
3900 70p 

MEMORY I.Cs 
1702A EPROM 850p 

RAM 
2107 

2 
RAM 864p 

2112 -2 RAM 470p 
8080A C.P.U. £10 
AVE -1013 UART 600p 
R03 -2513 ROM 65e1) 

1 MPSA56 40p 
MPSUO5 72p 

MPSU55 90p 
MPSU56 98p 
0C28 90p 
0C35 /6 90p 
0071 32p 
R20088 225p 
R2010B 225p 
TIP29A SOp 
TIP29C 62p 
TIP30A 60p 
TIP30C 72p 
111431A Sep 
TIP31 C 680 
TIP32A 63p 
TIP32C 85p 
TIP33A 97p 

I TIP33C 120p 
TIP34A 1240 
TIP34C 160p 
TIP35A 243p 
TIP35C 200p 
TIP36A 297p 
TIP36C 360p 
11041A 70p 

1 715410 84p 
1 TIP42A 761) 

TIP42C 96p 
1 TIP2955 76p 

TIP3055 60p 
T1S43 40p 
214696'7 251) 

2N698 43p 
2N706/8 221) 
2N918 43p 
2N030 19 
2141131/2 ,,11 

2N1304/5 75p 
2N1306/7 lop 
2141613 221) 
2141711 22p 

2N20/02 60p 
2N2102 1201) 

8A 2N2219 
2N2222 22 

25P 
1) 

2N2369 15P 
2142484 32p 

( 2N2646 52p 
2N2904/A 22p 

1 

2N2905/A 22p 
2N2906/A 22p 

VAT INCLUSIVE 

T E C H 
Road, 

2N2907/A 
2N2926RB 

2N3053 
2N3054 
2N3055 
2N3442 151p 
2N3643 
2N3644 
2N3702/3 
2N270í15 
2N370617 
2N370ß/9 
2N3773 320p 
2N3819 
2N382C - 

2N3823 
2N3806 
2N360314 
2N3905/6 
2N4058 
2N4060 
2N412314 
2N4125(6 

2N4401/3 
2N4427 
2144871 
2N5179 
2N5245 
2N5296 
2N5401 
2N5457/8 
2N5459 
2N5460 

2N6107 

2Ñ62í7 2001) 
2N6254 140p 
2N6292 
3N128 
3N140 
3N141 
3N7ß7 2005 
60360 
40361/2 
40409/10 
40411 
404 
40595 
40635 
40636 
40673 
40841 
40872 
40872 

PRICES. 

N 0 
London NW9 

25p 
9p 

22p 
65p 
65p 

54p 
54p 
14p 
14p 
14p 
14p 

27p 
500 
760 
97p 
ZZp 
225 
191) 
19p 
221) 
22p 
34p 
97p 
.609 
75p 
40p 
58p 
62p 
40p 
40P 
651) 

70p 

701) 
851) 
97p 
901) 

43p 
43p 
75p 

325p 
25p 
971) 
60p 

140p 
58p 
85P 
85p 
90p 

Add 

M A 

DIODES 
8Y127 121) 

OA81 15p 
0A85 15p 
0A90 9p 
0A91 9p 
0A95 9p 
0A200 9p 

0A202 10P 
N914 4P 

N4001/2 6P 
N4003/4 7P 
N4005/7 80/ 
N4148 41) 
N5401 /3 15p 
NS641)4/7 20p 

LOW PROFILE DIL 
SOCKETS BY TEXAS 
8 Pin 12P 1 22 pin 36p 
14 pin 13p 24 pin 40p 
16 pin 14p 28 pin 48p. 
18 pin 30p' 40 pin 60p 

LINEARI.C.s 
AY -1 -0212 650p 
AY -1 -1313 775p 
AY- 1_5050 250p 
AY- 3-8500 775p 
AY- 5-1315 750p 
AY- 5 -1317A 

650p 
CA3028A 112p 
CA3046 85p 
CA3048 250P 
CA3053 75p 
CA3065 200p 
CA3080E 97p 
0A30890 250p 
CA3090AQ 425p 
ICL8038CC 400p 
LM339N 175p 
LM377N 200p 
LM380N 112p 
LM381N 1900 
LM389N 180p 
LM3911N 1201) 
M252AA 850p 

MC13510P 1101) P 
MC1495L 

490p 
MC3340P 180p 
MC3360P 1601) 
MC3401 60p 
NE540L 225p 

NE543K 225p 
NE555 36p 
NE556 97p 
NE56113 450p 
1405628 450p 
NE565 140p 
NE566 200p 
NE567 180p 
RC4151N 432p 
S53402N 275p 
SN72710N 54p 
SN76003N 275p 
SN26008 2-80p 

$147607314 775p 
SN76013ND 160p 
5N76018 280p 
SN76023N 175p 
SN76023ND 160p 
SP8515 710p 
TCA940 200p 
TAA661A 150p 
TBA720 97p 
TBA6416 300p 

76Aß00 1 1) 

TBA820 125p 
TAA621A 310p 
TDA2020 3ß0p 
ZN414 140p 
ZN425E 420p 

BRIDGE RECTIFIERS 
IA 50V 25p 
lA 100V 27p 
lA 400V 31p 
2A 50V 40p 
2A 100V 45p 
3A 200V 70p 
3A 600V 80p 
4A 500V SOP 

4A 400V 96p 
6A 50V 96p 
6A 100V 1081) 
6A400V 120p 
10A 400V 270p 
25A 400V 432p 
VM18 
IA700V 48P 

TRANSISTORS 
AC125/6 20p ' 

AC127/8 ZOp 
AC176 20p 
AC187 /8 20P 
AD149 69P 
AD161 45p 
A0162 48p 
AF114j5 22p 
AF716 /7 221) 
AF127 40p 
AF139 40p 
AF239 48p 
BC107 /B 10p 
BC108)B 10p 
13C109 100 
BC109C 11p 
BC147 9p 

50148 171) 

BC169C 13p 
BC172 lip 
BC177 201) 
BC178 lip 
50170 20p 
BC182/3 12p 
BC184 14p 
BC787 321) 
5C212 14p 
80213 12p 
BC214 lip 
8C461 40p 
BC478 320p 

BCY70 20P 
BCY71 UP 
BD124 140p 
60131/2 65p 
B0135/6 54p 
BD139 561) 
50140 60P 
gpY56 2255 
8F115 Up 
8E167 251) 
BF170 251) 
BF173 275 
BF178 30p 
13F179 35p 
BF180/1 35p 
6F184/5 24p 

BF194 13p 
BF195 11p 
BF196 17p 
13F197 19p 
BF200 40p 
BF244B 34p 
BF256B Bop 
BF257 34p 
BF258 39p 
BF259 48p 
BF337 320 
BFR39 34p 
BFR40/1 34p 
BFR79 34P 
BFR80 /1 340 
BFR88 37o 
BFW70 ß0p 

BFX30 3{1) 

85X84/5 30P VW/7 
22p 

BFYSi 221) 
BFY52 22P 
BFY90 90p 
BRY39 481) 

BSX19 /20. 201) 
MJE340 701) 
MJ481 175p 
MJ491 2161) 
MJ2501 250p 
MJ2955 1301) 
MJE2955 1301) 
MJ3001 250P 
MJE3055 99p 
MPF102/3 45P 
MPF104,5 40p. 
MPSA06 37p 
MPSA12 62p 

MAIL 
ORDER 
ONLY 

54 Sandhurst 

TRIACS Plastic 
3A 400V 850 
6A 400V 407p 
6A 500V 1201) 

10A400V1400 
10A 500V 1601) 

15A 400V 200p 
15A500V225p 
40430 TOSS 

130p 
40669 T0220 

1305 

SCR- THYRISTORS 
BT700 Stud 150p 
C106D Plastic 70p 
MCR101 7092 301) 
2N4444 Plastic 2005 
2N506012 7092 405 
2N5064 T092 45p 

OPTO- ELECTRONICS 
OCP 71 1301) 
ORP 12 751)1,2145777 
ORP 60 901) 

LEDs 
711209 Red 14p 
711211 Green 

36p 
T1L32 81p 

DISPLAYS 
200p LAYS 

FND500 /507 
130p 

DL704 160p 
DL707R /G 

160p 
DL747R16 

2505 

251) PAP-no 

T I C LT 
Tel. 01- 2044333 

ORP 61 90p 
Up 

711116 901) 

0 2 "Red 165 
0.2 "Green 200 
0.2 "Amber 

360 

DRIVERS í0 
75492 960 
9368 2000 
9370 2000 
9374 2000 
TIL311 7000 
TIL321 1305 
TIL322 130r 

other extras 

D 
Tix 922800 

YOLTAGE REGULATORS 
IA +ve 70220 

5V 7805 1155 
6V 7806 115p 
8V 7808 1151) 

12V 7812 115p 
15V 7815 115p 
18V 7818 115p 
24V 7824 115p 

- Fixed 
IA -ve 70220 

5V 7905 1605 
12V 7912 1ß0p 
15V 7915 169p 
24Y 7924 160p 
Heat Sink 

17e /W 25p 
suitable for 

10220 

0'1A +ve T002 O to -ve TO92 
5V 78L05 70p 5V 79L05 80p 

025V 78L62 70p 
12V 78L12 701) 12V 70112 80p 
15V 78L15 701) 15V 79L15 801) 

LM309K 150p LM320 -12 7601) 
LM323K 275p 6 1201) 

LM327N 275p 
7ß05K 1505 

VARIABLE 
723 DIL 4Sp 
78MGT2C 145p 

LM317 70220 
325p 

TL430 TO9270p 

Speed up your precision work with 

MINIATURE 
POWER EQUIPME 

The NEW P2 SUPER DRILL 
More powerful, specially designed for the 
Electronic Design Engineer who needs a small, low 
voltage drill with high capacity. £16.50 pp 86p. 

S2 DRILL STAND A robust, all metal stand with 
ample throat dimensions. Will take both P1 

and P2 Drills. £18.50 pp 106p. 

SUPER 30 KIT 30 tools incl. Drill P1- 
without stand, £19 39 pp £1. 

P1 DRILL £9.67 pp 38p 

SI DRILL STAND £5.13 pp 38p 

FLEXIBLE DRIVE SHAFT 
£594 pp 34p 

TRANSFORMERS 
Continuous a/c 12v. D/C 

£7.56 pp 81p 

Variable speed a/c 12v. D/C 
£9.50 pp 81p 

Drills, Stones, Burrs etc. 40p each. Circular 
Saw Blades -set of 4 with Arbor £3.50. 
P &P any quantity 25p. Please send 9" x 4" 
S.A.E. for leaflet and order form. 

644 

P2 

All prices include VAT 

PRECISION PETITE LTD 
i I9a HIGH STREET TEDDINGTON MIDDLESEX TW I I 8HG 

Tel- 01 -977 0878 

S2 

' Iii E1-y1;11 tDI1Ll NO 

BATTERIES 

NO WIRES 
ONLY 

£29.99 
PER PAIR 

+ VAT 8876 

Toe uostern of instant 2 -way communications. Supplied 
with 3 -core wire. Just plug into power socket. Ready for 
use. Crystal clear communications from room to room. 
Range 1 -mile on the sanie mains phase. On /off switch. 
Volume control. 'Useful as inter-office intercom. between 
ern,- nd worshoose n, servers, r. erel ín hesee. 

4-STATION INTERCO 

£19.95 
+ V.A.T. £1.60 

Solve your communica- 
tion problems with this 

4- 0tatiou Transistor Intercom system (1 master and 3 Subs), 
In robust plastic cabinets for desk or wall mounting. Call/ 
talk /listen from Master to Subs and Subs to Master. Ideally 
suitable for Business, Surgery, Schools, Hospitals and Office. 
Operates on one 9V battery. On /off switch. Volume control. 
Complete with 3 connecting wires each 66ft. A Battery 
..n7 ,,ther accrosories. P. 5 r'- 90'. 

NEW AMERICAN TYPE CRADLE' 

TELEPHONE AMPLIFIER 

ONLY 

£14.95 
+VAT £1.20 

Latest iruu,sl,ioriaed Telephone Amplifier with detached 
plug -in speaker. Placing the receiver on to the cradle 
activates a switch for immediate two -way conversation 
without holding the handset. Many people can listen at a 

time. Increase efficiency in office, shop, workshop. Perfect 
for "conference" calls: leaves the user's bands free to make 
notes, consult files. No long waiting, eaves time with Iong- 
distance calls. On /off switch, volume, conversation recording 
model at £1895 + VAT £1.36. P. ë P. Sip. 

10 -day price refund guarantee on all items. 
WEST LONDON DIRECT SUPPLIES (PWl) 

189 KENSINGTON HIGH STREET, LONDON, WO 
01 -987 8548 
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NEW ELECTRONIC MASTER KIT 
WITH SPECIAL MULTI -BAND V.H.F. TUNER MODULE TO CONSTRUCT. A completely 
Solderless Electronic Construction Kit, with ready drilled Bakelite Panels, Nuts, Bolts, Wood Screws etc. 

Also in the kit: Transistors, Capacitors, Resistors, Pots, Switches, Wire, Sleeving, Knobs, Dials, 5" x 3" 

Loudspeaker and Speaker Case, Crystal Earpiece, etc. Also ready wound Coils and Ferrite Rod Aerial. 
These are the Projects you can build with the components supplied with thé kit, together with compre- 
hensive Instruction Manual Pictorial and Circuit Diagrams. 
PROJECTS: V.H.F. Tuner Module * A.M. Tuner Module * M.W. L.W. Diode Radio * Six Transistor 
MultiBand V.H.F. Earpiece Radio * One Transistor M.W. L.W. Radio * Two Transistor Metronome with 
variable beat control * Three Transistor and Diode Radio M.W. L.W.* Four Transistor Push Pull Amplifier * Eight Transistor MultiBand V.H.F. Loudspeaker Receiver * Variable A.F. Oscillator * Jiffy Multi Tester * Four Transistor and Diode M.W. L.W. Radio. * A.F. R.F. Signal Injector * Five Transistor Push Pull 

Amplifier * Sensitive Hearing Aid Amplifier * Three Transistor and Diode Short Wave Radio * Signal 

Tracer * Three Transistor Push Pull Amplifier * One Transistor Claus A Output Stage to drive Loud- 
speaker * Sensitive Transistor Pre -Amp * Transistor Tester * Sensitive Three Transistor Regenerative 
Radio * Four Transistor M.W. L.W. and Diode Tuner * Five Transistor M.W. L.W. Trawler Band 

Regenerative Radio * Five Transistor V.H.F. MultiBand Tuner * Three Transistor Code Practice 

Oscillator * Five Transistor Regenerative Short Wave Radio * Four Transistor and two Diodes M.W. 
L.W. Loudspeaker Radio * Seven Transistor M.W. L.W.Radio with Loud- £14.99 + P & P. f1.10 
speaker Push Pull output * One Transistor Home Broadcaster. 

NEW ROAMER TEN MODEL R.K. 3 
MULTIBAND V.H.F. AND A.M. RECEIVER. 
13 TRANSISTORS AND FIVE DIODES. QUALITY 5" x 3" LOUDSPEAKER. 
WITH Multiband V.H.F. section covering Mobiles, Aircraft, T.Y. Sound, Public Service Band, Local V.H.F. 

Stations, etc. and Multiband A.M. section with Airspaced Slow Motion Drive Tuning Capacitor for easier and 

accurate tuning, covering M.W.I, M.W.2, L.W. Three Short Wave Bands S.W.I, S.W.2, S.W.3 and Trawler 

Band. Built -in Ferrite Rod Aerial for Medium Wave, Long Wave and Trawler Band, etc., Chrome Plated 7 

section Telescopic Aerial, angled and rotatable for peak Short Wave and V.H.F. reception. Push -Pull output 

using 600mW Transistors.,Gain, Wave- Change and Tone Controls. Plus two Slider Switches. Negative Feed- 

back circuit and SPECIAL POWER BOOSTER SOCKET AND RESISTOR, to virtually double gain if required. 

Powered by P.P.9 -9 volt Battery. / Complete kit of parts including carrying strap. £ 14. 19 -f- P& P f I 10 
Building Instructions and operating Manuals. 

NEW 
MODEL 
R.K.I 
MultiBand A.M. Re- 
ceiver. M. W. L. W. 
Trawler Band and 
Three Short Wave 
Bands. Seven Tran- 
sistors and Four Diodes. Push 
Pull Output stage. 5" x 3" Loudspeaker. Internal 
Ferrite Rod Aerial. Kit includes all parts to build 
it up including Carrying Strap, Rubber Feet and 
ready -drilled Panels. Comprehensive Instruction 
Manual for stage by stage construction. Uses 
P.P.9 Nine Volt Battery. £899 +gOpP 

ELECTRONIC 
CONSTRUCTION KIT 
E.C.K. 2 Self Contained Multi -Band 

V.H.F. Receiver Kit. 
8 transistors and 3 diodes. 
Push pull output. 3in. loud- 
speaker, gain control, 7 section - 

chrome plated telescopic aerial 
V.H.F. tuning capacitor, re- 
sistors, capacitors, transistors, 
etc. Will receive T.V. sound, 
public service band, aircraft, 
V.H.F. local stations, etc. Operates from a 

9 volt P.P. 7 battery (not supplied with kit) 
Complete kit of parts 

£7.95 + P & P and Ins. 90p 

NEW 
MODEL 
R. K.2 
MW, LW and Air 
Band Receiver. 
Eight Transistors 
and Four Diodes. 
3" Loudspeaker, 
Telescopic Aerial, 
Internal Ferrite Rod 
Aerial. Complete 
with Carrying Strap. 
and ready -drilled Panels and all 
components necessary for construction. A sensitive 
Receiver with the additional luxury of an Air Band section to 
pick up Aircraft from many miles away. Full Instruction 
Manual enables stage by stage construe- 

L77 
£A AA +P 

10 
P 

tien. Uses P.P.9 Nine Volt Battery. 77 El 
& 

E.V.6. 

Build this 
exciting new 
design. E.V.6. 
6 Transistors 
and 2 diodes. MW /LW. 
Powered by 9V battery. Ferrite rod 
aerial, tuning condenser, volume control, and now 
with Sin. loudspeaker. Attractive case with red 
speaker grille. Size 9in. x 5 }in. x 2 1in. approx. 
All parts including Case and Plans. 

Total Building Costs £5 95 +P & P and ins. 90p 

Com- 
plete 
kit of 
parts in- 
cluding 
con3truc- 
tion plans 
Total building 
costs 

£9.99 

EDU -KIT MAJOR 
COMPLETELY SOLDERLESS 
ELECTRONIC CONSTRUCTION 

KIT 
BUILD THESE PROJECTS 
WITHOUT SOLDERING 
IRON OR SOLDER 

Batteryless Crystal 

5 Amplifier 
Transistor Push Pull Radio 

One Transistor Radio 
7 Transistor Loud- 2 Transistor Re- 

4 Transistor Earpiece speaker. Radio MW/ generative Radio 
Radio LW 3 Transistor 

_ 

Re- 
Signal Tracer 5 Transistor Short generative Radio 
Signal Injector Wave Radio Audible Continuity Transistor Tester Electronic Tester NPN -PNP Metronome 
4 Transistor Push Pull Electronic Noise Sensitive Pre - 
Amplifier Generator Amplifier 

24 Resistors . 21 Capacitors 10 Transistors 5" x 3" Loudspeaker 
Earpiece Mica Baseboard 3 12 -way Connectors 2 Volume Controls 

+ P & P and 2 Slider Switches I Tuning Condenser 3 Knobs Ready Wound 
Ins. £I 10 MW /LW /SW Coils Ferrite Rod 65 yards of wire I yard of sleeving, etc. 

Y.H.F. AIR CONVERTER KIT 
Build this converter kit and 
receive the aircraft band by 

placing it by the side of a 

radio tuned to medium 
wave or the VHF 
band and operating as 

shown in the instructions 
supplied free with all parts. 

Uses a retractable 
chrome plated telescopic 
aerial, gain control, V.H.F. 
tuning capacitor, tran- 
sistor, etc. 
All parts including case 

and plans 

ALL PRICES INCLUDE VAT £4.95 +P &s. Fand 
In 6Op 

To: RADIO EXCHANGE LTD 
6IA High Street, Bedford MK40 ISA 
Tel.: 0234 52367 REG NO. 788372 

Callers side entrance "Level's" Shop. 
Open 10 -I, 2.30 -4.30 Mon.-Fri. 9 -12 Sac. r--- 
I 1 enclose f 

Name 

-=MI a- MN IMO 111 NM e 

for 

Address 

PW178 
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GREENWE LD 
443 Millbrook Road Southa 

SO1. OHX Tel:(0703) 77 
BUY A COMPLETE 

RANGE OF 

COMPONENTS AND 

THESE PACKS WILL 
HELP YOU 

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

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

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

ALL PACKS CONTAIN FULL SPEC, 
BRAND NEW MARKED DEVICES - 
SENT BY RETURN OF POST. VAT 
INCLUSIVE PRICES. 
K001 50V ceramic plate capacitors, 
5%. 10 of each value 22pF to 1000pF. 
Total 210, £3.35 
K002 Extended range, 22pF to 01µF. 
330 values £4.90 
K003 Polyester capacitors, 10 each of 
these values: 0.01, 0015, 0.022, 0033, 
0047, 0068, 0.1, 0.15, 0.22, 0.33, 
04721F. 110 altogether for £t75 
K004 Mylar capacitors, min 100V type. 
10 each all values from 1000pF to 
10,000pF. Total 130 for £4.45 
K005 Polystyrene capacitors, 10 each 
value from 10pF to 10,000pF, E12 series 
5%160V. Total 370 for £1230 
K006 Tantalum bead capacitors. 10 
each of the following: 0.1, 0.15, 022, 
0.33, 0.47, 0.68, 1, 2.2, 3.3, 4.7, 6.8, all 
35V; 10/25 15/16 22/16 33/10 47/6 10013. 
Total 170 tants for £14.20 
KOOT Electrolytic capacitors 25V 
working, small physical size. 10 each 
of these popular values: 1, 2.2, 4.7, 
10, 22, 47, 100µF. Total 70 for £3.50 
K009 Extended range, as above, also 
including 220, 470 and 10000. Total 
100 for £590 
K021 Miniature carbon film 5% resistors, 
CR25 or similar. 10 of each value from 
10R to 1M, E12 series. Total 610 resistors, 
£800 
K022 Extended range, total 850 resistors 
from 1R to 10M £930 
K041 Zener diodes, 400mW 5% BZY88, 
etc. 10 of each value from 27V to 38V, 
E24 series. Total 280 for £130 
K042 As above but 5 of each value 
£8.70 

71b BARGAIN PARCEL 
Hundreds of new components -pots, 
switches, resistors, capacitors, PC 
Boards with semiconductors, loads of 
odds and ends. Amazing value at only 
£3.45. 

PC ETCHING KIT MK III 
Now contains 200 sq. tes. copper clad 
board, lib. Ferric Chloride, DALO etch - 
resist pen abrasive cleaner, two mini - 
ature drill hits, etching dish and instruc- 
tions. £4.15 

FERRIC CHLORIDE 
Anhydrous technical quality In 111) 

double sealed packs. lib £1.00; 31b 
£2.15; 10Ib £5.60; 10016 £39.00 

MOTORS 
240V ac 60 rpm. High torque, drive to 
6mm shaft 20mm long. Size 70mm dia x 
55mm £2.20. 

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

VERO OFFCUTS 
Pack A, All 0.1" 
Pack B, All 0.15" 

Pack C, Mixed 
Pack D, All 0.1" plain 

Each pack contains 7 or 8 pieces with 
a total area of 100 st. in. Each pack 
Is £1.40. Also available by weight. 
lib £3.45, 10ib £31. We are also VERO 
wholesalers -Trade price list on request 
from Bone Fide Companies. 

Our retail shops at 21 Deptford Broad- 
way, London, SE8 (01 -692 2009) and 
38 Lower Addiscombe Road, Croydon 
(01-688 2950) 

goods for personal callers 
only. Ring them for details. 
All prices quoted include VAT and 
UK/BFPO postage. Most orders des- 
patched on day of receipt. SAE with 
enquiries please. MINIMUM ORDER 
VALUE £1. Official orders accepted 
from schools, etc. (Minimum invoice 
charge £5). Export/Wholesale enquiries 
welcome. Wholesale list now available 
for bona -fide traders. Surplus com- 
ponents always wanted. 

SIREN 
Work off 4 . HP7 batt 
loud noise, Overall si; 
50mm. Use as Burglar 
house, workshop, etc. 

V EROCAI 
Plastic top and botto 
front and back. 
Type 
1410 205 x 140 x 40mm 
1411 205 x 140 x 75mm 
1412 205 x 140 x 110mm 

1237154 x 85 x 40mm 

12313 154 x 85 x 60m 

1239154 x 85 x 80m 

mpton 
2501 
s 
Bries, emit very 
:e 110 x 75 x 
Alarm in car, 
ONLY £199. 

àES 
m, ally panels 

VERO PLASTI 
Professional quality, 
polystyrene with three 
mounting PC Boards. 
Type 
2518 120 x 65 x 40mm 
2520150 x 130 x 50mm 
2522188 x 110 x 60mm 

Sloping front version. 

Type 
2523 220 x 174 x 100/52 

1798 111 x 121 x 75/37 
Gen. purpose plastic potting box 
71 x 49 x 24. In black or white 40p. 
Hand Controller box, shaped for ease 
of use In the hand, 94 x 61 x 23mm 84p. 

RELAYS and S 
12V DC enclosed, 2 10A c/o contacts £1. 
Open construction relay with 2 10A c/o 
contacts, coil rated 24V ac, but works 
well on 6V DC 60p. 
240V ac enclosed, 11 pin plug in base. 
3 10A c/o contacts, £1.20. 
240V at open, 2 15A 0/0 contacts £150. 
6V miniature low profile for PC mount- 
ing, 0.1" pitch. 2 pole c/o 137R coil - 
RS price £2.71 -our price £1.00. 
Solenoid, rated 48V DC, but work on 
24V. 10mm push or pull action. Single 
hole fixing. Size 27 x 18 x 15mm. 
Made by Valley. Only 40p. 

WIRE AND FLEX 

£3.70 
£4.17 
£5.20 
£2.83 

m £3.05 
m £3.75 

C BOXES 
two tone grey 
red inserts for 

£2.24 
£2.65 
£3.72 

mm £8 90 

5mm £4 85 

OLENOIDS 

Flex pack -5m of 5 dit 
or thin. 25m for 25p. 
cable with 
PVC sheath. 

v 
ath.40p /m 

ó 

EDGE CONNI 
Special purchase of 1 

doublesided gold -pit 
enables us to offer th 
one -third their origina 
18 way 41p; 21 way 4 
40 way 90p; 43 way 91 

f. colours, thick 
25 way (14/0076) 
mall screen and 

CTORS 
hese 0.1" pitch 
iced connectors 
em at less than 
1 list price! 
7p; 32 way 72p; 
Ip; 49 way 111p. 

SOLAR CELLS 
As used on space labs, etc., these tiny 
cells give 50uA ® 05V in sunlight. 
Ideal for powering small C -MOS pro- 
jects, etc. Can be banked together for 
greater power output. Size 19 x 6.5mm, 
3 for £1; 10 for £3; 25 for £7; 100 for £25. 

POWER PACK 
se 90 x 80 x 
s transformer 

co -ax. sockets, 
holder R's C's, 

Wood grained metal ca 
75mm containing main 
giving 5V ® 200mA, 2 
PC board with 11." fuse 
etc. Only £1. 

S -DECS & T- 
S -DEC Breadboard 
T -DEC Breadboard 

DECS 
£2,10 
£3.75 

1977/78 CATALOGUE NOW 
AVAILABLE - MUCH BIG- 
GER AND BETTER, WITH 
50p DISCOUNT VOUCHERS 
ONLY 30p, Plus 15p POST. 

COMPONENT PACKS 
400 asstd. carbon resistors £1.50 
100 W irewounds 2 -15W £1.50 

200 Miniature resistors, 1, }, and }£1.30 

200 poly, mica, ceramic caps £120 
100 polyester, '01 -2'2uF £1.00 
200 PC resistors 75p 

FIBREGLASS PCB 
Large quantity of offcuts, all usable 
pieces. 200 

q. i £13i 
single-sided, double 

5V 12A REGULATED 
POWER SUPPLY 

Brand new boxed fully stabilized PSU. 
Complete with Instruction manual. 
Loud regulation 0.15° %, Thermal 4. 

Electronic overload protection. Only 
£24.00. 

Technical 
Training in 
Radio, 
Television and 
Electronics 

ICS have helped thousands of ambitious people to move up 
into higher paid, more secure jobs in the field of electronics - 
now it can be your turn. Whether you are a newcomer to 
the field or are already working in the industry, ICS can 
provide you with the specialised training so essential to 
success. 

Personal Tuition and Gnat anteed Success 

The expert and personal guidance by fully qualified tutors, 
backed by the ICS guarantee of tuition until successful is 

the key to our outstanding record in the technical training 
field. You study at the time and pace that suits you best and 
in your own home. In the words of one of our many 
successful students: "Since starting my course, my salary 
has trebled and I am expecting a further increase when my 
course is completed." 

City and Guilds Certificates 
Excellent job prospects await those who hold one of these 
recognised certificates. ICS can coach you for: 
Telecommunications Technicians 
Radio, TV Electronics Technicians 
Technical Communications 
Radio Servicing Theory 
Radio Amateurs 
Electrical Installation Work 
Also MPT Radio Communications Certificate 

Diploma Courses 
Colour TV Servicing 
Electronic Engineering and Maintenance 
Computer Engineering and Programming 
Radio, TV and Audio, Engineering and Servicing 
Electrical Engineering, Installations and Contracting 

1 

h ' 

Storekeeping 

for a New Career 
Home study courses for leading professional examinations 
and diploma courses for business and technical subjects: - 
G.C.E. Engineering Purchasing 
60 subjects Farming Sales 

at "O" & Heating g 
"A" levels Industrial Work Study 

Accountancy Management 
Air Mechanical 

Conditioning 
Building 

SINCE Iaao 
Dept 276R Intertext House, London 
SW8 4w or telephone 622 9911 

I/1/78 
To: International Correspondence 

w 

l: 

Schools 

Subject of Interest 

Name 

Address 

MI 
MI 

Telephone Number 
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Half Price r 

Christmas Offer 

S - Decnology 
Build all the projects on the 
S -DeC 

The perfect kit for beginners, 
students, professionals and all users 
of discrete components. This S -De- 
K-IT contains 1 S -DeC + control 
panel, 9 Blob- Boards, 20 double 
ended Leads + Instruction book 
S- De -K -IT complete in ABS box, 
with component tray. 

Normally £6.38 
HALF PRICE OFFER £3.19 + 
£1.00 post and VAT 

BRED -CIRCUIT BOARD 
Combines versatility of Bread- 
board with usefulness of Blob - 
Board 

BCB2 board size 6" x 2" with 
5 16 DI L Sockets 
Pack of 3 boards with 15 
sockets 

normally £3.84 
ONLY £1.92 + 50p post & VAT 

T- Decnology 
Build projects using ICs on your 
T DeC 

This De -K -It contains 1 T -DeC + 
control panel + 1 16 Dii Carrier 
+ 4 Blob- Boards + components + 
Circuit Diagrams and step by step 
instructions to build Burglar Alarm 
Sound Fuzz Circuit, SR Latch, and 
Two Tone Siren Complete Kit with 
Components 

Normally £13.00 HALF 
PRICE OFFER £6.50 + £1.20 
post & VAT 

SOCKETS 

16 DI L IC Sockets with stepped 
legs 

Normally 20p each 
Pack of 20 for only £2.00 + 
35p Post and VAT 

BLOB BOARD 
CHRISTMAS PACK 

Includes 
8 I C for doing Digital Electronics 
by Experiment 
5D for doing S DeCnology 
8D for doing Blob -a -Job 

Normally £3.00 
HALF PRICE OFFER £1.50 + 
40p post and VAT 

I.C. BREADBOARD 

U DeC B Breadboard + 21 2 IC 
Blob Boards 

Normally £14.00 
HALF PRICE OFFER £7.00 + 
£1.30 post & VAT 

P.B. Electronics (Scotland) Ltd, 9 Radwinter Road, Saffron Watden, Essex, CB11 3HU .. 
TO MR. BLOB ® Electronics (Scotland) Ltd, 9 Radwinter Road, Saffron Walden, Essex, CB11 3HU m 

rush me: 
S -De -K -ITs at £3.19 each 

+ £1.00 post & VAT 
T -De -K -ITs at £6.50 each 

+ £1.20 post & VAT 
Blob Board packs at £1.50 

each + 40p post & VAT 

, 

Bred Circuit Board + 
Socket Packs at £1.92 each + 50p post & 
VAT 

Pack of 20 sockets at £2.00 
+ 35p post & VAT 

U DeC B + 21 off 2 IC Blob 
Boards at £7.00 each + £1.20 post & VAT 
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SEMICONDUCTORS COMPONENTS 
BABANI BOOK OFFER 

Purchase books to the value of £500 from the list below 
and choose any 60p pak from this page FREE. 
BP2 Handbook of Radio, TV & Industrial & Transmitting 

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

Beginners 35p 
BPI4 Second Book of Transistor Equivalents 95p 
BP15 Constructors Manual of Electronic Circuits for the 

Home Sop 
BP16 Handbook of Electronic Circuits for the Amateur 

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

Electronics 60p 
BP22 79 Electronic Novelty Circuits 73p 
BP23 First Book of Practical Electronic Projects 73p 
BP24 52 Projects Using IC741 (or equivalents) 75p 
BP26 Radio Antenna Handbook for Long Distance Reception 

and Transmission 8Sp 
BP27 Giant Chart of Radio Electronic Semiconductor and 

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

Construction 95p 
BP36 50 Circuits Using Germanium, Silicon & Zeser Diodes 75p 
BP37 50 Projects Using Relays, SCR's and TRIACS I I0 
BP39 50 (FET) Field Effect Transistor Projects 1.25 
129 Universal Gram -motor Speed Indicator Bp 
160 Coil Design and Construction Manual 50p 
161 Radio, TV and Electronics Data Book 60p 
196 AF-RF Reactance-Frequency Chart for Constructors I5p 
202 Handbook of Integrated Circuits (ICs) Equivalents and 

Substitutes 7Sp 
205 First Book of Hi -Fi Loudspeaker Enclosures 60p 
213 Electronic Circuits for Model Railways 85p 
214 Audio Enthusiasts Handbook 85p 
216 Electronic Gadgets and Games 85p 
217 Solid State Power Supply Handbook 85p 
219 Solid State Novelty Projects 8Sp 
220 Build Your Own Solid State Hi -Fi and Audio Acces- 

sories 8Sp 
222 Sold State Short Wave Receivers for Beginners 95p 
223 50 Projects Using IC CA3130 Hp 
224 50 CMOS IC Projects 95p 
225 A Practical Introduction to Digital IC's - Hp 
226 How to Build Advanced Short Wave Receivers 1.20 
RCC Resistor Colour Code Disc Calculator 10p 

THYRISTORS 
600mA TO18 CASE 7 AMP TO48 CASE 

Volts No. Price Volts No. 
10 THY600 /10 £0.15 50 THY7A/50 
20 THY600 /20 40.16 100 THY7A /100 
30 THY600 /30 L0 20 200 THY7A /200 
50 THY600 /50 £022 400 THY7A /400 

100 THY600 /100 £025 600 THY7A /600 
200 THY600 /200 £0.38 800 THY7A /800 
400 THY600 /400 £044 

Price 
L0.48 
LOSI 
10.57 
£0.62 
10.76 
10.92 

IO AMP TO48 CASE 

1 AMP TOS CASE 
Volts Price 

SO THYIOA /50 LOSI 
Volts No. Price 100 THY10A /100 10.57 

SO THY IA /50 £0.26 200 THYIOA /200 00.62 
100 THY IA /100 E0.28 400 THY 10A /400 E0.71 
200 THYIA /200 £0.32 600 THY10A /600 10.99 
400 THYIA /400 10.38 800 THY10A /800 11.22 
600 THYIA /600 £0.45 
800 THYIA /800 £0.58 

3 AMP TO66 CASE 
Volts No. Price 

50 THY3A/50 /0.28 
100 THY3A /100 /0.30 
200 THY3A /200 £033 
400 THY3A /400 10.42 
600 THY3A /600 £050 
800 THY3A /800 LO.65 

5 AMP TO66 CASE 
Volts No. Price 

SO THYSA /50 £0.36 
100 THYSA /100 £0.46 
200 THYSA /200 10.50 
400 THY5A /400 £057 
600 THYSA /600 £069 
800 THYSA /800 1081 

S AMP T0220 CASE 
Volts No. Price 
400 THYSA /400P £0.57 
600 THYSA /600P £0.69 
800 THYSA /800P 10.81 

16 AMP TO48 CASE 
Volts No. Price 
50 THYI6A /50 £0.54 

100 THY I6A /I00 10.58 
200 THYI6A /200 10.62 
400 THY16A /400 10.77 
600 THY 6A/600 £0.90 
800 THY I6AJ800 L1.38 

30 AMP TO94 CASE 
Volts No. Price 
50 THY30A /50 £I 18 

100 THY30A/100 £143 
200 THY30A /200 £1 63 
400 THY30A /400 £1.79 
600 THY30A /600 £350 

No. 
BTI01J500R 
BTI02/500R 
BT106 
BTI 07 
BTi08 
2N3228 
2N3525 
BTX30/50L 
BTX30/400L 
C106/4 

Price 
0080 
00.80 
01.25 
£0.93 
£098 
£0.70 
£077 
1033 
1046 
£0.60 

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

VAT 
ADD 121% TO PRICES MARKED . ADD 8% TO OTHERS 
EXCEPTING THOSE MARKED t. THESE ARE ZERO RATED 

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

extra for airmail. Min. order LI. 

SUPER UNTESTED PAKS 
Order 

Qty. No. Price 
100 Germ. gold bonded 0A47 diode 6130 L0.60 
150 Germ. OA70/81 diode 6131 03.60 
100 Silicon diodes 200mA OA200 6132 L0.60 
150 Diodes 75mA 1144148 6133 £0.60 
50 Sil rect top hat 750mA 6134 £0.60 
20 Sil rect stud type 3 amp 6135 /0.60 
50 400mW zeners D07 case 6136 10.60 
30 NPN trans BC107/8 plastic 6137 "00.60 
30 PNP trans BCI77/178 plastic 6138 10.60 
25 NPN TO392N697/2N171I silicon 6139 L060 
25 PNP T059 2N2905 silicon 6140 £0.60 
30 NPN T018 2N706 silicon 6141 LO60 
25 NPN BFY50/51 6142 £060 
30 NPN plastic 2N3906 silicon 6143 5£0.60 
30 PNP plastic 2N3905 silicon 6144 *£0.60 
30 Germ. 0071 PNP 6145 L0.60 
15 Plastic power 2N3055 NPN 6146 LI 20 
10 TO3 metal 2N3055 NPN 6147 LI 20 
20 Unijunction trans TIS43 6148 /0.60 
IO I amp SCR TO39 6149 El 20 

U70 8 3 amp SCR TO66 case 6150 EI 20 
Code Nos. mentioned above are given as a guide to the type of 
device in the pak. The devices themselves are normally unmarked. 

Pak 
No. 
1)50 
U51 
U52 
U53 
U54 
U55 
U56 
U57 
U58 
U59 
U60 
U61 
U62 
U63 
U64 
U65 
U66 
U67 
U68 
U69 

COMPONENT PAKS 
Pak 
No. Qty. 
CI 200 Resistor mixed value approx. 

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

(count by weight) 
C3 SO Precision resistors. Mixed 

values 
C4 80 -}W resistors mixed values 
CS 5 Pieces assorted ferrite rods 
C6 2 Tuning gangs. MW /I W VHF 
C7 I Pack wire 50 metres assorted 

colours single strand 
CO 10 Reed switches 
C9 3 Micro switches 
CIO IS Assorted pots 
C11 5 Metal jack sockets 3 x 3 5mm 

2 x standard switch types 
C12 30 Paper condensers mixed values 
CI3 20 Electrolytics trans. types 
C14 I Pak assorted hardware - 

nuts /bolts, gromets, etc. 
CIS S Mains slide switches ass. 
CI6 20 Assorted tag strips and panels 
C17 15 Assorted control knobs 
CI8 4 Rotary wave change switches 
C19 2 Relays 6-24V operating 
C20 I Pak, copper laminate approx. 

200 sq. in 
C21 IS Assorted fuses 100mÁ S amp 
C22 50 Metres PVC sleeving assorted 

size and colour 
C23 60 } watt resistors mixed values 
C24 25 Presets assorted type and value 
C25 30 Metres stranded wire assorted 

colours 

Order 
No. Price 
16164 *00.60 

16165 *L0.60 

16166 LO60 

16167 *L0.60 
16168 *L0.60 
16169 *L0.60 
16170 L0.60 

16171 *10.60 
16172 *10.60 
16173 £0.60 
16174 *LO.60 

16175 510.60 
16176 *L0.60 
16177 L0.60 

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

16184 LO.60 
16185 L0.60 

16188 5/060 
16186 *EO.60 
16187 L0.60 

Pak 
N 
SI 

o. 

S2 
S3 
54 
55 
S6 

SLIDER PAKS 
Order 

Qty. No. Price 
6 Slider potentiometers mixed 16190 £060 

values 
6 Slider potentiometers, all 470 ohms 16191 *£0.60 
6 Slider potentiometers, all 10k0 lin 16192 *L0.60 
6 Slider potentiometers, all22k0 lin 16193 *£0.60 
6 Slider potentiometers, all 47k0 lin 16194 *00.60 
6 Slider potentiometers, all 47161 log 16195 *L0.60 

CERAMIC PAK 
Containing a range of first quality miniature ceramic capacitors 
Unrepeatable value. 
Pak Order 
No. Qty. No. Price 
MCI 24 miniature ceramic capacitors, 16160 *10.60 

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

MC2 24 miniature ceramic capacitors, 16161 .1E0.60 
3 of each value- 100pF, 120pF, 
1500, 180pF, 120pF, 270pF, 
330pF and 390pF 

MC3 24 miniature ceramic capacitors, 16162 E0.60 
3 of each value- 470pF, 560pF, 
680pF, 820pF, I,000pF, I,500pF, 
2,200pF and 3,300pF 

MC4 21 miniature ceramic capacitors, 16163 *60.60 
3 or each value- 4,700pF, 6,800pF, 
0.01µF; 0.015µF, 0.022µF, 
0.033µF and 0.047µF 

Just a selection from our 
huge stocks! 

SEE OUR 
1977 CATALOGUE 

126 pages packed with 
valuable information 

ORDER NOW 
ONLY ó0p 

plus I5p p. & o. 
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LINEAR PAKS 
Manufacturer's "Fall Outs" which include 
Functional and part -Functional Units. These 
are classed as "out -of- spec" from the maker's 
very rigid specifications, but are ideal for learning 
about ICs and experimental work. 
U721 -30 Assorted Linear Types 709, 741, 747, 
748, 710, 588, etc. 

ORDER No. 16227 *L1 .SO 
U76SD FM STEREO DECODER 
5 ICs 76110 equivalent to MCI310P -MA767 
Data supplied with pak. 

ORDER No. 16229 511 50 
U76A AUDIO POWER OUTPUT 
AMPLIFIERS 
8 assorted types. SL403, 76013, 76003, etc. 
Data supplied with pak. 

ORDER No. 16228 Et 00 

74 SERIES PAKS 
Manufacturer's "Fall outs" which include 
Functional and part -Functional Units. These are 
classed- as "out -of- spec" from the maker's very 
rigid specifications, but are ideal for learning 
about ICs and experimental. work. 
74G -100 Gates assorted 7400-01- 04 -10- 50.60, 
etc. 

ORDER No. 16224 LI 20 
74F -50 Flip -Flops assorted 7470- 72.73- 74 -76- 
104 -109, etc. 

ORDER No. 16225 L1 20 
74M -30 MSI. Assorted Types. 7441-47-90-154, 
etc. 

ORDER No. 16226 11 .20 

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

ORDER No. 16199 600 
VB2- Approx. 30sq. in various sizes. 0.15ín 
matrix. 

ORDER No. 16200 60p 

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

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

ORDER No. 16202 *60p 
EC3- Values from 100mF to 680mF. 

ORDER No. 16203 *60p 

C280 CAPACITOR PAK 
75 Mullard C280 capacitors, mixed values ranging 
from O.OIµF to 2.2µF complete with identifica- 
tion sheet. 

ORDER No. 16204 *LI .20 

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

ORDER No. 16213 60p 
R2-60 mixed }W I- 8 .2kí1. 

ORDER No. 16214 F60p 
R3-60 mixed }W 10- 82k0. 

ORDER No. 16215 e60p 
R4-60 mixed }W 100- 820kO. 

ORDER No. 16216 0600 
R5-40 mixed hW 100 -8200. 

ORDER No. 16217 60p 
R6-40 mixed }W 1- 8.2kí. 

ORDER No. 16218 60p 
R7-40 mixed }W 10 -82k0. 

ORDER No. 16219 *60p 
R8-40 mixed }W 100 -820kí. 

ORDER No. 16220 *60p 
R9-60 mixed }W I -10M0. 

ORDER No. 16230 *60p 
810-40 -mixed #W 1 -10M0. 

ORDER No. 16231 *600 

WORLD SCOOP ! 

JUMBO 
SEMICONDUCTOR PAK 

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

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

ORDER No. 16222 L2.25 

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

AT: OPEN 9 to 5.30 Mon./Sat. 
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THE 'NUTS & BOLTS' OF THOSE PROJECTS 
TRANSFORMERS 

MINIATURE MAINS Primary 240V 
with two independent secondary windings 

No. 
024 

Type 
MT280 0- 6 2 0 -8V RMS 

2025 MT150 0-12V, 0 -12V RMS 

MINIATURE MAINS Primary 240V 
No. Secondary 
2021 8V -0-6V 100mA 
2022 9V -0-9V 100mA 
2023 12V -0-12V 100mA 

1 AMP MAINS Primary 240 V 
No. Secondary 
2026 6V -0-0V 1 amp 
2027 9V -0-9V 1 amp 
2028 12V -0-12V 1 amp 
2029 15V -0-15V 1 amp 
2030 30V -0-30V 1 amp 

Price 
£2.70* 
£2.20* 
£2.60* 
12.75* 
£3.45* 

Price 
£1.30* 
£1.30* 

Price 
s P r 

ÿÿp* 

P. & P. 30p 
P. & P. 30p 
P. & P. 30p 
P.áP,SOp 
P. & P. 30p 

STANDARD MAINS Primary 240V 
Multi- tapped secondary mains transformers available in } 
amp, 1 amp and 2 amp current rating. Secondary taps are 
0-19-25-33-40-50V. 

Voltages available by use of taps: 
4, 7, 8, 10, 14, 16, 1T, 19, 25, 31, 33, 40, 50, 25-0-25 V. 

No. Rating Price 
2031 } amp 43.42* P. & P. 30p 
2032 1 AMP £4.40' P. á P. SOP 
2033 2 amp 45.45* P. 4 P. OSp 

AUDIO LEADS 
$127 5 pin DIN plug to 4 phono plugs length 1.5m £130' 
$128 5 pin DIN plug to 5 pin DIN socket length 1.5m £1.05' 

8129 6 pin DIN plug to 5 pin DIN plug mirror image length 
1.5m £1.05* 

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

1.5m 0Sp* 

SIS2 2 pin DIN plug to 2 pin DIN socket length 10m 50p* 

5133 5 pin DIN plug to 2 phone plugs connected to pins 3 & 
length 1.6m 750* 

5134 6 pin DIN plug to 2 phono sockets connected to pins 3 
d5 length 23cm Bap* 

S13b 5 in DIN socket to 2 phono plugs connected to pin 3 & 
5 length 23cm tap* 

5138 Coiled stereo headphones extension cord extends to 7m 
£1.75* 

S124 3 pin DIN plug to S pin DIN plug length 15m 7Sp* 

S125 51n DIN plug to 5 pin DIN plug length 1.5m 75p* 

3113 3.5mm Jack to 3bmm Jack length 1.5m 75pe 

8114 
le6 

pin 
ngth 

DIl 
5m 

plug to 3.5mm Jack connected to pins 3 
U 

& 
p 

5 ' 
5115 5 pin DIN plug to 3.5 Jack connected to pins 144 length 

1.5m Up* 

G.P. SWITCHING TRANS. 
T018 SIM. TO 2N706/8 

BSY27/28/95A. All usable devices. No open and shorts. 
ALSO AVAILABLE IN PNP similar to 2N2506. BCY 70. 
20 for 50p, 50 for £1, 109 for £1.00, 500 for Ea, 1,000 for £14. 

When ordering please state NPN or PNP 

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

FULLY TESTED 
Ideal for Organ builders 

30 for Sop, 100 for £150,500 for 15, 1,000 for ES 

Tye 
TIL211 
TIL213 
FLV115 
FLV310 
FLV410 

L.E.D.s 
Size Order No. Colour 
0.125in 1501 RED 
0.1251n 1502 GREEN 
0.125in 1503 YELLOW 
0.2in - 1504 RED 
0.21n 1505 GREEN 
0.2in 1505 YELLOW 

Price 
12p 
25p 
25p 
12p 
2Sp 
25p 

2nd Grade L.E.D.s 
A pack of. 10 standard sizes and colours which fail to perform 
to their very ridged specification, but which are ideal for 
experiments. 

Order No. 1507 £0.90 

Pack of 5 
Pack of 5 

L.E.D. CLIPS 
Size Order No. Price 
0.125in 1508/0.125 15p 
0.21n 1508/0.2 18p 
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NUTS AND BOLTS 
BA BOLTS -packs of BA threaded cadmium- plated screws, 
clotted cheese head. 

Supplied in multiples of 100 
Type No. Price Type No. Price 
11n OBA 839 £150 

}in 
tin 4BA 845 £0.51 

}In 
n 

OBA 
BA 842 EÓ.Ó9 }in 

4BA 
BA 847 LOSS 

}In 2BA 843 49.54 lin6BA 848 £0SO 
In 2BA 844 £0.173 }In BBA 849 E0SO 

}in BBA 850 £0.33 

BA NUTS -packs of cadmium -plated full nuts In multiples of 
100 
Type No. Price Type No. Price 
OBA 855 10.99 4BA 857 £0.42 
2BA 856 10.00 6BA 858 £0.36 

SA WASHERS -fat cadmium plated plain stamped washers 
supplied In multiples of 100 
Type No. Price Type No. Price 
OBA 859 - £0.20 4BA 851 £0.1S 
2BA 860 401S OSA 862 £0.12 

SOLDER TAGS -hot tinned supplied In multiples of 100 
Type No. Price Type No. Price 
OBA 851 £0.42 4BA 053 10.30 
213A 852 40.30 SBA $04 10.30 

CASES 
INSTRUMENT CASES. In two sections vinyl covered 
top and sides, aluminium bottom, front and back. 
No. Length Width Height Price 
18íi 81n 5 1in 2In £1.40* 
156 111n bin 31n £1.60* 
157 Bin 4$in 1 }In £1.25* 
158 Sin Shin 2}in LISO' 

ALUMINIUM BOXES. Made from bright ali., folded 
construction each box complete with halt inch deep lid 
and screws. 
No. Length Width Height Price 
159 5 }in . an 1 in 6200 
160 41n 4in 1 in 620' 
161 41n 2 }fn 1 in 02p* 
162 5 }in 4in 1 in 74Pr 
163 Nn 2 11n 2 n O4p' 
164 31n tin lin 44p* 
165 7in Sin On E104' 
166 Sin fin Sin £1.32' 
187 dia 41n 21n Hp* 

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

100V RMS SRI /100 

400V RMS BRI /400 

SILICON 2 amp 
50V RMS 

100V RMS 
200V RMS 
400V RUS 

1000V RMS 

BR2/50 
BR2/100 
BR2/200 
BR2/400 
BR2/1000 

Price 
£0.26 
£0.30 
40.32 
£0.36 

£545 
£0.40 
£0.52 
£0.50 
LOU 

FUSE HOLDERS AND FUSES 
Description 
20mm x 5mm chassis mounting 
1 5in x }In chassis mounting 
1 1in car inline type 
Panel mounting 20mm 
Panel mounting 1 1.In 

QUICK BLOW 20mm 
Type No. Type No. 
150mA 611 1A 615 
250mA 612 1.SA 516 
550mA 613 2A 617 
800mA 814 2.5A 618 

ANTI -SURGE 20mm 
Type No. Type No. 
100mA 622 1A 625 
250mA 623 2A 626 
500mA 624 1.8A 627 

All 7p each 
QUICK BLOW 1 }in 
Type No. 
250mA 631 

Type 
1A 
16A 
2A 

No. 
635 
636 
637 

Type No. 
500mA 632 

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

Ail 6p each 

Order No. 
506 
507 

5500 
510 

Price 
10.07* 
EO.12' 
£0.15' 
£0.20 
40.30 

Type No. 

4A 620 
5A 621 
All Sp each 

Type 
2.5A 
3.15A 
5A 

Type 
800mA 

Type 
4A 
5A 

No. 
628 
629 
830 

634 

No. 
641 
642 

just a selection from our 
huge stocks! 

SEE OUR 
1977 CATALOGUE 

126 pages packed with 
valuable information 

ORDER NOW 
ONLY 50p 

plus ISp p. &p. 

Description 
SWITCHES 

No. Price 
DPDT miniature slide 1973 £0.10' 
DPDT standard slide 1974 £0.12' 
Toggle switch SPST 

1} amp 250V a.c. 1975 £033' 
Toggle switch DPDT 

1 am0 250V s.c. 1978 £0.38' 
Rotary on -off mains switch 1977 £0.42* 
Push switch -Push to make 1978 L0.13* 
Push switch -Push to break 1979 £0.10' 

ROCKER SWITCH Colour No. Price 
A range of rocker RED 1980 £0.22' 
switches SPST- BLACK 1981 £0.22* 
moulded in high insula- WHITE 1082 £022' 
tion. Material available BLUE 1983 £022' 
in a choice of colours, YELLOW 1984 £0.22' 
Ideal for small apparatus LUMINOUS 1985 £0.22' 

Description No. Price 
Miniature SPST toggle, 2 

amp 250V a.c. 1958 £0.50' 
Miniature SPST toggle, 2 

amp 250V a.c. 1950 40.55" 
Miniature DPDT toggle, 2 

amp 250V a.c. 1980 £065' 
Miniature DPDT toggle, 

centre off , 2 amp 250V a.c. 1981 40.05* 
Push button SPST, 2 amp 

250V a.c. 1962 40.65* 
Push button SPST, 2 amp 

250V a.c. 1983 £0.60' 
Push button DPDT, 2 amp 

250V a.c. 1964 £082' 

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

Description 
1 pole 12 way 
2 pole 6 way 
3 pole 4 way 
4 pole 3 way 

MICRO SWITCHES 
Plastic button gives simple 

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

over action 
Rating 10 amp 250V a.c. 

Order No. Price 
1965 £0.411* 
1966 £0.411' 
1567 £0.411' 
1968 £0.42' 

Order No. Price 

1989 40.20 

1970 £0.25 

DISPLAYS 
Type Order No. Price 
BOL707 0.3in single 
BDL747 0.61n single 
BDL727 0.5in double 

1510 
1511 
1512 

E0.00 
LI .50 
£1.80 

COLD CATHODE ITT 5007 ST 
side viewing indicator tubes. Displays0 -9 and decimal points. 
Wide viewing angle- operates from 180V with 16kí7 series 
anode resistors- character height 18.5mm pin connections 
supplied. 

Order no. 1513 Price £060 

VOLTAGE REGULATORS 
Positive Regulators TO220 case 
MVR 7805 5V 11.25 
MVR781212V Eí25 
Negative Regulators TO220 case 
MVR7905 SV E1.05 
MVR 791212V 11.85 

MVR781515V 4125 
MVR782424V Et26- 

MVR791515V £1a5 
MVR792424V E105 

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

CLUDE OUR PART NUMBER. 

VAT 
ADD 12 #% TO PRICES MARKED". ADD 8% 
TO OTHERS EXCEPTING THOSE MARKEDt. 

THESE ARE ZERO RATED 

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

131-PAK 
Dept. P.W.1, P.O. Box 6, Ware, Herts 

COMPONENTS SHOP: 
18 BALDOCK STREET, WARE, HERTS. 
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Geoffrey Arnold 
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Eric Dowdeswell G4AR 
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Peter Metalli 

TECHNICAL EDITOR 
Ted Parratt, BA 

NEWS & PRODUCTION EDITOR 
Bill Tull 

TECHNICAL ARTIST 
Alan Martin 
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Frank Ogden 

SECRETARIAL Linda Wald 
Belinda Mould 
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CLASSIFIED ADVERTISING 
01 -261 5762 Colin R. Brown 
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BINDERS 
Binders, for either the old or the new format, 
are £2.85 and Indexes are 45p (Inc VAT) and 
can be obtained from the Post Sales Depart- 
ment, IPC Magazines Ltd., Lavington House, 
Lavington Street, London SE1 OPF. Remit- 
tances with overseas orders for binders should 
include 60p to cover despatch and postage. 

BACK NUMBERS 
We are very glad to announce the re- establish- 
ment of a PW Back Numbers Service for our 
readers. In future back numbers dated from 
June 1977 only will be available from our Post 
Sales Department for 65p, which includes 
postage and packing. Cheques and Postal 
Orders should be made payable to IPC Maga- 

zines Ltd. 
Send your orders to:- Post Sales Department, 
IPC Magazines Ltd., Lavington House, Laving - 

ton Street, London SE1 OPF. 
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A Logicd Step? 
MICROPROCESSORS, as those of you who read our competitor 

magazines will know, are all the rage. As so often happens with 
modern developments in electronics (and, to a certain extent, in 

other fields) much thought has been devoted to finding new applications 
for this answer to all our problems. 

The replacement of electro- mechanical control systems in things like 
cars, sewing machines, washing machines, etc., is a fairly logical step, 
giving great scope for improvement in reliability, and some reduction in 
cost. Other applications, such as the "computerised door- chime" reviewed 
last month, for things which were simply not practicable before, are also 
obviously valid. 

When we get into the realm of the replacement of ranks of logic pack- 
ages by a microprocessor and its memory, the advantages become more 
questionable. On a production line, considerable savings in assembly 
time are possible, though for the home constructor this is not quite so 
important. Systems can become more flexible, providing you can afford 
the memory required to store all the different programs -but what are 
you going to use this flexibility for? For control systems in a space capsule, 
orfor some of the newer and more interesting TV games, all well and good. 
But for domestic control systems, I wonder. 

If you are talking about central- heating controllers, burglar and fire 
alarms and the like, most of the cost and complexity is in the input /output 
devices and the sensors and controls, and these remain the same, by and 
large, whatever form the central processing unit takes. The idea of one 
box of electronics in a house, controlling a multiplicity of appliances and 
systems, doesn't really seem to be the answer. Even some microprocessor 
experts are now admitting that a separate processor in each application is 
likely to be a better solution. So what price flexibility? Each appliance and 
system will contain a single microprocessor chip with the necessary 
memory built in, dedicated to that one purpose and incapable of doing 
anything else. 

For these reasons, we do not think that microprocessors have much 
application for the home constructor as yet, though obviously they are of 
interest, especially for anyone also involved professionally in electronics. 
We will not be ignoring them; one thing for sure, they aren't going to go 
away. But what do you, our readers, think about the subject? We would 
love to hear. 

Geoffrey Arnold 

PLEASE NOTE 
We do not operate aTechnical Query Service except on matters concerning 
constructional articles published in PW. We do not supply service sheets or 

information on commercial radios, TV's or electronic equipment. 
All queries must be accompanied by a stamped self- addressed envelope 

otherwise a reply cannot be guaranteed. 
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Catalogue with a Plus 
Available now from Plustronics, is 
their latest catalogue containing all the 
gen on the latest range of portable 
radios, radio /cassette recorders, tape 
decks, headphones, in -car units, digi- 
tal watches and electronic calculators. 

Many of the products in the cata- 
logue are listed under the "Plustron" 
brand name, including the recently 
announced MC1500 Music Centre, 
which is featured on the front cover. 
Other brand names handled by Plus- 

warehouse and distribution complex 
at Leeds. 
Well known for their pioneering work 
in the compact cassette market, Aiwa 
were first with such innovations as 
automatic cassette loading; oil- 

tronics include Fair mate, Roxy, Aiko 
and Dansk. 

For a copy of the Plustron catalogue 
which is called "A World of Entertain- 
ment", contact Plustronics Ltd., Hemp - 
stalls Lane, Newcastle, Staffs. ST50SW. 
Tel: 0782 615131 or call at their London 
Showroom at 235 -241 Regent Street, 
London, W1. 

damped ejection; full automatic stop; 
synchronised recording between cas- 
sette and turntable; and the first full 
HiFi music centre. Another 'First' by 
Aiwa, is a unique insurance scheme 
whereby the company offer, free of 
charge, insurance against fire, theft 
and accidental damage on every HiFi 
separate or music centre sold between 
November 1st 1977, and October 31st 
1978. Insurance cover lasts for two 
years and costs purchaser absolutely 
nothing. The full range of Aiwa pro- 
ducts can be seen, inspected, heard 
and whatever else you need to do, 
at the new showroom which is sited at 
the New Brunswick Shopping Precinct, 
a short step from Tottenham Court 
Road and an even shorter step from 
Russell Square tube station. 
Aiwa Sales and Service (UK) Ltd., 
56 -58 Brunswick Centre in Bloomsbury, 
London WC1. Tel 01- 2782081. 

Showtime 
Aiwa, one of the fastest growing 
Japanese HiFi manufacturers have 
recently opened a new London Show- 
room. Growth of the company has 

continued since Aiwa were first 
marketed and distributed by Johnsons 
of Hendon, and continued growing 
when Aiwa decided to do their own 
marketing by opening up a new office, 
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Stocking-up? 
As the old saying goes "stock is as 
good as money ", and by the look of the 
latest stock list published by Watford 
Electronics, they would appear to be 
potential millionaires considering the 
extensive and varied range of compo- 
nents included in the list. Now available 
to PW readers, this stock list contains 
just about everything for the electronic 
enthusiast, is clearly set out with com- 
ponents under headings and listed by 

type number. Ratings, where applic- 
able are also shown, together with the 
type of package and the cost per unit. 
As the list is about 210 x 300mm, when 
ordering, please enclose an SAE. 
Watford Electronics, 33 Cardiff Road, 
Watford, Herts. Tel: Watford 40588 

Light work 
A new family of Silicon Photovoltaic 
Cells are now available from National 
Semiconductors Ltd., and are ac- 
companied by claims of good stability, 
high efficiency and excellent short 
circuit current linearity over wide 
ranges of illumination. 

Available in TO18, TO5 and tin 
diameter hermetically sealed packages 
these cells also feature low leakage 
currents of 10µA max. when reversed 
biased by only 1.5V, and fast response 
rates of typically 8uS. Operating 
temperature range extends from -60 °C 
to +125 °C. 
National Semiconductors Ltd., Stamford 
House, Stamford New Road, Altrincham, 
Cheshire. Tel : 061 928 -3417. 

Keep-it-clean! 
You've heard what they do to old 
warships to stop the elements getting 
to them -they 'mothball' them. 
Although the 'Mothballing' material 
differs slightly, you can now protect 
your records in a similar manner, with 
a new product called 'Sound Guard'. 
Originally developed for NASA, as a 

dry lubricant for the moving parts of 
space craft, it can now be obtained in 
a Hi -Fi form which is sprayed onto the 
surface of records. When buffed up 
immediately following application it 
leaves a five- millionth -of -an -inch thin - 
film solid lubricant of low shear 
strength bonded to the record groove. 
Other advantages are that while 
Sound Guard bonds to record 
surfaces, it will not bond to itself, so 
re- application will not cause a build -up 
of the coating. Also it contains an 
anti -static property, which all goes 
towards helping keep the groove 
clean and free from dust. 

Marketed in the UK by Pyser Ltd. a 

2oz bottle with a pump sprayer and 
buffer pad (sufficient for 25 LP's) 
costs around £4.99. 
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DIRECT CON VERSION_ recever 
Short wave listening can be an interesting and absorb- 
ing pastime. High performance SSB /CW short wave 
receivers do however tend to be very complex and 
rather expensive; it is unfortunate that the com- 
plexity of a receiver which has all the desirable 
features can be somewhat daunting to anyone but 
the most experienced constructor. 

The basic receiver described here covers the popu- 
lar 20m (14MHz) amateur band. This band offers a 
considerable long distance (DX) potential. This pro- 
ject is equally suitable for the beginner who requires 
a simple yet effective design, and the experienced 
short wave listener who requires a second, highly 
portable receiver. The unit may also be used in con- 
junction with a 2m converter having an intermediate 
frequency (IF) of 14 to 16MHz. The receiver will then 
cover the bottom end of the 2 metre band (144.0 to 
144.4MHz) in which there is a great deal of VHF 
signal sideband (SSB) activity. Component changes 
and circuit modifications are also provided for cover- 
age of the other amateur bands between 3.5MHz and 
30MHz. 

Single band design makes for considerable sim- 
plicity as regards coil winding and calibration; it also 
avoids problems associated with multi -band construc- 
tion. Furthermore, the direct conversion technique 
ensures that the receiver is less prone to spurious 
signals, such as image channel interference, which 
can often be a problem with conventional super- 
heterodyne receivers using single conversion and a 
low intermediate frequency. 

The receiver uses a minimum number of semi- 
conductor devices and is assembled using a single 
printed circuit board. The receiver may be built for a 
modest outlay of around £10 to £13 and alignment 
can readily be carried out using a signal generator 
or a second receiver. 

Why direct conversion ? 
The vast majority of amateur activity in the HF 

bands is either single sideband (SSB) or morse (CW). 
Conventional receiver designs fall into two main 
categories. These are tuned radio frequency (TRF) 
and supersonic heterodyne (superhet). TRF receivers 
are relatively insensitive and unselective and thus 
some form of regeneration is needed. A TRF receiver 
cannot receive SSB or CW signals unless the regenera- 
tion is increased to a level which allows the receiver 
to oscillate continuously. This arrangement lacks 
frequency stability. The level of regeneration must 
also be frequently varied according to the strength 
of the incoming signal. 

Superhet receivers, although selective and sensi- 
tive, tend to be complex and difficult to align. Further- 
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more, if SSB or CW signals are to be received using 
a superhet, it is necessary to incorporate a beat 
frequency oscillator (BFO) stage and a suitable 
detector. 

The direct conversion receiver is halfway between 
a TRF receiver and a superhet. The incoming signal 
is mixed with a local oscillator signal operating on the 
same frequency. This should be clearly distinguished 
from the arrangement in a superhet where the local 
oscillator and signal frequencies differ by an amount 
equal to the intermediate frequency of the receiver. 
Thus the direct conversion receiver can be thought of 
as a superhet receiver with zero intermediate fre- 
quency. This may sound rather odd but it simply 
means that the incoming signal mixes with the local 
oscillator signal to produce an audible beat frequency. 
When SSB signals are to be received, the local oscil- 
lator is tuned to exactly coincide with the incoming 
carrier frequency. The result is correctly demodu- 
lated audio regardless of whether upper or lower side - 
band is being used. When a CW signal is to be re- 
ceived, the local oscillator is tuned to a very slightly 
different frequency from that of the incoming carrier. 

Fig. 1: Block diagram of simplest direct conversion receiver. 

Practical Wireless, January 1978 

www.americanradiohistory.com

www.americanradiohistory.com


fin Radio frequency 
amplifier 

Balanced mixer 
product detector 

/Most 

Local oscillator 

Audio frequency 
pre -amplifier 

Thus the CW signal is converted to a beat note within 
the audio frequency range. 

The basic form of direct conversion receiver is 
shown in Fig. 1. This incorporates a separate local 
oscillator stage. A worthwhile improvement in sen- 
sitivity can be achieved by the addition of a radio 
frequency amplifier stage. This offers the further 
advantage of providing a degree of isolation between 
the local oscillator stage and the aerial, thus helping 
to minimise the amount of local oscillator radiation 
from the receiver. The block schematic of the receiver 
is shown in Fig. 2. The AF amplifier has a tailored 
frequency response and is important in setting the 
selectivity characteristic of the receiver. 

Balanced Detector 
There is nothing new in the concept of a receiver 

which uses a phase synchronous detector. The tech- 
nique is used in both colour TV receivers and in 
stereo decoders. In order to provide best results, 
the local oscillator (or reference) should be phase 
locked to the incoming signal carrier. This is neces- 
sary for the reception of AM signals where even a 
small phase error can be disconcerting due to the 
presence of an audio image which is unavoidable 
when a double sideband signal is demodulated. In 
advanced receivers, a frequency reference is derived 
from the signal by means of a threshold gate and FLL 
but this is not necessary for reception of single side - 
band and CW signals. Furthermore, provided that the 
detector exhibits a high degree of linearity, the selec- 
tivity of the receiver is determined solely by the 
frequency response of the audio stages. This 
eliminates IF filters which are found in superhet 
receivers. 

Fig. 3: Balanced detector circuit. 

The simplified circuit of the balanced detector is 
shown in Fig. 3. It should be noted that, in practice, 
the reference provides a much greater voltage than 
that of the signal applied to the detector. Dl and D2 
are effectively alternately switched "on" and "off" 
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Audio frequency 
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TMC4421 

Fig. 2: Block diagram of circuit used in this receiver. 

at the frequency of the reference oscillator. D2 con- 
ducts on positive going half cycles and Dl on nega- 
tive half cycles. R. represents the source im- 
pedance of the reference oscillator circuit amounting 
to a few hundred ohms. Ti provides signal voltages 
which are supplied to Dl and D2 in antiphase. C is 
chosen so that it has negligible reactance at the 
reference frequency and a very high reactance at 
audio frequency and thus behaves as a high pass 
filter. Li and C2 form a low pass filter preventing both 
the reference output and signal input from reaching 
the audio stages. 

SSB to bawncea detector 

Fig. 4: The upper trace shows SSB signal 100% modulated by a square 
wave. Note the phase reversals. Without the reference carrier inserted 
by the receiver local oscillator (middle trace) speech would be received 
at double the natural frequency and hopelessly distorted. Square wave 
modulated SSB signals would not be resolved in any form. The lower 

trace depicts the recovered modulation from the upper trace. 

When the signal and reference voltages are in 
phase, the balance of the detector is preserved and 
the output voltage after the low pass filter is zero. 
When a constant phase error exists between the 
signal and reference voltages the detector no longer 
remains balanced and a constant DC output voltage 
is produced. This may be positive or negative depend- 
ing on the relative phase. When the phase error is 
not constant but changing, a corresponding alter- 
nating output voltage will be produced. Finally, if 
the signal and reference voltages differ by a constant 
frequency, say 1kHz, an audio signal is produced at 
this frequency. Fig. 4 shows a 100% modulated SSB 
signal applied to the detector. 

Circuit description 
A dual gate FET is used as the RF amplifier. The 

gain of the stage is made variable by adjusting the 
bias voltage applied to gate -2 of the transistor. The 
input tuned circuit, Ll /Cl, is damped by means of 
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Fig. 5: Circuit diagram. 

R13 to broadly tune to the 14MHz band. Its "Q" is 
however kept sufficiently high in order to reduce 
strong out of band signals. The RF stage is followed 
by a balanced detector arrangement using two ger- 
manium diodes, Dl and D2. Coupling from the RF 
amplifier stage to the detector is via a broadband 
transformer arrangement with damping provided by 
R4. Adjustment of the balance of the detector stage 
is provided by RV1. This compensates for any varia- 
tion in the characteristics of the two diodes and is 
adjusted for maximum rejection of breakthrough 
from strong amplitude modulated signals which may 
otherwise be demodulated in a conventional manner. 

The local oscillator uses a junction gate field effect 
transistor. Silicon diode, D3, provides automatic nega- 
tive bias for the gate of the transistor. The supply 
voltage for the oscillator is stabilised by means of 
the zener diode, D4. The complete circuit diagram is 
shown in Fig. 5. The oscillator frequency is varied by 
means of VC1. The initial adjustment of operating 
frequency is carried out by means of the ferrite dust 
core of L2. 

The demodulated audio signal is passed to the AF 
pre -amplifier. RFC2 and Cll operate as a low pass 
filter. C12 and C13 are used to define the operating 
frequency range of the pre -amplifier stage, Tr3. The 
audio power amplifier stage is straightforward and 
uses an LM380. It produces ample output from a 6V 
supply. 

Construction and layout 
With the exception of the controls, VR1, VR2, VC1 

and Sl, the battery holder and sockets SKI, all com- 
ponents are mounted on a printed circuit board. The 
component layout is fairly important and the use of 
a printed circuit board is highly recommended. Other 
forms of construction (matrix board, Veroboard or 
point -to- point wiring) may give rise to poor per- 
formance or instability unless great care is taken. 
Where a printed circuit board is not used, a good 
common earth connection to all parts of the circuit is 
essential. 

The input circuit, comprising Ll and associated 
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is accomplished by using a small piece 

tinplate cut out and bent as shown in 
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22.5 

D imensions in mm 

50 30 

Fig. 6: This screen is essential for good stability. 

shown in Fig. 7, the corresponding component over- 
lay is shown in Fig. 8. 

Care should be taken to keep all the internal con- 
necting leads, short. The leads to the volume control, 
VR2, should be screened. The loudspeaker is mounted 
on the lid of the case and, when the lid is in place, 
care should be taken not to trail the loudspeaker 
leads across the circuit board. The aerial and con- 
verter input socket, SKl, is mounted on the rear 
panel of the chassis. The tuning capacitor, VC1, is 
mounted on a small aluminium bracket. The bracket 
is secured to the front panel of the receiver by means 
of the same two screws and nuts which retain a 
vernier drive mechanism. The "live" connection from 
VC1 to L2 on the printed circuit board should be 
made using stiff wire, preferably 18 or 20 SWG; this 
helps improve the frequency stability. The earth tag 
of VC1 is returned to the common rail on the printed 
circuit board by means of a short length of copper 
braid. The outer conductor removed from a short 
length of 50 ohm or 75 ohm coaxial cable is ideal for 
this purpose. The lid of the case should also be 
earthed to the common rail. This prevents hand 
capacitance effects. 

In the prototype, the printed circuit board is held in 
place by means of four 25mm spacers which are 
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Fig. 7: The printed circuit board 
shown copper side. People are 
strongly recommended to use this 
board layout having been deve loped 
and checked with several proto- 
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from the Readers' PCB Service 
(p 658) if required, quoting Ref. 
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Fig. 8: The PCB overlay showing component locations. 

secured to the bottom of the chassis by countersunk 
screws. The battery holder is made from suitably 
bent aluminium and then lined with a strip of foam 
rubber. The battery holder fastens to the back of 
the case by two nuts and bolts. 

Coil winding details 
Both coils, L1 and L2, are wound on 7mm diameter 

coil formers fitted with dust cores. Ll comprises a 
main tuned winding of 20 turns of 26 SWG enamelled 
copper wire closewound with an aerial winding of 4 
turns 30 SWG enamelled copper wire as in Fig. 9a. A 
thin layer of PVC tape is used to hold the main tuned 
winding in place while the aerial winding is com- 
pleted. 

L2 consists of a single tuned winding of 24 turns of 

Aerial input 
Aerial winding 
overwound on - main winding 

Earth Maìn tuned winding 
(top end) to 

I g1 of Tri 

. (a) Li 

l ! 
Single winding 

closewound 

(b) L2 

ITMC446I 

Fig. 9: Coil 
winding de- 
tails for L1 

and L2. 
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26 SWG enamelled capper wire closewound as in 
Fig. 9b. After winding, both coils are liberally coated 
with a quick setting epoxy resin adhesive. This seals 
the winding in place and provides a very effective pro- 
tective coating. 

Mixer winding 
(a) Ferrite ring 

Drain winding 

Mixer winding 
(b) Dust core 

ITMC447I 

Fig. 10: Details of detector transformer (see text). 

The interstage coupling transformer is wound 
according to Fig. 10. The transformer is wound on a 
miniature ferrite ring of approximate diameter 
12mm. The drain winding (primary) consists of 10 

turns 30 SWG enamelled copper wire. The mixer 
winding (secondary) consists of 5 turns 30 SWG 
enamelled copper wire. The transformer is similarly 
sealed with quick setting epoxy resin adhesive. If a 
ferrite ring is not available, the transformer may be 
wound using a 17mm x 8mm diameter dust core. The 

656 

thread on the core facilitates a guide in which the 
transformer may be wound. The drain winding (pri- 
mary) consists of 12 turns 26 SWG enamelled copper 
wire. The mixer (secondary) consists of 6 turns of 
30 SWG overwound in the centre of the core. The 
transformer should be sealed with quick setting epoxy 
adhesive. The performance of the receiver is slightly 
better when a ferrite ring is used for the interstage 
transformer. 

* components 

Resistors 
R1 10kû 
R2 33kû 
R3 3300 
R4 2.2kû 
R5 4700 
R6 47kû 
R7 3300 
R8 10162 

R9 1M12 
R10 33kû 
R11 1 kû 
R12 22kû 
R13 10kû 
All 1W 5% carbon 

Capacitors 
Cl 47pF 
C2 lOnF 
C3 100nF 
C4 100nF 
C5 47pF silvered mica 
C6 68pF 
C7 100pF 
C8 lOnF 
C9 220pF 
C10 470pF 
C11 22nF 
C12 100pF 
C13 1,0 63V 
C14 100µF 10V 
C15 1µF 63V 
C16 1000pF 
C17 100nF 
C18 100µF 10V 
C19 1001,F 10V 

Semiconductors 
Tri 40673 
Tr2 2N3819 
Tr3 BC108 
IC1 LM380N 
D1 0A90 
D2 0A90 
D3 1N4148 
D4 BZY88 C3V9 

Potentiometers 
VR1 10k0 lin 
VR2 5kû log 
VR3 5kû preset 

Miscellaneous 
VC1 15pF Jackson type C804. S1 SPDT miniature toggle 
switch. RFC1, RFC2 1 mH RF chokes. T1 miniature ferrite 
ring or dust core, two coil formers 7mm diameter fitted 

with dust cores, vernier dia, 50mm, loudspeaker 
50mm 8û *W. Case 127mm x 152mm x 89mm, 14 pin 

low profile dual -in -line IC socket, battery holder for 
4 x HP7 1.5V cells plus snap connector to suit. Knobs. 
Mounting pillars. Double sided push fit pins. Coax 

socket for aerial and jack socket for 'phones. 
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Initial checks and alignment 
After completing the wiring and assembly of the 

receiver, a careful visual check should be made for 
any faults. A 6V battery (4 x HP7) should be con- 
nected and the current consumption measured. If the 
receiver is working correctly, the supply current 
should be approximately 12mA. A slight variation 
should be noticed when the RF Gain control, VR1, is 
adjusted. 

Alignment of the receiver can be carried out by 
using either an RF signal generator or an existing 
short wave receiver. The signal generator should be 
set for an unmodulated output at 14MHz. The tuning 
capacitor, VC1, should be set to maximum capa- 
citance. L2 should then be varied until a beat note is 
heard. Carefully adjust L2 for zero beat (ie: the 
apparently dead spot at the centre of the two 
ranges in which an audible beat is heard). Note that 
it should not be necessary to have the signal genera- 
tor directly coupled to the receiver for this purpose. 
Stray coupling, using a short throw -out aerial, should 
be sufficient to produce a strong beat signal. After 
locating the zero beat position corresponding to 
14.0MHz, re -set VC1 to minimum capacitance. Vary 
the signal generator frequency until a zero beat is 
found and note the new frequency. This will be 
approximately 14.4MHz; it should extend to 
14.35MHz if the whole of the 20 metre band is to 
be covered. 

To align the RF amplifier stage, adjust L1. Switch 
the signal generator to give a modulated carrier at 
14.2MHz but leave the setting of VC1 at minimum 
capacitance (do not search for a beat note). A tone 
should be heard in the receiver's loudspeaker. If this 
is not the case, increase t e output level of the signal 
generator accordingly. Note that the tone should not 
vary in frequency as VC1 is adjusted. Now adjust Ll 
for maximum loudspeaker output. If necessary, re- 
duce the output level of the signal generator as reson- 
ance is approached. Finally adjust VR3 for minimum 
output -it should be possible to null the tone out 
almost completely. The alignment procedure should 
be repeated once again after which the cores of Ll 
and L2 should be sealed. An antenna may then be 
connected to the receiver and its "on -air" perform- 
ance can be checked. 

Where a signal generator is not available, the 
frequency of the local oscillator can be set using a 
calibrated receiver. The receiver should be set to 
14.0MHz and VC1 adjusted to maximum capacitance. 
L2 is then adjusted until a strong signal is heard in the 
main receiver, this will of course appear as an un- 
modulated carrier. The two receivers should be in 
fairly close proximity for this purpose and, if neces- 
sary, a short length of wire can be used to link the 
two aerial sockets so that sufficient coupling of the 
local oscillator signal is obtained. If more than one 
signal is heard on the main receiver (corresponding 
to two different positions of the core of L2) make sure 
that the stronger of the two is selected. This 
phenomenon is due to the image channel of the main 
receiver. Re -set VC1 to minimum capacitance and 
find the new local oscillator frequency by re- tuning 
the main receiver. This should be above 14.35MHz. 
Next connect an aerial to the unit and adjust VC1 to 
a signal which is fairly strong and continuous. A tele- 
printer signal is ideal for this purpose. Carefully 
adjust Ll for maximum output from the loudspeaker. 
If necessary, reduce the RF gain control accordingly. 
VR3 should be set to mid -position, but if break- 
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through from strong amplitude modulated broadcast 
signals on adjacent frequencies is subsequently ex- 
perienced, the preset should be adjusted for a null 
to minimise the effect. 

If the local oscillator frequency coverage is found 
to be too low even after adjustment of L2, C5 should 
be replaced by a 33pF silver mica capacitor. If the 
local oscillator frequency coverage is found to be too 
high, C5 should be similarly replaced by a 68pF silver 
mica capacitor or alternatively a 15pF silver mica 
capacitor can be wired directly in parallel with VC1. 

If adequate screening is not used between the oscil- 
lator and RF circuits, a form of RF instability may 
occur. This is due to local oscillator radiation entering 
the RF amplifier and may only manifest itself when 
the RF gain control is turned fully up. Detuning Ll 
will usually cure this problem; however, the best 
solution is to ensure that a screen is fitted and that 
the lid of the case is adequately earthed (this is 
usually accomplished by the four securing screws). 

Should audio frequency instability be noticed, par- 
ticularly when not using the recommended printed 
circuit layout, a 100nF miniature polyester capacitor 
in series with a 4.7ohm 14yW carbon resistor should be 
wired directly between pin 8 and the integrated cir- 
cuit holder and the common earth rail. Also, when 
not using a printed circuit board, C19 should be wired 
as closely as possible between pin 14 of the integrated 
circuit holder and the common earth rail. 

Instability may also occur which manifests itself as 
a howling at maximum gain settings when headphones 
are being used. This can be cured by using an RF 
choke, consisting of 6 turns 30 SWG (or 8 turns 26 
SWG on a ferrite ring) wired directly between the 
loudspeaker output on the PCB and the headphone 
jack socket, SK4. However, few problems should be 
experienced if the recommended layout and printed 
circuit board is used. 

Using the receiver 
The performance of any short wave receiver de- 

pends greatly on the quality of the aerial system 
with which it is to be used and on the expertise of the 
user. This design gives acceptable results with a 
short "throw -out" aerial (15ft of flexible wire is ideal 
for this purpose). A good earth may improve per- 
formance further. If a dipole is available (this should 
be approximately 33ft in length and fed in the centre) 
results should be excellent. 

Tuning an SSB receiver often presents difficulties 
to the uninitiated. The newcomer to short wave listen- 
ing will however find that his ability to resolve SSB 
signals will improve considerably with practice. The 
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signal needs to be slowly tuned through until the 
speech appears normal. An incorrectly tuned signal 
will make you think that you are listening to Donald 
Duck. This is, of course, due to a shift in the frequen- 
cies of the speech components. With a little practice, 
the correct tuning point will easily be found. When 
incoming signals are very strong, the RF gain control 
should be backed off. This will assist in resolving 
signals. 

In the first few days of use, and with a very modest 
aerial, over twenty countries were logged with the 
receiver. These included DK, EA, EI, F, G, GW, HB, I, 
K, OE, ON, PA, SM, UA, UB, VE, W, YU. Propagation 
conditions on 20 metres vary considerably during 
the day and night. Seasonal variations are also notice- 
able. Thus do not expect instant long distance (DX) 
reception! A few days listening will soon tell construc- 
tors when and where to listen. 

This simple receiver was developed with low cost 
and portability in mind. It will not outperform a 
complex communications receiver. However, when 
used with an efficient aerial system, it gives an 
extremely good account of itself. 

appendix 
Table of component changes for alternative 
frequency coverage 
RF TUNED CIRCUIT 

Turns on Ll 
Band Cl 

sec. SWG pri. SWG 

3.5 -3.8 MHz 38 30 8 26 220 pF 
7-0-7-1 MHz 30 30 6 26 100 pF 

21.0 -21.5 MHz 16 26 3 26 22 pF 
28.0 -30.0 MHz 12 26 3 26 22 pF 

C20 47nF 

I TMC445I 

Tr2 

Fig. 11: Oscillator circuit modification for lower frequencies (see note 
below). 

OSCILLATOR TUNED CIRCUIT 

Band 
Turns 
on L2 SWG VC1 C5 

3-5-3-8 MHz 
7.0 -7.1 MHz 

21.0 -21.5 MHz 
28.0 -30.0 MHz 

30 *see note 30 
22 *see note 26 
16 26 
10 26 

100pF 
15pF 
15pF 
15pF 

220pF 
100pF 
47pF 
47pF 

*Note: Use modified circuit for oscillator shown in Fig. 11. 
Also increase the primary turns on T1 to 20 (30 
swg) and secondary to 15 turns (30 swg). The use of 
a ferrite ring as the core of Tl is strongly recom- 
mended for the 3.5 MHz and 7 MHz bands. 
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READERS 
PCB 
SERVICE 

I To:- READERS PCB SERVICES LTD, 
PO BOX 11, WORKSOP, NOTTS 

Please supply PCBs as indicated by tick /s in box /es 

Issue Project Ref Price P/P 

Dec 75 Sound -To -Light Display DN0798 1.15+12 
Dec 75 Disco System, Amp. (2 req'd) each AM0421 4.40 +22 
Dec 75 Disco System, Light Modulator AM0423 3.50 +22 
Mar 76 CMOS Crystal Calibrator AM0438 1.19+12 
Apr 76 Wobbulator AM0443 1.08+12 
Apr 76 Auto. Slide Synchroniser AM0441 2.33+15 
June 76 Dig. Freq. Meter (set of 5) A015 and 4x A004 3.17 +15 
July 76 Transistor Tester A002 3.08 +18 
July 76 Disco Preamplifier A003 0.65 +12 
Aug 76 Cassette Player Power Supply A001 0.65 +12 
Sep 76 Capacitance Meter A009 2.59 +14 
Oct 76 Digital Car Clock (set) A011/012/013 2.58 +12 
Oct 76 Interwipe DN8JM 0.80+12 
Oct 76 Video -Writer (set) D002/3/4/6 A007 21.44+50 
Oct 76 Hazard Flasher D005 0.76 +12 
Nov 76 Low Level Battery Indicator A016 0.40 +12 
Nov 76 Electronic Thermostat A017 1.30+12 
Nov 76 Cirtest Probe A018 0.48 +12 
Nov 76 Burglar Alarm A019 0.50 +12 
Dec 76 Chromachase A021 5.70 +22 
Jan 77 Oscilloscope Calibrator A023 1.25+12 
Jan 77 Icelert A020 1.45+12 
Jan 77 Polyphon, motor and main boards A025/4 7.90 +20 

Polyphon, tune disc blank, (SRBP) A008` 0.90 +15 
Feb 77 Transistor Checker A026 1-18+12 
Mar 77 FM Stereo Touch Tuner D023/4/5 7.50 +20 
Apr 77 Tug 'o' War (set) A029/030 2.88 +12 
Apr 77 Gas /Smoke Sensor Alarm A028 0.65 +12 
May 77 2 -Way Intercom D019 1.28+12 
May 77 Protected Battery Charger A027 2.38 +12 
May 77 Seekit Metal Locator A031 3.38 +12 
June 77 Reverberation Amplifier A032 2.38 +12 
June 77 Versatile AF Generator A033 2.38 +12 
June 77 Tele -Games D029 3.22 +18 
July 77 20W IC Amplifier A034 1-38+12 
July 77 Radio 2 Tuner A035 1.68+12 
July 77 Digital Clock Timer A036 3.28 +12 
Aug 77 Shoot (Telegames) D035 1-55+1 5 

Aug 77 Atomic Time Receiver D036 2.65 +15 
Aug 77 Morse Code Tutor Cards (SRBP) A037 4.75 +15 
Sept 77 Jubilee Electronic Organ A038 19.00 +75 
Sept 77 Electronic Car Voltage Regulator D037 1.25+12 
Oct 77 Audio Level Indicator D039 0.98 +12 
Oct 77 Sine -Square Wave Generator D040 2.35 +15 
Nov 77 Laboratory Power Supply A039 3.50 +12 
Jan 78 Proportional Power Controller DN9JM 0.78 +12 
Post and packing is for one board or set of boards. Prices include 
VAT. Remittances with overseas orders must be sufficient to cover 
despatch by sea or air mail as required. 
I enclose Postal Order /Cheque ACCESS welcome. 

No Send card number only. 
for £ made payable to READERS PCB SERVICES LTD 

NAME 

ADDRESS 

Post Code 

Any correspondence concerning this service must be addressed 
to READERS PCB SERVICES and not to the Editorial offices. 
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So you want to pass the 
R.A. E. (Radio Amateurs' Examination i 7 

John Thornton Lawrence GW3JGA & Ken Mc Coy GW8CMY 

Before we consider the behaviour of alternating 
current and voltage in circuits containing inductors 
and capacitors, we will have a look at the phen- 
omenon of capacitance. 

Capacitance 
If we place two metal plates close to one another 

and separate them with a piece of insulating material, 
we have an arrangement which will store electricity 
in the form of a charge. The capacitance of the 
arrangement depends on a number of factors: - 

i. Area of the plates 
ii. Distance between the plates 

iii. The nature of the insulating material occupy- 
ing the space between the plates (specifically 
the Dielectric Constant or relative permit- 
tivity) 

The unit of capacitance is the farad -an uncom- 
monly large unit for the purposes we require -so 
that the values found in radio work are micro- farads 
(10 -6), nanofarads (10 -e) and picofarads 

Dielectric Constant 
If we measure the value of capacitance of two 

metal plates, separated by a certain insulating 
material, and repeat the measurement keeping area 
of plates and distance apart the same but having a 
vacuum separating them, then the ratio between the 
two values of capacitance will be equal to the dielec- 
tric constant of the insulating material. This constant 
is usually denoted by the letter K and the capacitance 
of a capacitor is given by the relationship:- C is 

proportional to áA, where A is the area of 

the plates and d the spacing between them, 
A capacitor is classified by the material used as 

the dielectric and the table below shows some types 
of dielectric used together with their dielectric 
constants. 

Material Dielectric Constant 
Air 1 

Dry paper 2.5 approx 
Polyester 5 approx 
Mica 5 -7 approx 
Aluminium oxide 

(electrolytic) 7.5 approx 
Ceramic (Lo K) up to 20 
Ceramic (Hi K) up to 10,000 

The Dielectric Strength is the voltage at which the 
dielectric breaks down and this and its thickness 
determines the maximum safe working voltage which 
may be applied to the capacitor. 

Capacitor Ratings 
The two most important practical ratings of a 

capacitor are its capacitance and its working voltage 
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and these are almost invariably marked on the 
capacitor. The required value of capacitance depends 
on the purpose for which it will be used and the 
voltage rating on the maximum voltage that will be 
present across the capacitor under all operating con - 
ditions. 

The required accuracy or tolerance of the capaci- 
tance value depends on how critical the circuit is to 
this. For example, the capacitance of an electrolytic 
capacitor, providing the smoothing in a power supply, 
could be greater or less by 20 per cent of its stated 
value without causing any significant change in per- 
formance, but a silvered mica capacitor in the 
oscillator tuning circuit of a communication receiver 
would cause serious tuning errors if its value was 
in error by this amount. In some applications there- 
fore, the tolerance is also an important factor. 

There are other factors too, such as insulation 
resistance, temperature stability, physical size, etc., 
which affect the suitability of a particular type of 
capacitor for a particular use. 

Air Dielectric Capacitors 
These are usually in the form of variable capacity 

tuning capacitors having a set of fixed plates with a 
set of moving plates that swing into mesh between 
the fixed plates. This enables the effective area of the 
plates, and so the capacitance, to be varied. 

Air dielectric tuning capacitors for use in 
receivers, where the maximum voltage may be only 
a few volts, can have very close spacing between the 
plates, but types for use in transmitters where high 
voltages are present, must have significantly greater 
spacing to avoid voltage breakdown or flashover. The 
breakdown voltage of air is about 25,000V /cm and 
the spacing between the plates of a tuning capacitor 
for a receiver would be about 0.2mm (mainly limited 
by the mechanical accuracy) and for a 150W HF 
transmitter about 1.5mm. 

Mica Capacitors 
The mica capacitor uses thin sheets of mica as the 

dielectric and offers the best electrical properties 
possible but for a given capacity it tends to be large 
and fairly expensive. Mica is a very stable material 
naturally, after all it has been lying in the ground 
stabilising for millions of years, so the capacitor using 
it as a dielectric will also have excellent stability. The 
mica capacitor is therefore, ideal for use in tuning 
or other critical circuits. 

The silvered mica capacitor has the electrodes 
deposited as a film of silver on the surfaces of the 
mica and so enables very thin blades of mica to be 
used. The blades are stacked with interconnecting 
foils and are then clamped or riveted together which 
gives them their characteristically flat "postage 
stamp" shape. Silvered mica capacitors are available 
in values from 1pF to about 10,000pF and usually 
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have a voltage rating of 250 to 500V although higher 
voltage ratings are available for use in transmitters. 
They are very suitable for use in RF tuned circuits 
up to several hundred MHz and will carry appreciable 
RF currents in transmitter applications. 

Some "compression type" trimmer capacitors use 
mica as a dielectric and in these the mica is sand- 
wiched between spring foil electrodes. The capaci- 
tance is varied by squashing the sandwich with an 
adjusting screw and so changing the dielectric from 
partly air and partly mica to just mica. These capaci- 
tors, which were once seen only in radio receivers 
are now being used in transistor VHF and UHF trans- 
mitters where their very low inductance and low 
losses make them ideal. 

Ceramic Capacitors 
Ceramic capacitors are made in various forms, the 

most popular being the tubular and disc types. The 
tubular type consists of a small ceramic tube which 
has silver deposited on the inside and outside sur- 
faces, the capacitance being determined by the area 
of the surface, the tube wall thickness and the 
ceramic dielectric constant. The disc type consists of 
a flat disc of ceramic with silver deposited on each 
side of the disc. Ceramic dielectric material can be 
made to have particular characteristics by adjusting 
the proportions of the ingredients. 

The low K ceramic material usually used in the 
tubular capacitors provides good stability with a 
fairly low and a predictable temperature coefficient 
( change of capacitance with temperature) so that in 
some circumstances they can be used with advantage 
in a tuned circuit to compensate for the opposite 
temperature effects in other components in the circuit. 
Their small physical size and low inductance makes 
them suitable for use in receivers and low power 
circuits in the VHF and UHF range. 

Tubular ceramic capacitors are also made in a 
lead -through form for decoupling supplies passing 
through a screening box or plate and they have a 
soldering flange or screwed bush for mounting. 
Variable tubular ceramic capacitors have the internal 
silvering replaced by a concentric adjusting screw 
and these are suitable for operation up to several 
hundred megahertz. 

Disc ceramic capacitors are usually of the Hi K 
ceramic type and have the advantage of very high 
capacity with small physical size and very low in- 
ductance. Hi K ceramic material has a high tempera- 
ture coefficient which makes these capacitors unstable 
in value and so unsuitable for use in tuned circuits. 
They suffer from losses at high frequencies but can 
be used successfully in bypass and decoupling appli- 
cations up to 1,000MHz. 

Wound Capacitors 
Polystyrene, polyester, polycarbonate and paper 

capacitors are made by winding two strips of metal 
foil into a roll, insulated by two strips of dielectric 
film or paper. Connection strips or edges are brought 
out to form suitable lead -out connections. Polystyrene 
is a high -grade dielectric having characteristics 
approaching those of mica; polystyrene capacitors are 
used in LF, MF and HF circuits where stability is 
important. Polyester and polycarbonate capacitors are 
suitable for most LF and MF applications up to a few 
MHz. Paper capacitors are mainly used in LF appli- 
cations and for high voltage power supply use where 
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working voltages up to several thousand volts are 
available. Capacitors of this type are usually hermeti- 
cally sealed in a can with special high voltage 
terminals. 

Polystyrene capacitors are available in values from 
10pF to 1µF and polyester, polycarbonate and paper 
capacitors from 1,000pF to 10µF approximately. 

Now follows the last major theoretical section, but 
a very important one, leading up to the resonant 
tuned circuit, an essential part of every, transmitter 
and receiver. 

Inductors and Capacitors in 
series and parallel 
(i) Inductors (not mutually coupled) 

Series 
Ltotat -= Lt -I-- L2 

Parallel 
1 LiL2 

Ltotat Li + tat 
Z 

Or Lto = 
1-'2 Lt i L2 

Li L2 

fW5671 

Fig. 20: inductors in series. 

Li 

-sóáöÖ -- 

6ò60- 
Fig. 21 : inductors in parallel. 

0 1 W568 

The arithmetic is the same as for resistors, in series 
they add and in parallel the total value is less than 
the smallest. Whereas for capacitors it is just the 
opposite, as shown'below. 

(U) Capacitors 
Series 

1 1 1 
{ 
- 

Ctotal C1 Ca 

Parallel 
Ctotat = Cl + C2 

Ci C2 ----IHF--° 
Iw56e1 I W5701 

Fig. 22: Capacitors in series, Fig. 23 Capacitors in parallel. 

In parallel they add and in series the total value is 
less than the smallest. We are now in a position to 
look at the behaviour of resistors, capacitors and 
inductors in circuits where alternating currents are 
flowing. 

AC Circuits 
Resistors in an AC Circuit. 

In this case both voltage and current are "in phase" 
with one another, i.e. they both reach maximum or 
minimum values at the same instant of time. When 
calculating current and voltage, the r.m.s. values are 
used, thus Irm, = Vr /R 
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R 

LJ 
Fig. 24: The voltage and current in a resistive circuit are in phase. 

Capacitors in an AC circuit (Capacitive Reactance). 

When an alternating current is applied to a 
capacitor it will charge it, first in one direction and 
then in the other. The maximum current will be 
flowing in or out of the capacitor when the applied 
voltage is changing most rapidly (i.e. as it goes 
through zero volts) and the current will fall to zero 
when either peak of the cycle has been reached and 
the voltage is virtually steady for an instant. 

Since the current is at a peak 14 cycle before the 
voltage it is said to "lead" the applied voltage by 
90° (one full cycle being 360 ° -see section on sine 
waves). The energy which is stored in the capacitor 
during the 14 cycle charging period is returned to the 
circuit in the following 14 cycle. The current flowing 
is known as Wattless Current as no power is dissi- 
pated in the conventional FR sense. 

c 
v 

Fig. 25: In a capacitive circuit, the current which flows leads the 
applied voltage by 90 °. 

If the relationship between voltage and current is 
investigated, the frequency of the alternating current 
must be taken into account, together with the value 
of the capacitance in the circuit. In fact, the current 
flowing is proportional to capacitance, frequency and 
voltage. By arranging these factors we can extract a 
quantity which is akin to resistance in a DC circuit. 
This quantity is known as Capacitive REACTANCE 
and its unit is the ohm. 

Capacitive REACTANCE (Xc) = 1 where 
2irfC 

f = frequency of alternating current, C = Capaci- 
tance and T = 3.142. 

Using Ohm's Law and reactance we can calculate 
the voltage or current in an AC circuit containing 
a capacitor:- 

I = X X V = V=IX° 

(note that E and I are r.m.s. values) 

Inductors in an AC Circuit (Inductive Reactance) 
When an alternating voltage is applied to an in- 

ductor the resultant current causes a back or induced 
e.m.f. to be generated which is proportional to the 
rate of change of the current. In the inductor, as in 

Practical Wireless, January 1978 

the capacitor, the maximum current occurs when the 
voltage is changing most rapidly (as it goes through 
zero), except that in the case of the inductor the 
current "lags" the voltage by 14 of a cycle or 90 °. 

It will be realised that if the frequency of the 
alternating current increases, so will the rate of 
change of current, thus the value of the e.m.f. 
generated in the inductance will be proportional to 
the frequency and the current flowing inversely pro- 
portional to the frequency. From this we can extract 
a quantity known as the Inductive REACTANCE, 
unit -again the ohm. 

Inductive REACTANCE (XL) = 27fL where f = 
frequency, L = inductance and it = 3.142. 

W5731 

Fig. 26: In an inductive circuit, the current lags the applied voltage 
by 90 °. The induced e.m.f. is in anti -phase (180° different) to the 

applied voltage. 

Again we can use Ohm's Law and calculate current 
and voltage in the inductive circuit using REACTANCE 
in the place of resistance: - 

I = XV = IXL XL = I 
L 

(note that V and I are in r.m.s. values). 

Reactances in Series and Parallel 
Reactances of the same kind, Inductive OR 

Capacitive can be treated similarly to resistors: - 
Series X = Xi + X2 + X3 

X X + + X2 X 1 2 3 

Reactances of opposite kinds, Inductive and 
Capacitive: - 
Series X = XL - Xe 

Parallel X - _ 
XL'X` 

Parallel 

XL - X° 
This follows because when reactances of opposite 

kinds are combined in a circuit, the currents lag and 
lead the voltages, in the inductive and capacitive 
sections respectively, by 90° and consequently they 
must first be subtracted from one another to find 
the total reactance. For this purpose, Inductive 
reactance is normally considered `positive' and 
Capacitive reactance `negative'. 

Impedance 
In any circuit containing reactances there will be 

some resistive element in the wires, for example, in 
the inductor windings thus when we consider the 
resistance to current flow presented by reactances 
we must add that presented by the ohmic resistance 
of the circuit. When we consider all these elements 
together, inductive reactance, capacitive reactance 
and resistance, it is known as IMPEDANCE. The 
resistive element of the impedance may be either 
in series or in parallel with the reactance. 
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Series 

The impedance Z in this case is Z = VR2 + X2 
where Z = Impedance (ohms), R = Resistance, and 
X = Reactance (inductive or capacitive). 
Parallel 

R.X 

Z V'R2 + R2 
In circuits which contain impedances, Ohm's Law 

can be applied as follows:- I = 
Z 

and V = IZ 

and Z = I . (use r.m.s. values of V and I). 

W5741 

x 

Fig. 27: Resistance and re- Fig. 28: Resistance and re- 
reactance in series. actance in parallel. 

Resonance 
The next characteristic of the AC circuit, that we 

are going to examine, is RESONANCE. This is a 
most importance effect which is employed many times 
over in every radio transmitter and receiver. As the 
AC frequency, applied to a circuit containing induc- 
tance and capacitance, is increased, the value of the 
inductive reactance increases, whilst that of the capa- 
citive reactance decreases, as shown in the graph 
below:- 

Fig. 29: Capacitive and inductive reactance plotted as a function of 
frequency. At the resonant frequency, fr, the two reactances are equal 

in value. 

From this it is apparent that at a certain frequency, 
fr, the capacitive reactance equals the inductive 
reactance. 

Series Resonant Circuit (Acceptor Circuit) 
If the frequency of V changes between f, and f2 

then the current flowing in the circuit will rise to a 
maximum at fr. The impedance, on the other hand, 
falls to a value equal to R. To summarise this in an 
expression:- 

XL = 2vfL and XD = i 

2rfC 

at fr 27d1 = i 
2rfC 

1 

270%/LC 

Where f = frequency in Hz, L = Inductance in 
henries, C= Capacitance in farads and 7r= 3.142. 

The value of the current flowing in the circuit is 
found as follows: - 

I_v_ 1 

Z \/R2 + (XL _ Xß)2 

Thus, at resonance, the impedance of a series 
resonant circuit is equal to the resistive component 
R, XL and XD having cancelled each other out. 

R 

Fig. 30: A series resonant 
circuit. 

R 

f 
Frequency 

f2 

Fig. 31: When a series RLC circuit is at resonance, the impedance is 
at a minimum, and the current is at a maximum. 

Parallel Resonant Circuit (Rejector Circuit). 
This arrangement is awkward for the purposes of 

investigating the variation of current and impedance 
with frequency, so an equivalent parallel circuit is 
used in which a perfect inductor and a perfect 
capacitor are in parallel with an assumed resistance, 
known as the dynamic resistance RD, RD being equal 
to 

Cr 
at resonance. The expression for the resonant 

continued on page 669 
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Mini -priced 
breadboards for 
maxi -sized 
projects. 
Experimentor" low -cost solderless bread- 
boards are the first in the world specially 
designed for 0.3" and 0.6" pitch DI P's. 

They clip together by an exclusive 
interlocking system in any configuration, 
(just like dominoes), so you arrange the 
breadboards to suit your circuit, 
not vice- versa. 

They are precision moulded from 
durable, flame- retardant plastic, 
and feature alphanumeric 
coding for easy circuit 
building, and 
non-corrosive, pre-stressed 
nickel -silver alloy contacts - 
reliable for well over 10,000 insertions. 

EXCLUSIVE 
INTERLOCKING 
SYSTEM. 

TOP BOTTOM 

x 

A 
e 

E 

15 20 25 

G 
H 

J 1 10 15 
fll 

i 

i 

Contact resistance is a mere 0.4mn and 
interterminal capacitance is typically less 
than 5 pF.The Experimentor is usable to 
over 100 MHz. 
Experimentor 600 and 650 models are 
ideal for RAM's ROM's and PROM's 
(0.6 "centre IC's) while the 300 and 350 
models areforsmallerDIP's (0.3 " centres). 
All four models, of course, also take all 
standard components, the 0.1 "grid being 
compatible with transistors, diodes, LED's, 
capacitors, resistors, pots - in fact any 
component with lead sizes between 0.015" 
and 0.032:' 

- 

A useful quad bus strip (EXP4B) further 

iii 

1i 1i 1 

Get your hands 
on an Experimentor 

and stop 
wasting time!,, 

i 

Centre 5 -way 
Model Length" Width" channel" tie points Bus Price All units are 0.330" deep. 
EXP300 
'EXP350 
EXP600 
EXP650 
EXP4B 

6.0 2.1 0.3 94(470) 2(80) £6.77 Prices include VAT (8 %) and p& p for 
3.6 2.1 0.3 46(230) 2(40) £3.69 UK Orders. 
6.0 2.4 0.6 94(470) 2(80) £7.35 Add 5% to all orders outside UK. 
3.6 2.4 0.6 46(230) 2(40) £3.99 All prices and specifications correct 
6.0 1.0 N/A N/A 4(160) £2.83 at the time of going to press. 

expands the versatility of the system for 
the MPU user. 

Experimentor breadboards can be used 
alone or mounted on any convenient flat 
surface, thanks to moulded -in mounting 
holes and vinyl insulation backing that 
prevents short circuits. Mount them from 
the front with 4 -40 flathead screws or from 
the rear with 6 -32 self tapping screws. 

But however you use them, Experimentor 
breadboards are the quickest and easiest 
way to build and test circuits. 
If you're working on IC's, MPU's, memories, 

displays or any other circuits, buy the 
breadboards that are designed for you. 

Ring us (01-890 0782) with your Access, 
Barclaycard or American Express number 
and your order will be in the post that night 

Alternatively, send a cheque, or postal 
order (don't send credit cards!) and it 
still only takes a few days. 
Otherwise ask for our complete catalogue. 

CONTINENTAL SPECIALTIES CORPORATION 5C 
. CONTI NENTAL SPECIALTIES CORPORATION (UK) LTD., SPUR ROAD, NORTH FELTHAM TRADING ESTATE, FELTHAM, MIDDLESEX TW14 OTJ. TELEPHONE: 01-890 0782. 

REG IN LONDON: 1303780 VAT NO: 2248074 71 "TRADE MARK APPLIED FOR ©CSC (UK) LTD 1977. DEALER ENQUIRIES WELCOME. TELEX: 8813669 CSCLTD. 
Arnn!»nni TA7'irnInca Tnv11inrni 107P .., 
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Can YOUR 
Antenna do all this P 
A SMALL SELECTION FROM OUR HUGE FILE OF 
TESTIMONIAL LETTERS ON THE JOYSTICK VARI- 
ABLE FREQUENCY ANTENNA (5- 30MHz). 

Carl V. Guest, Mount Vernon, Ohio, writes -"I set the 
Joystick antenna on the floor of my operating room which 
is at street level. On 40 meter CW I worked out to a 
distance of 700 miles in the afternoon." 

"CQ" Magazine -"If you are high enough the antenna 
will operate (especially at 15 -20) as well as the well -known 
3- element beam with which we compared it. The tests 
were 'operational, not theoretical!' We find that if we 
can hear 'em we can work 'em -and in most cases with a 
100 watts input." 

K6MDJ- "Early results are astounding. I've been using 
a trap dipole for 40.20 -15. This JOYSTICK out -performs the 
dipole2x 1." 

G3UGB- "Extremely good reports on 160 meters and 
80 meters." 

W5CJV -"Do I like the JOYSTICK! I guess so! I took 
five antenna down and now use the Joystick alone!" 
IN USE BY AMATEUR TRANSMITTING AND SWL 
STATIONS WORLD -WIDE AND IN GOVERNMENT 

COMMUNICATION 

SYSTEM "A" £3600 
250 w. p.e.p. OR for the SWL. 

SYSTEM "J" £460 
500 w. p.e.p. (improved 'CI' on receive). 

PARTRIDGE SUPER PACKAGES 
COMPLETE RADIO STATIONS FOR ANY LOCATION 

All Packages feature the World Record Joystick Aerial 
(System 'A'), with 8' feeder, all necessary cables, matching 
communication headphones. Deliv. Securicor our risk. 
Assembled in seconds! BIG CASH SAVINGS! 

PACKAGE No. I 

PACKAGE No. 2 

PACKAGE No. 3 

As above with R.300RX 
SAVE £17.28 ! 

Is offered with the FRG7 RX. 
SAVE £12.21 ! 

New -low priced package. 

£210.55 

£193.11 

L 154.86 
The all solid state SMC73 RX with all the Partridge extras. 
SAVE £17.28! 

RECEIVERS ONLY, inclusive delivery, etc. 

R.300 £184.50 FRG7 L162.00 SMC73 £128.81 
All prices are correct at time of going to press and include VAT 
at 12#% and carriage. 

G3CED 

Just telephone 
your card number 
Phone 0843 62535 
(or 62839 after 
office hours) 

or write for details, send 9p stamp 

¡-7í4Q TI7/OG/ 
hYX1At251A/AS ''FN! F,YGrAAJ 

1lCT7ION/C `zO G3VFA 
Box 5, Partridge House, Prospect Road, Broadstairs, 
CTIO -ILD. (Callers by appointment). 

664 

MAIL ORDER DEPT: - 

CRESCENT RADIO LTD 
I ST. MICHAELS TERRACE, WOOD GREEN, 

LONDON, N22 4SJ 

TELEPHONE: 888 -4474 

3 KILOWATT PSYCHEDELIC LIGHT 
CONTROL UNIT 
1000 WATT PER CHANNEL. 
Three channel: Bass, Middle, Treble. 
The input of this unit is connected to the 
loudspeaker terminals of an amplifier and 
the required lighting is connected to the 
output terminals of the unit thus enabling 
you to produce a fascinating sound to 
light display. 
Full instructions supplied or .S.A.E. for 
details. 
Fantastic Value at 5,2P00 + 8% VAT. 

LOUDSPEAKER SELECTION 
+ 125% VAT 

21" 8, 40 and 75 ohm at 51.10 
(Please state which impedance is required) 
5" 8 ohm CERAMIC at 8170 
8" GOODMANS Audiom SPA' 8 ohm 

15w at 86.20 
10" 'FLAC' Dual Cone 8 ohm 10 watt 

at 8475 

EFFECTS PROJECTOR "150" (150 watt) 
Ideal for disco work, this versatile 
machine takes a range of accessories and 
is of a sturdy metal construction. Comes 
complete with bulb and 6" Liquid Wheel. 
Ready to use. 
A bargain at 834.00 + 8% VAT. 

PIEZO ELECTRIC HORN UNITS 100 watt 
New High Quality, High Power Tweeter. 
No %over required. Freq. Response: 
348EHz to 28KHz. Spec. Sheet sent on 
receipt of S.A.E. 
OUR PRICE: 8700 each + 8% VAT. 

POWER SUPPLY UNITS + 8% VAT 
PP1- Switched 3, 44, 6, 75, 9, 12e at 
500m /a with on /off switch and pilot light. 
Approx size: 130 x 55 x 75mm. ONLY 
£0.00. 
PP2- Switched 6, 71 9v at 300m /A. This 
is a sealed, moulded unit fitted with a 
3 pin 13A mains plug. Approx. size: 
75. x 55 x 45mm. ONLY 8400. 
PP3 -DC /DC Power supply for ears. 
Switched 6, 75, 9v at 500m /A from 12v 
DC input. Approx. size: 125 x 68 X 45mm 
ONLY 80.25. 
PP4- Stabilized Power supply. Switched 
3, 6, 71, 9v at 400m /A with on /of switch 
and pilot light. Approx. size: 116 x 78 x 
55mm. ONLY 87.00. 
PP6 -Heavy duty 12 volt power supply. 
1.5A at 12 volt. Approx. size: 156 x 90 x 
95mm. ONLY 88.00. 

ALUMINIUM BOXES + 8% V.A.T. 
AB7 = 51" is 25" x 15" = 88p 
AB8=4" x 4" x 14"=9ap 
AB9=4"x2}"x1}"=88p 
AB10=51"x 4" x 1}"=Q1.00 
AB11=4" x 2}"x 2"=88p 
ABI2=3" x 2" X 1"=75p 
AB13 = 6" X 4" x 2" = 81.00 
AB 14 = 7" x 5" x 25" = 81.20 
A1315=8" x 6" x 3"=8179 
AB16 = 10" x 7" x 3" = 81.92 
AB17=10" x 41" x 3"=ß1.8g 
AB18 = 12" x 5" x 3" = 8116 
AB19 = 12" x 8" x 3" = 82.34 
(please note: all sizes are aprox.) 

BARGAIN TRANSFORMERS 
240v primary, 1240.12v 500mA secondary. 
Approx size: 60 x 40 x 60mm. Fixing 
centres 75mm. PRICE: 8180 + 8% VAT. 
Also available Mains transformer with 
18v 500mA sec. Price and size same as 
above. 

ACCESS AND BARCLAYCARD ACCEPTED -PHONE ORDERS WELCOMED 
ALL PRICES INCLUDE POSTAGE- PLEASE ADD V.A.T. AS SHOWN -S.A.E. 

WITH ALL ENQUIRIES PLEASE. 
Personal callers welcome at: 164 -186 HIGH ROAD, WOOD GREEN, 1022. Phone: 888 -3200 

and 13 SOUTH MALL, EDMONTON N9 Phone: 803 -1685 

41 We wish you a l 
cappy Christmas ri 

and suggest that one of the best ways 
to ensure it is to treat yourself to a 

41 
Home Radio Components Catalogue. 

faii 
Only £1.40 including p. & p. 

ei The best Christmas present you 

44 could buy -for yourself or for 
any of your electronics 

in friends or relations. 
0, 4 
e 
iN 

Z. 0 w Please write your Name and Address in block capitals 

O NAME 
CS - á 

I I 
ADDRESS 

yó1 I 

he HOME RADIO (Components) LTD., Dept. PW Regs. No. 
, 234.240 London Road, Mitcham, Surrey CR4 3HD 912866 London 

IX 'â i< J 
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LECTRONIC ORGAN 

The main differences between this and the calculator 
keyboard version are the cabinet details, the key- 
board wiring loom, and the use of external foot 
switches to select Minor and Seventh chords. There 
are one or two minor layout differences. 

The accompaniment keys (bottom octave of the 4 
octave keyboard) require two separate busbars. One 
commons together the poles of C, CO, D, D #, E and F 
while the other commons F#, G, G#, A, A# and B. 
Use the wiring instructions shown in Fig. 1 to con- 
nect between the board pins and the contacts of 
each key (note) switch -not forgetting the three 
busbar connections. Use lacing cord to neatly tie 
the keyboard loom into a bundle. 

The rear panel wiring is slightly different from the 
calculator key version. A stereo jack plug and socket 
is used to route the Minor and Seventh select wires 
(together with their common connection) to an 

external "push to make" pair of foot switches. 
Although expensive, an electronic piano "Soft/ 
Sustain" pedal pair worked well. 

A single pole toggle switch was put in series with 
the internal loudspeaker connections so that the 
internal speaker can be muted. The output for the 
external Phono lead is connected via an extra stereo 
jack socket. This enables an external foot controlled 
volume control (swell pedal) to be used. The wiring 
is such that the control (which should be lOkil log) 
can be plugged into the jack socket if needed but, 
if unplugged, the signal is left unaffected at the. DIN 
socket. 
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Adjustments for both versions 
The most obvious problem will be caused by con- 

structors trying to get too much out of the internal 
amplifier. Remember -it is only capable of putting out 
about 1W (about the same total volume as a portable 
radio). When playing a single melody note, it is 
possible to turn up the gain of the melody pre -amp 
and produce a very loud sound but as soon as you 
introduce a chord from the accompaniment, the in 
ternal amplifier overloads and produces distortion. 
This is made even worse by the drums- particularly 
the bass drum. The secret is to turn all the front 
panel volume controls to maximum and then switch 
all the voicing switches to their "on" position. Put 
the vamp switch in the "off" position and select a 
rhythm -say "Waltz ". With one hand, depress bottom 
"C" of the melody keyboard and the chord of "G" 
from the accompaniment. Adjust the preset gains of 
the three preamplifiers (VR8, 14 and 18) to get a 
good balance between melody, accompaniment and 
drums respectively and set the levels so that the 
sound is as loud as possible without distortion. It 
might be necessary to adjust VR15, 16 and 19 to get 
the best compromise between level and tonal quality 
of the cymbals, snare drum and bass drum respec- 
tively. Listen, particularly, to the bass drum sound. 
This is very low frequency and might not be very 
prominent when heard over a small loudspeaker but 
it could have a high electronic amplitude driving the 
drums preamplifier and the internal power amplifier 
into clipping. Having set the maximum level, do not 
expect very loud signals if you select the melody 
string voice unaccompanied. 

The "brightest" cymbals sound is heard when VR15 
is near its earthy end; likewise for the snare drum 
control (VR16). The best bass drum setting for VR19 
is just before the onset of oscillation; take care, how- 
ever, not to have too long a decay on the latter other- 
wise it will sound more like a percussive tone rather 
than a deep "thump ". 

Melody sustain length is increased by increasing 
the value of C6 by a small amount. Conversely re- 
ducing the value shortens the period. If you get no 
melody sustain, DZ may be short circuit. Check 
that D2 is in the right way round and the VR5 wiper 
is making good contact with the track. 

Sustain length of the alternating bass is set by 
C16. Failure of the bass note to cut off completely is 
an indication that D3 is faulty, the wrong value or 
inserted the wrong way round. 

Chord sustain is set by the value of C20 (which 
must be a polyester type). If the chords do not die 
away completely Tr5 probably has very low gain and 
it might be best to replace it. Alternatively you can 
reduce the value of R44 but if you do this you will 
have to increase the value of C20 to keep a reason- 
able sustain time constant. If the chords do not sound 
at all, D5 may be the wrong way round or Tr5 faulty. 

Clicks on the attack of the bass note and melody 
notes can be removed by careful adjustment of VR10 
and VR5 respectively. A hesitation on a cymbal stroke 
is caused by Tr8 having too high a gain and this can 
be rectified by reducing the value of R58 to 4.7k. 

If you wish to alter the amplitude balance between 
the cymbals, snare and bass drum without changing 
their tonal quality (thee two parameters are linked 
to some extent) you can change the values of R61, 
R75 and R86 respectively. Reducing the value by a 
small amount will increase the volume for that 
instrument. 
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The Sinclair PDM35. 
A personal digital multimeter for only £Z9.95 

Now everyone can afford to 
own a digital multimeter 

A digital multimeter used to 
mean an expensive, bulky piece of 
equipment. 

The Sinclair PDM35 changes 
that. It's got all the functions and 
features you want in a digital 
multimeter, yet they're neatly 
packaged in a rugged but light 
pocket -size case, ready to go 
anywhere. 

The Sinclair PDM35 gives you 
all the benefits of an ordinary digital 
multimeter - quick clear readings, 
high accuracy and resolution, high 
input impedence. Yet at £29.95 
( +8% VAT), it costs less than you'd 
expect to pay for an analogue meter! 

The Sinclair PDM35 is tailor - 
made for anyone who needs to make 
rapid measurements. Development 
engineers, field service engineers, 
lab technicians, computer specialists, 
radio and electronic hobbyists will 
find it ideal. 

With its rugged construction 
and battery operation, the PDM35 is 

perfectly suited for hand work in the 
field, while its angled display and 
optional AC power facility make it 
just as useful on the bench. 

What you get with a PDM35 
31/2 digit resolution. 
Sharp, bright, easily read LED 
display, reading to ± 1.999. 
Automatic polarity selection. 
Resolution of 1 mV and 0.1 nA 

(0.000111A). 
Direct reading of semiconductor 
forward voltages at 5 different currents. 
Resistance measured up to 20 Mil. 
1% of reading accuracy. 

Practical Wireless, January 1978 

Operation from replaceable battery 
or AC adaptor. 
Industry standard 10 M 11 input 
impedance. 
Compare it with an 
analogue meter! 

The PDM 35's 1% of reading 
compares with 3% of full scale for a 

comparable analogue meter. That 
makes it around 5 times more 
accurate on average. 

The PDM35 will resolve 1 mV 
against around 10 mV for a 

comparable analogue meter - and 
resolution on current is over 1000 
times greater. 

The PDM35's DC input 
impedance of 10 M t i is 50 times 
higher than a 20 kt i /volt analogue 
meter on the 10 V range. 

The PDM35 gives precise 
digital readings. So there's no need to 
interpret ambiguous scales, no 
parallax errors. There's no need to 
reverse leads for negative readings. 
There's no delicate meter movement 
to damage. And you can resolve 
current as low as 0.1 nA and measure 
transistor and diode junctions over 
5 decades of current. 

Technical specification 
( +8 %a VAT) 

DC Volts (4 ranges) 
Range:1 mV to 1000 V. 

Accuracy of reading 1.0 %± 1 count. 
Note: 10 M 11 input impedance. 
AC Volts (40 Hz -5 kHz) 
Range:1 V to 500 V. 

Accuracy of reading: 1.0% ± 2 counts. 
DC Current (6 ranges) 
Range :1 nA to 200 mA. 
Accuracy of reading:1.0 %± 1 count. 
Note: Max. resolution 0.1 nA. 

Resistance (5 ranges) 
Range: l n to 20 Mil. 
Accuracy of reading:1.5 %± 1 count. 
Also provides 5 junction -test ranges. 
Dimensions: 6 in x 3 in x 11/2 in. 
Weight: 61/2 oz. 
Power supply: 9 V battery or 
Sinclair AC adaptor. 
Sockets: Standard 4 mm for 
resilient plugs. 
Options: AC adaptor for 240 V 

50 Hz power. De -luxe padded 
carrying wallet. 30 kV probe. 
The Sinclair credentials 

Sinclair have pioneered a whole 
range of electronic world- firsts - from 
programmable pocket calculators 
to miniature TVs. The PDM35 
embodies six years' experience in 
digital multimeter design, in which 
time Sinclair have become one of 
the world's largest producers. 
Tried, tested, ready to go! 

The Sinclair PDM35 comes to 
you fully built, tested, calibrated and 
guaranteed. It comes complete with 
leads and test prods, operating 
instructions and a carrying wallet. And 
getting one couldn't be easier. Just fill 
in the coupon, enclose a cheque / PO 
for the correct amount (usual 10 -day 
money -back undertaking, of course), 
and send it to us. 

We'll mail your PDM35 by return! 
Sinclair Radionics Ltd, London Road, 
St Ives, Huntingdon, Cambs., PE17 4HJ, 
England. Regd No: 699483. 

To: Sinclair Radionics Ltd, London Road, St Ives, Huntingdon, Cambs., PE17 4HJ. 

Please send me (qty) PDM35(s) 
a £33.00 (inc £2.40 VAT and 65p P &P) 
each £ 

(qty) De -luxe padded 
carrying case(s) @ £3.00 (inc VAT 

each. and P &P) £ 
(qty) AC adaptor(s) for 

240 V 50 Hz power @ £3.00 
(inc VAT and P &P) each £ 
I enclose cheque /PO made payable 
to Sinclair Radionics Ltd for 

(Iindicate 
total amount). £ 

understand that if I am not completely 
satisfied with my PDM35, I may return it 

L within ten days for a full cash refund. 

Name 

Address 

PWjI 

World leaders in fingertip electronics 
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MINI CONSOLES 
ideal for small desk control 

panels and consoles. 
Moulded in orange, blue, 

black and grey ABS. 
Incorporates slots for holding 

1.5mm thick pcb's 
Aluminium panel sits recessed into front of console 

and held by screws running into integral brass bushes. 

MC 161 x 96 x 58mm £1.53 (1-9) £1.50 (10 +) 

MC 215 x 130 x 75mm £2.20 (1 -9) £2.17 (10 +) 

Add 25p per £1 order value for Post & Packing 

ECONOMY QUALITY LED's 

50 for only £5 - 100 for only £9 
Mixed bags, all sizes, various colours 

Stop wasting time soldering 
The NEW MW BREADBOARD accepts 

Transistors, LED's, Diodes, Resistors, Capacitors 
and all DIL packages with 6 to 40 pins 

Includes slot -in Component SupportBracket and has over 
400 individual sockets, plus Vcc and Ground Bus Strips 

Price £9.72 (includes VAT & P.P.) 

SC BOXES (square corners) 

Easily drilled or punched, 
orange, blue, black and grey 
ABS. Incorporate slots for 
holding 1.5mm thick pcb's. 
Aluminium panel sits recessed 
into front of the box and 
held by screws running into 
integral brass bushes. 

SC 85 x 56 x 35mm 80p (1-9) 77p (10 +) 
SC 111 x 71 x 48mm £1.07 (7.9) £1.04 (10 +) 

SC 161 x 96 x 59mm £1.49 (1 -9) £1.46 (10 +) 

Add 25p per £1 order value for Post & Packing 

FULL SPECIFICATION LED's 
16" 2" Ato lens 

125 
lens lens 

Red (specify size) 75p per pack 

Green, Yellow, Orange (specify size) £1.20 per pack 

(Each pack contains 5 LED's, Mounting Clips and Data) 

TYPE MP NEON INDICATOR 
Supplied with resistor for 240 Volts operation 

150mm leads, held in 6.4mm hole by nut 

lü{11i1Ädi 

Red, Amber, Clear, Opal 20p each 

TYPE A NEON INDICATORS 
Supplied with resistor for 240 Volts operation 

Held in 8mm hole by plastic bezel 
150mm wire leads 

Red, Amber, Clear, Opal 
Green 

a 
AA AG AH 

19p each 
28p each 

12 VOLTS MINI HAND DRILL 
Ideal for drilling pcb, chassis 
etc as well as model making. 
Supplied with 2 collets that 
accept tools and drills with 
3/32" and .050" dia. shanks. 
£7.56 (Includes VAT & P.P.) 

SEVEN SEGMENT DISPLAYS 

Economy Quality 
Common Anode - 0.3" - Left Decimal 

Red, Yellow and Green @ 45p each 

Full Specification 
Common Anode - 0.3" - Left Decimal 

Red @ 98p each 
Green and Yellow @ £1.35 each 

(Data supplied with Full Spec. 
displays only) 

240 VOLTS MINI HAND DRILLS 
Ideal for drilling pcb's, chassis 
etc as well as model making. 
Supplied with 3 collets that 
accept toots and drills with - 

1mm, 2mm and 1 /8 " dia 
shanks. 
£9.72 (includes VAT & P.P.) 
Accessory tools... 5 Burrs, 1mm, 2mm, 1 /8th Drills, 
3/32" Collet Price £1.75 (Includes VAT & PP.) 

Quantity quotations on request 

P.P. Note Unless included in price add 25p Post & Packing 
for orders totalling under £10. All prices include VAT and 
are valid in UK only for 2 months from journal issue date 

rMichael Williams Electronics 
I 47 Vicarage Av. Cheadle Hulme, Cheshire SK8 7JP 

RC BOXES (round corners) 

Easily drilled or punched, 
orange, blue, black and grey 

ABS. Incorporate slots for 
holding 1.5mm thick pcb's. 

Close fitting flanged lids 
held by screws running into 

integral brass bushes. 

RC 100 x 50 x 25mm 51p (1 -9) 49p (10 +1 

RC 112 x 62 x 31mm 59p (1 -9) 52p (10 +) 
RC 120 x 65 x 40mm 68p (1 -91 62p (10 +1 

RC 150 x 80 x 50mm 77p (1 -91 74p (10 +) 

RC 190 x 110 x 60mm £1.33 (1 -91 £1.30 (10+1 

Polystyrene version 
in grey only with no slots, no integral brass bushes 

RC(P) 112 x 61 x 31mm 35p (1 -9) 32p (10 +) 

Add 25p per £1 order value for Post & Packing 

ORCHARD SERVICE SECOND TO NONE 
TRY US AND SEE 

ELECTRONICSNNEWBrs CAT 50p+ Refundable 

Flint House, St. Martins Street, Wallingford, Oxon (Tel. 0491 35529) 

SUPPLIERS TO D.O.E., A.E.R.E., U.K.A.E.A. 
Government Depts., Universities, Schools and 
equipment manufacturers. 
Stock list FREE with S.A.E. 
Post & Packing 25p. Discounts £5=5%, £10= 
71% £15 =10 %. VAT * add 121%. Rest at 8% 

TRANSISTORS 
AA119 0.08 
AC125 0.25 
AC126 026 
AC127 0 28 
AC128 0.20 
AC151 0 35 
AC153 0-35 
AC176 0-22 
AC187 022 
ACt88 020 
AC187/188 
mtch. pr.0 85 
AD149 0 68 
AD161 0.52 
AD162 0.52 
mtch. pr.124 
AF116 0.24 
AF117 028 
AF124 0.30 
AF185 0-95 
AF239 0.46 
AU713 220* 
BC707 0 11 
BC707A 0.12 
BC107B 0.13 
BC108 0.10 
CIL108 0.08 
BC108B 0.11 
BC108C 0 12 
BC109 0-12 
BC1096 0 13 
BC109C 0.13 
BC717 0.18* 
BC136 0-16* 
BC142 0-24 
BC143 0-24 
BC147A 0.09* 
BC147B 010* 
BCt48 0.09* 
BC148B 0.10` 
BC149 0.10* 
BC149B 011" 
BC149C 0;11* 
BC153 0.18* 
BC154 0.18* 
BC157 0.12* 
BC157B 0.14* 
BC158A 0.12" 
BC159A 0.12* 
BC172A 015" 
BC173B 0.16* 
BC177 0 17 
BC1flB 018 

BC178B 0.18 
BC1796 0'19 
6C182B 012* 
BC182L 011" 
BC183B 0.10" 
BC183L 0-10 
BC1848 0.12* 
BC184L 011* 
BC186 0.25 
BC187 026 
BC204A 0.16* 
BC204B 0.16* 
BC209B 0.13* 
BC212A 0.13* 
BC212L 0.15" 
BC213B 0.12" 
BC213L 0.14* 
BC214 0.15* 
BC274L 0.17* 
BC237A 0.16* 
BC238A 0.15* 
BC261A 0.16 
13C262A 0.19 
BC267A 0.17 
BC268B 0-17 
BC269 0.17 
BC287 0.28 
BC300 0.35 
BC301 0-34 
BC303 0.35 
BC327 0.20" 
Bc328 0-18* 
BC338 0.16* 
BC310 0.16* 
BC340 0.15* 
BC461 0.35 
BC557 0.15* 
BC558 0.15" 
BC559 015* 
BCY70 0-15 
BCY71 '0-18 
BCY72 04 
BD123 0.90 
130124 0.90 
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BD131 
BD132 
00139 
BD140 
BD155 
BDY20 
BF115 
BF158 
BF166 

0.42 
042 
0.54* 
0.58* 
0.75* 
9.80 
0.22 
0.20* 
0.38 

BF167 
BF173 
BF178 
BF179 
BF183 
13F184 
BF185 
BF194 
BF195 
BF196 
BF197 
BF199 
BF200 
BFX29 
BFX30 
BFX40 
BFX84 
BFX88 
BFY50 0.25 
BFY51 0-25 
BFY52 0.25 
BSX20 0.23 
BU108 2.50* 
511J208 3-00" 
BY126 016 
BY127 0-16 
BY133 0.20 
BY164 0.40 
ME0401 0-18" 
ME0402 0-18 
ME0411 0.18* 
ME0412 0-19* 
ME0413 0.15* 
ME0414 0.15* 
ME0461 0ß1* 
ME0462 0-21* 
ME4001 014" 
ME4101 0-11* 
MJE340 0.76" 
MJE30551 25` 
MPF102 0.40* 
0A5 0.71 
0A10 0-62 
0A47 0.14 
OA81 0.30 
OAK/ 0.07 
OA9t 0.08 
0A95 0-08 
0A200 0.10 
0A202 0-11 
0C35 1.20 
0C44 0-45 
0C45 0-45 

0.21 
020 
Oß4 
0.25 
0.34 
0.25 
0.28 
0.10* 
0.10* 
0.12" 
012* 
0.15* 
0.38 
0.26 
025 
0.28 
0.22 
0.22 

0071 035 
OC72 0.45 
0074 0.45 
OC81 0-60 
oC82 0.70 
ORP12 0.68 
TIP29A 6.47* 
TIP30A 0.56* 
TIP31A 0.57 
TIP32A 0.67 
TIP33A 094 
TIP34A 1.13 
TIP41A 0.67 
TIP42A 0.80 
TIP2955 0-97 
TIP3055 0.60 
TIS43 0.35* 
ZTX109 0.14" 
ZTX300 0.13" 
ZTX301 0 .13. 
ZTX302 0.18* 
ZTX500 0.15* 
ZTX502 018" 
ZTX504 0.25* 
ZTX530 0ß3* 
114914 0-05 
1N4001 0;05 
104002 
104003 
1 N4004 
1N4005 
104006 
104007 
1144148 
105400 
105401 
105404 
20708 

0.06 
0.07 
0.08 
0.09 
0.10 
0.11 
0.05 
013 
015 
021 
0.20 

201613 0.30 
201711 0-30 
2N2102 0.50 
202219 0.30 
2N2222 0.24 
202646 0.65 
2N29260 0.13" 
2N29266 0.15* 
2N3053 0.25 
2N3054 0.58 
203663 028 
203055 0.60 
2N3643 0-17" 
203646 0.17" 
203702 011* 

203703 0.14* 
203704 0.13* 
2N3705 
203707 0.12* 
2N3708 0.12* 
203709 0.14* 
203710 0-11* 
2N3711 0.11* 
203819E Oß5* 
203820 0.45* 
203823E 0-25" 
2N4036 0.40 
2N4058 0.16* 
2N4059 0.10* 
2144061 0.12* 
204124 0-20* 
204126 0.30* 
205298 0.50 
2N5457 0.50 
2N5458 0.40* 
205459 0.40* 
2SC1172 3.00* 
40361 0.50 
40363 0.88 
40673 0.85 

VARICAP I 
TUNER 
ECL104310 

£5* 
TRANS- 
FORMERS 
6 -0 -6 100mA 

1.20 
9 -0 -9 75mA 

1.20 
9-0 -9 to 3 -20 
12-0-12 50mA 

1.30 
12 -0 -12 lA 

2 75 
min O/P for 
OC71 /2use75p 
06 -06 280mA 

2.40 
12 -0 -12 150mA 

2-40 
MOT. 700 OP 
P -11(2 80 
200mW 509 

DISPLAYS 
DL704 0.95 
DI-707 0.75 

CAPACITORS Elec. MFD /V CERAMICS 50V 

1125 0.10* 2.2, 4.7, 6, 10, 22, 33, 39, 47, 

010* 47/35 0.12* 100, 200, 470, 560, 1000, 1500, 

0.10* 50 /10 0.10" 2200, 3000, 4700, 10000 

50115 0.10" 47000pí; 1MFD 10V. All at 
100 /18 0.06" 6p* each. 1MFD 63V 8p , 

RESISTORS 2p* each 
One -third WATT E12 (5 %) 
1 ohm -10m ohm. 

1/75 
22125 0.10* 
2 -2/63 0.10* 
2-5/64 0.10* 
4-7/16 0.08* 
4.7/63 0.10* 
5/10 0.10* 
5/16 0.11* 
68/25 0.10* 
6.8 /40 0.10" 

10/16 0.09* 
10125 0.09* 
10/35 0.10" 
10/64 0.10* 
10/250 0.18" 
15/40 0.10* 
15/400 0.35" 
16/10 0.10* 
20/15 010* 
20170 0.10* 
22/6V3 0.10" 
22/16 0.10* 
25325 011* 
3350 0.12" 
47/6V3 0.10* 
47/10 0.10* 
47/16 0.10* 

100/25 010 
0 11* 
0 15* 
0 15" 
015" PRESET MIN. VERT. 
0.16* SUB MIN V & H. 
0.25* 100ohm, 220ohm, 470ohm, 
0.12* IK, 2K2, 4K7, 10K, 20K, 50K, 
0.18* 100K, 250K, 470K, 1M, 2M2. 
020* Op* each. 
0 15* 
0 10* 
0 12* 
0 I8* 
020* 
Oß5* 
025* 
0 30" 
0.40* 

100/35 
100/50 
100/35 
220/16 
220/25 
220/63 
250/12 
250/50 
250164 
330/16 
470/0V3 
470/10 
470/16 
470/25 
680/25 
1000/16 
100/25 
1000/50 
1500/25 0.35* 
2205/6V3 O-30" 
2200/40 0.60* 
2500/15 0-45* 
3300/30 0.45* 
5000/12 0.45* 

POLY. R/Lead 100VDC 
001 0 06' 
-0022 0 06* 068 0 07* 

0033 0 06* 1 07" 
-0047 0-06" -15 0 08* 
0068 0 06* 22 010* 
01 006* 33 0 11* 

015 0 07" 47 0-15* 
022 0 07" 1 250V 0-10* 

033 0 07* 1 600V 015* 
047 0 07" 1- 0 400V 0 12* 

OFFER 
RED LED's -125 
RED LED's -2 
BC108C 11 for £1 
203702 
203704 

10 for £1 
10 for £1 

100 for £8 
100 for £9 
100 for £9 

POTENTIOMETERS 
Lin /Log. 
5K, 10K, 25K, 50K, 200K, 250K, 
500K, 1M, 2M, 25p* each. 

THYRISTORS 
60V lA 0.25 

100V 1A 0.38 TAG 1 100 
200V 1A 0.60 TAG 1 200 
600V 1A 0.80 TAG 1 600 
700V lA 1.40 BT106 
400V 4A 0.65 C106D1 
500V 0A 1.85 BT 109 

ZENERS (400mw) BZX 83 
3V, 3V3, 5V1, 5V6, 7V5, 9V1, 
10V, 12V, 18V, 22V, 30V. 
All at 129* each. 

MULTI METERS 
U 4324 20,000 ohms VDC 
AC /DC recommended at 
£14.50 EXCELLENT VALUE 

LED TIL 209/0125; 0-2; 
Red 209 20p 
Green 29p 29p 
Clip for above 3p 

NATIONAL SCOOP 
SK 1122 TV GAME KIT 
Colour and Sound Inc. PCB 
Semi -cons, Pots, Res, Caps, 
XTAL, Data 
£21.00* (less cash discount) 
MA 1003 CAR CLOCK 
MODULE 
Built complete Incl. Data 
£1700 
CAR INTERIOR LIGHT 
DELAY 
4 to 40 seconds variable. 
Time to find keys and clunk - 
click. Complete, 2 wires to 
connect (protected). 55.25 

1/C LINEAR 
555 0.49 
709 (T099) 0-35 
709(8 PIN DIL) 0.40 
741 (8 PIN DIL) 0.28 
AY-5-1224 3-75 
AY-3-8500 T.V. 6-00 
CA 3130 0.87* 
LM301AN 0 55 
LM 308 1.40 
LM 309K 2.00 
LM 324 2.05 
LM 380/5L607451 29* 
LM 38IN 2.00* 
LM 555 0.49 
LM 723 0.59 
LM 3900N 0-69 
MC 1310/CA1310E 

2.5S" 
MC 1327/SN76227 

1 35* 
MC 1330P 0.75* 
MC 1350P 0.75" 
NE555 0.49 
SK 1122 T.V. 

Game 1800* 
SN 760030 2-80* 
SN 76013ND 1.60* 
SN 76013N 1 75* 
SN 76023N 1-75* 
SN76023ND 1.60* 
SN 76033N 2.75* 
SN 76660 0.90* 
TAA 550 0.60" 
TBA 120ASQ 1 30" 
TBA 395 225* 
TBA 4800 1-25* 
TBA520Q 1-70" 
TBA 530Q 1.90* 
TBA 540Q 1.90* 
TBA 550Q 340` 
TBA 560CQ 2.30" 
TBA 641 2.55* 
TBA 750 1 90" 

TBA 8105Q 1-49" 
TBA 8200 1 -20" 
TBA 
TEA 990Q 2-50" 
TCA 270Q 2-20* 
TD 2020 4-25" 
U 14552 300mW 

Audio with data 
0-35* 

ZN414 1-40* 

TTL DIGITAL 
7400 15p 
7401 20p 
7402 18p 
7403 18p 
7404 23p 
7407 
7408 2 

4049 p 

7410 18p 
7411 24p 
7412 25p 
7413 38p 
7414 72p 
7416 36p 
7417 36p 
7420 18p 
7421 26p 
7427 32p 
7428 50p 
7430 18p 
7432 
7437 42p 
7440 18p 
7442 68p 
7443 1-OOp 
7444 1.00p 
7446 1009 
7447 98p 
7448 98p 
7451 18p 
7460 18p 
7470 32p 
7472 30p 
7473 30p 
7474 35p 
7475 49p 
7476 32p 
7480 B5p 
7481 1.00p 
7485 130p 
7486 43 
7490(A) 55p 
7492 55p 
7493 55p 
7496 90p 
74107 40p 
74121 38p 
74123 49p 
74141 80p 
74145 115p 
74151 94p 
74174 126p 
74180 1209 
74190 1609 
74101 2.10p 
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Trouble shooting 
We have already mentioned that the master oscil- 

lator operates from a lower supply rail than the 
dividers and during the constructional tests this 
was likely to give trouble. Generally the loading on 
the unstabilised +15V rail -when all the ICs have 
been inserted -will clear this problem but it is pos- 
sible, in some instances, that some instability re- 
mains (diagnosed by an irregular or distorted quality 
of some notes. This can be overcome by increasing 
the value of +15V rail dropping resistor (R93) to 
10 ohms. Remember this must still be a 12 watt 
device! 

In the unlikely event of total failure you must 
check the system carefully in a systematic manner. 
Total failure is most likely to be associated with the 
power supply, internal amplifier, or master oscillator. 
Test procedures have been dealt with in previous 
issues. 

It is difficult to decide whether the AY -1 -0212 is 
faulty (IC2) without using an oscilloscope; if you can 
be certain that the master oscillator is working with 
no audio tones from the output pins of this IC, there 
is a high chance that the integrated circuit is faulty. 
In the absence of a 'scope there is a simple, but 
effective, test to check the master oscillator. Place a 
medium waveband transistor portable radio very 
close (within an inch or two) to Trl and Tr2. If you 
tune over the band, you should hear heterodyne 
whistles at several points. These may be identified 
as coming from the master oscillator by turning up 
the Vibrato Depth control. The whistles turn into 
chirrups. 

Failure of the vibrato oscillator is most likely to be 
due to incorrect setting of VR2. 

As with any printed circuit board project most 
problems are caused by poor soldering giving rise 
to dry joints, connections that have been missed -par- 
ticularly under the large integrated circuits- solder 
blobs bridging conductor tracks, components put in 
the wrong holes and components inserted the wrong 
way round. 

It is very unusual for components to be f aulty- 
provided they have not been misused or abused. 
Remember that it is easy to damage MOS integrated 
circuits by handling them wrongly. In a complicated 
design such as the Jubilee Organ, there are bound 
to be occasions where a component on the extreme 
end of its tolerance can effect the final performance. 

Postscript 
Some people might wish to carry out a simple 

modification which enables the accompaniment sec- 
tion to memorise the last key that was depressed. If 
this is done, the rhythm and accompaniment sections 
will continue to repeat the same vamp without the 
player having to keep his finger on the key. To 
change the key of the vamp requires a single depres- 
sion of the next key which is then memorised. Only 
major chords can be memorised. The modification 
requiries a two pole change -over switch and a break 
in the printed wiring on the pcb at pins 5 and 35 
of IC13 (the Chord Generator). Normally both these 
pins are strapped to ground OV. Connecting them to 
the +15V rail through the switch activates the latch 
circuitry associated with each chord select key. 
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SO YOU WANT TO PASS THE RAE? 
-continued from page 662 

frequency of the parallel tuned circuit is, in practical 
terms, the same as for the series tuned circuit, 

1 
f 

27r 1/LC 

W5791 

Fig. 32: A parallel resonant 
circuit. 

1W580 

Fig. 33: The equivalent circuit 
of Fig. 32. 

fr 
W5811 

Fig. 34: In a parallel RLC circuit at resonance, the impedance is at a 
maximum, and the current is a minimum. 

Magnification Factor "Q" 
In the circuit shown in Fig. 30, at resonance, the 

voltage across the inductor (or the capacitor) can be 
considerably greater than the applied voltage V. As 
we have seen, the current at resonance is defined by 
the value of the resistor R, but the voltage across 
the inductor (or the capacitor) is given by the product 
of the current and the reactance in question, which 
is usually very much greater than R. The ratio of the 
voltage across the reactance to that across the resis- 
tor is called the Magnification Factor or "Q" of the 
circuit. 

The "Q" of a practical tuned circuit depends mainly 
on the quality or "goodness" of the coil as the 
capacitor normally has very low losses associated with 
it. A high "Q" tuned circuit has the ability to respond 
to one frequency whilst rejecting others. In a receiver, 
this would imply "selectivity ", the ability of the 
receiver to select a wanted signal and reject unwanted 
ones. 

An example of the practical use of a simple resonant 
circuit is in an Absorption Wavemeter. In this device 
the resonant frequency of a tuned circuit is used to 
check the output frequency of a transmitter. 

In the next section we will be dealing with diodes, 
transistors and valves, also block and circuit diagrams. 

669 

www.americanradiohistory.com

www.americanradiohistory.com


Pocket -it 
With "in" words like Teletext and 
Oracle commonly in the news these 
days, one tends to be on the lookout 
for anything new in this field. The most 
exciting piece of news this month is 
that a manufacturer is concentrating 
its efforts on producing a Teletext 
receiver which will fit into the coat 
pocket. Although the company (in 
Germany) has primarily aimed at 
producing a portable radio size unit, 
the pocket version is hot on its heels. 
It is planned that the unit should be 
complete i.e. you do not need to plug 
it in or connect it to a TV receiver in 
any way. The coat pocket version (it 
is planned) will have its own aerial 
and tuner, IF amplifier and Teletext 
decoder. This will feed a display of 
LEDs (for the mains version) or liquid 
crystal cells (battery model) and thus 
avoid using a conventional cathode ray 
tube. For anyone following the stock 
market, this looks a good bet -as and 
when it becomes available. 

After remembering using the old 
PO 3000 type relays for early model 
control, I am pleased to note that a 
new DPDT relay, housed in a dual in- 
line package and standing only 0.38in 
high, has appeared on the American 
market. It fits standard 16 -pin DIL 
sockets which is very useful, con - 
structionwise. Even nicer is the ex- 
treme sensitivity of these little 
beasties; the coil requires 200mW 
maximum to pull in. On the business 
side, the contacts will switch a re- 
sistive load of 1A at up to 28V DC 
and will carry 5A. It is amusing to note 
that the manufacturers of this little 
relay have the address; 100 Relay 
Road! Clearly an address which 
should click with those who are really 
switched on. 

Smart alecs! 
It seems that we will have to live 

with the word microcomputer for a 

while longer -until something even 
more wonderous takes its place, no 
doubt. The newest and most interest- 
ing development in this field comes 
from Japan. One of the electronics 
giants over there is to market a mini- 
computer -type kit which is aimed at 

N ES A REVIEW OF RECENT DEVELOPMENTS 
In general, the author does not have any more 
information on products than appears in the article. 

school children between 12 and 14 
years old. With a starting production 
schedule of producing some 4,000 
kits a month, the company seems 
confident it can sell a large number. 
The price (converted very roughly) 
would be around £85 -£95. Costly, 
perhaps, but the kit does contain quite 
a lot. There's a microprocessor (you 
know of a home without one ?), a 
random access memory and a read - 
only memory, arithmetic /logic unit, 
8 -bit latch, audio amplifier, two static 
RAM chips, keyboard, displays and 
drivers, and even a loudspeaker. One 
of the exercises for users is to become 
an electronic composer. You can corn- 
pose a tune and enter it into memory. 
At the touch of a button your master- 
piece will be played back using oscil- 
lators (yes, these are included in the 
kit) Tunes of up to 127 notes are 
possible and are restricted to a 

maximum of three octaves. This takes 
in most if not all of the popular melo- 
dies for those who might prefer to stick 
to known tunes. I can see the time 
when a hush will descend on the Royal 
Albert Hall, and the soloist will 
emerge, tuck a 16 -pin DIL under his 
chin and "give forth ". Ah, come back 
Lionel Hampton, all is forgiven! 

Valve size ?! 
New things are often labelled "best" 

or "biggest " etc. A new semiconductor 
just released looks as though it could 
fairly claim to be the biggest transistor 
in the world. It will handle a peak 
current of 200A with voltage rating of 
550V. These devices have a gain of 15 

at the 50A mark and could doubtless 
do nasty things to loudspeakers in 
disco systems where power is all. 
Transistors have certainly come a 

long way since those "red spot" semi- 
conductors I bought in the Edgware 
Road many summers ago (and they 
cut off at about 800kHz). 

Sunset strip 
The recent Energy Exhibition in 

London highlighted (for me) just how 
sadly inefficient solar cells are. Manu- 
facturers get excited at anything which 
exceeds 10% efficiency. While it is 
almost certain that newer and better 

materials and techniques will come, 
there is some work in hand to maxi- 
mise what is already available. For 
example, one American company is 
aiming to get the costs down to fifty 
cents per watt of power produced. 
The approach here is to perfect further 
the technique of "pulling" a ribbon of 
silicon to get as wide a strip as poss- 
ible. Up until now, tin and even 2in 
wide strips have been produced. Now, 
the aim is to get Sin widths. The thick- 
ness involved is around half a milli- 
metre but by using improved tech- 
niques it is hoped to get this down to 
less than 8 thou. 

The strip itself is produced by touch- 
ing the surface of a molten pool of 
silicon with a little "seed" bar of 
silicon. The seed is then very slowly 
withdrawn. As it rises it "pulls" silicon 
with it rather like pulling the surface 
layer of a bowl of hot chewing gum! 
The cooling length is pulled slowly 
through a die to form a strip and the 
silicon allowed to cool at a controlled 
rate from over 1,200 °C down to 600 °C. 
When it is completely cool, it is 
scribed and broken up into individual 
cell sizes. 

A filter for all occasions 
Readers interested in audio filters - 

particularly electronic music en- 
thusiasts, will find the new SSM 2040 
DIL device of interest. It comprises a 

voltage -controlled monolithic filter and 
it can be made to synthesize almost 
any kind of active filter from low -pass 
to high -pass, band -pass or notch. 
The manufacturer is offering samples 
only at the moment and these are quite 
expensive. Like most things, the price 
should drop once production in- 
creases and, the devices would then 
probably become available to the 
home constructor. At present, I am 
waiting further information but it 
seems possible to use just the one, 
single filter and to "switch" it to get 
numerous effects in an electronic 
musical instrument. Watch this space. 

.00 
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NEAT MONTH I\ 
practical 
WIRELESS. 
tija! Up your 
cur w1th 
the 
I(N)M»IÌ' 
'!'III \TG 
StROBE 
A very simple design which uses an a.c. mains 
power supply to drive the Xenon strobe tube. 
This provides a really bright flash, allowing easy 
checking of ignition timing even in full daylight. 
This unit is suitable for conventional or electronic 
ignition systems. 

Also: 
Active Tone Control 
Medium Wave 

Tuner /Amplifier 
Practical Wireless, January 1978 

A three -transistor circuit based on 
the well -known Baxandall tone con- 
trol, ideal for use in disco or public 
address systems. A wide variety of 
source and load impedances can be 
accommodated. 

This unit is designed to provide pre- 
amplifier input facilities plus medium 
wave AM broadcast coverage for 
feeding into an existing power ampli- 
fier, which also furnishes the neces- 
sary power supply. Prealigned IF 
transformers ease the setting -up 
procedure. 
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PIOPOIWIOAL POI 
Due to the ever increasing cost of electricity the need 
was seen for a reliable and efficient method of con- 
trolling an electric fire by reference to temperature. 
It was thought that the control should be the same, 
if not better than, that of a gas fire. It should be pro- 
portional and automatic, i.e. adjusting to a preset 
level room heat. When switching large currents of 
12 -15 amps for up to 3 kilowatt fires, radio frequency 
interference can be a problem when using thyristors 
or triacs. With this in mind advantage was taken of 
the fairly new zero voltage switch integrated circuit, 
which will give very good proportional control with 
minimum interference. This is the basis of the circuit 
shown in Fig. 1. 

Zero Voltage Firing 
With zero point firing the current in the load is 

turned on at the zero voltage point; this has the effect 
of reducing radio frequency interference. The power 
in the load is controlled by the number of half cycles 
reaching the load in a given period. This technique 

220 

C2 68nF 

RR 
1- 

C3 

can only be applied to certain loads, but is particularly 
suited to heater elements, which have a slow thermal 
inertia. The type of system described allows just 
sufficient bursts of power to reach the load, to make 
up system losses. This is achieved by using an internal 
generated ramp voltage (see Fig. 2 diagram). The 
result is very accurate control of the power produced 
in the load and hence, in this case, the temperature 
of a room. 

Circuit Description 
The principle of the operation of the zero voltage 

switch integrated circuit can be seen in Fig. 2. Here 
a ramp voltage is generated and used to turn on 
bursts of current in the load at the control voltage 
which is determined by, and related to, the tem- 
perature of the room, detected by the thermistor's 
resistance. This reference voltage, set up by the 
control circuitry, is fed into an operational amplifier. 
Rl, R3, R4 and TH1 form the control circuit to give 

Fig. 1: The circuit diagram of the power controller. 
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ER (Ofr4IROLLER C.TOMS 

a means of controlling the related voltage. The width 
of the ramp voltage is set using the external com- 
ponents Rl- and Cl. When Pin 2 is at a lower voltage 
than the bottom of the ramp voltage, the heater is on, 
and when the voltage is higher than the top of the 
ramp the heater is off. Therefore voltages lying 
between the top and bottom of the ramp produce 
bursts of power to the load thus maintaining the 

Fig. 2; Basic operational principle of the zero- switching device. 

Controlling voltage Ramp voltage 
related to temperature f 

o 

Current applied ,-' 
to load in bursts 

Load is turned on 
at zero voltage 
points 
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temperature set by the control. The values of VR1, R4, 
TH1 type, have been chosen to give a temperature 
range in the region 4'0°'F to 80 °F. The output pulse 
width is controlled by C2, and was chosen to suit the 
type of triac used, and is therefore fairly critical to 
ensure that the triac fires correctly. The economy part 
of the circuit is effected by R8 and S2, R8 being lower 
in value than the minimum resistance of the 
thermistor at the high temperature. This ensures a 
very low load current at low or high temperatures. 

Practical Operation 
The load can be any electric heater up to 3 kilo- 

watts, with the exception of those using electric 
motors, i.e. fan heaters. Due to the values of Rl, Cl, 
used for good control of an element (bar type), the 
motor will operate in bursts, and not run smoothly. 
The 3 kilowatts could be extended using a larger triac 
and modifications to the gating circuitry. But 3 kilo- 
watts was thought to be adequate. The sensing ele- 
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ment is a miniature bead type thermistor, which in 
the prototype was mounted in a miniature jack plug, 
using epoxy resin. 

When the room temperature is low the heater will 
be turned on. When the temperature of the room has 
reached the required level, that set by the position of 
VR1, just sufficient current is applied to the heater to 
maintain the temperature constant. When the 
temperature rises, the thermistor value drops and so 
the current is reduced. Figs. 5 and 6 show some graphs 
of the performance. In Fig. 6 it can be seen that the 
temperature, with the control in the mid -position, was 
kept quite even over a period of some 3 hours. It was 
found, in fact, that once 70 °F was reached, and the 
control left in the central position, the temperature 
varied only 1 ° -2 °F in 8 hours. 

Fig. 4: Details of the PCB and overlay. 
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fig. 3: A view shov- 
ing the Internal lay- 
out, and the fairly 
dense extruded alu- 
minium casing. 
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3KW 
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1KW 

1W5651 

45 50 55 60 65 

Room temp °F 
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Fig. 5: Graph showing relationship between consumption and 
temperature. 

,k components 

Resistors 
R7 220k0 +W 
R2 47k.0 ; ¡W 
Ra 82k() kW 
R4 27kSZ W 
R5 6,8k0 10W 
R6 1500 W 
R7 10kiì 1W 
R8 22052 ,÷W 
VR1 100kS2 1ïn, 
TH1 GM472 

Capacitors 
Cl 470nF Polyester 
C2 CSnf 
C3 100µF 25V electrolytic 
C4 100µF 25V electrolytic. 
C5 33nF Polyester 

Semícanductr3rs' 
Ti 2N5574 
(e1 305/800 

Miscellaneous; mains voltage neon, 2 SPST miniature 
toggle switches, miniature jack plug and socket, 13 amp 
plug and socket, 13A fuse, fuseholder or fuse clips 
(20mm), 100mA, fuse (20mm), PCB (Readers PCS 
Service); suitable case. 

80° 

70° 

60° 

Room 
temp °F 

50° 

40° 

íW5641 

Ihrs 2hrs 3hrs Ohrs 
Time 

5hrs 6hrs 

Fig. 6: Further graph indicating stable temperature level at mid -control 
position, 
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56 °F 
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Miniature 
jack plug 

Epoxy resin 

IW5661 

( d ) 

Fig. 7: Details of heatsinking for triac (7a and 7b), method of mounting 
thermistor (7d), and chart to show the approximate link between 
current and temperature conditions in the circuit environment (7c). 

C5 and R6 are mounted on Ti, using the shortest possible leads. 

Construction 
Reference to Figs. 3, 4 and 7 will show the method 

of construction. First and foremost it must be 
mentioned that mains voltages are being dealt with 
and a reasonable amount of care must be taken during 
construction. To ease the construction it is recom- 
mended that the approved P.C.B. is used i.e. Readers 
P.C.B. services, to minimise wiring errors. The 
assembly of the P.C.B. should be carried out first. The 
I.C. should be mounted in an I.C. socket. The case of 
the prototype was made out of aluminium extrusion, as 
used in shop fitting Work, but any metal box of rigid 
construction and adequate size could be used. The unit 
could in fact be mounted flush to the wall, the brick- 
work giving added heatsinking to the triac. All leads 
should be kept away from the 6 . 8k JO watt resistor. 
When mounting the triac, it should ,be fastened to its 
own heatsink, using the correct insulating kit. Figs. 7a 
and 7b show the mounting. The sense element in the 
prototype was mounted in a miniature jack plug. 
using epoxy resin, see Fig. 7d. There is no reason why 
the sense element should not be remote from the 
unit, say in its own small box. This however could 
possibly interfere with the fact that the unit is 
normally a portable accessory to an electric fire. If 
all the correct components are used there is no set- 
ting up of the unit to be done, but emphasis must be 
made here on checking wiring to the P.C.B. to elimi- 
nate damage to the I.C. Short circuits around the triac 
should be checked for, and also to make sure the 
case is adequately earthed. 
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by POINT CONTACT 

Were the summers sunnier, the blooms bigger and life 
more exciting when you were younger? Was the beer 
better, were the steaks juicier and the girls prettier? 
However that may be, I truly believe that the in- 
habitants of Research and Development Laboratories 
were more eccentric. In many instances the pranks 
they got up to were frankly crazy. 

In his youth Point Contact spent varying amounts 
of time in laboratories which were only concerned 
with electronics in an oblique way, the immediate 
object of interest being some kind of material, a 
dielectric or semiconductor for example. Conse- 
quently, they were staffed by a motley mixture of 
Physicists, Chemists and that invaluable oddity, the 
Tame Mathematician, as well as the occasional Elec- 
tronic Engineer. PhDs were two a penny, almost every 
other person had a higher degree except for yours 
truly and one or two other undergraduates. Whether 
as vacation students or student apprentices we were 
privileged for a period to participate in the work 
of this or that laboratory -and in the play too! 

ir/Z,5; 
Imo. 

i 
Some of the antics which people got up to were 

relatively harmless, some were fairly hazardous to 
the prankster and some potentially dangerous to 
others. In the first category I remember the Plasticene 
ploy. Plasticene (like Meccano) is a valuable labora- 
tory aid with a thousand and one uses, like instant 
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mounting for a specimen, plugging material for pipe - 
work etc. It was used again and again until it dried 
out and was thrown away and replaced. If you wanted 
some you had only to look around and there on the 
nearest shelf, in the cupboard, on the bench was a 
lump just waiting to be used. Of course, first of all 
it had to be well kneaded to make it soft and pliable 
again -and here care was necessary. The unwary 
were caught out by the prankster who had carefully 
fashioned a hollow lump and filled it with water, 
usually coloured with red ink, before smoothing over 
the hole and leaving it on the shelf. 

Much more spectacular was the party trick of a 
certain Dr. K., which with a little prompting he would 
demonstrate. Pouring some liquid air from the Dewar 
flask of a vacuum -trap into a 50 ml beaker, he would 
then solemnly take a sip and roll it round and round 
his mouth. If one held up a smouldering taper he 
would breathe on it and it would burst into flame. 
(As liquid nitrogen boils at a lower temperature than 
liquid oxygen, it boiled off first, so unless replenished 
from a new delivery, vacuum -trap Dewars usually con- 
tained mainly liquid oxygen, as one could see at a 
glance from the pale blue colour.) He would then 
spit out the remainder, which vapourised in a flash 
on hitting the floor. Despite his assurances that it was 
quite safe if one kept the liquid on the move with 
one's tongue, I recount this stunt only to illustrate the 
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 THIRTY -CHANNEL REMOTE 
CONTROL 

Remote control of channel changing has been a 

feature of some TV sets for many years, 
sometimes along with remote control of sound, 
brightness and colour. More recently however 
fifteen and thirty channel remote control 
systems have been featured on some imported 
sets and some export models. These are based 
on a set of CMOS i.c.s, and the use of these 
more elaborate systems is likely to spread in the 
near future since they can accommodate the 
functions required for teletext page selection. 
The operating principles of this type of remote 
control will be described, and examples of 
typical peripheral circuitry given. 

DECODER SERVICING 
A general guide to the operation of PAL 
decoders, the faults that occur in them and 
trouble- shooting procedures, also mentioning 
some of the more important variations between 
different designs. 

TELETEXT EYEHEIGHT 
What? Well, the transmission of digital teletext 
signals involves many differences from the well 
known problems of transmitting and receiving 
normal TV picture signals. For example, with a 

conventional TV signal the picture worsens 
gradually with reduction in signal strength, 
whereas with teletext reception there is an 
abrupt transition from correct reception to the 
decoder producing "scribble ". It's important 
therefore to be able to assess the quality of a 

teletext signal, and for this purpose the BBC 
now inserts teletext test signals on lines 20 and 
330. These can be scoped, and the eyeheight of 
the digits observed. Harold Peters explains. 

PLUS ALL THE REGULAR FEATURES 

statements in my first paragraph. Please DO NOT try 
it yourself! 

Always interested in what components are avail- 
able and what you can do with them, a colleague 
drew my attention a few days ago to the RCA 
fourteen -stage COSMOS ripple counter type CD4020. 
This divides by up to 214, so when clocked at 1MHz, 
produces an output frequency of 106 divided by 16384 
or 61.03515Hz. A popular proprietary printed circuit 
board used for bread boarding digital circuits in our 
laboratory -it has supply rails running round and 
uncommitted pads for accepting i.c.s with up to 16 
pins- accommodates 5 rows of 7 i.c.s. A board full of 
35 CD4020s would therefore divide by 1638435, which 
I am assured is 3.196670156 x 10147 (to the nearest 10 
significant figures). Clock the board at 1MHz and one 
cycle at the output . would reach completion in 
1.01296376 . x 10134 years. 

This is a good bit longer than Point Contact is 
capable of imagining, in fact if just four CD4020s had 
been switched on in the year ADO, then given a long - 
life battery and assuming a rather good MTBF (mean 
time before failure) for all the components including 
the 1MHz clock oscillator, there would still be another 
305 years to go before the output of the last i.e. 
clocked over! 

The said colleague came back the next day with the 
further useful( ?) information that there is a Motorola 
device number MC14521 which is a 24 -stage ripple 
counter and that a boardful of 35 of these would have 
an output period (when clocked at 1MHz) of 106 

divided by 7.331559403 x 10252 seconds or approxi- 
mately 2.3 x 10239 years. A- suitable long -life battery 
not being available, solar cells wouldn't help much 
either, he assured me, as the sun is expected to have 
burnt out in the odd 1010 years or so. Figures like these 
are so meaninglessly incomprehensible that the only 
thing to be said of them is that they do demonstrate 
the ample capacity of my informant's all- singing all - 
dancing scientific pocket calculator. 

KINDLY NÇTEI 

Jubilee Organ Part 3 -r 
issue. 

Page 506: In describing the interim keying 
ests a mistake was made in the text. When 
he flying lead is connected to the +12V 

point (positive end of C8) the note is in- 
hibited. It is when the lead is removed 
from this point that the note will sound 
and it is under this condition that VR5 
should be adjusted. Re- applying the 12V 
will terminate the tone according to the 
sustain setting of VR6. When S2 is open 
the tone burst will occur when the flying 
lead is REMOVED from the 12V point. The 
same reversed logic 'Would apply to testing 
the repeat percussion effect. 
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AERIAL 
PERFORMANCE 

TEST SET 
F. JUDD Assoc. IPRE A. Inst. E. G2BCX 

Transmitting and receiving aerial performance is 
difficult to measure with any degree of accuracy par- 
ticularly when the operating frequency is low and 
the aerial is, of necessity, very large. At frequencies 
as high as 28MHz (10m band) one would find it 
physically impossible to plot the vertical angle radia- 
tion pattern, or indeed the plane polar pattern, with 
the aerial operating in either vertical or horizontal 
polarisation mode. At 145MHz (2m band) the 
problem is eased somewhat since the aerials are 
physically small but even then they need to be 
mounted very high in order to obtain true "free 
space" radiation patterns. Further, the transmitted 
signal source must be a large number of wave - 
lengths away and /or the receiving point must be at 
a similar distance if the aerial being tested is radiat- 
ing. 

It is usual to test an aerial under receiving condi- 
tions; the final result is the same. The writer has in 
use a 60ft high mast that can be lowered to half way 
so that 2m aerials for testing can be mounted on a 
special rotator system that will turn the aerial 
through 360° as well as from horizontal to vertical 
mode. The system is remote controlled from the 
measuring instrument position and the distant trans- 
mitters normally used are GB3VHF for horizontally 
polarised signals and GB3PI, or local amateur stations 
for vertically polarised signals. Even so, the process 
of carrying out polar pattern and gain measurements 
is laborious to say the least, and indeed somewhat 
hazardous, especially when large beams (a recent 
one was a 12- element ZL Special) have to be hoisted 
to a small platform about 30ft above ground before 
being raised to full height for tests. On new designs 
there is the added problem of making modifications, 
so an aerial may have to be hauled up and down 
several times before the design can be approved. 

The Theory of Similar Structures 
It is well known that aerials scaled down in fre- 
quency behave in exactly the sanie way as they would 
at the original frequency. At one time the writer 
used a frequency of 10000MHz to operate a model 
aerial system capable of obtaining quite accurate 
polar patterns of both plane and vertical radiation 
fields. At such a high frequency however, impedance 
matching, with any degree of accuracy, becomes very 
difficult indeed. 

The "theory of similar structures" is applied in 
many spheres of engineering. For example, for prov- 
ing ship's hulls by using scaled -down models in wave 
tanks, models of aircraft in wind tunnels and models 
of bridge structures etc. It is readily adaptable to 
transmitting aerials and if we take a dipole for 
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example, its familiar figure -of- eight radiation pattern 
is exactly the same whether the aerial is cut to 
operate on 2MHz or 200MHz, or any other frequency. 
This applies, of course, to aerials of all other con- 
figurations and to directivity, gain and polarisation 
as well. 

The author's aerial measurement set -up, with aerial under test mounted 
on a turntable, plus a pen chart recorder. 

Scaling down makes the aerials much smaller, 
easier to construct and handle, reduces the distance 
between the source of transmission and the aerial 
being tested, and brings the "free space" position 
much nearer the real earth. If the effect of earth is 
required as part of the measurement then a metal 
ground plane of several square wavelengths extent 
is no great problem. As mentioned however, if the 
scale frequency is too high matching the aerial to its 
feed point becomes a problem and to overcome this 
frequencies of between 600 and 1000MHz are com- 
monly used. 

Some years ago the writer used 800MHz for the 
original design of the "ZL Special" end -fire beam for 
operation on 14 and 28MHz and which was described 
in PW recently for 2m operation. At frequencies 
around those mentioned quite accurate matching is 
possible, materials for constructing the aerials can be 
scaled down, as can transmission lines, matching 
stubs and baluns etc. Even "miniature" co -axial cable, 
with little loss úp to around 1000MHz, is readily 
available. 
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A Model Aerial System 
A system recently built by the writer and described 

here operates at a frequency of 650MHz and, as with 
virtually all systems of this nature, aerials being 
tested are operated in receiving mode. The trans- 
mitter is normally placed at a distance of 10 wave- 
lengths, in this case 4.6m, and it is equipped with a 
three -element (flat plane reflector) beam aerial to 
concentrate the radiation forward, to provide a 
sufficiently large illumination area and to reduce. re- 
flected signals to a minimum. 

The "receiver" consists basically of a simple diode 
detector to provide a DC voltage from the RF signal 
picked up by the aerial being tested and which is 
used (a) to operate a pen chart recorder to obtain 
either polar co- ordinate or Cartesian co- ordinate plots 
of radiation patterns or (b) a continuous direct dis- 
play of a radiation pattern in polar or Cartesian co- 
ordinates on an oscilloscope screen. 

The Transmitter 
The transmitter is a simple self- excited oscillator 

using a Mullard TD1 -100A valve to provide an RF 
output at 650MHz of about 2W. Any similar UHF 
valve would do and frequency stability is not critical 
provided drift is not more than a few MHz. Audio 
tone modulation can be applied for quick checks and 
for demonstration, in which case the model is made 
to radiate and the space around explored with a 
single dipole and diode receiver the signal from this 
being fed to an audio amplifier and speaker. The 
transmitter must, of course, be completely screened 
and its output (loop coupled) matched as closely as 
possible to the transmitting aerial. The circuit used is 
shown in Fig. 1 and may serve as a guide to anyone 
interested in embarking on a similar project. 

The Measuring System 
This system is rather complex in view of the facili- 

ties it provides but could be simplified by using a 
meter to obtain readings for plotting patterns and 
checking gain, in which case the receiver need con- 
sist only of a diode detector, the DC output from this 
being fed to a micro -ammeter via a simple attenuator. 

One of the most important factors in aerial per- 
formance measurement is the "reference" to be used 
and this is normally a dipole. For example, in gain 
measurement the dipole is first set up and the signal 
level from this noted. It is then substituted for the 
aerial to be tested and the level from this ascertained. 
If the readings are in terms of voltage then the usual 

formula 20 Login 
VI 

is used to obtain the gain in dB. 

In the system described here a rather more sophisti- 
cated reference system is employed, particularly in 
connection with continuous oscilloscope displays and 
this uses an "electronic dipole" to be described later. 

The block diagram Fig. 2 gives some idea of the 
complexity of the system, which begins at the aerial 
being tested, picking up the signal from the trans- 
mitter. This is coupled by a rotating loop to the 
detector and the received signal is rectified, the out- 
put being switched to obtain positive or negative 
(with respect to earth) DC which is fed to a calibrated 
attenuator. From here the signal goes to a pen - 
recorder for Cartesian or polar plotting, to a meter 
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Fig. 1: Circuit diagram of the author's 650MHz transmitter. 

for making initial adjustments, or to the oscilloscope 
DC "Y" amplifier for direct display of Cartesian plots 
(see various photos). The aerial and polar plotting 
table are turned by either of two synchronous motors 
with suitable pulley and /or gear reduction to obtain 
(a) a slow rotation at about 1 revolution per 30 
seconds for pen chart plots or a fast rotation for 
oscilloscope displays at between 5 and 8 revolutions 
per second. Directly coupled to the aerial turning 
shaft are (a) a system for obtaining a sync pulse for 
each 360° of rotation and pulses for each 10° of 
rotation which are used for Z modulation (scope 
"bright up ") pulses and (b) the components for 
generating the electronic dipole signal. The sync and 
10° marker pulses are obtained by a light shining 
through small holes in a perspex disc (painted black) 

The 650MHz test transmitter with its 3- element aerial mounted above it. 
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on to photo transistors, the outputs from which are 
amplified and shaped into short duration pulses. The 
disc contains 36 holes for the 10° markers and one 
for the 360° sync pulse. 

The electronic dipole signal is obtained by shining 
light through a rotating disc of Polaroid material and 
a fixed piece of Polaroid simultaneously on to a 
photo transistor. As the light fluctuates sinusoidally 
the transistor generates two "sinusoidal" DC voltages 
per revolution, the equivalent of the radiation pattern 
from a dipole in Cartesian co- ordinates, see Fig. 3. 
The signal is coupled to the Y2 DC amplifier on the 
oscilloscope via an attenuator so that the level can 
be set against that from a real "reference" dipole 
and, of course, retained and displayed simultaneously 
whilst an aerial is being tested. 

A 12- element "ZL Special" mounted on the rotator system atop the 
author's 60ft mast. 
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Cartesian plot 
recorder 

Analogue readout 

Fig, 2: Block diagram of the 
performance measurement 
system. 

An additional feature in progress of being de- 
veloped is to provide the oscilloscope (an. Advance 
model 0S250) with a controllable circular time base; 
controlled, that is, from the aerial signal to provide 
continuous display of patterns in polar form as de- 
picted in the block diagram. 

Examples of Pattern Plotting 
First some examples of plots from the oscilloscope 

in Cartesian co- ordinate and, apart from the dipole, 
I have taken one or two of the aerials described in 
my articles in the PW July 1976 and May 1977. The 
pattern from a real dipole is shown in Fig. 4 and, as 
can be seen, compares very favourably with the 
"electronic dipole" readout in Fig. 3. Each bright spot 
represents 10° of rotation, through 360 °. Now 
examine the scope. readout, Fig. 5, from the "ZL 
Special" end -fire beam described in PW May 1977, 
operating in horizontal mode. The two minor rear 
lobes are displayed to the right and left respectively. 
Compare this with the polar co- ordinate plot in 
Fig. 6 taken from the same aerial and with the same 
equipment. 

The 58A ground plane is a very popular aerial but 
it is not as efficient as one would suppose due to its 
high -angle radiation. It is omni -directional and, 
ideally, maximum radiation should be parallel to the 
ground. As the vertical angle pattern Fig. '7 shows, 
maximum radiation is at an angle of about 30° and 
although some gain is obtained from this aerial over 
a conventional 14À ground plane it is wasted in an 
upward direction. In fact the "gain" on a line parallel 
to the ground is negative with respect to a vertical 
dipole. The oscilloscope readout Fig. 8 shows the 
same pattern in Cartesian co- ordinate. 

Performance Defects 
With this system of testing all kinds of defects in 

performance can be seen readily. Taking again the 
58.k ground plane, its normal omni- direction pattern 
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Fig. 3: Oscilloscope Cartesian plot of the "electronic dipole ". (See text) Fig. 4: A Cartesian plot of the response pattern of a real dipole. 

Fig. 5: Cartesian plot of the response pattern of a "ZL Special" array, 
operating in the horizontal mode. 
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Fig. 7: Vertical radiation pattern of a 1 -wave ground plane aerial. 
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Fig. 6: A polar co- ordinate plot of the aerial of Fig. 5, plotted using the 
pen chart recorder. 

Fig. 8: Oscilloscope Cartesian plot of the response of the aerial of 
Fig. 7. 
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Fig. 9: Trace A shows the distortion of the radiation pattern of an 
omni -directional aerial due to a nearby resonant conductor. Trace B 

is a reference dipole. 

Fig. 10 (right) : The polar co- ordinate plot of the set -up of Fig. 9. 
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Fig. 11: Horizontal radiation patterns of two 12- element "ZL Special" 
aerials. 
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Fig. 12: Comparison of the vertical radiation patterns of a I -wave 
ground plane aerial and the I -wave "Slim- Jim ". 
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should be a circle if the aerial were behaving 
perfectly. If a mismatch exists, or the aerial is off 
resonance; the pattern can become distorted i.e., not 
a perfect circle. The presence of other resonant con- 
ductors will also produce this effect. The oscillo- 
gram Fig. 9 shows this quite clearly. The lower trace 
(B) is a reference dipole pattern. The upper trace 
should be a straight line, therefore there is a loss of 
radiated power in some directions. The result is 
perhaps more clearly illustrated by the polar co- 
ordinate plot in Fig. 10 of the same aerial with the 
dipole pattern again for reference. 

A 12 element "ZL Special" mentioned earlier, has 
been developed for operation on 2m and is now 
operational at G2BCX, the home station. This aerial 
started out as a 650MHz model and after adjustment 
and a few modifications to director spacing and 
length, yielded a gain (over a dipole) of 14dB. The 
2m version is physically much smaller than a Yagi 
array having the same gain. Its radiation pattern, 
actually plotted operating on 2m is shown in Fig. 11 
by comparison with the pattern obtained from the 
650MHz model, which is shown dotted. 

Slim Jim 
Another aerial designed and developed with the 

aid of the model system is an omni -directional "free 
space" aerial for 2m known at the moment as the 
"Slim Jim ". It has no ground plane radials and is 
vastly superior to a 58À ground plane, due to the 
radiation being almost parallel to the ground. The 
vertical angle radiation from the full scale 2m version 
is shown in Fig. 12. Compare this with vertical angle 
radiation from a 58x ground plane shown dotted in 
the illustration. Details of both these 2m aerials will 
be published in the not too distant future. 

To anyone contemplating setting up a test system 
of this nature I must emphasise that the task is not 
an easy one, but the results, if they are reasonably 
accurate, are highly rewarding. 
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The Blob Story. 
Yes, they have got a funny name: 

Blob Boards. 
And if you've never heard of them, 

you might wonder what on earth they're for. 
After all they sound more like sci fi 

than practical electronics. 
But in fact there is a good reason for 

the name. 
It actually describes the way these 

printed circuit boards work. You just put a tiny 
blob of solder onto circuit board and 
component and you've made a perfect 
contact. 

Every time. 
There are of course a few other 

printed circuit boards around. 
But we thinkthe prices are a bitshocking. 
Our prices, we think you'll agree, are 

more down to earth. 
These Blob Boards are about half the 

price of the few comparable alternatives. 
And unlike those alternatives, on most 

Bandridge Blob Boards you won't have to 
break the contad rails to make your circuit. 
So you'll be able to use them again and again. 

The roller tinned copper on Blob Board 
makes soldering easy, and it won't corrode, so 

they'll work for as long as you want them to. 
You'll find a Bandridge Blob Board for 

every circuit you'll ever want to make, from 
the simplest to the most complex. 

And if you're using Bandridge 
solderless DEC's for your prototypes you'll be 
pleased to learn that there's a Blob Board that 
exactly matches every DEC. 

So when you're looking for a circuit 
board it'll be worth your while remembering 
Blob Boards. 

As if you'd ever forget a name like that. 

354 

"V" Range - Easy to use, 

1" 0,15" matrix board. 

.W, 'T7771 4 

"IC" Range - For 

integrated circuit work. 

For your nearest stockist contact Bandridge Ltd., 80a Battersea Rise, London SW11 lEH. Tel: 01-228 9227. 
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"D" Range - For discrete work, 
but will take IC package. 
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CLatesttle 
In the Well established 

c%klaster Series 
c Master In -Car 
Entertainment 
Author: Vivian Capel 

Whether you are stuck in the frustrating immobility 
of a traffic jam, or suffering the boredom of a long 
car journey, you are sure to find facilities for in -car 
entertainment a great boon. Published information 
on the choice and installation of mobile audio equip- 
ment has not kept pace with the rapidly growing 
interest in the subject. This book fills the gap in a 

highly informative, easy -to -read manner. Written by 
an expert, and illustrated with many attractive two - 
colour diagrams, it sets out the relative merits of 
mono, stereo and quad in the car, and describes 
cartridge and cassette players as well as giving helpful 
advice on choosing between the systems. 

CONTENTS: 
The Car Equipment Scene. Mono Stereo or Quad? 
Mobile Tape Players. The Cartridge Player. The 
Cassette Player. Cassette or Cartridge? Car. Radios. 
Car Antennas. Interference Suppression. Installing 
the System. Trouble Shooting. 

1977 128 pages £2.50 

A SELECTION OF OTHER USEFUL BOOKS 

Beginner's Guide to Electronics - 3rd Edition 
T. L. Squires and C. M. Deason 
1975 240 pages 

Beginner's Guide to Transistors - 2nd Edition 
J. A. Reddihough 
1975 160 pages 

Beginner's Guide to Radio - 8th Edition 
Gordon King 
1977 240 pages 

£2.25 

£2.25 

£2.75 

Foundations of Wireless and Electronics -9th Edition 
M.G. Scroggie 
1975 552 pages £3.75 

Radio Circuits Explained 
Gordon King 
1977 175 pages 

ORDER NOW 

£5.50 

from your local Bookseller or from 

n I Newñes.TechnicalBooks 
O 0 Borough Green, Sevenoaks, Kent TN-15 8PH 

A. P. ELECTRONICS 
Manufacturer and Distributor of Electronic Components 

3 MILDMAY ROAD, ROMFORD, ESSEX 
RM7 7DA 

Telephone: ROMFORD 28882 

BONANZA 
4 MILLION RESISTOR'S Brand new. A fabulous 
range of *Watt, ;Watt, 1 Watt and 2 Watt. Carbon 
Film Resistor's. 1,000 mixed values. For the lowest 
price ever, VAT included £3.50 only. 

This is a bargain you cannot miss, only from A. P. 

ELECTRONICS. Count by weight. Post & Pack only 
45p. 

¡ A MILLION MINIATURE CERAMIC PLATE 
CAPS. 200 for only £1.25. Mixed values all brand new 
VAT included. Post & Pack 25p. Count by weight. 

+ OF A MILLION MULLARD C296 POLYESTER'S 
Many values, 75 for only £1 VAT included. Post & 

Pack 30p. Brand new. Count by weight. 

MULLARD C280 75 mixed values for only £1 VAT 
included. Post & Pack 20p. Count by weight. 

A FABULOUS PACK OF HARDWARE. Self 
tappers, nuts, bolts, washers, spacers, grommet's, 
etc. etc. £1 VAT included. Post & Pack 40p. 

200 METRES of connecting PVC covered wire 
single and stranded mixed colours for only £1.25 
VAT included. Post & Pack 25p. 

50 ELECTROLYTICS CAPACITORS. Mixed 
values for only £1 VAT included. Post & Pack 25p. 

50 WIREWOUND RESISTORS. From 2.5 Watt. 
Mixed values for only £1 VAT included. Post & Pack 
30p. Count by weight. 

OVERSEAS POST AT COST. 

EX- STOCK. Transistor's, Diodes, I.Cs, C.MOSs, 
Thyristors, Knobs, Pre -sets, Resistors, Capacitors, 
Tant's, Bridge -Rectifiers, Transformers. 

Open all day from gam till 5.30pm. 

Open all day Saturday. 
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DESIGN YOUR OWN PROJECTS 

Continuity Tester 
TOBY BAILEY & BOB WHITAKER 

In part one of this series of articles we mentioned 
that many of the circuits that we would be describ- 
ing were going to be "one off" affairs. By this we 
meant that every circuit built to our specification may 
not necessarily work first time, without some playing 
about with component values. In fact this is also true 
of designs which are far more "respectable" than our 
examples! The audio amplifier in part 4 should work 
every time whereas the courtesy light extender of 
the previous month probably needs different values of 
timing capacitor to cater for the spread in gains of 
the transistors. 

In passing we would recommend that if you don't 
spend a reasonable amount of time experimenting 
with simple circuits like this one, then now is the time 
to start, It's one of the best ways of learning about 
electronics in practice, as of course is reading this 
series! 

Perhaps it's time now to stop philosophising and get 
down to business. The circuit for this month steins 
from the problem of finding which wire is which in 
wiring harnesses and cables. Wires always seem to 
end up being coated with nasty mixtures of dust and 
gunge and usually end in the most inaccessible places. 
The result of this is that "colour coded" wires can 
appear identical to one another and that you some- 
times need to be a contortionist to hold the meter 
probes and simultaneously look at the meter needle. 
To put an end to this ritual we are going to go through 
the design of an audible continuity tester as this 
month's project. 

A little while ago we saw a design for such a device 
which pointed out the merit of using a low testing 
voltage ( about 0 2V) so as to avoid seeing forward 
biased semiconductor junctions as short circuits. 
Although this seems a good idea the circuit was imple- 
mented with five transistors and a Zener diode -we 
felt that this was rather excessive so this month we 
will start from scratch and "design our own ". 

Specification 
We want to use a 4.5/5V supply, so that we can 

either use batteries or the 5V supply which we use 
for driving most of the instruments on our test bench. 
The device should use a low testing current- certainly 
no more than about 5mA -and should treat a forward 
biased germanium junction as an open circuit. The 
standby current should be as low as possible so that 
when the tester is left on for a few hours /days /weeks 
it doesn't precipitate a major energy crisis. 

Design 
The major problem we have to deal with is the 
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magnitude of the voltages we have to sense. To push 
three or four milliamps through a forward biased 
germanium junction is going to need around 0.4V- 
we realise that the "turn on point" is usually stated 
to be around 0.2 -0.3V but at 4mA it will be a bit 
more. Now sensing 0.4V is going to be quite difficult 
and the best solution seems to be to use the sensitivity 
of a transistor, at the point where it is switching on, to 
"catch" the small voltages in which we are interested. 
By far the most convenient way to do this is to work 
out a way of converting the input signal of a fraction 
of a volt into a signal of several volts, which we can 
then use to switch an oscillator on or off. 

Early ideas 
Initially all our thoughts were directed towards 

putting the sensing circuit in the supply to the base of 
the transistor. Fig. ] shows one of our first circuits. 

IHD 0061 

TEST 
PROBES 

+4.5/5V 

OV 

Fig. 1: The start of the 
design. 

The idea is that the diode turns on a little before the 
transistor so that if the test probes are shorted 
together then the diode steals all of the base current 
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from Trl and turns it off. If however there is a signifi- 
cant resistance or a junction between the probes then 
Trl will keep its base current and stay turned on. 

Now this circuit has all sorts of problems in reality, 
but the one which caused us to abandon this circuit 
is that it will gobble up current at an alarming rate 
during standby. If the collector load resistor R1 is 
made large so as to reduce the quiescent current then 
Trl will be heavily saturated and hence difficult to 
switch off. 

+4.5/5V 

Fig. 2: A possible develop- 
ment using a Zener diode. 

An alternative solution is to play around with Zener 
diodes, which alleviates the current problem (see 
Fig. 2). We don't like this idea since, by the time you 
have allowed for the +5% Zener tolerance ( +0.2V) 
and for about half a volt difference between a full 
battery and a half empty one, the build up of 
tolerances will produce a bit of a mess. 

Anyway, whilst we were thinking about this method, 
we had a bright idea: why not put the sensing element 
in the emitter and stabilise the base voltage - which 
can be done roughly with a couple of diodes? Fig. 3 
shows the sort of idea we are getting at -it seems 
altogether a lot better. The current consumption with 

Fig, 3: A more effective 
modification involving two 
diodes. 

the probes open circuit need be little more than the 
base current required to turn on Trl -only a micro - 
amp or two. We will have to decide about the diodes 
by experiment but doubtless we can trim up the final 
circuit with -a preset potentiometer. To check that 
this circuit is feasible suppose that we achieve an 
emitter voltage of 0.3V and that Rc is say 1kil: if we 
short the probes and ensure that Rb is sufficiently 
small then Trl will saturate, whilst if we connect a 
20011 resistor across the probes then a current of 
about 0.3/200 =1.5mA will flow which means that 
Rc should drop only 1.5V. This all looks very promis- 
ing. 

At this stage in the proceedings we can make 
intelligent noises about how, since we want voltage 
gain and aren't particularly fussed about the current 
gain, a common base circuit (which this is in essence) 
is going to be at least as useful as a common emitter 
circuit (which the others were). We feel that whilst 
this sort of observation may be quite interesting it is 
not particularly useful and we certainly will not 
follow the scientific tradition of covering up the luck 
and inspiration involved by pretending that the circuit 
was arrived at in this way. 
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The Oscillator 
Having got so far perhaps we should turn to the 

design of the oscillator. Some sledgehammer solu- 
tions spring to mind, such as using a transistor or two 
to amplify the current available and use this to supply 
a multivibrator or something. With a bit of thought 
we can do better than this. What about using the out- 
put of Tri to control the bias supply to a one - 
transistor oscillator- something like Fig. 4 

CONTROL 
VOLTAGE 

IHD0091 
OV 

Fig. 4: Here the circuit has grown into a Hartley -type oscillator. 

This may well work but we have a solution which 
we think is even better. The complementary pair type 
oscillator in Fig. 5 works as follows. Assume that both 
transistors are turned off -then C will start charging 
up via R and the speaker. Soon Trl will begin to turn 
on; this turns Tr2 on and the current through the 
speaker raises the voltage at that end of C. 

Tr 2 

H0010 

OV 

Now it is one of the fundamental principles of 
electronic circuitry that you cannot change the voltage 
across a capacitor instantaneously. This means that 
the voltage at the other end of C is pushed up even 
higher and so even more current flows. Eventually 
the capacitor loses, all its charge and the current 
through the transistors starts to drop. Provided that 
the component values are within a certain range 
(which is very wide and we won't worry about it 
here) the capacitor will drag the base of Tri down 
sufficiently far to turn off both transistors again. The 
cycle can then be repeated. The current through the 
loudspeaker, which should be a low impedance type, 
flows in short pulses but is of sufficient magnitude to 
make a fair noise. 

The major point of interest that this circuit holds 
for us is that the resistor acts merely as a charging 
source for the capacitor. If we take the supply -rail 
end of R and connect it to a variable voltage source, 
the oscillator won't run when the voltage is zero and 
will oscillate as before when the voltage is equal 
to that of the supply rail. Somewhere in between these 
two extremes it will struggle into life and a little 
experimentation with the circuit on a T -Dec showed 
that this occurred with R =1MSl and C= 1800pF at 
around 1.5V. 

Fig. 5: An oscillator involv- 
ing a complementary pair. 
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Sponsored and organised áy I PC Business Press 

Keeping in touch with a fast developing technology 
Like microelectronics can be difficult. And, like 
jumping on a moving train, the initial contact can 
be hazardous, if not actually painful. 

That's why a unique line -up of IPC Business Press 

journals have got together. To organise three days 
of talks and presentations plus an exhibition which 
will give you a chance to come to grips with the 
new technology of Microsystems. 

That mearis not just microprocessors, but also 
interfaces, peripherals and software. Everything, in 
fact which is needed to transform a microprocessor 
into operational system. 

So climb on hoard Microsystems 78 To learn more 
about the vvor(d "s fastest moving technology. 
Without being thrown off- balance or having the 
door slammed in your face. 

We can think of lots of reasons why you should 
attend Microsystems 78. But well give you just 
eight of them: 

Electronics Weekly 

COMPUTER WEEKLY 
data 
proeessing 

microprocessors 

Electrical Times EL.EC I R':` 
wireless 

electrical review world . .... 

All top journals in their fields and all sponsors of 
Microsystems '78. Need we say more ? Except 
please complete and return the coupon.. 

MINN NNW =III .IIM 
I am interested in Microsystems' 78. 

E Please send me details of the 
seminar programme, when finalised. 

[; I would like tosubmita paper to 
be delivered at Microsystems' 78. 

1 

Name 

Job Title 

Company Name 

My company is interested in 
participating in Microsystems'78 as 
an exhibitor. 

My company would like to make 
an industry presentation at 
Microsystems'78. 
(Please tick the appropriate box): 

Company Adress 

Please return this coupon to Chris Hipweli, Room 125 Dorset House, Stamford Street, London SE1 9LU 

Practical Wireless, January 1978 687 

www.americanradiohistory.com

www.americanradiohistory.com


Hi -Fi Stereo 
at prices 

everyone 
can afford 
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¡ SHORT 
TS 
-WAVE + KI 

WORLD -WIDE RECEPTION 

Famous for over 35 years for Short-Wave 
Equipment of quality. "H.A.C." were the 
Original suppliers of Short -Wave Receiver Kits 
for the amateur constructor. Special offer AR8 
valves -70p each. 

1977 "DX" RECEIVER 
Complete kit -Price £7.20 (incl. p. & p. and 
V.A.T.). 
Customer who sent us five QSL cards, one 
from each continent writes: "Other countries of 
interest which I have heard are Korea, Japan, 
Sri Lanka, Liberia and many others. I was very 
surprised at the simplicity of the set, compared 
to its efficiency." 
This kit is ready to assemble and contains all 
genuine short-wave components, drilled 
chassis, valve, accessories and full instructions. 
Full range of other S.W. kits, including the 
famous model "K plus" (illustrated, above). 
All orders despatched within 7 days. Send now 
for free descriptive catalogue of kits and 
components. 

SORRY, NO CATALOGUES WITHOUT S.A.E. 

"H.A.C." SHORT -WAVE PRODUCTS 
P.O. Box No. 16, 10 Windmill Lane 
Lewes Road, East Grinstead, West 

Sussex RH 19 3SZ 

IN- T-E- R-L-D- C-K -I-N-6 
PLASTIC STORAGE DRAWERS 

hi timi -------- --t ii 
Newest, neatest 
system ever 
devised for storing small 
parts and components: 
resistors, capacitors, diodes, transistors, etc. 
Rigid plastic units interlock together in vertical 
and horizontal combinations. Transparent plastic 
drawers have label slots. I D and 2D have space 
dividers. Build up any size cabinet for wall, 
bench or table top. 

AS SUPPLIED TO POST OFFICE, 
INDUSTRY & GOVERNMENT DEPTS. 

SINGLE UNITS (ID) (Sins X 2;ins X 2 }ins) 
£2.90 DOZEN. 
DOUBLE UNITS (20) (Sins x 44,ins x 2 }ins). 
f4.90 DOZEN. 
TREBLE (3D) £4.90 for 8. 

DOUBLE TREBLE 2 drawers, in one outer 
case (6D2), £7.25 for 8. 
EXTRA LARGE SIZE (6DI) £6.25 for 8. 

PLUS QUANTITY DISCOUNTS! 
Orders over £20, less 5% 
Orders over 160, less 7i %. 
PACKING /POSTAGE /CARRIAGE: Add 75p to all 
orders under E10. Orders £10 and ovar, please 
add 10% carriage, 

QUOTATIONS FOP. LARGER QUANTITIES 

Please add 8% V.A.T. to total remittance 
All prices correct at time of going to press 

FLAIRLINE SUPPLIES (Dept. PWI) 
124 Cricklewood Broadway, London NW2 

Tel. 01-450 4844 

TV GAMES IN FULL COLOUR {jInp,. 
AY -3 -8500 E6.30. Black and í111l1 

jrrI 
fi 

White TV games kits:- Standard f'I ' 
model £11 95or 
model £695. Colour TV TV games kits: Standard (19.45. 
Economy £14.45. Colour Generator 
kit adds colour to most black and white games E7.50. 
Rifle kit £4.95, Send sae for giant data. 

NEW COMPONENT SERVICE 
Resistors 5% carbon Ell. I f1 to 10M áW lip. I W 3p. 
Preset pots subminiature 0. I W 1001) to 4117 9p. 
Potentiometers }W 4K7 to 2M2 log or I in. Single 
30p. Dual 95p. Polystyrene Capacitors Ell 63V 
22pí to 8200pí 3-}p. Ceramic Capacitors 50V E6 
22pí to 47000pf 3p. Polyester Capacitors 250V E6 
01 to Imf Sip. 15, .22, 33wf 7p. -47mí 11p. 
Electrolytics 50V 47, I, 2 mf 5p. 25V 5, IOmf Sp. 
16V 22, 33, 47mf 6p. IOOmf 7p. 220, 330mf 9p. 470mf 
IIp. I000mf I8p. Zener Diodes 400mW E24 3V3 to 
33V 8íp. 

MAINS TRANSFORMERS 
6 -0.6V IOOmA 94p. 9 -0 -9V 75mA 94p. 0/12/151 
20/24/30V IA £3.85. 12 -0.12V 50mA 94p. 0/12/15/ 
20/24/30V 2A £5.15. 6.3V IíA E2.30. 6 -0 -6V IiA 
£2.75. 9 -0 -9V IA E2.39. 12 -0 -12V IA £269. 15.0 -15V 
I A £2.89. 30 -0 -30V I A £3.59. 

PRINTED CIRCUIT MATERIALS 
50 sq. ins. pcb 40p. I Ib. FeCI El 05. Etch resist pens: - 
Economy type 45p. Dalo type 83p. Small drill bit 20p. 
Laminate cutter 75p. Etching dish 68p. 

S -DECS AND T -DECS* 
°I I' 

S -Dec £2.23. T -Dec £3.98. 
u -DeCA ß97. u -DeCB f6 .67. fJ IC carriers with sockets: 
16 dì1 £1.91. 10T05 £1.91. r 
SINCLAIR CALCULATORS AND DVM* 
Cambridge Scientific Programmable E13.95. Prog. 
Library £4.95. Cambridge Scientific £8.45. PDM35 
digital multimeter £26.95. Mains Adaptors E3.20. 

BATTERY ELIMINATOR BARGAINS 
TV GAMES POWER UNIT 
Stabilized 8íV 100mA E3ß0. 
3 -WAY MODELS 
With switched output 
Type I: 3/4i/6V at IOOmA £2.30. Type 2: 6/7i/9V 
300mA £290. 
IOOMA RADIO MODELS 
With press -stud connectors. 9V £3.45. 6V £3.45. 
9V+9V £5.15. 6V+6V £5.15.4íV -J 4IV £5.15. 
CASSETTE MAINS UNIT 
701 with 5 pin din plug 150mA £365. 
FULLY STABILIZED MODEL E640. 
Switched output of 3/6/7i/9V 400mA stabilized. 
CAR CONVERTORS 12V INPUT 
Output 9V 300mA LI .80. Output 7V 300mA E180. 

BATTERY ELIMINATOR KITS 
Send sae for free leaflet on range. 
IOOmA radio types with press stud battery terminals. 
4íV £2.10. 6V £2 10. 9V £2.10. 4íV L4iV £2.50. 6V+ 
6V £2.50.9V -F9V £2.50. 
Cassette type 7íV I OOmA with din plug E2.10. 
Transistor stabilized 8 -way type for low hum 
3/44/6/7¿-/9/12/15/18V. 100mA £3.20. I Amp £6.40 
Heavy duty 13 -way types 4i/6/7/8í/11/13 /14/17/21/ 
25/25/34/42V. I Amp £485. 2 Amp £7.95. 
Car convertor kit Input 12V DC. Output 6 /74./9V 
DC IA transistor stabilized £1.95. 
Stabilized power kits 3 -18V IOOmA £3.60. 3 -30V IA 
£9.95. 3 -60V IA- £10.50.3 -60V 2A £13.95. 

BI -PAK AUDIO MODULES 
5450 tuner C21.95. ALSO £4.86. PAI00 £14.95. MK60 
audio kit £36.45. Stereo 30 £1795. SPM80 £375. 
BMT80 £595. Send sae for free data. 

JCI2, JC20, JC4O AMPLIFIERS 
JC12 6W IC audio 
amp with free data ` 
and printed circuit £I.95. es Also new JC40 20W 
model with pcb 
£3.95. Sensational new )C20, IOW integrated circuit 
amp with pcb 42.95. Send sae for free leaflet on all 
3 models and associated power supply and preamp kits 

FERRANTI ZN4I4 
IC radio chip £1.44. Extra parts and pcb for radio 
£3.85. Case £I. Send sae for free data. 

SWANLEY ELECTRONICS 
DEPT. PW, PO BOX 68, 

32 GOLDSEL RD., SWANLEY, KENT 

Post 30p. Prices include VAT. Official orders welcome. 
Overseas customers deduct 7% on items marked e 
and I I% on others. 
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If we connect R directly to the collector of the 
sensing transistor in Fig. 3 we will in fact have pro- 
duced a resistance tester which will make a noise 
only when we haven't got continuity. Although this 
works it is not what we wanted when we drew up our 
specifications. Never mind, we can turn the circuit of 
Fig. 5 "upside down" if we reverse the polarity of both 
the transistors -the two circuits can then be fitted 
together as shown in Fig. 6. We have tapped the re- 
sistor to the oscillator from the potential divider of 
R2 and R3 so that we can, arrange for Trl to be near 
saturation before the oscillator switches on. We have 
also put a preset potentiometer in the base of Trl 
to trim the circuit for maximum sensitivity. We could 
have put it in series with the probe leads, but let's 
leave it where it is for the time being. 

LOW IMPEDANCE 
LOUDSPEAKER 

D2 

Fig. 6: The "combination" oscillator circuit. 

IHD 0111 

Component values 
Perhaps we should justify some of the component 

values in Fig. 6 which have already been decided. R4 
was chosen as 1M12 because our experiments with 
the oscillator showed that this value worked well. Cl 
is 1800pF because this value made a nice noise. As 
for the transistor types: the 2N3702 and 2N3704 are 
simply cheap general purpose types and we chose a 
BC109C for Trl because it has high gain which will 
mean that we need less current in the R1-VR1 circuit 
and this in turn means lower standby current. What 
now? Well the best thing to do is to build the circuit 
on a T -Dec and experiment with the values of the 
other components. 

SUPPLY.L- 
( 

RI 

Fig. 8: A practical layout for the continuity tester. SUPPLY 

3 

want more than about 70141/2. of combined base and 
diode current. The circuit was then tried without any 
diodes to make sure that the oscillator oscillated 
when the probes were shorted and stopped when they 
were open circuit. 

We then experimented with the diodes. It turned 
out that with one silicon and one germanium diode 
in series the transistor could not be persuaded to turn 
on significantly at all, even with the VRl on minimum. 
With two silicon diodes in series we couldn't turn the 
oscillator off when the probes were shorted. This is 
a disadvantage, as maximum sensitivity is obtained 
by adjusting VR1 so that the oscillator is just turned 

RI 
470k 

VRI 
470k 

DI 

R3 
470 

R2 
Ik 

CI 

1800pF 

í4515V 
LOW 
IMPEDANCE 
LOUDSPEAKER 

20n 
OR LESS 

SILICON 
DIODES 
(e.g.IN914) 

IM 

Tr I 

BCI09C 

TEST 
PROBES 

Tr2 
2N3702 

Fig. 7: The circuit of the completed design. 

IHD 0121 

OV 

on when the probes are shorted. Increasing the value 
of Rl to 470k12 rectified this deficiency. 

Having set the circuit to the correct operating point 
with a 4.5V supply we found that resistances of more 
than about 20f1 did not register as shorts, neither did 
a selection of germanium junctions in diodes and 
transistors. The 2052 figure was rather better than we 
dared expect and even when the supply voltage was 
increased to 5V there was little degradation in per- 
formance. The complete circuit diagram is shown in 
Fig. 7. 

Flushed with success we transferred the Whole 
circuit directly from the Dec to a piece of Blob Board. 
A practical layout is shown in Fig. 8. If the transfer 
is done component by component then the whole pro- 
cess is very fast and you don't have the problem of 

Where do we start? We wanted a sensing current 
of three or four milliamps maximum so we want 
R2 -I-R3 to be in the region of 1.5k11. We already 
know that we want about 1.5V drop across R3 when 
Trl is saturated, to drive the oscillator. A little 
experimentation showed that when R3 =47011 and 
R2 = lk12 the voltages were about right. Then we dug 
out a 500k11 preset and soldered a couple of leads to 
it so that we could plug it into the Dec. R1 was chosen 
to be 270k12 on the grounds that we can't possibly 

Practical Wireless, January 1978 

TO 
TEST 
PROBES 

losing the components among the general chaos of 
the work bench. We then attached a pair of old probes 
to the unit along with two leads for the battery. 

How you house the finished unit is very much up 
to the individual constructor, and will depend on 
whether you want to carry it around in your tool -box 
or mount it permanently somewhere on the work 
bench. 
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BREAD PUJEN till 

In the January 1976 issue of PW we published an article 
entitled "Want Some Lolly "? which laid down the guide - 
lines for budding authors. The response at the time, and 
for some time afterwards, was most encouraging so we 
feel that another similar, but updated, article could be 
of profit to magazine and readers alike. 

First of all, don't imagine that just because you are a 
genius at developing and constructing electronic circuits 
you cannot possibly write them up as well. If you 
go about it in the right way, you can, and get paid for 
it! You have only to look at any copy of PW to see the 
style we use for technical articles and then copy that. 
What could be simpler? The secret is to keep an accurate 
account of what you are doing, from the word "go ". Use 
a notebook and not odd bits of paper which are easily 
lost or used, inadvertently, for lighting your pipe! 

We can sometimes arrange to help an author by provid- 
ing him with a prototype board, if he can supply a rough 
foil pattern. A project built on stripboard can be eminently 
suitable for conversion to a PCB, and, again, we can 
usually assist. It is, perhaps, pertinent to point out here 
that we normally accept articles for publication on a 
"sole rights" basis. That is, IPC Magazines retain full 
copyright in the article on publication and payment of 
the appropriate fee to the author. Note that this in- 
cludes the design of any PCB in the article. PCB layouts 
published elsewhere and possibly already the subject 
of copyright, cannot be accepted as part of an article 
submitted for publication. 

When experimenting with a circuit you are bound 
to make voltage or current measurements so put these 
values on the circuit diagram in your notebook. If using 
an oscilloscope to check waveforms draw these in at the 
appropriate points, together with their amplitudes, if these 
have been measured. 

If you think that your brainchild is likely to be of 
interest to the readers of PW then drop a line to the 
Editor with a brief resumé of what it is and what it 
does. If its appearance is important then a colour snap- 
shot of it can be very informative to the Editor. DO NOT 
SEND THE PROTOTYE UNTIL REQUESTED! 

Assuming that an article is requested what does the 
Editor want to receive from you? Briefly, the manuscript 
(MS), components list, plus circuits and constructional 
drawings. So let us look at these requirements in detail. 

1. The MS. This should start with a brief introduction 
describing how the project came into being and what it 
achieves. If a technical specification is warranted put 
this on a separate sheet of paper. Next, a description of 
the circuit /s and how they work, with references to com- 
ponents linked to the circuit diagrams. Adequate con - 
structional information comes next and this should not 
be skimped. Refer to your drawings as necessary, re- 
membering that we shall be adding our own photographs 
to assist the reader. Finally, information on the align- 
ment or adjustments that are needed to get the project 
working properly, together with any notes on snags that 
may have arisen. 

To get a good, clean and presentable MS it is impera- 
tive to write it all out beforehand, checking and correct- 
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ing it as necessary before typing it. A lot of work? Maybe, 
but then, that's what you are going to be paid for, you 
hope! Type the MS using double line spacing with wide 
margins at both sides. Here's a useful hint. Type out a 
whole line from a technical article in PW (September 
1977 onwards) and use that as a guide to the length of 
a line when typing the MS. Type on one side of the 
paper only and number the pages. Add a cover sheet 
with your name and address, name of article and approxi- 
mate number of words. 

2. The Components List. This is very important and it 
must be accurate. Component values and references must 
agree with the circuit diagrams. All components should 
be readily available to the home constructor, but any 
"difficult" ones should have at least one source of supply 
quoted. Look at PW to see the required form of the com- 
ponents list. When working on a project see if the 
relatively unimportant components, such as decoupling 
components, cannot be rationalised to reduce the number 
of different values used. Because you have used odd values 
from your junk box these should not be carried on into 
the components list. In a big project, a reader can save 
money by buying similar values of resistors, capacitors 
etc. in bulk. When you come to reference the components 
as R1, Cl etc. start at the left and work across to the 
right. Look at PW for our style of numbering and, in 
particular, note that an IC my be split up on the circuit 
diagram and shown as IC2a, IC2b and so on but in the 
component list IC2 is sufficient. 

3. The Drawings. All circuit diagrams, constructional 
drawings, graphs and the like must be on sheets of 
paper separate from the MS. Circuits only need to be 
clear and accurate and not works of art. We re -draw them 
anyway, so don't waste time on unnecessary elaboration. 
Avoid small, crabby circuits with hard -to -read component 
values. Naturally, circuits should agree with the working 
prototype but if you do make any last minute alterations 
don't forget to amend the circuits! If you are not too 
happy about your draughtsmanship then try using graph 
paper, it can be a great help, though sometimes poses 
problems when photo -copied. 

Comes the day when all the bumph is ready but there 
is just one more very important job to do! Get it all 
photo -copied! The Editor, or whoever is handling the 
article, may, almost certainly, want to raise a point or two 
at some time or other but it will be a waste of time if 
you haven't got a copy of everything. When you post it to 
the Editor it is a good idea to send it Recorded Delivery. 

General notes 
If you don't want to have your name shown on the 

article when published then tell the Editor in your cover- 
ing letter and suggest a nom -de- plume. If you happen to 
have a string of letters after your name don't be modest, 
we like to print them. It's good for our ego! 

Ah, yes, payment! When the Editor gets the first copies 
of the issue containing your epic he will sit down and 
assess all the contributions for payment. In a couple of 
weeks you will get a docket to sign and return to our 
Accounts bods. When they get it they will issue a cheque 
in payment and suddenly you will realise that it has all 
been worthwhile. In the meantime, of course, you will 
have been working on yet another project for PW! 

When working on the MS avoid the use of colloquial 
expressions such as "7 megs" (7MHz), "mike" (micro- 
phone), "amp" (amplifier) etc., it is much better to spell 
them out properly. 

Measures should be in the Metric System but it helps 
to put the equivalent Imperial figures in brackets, 
especially for items such as boxes, cabinets and the like. 
There are many people around who, understandably, 
have not yet been able to come to terms with the Metric 
system. 

If you are clever enough to supply photos, ensure that 
they are half - plate, black and white and properly identi- 
fied but, frankly, we much prefer to take our own! 
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WHAT ' 
I / ® 

ME, IK2 
oes electronics interest you? discover, learn, perfect, and..enjoy yourself 
Teaching Kits represent, without a doubt, the most economical and most absorbing method of understanding Electro- 

nics perfectly, even starting at zero, without effort,' while practising your favorite pastime. 

Each kit 'allows you to make more than deg.' experiments, which will lead you to master the theory and practise 

of circuits. Only the quantity, supply, and direct sale allow us to maintain these prices, so don't wait,we will 

obliged to raise the price. 

a economic and passionate method, from introduction to new job opportunities! 
The manuals teach you the techniques of the kit clearly and in detail, at its most recent level, starting from 

zero, and guide you in making an infinite number of experiments, assemblies, apparati, enjoyable, often useful, 

always instructive, and absorbing. 

A laboratory in your home : mini, to be sure, but serious and technically important : Electronic voltmetee, lo- 

gic indicators. On epoxy resin board, you wire the assemblies using the numerous parts furnished. You are sure 

to understand everything and succed, and if any point remains unclear, our engineers will reply to all your ques- 

tions, send only a envelope with your name and adress for an answer. 

ik2 semiconductors: 
Including the most advanced techniques. 

The kit also constitutes an excellent base, even for preparation for official exams. And everything one needs toe 

know to approach s ecial'zation.in the best conditions. 
Everything one needs to know -in theory as weil.as practise - 

(an infinite number of experiments) about : diodes, transistors 

zener, phototransistor, FET, MOS, thyristors, triacs,diacs, etc. to 

use them rationally, to conceive assemblies, and master the theory of 

semiconductors needed in the repair of any apparatus. 

the material : 

1 EPDXY RESIN experiment board, large size. All components needed to 
make your own : -A,electronic voltmeter, -A LF Measures Amplifier, 
- 4 logic indicators. 
And also numerous components needed to make assemblies and experiments: 
diodes, transistors,(small signal and power) diac, zener, triac, LEDs, 
phototransistor, MOS, Integrated circuit, Resistors, capacitors, loud 
speaker,VC,Coil former, potentiometers, ammeter, operational amplifier, 
etc.. 

the manual: ' 'aa,1 
Large size, abundantly illustrated, particullary wel detailed. 
CERTAIN TITLES ONLY : -Introduction, laboratory, electricity, resistors 
capacitors, alternating phenomena, diodes, transistors, amplifier, MOS 
and CMOS technology, filters, oscillators, applications, transistors 
changing state, thyristors, triac, AM broadcasting, AM Receivers, ra- 
dio control, troubleshooting,etc.. More than A HUNDRED experiments ex- 
plained. 

possibilities: 
SOME EXAMPLES : beyond the lab : amplifier -oscillator- games, caterpil 
lar effect, light modulator, broadcasting, radio Receiver, measuring 
instruments, radio control, gadgets, etc... 

more than loo experiments , 

MUM, 

WITIFft ENGLAND 
P.O. Box 401 Kingsmead, Kings Lane, 

Chipperfield, Nr Kings Langley, Hefts, 
WD4 9PB 

SAGA FRANCE :1 RUE PROSPER DELFAU 

30160 BESSEGES FRANCE. 
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complete and mail coupon today (Block letters) 

Please send me (QTY) IK2 teaching Kits) 
I enclose Cheque /Postal, order for £ 

NAME 

ADRESS 

POST CODE 
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TRAN- 
SISTORB: 

AC107 30p 
AC117 32p 
AC726 32p 
AC127 32p 
AC128 28p 
AC128K 32p 
AC141 22p 
AC141K 44p 
AC142 26p 
AC142K 44p 
AC153K 38p 
AC154 20p 
AC176 35p 
AC178 44p 
AC179 44p 
AC187 320 
AC187K 42p 
AC188 37p 
AC188K 42p 
AC193K 41v 
AC194K 41p 
ACY17 Sop 
A0140 84p 

A0143 83p 
AD149 68p 
ADM 58p 

AF 164 32p 
AF115 32p 
ÁF116 32p 
AF117 32p 

AF128 
60p 

ÁF124 36p 
AF125 36p 

AF127 39p 
ÁF739 Oso 

AF179 74p 
ÁF1ß0 75p 
AF181 75p 
AF166 38p 
ÁF239 45p 
AF279 80p 
ASY67 £1.30 
ÁU710 £175 
AU113 £1.45 
ßC107 12p 
6C107Á 14p 
6C107ß 12p 
BC08 12p 
6CI06Á tdp 
6C1086 14p 
60108C 14p 
BC109 120 

14p 
BC109B 14p 
BC109C 15p 
8C113 IS 
90114 15p'ß07838 
BC115 18p 
BC116 19p 

BC117 19p 
BC718 19p 
BC119 29p 
BC125 lep 
BC126 19p 
5C132 20p 
BC134 19p 
BC135 18p 
BC136 19p 
BC137 19p 
00138 23p* 
BC139 34p 
BC140 32p 
BC142 34p 
BC143 34p 
BC147 10p 
BC147A 11p *'ßC238 
BCI47B 12P *IBC239 
BC148 10p* 
801488 11p *iBC253C 
BC149 10p *IBC258A 
BC149B 11P *1BC261A 
BC149C 12p* 
BC152 22p* 
80153 lOp0 

BC157 12p* 
BC157A 13p* 
BC158 12p* 

601596 12p *160294 
p 

0C159B 13P *IsC303 
601590 14p *80304 
ß016l SOp 

BC167B 14p* 
501686 14p* 
BC169B 20p* 

BC170C 14p* 
601708 15p* 

BC17OC 16p* 
6C171Á 14p" 
BC1716 15p" 
0Cí72 12p *160384 
601726 14p *' 
601720 7ßp *i604ß0 
BC173 16 P *BC548 501733 1ßp* 

Cl 576 lap 
BC177 18p 
60177Á 19piSCY38 
BC178 21p 
BC178 21pCY70 
601788 21p 
BC179 23p 
BC179A 24p 
BC1798 24p180115 
BC182 12p *,80116 
8C1828 13p* 
BC182L 14p* 
SC183 12 

13p* 
BC183L 13p* 
BC183L6 1413* 

BC184 13p* 
BC184L 14p* 
BC184L5 15p* 
BC186 23p 
BC187 26p 
BC204 16p* 
BC208 16p* 
BC212 13p* 
BC212L 14p* 
BC212LA15p* 
BC213 13p* 
BC213L 14P* 
8C214 13p* 
BC214B 14p* 
BC214L 15p# 
BC237B 16p 

17p* 
180* 

BC252C 21p* 
23p* 
22p* 
25p 

BC2610 25P 
BC262A 29p 
802636 23p 

BC267C 26p 
BC268A 12p 
002680 14 

35p 
BC301 30p 

330 
40p'gFI6fi 

BC307A 15p* 
BC307B 15p" 
BC308A 

17p* 
BC313 42p ",BF179 
BC323 82p 

BC337 15p *I 
BC338 15p* 
8C347A 10p 
BC377 2Ip 

18P* 
BC440 28p 

3ßp 

12P* 
BC558A 13p* 
BCY31 65p 

SSq 
BCY42 25p 

3 

CY71 23P 
8CY72 18P 
BCZ11 £1 .11, 

61p 
67p 

00123 87p 
60124P 87p 
80131 41 

BD132 41p 
BD133 54p 
50135 38p 

BD136 
BD137 
80138 
BD139 
BD140 
B0145 
BD183 
80182 
gD183 
BD184 
BD187 
BD232 
B0234 
80253 
BDX16 
80X32 
BDY11 
BDY20 
BF115 
8E117 
BF120 
BF121 
8H23 
8F125 
BF127 

8F153 
BF158 
BF159 
3F760 
13E161 
BF164 

BF167 
5F173 

8F178 

8E180 

BF182 
0F183 
BF184 
BF185 
8E186 
BF194 
6F194Á 
13E195 

BF196 
8E197 
8F198 
BF199 
ßF200 
BF224J 
8E224 
BF240 
13F241 
6F254 
8F255 
8F257 
8E258 
BF259 
BF262 
BF263 

36p 
40p 
48p 
44p 
58p 
75p 
85p 
98p 

£103 
£1.25 

59p 
85p* 

58p 
£235 
£2.35 
£2.35 

85p 
£1.05 

42p 
85p 
75p 
36p'. 
38p 
36p 
38p 

Up 
17p 
25p 
25p; 
25p 
25P 
35p 
36p 
27p 

42p 
33p 
33p 

38p'' 
40p 
28p 
28p 
42p 

12p' 
13p* 

14p* p* 
15p* 
15p* 
15P* 
20p* 
25p* 
25p* 
35p" 
20p* 
18p* 
38p* 
29p' 

40p 
349 
44p 

40p* 
40p *, 

8E273 14p* 
BF336 37p 
15F337 35p 
8F458 58p 
BF459 520 
13E596 22p* 
BF597 22p* 
BFR39 27p* 
BFR41 27p* 
BFT41 45p 
BFT43 40p.. 

BFW10 8Sp 
BFW11 75p 
BFX84 29p 
BFX85 29p 
BFX86 31p 
BFX87 31P 
BFX88 29P 
BFY50 22p' 
BFY51 22p 
BFY52 22p 
BFY53 34p 
5FY72 51p 
BFY77 22p- 
BFY90 £1 90 

BRC4443£1 488', 

BRY39 40p 
0RY56 38p *I2N3053 
BSX19 30p 
BSX20 25p 
BSX76 33p 
8SY38 1ßp2143703 
BSY39 lap 
BSY52 55p 

BU105 £1.60I2N3707 
BU108 £2.20 
BU126 £1.94 

5U2Ó5 £2.10 
BU206 ; £2.30 
BU208 £2.65 
C1129 9p 
GET872 15p 
GET881 15p 
GET882 15p 

ME6002 20P* P* 
ME8001 25p* 
MJ2955 £1.40 
M4E340 66p 
MJE370 62p 
MJE521 54p 
MJE52 900 
MJE2955£1.40 
MJE3000 £2.10 
MJE3055 97p 
MPU131 35p. 
OC41 75p 
0C42 75p 
0C44 40 
0C45 40p 
OC70 40p 
0071 45p 

0072 45p 
0075 45p 
0077 88p 
OC81D 50p 
ORP12 £1.10 
R2008B £195 
R2010B £195 
TIP29 54p 
TIP31A 55p 
TIP32A 57p 
TIP33 96p 
TIP34 981, 
TIP41A 76p 
TIP42A 79p 
TIP3055 £115 
TIS43 38p 
TIS90 25p* 
TIS91 26p* 
2N705 40p 
2N2648 75p 
2N2696 £120 
2N2904A 36p 
2N2905A 36p 
2N2000 22P 
2N2907Á 59p 

2N29260 17p* 
2N2926Y l7p* 

42 
2143054 97p', 
2N3055 65p 
2N3702 17p * 

17p* 
2N3704 17p* 
2N3705 17p* 

17p* 
2N3709 17p* 
2N3819 42p 

RCA405309Sp 
RCA4065479p 

INTE- 
GRATED 
CIRCUITS: 
7400 17p 
7401 17p 
7492 17p 
7403 17p 
7494 22p 
7405 24p 
7410 25p 
7410 20P 
7412 21p 
7413 40p 
7414 75P 
7420 20p 
7430 20p 
7438 40p 
7440 20 
7441 90p 

7442 ß0p 
7445 £1 20 

7447A 90p 
7450 20p 
7453 2Op 
7460 22p 
7470 39p 
7473 38p 
7474 38p 
7475 52p 
7476 43P 
7482 80p 
7490 68p 
7492 65p 
7493 51 
7496 90p 
74121 43p 
74122 52 
74141 9op 
74154 £1 75 
74175 £1.10 

74190 £1 70 
74196 £1.70 
5N76 £1 70 

SN76003N 
£1.57* 

245 
SN76013N £1.70 
SN76013ND £1 55 
SN76023N £1.65 
5N76023ND £1.55 
SN76033N £2'40 
SN76226DN £1.53 
SN76227N £1.23 
51478660 £1-15° 
SN76666 £1.31* 
TAA263 £1 -10* 

TAA570G £2 02 
TAA611B £2.75* 
TBA54OQ £2.20* 

TBA560CQ 
£3.35° 

3 35* 
76Á570Q £1 35* 
T6Á641 (Bit) 

£2.60* 
TBA720Q £215* 
7BÁ750 £1.97* 
TBA800 £1.32* 
TBA810AS £1.42* 
70Á270Q £2.80. 
NE555 61p* 
NE556 £1 25 
741 (8 pin DIL) 38p* 
758 85p 
ZN414 £1.65 

DIL 
SOCKETS: 
8 Pin OIL: 
1+ 20p 

10+ lOP 
50+ 17p 

100+ 15p 

14 Pin DIL: 
1+ 22i, 
10+ 21p 
50+ 18p 
100+ 16P 

16 Pin DIL: 
1+ 24p 
10+ 23p 
50+ 19p 
100+ 17p 

DIODES: 
BA145 18p 
BA148 18p 
BA155 1ßp 
BA156 15p 
BAX13 8l) 
BAXt6 9p 
BRIO(IB 50p 

BY126 lop 
BY127 16p 

0A47 11p 
0A81 15p 

OA91 
7p 

OÁ95 9l) 
0A200 Op 
0A202 10p 
TIL209 25p 
(0.125" Led/ 

TIL211 44p 
(0-125" Led/ 

Green) 
1N40011Á 56p 

1N4002 63p 
1A 100V 

1144003 7p 
1A 200V 

1144004 7,p 
1A 400V 

1N4055 
600V el) 

1144006 9l) 
1A 800V 

1144007 19e 
1A 1000V 

1N4009 7p 
1144148 6l) 
1N5401 16P 
1 N5402 175 
1N5404 181) 
1N5406 20p 
1N5408 22P 
1N914 7p 
114916 Op 
1544 7p 
1S920 7p 
15921 10p 

ZENER DIODES: 
4o0mW +- 5% 3V -33V 

10p each: 10/95p 
1W 3V3 -200V 

18p each: 10/£1.75 

0-1W SUBMINIATURE 
SKELETON PRESETS: 
(Vertical or Horizontal) 

100 ohm to 1M -7p* each: 50 for 
£3.00 *. 100 for £5.00* 

PRECISION POLY - 
CARBONATE CAPACITORS 
All High Stability- extremely 

Low Leakage 
440V A.C. RANGE 
Value Dimen- Price 
((<F) alone (mm) each 

L D 
0.1 27 12.7 £1.34 
0.15 27 12-7 £1.52 
022 33 16 £186 
0'25 33 16 £1 78 
0.33 33 16 £1.92 
3.47 33 19 £208 
0.5 33 19 £2-24 
0 69 50 8 22 £2-48 
1.0 508 22 £2-64 
1 5 50 8 25 4 £3 14 

2.0 50-8 25.4 £3 .74 

63V D.C. RANGE 
Value uF +1% +2% +5% 
0'01 -0 2 £1 80 £1 22 OOi 

0.22 -0.47 £1.82 £1.24 90p 
0.68 £2.06 £1 38 £1.00 
1.0 £2-26 £1.52 £1.08 
1.5 £2.50 £1.68 £1.20 
2'2 £2 80 £1.94 £1 42 
3.3 £3.42 £2.30 £1.84 
4.7 £4.00 £2.72 £2.24 
6.8 £4.88 £3.36 £2.66 
10 £6.94 £4.68 £3.56 
15 £9.92 £8.48 £4.96 
22 £1332 £9.98 £6.80 

RESISTORS -High stability, 

at 40 °C, }W 
carbon 

E12 serias 
only -from 2.252 to 2.2M0. All 
at 2p* each, 15p* for 10 of any 
one value. 

SPECIAL 
100 of :1y 

one value. SPECIAL PACK: 10 
of each value 2 2R á 2 2M S2 

(730 resistors) £6.50 *. 

WIREWOUND RESISTORS: 
5% Tol 

(10R- 12K)- 22R -22R) (0 47R -tOK) - P. 

TANTALUM BEAD 
CAPACITORS: 

0.1, 0,15, 0-22, 0.33, 0.47, 0.68, 
100F at25/35V -10p *; 1-5pF /35V 
-11p *2.2µF /35V -12p *; 3.3µF/ 
35V -13p *; 4.7µF )35V -15p *; 

17p *F 10µF /35V -21p* 115µF /20V; 
221F/15V; 330F /10V; 47µF /6.3V 
at 21p *; 68µF /3V -17p *; 100µF /3V 
-21p*. 

ELECTROLYTICS: 
Axial or Radial Leads: 
(values in oF) 
16V -1, 2.2, 3.3, 4.7, 6.8, 10, 15, 

22, 33- itp*: 47, 68, 100, 150- 
12 =,p *: 22n -15p * 330, 470- 

3Sp *: 2200 -43 
0 -27p*: 1500- 

p *; p* 

25V -1, 2.2, 3.3, 4.7, 6.8, 10, 15, 

150 -í5p'3220-20p*: ,I00 
-124s 

27p * 680, 1000 -35p *: 1500, 
2200 -43p *. 

35140V -1, 2.2, 3.3, 4.7, 6.8- 
81p *: 10, 15, 22, 33, 47, 68, 100 - 
lOOp *: 150 -20p *: 220 -27p *: 
330, 470, 680-35p*: 1000, 1000 - 
43p *: 2200.. -85p* 

63V -1, 2 2, 3.3, 4 7, 6 8 -$,p *: 
10, 15- 12kp *: 22, 33, 47 -15p *: 
68, 700 -27p * 550, 220 -35p *: 
330, 470, 1000 -43p *. 

Send s.a.e. for free detailed lists 
of additional stock items, plugs 

I 

and sockets, fuses, discs, poly - 
ester capacitors, bridge rectifiers 
highvoltageelectrolytics. Whole - 
sale price lists available to bona 
fide companies. ADD 8% VAT 
TO ALL ITEMS EXCEPT THOSE 
MARKED WITH * WHICH ARE , 12k%. PLEASE ADD 25p Post 
and Packing to all orders. Export 
add cost of air /sea mail. 

MARCO TRADING 
(DePt. WO 

The Old School. Edstaston, 
Wem, Shropshire SY4 5RJ 

I Tel: Whixali 464 (STD: 094 -872) 

(props. Minirost Trading Ltd.) 

QUALITY FOR CHRISTMAS 
Superb CASIO watches -probably the best value for money 

available. Constant LCD display of 7 functions plus light plus 

automatic calendar plus STOPWATCH to 13 hours and, except 

31R -Q12B, plus DUAL TIME ZONE. All stainless steel cases. 

WATER RESISTANT to 100ft. Mineral glass faces. 
Not illustrated: As above but ultra -slim (b ") on bracelet, 31 CS-10B. 

£59.95. On strap, 31CS -15L £49.95. Also other models. LADIES 
CASIO, as above but without dual time zone. 5 models from 

£29.95 to £7995. 
31 QR -12B 
(S-r) 8.5 mm thick 
£29.95 

Fairchild Timeband 

21 QS-1 OB 
(ST. TM) 9.6mm 
£34.95 

5218 

£49.9SM) 

Ladies Casio Western Time 
7 +2 functions 
Stopwatch. Light 
All SIS 

LED 
6 +3 functions 
SIS finish 

C500 Alarm 
Black or White Unbeatable at Qt1ai85 fer -" 
Eta 35 £29.95 

Timeband Ladles LCD. 5 +3 functions, plus light. Superb styling from £23.95. 

New ultra -slim Ibico 407. 6 digit; hrs, mine, secs (or date), day. £39'95 

New slim analogue 701. Four functions, luminous. Precise second setting. £54.50. 

Accan to,aCasio, Citizen, IbiccS, Fairchild Timeband 
Stopwatches, clocks, 

Calculators.ck, 
etc. 

TEMPUS Dept. P.W., 
19/21 Fitzroy Street, 
Cambridge CBi 1EH 
Tel. 0223 312866 
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Wilmslow 
Audio 

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

ATC AUDAX BAKER BOWERS & WIL- 
KINS CASTLE CELESTION CHARTWELL 
COLES DALESFORD DECCA EMI 
EAGLE ELAC FANE GAUSS GOOD - 
MANS HELME I.M.F. ISOPHON JR 
JORDAN WATTS KEF LEAK LOWTHER 
MCKENZIE MONITOR AUDIO PEERLESS 

RADFORD RAM RICHARD ALLAN 
SEAS TANNOY VIDEOTONE WHARFE- 
DALE 

WILMSLOW AUDIO (Dept. P.W.) 

SWAN WORKS, BANK SQUARE, WILMSLOW, 
CHESHIRE SK9 

HiFi Etc. at 5 Swan Street and 10 Swan Street 
TEL: WILMSLOW 29599 FOR SPEAKERS 

WILMSLOW 26213 FOR HIFI 
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by Eric Dowdeswell G4AR 
Quite a few reports have accumulated since last month 
but pride of place must go as usual to a reader who has 
just got his nice new callsign. Andrew Work of Beverley, 
E. Yorks, often wrote to the column as A9091 but now he 
is G8NPT and has already been on the air on 2m with 
some borrowed gear. Regretfully, Andrew has quite rightly 
decided to forget the code test until his "0" level exams 
are out of the way next year. Andrew is full of praise for 
our new RAE series in PW and feels sure it will bring on 
a new batch of licencees in due course. 

Chas. Mason, subject of my November editorial is now 
GW4GJD and active with a KW Vanguard on.CW using a 
132ft wire, plus an AR88. Chas. is in a very isolated spot 
in Pembroke, W. Wales, so the DX potential ought to be 
excellent. Simon Robinson (Stocksfield, Northumberland) 
was on holiday on the Isle of Mull where he met local 
GM4EHB. Simon's DX is still not too good, being stuck 
with an inside aerial around the lamp fittings! 

Alan Doherty BR34968 of Portrush, Co. Antrim has not 
had too much time for DXing but nevertheless found some- 
thing an all the HF bands. WB6NCO /VQ9 on Diego 
Garcia was a good find on 15m and FK8CR on Noumea 
(Box 544) on 20m will be hard to beat. From Farnham, 
Surrey, Paul Pasquet reports that fellow listener Iain is 
now radio cadet with BP and away on a course, but Paul 
seems to have managed quite well on his own! Weirdest 
call of all time was 4079WARC which turned out to be in 
YU -land! Another of Paul's weirdies was Z44N reported 
to be on an island near ZC4. A more familiar prefix was 
KS6 in the shape of KS6FL a pretty good catch on 15m 
SSB. 

It was good to hear from Dave Peek BRS37621 of Cam- 
bridge once again with a short list of his RTTY finds on 
20m, Dave happened to find out that his neighbour is an 
Ex -RAF radio op so Dave can now do about 12wpm! Better 
get him into the local club OM! In Braunton, N. Devon, 
Paul Bradbeer now has a new FRG7 to feed from his V-3jr 
vertical aerial. Wisely, he has added earth radials rather 
than rely upon the natural earth. His favourite band is 
15m although 20m and 40m get their share of his atten- 
tion. First time writer John Stephen of Glasgow recently 
bought a Hailicrafters SX140 and is very pleased with 
results so far but would like to get hold of a manual for 
it, so if anyone can help write to John at 74 Shakespeare 
Street, Glasgow G20 8TJ. 

Up in Dringhouses, York, some CW has been copied by 
John Hague but he hopes to do better soon with a DX160 
which is on the way. John mentions that he is taking his 
code test very soon but I am not sure that this is very 
wise. As far as I know the code test certificate is only 
good for a year so unless John gets his RAE in that time 
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he might have to take the code test again. With the 
astronomical rise in the cost of taking the code test and 
the RAE it behoves every candidate to make quite sure 
that he is 100% ready for the exams before entering. 

An interesting letter from 16- year -old Kevin Jones in 
Nuneaton, Warks, who is shortly entering the Navy as an 
electrician. He has been busy on communications in the 
Sea Cadet Corps where he has been able to play around 
with some of the gear. From Rotherham comes a first 
letter from 'Neil Clarke who has succeeded in copying SSB 
on 40m with two domestic receivers, using one as a ßF0! 
Anyway I think that the bug has bitten Neil hard enough 
to ensure that he will be getting a set soon that is better 
suited to the job in hand! One callsign, a G8, caused Neil 
to ask why he was operating on 40m as he thought G8's 
were confined to VHF and up. Well, this G8 was G8RY, 
an old -timer licenced around 1937/38, the other G8's 
have three letters popularly known as G8 +3's. Similarly, 
my own call G4AR was issued in January 1939, the new 
licencees are G4 +3's. 

Old- faithful Robin Bayley keeps going up in Shropshire 
with his EC10 and long wire aerial. Even in summer he 
still logs DX like HKO and FP8 on 80m and a VK9 on 
40m, with KH6 on 20 and 15m,. From Redruth in Corn- 
wall, Bill Caulfield tells me he has been reading PW for 
years but only now has taken the plunge and bought 
some gear for the SW bands. It is only what I would call 
a "glorified" domestic receiver but, like Neil Clarke men- 
tioned earlier, I hope it will lead to better things before 
long. Bill admits to being 58 which gives him plenty of time 
to get his ticket and settle down to the greatest of all 
hobbies! 

CLUB NEWS A new radio club for those of you in 
Devon, namely the Exmoor Radio Club which meets on 
the second and fourth Thursday each month at the South 
Molten Community College. They plan to start RAE 
courses based on the new PW series. Thanks for the com- 
pliment, hope it leads to a lot of new tickets. Contact 
Chairman Dave Stone, 47 Oakfard Villas, North Mahon, 
Devon or Secretary Ted Bruns, Loughrigg, East Street, 
South Molton, Devon. 

Log extracts 
R. Bayley:- 80m AP2AD CT2AP EA9CR FP8DA 

HKOCOP 40m DUIDBT FP8DH JA1JRK JW7BK VK9XI 
20m KH6BB TG9AD 15m HKOCAT KH6PP TG9TL 

P. Bradbeer:- 20m VP2DLF VP8PM 15m HM1JA 
HR3JJR KG6SS P29JS VP2GAH YB3KA 5T5JD 10m 
FM7AV VP8NO'' 8P6FX 9J2B0 

A. Doherty:- 80m JA6BSM 5Z4NI 8P6GN 9GIARS 
40m KA2BAY TU2EF 20m FK8CR KS6FL KX6BU 
ST2SA VP8MX VSSXU YB7AAA ZK1DR 3B8DS 15m 
P29JW WB6NCO /VQ9 (Diego Garcia) ZD7PV 7P8BC 

P. Pasquet:- 20m KA6KN 9N1MM 15m J28AM KS6FL 
VP8NO ZD7SD 8Q7AD (Maldives) 

D. Peck: -RTTY 20m A9XCC EA8IY EA9FJ FP8DF 
KH6FKG LU9CN PY2BXA SL6A VE3FQD YV7DU 7X4MD 

J. Stephen:- 20m CP1BP HR3JJR TR8JVC TU2G0 15m 
VP2SAG 

B. Harrison:- 80m VP2LDD 20m KC6BS 15m S88TH 
VR4DN 8Q7AD 10m VP8CZ VP8LP 

All reports are SSB. 
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MEDIUM WAVE DX 
by Charles Molloy G8BUS 

A useful log of MW DX comes from John McFadden of 
Belfast who has recently acquired a Yaesu ERG -7 com- 
munications receiver. When connected to a 35ft longwire 
aerial it pulled in CJCH in Halifax, Nova Scotia on 920kHz, 
CJYQ (ex -CJON) on 930 and three broadcasts from New 
York City, WINS on 1010, WNEW on 1130 and WQXR on 
1560, all heard between 0100 and 0230 GMT. Other DX 
logged includes Ain Beida in Algeria on 529 at 0014, 
Istanbul on 1016 at 0216 and an unidentified CBC Radio 
discussion programme on 630 at 0205. This could be CFCY 
in Charlottetown, Prince Edward Island which is occasionally 
heard in the UK. Although privately owned, CFCY may well 
have been relaying'a programme from the CBC (Canadian 
Broadcasting Commission). Privately owned stations do 
this, a practice which can easily mislead the DXer. 

John says he is interested in US medium wave stations 
and asks if it is a good idea to concentrate on one area 
or just to browse around for anything that happens to 
be on. Surprise and the unexpected await those who 
browse around the medium waves. New stations are 
always appearing and propagation is sometimes favourable 
to quite unexpected parts of the world. On the other 
hand, DXing North Americans has an attraction of its 
own. 

There are large numbers of stations, over 4000 in the 
United States. There is no trouble with identification or 
language and the majority of stations will QSL. Propa- 
gation as usual is the deciding factor on the medium 
waves. The North American specialist will sometimes 
find the band alive with stations that interest him while 
at other times not a single North American will be heard. 
When this occurs he will have to "browse around" or 
pack in DXing until the North American path picks up 
again. 

Neal Cartwright (London) who uses a Ecko A239 valve 
receiver, would like to know how to immobilise its AGC 
(automatic gain control). Locate the AGC line and connect 
it to the chassis via a switch. The AGC can then be 
switched on or off as required. Although the AGC is 
useful when turning across the band, as it prevents the 
receiver from being overloaded by strong signals, it can 
be a disadvantage when one is trying to listen to a 
weak station that is close to a strong one. The AGC will 
respond to the strong signal, reducing the receiver gain 
and the weak station now appears to be weaker than 
it really is. 

The usual technique to use when the AGC is ON, is 
to set the RF gain control to maximum and adjust the 
volume by means of the audio gain control. With AGC 
switched OFF then a different procedure is called for. 
Adjust the audio gain for a comfortable volume from 
the loudspeaker and follow the signal with the RF gain 
control, backing it off on strong signals to avoid over- 
loading and crossmodulation. 

Is there a book giving details of radio stations in North 
and South America including powers of transmitters, 
callsigns, identifications and addresses, asks John 
Faulkener from Mansfield. The World Radio and TV 
Handbook, published annually and distributed in the UK 
by Billboard Publications, contains this information for 
the majority of broadcasting stations on the long, medium 
and short wave bands, throughout the world. The 1977 
edition cost £5.50. John already possesses a copy of the 
World's Short Wave, Medium and Long Wave, FM and TV 
Listing which covers 1500 medium wave stations in the 
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United States and another 300 in Canada. This paperback, 
which is published by Babani, costs 60p and is available 
from bookshops in the UK. 

John does his DXing with a Trio 9R59D communica- 
tions receiver, a Codar PR40 preselector and a 100ft long - 
wire. North Americans heard with this set -up are CFRB in 
Toronto on 1010kHz, KMOX St Louis on 1120, WHAM 
Rochester NY on 1180, Ft Wayne Indiana on 1190 and 
WOAI San Antonio Texas on 1200. DX from other parts 
of the Americas include ZDK St Johns in Antigua on 
1100, Rio de Janeiro on 1180 and Radio el Mundo in 
Buenos Aires on 1070. 

Jim Robinson of Selby in Yorkshire is building a loop 
aerial. He has an unmarked variable capacitor and asks 
if is possible to find out its value. An indication of the 
value can be obtained by substituting it for one of known 
value in a tuned circuit, such as the tuning capacitor in 
a radio receiver, though this may not be too easy to do 
in practice. The unknown capacitor will be lower in 
value than the known one if the tuned circuit resonates at 
a higher frequency than before, with the vanes fully 
meshed. 

Why not try the 'unknown variable on the loop? With 
the vanes unmeshed, adjust the number of turns on the 
loop so that it resonates not lower than 1600kHz. When 
the vanes are fully closed the loop should tune to 540kHz. 
If it tunes to a higher frequency then the capacitor is 
too low in value. It can be increased by using a fixed 
capacitor (try 220pF) in parallel via a switch, and the 
band can now be covered in two ranges. DXers who find 
it difficult to cover the whole band even when using a 
500pF variable, should try this method. 

Harold Emblem (Mirfield, Yorkshire) has been busy 
during the evening with his Eddystone 730/4 and loop. 
Stations heard include Riyadh in Saudi Arabia on 597kHz 
at 2145, Ouagadougo, Upper Volta on 746 at 2330, Enugu 
in Nigeria on 1320 at 2240 and Conakry, Guinea on 1403 
at 2245. No need to stay up late to DX on the medium 
waves! 

Harold mentions that all the stations in the CJON net- 
work, (610, 670, 680, 930, 1350) are now using the call 
CJYQ which is abbreviated at times to "CJ Radio ". He 
has sent a reception report to St John's (930) which in- 
creased power recently to 50kW and the reply should 
indicate whether the callsign too has been changed from 
CJON to CJYQ. 

Robin Harvey of Halesworth, Suffolk has heard the 
medium wave outlet of Mebo 2 under the Spanish station 
on 733kHz. It is on the air nightly between 1900 and 2300, 
in parallel with 6205 in the 49m band. Announcements 
are in English between non -stop music and the broadcast 
is from .a ship anchored in the harbour of Tripoli in 
Libya. During the day it relays the programmes of 
Libyan Radio. Reception was with a Telefunken TS101 
portable and a telescopic aerial. 

T. Cridge of Farndon, Cheshire recently purchased a 
CR100 and has a great deal of pleasure from it. "I have 
been experimenting with different aerials and at present 
have a half folded dipole. I don't really know what I am 
doing but it is great fun finding out ". A loop is now under 
construction which should give some direction to the 
experiments! 

SHORT WAVE BROADCASTS 
by Charles Molloy G8BUS 

The reference in the October issue of Practical Wireless 
to Radio Australia's transmission on 21570kHz in the 13m 
band has brought an interesting reply from George Hew - 
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LOOK! Here's how you 
master electronics. 
....the practical way. 

i Build an 
oscilloscope. 

As the first stage of your training, you 
actually build your own Cathode ray 
oscilloscope! This is no toy, but a test 
instrument that you will need not only 
for the course's practical experiments, but 
also later if you decide to develop your 
knowledge and enter the profession. It 
remains your property and represents a 

very large saving over buying a similar 
piece of essential equipment. 

This new style course will enable anyone to 
have a real understanding of electronics by a 

modern, practical and visual method. No 
previous knowledge is required, no maths, and 
an absolute minimum of theory. 

You learn the practical way in easy steps 
mastering all the essentials of your hobby or to 
further your career in electronics or as a self - 
employed electronics engineer. 

All the training can be carried out in the 
comfort of your own home and at your own 
pace. A tutor is available to whom you can 

write, at any time, for advice or help during 
your work. A Certificate is given . at the end of 
every course. 

2 Read, draw and 
understand 
circuit diagrams. 

I n a short time you will be able to 
read and draw circuit diagrams, under- 
stand the very fundamentals of television, 
radio, computors and countless other 
electronic devices and their servicing 
procedures. 

ilt@USI 
t133:1> 

OuTPuT 
.Ma As 

45 1 2 3 45 6 _. "'{"'ice 

3 Carry out over 
40 experiments 
on basic circuits. 

We show you how to conduct 
experiments on a wide variety of different 
circuits and turn the information gained 
into a working knowledge of testing, 
servicing and maintaining all types of 
electronic equipment, radio, t.v etc. 

All students enrolling in our courses receive 
a free circuit board originating from a 

computer and containing many different 
components that can be used in experiments 
and provide an excellent example of current 
electronic practice. 

®it =Ell MIN MIMI MIN ! MIR MIN ® OEM ! BEM ®NMINI 
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. 

British National Radio & Electronic School 
P.O. Box 156, Jersey, Channel Islands. 

NAME 
ADDRESS 

we I Block caps please 

MIR NMI MIR =II ®®s_NM SIMI IEEE WWI MIN =Ill MIMI MIMI 
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EASY BUILD SPEAKER DIY KITS 
Specially designed by RT -VC for cost - 
conscious hi -fi enthusiasts, these kits 
incorporate two teak -simulate enclosures, 
two EMI 13" x 8" (approx.) woofers, two 
tweeters and a pair of matching crossovers. 

Supplied complete with an easy-to- follow 
£2800 circuit diagram, and crossover components. 

STEREO PM p Input 15 watts rms, 30 watts peak, each unit. 
+ p & p £5.50 Cabinet size 20" x 11" x 9h" (approx.), 

SPEAKERS AVAILABLE WITHOUT CABINETS, 
It's the units which we supply with the enclosures illustrated 
Size 13" x 8" lapprox..l woofer. (EMI), 2 }" app. E1 700 per 
tweeter, and matching crossover components. stereo pair 
Power handling 15 watts rms, 30 watts peak. +p &pf3,40 

COMPACT FOR TOP VALUE These infinite baffle 
enclosures come to you reedy mitred and professionally 
finished. Each cabinet measures approx. per stereo pair 
12" x 9" x 5" deep, and is in wood simulate. , 
Complete with two 8" (approx.) speakers for - 

maximum power handling of 7 wens, B£3. + p & p 0.20 
SPEAKERS Two models - Duo Ilb, teak veneer, 12 watts 
rms, 24 watts peak, 18f" r, 13f" x 7f" (approx.). 
Duo 111, 20 watts rms, 40 watts peak, 27" x 13" x 11f" appx 

Duo Ilb £ PER PAIR Duo Ill f PER PAIR 
1% p &p£ß.50 52 p &pí7.50 

DECCA 20 WATTS STEREO SPEAKER stereo pair 
This matching loudspeaker system is hand made, kit 
comprises of two 8" diameter approx. base drive unit, with 
heavy die cast chassis laminated cones with rolled P.V.C. 
surrounds, two 3+" diameter approx. domed tweeters 
complete with crossover networks. Bí2. 54.00 p & P£2000 

PERSONAL SHOPPERS 
STEREO CASSETTE record/replay fully built P.C. board £275 

AM. FM. TUNER P.C.B. with Mullard L.P. 1186, £950 
1185,1181 modules. 
100K Multiturn Varicap tuning pots, 6 for £100 
PAIR STEREO 8 WATT SPEAKERS 
8" bass units with 3 +" approx. tweeters f 1295 
Size 16 }" x 11 "x 8 }" 
Plinth & cover BSR or Garrard teak finish f 800 
DECCA DC1000 Stereo Cassette P.C.B. £295 
complete with switch oscillator coils and tape -heads 

AM. FM. Stereo Multiplex Car Radio /cassette £3800 
player in dash fixing Negative earth 5 watts output 
I.C. Stereo 8 Track to Cassette adaptor converts, f1595 
any 8 track player to cassette player. 

20 0 20 WATT STEREO AMPLIFIER £2990 
Superb Viscount IV unit in teak -finished cabinet. 
Silver fascia with aluminium rotary controls and p & p 

pushbuttons, red mains indicator and stereo jack 62.50 
socket. Function switch for mic. magnetic and crystal 
pick-ups, tape, tuner, and auxiliary Rear panel features two 
mains outlets, DIN speaker end input sockets, plus fuse. 
20+ 20 watts rms, 40+ 40 watts peak, 
30 s 30 WATT AMPLIFIER KIT 
Specially designed by RTVC for the experienced constructor, 
complete in every detail. Some facilities as 

Viscount IV amplifier. 60+ 60 peak. p & p í2.5O £2900 
NOW AVAILABLE fully built and tested. £3500 
Output 3D+ 30 watts rms, 60+ 60 peak, p & p £2.50 

To cash or cheque personal shoppers 
A 4 channel Stereo Adaptor to all buyers of the 

Vrsicount 20 x 20 02990 Available separately £395 
Amplifier at +í1,00p &p. 

ADO.ON STEREO CASSETTE TAPE DECK KITAnommem 
Designed for the experienced D.I.Y. man. This Y 

kit comprises of a tape transport mechanism, 
ready built and tested record/replay 
electronics with twin V.U. meters and 
level control for mating with mechanism 
Specifications: Sensitivity - Mic. 
0.85 mV -a 20K OHMS; Din. 40mV 
'a 400K OHMS: Output -300mV RMS per channel, 1KHz 
from 2K OHMS source: Cross Talk --30db: Tape Counter - 
3 Digit Rasettable: Frequency Response - 40Nz -8KHz t 9db: 
Deck Motor -9 Volt DC with electronic speed regulations: 
Key Functions - Record, Rewind; Mains Transformer £1995 
Fast Forward, Play, Stop & Eject. £2.50 +f1 p & p;p & s 52.50 
Opt. extras: Pair of Dynamic microphones 53.95 + £1.00 p & p: 

All enquiries send stamped 

addressed 

envelope. 

REE6s 

323 EDGWARE ROAD, LONDON W2 
21c HIGH STREET, ACTON W3 6NG 

ALL PRICES INCLUDE VAT AT 123% 

All items subject to availability. Price correct 

at 1.10.77 and. subject to change witnout notice. 

Personal Shoppers EDGWARE ROAD LONDON W2 Tel :01- 7238432. 9.30am- 5.30pm. Half day Thursday. ACTON: Mail 

45 WATT MON 
DISCO AMP 

£3500 
p & p £2.50 

Size apprax, 
133 "x 5f "x 63' 
45 watts rms, 90 watts peak output. Big features 
include two disc inputs, both for ceramic cartridges, tape 
input and microphone input. Level mixing controls fitted 
with integral push pull switches. Independent bass and 
treble controls and master volume. 

70 & 100 WATT" 
MONO DISCO AMP 
Size approx. 
14" x 4" x 103 ". 
Brushed' aluminium 
fascia and rotary controls. 
Five vertical slide controls - master volume, 
tape level, mie level, deck level, PLUS INTER -DECK FADER 
for perfect graduated change from record deck No. 1 to 
No. 2, or vice versa. Pre.fade level control . 70 watt £raj 
(PFL) lets YOU hear next disc before fading 140 watt peak 

it in. VU meter monitors output level. P & p £4.00 

Output 100 watts RMS 200 watts peak, 100 watt £85, 

CHASSIS RECORD BSR BD S 95 SERIES Illus. 2195 
PLAYER DECKS a Belt drive turntable unit, 

2 speed, semi automatic p & p £2,55 
BSR MPH TYPE Single 
play record deck £1595 
less cartridge. p & p £2.55 
Cartridges to suit above 
Aces, magnetic stereo £4.95 
Ceramic stereo £1.95 

type ILST BSR automatic record player deck 
cueing device and stereo ceramic head. p & p £2.55 £995 

BSR MP 60 type, complete with magnetic cartridge, £Y9 
diamond stylus, and de luxe plinth and cover, p & p £4.50 
Home 8 Track cartridge player This unit will match 
with the Viscount IV 9 "x8 "x3 + ". p & p £2.50 £165O 

Tourist IV 
CAR RADIO KIT 
For the experienced 
constructor only 
Output 4 watts into 4 ohms. 

12 volts pos or nag (altered internally) £1250 p & p £1.50 

FREE TO PERSONAL SHOPPERS BUYING CAR RADIO KIT worth 
ELECTROMATE Rear window heater, modern line element, £3.00 

Order only. No callers GOODS NOT DESPATCHED OUTSIDE UK 

FIRST GRADE DEVICES by MAJOR MANUFACTURERS 

Offer POPULAR ITEMS SELECTED * Special Xmas +/[. er FOR REGULAR REQUIREMENTS 

TEXAS TTLs 
7400 
7402 
7404 
7408 
7410 
7413 
7414 
7420 
7430 
7441 
7442 
7447 
7474 
7475 
7486 
7490 
7493 
7496 
74121 

I2p 
12p 
15p 
16p 
12p 
28p 
60p 
12p 
12p 
60p 
45p 
60p 
25p 
34p 
25p 
30p 
30p 
60p 
26p 

74123 
74141 
74151 
74153 
74154 
74157 
74160 
74164 
74190 
74192 
74193 
74196 

60p 
60p 

IOOp 
IOOp 
90p 

65p 
90p 
90p 
75p 
75p 
70p 

CMOS 
4009 
4011 
4013 
4016 
4017 
4024 
4046 
4049 
4510 
4518 
4528 

35p 
16p 
35p 
35p 
65p 
55p 

IOOp 

35p 
80p 
70p 
75p 

AY- 5 -1013P UART 500p 
RO -3 -2513 ROM 650p 

LOW PROFILE SOCKETS 

14 pin I I 24 pin 24p 
16 pin 12p , 40 pin 45p 

We stress the fact that we are 
totally quality conscious and 
do not offer sub -standard or 
rebranded products for sale. 

STAR OFFERS 
741 8 pin DIL 
555 8 pin DIL 
723 14 pin DIL 
2102 -2 RAM 
LM309K TO3 
T1L209 LED 

18p. 
25p 
30p 

125p 
IIOp 

10p 

Voltage Regulators 
Plastic TO -220 

1 Amp -{-ve 

5V 7805 85p 

12V 7812 85p 

I5V 7815 85p 

I Amp -ve 
5V 

I 2V 

I5V 
100mA -T092 5V, 12V, 15V 

7905 I1Op 

7912 110p 

7915 110p 

35p each 

301A 28p 
748 28p 
LM380N 75p 
TBA800 80p 
TBA8I05 85p 

OPTO- DEVICES 
LEDs: 0.2" Red 14p Green l6p 

DISPLAYS: FND 357 0.37" IOOp 
FND 500/507 0.5" IOOp 
T1L 321/322 0.5" 110p 

Red C.C. 
Red C.C. /C.A. 
Red C.A. /C.C. 

Please send SAE for 
complete special offer 

lists * * * ** 
QUALITY , 

& SERVICE STOCKS 

Minimum order £10 exc. VAT. 

DISCOUNTS 10% on orders over 550. 
20/ on orders over £100. 

OFFER CLOSES ON 2Ist JANARY, 1978. 

Please add VAT to total. 
Please add Ins. -f P & P 54p. 

MAIL 
ORDER 
ONLY 

TECHNOMATIC LTD (PW) 
54 SANDHURST ROAD 
LONDON NW9 9LR 
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lett of Torquay who is a Monitor to the Broadcasting 
Branch of Telecom Australia (Radio Australia and VNG). 
He refers to the antenna bearings which appear in Radio 
Australia's transmission schedule and in the World Radio 
Handbook. For British listeners, bearings of 308 and 325, 
both across the short route, offer the best reception while 
110, 118 and especially 128 give the best reception over 
the long route across the Pacific. Reception of transmis- 
sions on other bearings can occur but are more difficult 
with much depending on time of year and day. 

George refers to the Australian Time and Frequency 
station VNG which can be heard on 12 Q and 7 5MHz 
between 0600 and 0800 and on 7.5 and 4-5MHz between 
1600 and 2000. Reception is possible throughout the year, 
the morning times being latest and the evening times 
earliest, in mid- winter. Station announcements are given 
a few seconds before each hour, quarter hour, half hour 
and quarter to the hour. The transmission on 4-5MHz, 
which appears 30 minutes later than the one on 7.5 should 
be of interest in Tropical Band DXers as an indicator of 
propagation conditions across S.E. Asia. 

The International Short Wave Club is offering to send a 
free sample copy of their monthly bulletin to readers of 
Practical Wireless. The bulletin presents news and high- 
lights of the short wave world and there is also a section 
covering the amateur bands. The October issue gives 
details of the well known I'SWC short wave station popu- 
larity poll. The voting, for 1977, favoured Radio Neder- 
land in all six continents. Request should go to the 
President, Jim Malone, 19 Seventh Avenue, Manor Park, 
London E12 and return postage, although not asked for, 
would no doubt be appreciated. 

Brian Steele (Sheffield) has recently purchased a Sony 
ICF 5900W receiver with which he pulled in the Voice of 
Turkey on 9515 and 11880kHz, Radio South Africa on 
11900 and Radio Canada on 15325. Brian is very pleased 
with his new receiver which has a military style cabinet, 
a crystal calibrator and has DX /Local, BFO and band - 
spread controls. 

Harold Emblem (Mirfield, Yorkshire) has been trying 
his Eddystone 730/4 on the short waves and he reports 
hearing Trans World Radio, Bonaire on 15275kHz (19m 
band) at 2215, Sri Lanka on 15425 at 0400, AFRTS on 
15430 at 2255. On 16 metres he logged-WINB Red Lion 
on 17720 signing off at 2000 with announcement of this 
frequency which is not listed in the WRH, and WYFR. 
Family Radio on 17845 at 2025. Harold Brodribb (St 
Leonards) has been busy again on the higher frequencies 
with his CR100 and longwire. On the 11m band he heard 
Radio Israel in Russian and Yiddish on 25605kHz between 
1430 and 1630. On 13 metres, Radio RSA was heard on 
21535 at 1435, Radio Australia on 21570 at 0840 with DXers 
Calling (also on 9570), Radio Israel on 21625 at 1640, BBC 
World Service on 21710 at 1403 and Radio Norway with 
Listeners Choice an 21730 at 1345. 

Derek Taylor (Preston, Lanes) has been trying out his 
new Yaesu FRG-7 on the short waves. When connected 
to a 30ft longwire via an aerial tuning unit, it pulled in 
Radio Pyongyang on 9420 at 20Q0, The Voice of Vietnam 
on 10040 (out of band) at 1820, Bangladesh 11650 at 1830, 
ELWA Liberia on 11950 at 0625, Tokio, Japan on 15310 at 
0610 and Kinshasa, Zaire on 15350 at 2115. John Hill 
(Swindon) has a Realistic DX160 receiver which he uses 
either with a 40ft longwire or connected to the bedspring 
(not to be recommended with a mains operated receiver!) 
Stations logged include Radio Australia on 9570kHz at 
0830. John, who is new to the short waves is not sure 
whether his conversion from MHz to kHz is correct. It 
is very easy to do, just shift the decimal point three 
places to the right; 9.57MHz is the same as 9570kHz. 

Newcomers to the short waves may be confused by the 
reference to "bands" which are expressed in metres and 
to individual frequencies which are in kHz or MHz. The 
conversion between the two is simple, especially if a pocket 
calculator is available. Divide 300 ;000 by the frequency in 
kHz to obtain the wavelength in metres, and vice versa 
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e.g. Radio Australia on 9570kHz has a wavelength of 
31.35 metres. The limits of the international short wave 
bands are:- 

49 metre band from 5950kHz to 6200kHz 
41mb 
31mb 
25mb 
19mb 
1ómti 
13mb 
l lmb 

7100 to 7300 
9500 to 9775 

11700 to 11975 
15100 to 15450 
17700 to 17900 
21450 to 21750 
25605 to 26095 

and this table should help readers whose receiver is 
marked in metres, to locate stations mentioned in this 
column which are in kHz. 

Roy Patrick (Mackworth, Derby) sends news of WYFR 
Family Radió who expect to start testing the first 100kW 
transmitter from the new transmitting site at Okeeshobee, 
Florida soon. The Scituate station will continue to broad- 
cast until the middle of 1978 when it is scheduled to 
close down and all Family Radio programmes will then 
come from Florida. Roy used a Joystick antenna with 
ATU connected to a Trio 9R59D or a National 1400 
portable. With this set -up he logged Radio Rumbos on 
4970kHz at 0600, Malta on 5990 on Saturdays only, Radio 
Nova (Mebo 2) on 6205 with test transmissions in the 
evening, Radio Andorra an 6280 in French during the 
morning, the Voice of Iran 9022 from 2000 to 2030 in 
English, Voice of Turkey on 9515 at 2200 with DX tips 
nightly at 2230, WYFR on 11805 in Spanish at 1800, Kuwait 
on 12095 with a good signal from 1800 onwards, WINB 
15270 with a good signal at 2130 and the Voice of Greece 
on 17780 in English at 1200. Thanks Roy for a very useful 
log. 

The last word this month is from John Faulkener of 
Mansfield who mentions that the World DX Club has its 
own weekly programme in Adventist World Radio, broad- 
cast over the 100kW station at Sines in Portugal. The pro - 
gramme is on a Sunday from 0835 to 0945 on 9670kHz on 
the 31m band and was received by John at a SINPO rating 
of 55555 with his Trio 9R59D receiver and 150ft longwire. 

by Ron Ham BRS15744 
Despite many overcast periods, Cmdr, Henry Hatfield, 
Sevenoaks, continues to produce valuable information 
about the sun's behaviour with his spectrohelioscope and 
his radio telescope. Frequently, during the latter part of 
September, John Smith, Cranleigh, Henry, and myself 
recorded radio noise from "active" events on the sun 
which were no doubt responsible for the widespread 
ionospheric disturbance, reported by the BBC World 
Service on the 24th, the auroral openings on the 22nd, 
24th and 26th observed by John Branegan, Saline, Fife, 
and Charlie Newton, G2FKZ, London, and the good 10m 
conditions. 

Henry identified 3 sunspot groups on October 2, 4 
groups on the 3rd and 5th, witnessed 6 bright plages on 
the 2nd, a spray of gas and a pillar prominence on the 
5th, 2 "Enormous" filaments on the 9th, and 4 plages and 
16 filaments on the 18th. In view of this it is not surpris- 
ing that John Smith, Henry and myself often recorded 
strong 'Solar noise, (136MHz), from the 1st to the 15th 
and severe noise on the 16th, 17th, and 18th. An ionispheric 
disturbance was reported by the BBC World Service during 
the early hours of the 19th. 

During the auroral events, John Branegan heard 2m 
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signals from DL, EI, GM, GW, LA, and the UK beacons 
from Lerwick, GB3LER, to Cornwall, GB3CTC. Like other 
observers in the UK, confirmed by G2FKZ, RSGB auroral 
co- ordinator, John uses GB3LER, 144.955MHz, for early 
auroral warning. Readers reports will be passed on to 
G2FKZ and Ron Livesey, Co- ordinator for the British 
Astronomical Association. 

It's good to hear the DX from both hemispheres on 10m 
again. On October 5, Henry Hatch, G2CBB, told BBC 
World Radio Club listeners that VK stations were cur- 
rently being worked from the UK and at 0930 on the 
8th I heard YBOACP, and VK8CC /M. During the early 
mornings of the 10th and 14th I received strong signals 
from Japanese stations working into Europe. John 
Branegan heard stations from Italy, Portugal, South 
Africa, South America, Japan, both coasts of the USA and 
the USSR on the 8th and 9th, and at 1600 on the 9th the 
US Citizens Band was wide open and tuned to 27.155MHz, 
USE, John heard signals from Brazil, California, Louisiana, 
Novia Scotia, Ontario and Texas. 

Harold Brodribb, St. Leonards -on -Sea, Nigel Golds, BRS 
36910, West Chiltington, Sussex, Lawrence Hobden, 
Brighton, and myself frequently heard strong signals 
from the Cyprus beacon, 5B4CY, 28.220MHz, between the 
8th and the 18th. At 0843 on the 10th I heard, amid QSB, 
the Bahrain beacon, A9XC, 28.245MHz, and on the 11th, 
14th, 16th, 17th and 18th I received signals around 
28.330MHz from an experimental propagation beacon 
ZE2JV. On the 13th, Lawrence Hobden heard the Florida 
beacon, N4RD, 28.207MHz, on his 1937 receiver which is 
still going strong, and Nigel heard several VP stations. 

Around 1600 on September 27 and 28, Anthony Mann, 
Applecross, Australia, heard strong signals from the 
Bahrain beacon on 10m and on October 2 there was a 
strong opening toward UK and western Europe. During 
the early morning of October 4, and on several days after, 
the 10m band was open between Australia and the USA 
and some of the American CBers on 27MHz were almost 
at local strength. 

Frank Luman, Donald Bassnet, John Thorburn, John 
McCarra, from Glasgow and Fred Dinning, Dunlop, have 
formed a club called, The Scottish VHF AND SW DXers, 
and currently meet every first and third Saturday after- 
noons at Frank's home, 2, Ormonde Drive, Netherlee, 
Glasgow. New members are welcome, enquires to Frank 
Luman. Frank, Donald and Fred have an early warning 
arrangement which was used on September 22 when 7 
Norwegian stations, some in good stereo, were heard in 
Band II via what may have been the last event of the 
1977 sporadic -E "season ". 

While on a hill some 600ft ASL Nr Dumfries, using a 
beam aerial" 16ft AGL, Mark Deutsch, G3VJG, Kettering, 
could not make any contacts on 2m SSB, so he moved 
down the hill, about 1 mile away, at 250ft ASL and 
worked G2HFC, Wigan, via the Welsh repeater, GB3MP, 
with a 5/8 whip aerial on his car. Mark could also hear 
the Central Scotland repeater, GB3CS, where there was no 
trace of its signals at the 600ft level. 

Congratulations to George Zitterstein, G8ITS, who, from 
his difficult location in the City of London, with his 
beam aerial fixed south on his balcony, has received his 
Four Metres and Down Certificate from the RSGB for 
70cms. His achievement includes contacts with stations 
in northern G and his best DX was GW8CFQ, Wrexham. 
George now plans to do the same on 23cms. 

On September 21, Alf Lee, G4DQS, Brighton, worked 
a G8 station on 2m via the Bristol repeater, GB3BC, 
from his car in Haywards Heath car park. At 0930 on the 
30th, Alan Baker, G8LGQ, Newhaven, heard F1CIX work- 
ing DC1W0 via the German repeater, DBOUT. 

Around 0800 on October 12 the atmospheric pressure 
began a gradual rise reaching 30.2in by noon on the 13th 
and at 0400 on the 14th it started to fall. True to form, 
a tropospheric opening occurred which lasted until late 
afternoon on the 15th when the AP was levelling off at 
30.05in. The event covered a wide range of frequencies. 
Derek Knight, Storrington, and Harold Brodribb, both 
reported co- channel interference on UHF -TV and that both 
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the BBC and IBA warned their viewers about the pre- 
vailing disturbance. 

From midday on the 14th to mid - morning on the 15th 
I received strong signals from the Sutton Coldfield, 
GB3SUT, and Emley Moor, GB3EM, beacons on 70oms, a 
good picture on Channel 8, 189MHz, from Lichfield, and 
several continental broadcast stations in Band II, with 
only dipole aerials feeding the respective receivers. At 
2035 on the 14th, Harold Brodribb, using a 2 element 
beam into his Bush VHF -80 heard French and Dutch 
stations in Band II and at noon on the 15th he counted 
20 French stations between 88 and 101MHz, strong enough 
to obliterate the BBC signals. 

During the morning of the 14th, Alan Baker worked 
several German stations on 2m via the Stuttgart repeater, 
DBOWR, and FlCIX, ON5QL /M, and DJ2HH /M via DBOUT 
on R7 while located on Beachy Head where both repeater 
signals were consistently 58. At 1700, Alan called on Ern 
Hoare, G8BDJ, Brighton, and they both watched Kojak 
on French TV via Ern's 70cm beam. Around 0200 on the 
15th, Alan worked G8LCK, London, via both the Birming- 
ham, GB3BM, and Hampshire, GB3SN, repeaters on R5, 
at the same time. Alan suddenly realised what was hap - 
pening when the Birmingham repeater signal faded out 
and he could still hear the 112 watt signal coming from 
G8LCK. At 1600 he heard the signal from a GM /M through 
the Kent repeater, GB3KR, and during the event he 
worked DC6TY, Cologne, about 500km on 2m SSB. 

From 1800 until midnight on the 14th, John Heys, 
G3BDQ, Hastings, proved the value of a morse key and 
worked a host of DMs, 3 SPs, 4 OEs, 1 OZ, and in a 
half hour stint between 1935 and 2005 he contacted 6 OKs 
on the trot, all on 2m. His best DX was more than 1000km, 
on a mainly overland path with 'OK3CDI /P. John said it 
was his best evening for 20 years and looks forward to 
another tropo- opening when he can go for YU, YO, HA, 
and Ii. 

During the August leg of the RSGB 3cm Cumulative 
Contest, Sam Jewell, G4DDK, Stone, worked G8AXE /P on 
Winter Hill, Bolton, from Brown Glee, Shropshire, a dis- 
tance of 124km with torrential rain at both ends which 
had little effect on the signals. Several days later, en- 
couraged by this, G8AXE and G8AFC wanted to try for 
their Microwave Awards by working over 150kms. Sam 
set up his gear on the Long Mynd, Shropshire, and G8AXE, 
G8AFC, G3SMU and G4BBU climbed to the top of Fair 
Snape Fell in the Calder Fells, Lanes, to establish their 
stations. The two groups used their TR2200s for talk -back 
over the 151km path. 

A signal on 3cms was received quickly from G8AXE /P 
but only a weak signal was received from G4DDX. The 
contact began at 1930, and as the sun set around 2045, a 
temperature inversion occurred and the signals came up 
at both ends allowing them to complete the formalities in 
relative comfort. On October 2, G8AFC and G4DDK set 
up their 3crn equipment on Axe Edge in the Derbyshire 
Peak District and exchanged signals over a 149km path 
with GW4BRS /P on Pumlumon Fawr, near Aberystwyth. 

My thanks to you all for your fascinating reports, best 
wishes for Christmas, and let us look forward to another 
interesting year above 28MHz. 

Reports on the various bands are welcome and should 
be sent direct, by the 15th of the month, to.-' 
AMATEUR BANDS Eric Dowdeswell G4AR, Silver 
Firs, Leatherhead Road, Ashtead, Surrey KT21 2TW. 
Logs by bands, each 'in alphabetic al' order. 
MEDIUM and SW SANDS ̀ Charles lvtialloy G813US, 
132 Lane, Southport,: PR8 3JG. Reports for 
both bands must be kept separate. 
VHF BANDS Ron Ham BR'S15744, Faraday, Grey 
friars, Storrington, Sussex RH2O 4HE 
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THE IIYNAMII DUO 

The CI5/15 is a unique Power Amplifier providing Stereo 15 watts per channel or 30 watts Mono and can be used with any car 
radio/tape unit. It is simply wired in series with the existing speaker leads and in conjunction with our speakers S15 produces 
a system of incredible performance. 
A novel feature is that the amplifier is automatically switched on or off by sensing the power line of the radio /tape unit hence 
alleviating the need for an on /off switch. 
The amplifier is sealed into an integral heatsink and is terminated by screw connectors making installation a very easy process. 
The S15 has been specially designed for car use and produces performance equal to domestic speakers yet retaining high power 
handling and compact size. 

C15/15 
15 Watts per channel Into 40 
Distortion 0.2% at 1 KHz at 15 watts 
Frequency response 50Hz - 30KHz 
Input Impedance 80 nominal 
Input sensitivity 2 volts R.M.S. for 15 watts output 
Power line 10 -18 volts 
Open and Short Circuit protection 
Thermal protection 
Size 4 x 4 x 1 inches 

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

TWO YEARS' 

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

Data on S15 
6" Diameter 
5 }" Air Suspension 
2" Active Tweeter 
20oz Ceramic magnet 
15 watts R.M.S. handling 
50 HZ - 15KHz frequency response 
4C Impedance 

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

GUARANTEE ON ALL OF OUR PRODUCTS 

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

Signature 
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TE[110[EC 1J1 electronics 
56 Fortis Green Road 
Muswell Hill London N10 3HN 
Teleahone 01 -883 3705 

C-MOS 
4000 
4001 
4002 
4006 
4007 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 
4040 
4042 

-18* 
18' 
-18' 

1.09' 
,18« 

.62 
62' 
.18' .21. 
.53* 

1.00. 
17' 
58* 
.g7* .97. 
.58' 

108" 
17" 
-88' 
19« 

.76" 

.19' 
1.76' 

56' 
87' 

1.18" 
1.08' 

.83* 

4049 
4050 
4051 
4052 
4060 
4068 
4070 
4071 
4081 
4082 
4510 
4511 

7400 
7401 
7402 
7403 
7404 
7408 
7410 
7413 
7420 
7427 
7430 
7441 

58' 
58' 
86" 
-86" 

1.16' 
.22* 
.Y2" 
.22 
.22* 
.22" 

124* 
1.54" 

TTL 
.16' 
16' 
16' 
.16' 
.17' 
.19 
16" 
27' 
16" 
-28' 
16' 
56* 

7442 .52' 
7445 .70' 
7447 59* 
7448 .65' 
7451 16' 
7470 27* 
7472 .22" 
7473 .27" 
7474 ß7' 
7475 -40" 
7476 30' 
7485 76" 
7486 .27" 
7489 2.32" 
7490 -38" 
7492 41" 
7493 .41" 
74107 27* 
74121 .27' 
74123 49' 
74141 .41* 
74145 .65' 
74151 .49" 
74154 .85. 
74174 72" 
74192 86' 
74193 86" 
74196 97* 

You can combine C -MOS & TTL for 
quantity discounts. 

25 plus less 5 %. 100 plus less 10 %. 

8 pin 10p* 
14 pin 12p' 
I.C. pins 100 

I.C. SOCKETS 

SEVEN SEGMENT DISPLAYS 

1_!,o 

FREE OFFER 

This Month's GIVEAWAYS 
£1 00's Worth of Semiconductors 
(2 x 7402, 1 x 741, 2 x 2N2926G, 

3 x CIL108) 
With every order £5.00 & over. 

LITRONIX 
All Red 
DL701 Com.A 080"+1 
DL704 Com.0 R/H dec. pt. 
DL721 Com.A 0.51" R/H Dou. dt 
DL746 Com.A -630"+1 
DL747 Com.A 630" L/H dec. pt. 

MONSANTO 
Green 
MAN51 Com.A 0-30" R/H dec. pt. 
MAN52 Com.A 0.30" LIN dec. pt. 
MAN53 Com.A 0-30"+1 
MAN54 Com.0 0.30" R/H dec. pt. 

Red 
MÁN71 Com.A 0.30" R/H dec. pt. 
MAN72 Com.A 030" LIN dec. pt. 
MAN73 Com.A 0.30"+1 
MAN74 Com.0 0.30" Rill dec. pt. 

XCITON 
XAN362 C.A. R 0-30" LIN dec. pt. 
XAN352 C.A. G 0.30" L/H dec. pt. 
XAN82 C.A. Y 030" L/H dec. pt. 

16 pin 14p' 28 pin 
24 pin 26p" 40 pin 

54p' 1,000 53.78" 

3f p' 
44p' 

LINEAR I.C.'s AUDIO I.C.'s 

uA703 (T099) 1.00 
UA709 (6 pin OIL) 41 
uA709 (14 pin DIL) -41 
uA709 (1099) -50 
uA709(8 pin DIL) .50 
uA770 (14 pin DIL) 55 
uA710 TO99) .60 

uA711 (14 pin DIL) 
uA711 (T099) 
uA741 (8 pin OIL) 
uA741 (14 pin DIL) 
uA741 (TOSS) 
uÁ847 (14 pin OIL) 
uA748 (8 pin DIL) 

.90 . 

.42 
-45 
-90 
-42 

LINEAR I.C.'s 
uA 748 (14 pin DIL) .60 
uA748(T099) 65 
u A753 (8, pin D I L) 1.95 
AY-1-0212 6.50 
AY-1-5051 165 
AY-5-1224A 3.39' 
AY-5-3507 5-99* 
AY-5-4007 7.99' 
CA3045 1-50 
CA3046 -80 
CA3053 -85 
CA3075 2-00 
CA5080 -80 
CA3081 1-50 
CA3082 1.50 

1.72' 
1.72* 
3.04" 
2.43' 
2.43 

2.34' 
2.34" 
2.34* 
2.34' 

DL707 Com.A 0.30" LIN dec. pt. 1 72 
DL707R Com.A 0-30" R/H dec. pt. 1.72. 
DL727 Com.A 0.51" R/H Dou. dt. 3.04" 
DL750 Com.0 .630" L/H dec. pt. 2.43' 

Yellow 
MAN81 Com.A 060" R/H dec. pt. 2$4' 
MAN82 Com.A 0.30" LIN dec. pt. 2.34* 
MAN83 Com.A 0.30"+1 2.34* 
MAN84 Com.0 0.30" R/H dec. pt. 2.34" 

1.52' Orange 
1 .52' MAN3610 Com.A 0-30" R/H dec. pt. 2.17' 
1-52. MAN3620 Com.A 0.30" L/H dec. pt. 2-17* 
1 52' MAN3630 Com.A 0.30"+1 2.17* 

MAN3640 Com.0 0.30" RIN dec. pt. 2-17' 

1 81' XAN662 C.A. R 0-60" LIN dec. pt. 2.03" 
2.21' XAN652 C.A. G 0.60" L/H dec. pt. 2.48" 
2 43 XAN682 C.A. Y 0.60" L/H dec. pt. 203' 

AUDIO I.C.'s LINEAR I.C.'s AUDIO I.0 's 
CA3089/TDA1200 
CA3090Q 
CA3123E/LM1820 
CA3097E 
CA3130S 
CA3140S 
CA31605 
CA3600E 
LM301AN (8 pin) 
LM301AT (TO99) 
LM308N (8 pin) 
LM308T (8 pin) 
LM339N 
LM370N 
LM371 

2.30 LM372N 
4.25 LM373N 
1-50 LM377N 
1.75 LM380N-9 

99 LM380N 
.99 LM381N 

1.60 LM382N 
1.75 LM3900N 

-40 LM3905N 
50 LM3909N 
90 MC1303/LM1303N 

1.40 MC1310P 
1.00 MC1312P 
2-75 MC1314P 
1.75 MC1315P 

1.75 
2.99 
195 
1.00 

.99 
1.75 
1.35 

.65 
1.50* 
70* 
1.10 
1.80 
2.15 
3.50 
6.10 

OUR NEW A4 I.C. BOOKLET 
Supplied FREE with orders of any 
I.C.'s worth £4.00 or more. Contains 
Circuits, pin connections & Data. 
(35p inc. P &P if sold alone). 

LINEAR 1.C.'s AUDIO I.C.'s 
MC1352P/ 

TDA1352 1-20 
MC1327P/ 

TDA1327 1.50 
MC1330P 1.19 
MC1350P 1.00 
MC1351P 1.00 
MC1357P/ 

LM2111N 170 
MC137SP 1-50 
MCbISOCG 2.50 
MC1495L 4-90 
MC3302P 1.65 
MFC6030A 1.00 
NE540L e 2-25 
NE546 2.15 
NE555 35* 
NE556 .90* 
NE560 4.40* 
NE561 4.40' 
NE562 4-40* 
NE565 1.40* 
NE566 1.65* 
NE567 185" 
SL414A 1.90 
SL415A 247 
SL440A 2-38* 
SN75491N 95' 
SN75492N 1.15' 
SN76001N 1.40 
SN76003N 2.45 
SN76013N 1-60 
SN76023N 1.60 
SN76033N 2.45 
SN76544N 1.55 

SN7853N2 
SN78582N 
WI/660N 
$N76686N 
TRA263 
TAA320A 
TAA350A 
TAA570 
TBA120S 
TBA231 
TBA520Q 
TBA530Q 
TBA540Q 
TBA550Q 
TBA651 
TBA750Q 
TBA800 
TBA810S 
TBA820 
TBA990Q 
TCA730 
TCA740 
TCA940 
TDA2020 
UAA170 
UAA180 
ZN414 
ZN417E 
ZN423T 
ZN424E 
ZN425E 
ZN1034E 
ZN1040E 
ZNA116E 

1.55 
65 
.65 

1-00 
2.50 
75 

2.70 
2.50 
1.00 
1.00 
2.00 
2.00 
2.00 
2.00 
2.25 
2.00 
1.00 
1.10 
1.10 
2.00 
4.69 
4.69 
1.75 
3.50 

2.75* 
2.75" 
1.10 
1.68 

1.08* 
1.35 
3.78 
2.03 
8.43 

6.75' 

c` iH 

PRICES 
Postage and Packing 25p 

VAT I11(1IJ1 JI111 1 18IIL J Items followed by a *include V. A.T 8 ó all others include 12-5% ALWAYS PLEASED TO SEE PERSONAL CALLERS 

TRADE AND EXPORT CUSTOMERS MOST WELCOME Overseas Customers deduct 2/27 from items marked with a * 1,9 from others 

BARGAIN PARCELS SAVE POUNDS 
Huge quantities of electronic components must be cleared as space required. 1000's of 
capacitors, resistors, transistors. Ex equipment panels etc. covered In valuable com- 
ponents. No time to sort. Must sell by weight 7 lbs- £4.95; 141bs- £7.95; 281bs- £12.00; 
561bs- £20.00; 112 lbs-£3010. 

Handy Packs 
BARGAIN PACKS 

4 aluminium boxes 128 x 44 x 38 mm ideal New U.H.F. transistor TV tuners 4 push. 
for signal inlectnre etc. £1.00. button type£2.50 
Self fluxing enamelled copper wire 18 & 22 Rotary type with slow motion drive £250. 
swg on 2 on reels. 2 for £1.10. Aluminium TV coax plugs 10 for £1.00 
100 miniature reed switches Ideal for Miniature 5K log pots with s/p switch 4 for 
burglar alarms, model railways, etc. £2-20. £1. 
15 x 2 -pole reed relays on board operate at Hardware Packs each containing 100's of 
12 volts £2.45. items including BA nuts and bolts, Nylon, 
6 x 6 pole 12 volt reed relays on board Self- tapping, Posidrive, "P" clips, Cable 
£2.45. clamps, Fuse holders. Spire nuts etc., 
High quality computer panels smothered in £1 per pound. 100 assorted "P" clips £1. 
top grade components 5 lbs £4.75. 10 lbs Belling Lee outdoor Triplexers, U.H.F., 
£8.95. Band 1, Band 2, 30p each 3 for £1. 

DE LUXE FIBRE GLASS PRINTED CIRCUIT ETCHING KITS 
Includes 150 sq. ins. copper clad f/o board, 1 lb ferric chloride, 1 Dalo etch resist pen, 
abrasive cleaner, 2 mini drill bits, etch tray and Instructions /only £5.30. 

REFILL PACKS FOR ABOVE 
150 sq.in. fibre glass board £2.00 5 lbs ferric chloride to mil spec 5400 
Dalo pen. Sop Instruction sheet 20p 
1 lb ferric chloride to mil spec £1.25 

TV SURPLUS 
Brand New ITT C.T.V. Triplers, fit Decco 
"Bradford" chassis £2.50 each. 5 for £10. 
Pye and Philips 'GO" C.T.V. panels, 
various types. All incomplete but invalu- 
able for spares or completing, 6 assorted 
panels for£7-50. 
Thorn B & W T.V. bottom panel "950" 
series, manufacturers surplus £1.50 each. 
Pye 11u contrast controls. 10 for £1. 
Thorn tape motors mains £1.20 each. 
Pye ENT basis, DY51 etc. 10 for LI. 
Ceramic P/C mounting valve basis. 
For PL509, PL508 etc. 10 for £1. 

Semiconductor Bargains 
TH3 Thermisters 10 for £1. 
100 new & marked silicon and germanium 
transistors including BC148, BF194, BC183, 
etc. £3.95 
200 new & marked transistors including 
2N3055, AC128, BFY50, BD131, etc. £8.95 
100 mixed diodes IN4148, etc. £1.20. 
100 mixed diodes including zener, power 
and bridge types £3.30. 
Bridge rectifier 100v 2.5 amp 4 for£1. 

200 unmarked mixed transistors, lots of 
Interesting types including power. Send 
60p for samples £4.50. 
25 New & marked Integrated circuits in- 
cluding 555, 741, 7400, 7490, TBA 800, 
CD4001, etc. £4.70. 
BR 101 full spec. 5 for £1.00. 
DY 51 EHT Rectifier £1.00. 
TBA 120A 50p each 
20 mm anti -surge fuses your selection 
500mA to 3.15A. 12 for 41-00 

Component Bargains 
300 mixed resistors} & $ watt £1.00 
200 modern mixed caps most types £3.30. 
125 mixed resistors mostly 1 & 2 watt. £1. 
100 mixed polyester caps £1.40. 
100 mixed modern miniature ceramic plate 
caps mostvalues to 100 PF£3.30 
100 mixed polystyrene caps to 5000 PF 
52.20. 
100 mixed electrolytics £2.2O. 
100 mixed wirewounds £1 -DO. 

200 printed circuit resistors £1.00. 
25 mixed pots & presets £1.00. 

40p P & P ON ALL ABOVE ITEMS. SEND CHEQUE OR POSTAL 

ORDER WITH ORDER TO SENTINEL SUPPLY, DEPT PW, 20A 

WADDON ROAD, CROYDON, SURREY. 

FRG -7 The receiver that 
has it all 
for a basic price 
of just 

Mode A.M. /S.S.B. (U.S.B. 
& L.S.B.)/C.W. 

Frequency O.5 MHz -29.9 MHz. 

Sensitivity S.S.B. /C.W. better 
than 0.7µv for 10 db 
S/N at30 % modulation 

Selectivity 3kHz -6db 7kHz -50db 

£16200 
inc. VAT 

Also available 
from us with 
special 2m 
converter and 
accessories for 
'sat 

£179 
00 

Inc VAT 

AMATEUR RADIO EXCHANGE 
2 Northfield Road, Ealing, London, W.I3. Tel: 01 -579 5311 

poly - planar 
20 -Watt Full Range Speaker 

Completely replaces the 
conventional cone speaker 
Super -thin construction 
permits new installation ideas. 
Power capability : 40 watts peak. Frequency range: 40 Hz -20 KHz 
Sensitivity 85 dB /M for 1 watt electrical input. Input Impe- 
dance:8 ohms. Operating temperature range: -20 °F to +175 °F. 
Size (WxOxL): 1 -7/16" x 11 3/4" x 14. 11/16 ". Weight: 19 Ounces. 

£9.50 each Stereo pair £18.50 

INCLUSIVE OF VAT AND POSTAGE 

web europa 
PO Box 9, Bryn Goodman, Ruthin Clwyd 
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RSTVALVE M. 
CLIMAX HOUSEAIL , FALLSBROOK 

ORDER CO 
ROAD, 

LONDON SW16 6ED 
SPECIAL EXPRESS MAIL ORDER SERVICE 

SEMICONDUCTORS 
AA119 0.20 ASY26 0.45 
AAY30 0.13 ASY27 0.50 
AAY32 0.15 ASZ15 1.25 
AAZ13 0.25 ASZ16 1.25 
AAZ15 051 ASZ77 1.25 
AAZ17 0.25 ASZ20 0.75 
AC107 0.75 ASZ21 1.50 
AC125 0.30 - AU110 1.70" 
AC126 0.25. AU113 1.70' 
AC127 0.25 AUY70 1.70" 
AC128 0.25 8A145 0.15* 
AC141 0.20 BA148 0-15" 
AC141K 0-30 BA154 0.10 
AC142 0.20 BA155 0.12 
AC142K 0.25 BA156 0.13 
AC176 0.25 BAW62 0.05 
AC187 0.25 BAX13 0.07 
AC188 0.25 BAX76 0.07 
ACY17 0.65 BC107 0.12 
ACY18 0.65 BC108 0.12 
ACY19 0.85 BC109 0.13 
ACY20 0.85 BC113 0.15" 
ACY21 0.65 BC114 0.18* 
ACY39 1.25 BC715 0.19* 
AD149 0.70 BC116 0.19* ADM 0.75 BC117 0-22' 
AD162 0.75 BC118 0.16' 
AF106 0.45 8C125 0.18* 
AF114 0.25 BC126 0.25* 
AF115 0.25 5C135 015" 
AF116 0.25 BC136 0.19' 
AF117 0.25 BC137 016" 
AF139 0.40 BC147 0i0" 
AF186 1.50 BC148 0.10* 
AF239 0.45 BC149 0.13" 
AFZ11 2.75 BC157 0.12" 
AFZ12 2.75 BC158 0.11" 

BC159 0.13" 
13C167 0-13* 
BC170 0.16* 
BC171 0.14* 
BC172 0.13* 
13C173 0.15* 
BC177 0.19 
BC178 0.18 
BC179 0.20 
BC182 0.11" 
BC-163 0.11* 
BC184 0.12" 
BC212 14" 
BC213 0.14" 
BC214 0.17* 
BC237 0.17* 
BC238 0.12* 
BC301 0.45 
BC303 0.60 
BC307 0.20" 
BC308 0.18" 
BC327 0.22. 
BC328 0.18* 
BC337 019" 
BC338 0.18* 
BCY30 1.00 
BCY31 1.00 
BCY32 1.00 
BCY33 0.90 
BCY34 0.90 
BCY39 3.00 
BCY40 1.25 
BCY42 030 
BCY43 0.32 
BCY58 0.23 
BCY70 0.18 
BCY71 0.22 

BCY72 017 
BCZ11 1.50 
BD115 0.60 
BD121 1.50 
130123 1.50 
B13131 0.51 
BD132 0.54 
BD135 0.35* 
BD136 0.36" 
BD137 037" 
60138 0.40' 
BD139 0.43" 
BD140 0.47" 
130144 2.00 
B0181 1.38 
BD182 1.48 
BD237 0.80 
BD238 0.85 
BDX10 0.75 
BDX32 2.25 
BDY20 1.42 
BDY60 0.75 
BF115 059 
BF152 0.25 
BF153 0.25 
BF154 0.25 
BF159 0.35 
BF180 0.30 
BF167 0.39 
BF173 0.39 
BF177 0.38 
BF178 0.45 
BF179 0.48 
BF780 0.45 
BF181 0.45 
BF182 0.45 
BF183 0.45 
BF184 0.39 
BF185 057 

BF194 0.12" 
BF195 0i1" 
BF196 0.13* 
BF197 0.14* 
BF200 0.32 
BF224 0.20. 
BF244 0.35" 
BF257 0.37 
BF258 0.42 
BF259 0.45 
6F336 0.50" 
BF337 0.53" 
BF338 0.55" 
BFS21 2-27 
BFS28 1 38 
BFS61 0.25" 
BFS98 0.25" 
BFW10 0.90 
BFW11 0.90 
BFX84 0.38 
BFX85. 0.41 
BFX87 0.35 
BFX88 0-32 
BFY50 0.28 
BFY51 0.26 
BFY52 0-26 
BFY64 0.30 
BFY90 1.32 
BSX19 054 
BSX20 0-34 
BSX21 052 
BT706 1-25 
BTY79/400R 

3-19 
BU205 2.25' 
BU206 2-25" 
BU208 2.50" 
BY100 0.45 
BY126 0.14 
BY127 0-15 

BZX61 0.20 
Series 
BZY88 0.13 
Series 
CRS/105 0.45 
CRS/140 060 
CRS/305 0-45 
CRS/340 0.75 
CRS/360 0-90 
GEX66 1.50 
GEX541 1.75 
GJ3M 0.75 
GJ5M 0.75 
GJ7M 0.75 
GM0378A 1.50 
KS100A 0.40" 
MJE340 0.58 
MJE370 0.65 
MJE371 0.81 
MJE520 0.65 
MJE521 0-75 
MJE2955 1-25 
MJE3055 0-75 
MPF102 050* 
MPF103 030" 
MPF104 0-30" 
MPF105 0.30" 
MPSA060 - 25' 
MPSA560.25' 
MPSU01 032" 
MPSU08040' 
MPSU560-45" 
NKT401 2-00 
NKT403 1-73 
NI<T404 1.73 
NE555 0.45 
0A5 0-75 
0A7 0-55 
OA10 0.55 
0A47 0.14 

VALVES 
AZ31 1-10' ECC83t 0-45" 
CBL31 1.50 ECC84-1- 0.50' 
CL33 2.00" ECC85t 0.55' 
CY31 1.00' ECC88t 0.60. 
DAF91t 0.40* ECC91t 0.35. 
DAF96 1.00. ECC189 1.00' 
DF91t 0.40' ECF80t 0.60" 
DF98 1.00 ECF82t 0.60' 
DK91t 0.55* ECH35 2.00" 
DK92 1-25" ECH42 1.15" 
DK96 110" ECH81t 0.50' 
DL92 0.75" ECH83 0.85" 
DL94 1.20' ECH84t 0.85' 
DL90 1.10* ECL80t 0.60* 
0Y86/7t0.45* ECL82t 0.55' 
DY802 0.68" ECL83 150' 
E88CCt 150 ECL86t 0.65' 
EABCS00.40' ECLL8007.00' 
EAC91 0.50 EF37At 1.60' 
EAF42 1ß5* EF39t 1.60* 
EAF801 1-75' EF40 1i5' 
EB41 1.75' EF41 120' 
EB91t 050' EF42 2.00' 
EBC33 1.75' EF50t 0-60' 
EBC41 1-25' EF8Ot 0.45' 
EBC81 1.10. EF83 1.75* 
EBC90 0.65 EF85t 0-50* 
EBF80 0-45' EF86t 0.45' 
EBF83 1.25' EF89 0-60' 
EBF89t 0.40' EF91t 0-65' 
EBL31 250* EF921- 0.75' 
ECC40 1 25' EF98 1 ß5' 
ECC81t 045' EF183t 0.50' 
ECC82t 0.45* EF184t 0.50' 

EH90 0-75" 
EL32 150' 
EL33 3.50" 
EL41 125" 
EL42 1.75' 
EL81 1-10. 
EL84t 055* 
EL86t 0.50" 
Ei91 3.85* 
E195t 050" 
EL360 2-75' 
EM80 1 10" 
EM81 1 -00* 
EM84 1-00. 
EM85 1.25. 
EM87 1.50. 
EN91t 0.55 
EY51f 075' 
EY86t 050' 
EZ40 1.25. 
EZ41 1 ß5" 
EZ80t 0.30' 
EZ81t 0.35* 
EZ90t 0.45" 
GZ32 0-75' 
GZ33 4-00* 
GZ34t 1-24. 
KT61 3.50" 
KT66 4-00* 
KT88 4-75' 
KTW61 1.75' 
KTW62 1.75. 
KTW63 1.75. 
MU14 1-00' 
1478 7.50" 
0A2t 0-45 
OB2t 0-45 

OC3t 0-45 
OD3t 0.45 
OZ4 0.75' 
PC86t 0-85' 
PC8Bt 0-85" 
PC97 0.88' 
PC900t 0.75' 
PCC84t 0.45" 
PCC88 0.65" 
PCC89t 1.05" 
PCC189t0.65" 
PCF80 0.72" 
PCF82t 0.50' 
PCF86t 0.65' 
PCF87t 1-00" 
PCF200t1.05* 
PCF201t1 .05" 
PCF801t0.55" 
PCF802t 0-72. 
PCF805 1.28' 
PCF806 080' 
PCF808 1 ß8" 
PCL82t 050" 
PCL831- 092" 
PCL84t 0.50' 
PCL85t 0-80' 
PCL86t 0.85' 
PCL8058/5t 

0.80' 
P0500 3.00' 
PFL200 0.88" 
PL36t 0.92' 
PL81 0-55' 
PL81At 1.00" 
PL82 .0.60" 
PL83t 0.55' 

PL84t 0 60" UCC85t 0.50" 
PL504/500t UCF80 0.75" 

0.96" UCH42 1.20. 
PL508t 152' UCH81t 0.50' 
PL509t 2.16' UCL82t 0-50' 
PL519t 2.96' UCL83 1.44" 
PL801 110' UF41 075' 
PL802t 180" UF8Ot 0 50' 
PY33 0-68' UF85t 0-50" 
PY81t 072' UF89t 050! 
PY82 0.45" UL41 1.00" 
PY83 0.60" UL84t 0-60' 
PY88t 0.68" UM80 1.00" 
PY500At1.36' UY41t 0-75' 
PY800/81t UY851 0.65' 

0.72' 1B3GTt 055' 
PY801 0.72" 1R5t 0.55' 
QQV02-6 9-60 1S5t 0.40" 
QQV03-10t 1T4t 0.40" 

2-00 2AS15 10-00 
QQV03-20At 20211 0.55 

850' 3A5 1.35 
QQV06-40At 3CX100A5 

1300' 20-00 
R17 1.85' 3541 0.75" 
R19 1.00' 3V4t 1-00' 
R20 1.00" 4CX2501317.50 
U18-20 2.50" 5R4GYt 1-00' 
U25 1.16' 5U4G 100" 
U26 1 .16' 5U4GB 1-00' 
UABC8Ot 5V4Gt 0.65' 

0.50' 5Y3GT 0.85" 
UAF42 0.75' 5Z3 1.50" 
UB41 1.25. 5Z4G 1-00' 
UBC41t 0-75" 5Z4GT 1;00" 
UBF89 0.50 6-30L2 1-00" 
UCC84 075' 6A B7 0.75" 

INTEGRATED CIRCUITS 
7400 0-20 7412 0.26 7432 056 
7401 00 7413 0.45 7433 0-37 
7402 0.20 7416 0-40 7437 0.42 
7403 0.20 7417 0.40 7438 0.37 
7404 0.26 7420 0.20 7440 0.22 
7405 0-23 7422 0-25 7441AN 0.92 
7406 0.55 7423 0.35 7442 0.78 
7407 0.55 7425 0.35 7447AN 1.20 
7408 0-28 7427 055 7450 0-20 
7409 0.28 7428 050 7451 0-20 
7410 0-20 7430 0-20 7453 0.20 

7454 0.20 
7460 0.20 
7470 0.35 
7472 0.38 
7473 0.36 
7474 0-40 
7475 0.59 
7476 0.42 
7480 0.80 
7482 0.85 
7483 1.00 
7484 1.00 
7486 0.40 
7490 0.52 

7491AN 0.85 74119- 2.00 
7492 0.60 74120 1.10 
7493 0.70 74121 0.45 
7494 0.80 74122 0.60 
7495 0.80 74123 1.00 
7496 0-90 74125 0.80 
7497 3.67 74126 0.80 
74100 1-75 74128 0.80 
74107 0.45 74132 0.80 
74109 0.86 74136 0.68 
74110 0.57 74141 0.85 
74111 0.86 74142 3.00 
74116 1.89 74143 3.00 
74118 0.95 74144 3.00 

BASES 
B67 unskirted 0.15 
B7G skirted 0.30 
BOA unskirted 0.15 
BOA skirted 0.30 
Int Octal 0.20 
Mazda Octal 0.20 
Nuvistor 0-25 
Loctal 0.55 
8 pin DIL 0.15 
14 pin OIL 0.15 
16 pin DIL 0.17 
Valve screening 
cans all sizes 0.30 

CRT'S 
1CP31 31-00 
2AP1* 850 
2BP7* 9.00 
3BP1 7-50 
3DP1* 500 
3EG1* 7-00 
3FP7* 3.00 
3GP1 6.00 
3JP1* 8.00 
3JP2* 8.00 
3JP7* 1000 
SKP1* 15.00 
3RP1* 35-00 

4EP 25-00 
4EP7 25-00 
4EP 1 2500 
5ADP1 3500 
56P1* 5-00 
5CP1* 5.00 
5CP1A 40-00 
5FP15A 5-00 
5UP7* 5.00 
DG7-5 2500 
067-32 3600 
DH3-91 31.00 
0117-11 6800 
VCR97* 5.00 
VCR138* 1000 

VCR138A* 12 50 
VCR139A* 8.00 
VCR517A*, 3.00 
VCR517B* 3.00 
VCR517C* 3.00 

Tube Bases 0.75 
*= Surplus 
VAT 8% 

0A70 0-30 OC82 0.75 ZS271 0ß2' 261697 0.16 2N3055 0.95 
0A79 0-30 OC83 0.55 ZS278 0.56" 2N698 0.30 2613440 0.60 
OA81 050 0084 0.60 ZTX107 0-11" 2N705 0.80 2N3441 0.80 
0A85 0.30 OC122 1.50 ZTX108 0.10" 2N706 0.12 2N3442 1.20 
0A90 0.08 OC123 1.55 ZTX109 0.12" 2N708 0.21 2N3525 0.90 
OA91 0.08 OC139 2.25 ZTX300 0.12" 2N930 0.26 2N3614 1.20 
0A95 0-08 OC140 1.85 ZTX301 0-13" 2N1131 0.26 2N3702 0.15* 
0A200 0-10 OC141 2.25 ZTX302 017" 2N1132 0.28 2N3703 0.15" 
0A202 0.11 OC170 0.75 ZTX303 0.17" 2N1302 0.37 2N3704 0.15" 
0A210 0.75 OC171 0.75 ZTX304 0-19' 2N1303 0.37 2N3705 0.15" 
0A211 0.75 0C200 1-00 ZTX311 0-12. 2N1304 0.45 2N3706 0.14' 
OAZ200 065 OC201 1.50 ZTX314 0-20" 2N1305 0.45 2N3707 0.18" 
OAZ201 0.65 0C202 1-25 ZTXS00 0.13" 2N1306 0.50 2N3708 0.14' 
OAZ206 0-65 OC203 1-25 ZTX501 0.14. 2141307 0.50 2N3700 0.15" 
OA7.207 0.65 
OC16 1.25 
0C20 2.00 
0C22 2.50 
0C23 2.75 
0C24 3-50 
0C25 0.90 
0C26 0-90 
0C28 2.00 

OC204 1.25 
OC205 1-75 
OC206 1.75 
OC207 1-25 
OCP71 1.25 
ORP12 0.83 
R200SB 2.25" 
R2009 2.25" 
R2010B 2-25' 

ZTX502 0.16" 
ZTX503 0.17" 
ZTX504 0.20" 
ZTX531 0.20. 
ZTX550 0.16" 
1N914 0-07 
1N916 0.07 
1N4001 0.06 
1 N4002 0.07 

2N1308 0.80 
2N1309 0.80 
2N1813 0-33 
2N1671 1.50 
2N1893 0.33 
2N2147 1.40 
2N2148 1.65 
2N2218 0.33 
2612219 0.42 

2N3710 014" 
2N3711 0.15* 
2N3771 1.60 
2N3772 I.70 
2N3773 2.65 
2N3819 0.36* 
2N3820 0.46" 
2N3823 0.60* 
2N3868 1.00 
2613904 0ß1* 

0C29 2.00 
0C35 1 -50 
0C36 1.50 
0C41 0.50 
0C42 0-50 

T1C44 056 
T1C226D 1.30 
T1L209 0.25 
T1P29A 0.50" 
T1P30A 0.60' 

1N4003 0.08 
1 N4004 0.09 
1N4005 0.13 
1 N4006 015 
1N4007 Oi5 

2N2220 0.35 
2N2221 0.22 
2N2222 0.25 
2N2223r 2.75 
2N2368 0.17 

2N3905 0.22* 
2N3906 0.22" 
2N4055 0.20" 
2N4059 0.15" 
2N4060 0.20" 

0C43 1.50 T1P31A 0.62 1N4009 0-15 2N2369A 0 -21 2144061 0.17' 
0C44 0-50 T1P32A 0.75 1N4148 0.07 2N2484 0.21 2N4062 0.18" 
OC45 0-50 T1P33A 1.00 1N5400 0.14 2N2646 050 2N4124 0.17" 
OC71 045 T1P34A 1.20 1N5401 0-16 2N2904 0.35 2N4126 0.17' 
0072 0-45 T1P41A 0-70 1544 006 2N2905 0'35 2N4286 0.20" 
OC73 1-00 T1P42A 0.90 15920 0.08 2N2006 0 .25 2N4288 0.25" 
0075 0.50 T1P2955 1.00 18921 0.08 2N2907 0.21 2N4289 0.25* 
0074 0.75 T1P3055 0.50 26301 1.00 2N2924 0.15° 2N5457 0.35" 
0076 0-50 T1S43 0.35" 26302 1.00 2N2925 0-17" 2N5458 0.35" 
0077 1.20 ZS140 015" 26306 1.10 2N2926 0.13" 2N5459 0.35" 
OC81 0.75 ZS170 0.12" 2N404 0.60 2N3053 0.25 3N125 1-75 
00812; 1-00 ZS178 0.54" 2N096 0.25 2N3054 0.50 3N141 0.85 

6AC7 0.75* 8BR7 400' 8L6GC 1.75* 12AU6 0.50* 92AV 7.16 
6AF4At 0.70° 6BR8t 1'20. 6L7 0-75 12AU7t 0.45* 15062 1.80 
6AG7 0.75" 6BS7 4.00" 6N2P 0-75 12AV6 0.60" 150C2 1.50 
6AH0t 0.70" OBW6 375' 8N3P 0.75 12AV7 2.84" 150C4 2.30 
6AK5t 050 6BW7 1.12" 6N7 0.75* 12AX7t 0.45" 211 5.00 
6AK8 095' 6BX7GT 4 . 96" 61.25 3.60* 12AY7t 0.82" 723ABt 8.00 
6AL5t 030" 6BZ6 1.78' 607 0.75" 12B4At 1.00" 807t 0.65 
6AM4 2.30" 6C4t 040" 6R7 075' 12BA6 0.50' 811At 3.00 
6AM5 3.85" 6CB6At 0.50' 6SA7 0.75' 1213E6 0.60" 812A 7-25 
6AMet 0-65" 6CD6GA4.00' 6SC7 0-75" 12BH7t 0.60" 8131 8.50 
SANS 2.50' 6CG7 1.72' 6SF7 0.75" 12BY7t 0.80" 833A 30-00 
6AN8At0.70' 6CH8 442" 65147 0.75" 12E1 4.00 866A 8.85 
6AQ5t 0.75" 6CL6t 0.75" 6SJ7 0-75' 30C15 120" 872A 11.40 
6AR5 0.70" 6CW4 472' 65K7 0.75' 30C17 1-20" 931A 12.24 
6AS6t 0.80" BD21 050* 6SL7GTt 30C18 1-28. 2050 2.50 
6AS7G1' 150' 6D K6 2.49' 0.55" 30F5 1.00' 5642 3.16" 
6AT6t 0.65" 60Q88 3.04" 6SN7GTt 30FL1/2 1.00" 5654 3.53" 
6AU5GT4.26" 6EA8 2ß1" 0.55" 30FL12 144' 5651 1.80" 
6AU6t 0.55" 6E138 2-?2" 6SQ7 0.75". 30FL14 128' 5670 2.88" 
6AV5GT3-74" 6EW6 0-80" 6SR7 0-75" 30L1 0-88" 5814A 2.60" 
6AV6t 0.50" 6F6 0.75 6557 0.75* 30L15 1.32" 6080t 6.85" 
6AW8At 1 -00 6F23 152' 6U5G 2-00" 30L17 152" 6146A 4 .27 
6AX5GT 3.10" 6F28 0.99" 6U8t 0.40* 30P4 0.92* 61468 4.65 
667 0.75 6H2N 0.75" 6U8At 0.55" 30P19 0.92* 61598 6.00 
6138 0.7 6H3N 075' 6V6GTt 0.60" 30PL1 152' 6442 1500 
68A6t 0 505 61f6 0.75' 6X41 0.45' 30PL13 1.44' 6973 2.61 
6BA7 5.12" 6J4t 0-75" 6X5GTt 055' 30PL14 1.69. 7586 6.79 
6BA8A 3-75 6J8t 035 7B7 1.00' 30PL15 1-44. 7587 12-54 
6BC4 3-71 6J7 0.75" 7C5 1-75" 35W4 060* 7868 2.93" 
eBE6t 045" 
66H6t 1.20" 

eK4N 0.75' 
6K6GT 0.75" 

7C6 1-25* 
7H7 1-00' 

5005 0.70* 
85A2 1-50 

8088 5.50 
8136 1.54 

66J6t Oß0'- 6K7 0.75* 7R7 1.50' 90AG 7.26 
GSM 4ß1" 6101 0.75" 7S7 2.25" 90AV 7-16 
6BL8 8500 6KD6 4.79" 7Y4 0.75* 90C1 1-50 
6BL7GT 3.86" 6LBG 2.50' 7Z4 0.75* 90CG 5.74 
613616 0.80" 13L6GA 150" 12AT6 0.45' 90CV 5.99 
65Q7A 155' 6L6GT 0.75* 12AT7t 045" 92AG 7-26 

74145 1.00 
74147 2.45 

74175 1.00 
74176 1-10 

74199 2-25 
76013N 1.75" 

TBA550Q 
3.22* DIL 

74148 2.00 
74150 1.75 
74151 0.90 

74178 1.65 
74179 1.65 
74180 1-65 

LM309K 150 
TAA570 2.30' 

TBA560CQ 
32* 

TBA673 - 2'1 * 
Sockets 

74154 2.00 74190 1.48 TAA630S TBA700 1.5 " 8 PIN 0.15 
74155 0.90 74191 1.48 350* TBA720Q 14 PIN 0.15 
74156 0.90 74192 1-25 TBA480Q 230' 16 PIN O.17 
74157 0-90 74193 125 184" TBA750Q 
74159 2.50 74194 1.25 TBA520Q 207* 
74170 2.60 74195 1.10 250" TBA990Q 
74172 5.00 74196 1.20 TBA530 1 98* 2.99" 
74173 1.75 74197 1.00 TBA540Q TCA270Q 299* 
74174 1.57 74198 2.25 2.30" TCA760A 1-38' 

Terms of business: CWO. postage and packing valves and semiconductors 25p per order. CRTs 75p. Items marked* add 125° %, 

VAT. Others 8 %. t Indicates cheap quality version or surplus, but also available by leading UK and USA manufacturers. Price 
ruling at time of despatch. Account facilities available to approved companies with minimum order charge £10. Carriage and 

packing £1 on credit orders. Over 10,000 types of valves, tubes and semiconductors in stock. P&P 8% VAT 

Telephone 01 -677 2424 
Telex 946708 

E & O.E. 
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BENTLEY ACOUSTIC 
CORPORATION LTD. 
7a GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX 
All prices inclusive of V.A.T. at 12;% Telephone 6743 

OA2 85 
OB2 40 
003 50 
0Z4 .55 
1A3 60 
LASGT .56 
1A7GT 60 
1B3GT 56 
1C2 1.00 
IDS 1.00 
IG6GT 1.00 
1HSGT -80 
1L4 25 
ILDS .70 
1LN5 - -70 
1ÑSGT 75 

154 40 
105 -35 
1T4 90 
1U4 70 
1176 -86 
2D21 -65 
2ÚK5 75 
2X3 -70 
34.4 56 
3B7 .55 
ODO -40 
3Q4 -80 
SQSGT -70 
384 -65 
3V4 1.00 
40B6 75 
4GK5 .75 
6Cá8 76 
5R4GY 1.00 
5T4 2.00 
5Ú4G 1.00 
5V40 1.00 
5Y3GT 65 
5Z3 1.40 
5Z4G 75 
SZ4GT 1.00 
ß /3ÚL2 90 
6A8G 1.40 
6AC7 70 
BAGS 35 
6AG7 -70 
6AH6 70 
OATS -70 
OATS -55 
OAKS .45 
OAKS -48 
6AL5 -25 
OAKS -70 
SAMOA 70 

BANG -70 
8AQ5 88 
6AQ8 -50 
OARS -80 
6A87G 1-50 
OATS .60 
BAU6 -50 
6AV6 -65 
eAWBA 115 
6AX4 -75 
6B8G -75 
6BA6 -45 
6BC8 -90 
6BE6 -60 
6BG6G 1.00 
613116 1 00 
6B26 -75 
6BK7A -85 
6BN8 1-00 
6BQ5 -41 
6BQ7A .1.40 
6BR7 100 
6BR8 1-25 
6BW6 8.50 
6BW7 85 
6BX6 40 
6BY7 -45 
6BZ6 150 
604 -50 
606 45 
609 200 
6010 -71 
6CB6A -65 
6012 -55 
6CD6G 4b0 
6CG8A -90 
6CL6 -75 
6CL8A 95 
60317 100 
6086 -65 
6005 90 
6D3 -75 
6I/E7 -90 
6DTBA -85 
6EW6 -85 
6E5 1-00 
6F1 -80 
6F6G -70 
6F12 -70 
6E14 -90 
6E15 -85 
6F16 100 
OF18 .80 
6E23 1-00 
6F24 -80 
6F25 1-00 

6F26 -36 
6E28 .85 
6F32 100 
606G 100 
6GH8A .80 
6GK5 75 
8GK6 2.00 
6GU7 -90 
6HBGT -50 
BJ5GT -65 
6.16 35 
6J7G -50 
6773 -65 
6JU8A -90 
6K7G 50 
6K8G -50 
6K8GT -56 
6L1 2-50 
6LBGC 175 
6L7 1-50 
BL12 -50 
6L16 -60 
6L19 2.00 
BLD12 -48 
6LD20 -80 

BN7GT -70 
6PL12 50 
BP16 -41 
fiQ7G -75 
6Q7GT 76 
6Q7(M) -75 
6R7G .70 
68A7 .70 
68C7GT 1.00 
6807 -70 
68117 .70 
6877 -70 
68%7 1.00 
6SK7GT -70 
68Q7 -70 
6U4GT 1.00 
6U7G -55 
6118 -50 
6VBG -50 
6VfiGT 1-00 
6X4 -95 
BX5GT 50 
6Y6G -95 
6Y70 195 
7A7 1.00 
7B6 1.00 
7B7 1-00 
7D6 2-00 
7F8 2-00 
7H7 100 
7R7 2-00 

7V7 2-00 
7Y4 -80 
7Z4 80 
8D2 -50 
8D8 -50 
9BW6 .90 
9D7 -70 
9138 -45 
1002 -70 
10014 50 
10D1 1-00 
10DE7 -80 
10F1 -67 
10F9 -65 
10F18 -85 
10L14 -45 
1OLD11 -75 
10LD12 -45 
10PL12 -55 
10P13 -80 
10P14 2.50 
12A6 1.00 
12AC6 -80 
12AD6 80 
12AE6 -80 
12AT6 46 
12AT7 48 
12AU6 -50 
12AU7 -48 
12AV6 80 
12AX7 -48 
12BA6 -50 
1213E6 -85 
12BH7 -55 
12E1 3.50 
12JSGT 40 
12J7GT -70 
1215 1-50 
12K7GT -50 
13%8 -75 
12Q7GT -50 
128A7 .75 
12007 -50 
128G7 -55 
128H7 -50 
12827 -60 
128%7 80 
128N7GT 

-75 
128Q7 -80 
128Q7GT 

80 
1281E7 .75 
13D8 2.00 
14H7 -75 
1487 1-00 

18 
19AQ5 185 
19BG6G 

100 
19G6 8.60 
19311 4.00 
1923 -40 
20D1 -70 
20D4 2-50 
206'2 86 
20L1 1-20 
20P1 100 
20P3 1-00 
20P4 -84 
20P5 1-50 
25A6G 70 
25L6G -70 
25Y5 -80 
251,50 80 
25Z4G .50 
25Z6 -75 
2526G -80 
28D7 2-00 
32.4.5 75 
3001 -80 
30015 1-00 
30017 -90 
30018 2.25 
30F5 -70 
30L1 -39 
30L15 -75 
30L17 -70 
30P4MR 98 
301'12 -74 
30P19/ 

30P4 -90 
30516 -50 
30P18 -50 
30PL1 195 
30PL12 -54 
30PL13 1-30 
30PL14 1-50 
30PL151$0 
35A3 1-00 
3505 -80 
36D6 -90 
36L6GT -80 
35W4 -55 
3523 -80 
35Z4GT 70 
36Z6GT -80 
43 1-25 
SOBS .95 
5005 -70 
50CD6G 

4-00 

SOBH5 -85 
50L6GT1.00 
66KU 1.00 
72 70 
77 .45 
ß5A2 1.40 
85A3 1-40 
10801 -40 
15002 -85 
315SG -80 
956 -50 
807 
1625 
1821 
5702 
5763 
6057 
6060 
6067 
8146 
6463 
7025 
7193 
fi475-' 
9002 
9006 46 
A3042 6.00 
ALPEN 1-20 
AC2PEN 

1-00 
AC2PEN/ 

DD 1-00 
ACEPEN 

1.00 
AC/P4 150 
ACTH1 1.00 
AL60 1-50 
ARP3 -60 
ATP4 
AZ1 
AZ31 
AZ41 
B36 
B719 
B729 
BL63 
CL33 
CV6 
CV63 
CV988 
041.0 
CY31 
01 
D63 -50 
DAC32 80 
DAF91 85 

1 10 
ß50 
1 00 
120 
2 76 
200 
2 00 
200 
4.70 
200 
2-00 

60 
1.20 

-55 

-50 
100 

-50 
-75 
-50 
90 

2-00 
2-00 

-60 
1.00 
95 

100 
1-00 

DgF98 1.00 
DC90 -70 
DD4 80 
DF33 75 
DF91 -80 
DF92 -25 
DF96 1-00 
DH63 -76 
DH76 .60 
DH77 80 
DH81 100 
DK32 80 
DK40 100 
DK91 50 
Dg92 1-00 
DK96 1.00 
DL63 -70 
DL82 100 
DL92 -85 
DL94 100 
DL96 100 
DM70 1.25 
DM71 1-75 
DW4 115 
0.251 2.00 
DY87/8 -45 
DY802 -50 
E80CC 4-75 
E80CF 6-00 
E80F 550 
E83F 850 
E88CC 1.20 
E92CC 4-50 
E18000 5.00 
E180F 5-50 
B182005-50 
E188005.00 
E280F 1250 
E1148 -60 
BAN 40 
EA76 1-30 
EABC80 -48 
EAC91 -55 
EAF42 1-00 
EAF801 1.50 
EB34 -50 
EB91 95 
EBC41 1.00 
EBC81 1.00 
EBC90 80 
EBC91 .85 
EBF80 100 
BEM -45 
EBF89 -40 
EBL21 2.00 
EC52 1.00 
EC53 100 
E054 1.00 
EC86 84 

EC88 
EC90 
EC92 
EC97 
ECC32 
ECC33 
ECC36 
ECC40 
ECC81 
ECM 
ECC83 
ECC84 
ECC86 
ECC86 

-84 
.50 

1.00 
.75 

1.00 
2.00 
2.00 
1.00 

48 
-48 

-50 
2.00 

ECC88 72 
ECC91 86 
ECC189100 
ECC804 -90 
ECC807 2-80 
ECF80 .85 
ECM 50 
ECM 80 
ECH35 2.00 
ECH42 100 
ECH81 -55 
BCH88 1-00 
ECH84 -75 
ECL80 -55 
ECL82 50 
ECL83 1 50 
ECL84 90 
ECL85 -80 
BCL86 -64 
ECLL800 

10.00 
EF22 100 
EF40 100 
EF41 100 
EF73 1-75 
EF80 -40 
EF83 1-70 
EPOS -45 
EPOS -50 
EF89 -55 
EF91 -70 
EPOS -70 
EF93 .45 
EF94 .50 
EF95 -45 
RF97 90 
EF98 .90 
EF183 45 
EF184 -45 
EF804 &25 
EH90 -65 
EK90 -60 
EL32 1.00 
EL34 1-25 

EL37 800 
EL41 1-00 
EL81 100 
EL83 1.00 
EL84 41 
EL86 -00 
EL90 88 
EL95 -80 
ELMO 250 
EL506 2-00 
ELM 250 
EM80 1.00 
BK81 100 
EM83 1-00 
EM84 1-00 
E3185 120 
E3187 1-45 
EMM803 

250 
EY61 65 
EY81- 1-50 
EY83 1 50 
EY88/7 .45 
EY88 1-00 
EY91 -60 
EY500 1.45 
EZ36 -50 
EZ40 1-00 
E241 1-00 
EZ80 -35 
EZ81 -40 
EZ90 95 
PC4 1-00 
01501 1;25 
GZ30 .75 
GZ32 1-00 
GZSS 2-00 
GZ34 200 
GZ37 2-00 
HABC80 -80 
HL13C -60 
HL23 70 
HL23DD-68 
HL41 1-00 
HL41DD 

1.00 
HL42DD 

1-00 
HN309 1.70 
HVR2 100 
HVR2A1-09 
HY90 ' -55 
KT2 .90 
KT8 300 
KT32 100 
KT41 1.00 
KT44 1.00 
KT63 -70 

KT88 3-00 PEN453DD 
%T71 1-00 2-00 
KT81 2.00 PENDD- 
KT88 6-75 4020 1-00 
%TW61 PFL200 -90 

1-50 PL33 100 
%TW82 PL36 80 

160 PL81 49 
KTW63 PL81A 76 

1-50 PL82 -50 
11133 85 PL83 -50 
LN119 .55 PL84 50 
LN152 56 PL504/500 
LN309 76 1-00 
LZ319 80 508 1. 
M8162 2.00 PL509 2-55 
MHL4 100 

PL802 8.20 
PL5PL19 280 80 

11HLD6 .99 
M%T4 120 PT4D 1-00 
31014 1.15 PY33/2 60 
11X40 100 PY80 -50 
N150 1-00 PY81 -60 
N 40 
P81 60 

98 
PY88 
PY82 

80 
PABC80 

308 

45 PY88 112 
PC86 .80 PY500A1.58 
PC88 80 PY8 90 
PC92 55 PY801 

00 
80 

PC95 1-00 PZ30 50 
P0 97 .75 QQV03/2 

00 PC900 85 
PCC84 -89 Q895/10 

1.00 PC085 -47 
P0088 Q8150/16 81 180 PCC89 49 QV04/78-00 PCC189 80 QVO6/20 
PCF80 -80 4.70 

PCF8PCF64 

2 
-70 R19 75 
45 1110 5.00 

PCF86 57 UABC80 45 PCF200185 UAF42 70 PCF201100 OBC41 70 PCF801 -49 UB081. -55 PCF802 -75 UBF80 50 
PCF805 2-25 UBF89 -39 PCF806 -70 UBL21 2-00 
PCH200 23092 -50 

1-00 UCC84 -90 
PCL82 -54 UCC85 -45 PCL88 -75 UCF80 -80 
PCL84 46 00H21 2.00 
PCL96 85 001142 1-00 
PCL805 -65 1701181 -50 
PEN251.00 UCL82 55 
PEN451-00 UCL83 1.00 
PEN45DD UF41 -70 

1.00 C742 1-00 
PEN461-00 UF80 -40 

17E85 .50 
17589 -62 
ÚL41 -90 
ÚL84 -54 
03180 1.00 
ÚY41 70 
O X42 70 
0X85 -70 
U10 1.00 
U12/14 1.15 
U7ß 2.50 
019 4.00 
1725 1.00 
2320 -90 
U33 1.75 
035 1.75 
U37 2.00 
081 80 
U191 -50 
17251 1.00 
0801 1.00 
U408 -90 
0404 -75 
11801 1.00 
U 4020 1.00 
554 (5) 2.00 
VP23 -65 
VP41 -90 
521105 -50 
VR150 .75 
VÚ111 1.00 
VU120 1.00 
VÚ133 1.00 
W107 1.00 
W729 1.20 
X41 1.00 
X66 2.00 
Z759 6.50 
Transistors 
& Diodes 
1N4744 16 
2N404 -21 
2N9ß6 -61 
2N1756 -58 
2N2147 -99 
2E2297 -28 
2N23ß9 -18 
2N3053 88 
2N8121 2-90 
2E3703 -23 
2N3709 .53 
AA119 -18 
AÁ120 -18 

AA129 
AAZ13 
AC107 
AC113 
AC126 
AC127 
AC128 
AC132 
AC154 
A0156 
AC157 

'AC165 
AC166 
AC168 
AC176 
AC177 
ACY18 
ACY19 
ACY26 
ACY21 
ACY22 
ACY28 
AD140 
AD161 
AD162 
AF114 
AF115 
AF117 
AF121 
AF124 
AF180 
AF186 
BA115 
13.4116 
BA129 
BAIN 
BA148 
BA153 
Bc1o7 
BC108 
BC109 
BC113 
BC115 
BC116 
BC118 
BCY10 
BCY12 
BCY33 
BCY34 
BCY38 
BF158 
BF159 
BF163 

18 
-21 
-18 
-80 
-14 
-20 

.28 
-80 
23 
80 
80 

44 
84 
32 
28 
-23 
-80 
-80 
18 
-21 
-50 
58 
-58 
-30 
.80 
93 
-35 
88 

.84 
18 
-21 
-14 
-12 

38 
-14 
-14 
-14 
80 
.18 
-80 
96 
58 
.58 
93 
98 
96 
91 
-3o 
93 

BF173 .44 
BF180 -85 
BF181 -47 
BF185 .47 
131,260 -26 
BFY51 28 
BFY52 28 
BY100 -21 
BY114 91 
BY126 -18 
BY/27 -21 
BYZ10 -80 
BYZ11 -80 
BYZ12 80 
BYZ13 SO 
F8Y11A 28 
F8Y41A -26 
0A9 -14 
0A47 -12 
OA70 -18 
0A73 -18 
0A79 11 
OA81 -11 
OA85 .11 
0A90 -14 
OA91 -11 
OA95 11 
0036 1.00 
0044 -12 
0045 -18 
0070 -14 
0071 18 
0072 18 
0074 28 
0075 18 
0076 -18 
0077 82 
0078 -18 
0078D -18 
0081 -18 
0081D -13 
0082 -18 
0082D 18 
0083 -28 
0084 28 
00123 98 
00139 -50 
00169 -50 
0C171 40 
00172 -41 
00204 -50 
00206 1 05 

MATOHED TRANSISTOR SETS: 
LP15 (A0113. AC154. AC157. AA120) 815 
per pack. 1/00810 R 2/0081. 50p, 
1/0044 5 2/0045, -505. 1/00ß2D. A 
2/0082 -585. Bet of 3/0083 76p. 

Special offer of ESSO valves, soiled, but new and tested, 81 each. 
All goods are unused, tested, and guaranteed. Despatch charges: -50p on all orders below £25 in value. Orders 
over £25 poet free. Orders despatched same day as received. Any parcel insured against damage in transit for 59 per 
parcel extra. Terms of business available on request. Many others in stock too numerous to list. Please enclose 
S.A.E. for reply to any queries. All prices subject to change without notice. 

Elecironics. 
Make a job of if.... 
Enrol in the BNR & E School and you'll have an entertaining 
and facinating hobby. Stick with it and the opportunities 
and the big money await you, if qualified, in every field of 
Electronics today. We offer the finest home study training 
for all subjects in radio, television, etc., especially for the 
CITY AND GUILDS EXAMS (Technicians' Certificates); the 
Grad. Brit. I.E.R. Exam; the RADIO AMATEUR'S LICENCE; 
P.M.G. Certificates; the R.T.E.B. Servicing Certificates; etc. 
Also courses in Television; Transistors; Radar; Computers; 
Servo- mechanisms; Mathematics and Practical Transistor 
Radio course with equipment. We have OVER 20 YEARS' 
experience in teaching radio subjects and an unbroken 
record of exam successes. We are the only privately run 
British, home study College specialising in electronics 
subjects only. Fullest details will be gladly sent without 
any obligation. 

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. 

11=1 OMB MIMI NNE MOM IMO NIMEN MM. 1111 i, MINI Mill MUM 
WLi3 Brochure without obligation to: 

British National Radio & Electronic School 
P.O. Box 156, Jersey, Channel Islands. 

NAME 
ADDRESS 

Block caps please -fMO-f,MRO----_NN- 
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MULLARD UNILEX 
A mains operated 4 + 4 
stereo system. Rated one 
of the finest performers 
in the stereo field this 
would make a wonderful gift 
for almost any one in easy -to- 
assemble modular form and 
complete with a pair of Plessey 
speakers this should sell at about £30 -but due to a 
special bulk buy and as an incentive for you to buy this 
month we offer the system complete at only £14.00 
including VAT and postage. 

WINDSCREEN 
WIPER 
CONTROL 
Vary speed of your wiper to suit 
conditions. All parts and instruc- 
tions to make. £3.75 post and 
VAT paid. 

ROOM THERMOSTAT 
Famous Satchwell, elegant design, intended foi 
wall mounting. Will switch up to 20 amps ai 
mains voltage. covers the range 0.30 °C. Specie 
snip this month £3.00 post and VAT paid. 

MICRO SWITCH BARGAINS 
Rated at 5 amps 250 volts. Ideal to make 
a switch panel for a calculator and for 
dozens of other applications. 
Parcel of 10 for £1.00, VAT and post 
Paid. 

1.1111. 

4 

® 6t 

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, any- 
thing. Complete kit comprises two 

special transistors and all parts 
including probe tube twin 
stetho -set £3.00 VAT and 
postage Incl. 

MICRO AMPLIFIER 
Ex behind the ear deaf 

aids, complete with 
volume control £2.16. 

DRILL CONTROLLER 
Electronically chantres speed 

from approximately 10 revs to 
maximum. Full power at all 
speeds by finger -tip control. 
Kit includes all parts, case, 

everything and full instructions. 
£3.45 including post & VAT. 
Made up model £1.00 extra. 

SOUND TO LIGHT UNIT 
Add colour or white light to your 
amplifier. Will operate 1, 2 or 3 lamps 
(maximum 450W). Unit in box all 
ready to work. £7.95 plus 95p VAT 
& Postage. 

SWITCH TRIGGER 
MATS 

8 POWERFUL 
BATTERY MOTORS 
For models, Meccano's, drills, remote 
control planes, boats, etc., etc. £2.00. 

ROTARY PUMP 
Self priming, portable, fits drill or 
electric motor, pumps up to 200 
gallons per hour depending upon 
revs. Virtually uncorrodable, use 
to suck water, oil, petrol, fertiliser. 
chemicals, anything liquid. Hose 
connectors each end. £2.00 Post 
Paid, 

MERCURY BATTERIES 
Bank of 7 Mercury cells 
type 625 which are approx. 
f" diameter by f" thick in 
plastic tube giving a total of 
10.7 volts. Being in a plastic 
tube it is very easy to break up 
the battery into separate cells and 
use these for radio control and similar 
equipment. Carton of 25 batteries 
41.60. 

AMPLIFIER PANEL 

6 photo sockets and d.p changeover slide switch all 
mounted on insulating board. Glossy black finish size 
2" X 8k" approx. -silly price 35p, or £1 for six. 

THIS MONTH'S SNIP 
is a miniature sealed relay 12v do operated with 
two sets of change over contacts. The unique 
feature of this relay is its heavy lead out wires. 
these provide adequate support and therefore the 
relay needs no fixing; on the other hand there is a 
fixing bolt protruding through one side so if you 
wish you can fix the relay and use its very strong 
lead outs to secure circuit components -an expen- 
sive relay; but we are offering it for only 87p each. 
Don't miss this exceptional bargain! 

MULLARD AUDIO AMPLIFIERS 
All in module form, each ready built complete with heat 
sinks and connection tags. data supplied. Model 1153 

500mW power output £1.50 inclu- 
ding Post & VAT. 
Model 1172 1W, power output 
£1.85 including Post & VAT. 
Model EP9000 4 watt power out- 
put £2.90 including Post & VAT. 
EP 9001 twin channel or stereo pre- 
amp. £2.90 including Post & VAT. 

TANGENTIAL HEATER UNIT 
A most efficient and quiet run- 
ning blower- heater by Sola- 
tron -same type as is fitted to 
many famous name heaters - 
Comprises mains induction `\ motor -long turbo fan -split 
2 kw heating element and 
thermostatic safety trip - 
simply connect to the mains 

3KW MODEL for immediate heat -mount 
£5.95 in a simple wooden or metal 

+ £1.50 P. & P. case or mount direct onto 
base of say kitchen unit - 
price £4.95 post £1.50 control 
switch to give 2kw, 1kw, cold 
blow or off available 60 extra 

Wiring dig supplied for complete house 
protection -'Keep Those Robbers 
Away', 13" x 10" £1.85 

24" x 18" _ £2.33 

MULTISPEED MOTORS 
Six speeds are available 500, 850 and 1,100 
r.p.m. and 7,000, 9,000 and 11,000 r.p.m. 
Shaft Is *" diameter and approximately I 

long. 230/240v, Its speed may be further 
controlled with the use of our Thyristor con- 
troller. Very powerful and useful motor size 
approx. 2" dia. x 5" long, Price £2.00 
including Post & VAT. 

"isss-rss 

MAINS RELAY 
With triple 10 amp changeover con- 
tacts-operating coil wound for 230 
volts AC, chassis mounting, one screw 
fixing, ex unused equipment 60p each, 
10 for £5 post and VAT paid. 

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, 29, 31 
metre banda. Kit contains chassis 
front panel and all the parts £1.90 
-crystal earphone 55P including 
VAT and postage. 

HUMIDITY SWITCH 
American made by Ranco, their type 
No. 31 1. The action of this device 
depends upon the dampness causing 
a membrain to stretch and trigger a 
sensitive microswitch adjustable by 
a screw, quite sensitive -breathing on it 
for instance will switch it on. Micro 3 amp 
at 250v. AC. Overall size of the device 
approx. 3f" long 1" wide and H" deep. 65p. 

toloor 

FLUORESCENT TUBE 
INVERTOR 

For camping -car repairing -emergency lighting from 
a 12v battery you can't beat fluorescent lighting, it will 
offer plenty of well distributed light and is economical. 
We offer Philips invertor for 12" 8 watt miniature tube 
for only £275 with tube and tube holders as well. 

SPIT MOTOR WITH CARTER 
GEAR BOX 

A: 
Probably one of the best spit motors 
made. Originally intended to be used 

in very high priced cookers however 
this can be put to plenty of other uses, 

or instance your garden barbeque or to 
drive a tumbler for stone polishing; in fact there are no 
ends to its uses. Normal mains operation. £4.32 inclu- 
ding POST & VAT. 

TERMS: 
Cash with order -prices includes VAT and carriage 
unless stated but orders under £6 must add 50p to offset 
packing etc. 
BULK ENQUIRIES WELCOMED. Phone 01 -688 1833 

Jul BULL (ELECTRICAL) LTD 
(Dept. PW),103 TAMWORTH RD. 

CROYDON CR9 1SG 

IT'S FREE 
Our monthly Advance Advertising Bargains 
List gives details of bargains arriving or just 
arrived -often bargains which sell out before 
our advertisement can appear -it's an interest- 
ing list and it's free -just send S.A.E. Below 
are a few of the Bargains still available from 
previous lines. 
Starlet 9" T.V. Mains Battery Model time based tested 
and in our opinion repairable. Complete except for 
small knobs, telescopic aerial and plug for mains/ 
battery input. Price £16.87 each + post and special 
packing £2 }- 16p. 
Spares for Starlet, Tuners £3.50p, loud speaker £1.50p 
complete power unit (base unit) £6, printed circuit 
board panel M. EHT Unit £4.50p, 
9" T.V. Tubes for the Rigonda Starlet. £9.00. Post and 
special packing £2.75p. 
12 Volt Heavy Duty Relay, Plug in type has three pairs 
of 10 amp change over contacts. Transpararent dust 
cover, price E1 + 8p. Suitable 11 pin base 27p + 2p. 
4 Changeover Mains Relay. Upright mounting with 
Perspex type dust cover, the really interesting feature 
is 4 sets of 10 amp changeover contacts. Price £1.62p 
-- 12p. 
12Voit Pump. Designed we t.chr. . ur. a bilge Pump, this 
is 12 volt AC /DC motor coup), n by a long enclosed 
shaft to a submersible punto. Suitable for water or most 
any. fluids. Price £11.75p. Post 80p. 
Just Arrived. Fruit Machines -working order -very 
impressive, choice of several but very heavy so you must 
collect. £50. 
High Load 24 Hour Clock Switch. Made by the famous 
AEG Company for normal mains but with clockwork 
reserve has load capacity of 80 amps at 240v 50hz. 
Therefore suitable for dealing with large loads of say 
shop lighting, water heating. storar,r eaters etc. etc. 
Has triggers for on and off once per '114 hours but extra 
triggers will be available. Price £1.50p per pair. Size 
of clock approximately 8" X 5" x 5 ", totally encased 
but has lift up flap for ease of altering switching times. 
Price. new and unused £10.65p or used but guaranteed 
o.k. £6.50p. 
Enclosed 24 Hour Clock. With contacts for breaking 
10 -12 amps at 240 volts. This one has two sets of on /off 
per 24 hours, price £7.60. 
Smiths 24 hr. Timers -Heart only with over -ride similar 
to those used in the auto set etc. £4.75p + 38p. 
Ditto but in grey plastic wall mounting case, with leads 
ready for attaching to plug and socket, price £6.98. 
Light Dimmer. Our timer module with small mods 
makes an excellent light dimmer. Contains a 4 amp 400v 
SCR so it should be suitable for loads approaching lkw 
Price of 

25p. 
module with variable resistor and instructions 

Push Pull Solenoids. For mains operated solenoid which 
will push as well as or instead of pull. Very heavy duty, 
we estimate this at 201bs push or pull. le" X 3 }" X 4" 
made by Magnetic Devices Co. £7.50. 
Flashing Lights, chasing lights, random flashes, strobe 
effects etc. etc. can easily be achieved using our disco 
switches and with Christmas just around the corner 
you can do something special for your home or business. 
These switches are offered at approximately one -fifth 
of their proper price, are ex- equipment but guaranteed 
Perfect and supplied with an adaptor suitable for mains 
working. To get some idea of the loading number, each 
switch is 10 amp which is approx. 24, kw so the 6 switch 
model could handle over 12 kw's. For the light pipe or 
Catherine Wheel effect we suggest 12 switch model, 
interconnecting the switches to give fastest speed, 
6 Switch model £5, 9 Switch Model £9.75, 12 Switch 
model £6.20. Also add 50p per switch. If you want the 
light pipe diagram please request this. 
Always in Stock. Turntables with pick up lift, ideal for 
disco's at £1195. post £2.25. We are also expecting 
some professional belt drive type at £25. Call or ring 
us for more information. 
Reed Switches, standard 60 watt glass type. Normal 
open contacts glass lengths 2" diameter 3/16 ", 10 for £1 
+ 8p, 100 for £8 + 64p. 1000 for £65 + £5.20p. 
Flat Reed Switches for stacking. greater quantity in 
confined space. Price 50p each + 4p. 
F.M. Tuner and Decoder -two very well made (Japan) 
units -nice reproduction -£9.95 the pair. 
Single Ended Type. for jobs where it is not easy to bring 
a lead to each end. 75p each. 

All these switches are normally open but can be 
biased to a normally closed position by fitting a magnet 
adjacent. The reed switch would then be opened by a 
magnet of opposite polarity being bought up to it 
Ceramic Magnets suitable for operating reed switches, 
central fixing hole. 10 for £1.62P. 
Music Centre Transformer 12 -0-12 at 1 amp and 9 volt 
at} amp. Normal primary, upright mounting, impreg- 

Postnated 54 
and varnished for quiet operation. Price £2.95p. 
p. 

W' Shaped Fluorescent Tubes for porch light, box signs 
or where you want light evenly spaced over a confined 
area of approx. 10" x 10 ", 30 watts, made by Phillips 
price £1.62p. Post 54p. 
Plinth for BSR Record Player still available at the record 
price of 95p + 12p. This is excellent value but unfor- 
tunately being a bulky and delicate item the postage 
has to be £1.50p + 12p so this is obviously only a 
bargain for callers. 

(2) A similar model also available at the same price, 
this is somewhat larger and has a cut out for an ampli- 
fier. 
Our Smokey Cover can be used with the above plinths, 
four small locating pins are fitted to the motor board. 

£2 
Size 

00 
approx. 

+ 16p. 
124" x 14 } ", price £2.50p + 32p. Post 

Extension Speakers 8 ohm 4 -5 watts handling power. 
We have 5 or 6 different models in stock, cheapest being. 
the Partytime at £3.95p each, again only really a bargain 
for callers as postage is £1.50p per speaker. 
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TRANSFORMERS 
ALL EX -STOCK -SAME DAY DESPATCH. VAT 8 

12 AND 24 VOLT OR 12.0.12V 
PRIMARY 220 -240 VOLTS 

AMPS 
Ref 12V 24V £ 
111 0.5 025 220 
213 1.0 0.5 2.64 

71 2 1 3 41 

18 4 2 4.03 
70 6 3 535 

108 8 4 6.98 
72 10 5 7.67 

116 12 6 899 
17 16 8 1039 

115 20 10 13.18 
187 30 15 1705 
228 60 30 26.82 

P&P 
0.45 
0.78 
0.78 
0.96 
0.96 
1.14 
114 
1.32 
1.32 
2.08 
2.08 
OA 

50 VOLT RANGE 
Prim 220 /240V Sec 0- 20- 25.33,40 -50V 
Voltages available 5, 7, 8, 10, 13, 15, 17, 
20, 33, 40, 50, 25 -0 -25 or 20 -0 -20. 
Ref Amps £ P & P 
102 0.5 3.41 0.78 
103 1.0 4.57 0.96 
104 2.0 6.96 1.14 
105 3.0 8.45 1.32 
106 4.0 10.70 1.50 
107 8.0 14.62 1.64 
118 8.0 1705 2.08 
119 10.0 21.70 OA 

MAINS 
PIISOLAT 0/2 01S C 

(SCREENED) D) 
120/240 CT 

Ref VA ( Watts) £ P & P 
*07 20 4.40 079 
149 80 8.20 0.96 
150 100 7.13 1.14 
151 200 1116 1.50 
152 250 1279 1.84 
153 350 16.28 1.84 
154 500 19.15 2.15 
155 750 29.06 OA 
156 1000 37.20 OA 
157 1500 4580 OA 
158 2000 54.80 OA 
159 3000 79.05 OA 

*115 or 240 sec 

HIGH VOLTAGE MAINS 
ISOLATING 

Prim 200/220V or 400/440V 

Va 
Sec 10 0/120V or 200/240V 

P & P 
60 243 5.89 1.32 

350 247 14.11 1.84 
1000 250 35.65 OA 
2000 252 54 .25 OA 

30 VOLT RANGE 
Prim 220/240V Sec 0- 12- 15- 20=24 -30V 

Voltages available 3, 4, 5, 6, 8, 9, 10, 12, 
15, 18, 20, 24, 30V 15- 0 -15V, 12 -0-12 
Ref Amps £ P á P 
112 0.5 2.64 0.78 
79 1.0 3.57 0.98 
3 20 5.27 0:96 

20 3.0 6.20 1.14 
21 4.0 7.44 1.14 
51 5.0 8.37 1.32 

117 6.0 9.92 1.45 
88 8.0 11.73 1.64 
89 10.0 13.33 - 184 

60 VOLT RANGE 
Prim 220/240V Sec 0- 24- 30- 40- 48 -60V. 
Volts available 6,8,10,12,16,18,20,24,30, 
36,40,48,60V or 24 -0 -24V or 30- 0 -30V. 
Ref Amps £ P & P 
124 0.5 3.88 0.96 
126 1.0 558 0.96 
127 2.0 7.60 1.14 
125 3.0 1034 1.32 
123 4.0 12.23 1.84 
40 5.0 13.95 1.64 

120 6.0 15.86 1.84 
121 8.0 20.15 OA 
122 10.0 24-03 OA 
189 12.0 27.13 OA 

AUTO TRANSFORMERS 
Ref VA ( Watts) Volts £ P & P 
113 20 0- 115. 210.240 2.48 0.71 
64 75 0- 115- 210 -240 3.95 0.96 

4 150 0-115-200-220-240 5.35 0.96 
66 300 0- 115 -200 -220 -240 7.75 1.14 
67 500 0- 115 -200- 220 -240 10.99 1.64 
84 1000 0 -115- 200 -220 -240 1876 2.08 
93 1500 0- 115 -200- 220 -240 23.36 OA 
95 2000 0-115-200-220-240 34.82 OA 
73 3000 0 -115- 200- 220 -240 4800 OA 

CASED AUTO TRANSFORMERS 
240V cable in 115V USA 2 pin outlet 
VA Ref 

20 4.96 .0.96 113W 
150 8.48 1.14 4W 
200 9.92 1.45 65W 
250 10.49 1.45 69W 
350 12.53 1 -84 53W 
500 1573 1.64 67W 
750 18.55 1.76 83W VAT 12}% 

1000 22.88 OA 84W 
1500 26.02 OA 83W Prices correct 31- 10 -77. Please add 
2000 3765 OA 95W VAT after P & P 

SCREENED MINIATURES 
Ref mA Volts 
238 200 3-0-3 1.99 
212 1A, 1A 0-6, 0-6 2.85 

13 100 9-0-9 2.14 
235 330, 330 0-9, 0-9 1.99 
207 500, 500 0-8-9-, 0-8-9 2.59 
208 1A, 1A 0-8-9, 0-8-9 3.53 
236 200, 200 0-15, 0-15 1.99 
214 300, 300 0-20, 0-20 2.56 
221 700 (DC) 20-12-0-12-20 3.41 
206 1A, 1A 0-15-20-0-15-20 4.83 
203 500,500 0-15-27-0-15-27 3.99 
204 1A, lA 0-15-27-0-15-27 5.39 
239 50 12-0-12 1.99 
5112 500 12-15-20-24-30 2.84 

P&P 
0.55 
0.78 
0.38 
0 
0.71 
.38 

0.78 
0.38 
0.78 
0.78 
0.96 
0.96 
0.96 
0.38 
0.78 

TEST METERS 
AVO .8 MK5 £71.00 
AVO71 £2900 
AVO 73 £39.00 
AVO MM5 £24 -00 
AVO TT169 in circuit 
Transistor Tester £3000 
Wee Megger £58.80 
U4315 Budget Meter 20K0/ 
V DC, 2K /VAC 1000v AC /DC, 
2.5A AC /DC, 500K res. In 
robust steel case -leads 
etc. £14.95. 
VAT 8% P á P £1.15 
AVO cases and accessories PLUS 

HIGH QUALITY MODULES 
10 Watts RMS AMPLIFIER £366 
25 Watts RMS AMPLIFIER £4.57 
35 Watts RMS AMPLIFIER £6.95 
125W RMS AMPLIFIER *£15.95 
PRE -AMP for 5-10W £8.70 
PRE -AMP for 25W £13.88 
POWER SUPPLIES 5 -10W £1.30 
POWER SUPPLIES 25W £3.75 
TRANSFORMER 5 -10W £3.09 
TRANSFORMER 25W £4.79 

P á P Modules 35p. Trans 96p. 
VAT 12 }% *VAT 8% 

STEREO 30- Complete chassis in 777 W rms 
amp, pre -amp. power supply, front panel knobs. 
(needs trans) £19.05. Trans £3.57: Teak cab 
£5.25. p á p £1.02 VAT 12j %. 

BLOB BOARD (Pack of 3) 
2.5" x 5.1" 1" or 2.5" x 5.1" 15" £0.75 
3.75" x 5" 1 "or3.75" x 5" 15" £1.14 
10" x 8" .1" or 10" x 6" 15" £3.78 
IC Range 
4.8" x 3.2" £0.96. 4.75" x 7.5" £2.13 

P&P35p VAT 8% 

ELECTRONIC CONSTRUCTION KIT 
10. projects (Including electronic organ). No 
soldering needed £7.29. .VAT 8% P á P 70p 

COMPONENT PACKS 
200 Mixed value resistors (count by weight) 
150 Mixed value capacitors (count by weight) 
30 Mixed value precision resistors }W 2% 
15 Assorted pots 
10 Reed switches 
15 Wire wound resistors - mixed. wattage 
1 Pack wire 50 metres assorted colours 
25 pre -sets assorted types and values 
Please state pack required. 80p per pack 

Our wide range of transformers are too numerous to Ilst, please call (open gam -5pm Mon -Fri) or send your requirements. 
Electrosll & semiconductor stockists. Panel, Multi Meters, Audio accessories, send 15p stamps for lists. 

BRIDGE RECTIFIERS 
P &P 

200V 2A £0.45 0.29 
400V 2A £0.55 0.29 
200V 4A £0.65 0.29 
400V 4A £0.80 0.29 
400V 6A £1.05 0.29 
500V 10A* £2.35 0.29 

VAT 12k% *VAT 8% 

Audio Kit25W + 25W 
Complete with instructions£27.55 
Teak cab & mounting hardware 
£9ß0P &P£1.73 VAT 122%. 

RECORD DECK 
BSR P123R Single Player with 
Cartridge £1690 P &P £1.50 
VAT 12} 

MUSIC CENTRE CHASSIS 
FM (STEREO) /MW /LW 5í15W 
Music Power inc. Transformer 
(well known manufacturer). 
Price £22.50 inc. VAT. 
P & P £1.50 VAT 8 %. 

POWER UNITS 
Stabilised 3 -6 -7 5- 9V /400mA 

multiplug outlet £5.95 
3300 fits Into 13A socket 6 -7 5 -9V 
300mA multiplug outlet £3.30 
B12 3, 4.5, 6, 7.5, 9, 12V 500mA 

DC plug outlet £5.32 
VAT l2 } %P & P 55p 

DECS SOLDERLESS 
BREAD- BOARDING 

S Dec 70 contacta £1.98 
T Dec 208 contacts £3.83 
U Dec "A" for I.C.s etc £3.99 
U Dec "B" for I.C.s etc £6.99 
VAT 8% P á P 40p 

ANTEX SOLDERING IRONS 
15W £3.75 18W £3.75 
25W £3.40 Stand £1.40 
VAT 8% P á P 46p 

MINI -MULTIMETER 
DC -1000V AC -1000V DC -100mA 
Res-150k0 10000/V Bargain £5.86 
VAT 8% P á P 62p 

STEREO FM TUNER 
PHASE -LOCK LOOP 

4 Pre -selected stations, Varicap 
tuning, switched AFC, LED 
Beacon. 
£29 45 VAT 121 %. P &P 40p 

Magnetic to Ceramic 
Cartridge Converter 
operating voltage 20- 
45v only £3.50. P á P 

35p VAT 121%. 

TRANSFORMERS 
SPECIAL OFFER 

BEI Prim 0 -120, 
0 -120V (120 or 
240V) Sec 24V 10A 
£5.50 P á P £1.68 
BE2 Prim 0- 90 -110- 
200- 220 -240V Sec 
0 -110V 0 -20 -24V. 
2.5A £2.25 P & P 
95p. VAT 8% 
BE3 100V line to 
482 7/10W £2.05 
P & P 66p 
BE4 Prim 120 or 
240V 9 -0 -9 1A 
£1.88 P & P 0.38 

BES 15W matching 
trans. sec 1502, suit 
EL89 £1.50. P & P 30p. 
Ref. 30 240 -240 isolator 
200VA £4.20 P & P 30p. 
Ref 62 240 -240 isolator 
250VA £520 P & P 96p 

Barrie Electronics Ltd. 
3, THE MINORIES, LONDON EC3N 1BJ 

TELEPHONE: 01-488 3316/7/8 
NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST 

All prices per 100: 
AC127 £13 
AC128 £13 
AC176 £13 
AC87 £17 
ACf88 £17 
AD1611 
AD162 
AF279 
BC107 
BC108C 
BC109 
BC147* 
BC749* 
BC159* 
BC172* 
BC182* 
BC183* 
BC184* 
BC212* 
BC213* 
BC214* 
BC252* 
BC328* 
BC337* 
BC347* 
BC348* 
BC351 * 
BC548* 
BCX33* 
BCY70 
BCY71 
BCY72 
BD112 ' 
BF173 
BF181 
BF194* 
BF195* 
BF196* 
BFY50 
BFY51 ' 

BFY52 
BSY95A 
MPSA66* 
MPSU52 
OC44 
ZTX212* 
ZTX341 * 
ZTX550* 
2N2389A 

£60 

BULK BARGAINS 
All devices listed are full spec and guaranteed. 

2N3053 £12 TRANSFORMERS, mains primary. 
2N3055 £34 6 -0-6V 100mA* 10 for £6.20 
2N3705* £7 9 -0-9V 75mA* 10 for £8.20 
2N3708* £6 12 -0 -12V 50mA* 10 for £6.60 
2N38190 £18 12 -0 -12V 100mA* 10 for £7.80 
2N4401* £6 12 -0 -12V 1A 10 for £16.50 
2N6401* £22 

£38 2SC536* £5 VEROBOARD 
£7 1N4002 £3.80 0;1" copper clad offcuts, all good size 
£8 1N4004 £5.00 Pieces, average 
£8 1N4007 £6.80 4" x 3 ". 1 kilo (approx. 60 bits) £7.50 
£6 1N4148 £2.30 5 kilos £32.50 
E6 BVX94 £740 SORS* 

miniature 5% £6 100V 3A stud CarboRESIn 

T 
nim 5W 

£5 mntg £10 All values in E12 series from 1R to 10M., 
£8 400V 10A stud (1M2 -10M are 10 %) 
£5 mntg £28 80p/100, £6/1000 NO mixing 
£6 50V 1A bridge OR470.7W £1/100, £7/1000 
£6 rest £13 Sub -min presets, 2k horlz. 
£5 400V 1A bridge £3.50(100, £25/1000 
£6 rect £16 Thermistor VA1086 £8/100 
£6 400V 1A SCR £28 Flex -7/0.2 and 14/0.2 on various size 
£9 LED 0.2" red £9 reels. Assorted colours, 

£11 0125" £9 1000 metres mixed £7.00 
£8 741 8 DIL £18 5000 metres mixed £30.00 

£5.50 555 £28 CAPACITORS* 
£5.50 8 7400 ££S Tant bead 35V: 0.1 to 1.5µF £7/100; 

2-2/35, 33/35 £8 /100; 4.7/35 £9.50; 6.8/35, 

£10 74107 £21 
10/35, 15/20, 22/16, 33/10, 47/6, 68/3, 100/3 

£70.50)100 
£12 74121 £26 Electrolytics: 1µF 30V £31100; 
£11 7417 £22 47µF 25V £4/100; others on list. 

£32 7430 £48 
Min 50V ceramic plate. All values from 

13 22pF to 1000pF 5% £2/100 £,g 7493 £28 Polyester, 250V radial leads: 
£8 7405 £8 0015µF £1 /100; £6/1000 
£8 74193 £54 0068µF £1.30/100; £830/1000 
£6 Zeners. 160V axial leads; 0.01, 0.015, 0.047, 0.068, 

£11 400mW 5 %. All 0082µF £1.30 /700; £11/1000 
£11 values In E24 0.1, 015µF £1.80/100, £15/1000 
£11 series from 400V axial leads: 0015, 002, 0022, 0033, 
£18 2V7 3O. 

.039, .0475 .068AF £3.50 /100, £28%1000 £18 £5.501100. NO 
£18 mixing, but If 10 
£12 values are ordered, 
£6 deduct 10% 
£8 1.3W 5 %. All 
£8 values from 

£13 3V3 -100V in 
£20 E24 series 

2N2926Y* £5 £13/100, min FUSEHOLDERS* 
2N292605 £6 of. 10 per value 1f" chassis mounting. £4 /100 
Minimum order cha gs £54 VAT. VAT must be added at appropriate rate. An asterisk 
after product indicates the higher rate, other items at standard rate. Add 25p postage to 
all orders. Mail order only -no callers. Send. SAE for list. 

BATTERY CLIPS* 
PP3 type £4/100; PP9 type £7/100 

EARPIECES* 
magnetic type with 3 }mm plug £8/100 
crystal type with 3 }mm plug £20/100 

JUNIPER ELECTRONICS 
1 Southern Gardens, Totton, Southampton 

704 

SOUTHERN VALVE CO. BARNET HERTS, 
POTTERS ROAD, 

Telephone: 01 440/8041 MAIL ORDER ONLY 

ALL NEW & BOXED "QUALITY" BRANDED 
BVA ETC. (TUNGSRAM ETC.). 6% 

DEDUCTED FROM OUR PRICES. Note: 
PLEASE VERIFY CURRENT PRICES. 

VALVES GUARANTEED 
ALLOWED IN LIEU OF GUARANTEE, 

3 MONTHS. 
ALREADY 

to press. Prices are 
MIN. 75p I 

only correct at time of going 

on request. Some leading makes available. VAT invoices issued 

A731 905 
DY86 /7 49p 
DY802 50p 
EB91 245 
DY802 505 
ECC81 459 

ECC83 455 
ECC85 505 
ECC88 50p 
ECE42 90p 
ECH81 549 
ECHOS 82p 
ECH84 705 
ECL80 525 
ECL82 505 

ECL83 885 
ECL86 75p 
EF80 895 
EF85 40p 
EF86 529 
EF89 49p 

EF184 425 
EH90 565 
EL34 £1.20 
ETAS 705 
EL84 40p 
EL90/1 47p 
EL509 £2.70 
Eó184. 505 
EY51 505 

EY86 /7 38p 
EY500A 

£1.50 
EZSO 41p 
EZ81 ó8p 
0050181.10 

PC86 725 
PC8S 729 
PC97 729 
PC900 605 
PCC84 35p 
PCC85 44p 
PCC88 62p 
PCC89 50p 
PCC189 585 

PCF80 729 
PCF82 45g 
pCF86 58p 
pCF200 

£1.30 
PCF801 50p 
PCF802 gyp 
PCF805POA 
PCF806 759 
PCF808POA 
PCH2O0 

£1.05 
PCL82 540 
PCL83 705 
PCL84 48p 

PCL85 1 

POL ) 645 
805 ) 

PCL88 655 
PCL200 

£1.40 

PPFL200 80p 
PL38 ley 
pL81 50p 
PL81A 70p 
PL82 359 
PL83 505 
2L84 465 
PL500 
PL504 f 955 

PL508 81.30 
PL509 £2.35 
PL519 52.80 
PL802 £2.75 
PY33 50p 
PY81/3 405 

PY800 555 
PY801 550 
PY50021.30 
PY500A 

61.40 
UBF89 40p 
UCC85 48p 
UCH42 90p 
UCH81 50p 

UCL82 55p 
UCL83 75P 
UF41 70p 
UF89 455 
13L41 90p 
ÚL84 559 

II 585 OOp 
U26 889 
17191 509 
6/30L2 759 
6BW7 84p 
6F2S 805 
6328 POA 
6V6 & 6L0 
ETC. 99p 

One valve post 12p, each extra valve Op. MAX 75p. LISTS & ENQUIRIES, SAE PLEASE! 
Large valves 14p each. ALL PRICES INCLUDE VAT @ 12 } %. 

We offer return of post service. CWO ONLY, No C.O.D. Post free over £15. £5 to £15 
-75p (max): Items in stock at time of going to press but subject to market fluctuations 
without notice. ENQUIRIES WELCOME FROM TRADE & RETAIL (same prices). 

PRACTICAL WIRELESS T.V. SOUND TUNER 
(Nov. 75 article by A. C. Ainslie) Copy of original article supplied on request 

IF Sub -Assembly (G8) £6.80. P & P 75p. 

Mullard ELC1043 V'cap UHF Tuner£4.50. P & P35p. 

3 -way Station Control Unit £1.20. P & P 25p. 

6 -way Station Control Unit (Special Offer) £1.00. 
Power Supply Prtd Circuit Board £1.00. P & P 30p. 
Res, Caps, Semiconds, etc. for above £5.80. 
Mains Transformer for above £2.50. P & P 30p. 

Add 12% VAT to price of goods. P & P all items 85p. 

Callers welcome at shop premises. 

MANOR SUPPLIES 
172 WEST END LANE, LONDON NW6 

(Near W. Hampstead Tube Stn.) Tel. 01 -794 8751 
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¡FI1IiIti 
EiECrAOniosts To 

A SEMICONDUCTOR POWERHOUSE. TRAMPUS 
ELECTRONICS LTD., 5880 GROVE ROAD, WINDSOR, 
BERKS. SIA 1HS. TELEPHONE WINDSOR (07535) 5452$ CALLERS WELCOME MON -SAT 9AM -SPM. 
Fast service, on Ex Stock product, normally 24 hour turn around. 
Quality devices to manufacturers specifications. Barclaycard & 
Access by post or telephone £5 minimum. Send C.W.O. Add 20p 
post 4 packing plus 8% VAT to Items marked ". 120% VAT to un- 
marked Items. No minimum order charge for cheque or postal 
orders. Government depts., schools. N.M.A. £5 min order. 
FREE CATALOGUE SALE LIST. Send SAE. Money back If not 
satisfied. (Prices may change). 

IC's All price each FULL SPEC PAKS £1 
655 DIL8 Timer 34p" Pak A: 10 x Red LED £1* 
723 Regulator 68p* Pak B: 4 x 741 DIL 8 £1" 
741 DIL 8 pin 28p* Pak C: 3 z 2N3055 £1* 
741 DIL14 /T099 36p* Pak H: 8 x 2N3819e £1 
747 DUAL 741 89p* Pak K: 40 x IN914 £1" 
748 DIL 14 pin 29p* Pak N: 25 x 0A81/91 £1 
748 OIL 8 Pin 49p" Pak T: 4 x LM301 £1" 
7805 plastic or T03 £1* Pak W: 20x El'trolytics£1" 
7812 or 15 £1.50" More paks In lists. 
76013 or 76023 £1.49 CAPACITORS: 
8038 Sig Gen £5 Ceramic 5p 
AY51224 Clock £2ß5* Electrolytic 1vf -200ví 7p 
LM301 DIL 14 29p Heatsinks: TO18IT05 Sp* 
LM301 DIL 8 59p T03 small 29p" Big ß9p" 
LM 309K T03 15V £1* OIL SOCKTS 
LM382 (LM381) £2 Low Profile 8 pin 12p" 
LM380/60745 89p 14 or 18 pin 15p* 
LM3130/CA3130 95p" VERO All 0.1" stocked 
LM3900 75p" 21" x 3f" 42p "3$" x 5 "55p" 
MC1310 MPX DR 75p 35 "x17'£2.5021 "x5" 50e" 
NE565 Timer 34p DIL Board 8" x 4" £2.44" 
NE556 2 x 555 LI* POTS. 25p PRESETS 9p 
TBA810 or 820 £1 RESISTORS 2p 

LEDS }" 4 dia. 
TRANSISTORS Red no clip 11p" 
BC107, 108 7p* 2" or 209 4 clip 15p" 
acme 11p* Colour LEDS All 19p* 
BC107, 108, 1095 15p" New Bezel LED cover 
BC108 or 109C 15p* Clip 10p" 
BC147/819 12p DISPLAYS (Red Led) 
BC16718/9 10p 0.3" DL704/2 59p* 
BC177/819 20p 0,3" DL707/2 59p* 
BC182/3/4 A or L Sp 0.8" DL747/2 No DP £1* 
5C212/3/4 A or L 12p TGS308 Gas D £8" 
BCY76/71/72 20p* 390pf Tuning Cap £I 
BD131 or 132 ea. 39p* Sleeper RS type £1.48" 
BFY50 51 or 52 200" Dal° PCB Pen 89p" 
MJ295ÌS (PNP) £1.50" SRBP 6" x 4" ß0p* 

M4E8955 
£1060" }kg Ferric Tub £1" 

PCB etch kit £2* 
ORPI2 Plastic Sop" VV Meters £1.S4" 
TIP29, 30, 31, 32C 80p" TUNER SALE 
TIP41A or42A 05p" MW LW & FM with 
TIP41C or 42C £1" MPX Decoder & Push 
TIP2966 SSp* buttons only £10 
TIP3065 55p" Stereo 7W Amp, £2.89 

TI543 or 2N2648 Sop" 
2N2904 4 2905 app" 
2N2928 YG 15p 
2N3053 24p" 
2N3055115W 45p* 
2N3442/472 120V £1.50" 
2N3702/3/4/5/0 10p 
2N3819e 423e 18p 

2N5487 low noise 5Óp 
INS Bush sets 10p 
Matching Add 20p 
DIODES 0A81/91 Sp 
IN914 4 4148 all 4p" 
1614001 5p" 4004 7p* 
Bridge 1A 50V 25p" 
BZY88 400m W 
Zeners 3 -30V 10p* 
SCR b TRIACS 
Disco Triac 10A 400V £1" 
Disco SCR C106 4A 400V 

49p" 
SCR 1A 400V S0p 

to 600V 89p 
DIAC -ST2 25p BR100 40p 
Silicon Grease.(mini)25p" 
CMOS: Range in lists. 
4001 or 2 

4001 2Óp" 4049/69 23p" 
TTL 7400N SERIES 
7400 14p* 7485186 10p" 
7401 10p" 7400 49p* 
7404/5 20p* 7491/2 Sep" 
7408/10 17p" 7493 /5 50p" 
7413 39p" 74107 20p" 
7417/20 Up" 74121 33p" 
7430 15p" 74123 3Op" 
7440 15p* 74141 SOp* 
7441 7110 74157 Sep" 
7445 49p* 74193 Or 
7447 $4p" QUOTE 
7470/72 29p* THIS 
7473/74 35p" AD FOR 
7475 40p" SPECIAL 
7476 39p" PRICES 
7400/2/5 lop" SHOWN 

- r 
Impress the neighbours with A 

gamed 
they 

evenit 
seen yet and proudly tell them you 

Il I 
. 1 

_ ¡ I ! r ± 

. s 

is 

8 GAME T.V. PROJECT 
BASED ON AY- 3.9990 * Basket -ball * Grid -Ball` * Hockey * Tennis * Squash * Football 

+ Two - One -Player Games * Horizontal and Vertical Bat Coverage * Automatic Ball Speed -Up * Players Colour Coded * Three Tone Sound -Effects * Sound from T.V. * Bali Colour Coded to indicate turn In Squash -Game * All Components supplied guaranteed Including sound and vision modulator 
C.H. 35 UHF. * Power requirement 9v battery * Just add controls and case. 

Basic AY- 3.8600 Paddle II Kit BI- W only £15.00 
Colour only £20.90 

B +W Mini -Pack Chip + P.C,B. only £12.90 
COLOUR Mini -Pack Chip + P.C.B. only £13.90 

JOY STICK CONTROLS 
DESIGNED FOR T.V. GAMES 

sue. sa (AY -3- 8550 -AY -3 -8600) Subminiature Size 

: o UNBEATABLE LOW PRICE t One off £190 Two off £350 

OVER TELETEXT DECODER SAVE 
£50.00 

TEXAS TIFAX - XMII ..... - 
Tested and Guaranteed Only £99.90 lEtallAralan 

Full Colour Display ORACLE AND CEEFAX - iiii, :i. ^'" '"!ii "i' i°" ¡o 

Simple to interface with most TV's. . - - ;n ,,,,,,,,., 
Keyboard and power supply extra. ° .. _.. 

Also In stock NEW Colour TV's complete 
with Teletext FROM £399.00 - ......... 

All Projects supplied 
All prices include VAT 

Make all 

Retail Shop and 
For further 

(French and German 
For extra 

+ 
Cheques 

Demonstrations 
Details 

spoken) 
speed 

with 
Postage. 

and 

phone 

easy to 
Orders 

or Postal 

- 
Technical 

your order 

follow 
under 

Orders 

14 Station 
Help 

on 

assembly 
£10.00 
payable 

Road, - 
Quantity 

Barclay 

instructions. 
Add 200 p 4 P. 

to 

New Barnet, Hens. 
Phoneß1- 440 7033 

discount negotiable. 
-or- Access Cards. 
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National's 
alarm 
features 
with 
AM /PM 
Thus 
and requires 
£9,45 
Two 

TIME 

& 
all the 
0.5" leds 

setting, 
RFI. 

1_ 
11__ _1 1. 

unit, 
you 

optional 
indicator, 

the 

per 
modules, 

approx. % full size digits shown here 
MA1012 LED digital clock module is a complete clock 

operating from 50 or 60 Hz mains, and offering 
would expect: Hours - minutes display in bright 
seconds, sleep and snooze alarms, fast and slow 

switched alarm outputs - but best of all no 
MA1012 is suitable for use in any radio /tuner applications, 

just 1,75 x 3.75 x 0,7" total. (Ex. transformer). 
module, isolating mains transformer £1.50 each. ( *8% vat) 

and two transformers for £20,00 ( +8% vat) 
In the latest Ambit catalogue: more TOKO coils, chokes, 
filters etc., data on the short wave coil sets, a revised price 
list, micro -microphone inserts, special offer lines etc. 

DETECKNOWLEDGEY 
Metal locator principles and practise, including some of the facts and 
information manufacturers of £100+ detectors would rather you 
didn't know. £1.00 each. 
The Bionic Ferret 4000 - a VCO metal locator based on the PW 
stekit, including all parts, plasticwork, ready wound coil etc. Inc, 
free copy of detecknowledgey. £34.26 in pp and VAT at 8%. 
Special announcement, The Bionic Radiometer metal locator is at last to be 
released. A full VLF discriminator, with simultaneous display of ferrous, 
non -ferrous and foil objects. With a little practise, you can actually find 
objects obscured by junk. Outperforms unittcosting £150 +, Digital control. 
Demo available at Brentwood, on sale soon for less than £75,SAE info: 

COMPONENTS 
Herewith the list of first quality parts and modules for wireless, inc. 
Europei largest range of signal colla and inductors, 'ram in stock I 

CA3089E FM IF 1.94 8C413 to noise 0.18 MFL 2,4 kHz seb mach. 
KB4402 FM IF 1.94 40238 shld RF 0.25" filter for sob gen /IF 455kHz 
HA1137W FM IF 2.20 13F224 6ghz RF 0.22 with matching trensf's. 9.95 
TBA120 FM IF 0,75 SF274 .7ghz RF 0.18 MFH series 4 /5 /7kHz band - 
TBA120S FM IF 1.00- 2TX212 50v /.3w 0.17 width t1455kHz 1.95 
sn76660n FM IF 0,75 ZTX213 30v /,3w 0,16 MFK series 7 /9kHz bw 1.65 
ua720 AM rad 1,40 2TX214 30v /,3w 0,17 Modules /tunerheads etc. CA3123E AM 
HA1197 

red 1,40 ZTX451 60v /1w 0,18 EC3302 acct v /cep fm 7.50 AM rad 1.40 2TX551 50v /1w 0.18 EF6600 Sect v /cap fm 12.95 TBA651 AM rod 1.81 8D515 45v/10w 0.27 EF5800 6ect v /cap fm 15,25 MC1350 ego pain 1.00 BD516 45v /10w 0.30 EF5S01(5800+osc op) 17,45 ua753 fm gain 1.80 8D535 60v /50w 0,52 8319 4 v /c, mas mixer 11.45 LM1496 Bel mix 1,25 80636 80v /50w 0.63 7252 complete fm mono MC1310P mpx dec2,20 9D609 80v /90w 0.70 tunerset.afc,agc,mute 26.50 KB4400 as above2,20 90610 80v /90w 1.20 7253 complete fm stereo ca3090aq mpx dec4.35 ßF266 1ghz fet 0,34 tunerset. afc, ago, mute 26.50 HA1196 mpx dec4,20 5176 p ch amt 0,38 7020 10,7MHz fm if 6.95 LM380 2w AF 1.00 MEM614 (40822) 0.38* 7030 linear phase fm if 10.95 LM381 preamp 1,81 MEM616 (40673) 0.6.7* 93090 ca3090eq dec 8.36 tda2020 16w AF 2.99 MEM680 to noise 0.75" 92310 1310 decoder 6.95 tca940E 10w AF 1.80 91196 ha1196 decoder 12.99 tbe810as 7w AF 1.08 BA102 vhf vatic 0.30 91197 mw /lw v /cap tun1 1.35 LM301an op amp 0.39" BA1 21 vhf varic 0.30 7122 3 v/c mw(OR Iw) tuner ua741 op amp 0.34" 88104 dual var. 0.4.5 KIT 15v tuning 9.00 LM3900 op amp 0.68* 88105 uhf varic 0.40 810k 7w al kit comp. £3 7805uc 5v /1amp1.55" mvam2 dual AM 1.48 940k 10waf kit 3.95 tda1412 12v/Y,A0.95* mvam11515v /AM 1.05 tda2020k r. tda2020 ice, 78M20 20v /' /,A 1.20" mvam12525v /AM 0.90 pcb, heats inks for pa 9.35 78M24 24víble 
0.$0* 
1.20" 

ua723cn variable TOKO Coils & Filters All mpx decoders feature 
TOKO pilot tone filters. NE550a as 

taa550b 32v 
above0.80" 10mm & 7mm (rad cost) Tuners: complete 0.50* AM I Fts 0.30 

ic18038cc sig 
ref with cap Larsholt signalmaster Mk 8 gen 4.50" FM I Fts with cap 0.33 

NE555v timer 0.70" e9 Best fm tuner kit under£100 
NE566v vco 2.50* YHCS11098AC2 0.30 Looks as good as it sounds. 

NE567v tone dc 2.50* YHCS12374AC2 0.30 Full instructions 86.95 
NE560B hf pli 3.50" YHCS11100AC2 0.30 Audiomaster amp. Matching 

NE561 B hf pli 3.50* KALS4520A 0.33 25 +25w rms amp. 79.00 
NE565K If pii 2,50" KACSK586HM 0.33 carriage on above £3 extra ea. 

MC1312 1.50 LLC238 7mm 0.33 Misc- quad 
11C90 650mhz 14.00 "LLC4827 7mm 0.33 FX1115 beads 10,0.25 

LLC4828 7mm 0.33 MW /LW ferrite rod ant 0.90 
ZTX107 50v/.3w0.14 CFS10.7 ceramic 0.50 min. foil trimmers (see pi) 
ZTX108 30v/.3w0.14 BLR3107N mpx 1.90 22t 100k pots for tuning..45 
ZTX109 30v/.3w0.14 BBR3132 6pole fm 2.25 RFchokes: luk-Ito 120mH 
VAT is extra at 12'/2 %, except where otherwise shown ( *8 %). PP now 
25p per order. Catalogue 45p (inc). Pse send A5 or larger SAE with 
enquiries. Price lists free with an SAE. Full range of components etc 
available to callers at our new easy -to- get -to premises. 

ambit INTERNATIONAL a 
Number 2, Gresham Road, Brentwood, Essex. CM14 4HN 
telephone (0277) 216029 
Our new premises are only 200 yards from Brentwood 
station - with parking facilities outside the door !i 

705 
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NOTICE TO READERS 
When replying to Classified Advertisements 
please ensure: 
(A) That you have clearly stated your require- 

ments. 
(B) That you have enclosed the right remittance. 
(C) That your name and address is written in 

block capitals, and 

(D) That your letter is correctly addressed to the 
advertiser. 

This will assist advertisers in processing and 
despatching orders with the minimum of delay. 

1110191.. 

Receivers and Components 

BARGAIN SUPPLIES 
1. New PCB's Long Lead Components 

includes Thyristors, Plastic Power, 
TO3 Power Transistors 4 for £1.50 

2. Mains Transformers 
12v -0 -12v 100m /A 4 for £5.00 

1 for £1.40 
3. U11 Typé re- chargeable Ni. Cad. 

cells 3 for £2.00 
4. TO3 Power Transistors 7 for £1.00 
5. Push to make switches 4 for £1.00 
6. Amplifier/tuner cases 25p for details 
Terms. Prices inclusive P &P 20p per 
line extra. 

R. JONES SUPPLIES 
3 CENTRE VALE CLOSE 

LITTLEBOROUGH, Lancs OL15 9EZ 

PACKS FOR DIY ENTHUSIASTS. Resis- 
tors 100 £1. Mixed semiconductors large bag 
£1.20. Capacitors various £1.10. Thyristors 
0.8A 100V £1. Rectifier Bridges 3A 50V 
6 £1. 741 OP Amps 5 £1. Many other items. 
SAE with enquiries please. CWO under £2. 
Add 2Op. ELECTRONIC CENTRE (STOCK- 
PORT) LTD., 45 Lower Hillgate, Stockport. 
Tel: 061- 480 9791. 

BRAND NEW COMPONENTS BY RETURN. 

Electrolytic capacitors 16V, 25V, 50V. -0'47, 1'0, 2'2, 
4.7 & lOmfd. -5p. 22, 47 -5ip. (50V -6p). 100-7p (50V- 
8p) 220 -8p. (50V -1Op) 470 -11p. (50V -16p) 1000116V- 
15p. 1000/25V-18p. 1000/50V-22p. 
Subminiature bead tantalum electrolytics --0'1, 0'22, 
0'47, 1'0, 2.2 R 35V, 4.7/25V -11p. 10/25V -13p. 22/16V, 
47/6V, & 100 /3V -15p. 
Mullard miniature ceramic E12 series 2° %, 83V. tOpf. lo 
4701 -3p. 56pf. to 330pf. -4p. 
Vertical mounting ceramic plate 50V. 
E12 series 22pf- 1000pf. E6 series 1500pf- 47000pf. -2p. 
Polystyrene E12 series 63V horizontal mounting. 10pf 
to 1000pf -3p. 1200pf. to 10000pf. -4p. 
Mullard polyester 250V vertical mounting E6 series. 
0'01 to 0.1-4p. 0' 15, 0-22 -5p. 0' 33, 0.47-8p. 0.68-11p. 
t'0 -139. 1.5-20p. 2'2 -22p. 
Mylar (Polyester) Film 100V vertical mounting.0 -00l, 
0.002, 0'005 -3p. 0'01, 0'02 -4p. 0'04, 0.05 -41p. 
Miniature resistors Highstab E12 series 5 %. Carbon 
Film 0-25W 10 to 10M0.(10% overlMti) -tp. Metal Film 
0-125W, 0.25W & 0-5W 100 to 2M20. -lip. Metal Film 
1 W.270 to 10M0.-2p ea. 

1N4148-3p. 1N4002-5p, 1N4006-7p. 1N4007-8p. 
BC107/3/9, BC147/8/9, BC15718/9 & BF194 & 197 -9p. 
Fuses 20mm. glass. W' glass & 1" ceramic. 21p. Post 
1Op. (Free over £4'00) Prices inclusive of VAT. 

THE C. R. SUPPLY CO. 

127, Chesterfield Rd., Sheffield S8. 
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SMALL ADS 
The prepaid rate for classified advertisements 
is 20 pence per word (minimum 12 words), box 
number 60p extra. Semi -display setting £6.80 
per single column centimetre (minimum 2.5 
cms). All cheques, postal orders etc., to be 
made payable to Practical Wireless and crossed 
"Lloyds Bank Ltd ". Treasury notes should 
always be sent registered post. Advertisements, 
together with remittance, should be sent to the 
Classified Advertisement Manager, Practical 
Wireless, Room 2337, IPC Magazines Limited, 
King's Reach Tower, Stamford St., London, 
SEI 9LS. (Telephone 01 -261 5846) 

CONDITIONS OF ACCEPTANCE 

OF CLASSIFIED ADVERTISEMENTS 

1. Advertisements are accepted sublect 
to the conditions appearing on our 
current advertisement rate card and on 
the express understanding that the 
Advertiser warrants that the advertise- 
ment does not contravene any Act of 
Parliament nor is it an Infringement of 
the British Code of Advertising 
Practice. 

2. The publishers reserve the right to 
refuse or withdraw any advertisement. 
3. Although every care is taken, the 
Publishers shall not be liable for clerical 
or printers' errors or their conse- 
quences. 

VALVES 
Radio - T.V. - Industrial - Transmitting 

We Dispatch Valves to all parts of the world by 
return of post, Air or Sea mail, 2700 Types in 
stock, 1930 to 1976. Obsolete types a speciality. 
List 20p. Quotation S.A.E. Open to callers Monday 
to Saturday 9.30 to 5.00 closed Wednesday 1.00. 
We wish to purchase all types of new and- boxed 
Valves. 

COX RADIO (SUSSEX) LTD. 
Dept. P.W. The Parade, East Wittering, 

Sussex P020 8BN 
West Wittering 2023 (STD Code 024366) 

BARGAIN BOARDS. Pack 1 includes 28 
transistors, 130 assorted components, El 
Pack 2 includes 45 transistors, 220 compo 
nents, £1.50. Add 15p P &P. POs to Autoquip, 
191 Upper Richmond Road West, East 
Sheen, London S.W.14. 

C, ro 

agPy VINTAGE RADIO ``Fr,4 

1920 to 1950 
c 

Receivers, valves, components, service daté, historical 
research, books, magazines, repairs and restorations. A 
complete service for the collector and enthusiast of 
vintage radio. 

S.a.e. with enquiries and for monthly newsheet. Fall 1977 

catalogue, 70p post paid. 

TUDOR REES (Vintage Services), 64, Broad Street, 
Staple Hill, Bristol, BS76 5NL. Tel. Bristol 565472. 

RECEIVER UNIT -small personal 
type battery operated covers 500Kc to 
18Mc /s in 4 bands uses 5 miniature 
valves in superhet circ. with BFO, 
requires 1.5 and 67.5 volts d.c. has o/p 
for earphone, uses single 4 way plug 
in coil unit, has 25.1 ratio dial cal 0 to 100 
& supplied with copy of cal chart & 
circ., size 6-¡ x 32 x 11in. req. ext. 
batteries made for use by Army. Price 
£10.80 inc. VAT & post. SAE for 
enquiry or List 18. 

A. H. SUPPLIES 
122 Handsworth Road, Sheffield 
S9 4AE. Tel : 444278 (0742) 

TEST METER. PANELS, £2. Ex -GPO pliers 
and cutters, 75p each. Transistor Amplifiers, 
75p each. P &P 50p per order. ARCHER, Box 
139 

ORCHARD ELECTRONICS 
I.C.s TTL. C /Mot. Linear. Capacitors. Resistors. (E12) 
SIL /Rectifiers. Diodes. LED. Thyristors. Zeners. Voltage. 
Reg. DIL Sockets. Bridge Rectifiers. Potentiometers. 
Presets. Triacs. Diac. Plugs. Sockets. Cable. Vero. 
Carefully selected range, excellent despatch service 
Same day turn round. S.A.E. List. Suppliers to A.E.R.E. 
U.K.A.E.A. Governments Depts. Schools. Universities. 
Manufacturers. Accounts opened for trade and amateur. 
Join the professionals. Phone by 4 p.m. Goods out 
1st class by 5 p.m. Try us and prove it! 

ORCHARD ELECTRONICS 
Flint House, High Street, Wallingford, 

Oxon. Telephone 0491 -35529 

TOUCH CONTROLLED 
LIGHTING KITS 

These KITS replace conventIonlal light switches ano 
control 300W of lighting. No mains rewiring required. 
Insulated Touch Plates. Easy to follow instructions. 
TSD300K- TOUCHSWITCH & DIMMER combined. 
ONE touch plate to switch light on or off. Brightness 
controlled by small knob -£5.20. 
TS300K- TOUCHSWITCH. TWO touch plates ON and 
OFF -£4.00. 
TSA300K- AUTOMATIC. ONE touch plate. Light turns 
off after preset delay- £4.00. 
LD300K -LIGHT DIMMER KIT- E2'80. 
400V TRIACS BULK OFFERS CMOS 
Plastic 
3A 
8.5A 
12A 

20A 
6.5A with 

trigger 
Diac 

63p 
799 
84p 

ltSp 
16 5p 

80p 
21p 

5C148 
555 

8A /400V Triac 
DL727 dual 0.5" 
LED Display 

£7/100* 
£281100 

£71/100 
7 seg. 

£62/50 

4007 
4011 
4013 
4015 
4016 
4017 
4040 
4049 

18p 
18p 
51p 
91p 
51p 
91p 
97p 
509 

555 36p (3 for £1) 
741 24p (5 for £1) 

CLOCK 1KW APPLIANCE TIMER KIT inc. ÁY -5- 
1230, 0 -5 ". 
LED display, triac, switches, box, pcbs, e e. £16'25 
AY -5 -1230 CLOCK APPLIANCE TIMER C £4.85 

QUANTITY DISCOUNTS ON REQUEST 
Add 8% ( *121 %) VAT + 25p P &P. Mail Order Only to: 

T. K. ELECTRONICS (PW) 
106 Studley Grange Road, London W7 2LX 

Books and Publications 
SIMPLIFIED TV REPAIRS. Full repair 
instructions individual British sets £4.50, 
request free circuit diagram. Stamp brings 
details unique. TV Publications (Ause PW), 
76 Church Street, Larkhall, Lanarkshire. 

THE DALESFORD SPEAKER BOOK 
by R. F. C. Stephens. 

This book is a must for the keen home constructor. 
Latest technology DIY speaker designs. Contains full 
plans for infinite baffle and reflex designs for 10 -100 
watts, also unusual centre -bass system for those who 
want Hi -fi to be "Heard and not seen ". £t '95 (£2.20 past 
paid. $5 Overseas). 

VAN KAREN PUBLISHING 
5 SWAN STREET 

WILMSLOW 
CHESHIRE 

YOU CAN'T HELP BUT MAKE MONEY. If 
you follow the planned and detailed infor- 
mation on how to start your own business 
rewinding Armatures, set out in the new 
manual which is profusely illustrated and 
leads you through easily understood stages 
of fault diagnosis, taking data, test pro- 
cedures, laying down new windings, where 
to obtain work, how to cost jobs etc. NO 
PREVIOUS ELECTRICAL KNOWLEDGE 
REQUIRED. Complete instruction manual, 
£4, plus 30p P &P. CWO. Copper Supplies, 
102 Parrswood Road, Withington, Manches- 
ter 20. Dept. PWB. 

RADIO BOOK SERVICE 
50 Projects using IC CA3I30 (R. A. Penfold) LI -05 
50 CMOS IC Projects (R. A. Penfold) LI -05 
A Practical Introduction to Digital IC's LI -05 
28 Tested Transistor Projects (R. Torrent). . . . . . . . . . . . LI -05 
50 I ' " ' ' ing Relays, SCR's & TRIAC's (F. G. Royer) LI -20 
How to build your own Metal & Treasure Locators IF G. Royer . LO-95 
Practical Repair &Renovation of Colour TV's (C. F. Miller) LI -05 
Fun & Games Ad, your Electronic tr 

Wave 
Receiver (J.. A. LO-B5 

How to build Advanced Short Wave Receivers (R. A. Penfold) LI -35 
Radio Antenna Long ejects Receptor LO-95 
50 s0 (Fat) Field Effect Transistor Projects (F. G. Royer) LI -35 
servicing Transistor Short Radio Receivers LOI-OS 
Solid State Short Wave Receivers for Beginners fI -05 

PRICES INCLUDE POSTAGE ce PACKING... S.A.E. FOR FULL LIST 
4 CHILCHESTER COHRT,WICKHAM RD. BECKENNAH KENT BE3 2QW 

Ladders 
LADDERS. Varnished 20ft 9in extd., £28, 
carr. £2.40. Leaflets. Also alloy ext. up to 
62ft bin. Ladder Centre (WLS2), Halesfield 
(1) Telford. Tel: 586644. Callers welcome. 
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Service Sheets 

SERVICE SHEETS - COLOUR TV SERVICE MANUALS 
Service Sheets for Mono TV, Radios, Record Players and Tape Recorders 75p. Please send large Stamped Addressed 

Envelope.We can supply manuals for most makes of Colour Television Receivers by return of post. 
B.R.C. PYE ECKO PHILIPS ITT /KB SONY O.E.C. HITACHI BAIRD ULTRA INVICTA FERGUSON 

H.M.V. MARCONI AND MANY MORE 
Let us quote you. Please send a Stamped Addressed Envelope for a prompt reply. Also comprehensive T,V. repair 

manuals by J. M. Court. S.A.E. for details, MAIL ORDER ONLY 

G. T. TECHNICAL INFORMATION SERVICE 
10 DRYDEN CHAMBERS, 119 OXFORD ST., LONDON WIR IPA 

BELL'S TELEVISION SERVICES for Ser- 
vice Sheets on Radia, TV, etc., 75p plus 
SAE. Colour TV Service Manuals on 
request. SAE with enquiries to BTS, 190 
Kings Road, Harrogate, N. Yorkshire. Tel: 
(0423) 55885. 

SERVICE SHEETS for Radio, Television, 
Tape Recorders, Stereo, etc. With free 
fault -finding guide, from 50p and SAE. 
Catalogue 25p and SAE. HAMILTON 
RADIO, 47 Bohemia Road, St. Leonards, 
Sussex. 

SERVICE SHEETS, Radio TV, etc., 10,000 
models. Catalogue, 24p, plus SAE with 
orders, enquiries. Telray, 154 Brook Street, 
Preston PR1 711P. 

Radio Receivers 
MULTIBAND RADIOS. 12 band ... Marine, 
Aircraft, LPSB, HPSB, UHF (430/470), 
SW1 /4, MW, LW, FM, RF gain. BFO. £150. 
GRUNDIG SATERLITT £199. BFO Units, 
£16.50. SHARP MW /Aircraft, £13. Langtons, 
High Street, Rocester, Staffordshire. SAE 
lists. 

For Sale 
NEW ISSUES of "Practical Wireless" 
available from April 1974 edition up to 
date. Price 65p past free. Bell's Television 
Services, 190 Kings Road, Harrogate, N. 
Yorkshire. Tel: (0243) 55885. 

Wanted 
WANTED. New Valves, Transistors. Top 
prices, popular types. Kensington Supplies 
(C), 367 Kensington Street, Bradford 8, 
Yorkshire. 

SURPLUS ? ?? Turn it into cash. Phone 0491 
35529 (Oxon). 

WANTED. Rank Bush mono cassette 
recorder model TP 66. Working P.C.B. 
case, manual. Denis, 749 3524 after 6 p.m., 
or write 103 Fitzneal Street, W12 OBA. 

WANTED NEW Valves, transistors, I.Cs, 
amplifiers, receivers, televisions (Anything 
Useful) any quantity. Stan Willetts, 37 High 
Street, West Bromwich. Tel: 021 -553 0186. 

Electrical 
STYLI, CARTRIDGES, AUDIO LEADS, etc. 
For keenest prices send SAE for free list 
to: Felstead Electronics (PW), Longley 
Lane, Gatley, Cheadle, Cheshire SK8 4EE. 

TIMESWITCHES. CHEAP TIMESWITCHES. 
Sangamo 20 amp reconditioned, guaranteed 
for one year. Only £370. Also electric eyes. 
Write: -J. Donohoe, 1 Upper Norfolk Street, 
North Shields, Tyne & Wear. 

Aerials 

G2DYM ANTI- T.V.I. AERIALS 
Individually designed by Ex- B.B.C. Transmitter and 

Aerial Engineer. All custom built for the transmitter or 
S.W,L. G5RV's, G2DYM's, Wideband S.W.L. types, 
Design and Advisory Service. Details -7" x 10" 120p 
S.A.E. + 3 x 9p stamps. 

LAMBDA ANTENNA STUD FARM, WHITEBALL, 
WELLINGTON, SOMERSET 
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Educational 
GO TO SEA as a Radio Officer. Write: Prin- 
cipal, Nautical College, Broadwater, Fleet- 
wood FY7 8JZ. 

COURSES -Radio Amateurs Examination, 
City & Guilds. Pass this important examina- 
tion and obtain your G8 licence, with 
an EEC Home Study Course. For details of 
this, and other courses (GCE, Professional 
examinations, etc.), write or phone: THE 
RAPID RESULTS COLLEGE, Dept. JX1, 
Tuition House, London SW19 4DS. Tel: 01- 
947 1102 (24hr recording service). 

Amateur Club 
THE BRITISH AMATEUR ELECTRONICS 
CLUB for all interested in electronics. Four 
Newsletters a year with help and special 
offers for members. Major projects spon- 
sored by the B.AE.C. designed and made 
by members, currently the B.A.E.C. Z -80 
Computer. Membership fee for 1978: £3.50 
UK, overseas £4.50 surface and £5.50 air- 
mail, payable in sterling, S.A.E. for details 
and application form to the Hon. Sec. J. G. 
Margetts, 42 Old Vicarage Green, Keyn- 
sham, Bristol. 

Miscellaneous 

MORSE CODE TUITION AIDS 
Cassette A: 1 -12 w.p.m. for amateur radio examination, 
Cassette B: 12 -24 w.p.m. for professional examination 
preparation. 
Morse by light system available. Morse Key and Buzzer 
Unit for sending practice. 
Prices each Cassette (including booklets) £4; Morse 
Key and Buzzer £4. 
Prices include postage etc., Overseas Airmail £1.50 
extra. 

MHEL ELECTRONICS (Dept PW) 
12 Longshore Way, Milton, 

Portsmouth PO4 ILS 

IMMEDIATE BY RETURN DELIVERY 
Large range of miniature synchronous 
motors, many speeds 1 rev per hour to 
1 rev per 2 days. £1.10 to £2x50 each. 3 and 
4 digit mechanical counters, 45p to 85p. 
IO amp micro switches at 20p. SAE for list. 
WALES (ELECTRICAL) LTD., Queen St., 
Newton Abbot. 

100 Resistors 75p 
1W 5% c /FILM 2.2 52.2.2M a (E12) 

10 each of any value 
Send stamped envelope for FREE SAMPLE 
C60 CASSETTES 30p All Cassettes In Plastic 
C90 CASSETTES 45p Case with Index and 

Quantity Discounts Screwed Assembly. 
Units s Add postage 10p In 

1u 
£t, 

19 Units 7% 
Salop Electronics, 

100 Units 10% 
23 Wyle Cop, 
Shrewsbury. 

All prices include VAT. Tel. 53206 

SUPERB INSTRUMENT CASES by Bazelli, 
manufactured from P.V.C. faced steel. 
Hundreds of people and industrial users 
are choosing the cases they require from 
our vast range. Competitive prices start at 
a low 90p, chassis punching facilities at 
very competitive prices. 400 models to 
choose from, free literature (stamp would 
be appreciated). BAZELLI, Dept No 25, 
St. Wiifrid's, Foundry Lane, Halton, 
Lancaster LA2 6LT. 

H. M. ELECTRONICS 
fia FULWOOD ROAD, BROOMHILL, 

SHEFFIELD 810, $BD. 
BBC, CABINETS (Illus'd) 

METAL CASES 
DRY TRANSFER LETTERING 

Send I Op for leaflets (Refundable) 
Trade enquiries idvifed 

LOW . COST BOXES, instrument cases, alu 
minium, self tapping screws, BA nuts, bolts 
and washers. Send a stamped self addressed 
envelope for pamphlet to Harrison Bros., 
P.O. Box 55, Westcliff -on -Sea, Essex SSO TLQ. 

RECHARGEABLE BATTERIES 
'AA' pencell (HP7) £1.32; Sub 'C' £1.64; 'C' (HP11) 
£2.43; 'D' (HP2) £3.92; PP3 £4.98. Matching chargers 
£5.91 each except PP3 charger £4.99. Charging holders 
for 2, 3, 4, 5 or 8 pencells 50p. 'C' & 'D' size holders, 4 
cells only 80p. Prices Include VAT. Add 10% post 
package and Insurance orders under £20. 5% over £20. 
SAE for full details plus 75p for 'Nickel Cadmium Power' 
booklet. 250/12 volt Inverters now available, Mall Orders 
to Dept. PW, SANDWELL PLANT LTD 201 Monmouth 
Drive, Sutton Coldfleld, West Midlands. Tel; 021.354 
9764. Callers to T.L.C., 32 Craven Street, Charing Cross, 
LondonWC2. 

ENAMELLED COPPER WIRE 
swg I lb 8oz 4oz 2oz 
14 -19 2.40 1.20 .89 10 
20 -29 2.45 1.80 X82 59 
30-34 2.80 1.70 80 14 
35-40 2.88 1.90 1.04 75 

Inclusive of p &p and VAT. 
SAE brings Catalogue of copper and resistance wires 
In all coverings. 

THE SCIENTIFIC WIRE COMPANY 
PO Box 30, London E4 SEW 

Rep. Office: 22 Coningsby Gardens, 

VERO Cases 19in x 12in x 4ín Cat. No. 
ICD -2U -8, ideal for amplifiers. Test Gear. 
£6 each. 01.556 3755. 

KITS, COMPONENTS, CMOS etc. 
MOT. CMOS Databk 3.50. RCA CMOS Databk. 5.45 
6800 Appl. Man. 12.95 Z80 Ass. Lang. Prog.Man. 
NS TTL Databk. 2.10 7.50 

Z80 -CPU Man. 560 
All items CWO (Books -No VAT) 35p p &p. 

Full range in our FREE SINTEL, P.O. BOX 75F, 
CATALOGUE which. 209 Cowley Roao, Oxford 
will be sent by return. Tel.: (0865) 49791 

PRINTED CIRCUITS and 
HARDWARE 

Readily available supplies of Constructors' Hardware. 
Printed circuit boards, top quality for individual designs. 
Prompt service. Send 25p for catalogue from: 

RAMAR CONSTRUCTOR SERVICES 
Masons Road, Stratford -on -Avon, Warwicks 

Tel: 4879 

HIGH QUALITY 

Very Low Distortion 

Audio Signal Generator 

AN IDEAL INSTRUMENT FOR HI FI TESTING 
A J. Linsley Hood design 
PRICES, assembled instrument, plastic case £23, metal case £26. (Kit, £19.50). Tax extra 8%. P.P. and Ins, At 
Specification. Frequency range: 10 Hz -100 kHz in 4 steps. Output: IOmV -1 volt in 3 steps. Sine- and Square -wave forms: 
Dist. below -02 %. Attenuator: Powered by 9V battery. 
Other instruments: Millivoltmeter, Frequency Meter, Reg. P.S. Units. THD Anaiayser. Also Hi -Fi Amp kits 10-100 
F.M. Tuners, Kef Speaker Units, 
S.A.E. for further information to: 

TELERADIO ELECTRONICS 
325, Fore Street, Edmonton, London, N.9. Telephone: 01- 807.3719. 
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FREE DX 
from QRM. Now GET RID of tiring whistles, etc., with 
a Tunable Audio Notch Filter, only £7.90. 
ADD 100.600 MHz with an LF Converter. Antenna tuning, 
feeds 3.5-4 MHz receiver, only £8.80. 
EXPLORE 10 -150 KHz with a VLF Receiver, only £9.70. 
FIND DX with a Crystal Calibrator. Switched 1MHz, 
100, 25 KHz markers to VHF for only £13.80. 
Make SURE your ANTENNA le OKAY with an Antenna 
Noise Bridge, 1-150 MHz, only £6.20. 
Each easy- assembly kit includes ALL parts, printed 
circuit, case, battery, etc., instructions, postage, money 
back assurance. Get more DX, SEND TODAY. 

CAMBRIDGE KITS 
45 (PA) Old School Lane, Milton, Cambridge 

ARMATURE & COIL WINDING 
ENAMELLED COPPER WIRE 

Only top quality materials supplied. 
All orders dispatched within 24 hrs. 

S.W.G. 1 lb reel t lb reel 
10 to 19 £2.95 £1.60 
20 to 29 £3.15 £1.80 
30 to 34 £3.45 £1.00 
36 to 40 £3.85 £2.10 

All prices are Inclusive of P. & P. In U.K. 

COPPER SUPPLIES, 102 Parrswood Road, 
Wlthington, Manchester 20. Tel: 081.445 8753 

34 DIGIT DVM MODULE kit. Autozero, 
autopolarity only £37.50. SAE details. MLC, 
116 College Road, Southwater, Horsham, 
Sussex. 

BUILD fir TREASURE TRACER 
THE 

MK III Métal Locator 
Verltep tuning 

locator kltbeat 
selling metal 

Fitted with Faraday shield. 
410 Speaker and earphone operation 

4,000 already sold 
Knacks down to only 171n, 
Prebuilt search coil eusmbly 
Thoroughly ro /es-ddone! finish 
As seen an ßB01 and BEM TV 
You only need soldering Iron, 
screwdriver, pliers and snips 
Five translator circuit 
send stained, addrsaeed 
anvelce for leaflet 

Complete £15.95 Bput & tested £20.95 
Plt 
Pod £1^2a í£t^37 VAT Post £í2a1 £177 VAT 

MINIKITS ELECTRONICS, 
ea CLEVELAND ROAD. 

LONDON, 114 2AN (Mall order nnlyf 

OUTSTANDING 2200 Hi -Fl FM Tuner. Full 
coverage 88.102MHz. Varicap tuning. Latest 
silicon superhet design. Ideal for push 
button /manual tuning, only £9'95. Unique 
3300 stereo class A Amplifier, power 32 
watts peak, complete stereo Pre -Amplifier/ 
2 Power Amplifiers, all inputs accepted. 
Only £10.95. 5500 Tuner Amplifier plus 
specification - as above 2. Only £19.95. All 
equipment built, tested and guaranteed 
with full instructions. (P&P 50p.) GREGG 
ELECTRONICS, 86 -88 Parchmore Road, 
Thornton Heath, Surrey. 

DIRECT- READING 
AUDIO FREQUENCY METER 

* Complete kit £25.50 * Linear scale 
*6 ranges up to 100 KHz * Easy to calibrate - 

quartz standard supplied 
on loan 

Send SAE for deíails to: 
James Cooper (Elec) Ltd., 

120 Castle Lane, Solihull, West Midlands. 

NOTICE TO READERS 
Whilst prices of goods shown 
in classified advertisements are 
correct at the time of closing 
for press, readers are advised 
to check with the advertiser 
both prices and availability of 
goods before ordering from 
non- current issues of the maga- 
zine. 
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VALVE BARGAINS 
Any 5.64p, IO- EI.20, 50 -E5. O. Your choice from the list below. 
ECC82, EF80, EF183, EF184, E1190, PCF80, PCF802, 
PCL82, PCL84, PCL85, PCL86, PCL805, PL504, 
PY81/800, PY88, 30PL14, 6F28, PFL200. 

Colour Valves- PL508, PL509, PL519, PY500 /A. 
All tested. 35p each. 

Aerial Splitters -2 way, 75 OHMS, Inside Type, 
11.50. 

AERIAL BOOSTERS 
Aerial boosters can produce remarkable 
improvements on the picture and sound, in 
fringe or difficult areas. 
BI I -For TH stereo and standard VHF /FM radio. 
B12-For the older VHF television- Please 

state channel numbers. 
B45 -For Mono or colour this covers the complete 

UHF Television band. 
All boosters are complete with battery with 
Co -ax plugs and sockets. Next to the set fitting. 

E4.20 

100- C280 /I CAPACITORS 
Values from OIuF to I 5uF, 250v/w. Price 11.50 
(mixed packs). 

100 -ELECTROLYTICS 
From I uF to above 500uF. Mixed voltages. Price 
£2.00 (mixed packs). 

All prices include VAT. P &P 30p per order. 
Please sand uncrossed P.O. or cheques for 
returning if we are out of stock of capacitor 
bargain packs. Exports welcome at cost. 

ELECTRONIC MAILORDER LTD. 
62 BRIDGE STREET, RAMSBOTTOM, 

BURY, LANCS. 
TEL: RAMS (070 682) 3036 

Please 

mention 

Practical 

Wireless 

when 

replying 

to 

Advertisements 

Sonic 
HIFI DISCOUNT CENTRES 

DISCOUNT 
SPEAKERS 
Imp 8 or 150 as app. 

Guarantees; 
TITAN 5 years 
FANE 2 years 

OTHERS I year 
ALL PRICES 
INC. VAT 

Prices correct at 27.10.77 

HI -FI TYPES List /Value 
5" FANE 501 Mid or Full range Sp. Price 
0" x 5" 15w Various makes Sp. Price 
8" A.F. Model 80 Dual Cone Sp. Price 
8" A.F. Model 83 Dual Cone Sp. Price 
PANE 805 Sp. Price 
FANE 604 Sp. Price 
FANE 801 Dual Cone Sp. Price 
FANE 8" 808T Dual Cone Sp. Price 
FANE 8" 807TP Sp. Price 
WH'FEDALE L'TON 3XP kit Pr. 160.70 
10" DENTON 2XP KIT Pair £39.15 
10" GLENDALE 3XP KIT 182.44 
8" FANE MODE ONE KIT Sp. Price Pair 
0" ELAC Model IORM Sp. Price 
2" FANE 121 /I5LR 20w Sp. Prise 

GROUP /DISCO TYPES 
2" FANE POP 15 15 -20w Sp. Price 
2" FANE POP 25T 25-30w Sp. Pria 
2" TITAN TI2/45 45w £15.80 
2" TITAN 712/60A 60w £22.50 
2" TITAN 712/IOOA I00w 136.00 
2" CELESTION 012M £16.50 
2" CELESTION GI2H 30w £22 00 
2" CELESTION G12150 50w £25.75 
2" CELESTION G12)50TC £28.00 
2" GOODMANS 12 PD Sp. Price 
2" GOODMANS i2 PG Sp. Price 
2" FAN E 'SPECIALIST' P.A. 80 £26.95 
2" DISCO 80 £28.95 
2" DISCO 100 £30.95 r GUITAR 80L £26.95 
2" GUITAR 80B £27.95 
2" FANS CRESCENDO I2A an £5735 
2" FANE 15n £57.35 
2" PANE ,, 12L 80 £59.95 
2" FANE ISC) £59.95 
2" PANE 12 BASS 8n 656.70 
1" FANE 15n £56.70 
5" FANE POP615 60w 150 £25.95 
5" TITAN 715/60 60w £26.00 
S" TITAN 715170 70w ¿28.00 
3" TITAN 715 /100 I00w £41 00 
5" FANE' SPECIALIST' BASS 8S £39.95 
5" BASS 100 £42.00 
5" GÒODMANS 15P Sp. Price 
3" CELESTION GI5C £36.00 
5" FANE CRESCENDO 15/100A 80£72.95 
se FANE 15/0. £72.95 
5" FANE CRESCENDO BASS £76.00 
5" 15 100LT £74.69 
5" 15/160 I 60 £95.00 
5" 15/125A £95.00 
5" COLOSSUS 200w £108.00 
8" TITAN '11.181100 100w £47.00 
8" GOODMANS 181. Sp. Price 
8" CELESTION GI 8C (53.00 
8" FANE CRESCENDO I8A C101,95 
8" FANE CRESCENDO BASS £89.95 
8" 'COLOSSUS' 200w (115.00 

HORN UNITS (Carr. 75p) 
CELESTION MH100025w £1700 
PANE 910 MKII50w C17.75 

920 100w 059.95 
44 30.50w £7.95 
73 50w 111.75 

1104 5070w £16.95 
HIGH POWER 'CROSS- OVERS' 
FANE HPXIR or HPXIR Carr. 35p 03.25 £2.25 

ADD -ON HIGH FREQUENCY UNITS 
F.A.L. 'Add -on' Carr. LI £51.84 £35.95 
TITAN TIH 70w Carr. £I 133.00 £23.95 
TITAN TS2H ICOw Carr. CI C33.00 £23.95 
TITAN. T2H Carr. £1 £39.00 £26.95 

HI -FI SPEAKER SYSTEMS Carr, El I30 Pair 

Sonic 
Price 
4495 
63.35 
1593 
66.95 
£593 
64.95 
67.93 
£39! 
0.75 

£4295 
£2795 
657.95 
£1999 
6383 
67.98 

75 
/8.95 

LI095 
612.93 
622.95 
£12.99 
6IS93 
617.30 
£17.93 
LI8.93 
£17.95 
11705 
11893 
C2095 
C1795 
618.93 
63995 
£29.93 
411.93 
£35.93 
13995 
129.95 
11295 
618.93 
619.95 
£28.93 
129.91 

( 
a31.9! 

(2993 
t49,95 
139.95 
£49.05 
149.93 
16593 
(69.95 
169.93 
63599 
139.93 
139.93 
169.93 
659.95 
(6995 

613.75 
(10.99 
139.95 
15.95 
68.95 

£12.95 

LEAK 3020 
LEAK 3030 
LEAK 3050 
WHARFEDALE 
DENTON 2XP 
LINTON 3XP 
CHEVIN XP 
GLENDALE 3XP 

Pair 0139.90 £92.95 
Pair £185.10 £125.95 
Pair 126262 1179.95 

Pair 168.45 147.95 
Pair 499.27 £69.95 
Pair £45.76 £31'95 
Pair 0137.45 £96.95 

Also for personal shoppers only 
AMPS, T'TABLES, JINGLE MACHINES, 
DISCO CONSOLES, LIGHTING, CABINETS, 
CREDIT TERMS AVAILABLE ooverder rs 120 
Phone orders accepted from Access & Barclay 
card holders. Branches at 
403 SAUCHIEHALL STREET GLASGOW Tel; 141 332 0700 ' 

24 NEWGATE SHOPPING CENTRE 

Tel: 0632 25168 NEWCASTLE 
Mail Orders & Export enquiries to NEWCASTLE 
Branch, Add 60p carr. on Hi -Fi spkrs. or kits. 
Otherwise add 95p (12" spkr.) El 50 (15 ")£2.50 (IS ") 
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B. BAMBER ELECTRONICS 
PLEASE ADD 8% VAT UNLESS 

A MERRY XMAS & 
A HAPPY NEW YEAR 
TO ALL OUR CUSTOMERS 

PLUS A PRESENT FROM US OF A 

10% DISCOUNT 
ON ALL ORDERS RECEIVED 
FROM 1st to 31st DECEMBER 

For items in our current ads and lists only 
THIS OFFER IS FOR 1 MONTH ONLY 
Slider Switches, 2 pole make and break (or can 
be used as 1 pole change -over by linking the two 
centre pins), 4 for 50p. 

A NEW RANGE OF QUALITY BOXES 
INSTRUMENT CASES. 
Aluminium Boxes with Lids. 
AB10 53 x 4 x 13 
AB13 6 x 4 x 2 
AB14 7 x 5 x 23 
AB15 8 x6 x3 
AB16 10 x7 x3 
AB17 10 x 41 x 3 
A1325 6 x 4 x 3 

0 

60p 
80p 

£1.00 
£1.30 
£1.50 
£1.30 
£1.00 

Vinyl Coated Instrument Cases 
Light Blue tops and White lower sections. Very 
smart fiinish. 
WB1 5x23x23 
WB2 6x43x1} 
WB3 8 x 5 x2 
WB4 9 x 53 x 23 
WB5 11x6 3 x3 
WB6 11 x 73 x 3} 
WB7 12x6 }x5} 
WB853 8)(53 x3} 

60p 
£1.10 
£1.60 
£1.80 
£2.00 
22.25 
£2.60 
£2.00 

MAINS TRANSFORMERS. Type 60/2. Mains 
input 200- 210 -220 -230 -240 -250V a.c., output 0-20 - 
40-60V at 2A, in Metal and Plastic case, approx. 
73 x 43 x 4, fully fused (ideal for PSU) £3.00 
each. 
MAINS TRANSFORMERS. Type 15/300 240V 
input, 15V at 300mA output, £1.50 each. 
MAINS TRANSFORMERS. Type 45 /100, 240, 220, 
110, 20, OV input, 45V at 100mA output, £1.50 
each. 

Dept. P.W.5 STATION ROAD, LITTLEPORT, CAMBS., CB6 10E 
Telephone: ELY (0353) 860185 (2 lines) Tuesday to Saturday 

OTHERWISE STATED 
MAGNETIC DEVICES PROGRAMMERS. Con- 
tain 9 fully adjustable cams and 9 change over 
micro.switches (rated approx. 1A at 240VAC) 
Needs slow-motion motor to drive (not sup- 
plied). Ideal for disco lights, sequence switch- 
ing, etc. ex equipment 21.50 each. 

VIDICON SCAN COILS (Transistor type, but no 
data) complete with vidicon base £6.50 each. 
Brand New. 

FULL RANGE OF BERNARDS /BARANI 
ELECTRONICS BOOKS IN STOCK. S.A.E. FOR 
LIST. 

NEW FOR THE VHF CONSTRUCTOR. A range of 
tuned circuits on formers with slugs and screening 
cans. Frequencies quoted are approximate, and range 
can be greatly extended by using varying capacitors in 
parallel. 
Type S ( }in. square, dumpy type). 
Type SA 20 to 30MHz when 33pí fitted in parallel). 
Type SB 35 to 50MHz (with link winding). 
Type SC 70 to 100MHz (with link winding). 
Type SD 135 to 175MHz (with link winding) 
Type M (Min. Sin. square types). 
Type MA 19 to 28MHz (when 33pF fitted in parallel). 
Type MB 22 to 32MHz (when 33pF fitted in parallel). 
Type MC 25 to 35MHz (when 33pF fitted in parallel). 
Type MD 35 to 50MHz (when 33pF fitted in parallel). 
Type ME 45 to 60MHz (when 33pF fitted in parallel). 
Type MF 100 to 200MHz (without slug) when 0 to 30pF 
variable fitted in parallel. 
All the above coils available in packs of five only (same 
type) at 50p per pack of 5. 

SEMICONDUCTORS 
BSX20 (VHF Osc /Mutt). 3 for 50p. 
BC108 (metal. can), 4 for 50p. 
PBC108 (plastic BC108), 5 for 50p. 
BFY51 Transistors, 4 for 60p. 
BCY72 Transistors, 4 for 50p 
PNP audio type TO5 Transistors, 12 for 25p. 
BF152 (UHF amp /mixer), 3 for Sop. 
2N3819 Fet., 3 for 80p, 
BC148 NPN SILICON, 4 for 50p. 
BC158 PNP SILICON, 4 for 50p. 
BAY31 Signal Diodes, 10 for 35p. 
BA121 Varicap Diodes, 4 for 50p. 

741CG op amps by RCA, 4 for Et 

RED LEDs (Min. type) 5 for 70p. 

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED 
PLASTIC PROJECT BOXES with screw on lids 
(in black ABS) with brass inserts. 
Type NB1 approx 3in. x 2 3.1n. x 13in. 40p each. 
Type NB2 approx. 3}in. x 2 }in. x 1 }in. 50p each. 
Type NB3 approx. 431n. x 3}in. x 13in. 60p each. 

MOLLARD 85A2 85V STABILISER VALVES 
(Brand New) 70p each or 2 for £1.20. 

TO3 transistor insulator sets, 10 for 50p 

PERSPEX TUNER PANELS (for FM Band 2 
tuners) marked 88- 108MHz and Channels 0-70, 
clear numbers, rest blacked out, smart modern 
appearance, size approx. 8}in x 1 }in., 2 for 
35p. 

PLUGS AND SOCKETS 
N -Type Plugs 50 ohm, 60p each, 3 for £1.50. 
PL259 Plugs (PTFE), brand new, packed with 
reducers, 65p each 
S0239 Sockets (PTFE), brand new (4 -hole fixing 
type). 50p each 

SOLDER SUCKERS (Plunger type). Standard 
Model, O. Skirted Model E550. Spare Nozzles 
60p each. 

NEW MARKSMAN RANGE OF SOLDERING 
IRONS. 

ß125D 25W 240V £380. 
5140D 40W 240V 24.20. 
S125DK 25W 240V + bits etc., KIT 24.90. 

BENCH STAND with spring and sponge for 
Marksman irons £236. 
Spare bits MT9 (for 15W) 50p, MT5 (for 25W) 45p, 
MT10 (for 40W) 50p. 
ALL PRICES + 0% VAT. 
TCP2 TEMPERATURE CONTROLLED IRON. 
Temperature controlled iron and PSU. £30 + VAT 
(£2'40). 
SPARE TIPS 
Type CC single flat, Type K double flat tine tip, 
Type P, very fine tip. £1 each + VAT (8p). 
MOST SPARES AVAILABLE. 

MULTICORE SOLDER 
Size 5 Savbit 18 s.w.g. in alloy dispenser, 
32p + VAT (3p). 
Size CISAV18 Savbit 18 s.w.g., 56p,+ VAT (4p). 

£3KgVÁT (Ib)60 x 
40. 20 s.w.g. on plastic reel 

WELLER SOLDERING IRONS 
EXPERT. Built -in- spotlight illuminates work. 
Pistol grip with fingertip trigger. High efficiency 
copper soldering tip 
EXPERT SOLDER GUN 81000 £9.90. 
EXPERT SOLDER GUN KIT (spare bits, case, 
etc.) £12.90. 
Spare bits 35p pair. 

A LARGE RANGE OF CAPACITORS AVAILABLE 
AT BARGAIN PRICES, S.A.E. FOR LIST. 

MIXED COMPONENT PACKS, containing 
resistors, capacitors, pots, etc. All new. 
Hundreds of items. £2 per peck, while stocks 
last. 

ALU -SOL ALUMINIUM SOLDER (made by 
Multicore). Solders aluminium to itself or 
copper, brass, steel, nickel or tinplate, 16 s.w.g. 
with multicore flux, with instructions, Approx. 1 

metre coil 40p pack. Large reel £275. 
VARICAP TUNERS Mullard type ELC1043/05. 
Brand New, £4.40 + 123% VAT. 

BARGAIN PACK OF LOW VOLTAGE 
ELECTROLYTIC CAPACITORS. Up to 50V 
working. Seatronic Manufacture. Approx. 100. 
£1.50 per pack + 123% VAT. 

OSMOR REED RELAY COILS (for reed relays up 
to Sin die., not supplied) 12V, 500 ohm coil, 2 for 
50p. 

We now stock Spiralux Tools for the electronic 
enthusiast. Screwdrivers, Nut spanners, BA and 
Metric sizes, pop rivet guns, etc. S.A.E. for list. 

Dubilier Electrolytics, 50µF, 450V, 2 for 50p. 
Dubilier Electrolytics, 1000, 275V. 2 for 50p. 
Plessey Electrolytics, 470µF, 63V, 3 for 50p. 
TCC Electrolytics, 1000µF, 30V. 3 for 60p. 
Dubilier Electrolytics, 5000µF, 35V, 50p each. 
Dubiller Electrolytics, 50009F, 50V, 60p each. 
ITT Electrolytics, 8000µF, 25V, high grade, screw 
terminals, with mounting clips, 50p each. 
PLEASE ADD 123% VAT TO ALL 
CAPACITORS. 

TV PLUGS AND SOCKETS 
TV Plugs (metal type), 4 for 50p. 
TV Sockets (metal type), 4 for 50p. 
TV Line Connectors (back- to-back sockets), 4 for 
ß0p. 
Please add 123% VAT. 

Terms of Business: CASH WITH ORDER. MINIMUM ORDER £2. ALL PRICES INCLUDE POST 8 PACKING (UK,ONLY). SAE with ALL ENQUIRIES 
Please. PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED BY RETURN. CALLERS WELCOME BY APPOINTMENT ONLY. 

iVlárshallis 
A. MARSHALL (LONDON) LTD. DEPT. P.W. 
LONDON -40.42 Cricklewood Broadway, NW2 3ET 

Tel. 01 -452 0181. Telex 21492 
and at 325 Edgware Road, W2. Tel. 723 4242 

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

BRISTOL -1 Straits Parade, Fishponds Road, BS16 2LX 
Tel. 0272 854201 

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

EXPRESS 
MAIL ORDER 
Tel Orders 
on Credit Cards 
E10 minimum. 

POPULAR SEMICONDUCTORS 
2N706 
2N70ß 
2N1131 
2N1132 
2N1711 
2N2102 
2N2218 
2N2219 
2N2220 
2N2221 
2N2222 
2N2368 
2N2369 
2N3053 
2N3054 
2N3055 
2N3441 
2N3442 
2N3702 
2N3704 
2N3706 
2N3708 
2N3771 
2N3772 
2N3773 
2N3ß19 
2N3820 
2N3823 
2N3904 
2N4036 
2N4037 
2N40ß8 
2N4059 
2N40ß0 
2N4124 
2N4126 
2N428µ 
2N4303 
2N4904 
2N4µ19 
2N4920 
2N4µ21 
2N4922 
2N4923 
2N5086 
2N5192 
2N51µ4 
2N5245 

28 
-28 
-30 
.37 
30 
60 
33 
.35 
.35 

.25 
-25 
-25 
-26 
60 
70 
85 

1.35 

15 
.16 
13 

1.95 
2.00 
2.90 

36 
38 
80 

67 . 
15 
20 
17 
17 
20 
SO 

1.70 
65 

.55 
70 
27 
.75 
72 
.34 

2N5294 
2N5296 
2145298 
2N5447 
2N5448 
2N5449 
2N5457 
2N5458 
2N5459 
2N5484 
2N6121 
2N6122 
2136123 
2N6126 
AC126 
AC127 
AC128 
AC151 
AC152 
AC153 
AC153K 
AC176 
AC176K 
AC187K 
AC188K 
AD161 
AD162 
AF106 
AF109 
AF139 
AF239 
AF240 
AF279 
AF280 
BC107 
BC108 
BC109 
BC140 
BC141 
BC147 
BC148 
BC149 
BC160 
BC181 
BC167 
BC168 
BC169 
BC177 

.40 BC178 20 BF167 
-40 BC179 23 BF173 
-40 BC182 .11 BF177 
15 BC782L 14 BF178 
-15 BC183 -12 BF179 
-19 BC183L 14 BF180 
-32 BC184 -12 BF181 
.33 BC184L 14 BF194 
.29 BC212 -14 BF195 
.34 13C212L 17 BF196 
38 B 13 14 BF197 
41 BC213L -16 BF198 
.43 BC214 -16 BF200 
.45 BC237 14 BF224J 
.45 BC238 .12 BF244A 
.45 BC239 15 BF245A 
'45 BC257 17 BF257 
40 BC258 .18 BF258 
50 BC259 18 BF259 
.55 BC307 15 BF336 
.55 BC308 .15 BF337 
50 BC309 15 BF338 
65 BC327 20 BFR39 
60 15C328 -19 BFR40 
-60 BC547 12 BFR41 

1.00 BC548 12 BFR79 
1.00 BC549 14 BFR80 

.55 BC557 13 BFR81 

.75 BC558 12 BFX29 
69 BC559 14 BFX30 
85 BCY58 .25 BFX84 

1.14 BCY70 25 BFX85 
80 BCY71 28 BFX86 
85 BCY72 24 BFX87 
15 BD115 80 BFX88 
.15 BD131 51 BFY50 
15 BD132 54 
.35 BD135 27 
40 150136 38 
-12 BD137 -38 
-12 BD138 38 
14 BD139 40 
35 BD140 40 
.35 BD438 50 
12 BD439 50 
12 BDX18N 1.70 
-12 BDY20 1 00 
ß0 BDY56 1.90 

35 

-25 
-25 
.30 

.35 
-15 
15 
15 
.17 
18 
35 
.20 

40 

45 
.49 
38 
.45 
.48 

.27 

.29 
.28 

.2g 

.39 

.39 

.35 

30 

05 
BFY51 -25 
BFY52 25 
BSX21 32 
BU104 1.65 
BU105 1.40 
6U126 1.90 
BU204 2.02 
BU205 2.20 
BU206 2.50 
MJE340 -58 
MJE370 58 
MJE371 60 

MJE520 .45 
MJE521 65 
MPF102 -30 
MPF705 -40 
MPSA05 -25 
MPSA06 25 
MPSA55 25 
MPSA56 25 
TIP29A 45 
TIP29C 60 
TIP30A -49 
TIP30C 65 
TIP31A 50 
TIP31C -66 
TIP32A 55 
TIP32C 75 
TIP41A 70 
TIP41C 90 
TIP42A 80 
TIP42C 1.00 
TIP2955 -65 
TIP3055 55 
TIS43 43 
TIS50 55 
TIS61 -23 
TIS62 45 
TIS88A 40 
TIS90 20 
TIS93 33 
LM301A 67 
LM301N 40 
LM304 2.45 
LM307N 85 
LM308C 1.82 
LM308N 85 
LM309K 1.85 
LM317K 3.00 
LM318N 2.26 
LM323K 6.48 
LM339N 1.40 
LM348N 1.50 
LM360N 2.75 
LM570N 2.50 
LM371N 1.70 
LM372N 1.70 
LM373N 2.80 
LMS74N 3.10 
LM377N 1.75 
LM378N 2.25 
LM379S 3.95 

LM38048 90 
LM360N 98 
LM381A 2.45 
LM381N 160 
LM382N 1 25 
LM384N 1 45 

-80 
1.05 

.90 
1.00 . 

LM387N 
LM388N 
LM389N 
LM702C 
LM709C 
LM709N 45 
LM710C 60 
LM710N 60 
LM723C 85 
LM723N 75 
LM741C 65 
LM741N -40 
LM741-8 40 
LM747N -90 
LM748-8 55 
LM/48N -55 
LM1800 1.76 
LM1808 1.92 
LM1828 1.75 
LM3301N -85 
LM3302N 1.40 
LM3401 70 
LM3900 
LM3905 
LM3909 
MC1310 191 
MC1468 91 
NE555 -40 
SN7400 16 
SN7402 -16 
SN7404 26 
SN7410 -20 
SN7441 1.03 
SN7447 1.10 
SN7448 1.10 
SN7474 43 
SN7490 81 
SN7492 61 
SN7493 61 
SN7496 1.0S 
SN74121 49 
SN74141 1.03 
76023N 1.45 

.75 
1.60 

Prices correct at 17 Nov. 1977, but please add VAT p &p 40p 
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OPTOELECTRONICS 
Full range of Opto 
devices in our new 
catalogua 
LEDS 
3mm Red 19p, Gr 25p, Y 25p 
5mm Red 21 p, Gr 28p, Y 26p 
TIL20919p, ORP12 841/ 
BPX 25 1.65 
DISPLAYS 7 Segments 

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

Display 
0.3in Red 
0310 Red 
0.51n Red 
0.510 Red 

TRIACS Plastic Pack 400V 
6 amp 70 16 amp 
8 amp 75 20 amp 
12 amp 8S 25 amp 
DIACS 
ST2 20p 
BR100 Up 
BRIDGES 
Full range of Bridge Rectifiers and Diodes 
listed in new catalogue 
THYRISTORS Plastic C106 116 
4 amp 100V 0.35 ' 8 amp 100V 0.43 
4 amp 200V 0.40 8 amp 200V 0.49 
4 amp 400V 0.49 8 amp 400V 0.82 

r-^ 
1.10 
1.70 
2.00 

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

OFFERS TO PERSONAL SHOPPERS ONLY. 

SPECIALIST CONSUMER 

NEW CATALOGUE 
Stocking Distributors Ofncial]y Appointed 

NATIONAL VERO 
TEXAS ANTEX 
MULLARD ELECTROLUBE 
SIEMENS SIFAM 
SESCOSEM ARROW HART 

ORDER NOW! 
35p 

Post Paid 
or 

25p To 
Callers 
LARGE 

32 PAGES 
packed 

with over 

MAKES COMPONENTS BUYING EASY 
S 

LINE -fir ITEMS 

"What is a microprocessor ?1e 

A complete teach yourself course with cassettes 
brochure -£9.95 inclusive of VAT and p &p. 

709 
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WATFORD ELECTROIICS 
313/35, CARDIFF ROAD, WATFORD HERTS. ENGLAND 
MAIL ORDER, CALLERS WELCOME. Tel. Watford 37774 

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED, 
ORDERS DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: 
CASH /CHEQUE/P.0.s OR BANKERS DRAFT WITH ORDER. GOVERNMENT 
AND EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED. 
TRADE AND EXPORT INQUIRY WELCOME. P & P ADD 25p* TO ALL 
ORDERS UNDER £10.00. OVERSEAS ORDERS POSTAGE AT COST, 

VAT Export orders no VAT. Applicable te U.K. Cuatomen only. Unless A stated otherwise, sil prices are exclusive of VAT. Pleess add 9 °/, 
to devices marked *. To the rest add 121° %,. 

We stock many more Items. It pays to visit us, We are situated behind Watford 
Football Ground, Nearest Underground /Br. Rail Station: Wattord High Street. 
Open Menaay to Saturday 9 a.m.-6 p.m. Ample Free Car Parking space available. 
POLYESTER CAPACITORS: Axial lead type. (Values are In µf). 
400V: 0.001, 0.0015, 0.0022, 0.0033 8p; 0.0047, 0.0008, 0.01, 0.015, 0.018 Op; 0.022, 
0.033, 10p; 0.047, 0.068, 14p; 0.1, 15p; 0.15 0.22, 220; 0.33, 0.47 39p; 0.68 45p. 
160V: 0.039, 0.15, 0.22 11 p; 0.33, 0.4719p; 0.68, 1.0 22p; 1.5 29p; 2.2 32p; 4.7 38p. 
DUBILIER: 1000V: 0.01, 0.01516p; 0.02218p; 0.04716p; 0.1 34p; 0.47 43p. 

POLYESTER RADIAL LEAD (Values In uf). 250V: FEED THROUGH 
0.01, 0.015 Sp; 0.022, 0.027 7p; 0.033, 0.047, 0.068. 0.1 Bp; 0.15 I CAPACITORS 
12p; 0.22, 0.33 149; 0.4716p; 0.68 20p; 1.0 24p; 1.5 27p; 2.2 31p. 1000pF /350V sp 

ELECTROLYTIC CAPACITORS: Axial lead type (Values are In 0F). 
03V: 0.47, 1.0, 1 5, 2 2, 2.5, 3.3, 4.7, 6.8, 8, 10, 15, 22, 9p; 47, 32, 50, 12p; 63, 100, 27p; 
50V: 1.0, 7p; 50, 100, 220, 25p; 470, 50p; 1000, 62p; 2200, 68p; 40V: 22, 330, 9p; 100, 
12p; 3300, 62p; 4700, 64p; 35V: 10, 33, 7p; 330, 470, 329; 1000. 49p; 25V: 10, 22, 47, 6p; 
80, 100, 160, Sp; 220, 250, 13p; 470, 640, 25p; 1000, 27p; 1500, 30p; 2200, 34p; 3300, 529; 
4700, 54p; 16V: 10, 40, 47, 68, 7p; 100, 125, 8p; 470, 16p; 1000, 1500, 20p; 2200, 34p; 
10V: 4, 100, Sp; 640, 10p; 1000, 14p. 
TAG -END TYPE: 70V: 2000, 98p; 4700, 121p; 53V: 3000 75p; 40V: 2500, 65p; 25V: 
4700, 489; 2000, 37p; 40V: 2000 +2000, 95p; 350V: 32 +32, 185p. 

TANTALUM BEAD CAPACITORS 
35V; 0.1AF, 0.22, 0.33, 0.47, 068, 1.0, 
22µF, 3.3, 4 7, 6.8. 25V: 1.5, 10. 20V: 
1.50 13p each. 10V: 220, 33, 
6V: 22AF, 47, 68, 3V: 100uF 20p each. 
10V: 100AF 35p. 16V: 100AF 45p 

MYLAR FILM CAPACITORS 
100V: 0001, 0.002, 0.005, 0.01AF Sp 
0.015, 0.02, 0.03, 0.04, 0.05, 0.056uF Bp 
010, 0.15, 0.2 7p. 50V: 0.47AF 10p 
CERAMIC CAPACITORS 30V. 
Range: 0.5pF to 10nF 3p 
15nF, 22nF, 33nF, 47nF, 4p. 100nF 6p 

POLYSTYRENE CAPACITORS: 
10pF to 1 nF, 8p. 1.5nF to 47nF, 10p. 

POTENTIOMETERS (AB or EGEN) 
Carbon Track, 0.25W Log á 0.5W 
Linear values 
1Kí2á 2K0(LIN. ONLY) Single gang 28p 
5K0 -2M0 single gang 28p 
5K0-2M O single gang D/P switch 559 
51(47-2M0 dual gang stereo 709 

SLIDER POTENTIOMETERS 
0.25W log and linear values 60mm 
5K0 -500K0 single gang 70p 
10K0 -500K0 Dual gang 85g 
Self -Stick graduated Alum. Bezels 209 
PRESET POTENTIOMETERS 

0.1W 500 -2.2M Mini. Vert. & Horiz. Sp 
0.25W 1000-3.3M2) Horiz.l larger 109 
0.25W 2500 -4.7M0 Vert. í 10p 

JACKSONS VARIABLE CAPS. 
Dielectric 
100 /3009F 1059 
500pF 125p 
DILEMIN 
300pF /500pF 185p 
4832/2K 2 speed 
Drive Unit complete 
with knobs and 
coupling 350p 
8:1 Ball Drive 
4511/DAF 107p* 
Dial Drive 4103 
6:1/36:1 520p 

Drum 54mm 389* 
0- 1 -385pF 268p 
00 2 365pF 275p 
0 2 365pF with slew 
motion Drive 305p 
00 2081176 285p 

with slow 
motion drive 305p 
C804 -5pF; 10; 15; 25; 

505F 1509' 
100, 150pF215p* 

'L' 3x310pF 428p 
00- 3x25pF 386p 

SILVER MICA (pF) 
3.3, 4.7, 6.8, 10, 12, 1 , 

22, 27, 33, 47, 50, 08, 7 , 

82, 85, 100, 120, 15 , 

200, 250 913 each. 
300, 330, 360, 390, 600 & 
820pF 16p each. 
1000, 2200pF 20p each, 

CERAMIC TRIMMER 
CAPACITORS 
2 -7rF; 4 -152F; 6 -250F; 
8-300F 20p 

MINIATURE TYPE: 
2.5 -80; 3 -10pF; 
3-3013F:10-402F 229 
8 -259F; SSpF; 88pF 30p 

COMPRESSION 
3 -400F; 10 -80pF 22p 
25. 200pF 
103 -5002F 1250pF 38p 

AUDIBLE Warning 
Devices 12V 179p* 

CRYSTALS 
100KHz 385p 
1MHz 3239 
1.6MHz 395p 
3 2768MHz 300p 
4.433619MHz 165p 
Holder HC6U 18p 

REVERS AMP 
Short spring -line 
Unit 4409 

S -DEC 185e° 
T -DEC 3400 
U -DEC 'A' 375p 
UDEC 'B' 955p' 
16 DIL Aoaptor 

1709° 
TOS Adeptor160p' 
Single end lead 
with 1mm plug 0p 
Double ended lead 
with 1mm plugs 

1ßp 

RESISTORS -Erie make 5% carbon 
Miniature High Stability, Low Noise 

RANGE Val. 1 -99 100+ 
0.25W 2.20-4.7M 424 1.5p 1p 
0.5W 2.20 -4.7M E12 2p 1.5p 
1W 2.20 -10M 612 5p 4p 
2% Metal Film 100 -1M 6p 4p 
HEAT DENCO COILS 

8191115* DUal Purpose 'DP' 
T092 8p VALVE TYPE 
TO5 itp Range 1 -5 B,Y,R,W sop 
T018 8p 6 -7 B. Y, R 70p 
T088 22p 1 -5 Green B5p 
TO3 22p 'T' Type (Trns. tuning) 
TO66 22p Rng. 1 -5 B, Y, R, W 86p 
Silicon BOA Valve Base 23p 
Grease 5m1. RDT2 85p 

48p RFC 5chokes ß4p 
20m1. Syringe 

FT 13/14/15/16/17 79p 
Insulation Kit 1 FT 18/1.6 or 485 95p 
for T03; TO66 TOC1 S0p 
or 70220 MW 5FR 79p 

5p per Kit MW /LW 5FR 98p 
EARPHONES 
Magnetic 
2.5mm 18p 
3.50m 18p 
Crystal 33p 
FIOARÓ 
GAS and 
SMOKE 
DETEC- 
TORS* 
Types: 102 
308, 812 or 813 

355p each 
Sockets 209 

FREE 
PRICE LIST 

Send SAE (min. 0¡ x 
(1k ") for our comprehen- 
sive Stock List. 

MINIMUM ORDER 

11.00 please 

TRANSFORMERS* (Maine Prim, 220.240V) 
6.0.6V 100mA 90p 20.0.20 2A 320p+ 
0.0.0V 75mA 05p 6.0.6V1SA 345p+ 
12.0.12V 100mA Op 0.18 0.15V 1.5A 
0.12 0.12V 150mA 1409 370p+ 
0.15015V 2A 240p+ 0.0 -9V 2A 270P+ 
0- 4.50 -4 5V 12-0-12V 2A 320p+ 
12.0.12V 0íA 240p+ 30.25.20.0.20- 
0.12 0.12 OSA 2409-+ 25-30 2A 497p+ 
15.0.15V 0'íA 220p+ 0.6 0-6V BVA 240p 
24.0.24V 0.5A 260p+ 0 -12 0-12A 6VA 
2x4.5V 0.6A 295p+ 240p 
0 -0.0Y 1A 245o+ 0 -15 0 -15V 6VA 
0- 120-12V1Á 45p+ 240p 
30.24- 20- 15- 12 -0 IA 0 -20 0.20V 8VA 
Multi tappings 8699+ 240p 
30- 24- 20- 15 -12 -0 LT44 54p 
2A multi tap 445p+ LT700 Min. 0/P Pr;. 
I5.0.15V 1 A 245p+ 1.2K, Sec. 3.2 Q 54p 
18.0 -18V 1A 2759+ MOT Min. 0/P Pri 
30-0-30V to 205p+ 1.2K, Sec. 833 42p 
(Please add 48o p &p charge to all prices 
marked 4., above our normal postal charge.) 

PW PROJECTS 
Eaaibuild Organ, General Coverage 
Receiver. RHYTHM GENERATOR. 
Chromachase 24 hrs. Digital Clock, TV, 
Games and kit for Rifle attachment, 
JUBILEE' Electronic Organ, GP SW 

Receiver. Sine /Square Wave Generator 
All Wave Shorthand Converter, RFt 
Resonance Indicator, LED Tuning 
Indicator, Portable P.A. Amp, LAB 
Power Supply. Send SAE plus 52 per 
list. 

PANEL METERS* F8D 
60 x 46 x 35mm 50eA- 0 -50{uA 
0- 50µA 0 -100mA 100µA -0 -100µA 
0 -100uA 0 -500mA 5000A -0 -500ÁA 
0 -500yA 0 -1 Amp £4.50 each 
0-1mA 0-50V DC 
0-5mA O -300V DC 108 x82 x38mm 
0 -10mÁ "S" 0-50yA 
0 -50mA "VU" 0 -100uÁ 
Price £3.85 each 0 -500mA 

£s 30 each 
RF CHOKES 
PC mounting 
IAH, 4.7, 10, 22, 
33uH 47 100 220 
470uH 750 1mH 
1.SmH 2.5 5 & 10 
35p each 
43mH 100mH 
90p each 

COIL FORMERS 
with Cores 4mm; 
6mm; 10mm 20p each 
FUSES* 
20mm Quick Blow 4p 
1.25'' Sp 
20mm Anti- .Surge Bp 
Holders Enclosed 22p 

PC Mount Op 

SOLDERING IRONS* 
An ex 
CX 17W 340p 
CCN 15W 
X25 25W 340p 
Iron Stand 140p 
Cordless Iron 1400e 
Add 400 postage on 
any of the above. 

Illumination 
Kit for the 
above Meters 65p 

DUAL "VU" 
METER 
100yA 
£5.50 

710 

TRANSISTORS 

AC107 23 

AAC128* 19 

AC126* 19 
AC127 18 
AC126* 18 
AC141* 24 
AC141K° 38 
AC142* 24 
AC742K' 38 
AC176 18 
AC187* 20 
AC188° 20 
ACY17 35 
ACY18 40 
ACY19 40 
ACY20 40 
ACY21 35 
ACY22 40 
ACY28 40 
ACY39 78 
ACY40 48 
ACY41 39 
ACY44 39 
AD149° 70 
ADi81° 42 
AD162' 42 
AF114' 20 

ÁF116° 29 
AF117* 22 

ÁF121° 48 
AF124' 55 
AF125' 35 
AF127* 35 
AF139* 35 
AF178 70 
AF180* 70 
AF186* 50 
AF239* 42 
ASY26* 40 
ASY27° 45 
ASY50 95 
ASY78 95 
ASZ21 60 
BC107' 9 
BC107B' 10 
BC108' 9 
BC108B' 12 
BC108C' 12 

BC1098' 12 
BC109C 12 
BC113 17 
BC114 20 
BC115 20 
BC116 20 
BC117 20 
BC118 20 
BC119" 28 
BC134 20 
BC735 20 
8C138 

C137 20 
BC140' 35 
BC142! 28 
BC143' 25 
BC147 7 
BC148 7 
BC149 8 
BC153 27 
BC154 27 
BC157 10 
BC158 11 

BC160' 42 
BC167A 11 

BC168C 12 
BC169C 14 

BC770 
BC171 
B C172 
8C777' 
BC178' 
BC179° 
BC182 
BC183 
BC184 
B C182L 
BC783L 
BC184L 
BC188 
BC187* 
BC212 
BC212L 
BC213 
BC213L 
BC214 
BC214L 
BC3076 
6C308 
BC328 
B C338 
BC441' 
BC481 ° 
B C462' 
BC547 

B C549C 
BC557 
BC558 
BC) 30* 
BCY34* 
BCY39' 
BCY40' 
BCY42 
BCY43 
BCY58 
BCY59° 
BCY70' 
BCY71' 
BCY72 
BCY78 
BCZ10 
BCZ11 
80100 
130112 
BD115° 
80124* 
B D131° 
B D132* 
BC/133. 
BD135 
1313136 
BD137 
BD138 
B0139 
80140 
BD142 
BD144' 
BD145' 
80181 
BD205 
80434 
803780 
805170 
BDY11 
BDY17' 
B DY60' 
BDY61' 
8F115' 
BF154° 
BF156° 
BFt60 
8F161 
BF167 
BF173* 
8F177 
BF178° 

11 BF189" - 

30 

11 BF181" 30 
10 
1i BF183* 30 
18 
8 BF194 4 

20 

10 
10 BF196 12 
11 
13 BF198 18 
12 BF199 18 
14 

BF224A 18 
28 BF2448 30 
11 BF256' 50 
13 BF257" 20 
11 218258* 29 

14 BF594° 49 

215 0 BFR99 33 
20 BFR40 28 
15 8E1079 28 
15 
45 BFX29' 28 
98 BFX81° 130 
45 BFX84" 24 
12 8FX85' 28 
12 BFX86" 26 
13 BFX87* 23 
20 BFX88' OS 
30 BFY18" 50 
57 BFY50 17 
75 13FY51* 17 
80 BFY52' 17 
78 BFY53° 28 
45 BFY55* 45 
85 BFY64° 40 
90 BFY71* 47 
90 85X20' 18 
15 85X26' 75 
20 BSX29' 45 
15 BS X78. 55 
35 BSY95A 18 

145 BU105' 140 
145 BU205 190 
125 BU208 228 
95 M08001 158 
62 ME1120 25 

115 ME4102 15 
38 MJ400° 90 
38 MJ491° 160 
43 MJ2955120 
38 MJE340' 45 
36 MJE370' BO 
36 MJE371. 80 
50 MJE520 65 
34 MJE521' 74 
36 MJE2955' 
59 115 

198 MJE3055.80 
198 MPF102 36 

85 MPF703 36 
110 MPF104 36 

42 MPF105 36 
65 MPF106 50 
65 MPF107 50 

220 MPS3904 40 
195 MPSA05 32 
110 MPSA06 32 
185 MPSA55 30 
22 MPSA56 30 
25 MPSA70 34 
29 MPSUO2 53 
30 MPSUO5 SO 
60 MPSUO6 58 
30 MPSU52 65 
25 - MPSU55 55 
24 MPSU56 60 
25 MPU13139 

0C23" 
OC25" 
OC26* 
0C28° 
0C29' 

ÓC36 
OCa1* 
OC42° 
OC43° 
OC44 
OC40° 
OC70' 
OC71" 
OC72' 
OC74" 
OC75 
OC76° 
OC77° 
0079" 
OC81D' 
OC82D° 
OC83' 
OC84' 
OC122' 
0C123' 
0C139' 
OC140" 
00741° 
0C170' 
OC171 ° 
0C200' 
OC201' 
0C203' 
OCP204' 
SJE50390 
TIP29 
T1P29A 
TIP29B 
TIP29C 
TIP30 
TIP30A 
TIP308 
TIP30C 
TIP31' 
TIP31A' 
TIP3113' 
TIP31C* 
TIP32* 
TIP32A' 
TIP328' 
TIP32C' 
TIP33° 
TIP33A' 
TIP336° 
TIP33C' 
TIP34' 
TIP34A' 
T1P34B 
TIP34C° 
TIP35" 
TIP35A' 
TIP358° 
TIP35C" 
TIP36' 
TIP36A 
TIP36B' 
TIP36C' 
TIP41A* 
TIP41B 
TIP42A* 
TIP426' 
TIP2955" 
TIP3055' 
TIS43 
71544 
TIS45 
TIS46 
TIS47 
11548 

120 

105 
180 
100 
170 
48 
40 
85 
35 

30 
30 
30 
45 

76 
76 
76 

48 

44 

119 
140 
125 
157 

40 
40 
70 

125 
150 
150 

95 
43 
44 
56 
60 
52 
52 
64 
70 
50 
50 
58 
60 
55 
80 
75 
77 
85 
85 

100 
110 
95 
95 

120 
140 
219 
225 

270 
280 
280 
300 
325 
66 
73 
72 
82 
65 

36 
45 
45 
45 

80 

TIS49 50 
TIS50 47 
TIS74 47 

TÌ391 24 
ZTX107 22 
ZTX106 20 
ZTX109 25 
ZTX212 28 
ZTX300 15 
ZTX301 15 
ZTX302 25 
ZTX303 25 
ZTX304 24 
ZTX311 17 
ZTX314 24 
ZTX320 30 
ZTX328 30 
ZTX341 20 
ZTX500 17 
ZTX501 15 
ZTX502 19 
ZTX503 19 
ZTX504 25 
ZTX531 28 
ZTX550 25 
40250 85 

49351 58 
40313' 125 
40315 55 
40318° 95 
40317* 52 
40319 71 
40320 58 
40323 80 
40324 99 
40326* 52 
40327* 62 
40347* 99 
40348' 115 
40360* 43 
40361' 45 
40362° 48 
40406 85 
40407 56 
40408 75 
40411" 285 
40412" 65 
40467* 129 
40594* 98 
40595* 125 
40603* 113 
40636* 165 
40673* 87 
2N697° 21 
2N698' 39 
2N699° 50 
2N706A' 19 
2N707' 50 
2N708 19 
2N914° 32 
214916° 27 
2N918" 30 
214920 51 
2N930' 18 
2N961° 61 
2N1131' 22 
2N1132° 22 
2N1303° 50 
2N1304* 50 
2N1305° 28 
2N1306' 35 
2N1307" 50 
2N1308* 46 
2)41613' 20 
2N1670' 150 
2N1671B' 195 
2N2160° 105 
2N2217° 48 
2N2218A' 35 

2N2219A° 22 
2N2220A° 26 
2N2221A 25 
2N2222A* 20 
2N2303* 50 
2N2388 25 
2N2369A° 15 
2N2483° 28 
2N2484" 30 
2N2ß46* 48 
2N2784 55 
2N2904 22 
2N2905A° 20 
2N2900* 18 
2N2907° 20 
2N2907A 22 
2N2926G 10 
2N3011' 30 
2N3053° 17 
2N3054° 49 
2N3055° 60 
2N3108 60 
2013442 142 
2N3563 32 
2N3814' 189 
2N3615' 135 
2N3863 26 
2N3702 10 
2N3703 11 
2N3704 10 
2N3705 11 
2N3708 10 
2N3707 10 
2N3708 11 
2N3709 11 
2N3710 16 
2N3711 12 
2N3772* 170 
2N37730 288 
2N3819 22 
2N3820 38 
2N3823* 65 
2N3824° 70 
2N3566 90 
2N3903 20 
2N3904 18 
2N3905 19 
2N3906 17 
2N4037' 52 
2N4041* 80 
2N4058 17 
2N4061 17 
2N4062 13 
2N4064* 120 
2N4069 45 
2N4236 145 
2N4286 20 
2N4289 20 
2N4859 85 
2N4822* 55 
2N5135 42 
2N5136 42 
2N5138 20 
2015179 
2N5180 80 
2N5191 85 
2N5305 40 
2N5457 35 
2N5458 36 
2N5459. 36 
2N5485 38 
2N5777 58 
2N6027 40 
2N6109 4S 
2SD234* 

60 

314140 
85 
85 

Matched 
Pair 
10p extra 

TTL 74* (TEXAS) 

7400 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7414 
7418 
7417 
7420 
7421 
7422 
7423 
7425 
7428 
7427 
7428 
7430 
7432 
7433 
7437 
7438 
7440 
7441 
7442 
7443 
7444 
7445 
7446 
7447 
7448 
1450 
7451 

7453 
7454 
7460 
7470 
7472 
7473 
7474 
7475 

14 

14 
16 

22 
38 
38 
20 

15 
70 
23 

7{ 

39 
16 
33 

642 

311 

35 

38 
19 
32 
40 
90 
33 
17 

98 
115 

1'4 
94 
$2 
78 
17 
17 

17 
17 
17 
32 

28 

32 
32 
42 

7478 39 
7480 50 
7481 97 
7482 82 
7483 03 
7484 10 
7485 110 
7489 39 
7480 320 
7400 30 
7451 80 
7402 53 
7493 35 
7494 85 
7495 70 
7490 It 
7497 262 
74100 126 
74104 62 
74105 02 
74107 93 
74109 84 
74110 94 
74111 74 
74119 III 
74119 90 
74120 115 
74121 21 
74132 40 
74123 70 
74125 55 
74120 90 
74128 77 
74132 73 
74141 72 
74142 280 
74143 314 
74144 314 
74145 85 
74147 175 
74148 143 
74150 111 
74151 75 
74153 75 
74154 140 
74155 82 
74156 80 
74157 80 
74159 225 
74160 116 

74101 1 s 
74102 1 8 
74103 1 8 
74104 121 
74165 130 
74166 181 
74187 198 
74172 525 
74173 175 
74174 119 
74175 55 
74176 120 
74177 115 
74180 142 
74181 299 
74182 127 
74184 228 
74185 149 
74188 800 
74190 140 
74191 140 
74102 140 
74103 140 
74194 140 
74195 95 
74198 118 
74197 115 
74198 248 

4024 
4025 
4026 
4027 
4028 
4029 
4030 
4031 
4032 

44034 
4035 
4038 

4038 
4039 
4040 
4041 
4042 

40444 

4046 
4045 

4047 

4049 
4050 
4051 
4052 

CMOS* 4064 
4055 
4057 

44050 060 
4063 
4066 
4087 

68 
440089 

4070 
4071 
4072 
4073 80 

A3 4075 
4076 52 

4077 
4078 
4081 
4082 
4085 
4086 
4 089 

4000 15 
4001 17 
4002 17 
4006 105 
4007 18 
4008 92 
4009 58 
4010 
4011 19 
4012 18 
4013 55 
4014 
4015 
4016 
4017 
4018 99 
4019 60 
4020 102 
4021 99 
4022 90 
4023 20 

99 

19 
180 

55 
90 

109 

239 
100 
145 
198 

169 
105 
320 
105 

21 

99 
145 

13p 
58 
52 
52 
99 
90 
89 

134 

2115 
0 

110 
58 

350 
22 

22 
32 
21 
21 
21 
23 

129 
40 
21 
22 
21 
74 
73 

150 

4093 

4096 
4097 
4098 
4099 
4502 
4507 
4510 
4611 

55 
190 

372 
110 
188 
120 

55 

108 

4510 128 

4518 
102 

4520 8 
4528 199 
4532 127 
4534 788 
4539 910 
4553 449 
4585 101 

LINEAR IC'S 
702 
9C 8 pin 35 

5 

709C 14 pin 45 
7090 TOS 35 
710* 48 
723. 14 pin 45 
741* 8 pin 22 
741. 14 pin 32 
741. T5 32 
747C 14 pin 70 
748C 8 pin 36 
763 8 pin 150 
AY4.0212 580 
AY- 1.1313A 860 
AY -1 -5050 241 
AY -1 -5051 125 
AY -1. 6721/6 195 
AY -3 -8500* 450 
AY -3 -8550* 750 
AY- 5- 1224A° 

295 
AY -5 -1230* 485 
AY -5 -1315 560 
AY- 5 -1317A 630 
AV -5 -3500* 510 
AY -5 -3507* 415 
AY -5 -4007 650 
CA3011* 82 
CA3014* 137 
CA3018* 82 
CA3020 170 

CA3023 170 
CA3028A* 05 
CA3035 140 
CA3036 180 
CA3043 190 
CA3045 140 
CA3046 60 
CA3048 200 
CA3078 175 
CA3080E* 60 
CA3081 190 
CA3080E 210 
CA3090AQ 300 

CÁ3139° 04 
ICL3Ó38CC 389 
ICM7205* 1150 
LM300N 170 
LM301 AT 41 
LM308T 140 
LM318H 203 

LM339S 158 
LM348 120 

LM380 95 
LM381 170 

LM3950 16S 

LM3911N 125 
M252AA* 850 
M253AA* 050 
MC663 275 
MC724* 173 
MC845 125 
MC1303 145 
MC1304P 280 
MC1310P 185 
MC1312PQ 195 
MC14433L* 1250 
MC1458P* 90 
MC1496L 101 
MC1710CG 79 
MC3360P 120 
MC3401 65 
MEM780 205 
MFC6000 95 
MFC6040* 97 
MK50253* 550 
MK50362* 550 
MM2112 2N 298 

ÑÉ618A 
150 

ÑÉ686DB* 39 

ÑÉ661* 410 
NE562B 410 
NE585A* 155 
NE560* 180 
NES07V* 187 
NE571 450 
RAM2102.2 210 
ROM2513* 700 
SA5660 226 
SAS670 226 
SG3402* 255 
31.4030 250 
SL437A 190 
51N72733 125 
SN78003N 540 
9N76013N 240 
9N76023N 140 
9N76033N 070 
SN7S715N 215 
SN76227N 175 
TAA600 50 
TAA021 AX1 

TAA661A 1;8 
TAA700 353 
TAA960 300 
TADi00 150 
TAD110 - 170 
TBA120S 90 
TBA540 215 
TBA540Q 220 
TBA5500 355 
TBA641-Al2 

TBA641 BX1 
250 

TBA641 611 
250 

50 
TBA651 1 0 
TBA800 90 
TBA810S 105 
TBA820 80 
TBA9200 350 
TCA270Q 220 
TCA270SQ 220 
TDA2020 320 
ZN414 110 
ZN424E 130 
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WATFORD ELECTRONICS 

(Continued from opposite side) 

DIODES 
AA119 1 

AAZ15 1 

AEYti 6 
BAt00 1 

BY100 2 

BY127 1 

0A9 7 
0A47 . 1 

0A70 1 

0A79 1 

0A81 
A85 1 

0A90 
OA91 
0A95 
0A200 
0A202 
IN914 
IN916 
N4001/2* 5 
N4003* 6 
N4004/5* 6 
N4006/7* 7 
N4148 4 
S44 20 

3A/100V* 18 
3A/400V. 20 
3A1600V* 27 
3A/1000V* 30 
SA/600V 50 

SCR's. 
Thyristors 
1A50V 
1 A100V 
1 A200V 
t A400V 
1 A600V 
3A50V 
3A100V 
3A200V 
3A400V 
3A600V 
5A400V 
7A400V 
8A400V 
BT106 
C106D 
TIC44 
TIC45 
2N4444 

35 
42 
47 
52 
70 
36 
43 
60 

110 
120 
120 
125 
150 
150 

55 
25 

45 

191 

*BRIDGE 
RECTIFIERS 
(plastic case) 

1 A/100V 
1 A/200V 
1A/400V 

1 A/600V 
2A/50V 
2A/100V 
2A/200V 
2A/400V 
2A/600V 
4A/100V 
4A/200V 
4A/400V 
4A/600V 
4A/ 800V 
6A/100V 
6A/200V 
8A/400V 
BY164 
VM18 

22 
25 
29 
34 
35 
44 
46 
53 
65 
72 
75 
79 

105 
120 
73 
78 
85 
56 
40 

ZENERS 
Rng:3.3V-33V 
400mW 9 
13W 17 

VARI CAPS 
MVAM2 135 
MVAM115 95 
88104 40 
881058 40 
813106 40 

Noise Diode 
Z5J 105 

ALUM. BOXES 
with lid* 
3x2x1" 45 
2;20x1=*" 68 
4x4x7 ;" 
4x2ixi " 

LT4x2=*x2" 
V' 

64 
5x4x2" 62 
6x4x2" 86 
7x5x2r 114 
8x6x3" 146 
10x7x3" 172 
10x4 1x3" 142 
12x5x3" 10 
12x8x3" 210 

68 
60 
78 

SPEAKERS 
80 0.3W 
2 "; 24" 65 
2.5; 3" 58 
40 0 2.5" 65 
640 2.5" 65 
8125W 
7" x 4" 190 
16 (2 5W 
7x4" 205 

TRIACS" 
3A400V 113 
3A500V 140 
fiA400V 140 
8A400V 160 
I0A500V 195 
15A400V 200 
40430 99 
40528 150 
40669 104 

D1AC" 
ST2 25 

OPTO ELECTRONICS* SWITCHES* 
ip 7 Segment Displays 

TIL209 Red 13 5 -LT -01 Futaba 460 
TIL211 Grn 23 TIL312B" C.An 125 
TIL212 Yellow 27 TIL313 .3" C.Cth 125 
0.2" Red 17 TIL321 .5" C.An 140 
0 2" Yellow, TIL3225" C.Cth 140 

Grn, Amber 21 DL704 .3" C.Cth 99 
OCP70 40 DL707 3" C.Anod 99 
ORP12 63 DL747 6" An 180 
2N5777 54 F040357 149 
OPTO XAN351 .3" Green 180 
ISOLATORS XAN625 -6" Green 250 
TIL111/2 105 MINITRON 3015F 240 
TIL114 110 DRIVERS 
TIL117 164 75491 75; 75492 80 

VOLTAGE REGULATORS* 
Plastic Case 
78L82AWC -1A 8V 
LM320 -12 
MC7805 1A 5V 
MC7812 1A 12V 
MC7815 IA 15V 
MC7818 IA 18V 
FT8N24 1A 24V 
Variable Type 
LM325N t 05V 
LM326N t 12V 
LM327N ± 5 -12 
LM3 7K 20W 1-5A 
+ 1.2V to 37V 350 

723 DIL 45 
TBA625B 95 
TO3 Can Type 
1A 5V 170 
1A 12V 180 
1A 15V 190 
1A 18V 210 
LM309H 140 
LM323K 625 
MVR5 180 
MVRI2 180 
1A -5V 220 
1A -12V 220 

51 
150 
130 

130 SPST on off 60 
T C over 135 SPO 65 

140 DPDT 6 Tag 05 

TOGGLE 2A 250V 
SPST 2 
DPST 34 
DPDT 38 
4 pole on o8 54 
SUB.MIN 
TOGGLE 
SP changeover 59 
SPST on off 54 
SPST biased 85 
DPDT 6 tags 70 
DPDT C /OFF 79 
DPDT Biased 115 
SLIDE 255V 

IA DP C O 16 to OP 13 
4 pole 2 -way 24 

PUSH BUTTON 
Spring loaded 

240 
240 
260 

LAMP HOLDERS AND LAMPS 
LES HOLDER Dome shaped, Red, Blue, 
Green, Yellow, White 16 

LES BULBS 6v and 12e 9 
MES HOLDERS Chrome cover, Red or 
Amber, Jewelled top 50 
LES OR MES Batten Holders 10 
MES BULBS 3.5V 6V 12V 9 
NEONS Mains, Sealed with Resistor, 
Sq. Top, Red or Grn. Round Top Red 24 
Neon Open with leads, 95V AC 9 

FERRIC CHLORIDE* 
lib bag Anhydrous 65p + 30p p. & p. 

DALO ETCH RESIST 
PEN* + spare tip 75p 

COPPER CLAD BOARDS* 
Fibre Single- Double- SRBP 
Glass sided sided 8" x 10,5" 
6" x 6" 75p 90p 75p 
6" x 12" 130p 175p 

DIL SOCKETS *Low Profile (TEXAS) 
8 pin 10; 14 pin 12; 16 pin 13; It pin 20; 
22 pin 27; 24 pin 30; 28 pin 42; 40 pin 58 

SOLDERCON PINS* 
100 -50; 1000 -350; 
TERMINALS - Screw type insulated 
Red, Black, Yellow, Green, White 21 

MINIATURE 
Non Locking 
Push to make 15 
Push Break 25 

ROCKER: (Black) 
on /off 10A 250V 23 

ROTARY: Make your own multiway 
Switch Adjustable Stop Shafting 
Assembly, Accommodates up to 

ers 6 
Mains Switch DPST to fit 34 
Break Before Make Wafers, 1 pole/ 
12 
6p/2 

way, 
ag p/6 

way, 3p/4 way, 4p/3 way, 
47 

Spacer and Screen 5 
ROTARY: (Adjustable Stop) 
1 pole /2 to 12 way, 2p/2 to 6 way, 3 pole/ 
2 to 4 way, 4 pole /2 to 3 way 41 
ROTARY: Mains 250V AC, 4 Amp 45 

KNOBS* fit z" shaft with grub screw 
except K2, K8, K12, K15, K16 (push fit). 
K1 Black or White pointer type 9 

K2 Slim Silvered Plastic 12 
K4 Black serrated. Metal top with line 

indicator 33mm diam. 22 
K4A As above but 25mm diam. 20 
K5 Black fluted metal top and skirt 

calibrated 0 -10. 37mm diem. 26 
K6 PK2 as Kff pointer on skirt 26 
K7 Black, knurled, tapered. Metal 

top & skirt. Calib. 0-10, 30mm 25 
K8 Black or silvered for slider pot. 10 
K12 Aluminised plastic with line 

indlgator22mm 16 
115 Black plastic ribbed body, white 

indicator line, 15mm diam. tapered 
coloured insert tops, Red, Blue, 
Yellow 19mm height. 16 

K16 As above but 23mm diam 20 

SPECIAL XMAS OFFER' 
TV GAMES 
"Olympic Kit" £20.80* 
"Olympic" Colour Kit 

£28.50* 
(p &p insured add 95p) 
EconoGame Kit £8.99* 
COLOUR ADAPTOR for 
existing Black and White 
Games £8.85* 
"Sure Fire Rifle" Kit for 
"Olympic" Game £8.50* 
"Sure Fire Rifle" Kit for 
other makes £9.25* 
(p &p insured add 48p) 
"Joy Stick" £1.95* 
IC AY -3- 8500 £4.50* 
IC AY -3 -8550 £7.50* 
IC AY -3 -8600 £9.00* 

RHYTHM GENERATOR 
Build this PE (Jan. '78) Easi- 
build Low cost Rhythm 
Generator. We are the sole 
suppliers of the complete 
Kit including the case, pre 
drilled printed front panel 
and the printed Circuit 
Boards. 
Complete Kit price incl. 
VAT £49.95 only (p &p £1). 

(TV Games & Rhythm Gen. Demonstration on at our shop) 

JACK PLUGS SOCKETS 

Screened Plastic Open Moulded 
chrome body metal with 

2.5mm 12p 89 Sp break 
3.5mm 15p 10p Op contacts 
MONO 23p 15p 13p 20p 
STEREO 31P 1Op 15p 249 

Din ; Plugs Sockets In line 

2PIN Loudspeaker 
3,4 & 5 pin Audio 139 Sp 20p 

CO-AXIAL (TV) 14p 14p 14p 

PHONO 6p 1 -way 
assorted colours 10p Bp 2 -way 
metal screened 12p 159 3 -way 

BANANA 4mm 
2mm 
Imm 

WANDER 3mm 

10p 
10p 

8p 
Op 

top - 
Op - 
Sp - 

VEROBOARD* Pitch 
0.1 0.15 

(copper clad) 
2' x 31" 36p 29p 
2 x 5" 43p 39p 
3f x 39" 439 402 
39 x 5" 48p. 53p 
2* x 17" 134p 107p 
3i x 17" 173p 1432 
4f x 17" 222p - 
Pkt of 36 pins 
Spot face cutter 
Pin insertion tool 

0.15 

(plain) 
24p 

34p 
73p 
95p 

145p 
28p 
Op 
BOP 

VERO WIRING SPOOL* 365p 
We are stockist of all Vero 
Products. Send SAE for our 

free list. 

BLOB BOARDS* 
We now stock the full range of 

Blob Boards. 

INDEX TO ADVERTISERS 
ACE Mailtronix Ltd. ... 
A.H. Supplies ... 
Alben Engineering ... 
Alcon Instruments 
Amateur Radio Exchange 
Ambit International 
A.P. Electronics 

Bandridge ... ... 
Bamber, B. ... ... 
Baron Electronics ... ... ... 
Barrie Electronics 
Bentley Acoustic Corpn. ... 
Bi -Pak Ltd. 
Bi- Pre -Pak Ltd. (Stirling Sound)... 
Birkett, J. ... 
British National Radio & Electronics 

School ... 634, 695, 702 
J. Bull (Electrical) Ltd. ... ... ... 703 
Butterworths ... ... 684 

640 
706 
636 
642 
700 
705 
684 

683 
709 

... 636 

... 704 
.. 702 

648 -649 
643 

. 712 

Cambridge Kits ... 
Chromatronics 
Chromasonics 
Continental Specialists ... 
Copper Supplies . ... 
Cox Radio (Sussex) Ltd.... 
C. R. Supply Co. ... ... 
Crescent Radio Ltd. ... 

Electronics Design Associates 
Electronic Mail Order ... 
Electrovalue . 

Fidelity Fastenings 
Flairline Supply ... 

... 708 

... 637 

... 700 

... 663 

... 708 

... 706 

... 706 

... 664 

... 634 

... 708 

... 640 

... 634 

... 688 

G3DYM Aerials & Project ... 
G.T. Technical Information Service 
Greenweld Electronics ... ... 

H. A. C. Short -Wave Supplies ... 
H. L. Smith 
H. M. Electronics ... 
Harversons- Surplus ... 
Heathkit ... 
Home Radio 

I.L.P. Electronics Ltd. 
Intertext ICS 

James Cooper (Electronics) Ltd. 
Jones, R Supplies ... ... 
Juniper Electronics 

Linear Products .. .. 

Logic Leisure (Telecraft) ... 
Lewis Radio ... 
Lynx Electronics ... 

Manor Supplies 
Maplin Electronic Supplies 
Marco Trading ... 
Marshall, A. & Sons 
Mhel Electronics ... 
Microsystems '78 ... 
Minikits Electronics ... 

Monolith Electronics ... 
Moulded Electronics 

Orchard Electronics 

Partridge Electronics Ltd. 
P. B. Electronics . 

Precision Petite Ltd. 

707 
707 
646 

688 
638 
707 
636 
642 
664 

639, 699 
... 646 

... 708 

... 706 

... 704 

... 642 

... 705 

... 688 

... 640 

... 704 
cover iv 

... 692 

... 709 

... 707 

... 687 

... 708 
640 
638 

668, 706 

... 664 
... 647 
... 644 

Radio Book Services 
Radio Component Specialists 
Radio Exchange Ltd. .. 
Ramar Constructor Services ... 
R.S.C. (Hi -Fi) . ... 
R.S.T. Valve Mail Order Co. ... 
Radio & T.V. Components Ltd.... 

Salop Electronics ... 
Sandwell Plant Ltd. 
Saga Ltd. ... ... ... 
Saxon Entertainments ... 
Scientific Wire Co., The... 
Sentinel Supply ... 
Sintel 
Sonic (Hi -Fi) .. 

Southern Valve Co. 
S. R. L. Minimeter 
Swanley Electronics 

Technomatic Ltd.... ... 
Teleradio Electronics 
Tempus ... 
T. K. Electronics ... ... 

Trampus Electronics 
Tudor Rees (Vintage Services) 

Van Karen Publishing 
Vero Electronics ... 

Watford Electronics ... 
Web Europa ... 
West London Direct Supplies 
Wilmslow Audio ... ... 
Williams Michael ... 

... 706 
cover iii 
... 645 
... 707 
... 635 
... 701 
... 696 

. 707 . 707 

... 691 
641 . 707 
700 
707 
708 
704 
667 
688 

644, 696 
... 707 
... 692 
... 706 
... 705 
... 706 

... 706 

... 638 

710, 711 
... 700 
... 644 
... 692 
... 668 

Xeroza Radio ... ... cover ii 

Z. & I. Aero Services ... ... 712 
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44A WESTBOURNE GROVE 

Head and 

GROVE IZ & LONDON W2 5SF 

Tel: 727 5641/213 Please 

I AFRO SERVICES LTD 
Retail Shop 

85 TOTTENHAM COURT ROAD 
LONDON WI 

Tel: 580 8403 send all correspondence and Mail- Orders to Head Office Open all day Saturday 

AC /DC TAUT SUSPENSION MULTIMETERS (Made in USSR) 

TYPE U4312 U4313 U4315 
Sensitivity D.C. 667 o.p.v. 20,000 o.p.v. 20,000 o.p.v. 
Sensitivity A.C. 667 o.p.v. 2,000 o.p.v. 2,000 o.p.v. 
D.C. Current 300 µA -6A 60µA -1.5A 5014 

A.C. Current 1.5mA -6A 0.6mA -1.5A 0.5mA -2.5A 
r, D.C. Volts 75mV -900V 75mV -600V 75mV -1000V 

y A.C. Volts 300mV -900V 15V -600V 1V -1000V 
Resistance 0.02 -3k52 1K -1M 302 -500k0 
Capacity - 0.5µ F 0.5µF 
Accuracy 1% D.C., 1.5% D.C., 2.5% D.C 

1.5% A.C. 2.5% A.G. 4% A.C. 

Price complete with pressed 
steel carrying case and -test 
leads. £14.50 £17.50 £14.95 
TYPES U4313 & U4313 PROVIDED WITH ANTI -PARALLAX MIRROR SCALES 

TYPE U4341 

Sensitivity: 
167000/V D.C., 
3300/V n A.C. 

Ranges: MI D.C. current: 0.06- 
o s s eo soomq 

A.C. current 0.33 -30- 
300mA 

D.C. Voltage: 0.3 -1.5 
00V so tSO SOO 

v 
A.C. Voltage: 1.5 -7.5- 

30- 150 -300 -750V 
< ̂ . /\ Resistance: 20 

_ 

-, Transistor collector 
cut -off current 60uÁ 

Transistor D.C. cur- 
rent gain in two 
ranges 10-350 

Accuracy: 2.5% D.C. 
4.0% A.C. 
5% D.C. " ''^' 4' current galn 

Power supplies: 4.5V 
TYPE U4324 

Sensitivity: 20,00052/V D.C. 
4,0000/V A.C. 

D.C. Current: 0.06- 0.6- 60- 600mA -3A 
A.C. Current: 0.3- 3- 30- 300mA -3A t D.C. Voltage: 0.6- 1.2- 3- 12 -30 -60 -120- 600 -1200V 

eI`w A.C. Voltage: 3- 6- 15 -60- 150 -300 -600 -900V 
- - Resistance: 5005- 5- 50- 500k52 

Accuracy: D.C. 2.5 %: A.G. 4% (of F.S.D.) 
PRICE complete with test leads and fibreboard storage case £14.50 

battery 
(Eveready 1289) 

Complete with steel carrying case, test 
lead, battery and instruction manual £14.50 

NO OVERLOAD PROTECTION IS 
INCORPORATED IN THESE INSTRU- 

MENTS 

THE ABOVE PRICES ARE EXCLUSIVE OF VAT (at present 8 %) HANDLING AND POSTAGE CHARGES £1.25 PER INSTRUMENT 

OUR NEW 1976/1977 CATALOGUE IS NOW READY AND WILL BE SENT ON RECEIPT OF REMITTANCE FOR £030 

J. BIRKETT 
Radio Component Suppliers 

25 The Strait, Lincoln LN2 1JF Tel: 20787 

SOOyd. REEL OF PVC CABLE. 25 Strand 004 for £3. NKT 214 TRANSISTORS similar to OC 71 @ IOp, 6 for 50p. 
2 PIN DIN SOCKETS Single @ 10p, Double @ 18p. 
BD 1874 AMP NPN PLASTIC POWER TRANSISTORS 25p, 5 for El. 
100 MINIATURE SILICON DIODES BA SERIES @ S7p. 
50 BC 107 -8 -9 TRANSISTORS Assorted Untested @ Sip. VARIABLE CAPACITORS Direct Drive, 5pf 0.75p, IOpf @ 75p, 30pf 

@ 85p, 50pf @ 85p, 100 +200pf @ 55p, 125 +125pf @ 55p, 180 +180pf Q 60p, 500 +500pf @ 60p. 
MAINS TRANSFORMERS All 240v AC Input. Type I. 22V I Amp 

88p, (20p P&P). Type 2. 22V 300mA, 71V 1 Amp @ 99p (20p P &P). Type 4. 9V 500mA @ 88p {20p P &P). Type 5. I2V 300mA (20p P &P). 
@ 88p. Type 6. 50V 2 Amp, 45V 500mA @ £3.50 (85p P &P). Type 7. 
20V I Amp Twice, 10V I Amp Twice @ £4.50 (95p P &P), Type 8. 16V 
500mA @ 88p, Type 9. 14V 2 Amp @ LI.60 (25p P &P), Type 10. 20V 
I 5amp, 6V 1 Amp @ El 60 (25p P &P). Type I I. 25V Tapped at 14V 
I amp @ E1.25 (25p P &P), Type 12. 22V 1 amp, 7-5V 500mA, 6V IA 
Q LI.60 (25p P &P). Type 13. 22V I Amp, 24V Tapped at 6V 500mA 
@ El 30 (25p P &P), Type 14. 22V I Amp, 7.5V 500mA 6V I Amp @ LI.60 (25p P &P). 

TANTALUM BEAD CAPACITORS, Iuf 35v.w., .33uf 35v.w., 47uf 
35v.w., luf 35v.w., 2.2uf 35v.w., 3.3uf I6v.w., 4.7uf lOv.w., 47uf 
35v.w., 5uf 25v.w., 6.8uf 25v.w., 6.8uf 35v.w., 10uf 35v.w., 15uf 35v.w., 
20uf 6v.w., 22uí 16v.w., 33uf 25v.w., 47uf 6v.w. All at 9p each. 

50. AC 128 TRANSISTORS Branded But Untested @ 57p. MINIATURE ROTARY SWITCHES 2 Pole 4 Way @ 20p, I Pole 
I I Way @ 40p. 

100 ASSORTED MOLLARD C 280 CAPACITORS @ 57p. BRANDED SILICON DIODES IN 914 or IN 4148 at 20 for 50p. 
10 PLASTIC BC 108 or BC 212 TRANSISTORS for 60p. 
5 WATT TO39 NPN DARLINGTON TRANSISTORS @ 20p each. 
F.M. TUNER FRONT END 88 To 108 MHz with details for conversion 

to Aircraft Band or 144 MHz @ E3. 
I.C. SOCKETS DIL 8 Pin, 14 Pin, 16 Pin, 18 Pin @ I5p each. 
20 PHOTO and PHOTO DARLINGTON TRANSISTORS Untested 

for El. 
BF 451 SILICON PNP 300 MHz TRANSISTORS 6 for 35p. 
200 ASSORTED 1 /3,.1 Watt RESISTORS for 75p. 
50 VARI -CAP DIODES Untested 85% good for 50p. 
BCX 36 or BCX 37 TRANSISTORS at 8 for 50p. 
100- 0 -I00uA TUNING METERS ii" x Ii" at 90p. 
POWER TRANSISTORS MP 8112 @ ISp, MP 8512 e I5p. 
TEXAS THYRISTORS TIC 47 200 Ply 300mA at 18p each. 
AUDIBLE ALARM SYSTEM WITH TRANSISTORS I.C. 12V No 

details Q 75p. 
RCA CA 3089Q F.M. I.C. at £1.40 
5S MHz CERAMIC FILTERS @ 27p each. 

Mail Order 
Protection Scheme 

The Publishers of Practical Wire less are members of the 
Periodical Publishers Association which has given an 
undertaking to the Director General of Fair Trading to 
refund monies sent by readers in response to mail order 
advertisements, placed by mail order traders, who fail 
to supply goods or refund monies owing to liquidation or 
bankruptcy. This arrangement does not apply to any 
failure to supply goods advertised in a catalogue or in 
a direct mail solicitation. 

In the unhappy event of the failure of a mail order trader 
readers are advised to lodge a claim with Practical 
Wireless within three months of the date of the appear- 
ance of the advertisement, providing proof of payment. 
Claims lodged after this period will be considered at the 
Publisher's discretion. Since all refunds are made by the 
magazine voluntarily and at its own expense, this under- 
taking enables you to respond to our mail order adver- 
tisers with the fullest confidence. 

For the purpose of this scheme, mail order advertising 
is defined as: 
'Direct response advertisements, display or postal 
bargains where cash had to be sent in advance of goods 
being delivered'. Classified and catalogue mail order 
advertising are excluded. 

Published on approximately the 7th of each month by IPO Magazines Limited, Westover House, Wee Quay Road, POOLE, Dorset 5510 130. Printed in England by Index Printers, Dunstable, Bede. S le Agents for Australia and New Zealand -Gordon and botch (Asia) Ltd.; South Africa -Central News Agency Ltd. Prucmro.sL WI/ MEN is cold subject to the following conditions, namely that it shall not, without the written consent of the Publishers first having been given, be lent, resold, hired out or therwiee disposed of by way of Trade at more than the recommended selling price shown on the cover, excluding Eire where the selling price is subject to V.A.T. and that it shall not be lent, resold, hired out or otherwise disposed of in a mutilated condition or in any unauthorised cover by way of Trade or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever. 
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U.K. RETURN OF POST MAIL -ORDER SERVICE ALSO WORLD WIDE EXPORT SERVICE 
BAKER DISCO SPEAKERS R.C.S. 100 watt MIXER /AMPLIFIER 

ALL VALVE CHASSIS 

Four inputs. Four way mixing, master volume, treble and bass 
controls. Suits all speakers. This professional quality amplifier 
chassis is suitable for all groups, disco, P.A., where high quality 
power is required. 5 speaker outputs. A/C mains operated. Slave 
output. Produced by demand for a quality valve amplifier. Send 
for details. t 
Suitable carrying cabinet £16. Carr. U. Price £94 care. £2.50 

ANOTHER R.C.S. BARGAIN ! 

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

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

Price £3.45 Post 40p 

IO" ELAC 
HI -FI SPEAKER 

Large ceramic magnet. 
Response; 50- 18,000 cps. 
Bass resonance 55 cps. 
18 ohm impedance L4-50 10 watts. Post 40p 

TEAK VENEER HI -FI SPEAKER CABINETS 
MODEL "A ". 20 x 13 x 12in. For 12in. 

Illustratedn 
speaker. 14.50 Post 

0 

MODEL "B" BOOKSHELF 
For 13 x 8ín. or Sin. io, 50 Peg 

£1 

R.C.S. BOOKSHELF CABINET 
Size 18in. x Din, x 5in. approx. 
Response 50 to 14,000 cps. 8 watts eme. 
8 ohms. £ 16 pair £130 
LOUDSPEAKER CABINET WADDING 
18ín. wide, 20p lt. 

GOODMANS CONE TWEETER 
Skin. diem. 18,000 C.P.B. 25 WATTS 8 (2 £3.25 Sin. Audax 15 watts £4'95. 
5in. EMI mid range £5. 
10in. 30 watt GOODMANS woofer 4 ohm £10.95. 

BARGAIN 4 CHANNEL TRANSISTOR 
MONO MIRER. Add musical highlights 
and sound effects to recordings. Will 
mix Microphone, records. tape and 
tuner with separate controls into single 
output. 9 volt battery £6.75 operated. 
TWO CHANNEL STEREO VERSION OF ABOVE £8.50 

BARGAIN 3 WATT AMPLIFIER. 4 Transistor £3.95 Push-Pull Ready built with volume, treble and bass 
controls. 18 volt battery operated or Mains Supply £2.95. 

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

WAFER HEATING ELEMENTS THIN 
OFFERING 1001 USES for every type of heating and drying 
applfeations in the home, garage, greenhouse, factory (avail- 
able in manufacturing quantities). Approx. size 105 x 80 x 
*in. Operating voltage 200 /250V. a.c. 250 watts aperos. 
Printed circuit element enclosed in asbestos fitted with con- 
necting wires. Completely flexible providing safe Black heat. 
British -made for use in photo -copiers and print drying equip- 
ment. 
Ideal for home handyman and experimenters. Suitable for 
Heating Pads, Food Warmers, Convector Heaters, etc. Must 
be clamped between two sheets of metal or asbestos, etc., to 
make efficient clothes dryers, towel rails -ideal for airing 
cupboards. Ideal for anti -frost device for the garage -pre- 
venting frozen radiators or acting as oil sump heater. Use in 
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 LI -SO) 

ALL POST PAID -Discounts for quantity. 

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2 }in. sides 6 x 4in. Ile, 
8 x Bin. 90p; 10 x Tin. £1.15; 14 x gin. £1.50.18 x Bin. £1.45 
12 x 3in. 87p; 16 x 10in. £1.70. All boxes, many sizes in stock 

DE LUXE BSR HI -FI AUTOCHANGER 
Plays 12in. 10in. or 7in. records 
Auto or Manual. A high quality 
unit backed by BSR reliability 
with 12 months guarantee. A.C. 
200 /250V. Size Ili x 111ín. 
Above motor board 3f in. 
Below motor board 2lin. 
With CERAMIC STEREO /MONO CARTRIDGE £ 17.50 
Cueing Device, Bias Compensator, Balanced Arm, All Post 75p 
GARRARD MINICHANGER. Plays All Records £9.95 
BSR P128 with Ceramic Cartridge £1950 

RADIO 
Minimum post 30p. 

BAKER MAJOR 12" £15.00 
Post £1 

- c j90- 14,500 cis, 12in. double cone, woofer 
and tweeter cone together with a BAKER 
ceramic magnet assembly having a flux 

.y density of 14,000 gauss and a total flux 
ers of 145,000 Maxwells. Bass resonance 40 

c/a rated 25 watts. NOTE; 4 or 8 or 
18 ohms must be stated. 

MODULE KIT 
30- 17,000 c/s with tweeter, crossover, 
baffle 19 x 120in. Please £ 19 00 state 4 or S or 16 ohms. 

Post £1.80 

BAKER SPEAKERS 
"BIG SOUND" 
Robustly constructed to stand up to long 
periods of electronic power. As used by 
leading groups. 
Useful response 30- 13,000 cps. 
Base resonance 55 cps. 

GROUP "25" 
12ín. 30 watt 
4, 9 or 10 ohms. 

GROUP "35" 
12in. 40 watt 
4, 8 or 10 ohms. 

GROUP "50/12" 
12ín. 00 watt professional 
model. 4,8 or 16 ohms. Post £1 80 

With aluminium presence dome. 

£ 12.00 
t 

Post £1 ; 

£ 14.00' 
Pgst £1 

£21.00 

GROUP "50/15" 
15in. 75 watt £26.00 
8 or 18 ohms. poet £180 

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

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

E72 4 -8 -18 ohm. Slave output. A/C mains. 
Guaranteed. Details S.A.E. 

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

, kakEN.`-- 

o;o o o- ,ro 

Carr. 
£1 00 

£59 
Carr. £1 

B.S.R. SINGLE PLAYER DECK 

3 speed. Playa all sire records, 

Stereo Cartridge. Cueing device, 

Ideal Disco Deck. 

£ 13.50 Post 75p 

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

STEREO PRE -AMP KIT. All parts to build this pre -amp. 3 inputs 
or high medium or low gain per channel, with volume 9on 

and P.C. Board. Can be ganged to make multi -way £2 7 
stereo mixers. Post 35p 

P.W. SOUND TO LIGHT DISPLAY 
Complete kit of parts with R.C.O. printed circuit. Three 
channels. 800 to 1,000 watts each. 
Aa featured in Practical Wireless. Price L 14 00 
Cabinet extra £3. 

200 Watt Rear Reflecting White Light Bulbs. Ideal for Disco 
Lights. Edison Screw Fitting 7Sp. Each. 

MAINS TRANSFORMERS pop 
6 VOLT k AMP. £1.00 3 AMP. £1.40 
12 VOLT 300 MA. £1.00 750 MA. £1.30 
30 VOLT 5 AMP. AND 34 VOLT 2 AMP. C.T. 53.45 
20 VOLT 1 AMP. £2.00 3 AMP. 52.20 20 -0 -20 VOLT 1 AMP. £2.95 
30 VOLT 1? AMP. £2.50 40 VOLT 2 AMP. £2.95 
0- 20 -40 -80 VOLT 1 AMP. £330 2 x 18 VOLT 6 AMP. £11. 

GENERAL PURPOSE LOW VOLTAGE. Tapped outputs at 
£530 
£530 
£85o 

Ell -00 
£1450 

lA, 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 
SA, 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 
3A, 6, 8, 10, 12, 10, 18, 20, 24, 30, 30, 40, 48, 60 
5A, 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40. 48, 60 

R.C.S. 
BOOKSHELF 
SPEAKERS 
13 x 10 x 6tn. 
50 to 14,000 cps. 
8 watts rms.'8 ohms 

£16 pair Post £1.30 

HIGH QUALITY- BRITISH MADE 

2 x 12" CABINETS 
for Disco or PA all fitted with carrying handles and corners. Black 
vynide covered. Other cabinets fn stock. SAE for leader 

I 
60 

WATT 
R.M.S. 

£52 
Carr. £3 

80 
WATT 
R.M.S. 

£56 
Carr. £3 

100 

WATT 
R.M.S. 

£69 
Cara £4 

Ix IS " -F 1x12" 100 WATT CABINET 
Size 36" X 24" x 15" £75.00. Carr. £5 
Ideal for Disco, Organ or PA work. 
High quality. Full range. 

"SUPERB HI-FI" 
I2in 25 watts 
A high quality loudspeaker, its 
remarkable low cone resonance 
ensures clear reproduction of the 
deepest bass. Fitted with a special 
Copper drive and concentric 
tweeter cone resulting in lull 
range reproduction with remark- 
able efficiency in the upper 
register. 
Bass Resonance 25cps 
Flux Density 16,500 gauss 
Useful response 20- 17,000cps 
8 or 16 ohms models. 

£22.00 £100 

"AUDITORIUM" 
12in. 35 watts 
A full range reproducer for high 
Power, Ideal for Hi -Fi and 
Discotheques, Electric Guitars, 
public address, multi- speaker 
systems, electric organs. 
Bass Resonance 35eps 
Flux Density 15,000 gauss 
Useful response 25- 16,000cps 
8 or 18 ohms models. 

oP st £21.00 £160 

"AUDITORIUM'° 
I5in. 45 watts 
A high wattage loudspeaker of 
exceptional quality with a level 
response to above 8,000 cps. Ideal 
for Public Address, Discotheques, 
Electronic instruments and the 
home Hi -Fi. 
Bass Resonance 35eps 
Flux Density 15,000 gauss 
Useful response 20- 14,000cps 
8 or 16 ohms models. 

£26.00 580 

Loudspeaker Cabinet Wadding 18ín wide, 20p per ft. 

Hi -Fi Enclosure Manual containing plans, designs, crossover 
data and cubic tables, 68p. 

E.M.I. 134 x 8in 
SPEAKER SALE! 
With tweeter. And crossover. £795 10W. State 3 or 8 ohm. 

Post 45p 

15W model £10.50 
8 ohms. Post 65p 

GOODMANS 20W Woofer 
Size 12 x 10in 4 ohms. £9.95 

Post 05p 

COMPONENT SPECIALISTS Open 9 76 W d (C121.0seAd CROYDON 

Components List 20p. Cash price includes VAT. Access & Barclay cards welcome. Rail Selhurst. Tel. 01404 1665 
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100W RMS 
STEREO DISCO 

A genuine 100W RMS per channel 
(Both channels driven) stereo disco 

with auto fade on microphone, VU meters, 
full monitoring and cueing facilities and a 

very high quality light show. Complete 
construction booklet MES41 price 25p. 
Cabinet comes complete with lid and 

carrying handles. T.V. GAME 
A fascinating TV game kit that plays 
football, tennis, squash and practice 

for only £21 59. Reprint of 
construction details 35p. 

Add -on rifle kit 
only £1060. 

WIDE RANGE 
OF COILS & CHOKES 

Component section in our 
catalogue includes a wide range 

of coils, pot cores, ready -wound coils 
and chokes from microHenries to 

Henries, plus ranges of Denco 
coils and i.f. transformers etc. 

ELECTRONIC ORGAN 
The only organ you can build in 

stages and tailor to your 
requirements as you go along -and at 
each stage you'll have a fully working 

instrument! We haven't got the gimmicks 
yet -(they're coming soon) but we have got 
the most beautiful sounds -you won't find 

them on any organ less than twice our 
price. So get of MES50 series leaflets 

now! 65p buys the three available so far. 

¢: 
lBNülli Hi i1NU -/ 

10 CHANNEL 
STEREO GRAPHIC EQUALISER 
A new design with no difficult coils 

to wind, but a specification that puts 
it in the top -flight hi -fi class. All this for 

less than £70 including fully punched and 
printed metalwork and woodwork. Send 

for our component schedule now. 
Full construction details price 40p. 

y Gk Maplin 
CatalogueWho 

na's s 
worth having? 

in our 'musts' for readers -to- collect list " -P.E. 
"contains ... just about everything the DÍY 

electronics enthusiast requires " -P.W. 
"probably the most comprehensive catalogue we have 

ever come across " -E.E. 
"has been carefully prepared and is very well 

presented..-R.E.C. 
make the job of ordering components an easy, accurate 

and enjoyable pastime " -P.W. 
"Only one word describes the publication- superbl" 

E.T.I. 

OVER 60,000 COPIES SOLD DON'T MISS OUT! 
SEND 60p NOW 

MAPLIN ELECTRONIC SUPPLIES 
P.O. Box 3, RAYLEIGH, ESSEX SSE 8LR 

Telephone: Southend (0702) 715155 
Shop:204 London Road, 
Westcliff -on -Sea, Essex. 

(Closed on Monday) 
Telephone: Southend 

(0702) 715157 

Our bi- monthly 
newsletter keeps 

you up to date with 
latest guaranteed prices - 
our latest special offers - 

details of new projects and 
new lines. Send 30p for the 

next six issues (5p 
discount voucher 
with each copy). 

CATALOGUE PRICE 60p 

Please rush me a copy of your 216 page 
catalogue. I.enclose 60p, but understand 
that if I am not completely satisfied I may 

' return the catalogue to you within 14 days and 
have my 60p refunded immediately. 

NAME 
frPT4ri 1 

ÿN/ /i 
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