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ELEOTRÖVAUJE 
GUARANTEED-TO-SPECIFICATION COMPONENTS 

Pte/sW THIS MONTH'S SELECTION OF 

Ever, thirig Brand NC.. 7k Alt rarlir9x Discounts * Free Postage (LT.h.) 
TRANSISTORS 
and semi -conductors of many types from simple 
diodes to ICS photo -sensitive devices, threshold 
switches, etc. etc. 
MINITRON DIGITAL INDICATORS 
3015E Seven segment filament, compatible with 
standard logic modules. 0-9 and decimal point; 
9mm characters in 16 lead DIL (some alphabetical 
symbols available) £1.20 
Suitable BCD decoder driver 7447 £1.15 
3015G showing + or - h 1 & dec. pt. E1ß0 

CAPACITORS 
DALY ELECTROLYTIC 
in cans, plastic sleeved 
1000mF/25V 28p 1000/50 41p 
5000/100 £2.91 2000/50 57p 
5000/25V 62p 5000/50 £1.18 
2200/100 £1.56 
POLYESTER TYPE C.280 
Radial leads for P.C.B. mounting. Working voltage 
250V d.c. 
0-01, 0015, 0022, 0-033, 0047 ea. 3p 
0-068, 0.1, 0.15 ea. 4p 
0.22, 5p; 0.33 7p; 0-47 8p; 0.68 11p; 1.0 14p; 
1.5 21p; 2.2 24p 
SILVERED MICA 
Working voltage 500V d.c. 
Values in pFs-2.2 to 820 in 32 stages ea. 6p 
1000, 1500 7p; 1800 8p; 2200 lap; 2700, 3600 12p; 
4700, 5000 15p; 6800 20p; 8200, 10,000 25p 
TANTALUM BEAD 
0.1, 0.22, 0.47, 1.0 mF/ 35V. ea. 14p 
2.2/16V, 2ß:35V, 4-7/16V, 10/6.3V ea. 14p 
4.7/35V, 10/16V, 22/6.3V ea. 18n 
10/25V, 22/16V, 47/6.3V 100/3V ea. 20p 
POLYCARBONATE 
Type 642540 Working Voltage -250V 
Values in mF: 
0-0047, -0.0068; 0.0082; 0'01; 0012; 0.015 ea. 3p 
0018; 0022; 0027; 0033; 0039; 0047; 0.056 
0-068; 0082; 0.1 ea. 4p 
CERAMIC PLATE 
Working voltage 50V. d.c. 
In 26 values from 22pí to 68000F, each, 2p 

POTENTIOMETERS 
ROTARY, CARBON TRACK. Double wipers 
for good contact and long working life 
P.20 SINGLE linear 100ohms to 4.7megohms, ea. 14p 
P.20 SINGLE log. 4.7Kohms to 2.2megohms, 

ea. 14p 
JP.20 DUAL GANG lin. 4.7Kohms to 2-2megohms, 

ea. 48p 
JP.20 DUAL GANG log. 4-7Kohms to 2.2megohms, 

ea. 48p 
JP.20 DUAL GANG Log/antilog 10K, 22K, 47K, 

1 megohm only ea. 48p 
JP.20 DUAL GANG antilog 10K only 48p 
2A DP mains switch for any of above 14p extra. 
Decades of 10, 22 and 47 only available In ranges 
above. 
Skeleton Carbon Presets Type PR, horizontal or 
vertical 6p each. 
SLIDER 
Linear or log. 4.7K to 1 meg. In all popular values 

ea. 30p 
Escutcheon plates, black, white or light grey, ea. 10p 
Control knobs, blk/wht/red/yel/grn/blue/dk. grey/It. 

grey ea. 7p 

JACKS AND PLUGS 
Sockets 
2 -circuit unswitched SI/SS 12p 
2 -circuit /2 break contacts S1/13B 15p 
3 -circuit unswitched (Not GPO) S3SSS 17p 
3 -circuit with 3 break contacts S3/BBB 20 20p 
2 circuit with chrome nut and black/white/red/green 
or grey unswitched SS/SS 16p 
with 2 break contacts S5/BB 20p 
Miniature 3.5mm 2 -circuit, (black) 2 br. pont S6/BB 

9P 
Plugs 
2 circuit screened top entry P1 
side entry SEP1 
Line socket mono 231 
Line socket stereo 244 
3 circuit unscreened, bl/grey/wh. P4 
2 circuit, unscreened, bl/whi/red/bl/grn/gry P2 
3 circuit screen top entry P3 
side entry SEP3 
Miniature 3.5mm 2 -circuit screened PS 
Min. 3-5mm 2-circ. unscrnd. various colours P6 

24p 
36p 
40p 
45p 
46p 
18p 
53p 
55p 
13p 
10p 

El/ CATALOGUE 
2nd printing 

(Green and yellow cover) 
112 pages, thousands of items; illustrations; 
diagrams; much useful technical information. 
The 2nd printing of this catalogue has been 
updated as much as possible on prices. It 
costs only 25p post free and includes a refund 
voucher for 25p for spending when ordering 
goods list value LS or more. 

INSULATED SCREW TERMINALS 
In moulded polypropylene, with nickel plate on 
brass. With insulating set, washers, tag & nuts. 
15A/250V in blk/brwn/red/yeljgrn/bl/gry/wh. 
Type TP.1, ea.14p 
Suitable plugs Type TP4. 4mm each 7p 

Type TP2, 2mm each 4p 

ZENER DIODES 
Full range E24 values: 400mW: 2.7V to 33V,14p each; 
1W: 6.8V to 82V, 21p each; l -5W: 4-7V to 75V, 
67p each. 20W: 7.5V to 75V, 94p each. Clip to in- 
crease 1.5W rating to 3 watts (type 266F), 50. 

RESISTORS 
Code Watts Ohms 1 to 9 10 to 99 100 up 

(see note below) 
C 1:3 4.7-470K 1.3 1.1 0.9 nett 
C 1 2 4.7-10M 1.3 1.1 0.9 nett 
C 34 4-7-10M 1.5 1.2 0.97 nett 
C 1 4.7-10M 3.2 2'5 1.92 nett 
MO 1/2 10-1M 4 3.3 2.3 nett 
WW 1 0.22-3.9 9 9 8 
WW 3 1-10K 7 7 9 
WW 7 1-10K 9 9 8 

Codes: 
C -- carbon film, high stability, low noise. 
MO = metal oxide, Electrosil TR5, ultra low noise. 
WW = wire wound, Plessey. 

Values: All E12 except C 1W, C 1W, and MO (W. 
E12: 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82 , 

and their decades. 
E24: as E12 plus 11, 13, 16, 20, 24, 30, 36 43, 51, 

62, 75, 91 and their decades. 
Tolerances: 

5% except WW 10% +0.050 under 10n and 
MO 1W 2%. 
Prices are in pence each for quantities of the 
same ohmic value and power rating. NOT 
mixed values. (Ignore fractions of one penny 
on total value of resistor order.) Prices for 100 
up in units of 100 only. 

VEROBOARD 
Copper clad 0.1 matrix -2.5 x 3.75 ins. 30p: 3.75 a 

3.75 ins. -30p: 2.5 x 5 ins. -30p: 3.75 x 5 ins. -33p. 
Copper clad 0.15 In. matrix 2-5 x 3.75 Ins. -20p: 
3.75 x 3.75 Ins. -30p: 2.5 x 5 ins. -30p: 3-75 x 
5 ins. -36p. 
Vero spot face cutter (any matrix) 48p. 
0.040 pins (for 0.1 matrix) per 100-36p. 
0.052 pins (for 0 -IS matrix) per 100-36p. 

APPOINTED STOCKISTS FOR 

ELECTROLVTICS 
Axial Lead 

rrF 3V 6 3V 10V 16V 25V 40V 
0 47 

I.0 
22 - - - - 
4 7 - - - I I p 

10 - - - - 
22 - - Op - 
47 9p 

100 Bp 
220 9p 
470 10p 

1,000 13p 
2,200 23p 
4,700 39p 

10,000 

8p 
9p 
8p 
9p 
IIp 
15p 
26p 
42p 

8p 
8p 

10p 
13p 
18p 
30p 
46p 

8p 
Op 

IOp 
I I p 
17p 
26p 
44p 

I I p 

Bp 
9p 
8p 
9p 

IOp 
13p 
20p 
37p 
58p 

IIp 
8p 
9p 
8p 
81, 

IOp 
IIp 
17p 
25p 
41p 

63V 
11 13 

8p 
9p 
Bp 
Op 

lop 
12p 
17p 
24p 
4lp 

I 00 V 
8p 
8p 
9p 
8p 
Op 

IOp 
13p 
19p 
28p 
45p 

KNOBS 
In a great variety of modern types, for i- shaft. from 
plastic to solid aluminium as well as pointer and 
numbered types. 
CONNECTORS 
DIN from two way to 7 way plugs and sockets, phono 
types mains connections, etc. etc. Page 88 in Cata- 
logue 7 

BAXANDALL SPEAKER KIT 
As designed by P. J. Baxandall and described 
originally in "Wireless World." Simple to 
assemble, fantastically good results and a greater 
money saver. Carries 10 watts RMS, 15 ohms 
Impedance. Size 18in x 12in x 10in. Complete kit, 
including pack -flat cabinet, £1490. 
The size and weight of this product obliges us to 
charge 70p part cost of carr. in U.K. 
Equaliser Assembly, £2.30. 
Loudspeaker Unit 59RM109, £2.45. 
Cabinet Kit (to Baxandall design), £1045. 
Cross -over choke for additional woofer to above 
£1 SO. 

This is FP Service 
DISCOUNTS 
Available on all items except those shown with 
NETT PRICES. 10% on orders from £5 to £1499. 
15% on orders £15 and over. 

PACKING AND POSTAGE FREE 
in U.K. for pre-oaid mail orders, except Baxandall. 
For order list value £2 and under there is an 
additional handling charge of 10p. 

GUARANTEE OF QUALITY 
All goods are sold on the understanding that they 
conform to manufacturers' specifications and 
satisfaction is guaranteed as áuch-no rejects, 
'seconds' or sub -standard merchandise is offered 
for sale. 

GIRO ACCOUNT-No. 38/671/4002 
Prices quoted do not include V.A.T., for 
which 10% must be added to total nett 
value of order. Every effort is made to 
ensure correctness of information and 
prices at time of going to press. Prices 
subject to alteration without notice. 

SIEMENS QUALITY PRODUCTS 

Alt postal communications, mail orders 
etc. to Head Office at Egham address, 
Dept. EE7. S.A.E. with enquiries re- 
quiring answers. 

ELECTRO ALUS LTD 
28, ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB 
Telephone Egham 3603 Telex 264475 Shop hours 9-5.30 daily: Sat. 9-1 p.m. 
NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester M19 INA 
Telephone (061) 432 4945 Shop hours 9-1 p.m. 2-5.30 daily: Sat 9-1 p.m. 
U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA, P.O. 
Box 27, Swarthmore PA 19081. 
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PRACTICAL 
WIRELESS 

VOI. 50 NO. 4 

ISSUE 810 
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BRITAIN'S PREMIER MAGAZINE FOR THE DO-IT-YOURSELF RADIO AND ELECTRONICS CONSTRUCTOR 

EDITOR Morris A. Colwell 
ASSISTANT EDITOR 

Lionel E. Howes, G3AYA 
ART EDITOR Peter Metalli 

TECHNICAL EDITOR 
Eric Dowdeswell, G4AR 

PRODUCTION & NEWS 
EDITOR Colin R. Riches 

PROJECTS SUB -EDITOR 
Geoffrey C. Arnold 
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Alan Martin 

Jenny Maunder 
Susan Corne 

SECRETARIAL 
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ADVERTS. MANAGER 
01-634 4293 Roy Smith 

CLASSIFIED ADVERTS. 
01-634 4301 Colin R. Brown 

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

SUBSCRIPTIONS 
Publisher's Subscription Rate for one 
year to the UK Is £3.25 and to the rest 
of the world £3.50 Including postage. 
Enquiries to Subscription Department, 
IPC Magazines Ltd., Carlton House, 
E8 Gt. Queen Street, London, WC2 
SDD. Phone 01-242 4477. International 
Giro facilities Account No. 5122007. 
Please state reason for payment "mes- 
sage to payee". 
Binders (£1.34) and indexes (11p) can 
be supplied by the Binders Dept at the 
same address. 

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

NEWS & COMMENT 
304 SURPRISEI-Leader article and September preview 

305 NEWS ... NEWS ... NEWS .. . 

310 TELEVISION-Coming in the August issue 

318 CQI CQ! CQI 

326 HOTLINES on recent developments by Novus 

327 NEXT MONTH IN PRACTICAL WIRELESS 

348 SPECIAL PRODUCT REPORT-Cortina Major Multimeter 

353 ON THE AIR 
353 Broadcast Bands, Short Waves-Malcolm Connah 

354 Medium Waves-Charles Molloy 

354 VHF/FM-Simon David 

357 Amateur Bands, Short Wave/VHF-Eric Dowdeswell, G4AR 

358 BOOK REVIEW 

CONSTRUCTIONAL 
306 TWO -METRE CONVERTER-L. Case, G8BJQ 

322 TAKE 20 No. 62, Variable Ratio Counter-David Andrews 

323 EXPERIMENTAL WORKSHOP Loudspeaker Drivers- 
M. J. Hughes, M.A. 

328 P.W. "DERBY" STEREO HEADPHONE AMPLIFIER-D. S. Gibbs 

334 TELE -TENNIS, Part 2 Power Supply and Modulator- 
M. J. Hughes, M.A. 

OTHER FEATURES 

311 I.C. OF THE MONTH No. 46 LM381N Dual low noise amplifier- 
M. J. Darby 

314 HIGH QUALITY SOUND LINKS-Vivian Capel 

341 OSCILLOSCOPE TECHNIQUES Part 6-Alan C. Ainslie 

349 GOING BACK-Equipment of yesteryear-Colin Riches 

COPYRIGHT AND QUERIES 
® IPC Magazines Limited 1974. 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 rel able. We cannot, however, guarantee it and we cannot accept legal responsibility for It. 
Prices are those current as we go to press. 
We regret that we cannot answer technical queries by telephone nor can we provide information or advice on manufacturers' products other 
than that given in the magazine. We will endeavour to assist readers who have queries relating to articles published but we cannot offer 
advice on modifications to our published designs. All correspondents expecting a reply should enclose a stamped addressed envelope. 
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HUGE DISCOUNTS 
ON LEADING All R.S.C. Prices 
BRAND HI -Fl include VAT 
'Full labour and material guarantees for 12 months 

LOW DEPOSIT TERMS OVER 8 MONTHS 
List Price RSC Price 

WHARFEDALE DENTON £43.09 Pr. E29.95 
WHARFEDALE LINTON £53.35 Pr. £35.95 
LEAK 150 SPEAKERS £51.30 Pr. £31.95 
LEAK 250 SPEAKERS £60.86 Pr. E42.50 
LINEAR 202 AMPLIFIER £39.93 E24.75 
Rotel RT222 AM/FM Tuner £51.50 £36.95 
Wharfedale Denton Tuner/Amp £95 £54.95 
Also Shure Cartridges, Basf Tape, Koss H/Phones, etc. 

Prices shown correct at 30th May 1974 

MARQUESS 30 MARQUESS 30, - 

MacOOPIALD MP60 
MODEL 60 
AMPLIFIER 

AKAI TAPE UNITS A1l £1 
earn. GXC 46D :,',1%£160 -50 E1 14.95 

GXC 36D p ;Cé£ 112.75 £64.95 GXR 82D £124 90 £89.95 
GXC 38D £139.90 £99.95 4000 DS £132.50 f94.95 
GXC 36 £125.50 £89.95 1721 L £120.75 £86.95 
GXC 40T £189.50 £135 95 CR 8ID £84'10 E69.95 
GOLDRING GL72 T/Table & G800 £29.95 (Approx. value u7.30) Carr. 75p 

GOLDRING GL75 T/Table & G800 £34.95 (Approx. value £6720) Carr. asp 

PIONEER PLI2D T/Table on plinth & cover E39.95 List £55.97 
McDonald MP6OT/Table and P.U. E9.95 List £14.94 
BSR TD8S 8 track player. Special price £1295 
T/TABLES with MAGNETIC CARTRIDGE/PLINTH & COVER 
GARRARD SP25 MK IV with G850 Special Price f 19.95 (carr, LI) 

McDonald MP60 with G800 or G850 f19 (Carr. LI) 

GOLDRING GL75 with G800 £39.95 (Car, cl) 

A HI-FI 30 + 30W STEREO SYSTEM 
AUDIO 

FIDELITYOMARQUE MDEL 
60 

ARQUESS SPKRS. 
PLIFIER. 99.95 PAIR 

GARRARD SP25 Mk IV or McDONALD MP60 Total Value 
with 0800 Cartridge. Ready wired on Plinth with Cover. approx. £165 
Cabinets finished in Teak Veneer. Send S.A.E. for leaflet. Carr. £3 
Or Deposit £1148 and 18 fortnightly payments £5.74 (Total £114.80) 

H -Fl 10 + 10W STEREO SYSTEM 
AUDIOTRIEE STEREO 20 AMPLIFIER SPECIAL 
GARRARD TURNTABLE with Sonotone PURCHASE 
Cartridgewired-on Plinth with cover. Worth Double 
PAIR DIPLOMAT lOw SPEAKERS, Teak Veneer finish. l'arr. £2 

f55 
RSC G66 Mkll 6.6 WATT high quality STEREO AMPLIFIER 

Controls: Bass, Treble, Vol. and Bal. 10 Transistors plus Diodes. Output 
rating 1.H. F.M. Frequency range 20-20,000 c.p.s. Bass Control ± 12db. 

Treble Control ± 13db. Selector switch for 
Crystal P.U. or Tape/Radio. For speaker 
output impedances of 3 - 15 ohms. For 
standard 200-250v. A.C. mains operation. 
Attractive Black and Silver finished metal 
fascia plate and matching control knobs. 
COMPLETE KIT OF PARTS INCLUDING 
FULLY WIRED PRINTED CIRCUIT and 

COMPREHENSIVE WIRINGDIAGRAMS INSTRUCTIONS £275pr. Or FACTORY BUILT 
TEERERED 

CABINE . 
as illustrated 01850 or dep. 68.12 and 8 monthly payments 22.12 (Total 619.08). 

HI-FI SPEAKER ENCLOSURES Teak veneer finish. Acoustically lined. 
Size. approx. Carr. 45p.per enr. 

JE8 Size 16" x 11" x 9". SE8 For optimum perform - 
Pressurised. Gives pleasing ance with any Bin. 16.95 results with any £5.95 Hi-Fi speaker. L 
Bin. Hi-Fi speaker. Size 19 x 10} x 9in. 
SE10 For outstanding results SE12 For excellent per - 
with 10in. Hi-Fi formance with 12ín. Hi-Fi 
spkr. Size 254 x 16 £6.95 speaker and tweeter/7.95 
x 9in. Ported 254 x 16 x 9in. 

AUDIOTRINE HI-FI SPEAKER SYSTEMS 
Consisting of matched 12in. 11,000 line 15 Watt 15 ohm 
high quality speaker, cross -over unit and tweeter. Smooth 
response and extended frequency range £7 ,45 

Carr. 
ensure surprisingly realistic reproduction. 45p 
OR SENIOR 15 WATT 
HF126 15,000 LINE SPEAKER 

INCLUDING 
£7.95 S0Dr' 

AUDIOTRINE HIGH FIDELITY SPEAKERS 
Heavy construction. Latest high efficiency ceramic magnet». 
Plasticised Cone surround. "D" or "T" Indicates Tweeter Cone 
providing extended frequency range up to 15,000 c.p.s. 
Impedande 3 or 8-15 ohms. PLEASE STATE CHOICE. 

Exceptional perlormaaa at low cost. 
HFBOST 8' 10W 6865 HF120D 12' 16W 16 60 
HF102D 10' 10W £0 10 HF126 ir 12W 8795 
H1120 ir 15W 6316 1171261) 12' 12W 6850 

FANE 807T HIGH FIDELITY SPEAKER 
A full range Safi. 10 watt unit for excellent sound quality, in suitable 
eneloatue. Cast chassis Roll P.V.C. cone surround and long throw voice 
coil to achieve very low fundamental resonance of 30 e.p.s. Tweeter 
cone le fitted to extend high note response. Frequency range 26 Liz to 
15 KHz. Gauss 10,000. Impedance 3 or 8-15 I]. £3.99 PLEASE STATE IMPEDANCE REQUIRED List FÁ-50 
MODEL 808T 8' 15w. with parasitic Tweeter. £5.50 Response 25 Hz to 15 KHz. Clause 13,000 Imp 3 or 8-15(1. List £6.50 

R.S.C. MkIII SUPER 30 HIGH FIDELITY STEREO AMPLIFIER 
BUILD AN AMPLIFIER WORTH APPROXIMATELY 
DOUBLE THE KIT PRICE INCLUDING CABINET 
Only high grade components by ieading manufacturers 

Push Button Selector Switching For Magnetic or 
Jack Socket for Headphones Ceramic Pick -Ups 

regardless of Price. 
Output (per chan- 
nel) 15 watts RMS 

Silicon Transistors into 85¿. Fre- 
Diodes, Four Rectifiers 

Fre- 
quency Response 

Send S.A.E. for 7 Hz to 70 KHz Cabinet if req. 
full descriptive leaflet. ± 14 dB. £5 extra. 

R.S.C. STEREO FM III TUNER. FACTORY BUILT UNIT INC. 
in cabinet CABINET with 12 months' guar- 

£42.50 Visually matches £37'95 antee. Or Dep. £7 and 8 monthly jrt}(i 
Super 30 Mk. III payments £5.17 (Total £48.36). 

R.S.C. TA6 6 Watt HI-FI AMPLIFIER 
200-250e. AC mains operated. Response 30-20,000 c.o.s. -22dB. 
Separate Base and Treble 'litt and cut' controls. 3 input sockets for 
Mike, Gram, Radio or Tape. Input selector switch. Output for 
3-15 ohm epkrs. Max. sensitivity 510V. 0/P rating I.H.F.M. Enclosed enamelled case 
91 x 21 x 5tln. Silver finish facia 101 x 3101. £795 C. 

FACTORY BUILT 
. Complete kit, wiring diagram. and instruction.. 40p. £10.85 

O 
o.¢ 

R.S.C. TAI2 MKIII 6.5+6.5 WATT STEREO AMPLIFIER 
Fully Traneletorleed. H1 -Fi o/p of 6.5 watts per channel. Optimum performance with any 
crystal or ceramic P.U. Cartridge, Radio Tuner, Tape Rec. etc. Input Sel. Switch, Baas, 
Treble, Vol. A Bal. Controls. COMPLETE KIT OF PARTS WITH FULL E 12.99 Carr. 

WIRING DIAGRAMS & INSTRUCTIONS 40p. 
Factory built with Or in Teak Dep. 8250 a 8 mthly pymts 
12 mths guarantee E16.72 Veneer honing E 19.95 £2 50 (Total £22501. 

AUDIO FIDELITY FR1 SPEAKER KIT 
Response 30Hz-15KHz. Rating 15 watts in sealed cabinet. 
Imp. 8-15 ohms. 8" Bue Unit with P.V.C. Cone surround 
for ultra low resonance. Pressure Tweeter. Printed Circuit. 

Inductive/Capacitive Cross -over. Damping 
Material, Screws, Terminal Panels. 

Neon Indicator 
Satin Silver Finish Metal Fascia 
Solid State Circuitry 
Twenty 
Four 

COMPLETE KIT 
(less cabinet). 
Carr. 70p. .95 

£11 each. SPECIAL £14699 Pair 
Carr. Free. OFFER Carr. 50p 

'YORK' HIGH-FIDELITY 3 SPEAKER SYSTEM 
* Moderate size only 25 x 14 x 10in. approx. ION- 
* Response 30-20,000 c.p.s. Impedance 15 ohms 
Performance comparable with COMPLETE KIT 
units costing considerably more 25.95 Carr. 
Consists of (1) 12in. 15w Bass 75p 
unit with cast chassis. Roll rubber cone surround 
for ultra low resonance. (2) 3 -way quarter section 
series cross -over system. (3) 8 x 5in. high flux 
middle range speaker. (4) Dome Pressure Tweeter. 
(5) Quantity acoustic damping material. (6 Handsome Teak 
veneered cabinet. (7) Circuit and full ins ructions. Terms. 
Deposit £4.71 and 8 monthly payments £3.12 (Total £2967) 

R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS Primaries ,I 
Impregnated and Interleaved where mammy. 

MIDGET CLAMPED TYPE 21 x 25 x 21ln. 
250v., 80mA, 6 3v. 2a 01.10 
260-0-250v., 60mA 6 3v 2a 01.16 

TULLY SHROUDED UPRIGHT MOUNTING 
260.0-250v. 80mA, 6-3v. 2a., 0-5.6.8v. la. 51.55 
260-0-250v. 100mA, 6-3e. la., 0-6-6.9v. la. 61.46 
800-0.300e. 100mÁ, 6@v. la., 0-6-6.3e. 3a. 52.25 
300-0-300v. 190mA, 618v. la. c.t., 6.3v. la. 

For Mulland 610 Amplifier 12.56 
800-0-1110v. 100mA, 89v. 4a., 0 5.6.3v. 3a. 66.46 
050.0.360e. 160mA, 6@v. la., 0.5-6 -3v. 3a. 11.96 
426-0-425v. 200mA, 6.3v. rya., e.t., 5v. 3a. 16.66 
426-0-426v. 200mA, 6.3v. 4a., Twice 6v. 3a. 16.60 
460.0-450v. 260mA, 8.3v. 4a., e.t., 0v. 3a. 18.00 

TOP SHROUDED DROP -TARO' TYPE 
250-0-250v. 70mA, 6.3v. 2a., 0.6-8 3v. 2a. 61.68 
260-0460v. 100mA, 6.3v. 3 6a. 81.71 
260-0.300e. 100mÁ. 6.3v. 2a., 4.3v. la. 11.75 
360-0-350v. 80mA, 6.3v. 2a., 0-6-6-3v. 2s. 61.81 
260-0.250v. 100mA, 8.3e. 46., 0-6-6.3v. ea. 66.46 
300-0-300v. 100mA, 6.3v. 4a., 0-6-6.3v. 3a. 62.46 
300-0-300v. 130mA, 6.3v. 4a., c.t. 6.3v. la. 

Suitable for Mullead 610 Amplifier 11.66 
360-0-360v. 100mA, 8.3v. rya., 0 -6 -6 -Sv. 3a. 61.46 
360-0-350v. 150mA. 6.3v. 4a., 0-6-8.3v. Sa. 61.66 
FILAMENT or TRANSISTOR POWER PACK 
Types 6-3v. 1-5a. 66p; 6-3v. 2s. 80p; 4'Sv. Sa. SUP; 
6.3v. 6a. 61 66; 12v. la. ó1p; 12v. 3a. or 24v. 
1.5a 6160: 0.0-10v lia 6126; 0.12-26-42v 2a11'56. 

CHARGER TRANSFORMERS 0-9-10v. ira. 01.10. 
20a. 0125; Sa.111.40; 5a.01.60; 6».11.66; 8x.22.20 
AUTO (Step UP/step DOWN) TRANSFORMERS 
0-110/120e. 200-230-350e. 60.80 watts 1128, 
160 watts, 1210 260 watt. 0300; 600 watts 0840 

OUTPUT TRANSFORMERS 
Push -Pull 6 wait. EL64 to 3 (7 or 16 (1 .. ó6p 
Push -Pull 10 watts OVB, 3.5.8-16(1 .. 61.65 
Push -Putt EL64 to 3 or 16 (I 10-12 watt... 0150 
Push -Pull Ultra Linear for Musard 610, etc. 0246 
Push -Pull 10-18 watts, eectlonally wound 

6L6, KT66, etc., for 3 or 16 (ì 0220 
Push -Pull 20 watt high quality sectionally 

wound EL34, 6L8, KT88 etc. to 3 or 16 (1 18 05 

SELENIUM 
RECTIFIERS 

P. W. (Bridged) 
All 6/12v. D.C. 
output. Max. A.C. 

input 18v. 
1a, 28p. 2a, Up. 
3, asp. 4a, 71p. 

6a, 88D. 

L.F. CHOSES 
160mA, 7.10H, 250 
1) 779; 100mA, 
1011, 200 (1 ND: 
80mA, 10H, 360 (1 
66p; 80mA, 10H, 
400 nags. 
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IOt1wattDisco slreffivi 
50 WATT 50 WATT 
SPEAKER SPEAKER 

TWIN TURNTABLE 
WITH PRE -AMP. 

an 

III II1II19IÍI1IIIIII1I11011IIIVV 

Co 
wit 

d POWER AMPLIFIER .l 

'IZl1111) 

IIII 

Ídull 

y++ ( \ 
t41% 

mplete 
hlid 

'4'7'51G/we 

HEADPHONES 
MICROPHONE 

L 

DISCOMASTER TWIN TURNTABLE POWER CONSOLEp 
Garrard SP25 or McDonald MP60 turntable.. Sonotone or Acoe cartridges with £99.95 diamond styli. Facilities as TDI Console but with built -In 100 watt Power Am- 
plifier, complete with lid. Or Deposit 11148 and 18 fortnightly payments 25-74 Carr. £2.50 
(Total 211480) 

R.S.C. COLUMN SPEAKERS IDEAL FOR VOCALISTS 

All type, 15 Ohm. covered in Rexe and Vynalr AND PUBLIC ADDRESS in 

TYPE CI32 30-40 WATTS Fitted two 
12"TYPE 

C3170 70 WATTS. Fitted three 
ux 

exceptionally efficient, low feedback howl char- speakers 
2" watt Hi ghly sensitive 

power voice 
high o 

acterlette high flux 13' x 8.20 watt £ 19.95 Sloe apPrnx 
with4 hie 

14" 111". Dep. ß9a 951A 
meeker.. Term.: Dep. 22.95 and 8 8 mthly pymte. £4.31 £39.95 m'tbly payment. 2851 (Total 223.08) Carr. 65p. (Total 844-43) Carr. ß5p 

Units listed below 
(a) DISCOMASTER TWIN T 
TABLE CONSOLE with 
integral 100W amp. 
(b) PAIR OF HI-FI HEAD- 

PHONES 
(c) MATCHING DYNAMIC 
'MIKE' (attached to h'phone) 
(d) PAIR SO WATT SPEAKERS 

Black Resine covered 
Cabinets Size approx. 

(a) (b) (e) & 
(d) Carr. 83.00 

Deposit £19.95 & 19 fortnightly. 
payments of £7.87 (Total £169.48). 

ALL RSC PRICES INCLUDE VAT FANE 
INTEREST CHARGES 
REFUNDED on Credit 

Purchases settled in 3 months 

MINSTREL 8W GUITAR AMP. 
Incorporating Tremolo and 13" x 8" or 10" Speaker. Output 
M watts R.M.B. Contlnuoue. S Jack Inputs for Microphone and 
Instrument. Maine Neon Control.: Volume, Tone,n Tremolo 
Term. Tremolo Intensity. } 1 .95 Terme: Deposit 83'96 and B monthly 
payments 1.229 (Total 123 07). Carr. free 

CRESCENDO 

SPEAKERS 

Full range 
available at 

ALL 
BRANCHES 

TDI DISCO 
CONSOLE 

Incorporating twin Garrard SP25 
or BSA MPSO type turntable. and 
Sonotone or Aco. Cartridge. with 
diamond ,tylii. Separate Vol. con- 
trol§ for each turntable. Alto 
MONITORING FACILITIES. plus 
Treble and Ban Controls. Separate 
input for 'mike' with vol. control 
switch. Black Vynide covered 
Cabinet Vh tee 

£6995 
IDmteatlon on 1.21. 
Or Dep. 17.98 and 
18 fortnightly pymt.. 
2299 (Total º79.60) Carr. £1.50 

FAL PHASE 50 Mk. III AMPLIFIER 50 WATT 
Solid state. 4 Separately controlled input. Plue muter vol. control. 
Ind. Baas and Treble Control.. Protective Circuitry againet serious 
output overloading. Output for Speaker/e 3 to 30 ohm.. Size 17" x 
7" x 75". 200-250v. A.C. main.. Output 50 watt. f 39.93 music rating. Or deposit 1998 & 8 monthly pay - 
meats 1481. Total 244.41. 

FANE ULTRAHIGH POWER LOUDSPEAKERS 
Ail power ratings are R.M.S. continuous. 2 YEARS' GUARANTEE 

High flux ceramic magnets. ALL CARRIAGE FREE. 
'POP' 100 
18" 100 Watt 

14,000 gauss 
e/150 
£29.70 

Dep: 8880 and 
thly payment. 

8880 (Total £34.20) 

'POP' 60 'POP' 50 
15" 60 Watt 

14.000 gaunt 
81150 

£16.95 
Dep. 82.17 and 8 
monthly payments. 
22.17 (Total 219.68) 

FOR BASS GUITAR, ELECT. ORGAN. ETC. 

12" 50 Watt 
13,000 gauss 
Isn £ 12.99 

Dep 2195 and 8 
monthly pay- 
ments 111.71 
(Total 61558) 

PAIR SUITABLE 
ALL PURPOSES 

NEW 'POP' 55 12" 60W £15.95 Gauss 15,000 Imp 8/150 Or Dep £2 45 & 
8 monthly payments £2 (Total £18.45) Carr. Free 

RSC PHANTOM `50' nd 1llndLoB dsp.k.,. 
For Lead Guitar, Mic., Gram, Radio. Tape (Not for nee with Ban. 
Instrumente). Inc. 8 Inputs and 2 vol. control. plus Treble, Baez and Freiene.. 
Output Jack for additional 16 ohm Speaker. Attractively flubbed In black with 
silver -finished fascia and trimmings. Compact Kee. Fitted carrying handle. 
Tern,: Deposit 110.89 and 8 monthly My 

ONLY £4995 mente 98180 (Total 116761). Carr. 2160 
SAE for leaflet UK Mainland SPECIAL PRICE for limited period 

REGENT 50X AMPLIFIER 
A powerful high quality unit for lead, 
rhythm, guitar, vocalists, gram, radio, tape. 
Peak Output rating. Not for Bass Guitar. * Two extra beery duty 12in. speaker.. * Four Jack inputs and two Volume 
Controls for instant use of up to four pick -upe 
or "mikes'. Base and Treble control.. 
Send B.A.E. for leaflet. Credit Terme: 
Deposit 1798. & 18 fortnightly 
Payment. of 88.99 (Total 87980). £69.95 Carr. £2.50. 
REGENT SOB for Baez Guitar and 
general purposes. Or Dep. 2918 a 
18 fortnightly payment. 24-59. £79.95 (Total 119130). Carr. 22-50 

NOW SEVEN NEW BRANCHES 

BOLTON, COVENTRY 
DONCASTER, STOCKPORT 
SUNDERLAND, PRESTONoa 
and NOTTINGHAM 
R.S.C. BRANCHES OPERATE A 5 -DAY WEEK 

OPEN ALL DAY SATURDAY 
BRADFORD 10 North Parade (Closed Wed.). Tel. 25349 
BOLTON 23 Deansgate. (Closed Wed.). Tel. 33512 
BIRMINGHAM 30/31 Great Western Arcade. 

Tel. 021-238 1279 (Closed Wed.). 
COVENTRY 17 Shelton Square, The Precinct. 

Tel. 25983 
DERBY 97 St. Peter's Street. (Closed Wed.). Tel. 41364 
DARLINGTON 19 Northgete (Closed Wed.). 

Tel. 68043 

FANE SPEAKERS 'POP' 25/2 12 in. 30 WATT 
Dual Cone 15 11 (for uses (tnsn/1 CREDIT TERMS (PAIRS 
other than Bass Guitar or !iJ UX 999 ONLY) Dep. !2.80 a x 

Electronic Organ). Carr. free mthly p21 !E 80 
(Total 821E0). 

GROUP EQUIPMENT PACKAGE OFFERS 
P.A.L. PHASE 50 MK. IU AMPLIFIER 
PR. FANE POP 85.'9 80W L/IPEAKERS 
Term.: D.poeit £8.77 and 8 monthly 
payments of 0877 (Total 260.98) 
P.A.L. PHASE 60 MK.m AMPLIFIER 
PR. PANE POP 60 L//PEARERB 
Tonne: Deposit 210-05 and 18 fortnightly 
payments of 0888 (Total 269.99) 

P.A.L. PHASE 60 AMPLIFIER 
PAIR L12/20 SPKR! (ln Cabinet.) 
Terme: Deposit 810.06 and 18 fortnightly 
payments 28'83 (Total 869.99 ) 

888.98 PACKAGE PRICE 

267.91 £52.95 
re 

[1 ]0 
229.98 
216.98 

265.91 

85998 
t86-90 

.B58ß 

PACKAGE PRIOE 

£59.992 
PACKAGE PRICE 

£59e99E200 

HIGH QUALITY LOUDSPEAKER UNITS 
ALL TWO TONE REXINE AND VYNAIR FINIS(( 
LUS 50 WATT Fitted pair of 12" 50 

£39.95 watt high flux speakers for conservative 
rating. Impedance 8-15 ohms. Carr. £1.50 
Or deposit 8798 and 8 monthly payt.. of 24-72. Total 245.71 
L12/20 12" 95 WATT 13,000 L1ß/1010-15 Watt Veneered 
lines 16 ohm. Terme for Pair.. cabinet 12" unit 8-15 ohm. £7.95 Dep 23.82 Sr 8 £12.95 Approx. 14" x 14" x 8". 
mthly pymte 2888 Carr. 65p. Terme for Pair.. Dep. 2805 te 
(Total me 88) Carr. 55p. 8 mthly pymte 12-05 (Total 81845). 

GP30 AMPLIFIER 
For Guitar, Vocal or 
Instrumental Group 
A 4 Input, 2 vol. control HI-FI 
30 watt unit with Separate Be... 
and Treble controls. Current 
valves. Peak output retina. 
Strong Rexloe covered cabinet with 

h.ndlee. Attractive black/diver P.V.C. fascia. Neon indicator. 
For 200.250v. A.C. main.. For 3 or 16 ohm 
speaker. Band S.A.E. for leaflet 
Terms: Deposit £3.58 and 8 £27.95 
monthly payments of £3.58 
(Total £32.22). Carr. 75p 

NEW LARGER PREMISES AT HULL, 
DARLINGTON, NEWCASTLE & DERBY 

=C:1 

C4/100 HEAVY 
DUTY COLUMN 
SPEAKERS 
Suitable for Public Address or 
Vocal and Instrumenta Group.. 
Fitted four 12" 50 watt speaker.. 
Robust attractive Vynide 
covered cabinet 58" x 116" x 10" 
approx. 
SPECIAL Carr £59.95 PRICE £1.50 
Or Dep. 220 and 112 mthly 
pymts 28.90 (Total 28880. 

Barclaycard 
and Access 
accepted 

All items subirci to availability. 
Prices corree at 30.5.74 E. & O.E. 

HI-FI CENTRES LTD 
DONCASTER 3 Queenegete, Waterdals Centre. 
EDINBURGH (Closed Thur.). Tel. 63069 

101 Lothian Rd. (Closed Wed.). Tel. 229 9501 
GLASGOW 325 Argyle St. (Closed Tue..). 

Tel. 248 4158 
HULL 7 Whitefriargate (Closed Thur..). Tel. 20505 
i_EICESTER 32 High Street (Closed Thur..).Tel. 56420 
LEEDS 5-7 County (Mecca) Arcade, Brlopete 

(Closed Wed.). Tel. 28252 
LIVERPOOL 73 Dale St. (Closed Wed.). Tel. 2383573 
LONDON 238 Edgware Road, W.2. (Closed Thurs.). 

Tel. 723 1829 

MAIL ORDERS & EXPORT ENQUIRIES TO: - 
AUDIO HOUSE, HENCONNER LANE. LEEDS. 18. 
Tel: Pudsey (09785) 77881. 
TERMS O.W.O. or 0.O.D. No O.O.D. under 81. 
POSTAGE 289 EXTRA UNDER 80. 88p EXTRA 
OVER 12 OR AS QUOTED. TRADE SUPPLIED. 

B.A.E. PLEASE WITH ENQUIRIES. 
SUPPLIERS TO GOVT. DEPTS. H.M. FORCES. 
EDUCATION AUTHORITIES & HOSPITALS. Etc. 
MAIL ORDERS MUST NOT BE SENT TO SHOPS 

MANCHESTER 60A Oldham Street (Closed Wed.). 
MIDDLESBROUGH Tel. 238 2778 

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

Centre (Closed Wed.). Tel. 21469 
NOTTINGHAM 19/19A Merket Street 
PRESTON (Closed Thurs.). Tel. 48063 

41 Friargate Walk, St. Georges Shoppo Prec. Tel. 51979 
SHEFFIELD 13 Exchange Street (Castle Mkt. Bldg. 
STOCKPORT (Closed Thur..). Te1.20716 

8 Little Underbank (Closed Thurs.). Tel. 480-0777 
SUNDERLAND 5 Market Sq. (Closed Wed). Tel. 70573 
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ESSENTIAL BOOKS FOR RADIO AMATEURS 
TEST EQUIPMENT 

for the radio amateur 
by H. L. Gibson, CEng, MIEE, G8CGA 

Explains in detail the theory behind modern measurement 
techniques, and describes many items of equipment of 
special interest to the home constructor. Topics include 
signal sources, attenuators, oscilloscopes, swept measure- 
ments, aerials and transmission lines. Detailed instructions 
ire given for the construction of many items of test gear. 
120 pages £2 post paid 

A GUIDE TO AMATEUR RADIO 
by Pat Hawker, G3VA 

This extensively revised 15th edition is an indispensable aid 
to all who want to know more about amateur radio. 
Specially designed to assist the newcomer to the hobby, 
it covers technical, operating and licensing matters. 
96 pages Price 90p post paid 

These are just four of a complete range of technical pu 
amateur. Send a large s.a.e. for the complete list. 

The RSGB is the national society representing all 
to all interested in the hobby: write to the General 

TELEPRINTER HANDBOOK 
by D. J. Goacher, G3LLZ, and 

J. G. Denny, G3NTT 
A brand new book covering all aspects of modern teleprinter 
techniques. Full descriptions and maintenance data for all 
widely -used machines, together with design and use of 
ancillary equipment. Definitely a book for the teleprinter 
enthusiast's work bench. 
376 pages £5-35 post paid 

AMATEUR RADIO AWARDS 
by C. R. Emary, G5GH 

Lists all the world's major awards from national societies and 
how to obtain them. 
Includes reproductions of certificates and maps, and 
operating information. 
Loose-leaf binding allows insertion of amendment pages at 
a later date. 
194 pages Price £1-40 post paid 

blications, log books and maps for the radio 

UK radio amateurs. Membership is open 
Manager and ask for full details. 

RADIO SOCIETY OF GREAT BRITAIN 
35 DOUGHTY STREET, LONDON. WC1N 2AE TEL: 01-837 8688 

ENGINEERS 

YOURSELF FOR A 

BETTER JOB WITH MORE PAY! 
II,, V,,11 Want prinotlIt, a better job. The 1I.1-I-:-T-i;uidr tc,. uld he 
nhGaa ha, -"ti 1l.pn-t It .[< -ad1 I It . 

, Ina, -1o vat rha -, I I'd ea I;ha low -,--t .ti,ndt I Il,h,Ilf 1 bin,'FRI-n;I,,,uk 
ii-I.I!.T homwstudvl ourse. 'phrtenren,. new flow ,riilL Liga lieti and niilii-,Li iii.l, all 
b,ik, t naa and you ,,in pu)' n,-l'uu- I. It c MLitt bc ll, bust thlnó l't II 

Gnrn, 
V 

cr did- CUT OUT THISCOUPON BM MI, 
ÑOS. CHOOSE A BRAND NEW FUTURE HERE! 

Tick or state subiest of interest. Post to the address bebo 

Practical Radio u Radio Amateurs il] 
Electronlca Practical TV 
(Technatron) _î Colour Television D 

Electronic Computer Electronics D 
Engineering C & G LI Radio 

TV Maintenance TV Servicing Cert. D 
& Servicing Post Master General 

General Radio & 1st & 2nd Class 
TV Engineering 1-1 Certs. 

Radio Servicing, C & G Electrical 
Maintenance & Engineering 
Repairs Li Practise 

City & Guilds Radio, C & G LI Installa 
TV Electronics tione and Wiring 
Mechanics 

To S.I.E.T. BPW OS Aldermaston Court, Reading RG/ 4PF 

NAME (Block Capitals Plaasa) 

ADDRESS 

Other subiects 
Accredited by C.A.C.C. 

General Electrical 
Engineering 

Society of Engineers 
(Electrical Eng.) 

Electrical Installa- 
tions and Wiring 

C & G Electrical 
Technicians 
(Primary) 

C & G Tele- 
communications 

1 

1 

EI 

1 

t 
QK BPW OS' 

Ape 

Member of A.8. C.C. 

' 

1 
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

Why pay more - look at our 
Fantastic Bargain Offer/ 

THE AVON AUDIO SYSTEM 

The uncabineted system is ideal as an economical onomical replacement for 

an outdated chassis. Stereo Amplifierfor Stereo/Mono record 
1 eproduction. Tuner with medium, long and short wavebands provides 
Worldwide coverage, even the weakest continental stations can be 
received with superb clarity. Push button band selection, 10 watts 
total output. Frequency response 25-18000 Hz. 
LATEST SSR STEREO/MONO TWIN ELLIPTICAL SPEAKERS 
RECORD CHANGER plays all These low impedance, perma- 
lepes of 7in., IOin., and 12ín. nent magnet units have been 
Mono or Stereo records. Manual specially selected to provide 
er auromatic play. the fullest range of audio 

reproduction. 

EASY TO INSTALL-NO TECHNICAL KNO W. 
LEDGE REQUIRED. List Price C4574. OUR PRICE 

£3500. edit Terms £330 
deposit plus C2 Pose & Packing 
followed by 9 payments of C4- l0 
(Total Credit Terms C44.40) 
Don't miss this bargain. 
SEND £S50 TODAY 

ALL EQUIPMENT COVERED BY OUR 12 MONTHS FULL GUARANTEE 

CALLERS WELCOME 18 

100 Chase Side, Southgate, 

PW 8/74 London N145PL 
Tel: 01-886 3733'9666 e---- -m---_l ® radio 
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C. T. ELECTRONICS 
NOW AT 267 AND 270 ACTON LANE, 

LONDON W4 SDG 

Now open our new components shop. These premises are 
very much larger and will enable us to have greater stocks 
than we already have. Having all the components under one 
roof will now guarantee you speedier service on the counter, 
and on the mail order side. We have an enormous range of 
components to choose from. If you are having problems 
getting your components then come along. We are open 
from 9.30 am. through till 6.00 pm. Monday to Saturday. The 
ne underground is Chiswick Park, and there are no 
parking restrictions. 

SEMICONDUCTORS 2N545B) 
AC107 35p BCY70 22p MPSA06 
AC125 2Sp BCY71 22p MPSA16 
AC126 25p BCY72 250 MPSA56 
AC127 27p B0121 75p' MPSU06 
AC128 280 B0123 75pIMPSU56 
AC176 27p BD124 80p NKT135 
ACY17 25p BD131 75p NKT222 
ACY18 30p BD132 75p NKT401 
ACY19 30p BD153 75p NKT404 
ACY20 25p B0156 75p NKT773 
ACY39 55p BDY11 £1401NKT774 
ACY21 300 BOY17 £1.60 0A5 
AD140 60p BDY19 £1-95iOA10 
AD149 65p BF152 20p. 0A47 
AD161 IOp BF194 14p OA70 
AD162 40p 8E195 15p 0A79 
ADZ11 £1.80 BFX29 30p 0A81 
AF114 25p BFX84 30p' 0A90 
AF115 25p BFX85 30p' OA91 
AF116 25p 13FX86 30p 0A200 
AF117 25p BFX88 30p 0A202 
AF118 60p BFY10 35p 0A210 
AF172 30p BFY44 50p OA2t1 
ASY28 30p BFY50 25p °C76 
ASZ21 60p BFY51 25p 0C19 
BA102 33p BFY52 25p 0C22 
BA112 50p BFY53 25p 0C26 
BA114 16p BFY90 66p OC28 
BA156 15p BSW63 65p 0C36 
BC107 12p BSW68 800 0C36 
BC108 12p BSY95A 12p 0C42 
BC109 12p C111 50p 0C44 
BC147 12p C426 40p 0C45 
BC148 12p BY100 15p OC70 
BC149 12p BY126 20p 0071 
BC153 15p 8Y127 20p 0072 
BC157 11p BY164 65p 0075 
8C158 15p IS100 15p 0076 
8C158 15p IS103 20p 0077 
BC169C 11p MJ340 55p °C81 
8C182 lIp MJ481 95p 0083 
3C183 14p MJ2801 £125 0084 
.3C184 14p MJ2901 £2.20 0C139 
.3C212 14p MJE340 50p 0C140 
3C213 14p MJE370 75p 0C170 
3C214 14p MJE371 90p 0C171 
BC000 12p MJE520 65p 0C200 
BC000 12p MJE2955 OC201 
BCY30 40p £1 95 0C202 
BCY31 55p MJE3055 85p TIP29A 
BCY32 OSp MM1613 43p TIP30A 
BCY33 l5D 

MM1712 60BCY34 p TIP31A 

BCV38 65p MPF102 45p (2N5458) 35p 
BCY39 £1.00 MPF103 TIP32A 74p 
BCY55 £160 (2N5457) 35p TIP33A £105 
QTY. DISCOUNTS: 12+ less 10%; 25+ 

TIP34A £1.55 2141308 25p 
IOp TIP35A £335 2N1309 25p 
35p T1P36A L2-65 2141613 25p 
30p TIP41A 7e 2141711 25p 
35p TIP42A 90p 2N2147 70p 
75p TIP29B SBp 2N2160 65p 
70p TIP30B 6Op 2N2217 25p 
35p TIP31B 711p 2N2218 25p 
25p TIP32B 82p 2N2219 25p 
85p T1P338 £1'.2 2142222 20p 
t0p TIP34B Et -68 2N2222A 25p 
30p TIP35B £2.61 2N2306 70p 
25p TIP36B L36/ 2142640 50p 
20p T1P418 83p 2N2046 £1-50 
20p TIP42B 9tp 2N2904 25p 
10p TIP29C 71p 2N2905 25p 
12p TIP30C 78p 2142906 25p 
12p TIP31C 115p 2N2907 2Sp 
10p TIP32C £1 IS 2N2926 12p 
10p TIP33C £1.10 2N3053 25p 
10p TIP34C £1:90 2N3054 65p 
10p TIP35C £3-t0 2N3055 50p 
10p TIP36C £/.'10 2N3232 70p 
35p TIP41C 95p 2143525 95p 
36p TIP42C £1:10 2N3702 14p 
90p T1S50 41'p 2143703 12p 
85p ZTX107 1lp 2143074 12p 
55p,, ZTX300 15p 2143705 12p 
65p ZTX500 16p 2N3706 12p 
65p ZTX501 top 2N3707 12p 
60p ZTX504 SOp 2143708 12p 
BSp ZTX531 30p 2N3709 12p 
40pZTX550 '25p 2N3771 L270 
20p, N659 fp 2143772 £275 
20p. N914 lip 2N3773 £295 
15p N916 9p 2143819 35p 
17p N4001 8p 2143820 55p 
20p N4002 lip 2N3866 85p 
25p 144003 9p 2N3904 22p 
25p N4004 10p 2N3905 25p 
40p' N4005 12p 2144058 12p 
25p' N4006 15p 2144059 12p 
25p N4007 14p 2144060 12p 
25p /44148 7p 2N4001 12p 
30P 2N696 21íp 2144126 17p 
30p 2N697 24p 2N4286 15p 
25p 2N698 25p 2144287 15p 
30p 214706 7 tp 2N4288 15p 
50p 2N706A 15p 2N4289 15p 
BOp 2N708 lip 2N4290 15p 
75p 2N930 20p 2N4444 £1:00 
49p 2N1132 25p 2144871 35p 
58p 2141302 lap 2144920 60p 
62p 2N1303 10p 2N5191 960 

2N1304 25p 2N5194 £110 
2N1305 25p 40360 SOp 
2141306 25p 40361 SOp 
2N7307 2Sp 40362 S5p 
ess 15%; 100+ 20%. 

DIGITAL INTEGRAL CIRCUITS 
SN7400 20p SN7430 20p SN7474 40p 
SN7401 20p SN7432 /2p SN7475 55p 
SN7402 20p SN7433 70p SN7476 45p 
SN7403 20p SN7437 65p SN7480 80p 
SN7404 20p SN7438 65p SN7481 £125 
SN7405 20p SN7440 20p SN7482 07p 
SN7406 30p SN7441AN SN7483 £100 
SN7407 30p 75p SN7484 90p 
SN7408 20p SN7442 75p SN7486 45p 
SN7409 /5p SN7443 £1.00 SN7490 75p 
S47410 20p SN7445 £2.00 SN7491AN 
SN7411 23p SN7446 £2.00 £1.00 
SN7412 12p SN7447 £1-75 SN7492 75p 
SN7413 30p SN7448 £1.75 SN7493 75p 
SN7416 30p S 745 20p SN7494 80p 
SN7417 30p SN7451 20p SN7495 80p 
SN7420 20p SN7453 20p SN7496 £1.00 
SN7422 18p,S147/54 209 SN7497 £625 
SN7423 /8p SN7460 20p SN74100£250 
SN7425 48p SN7470 30p SN74104£145 
SN7427 42p SN7472 30p SN74105£1.0p SN74165£4 00 
SN7428 50p SN7473 40p SN74107 545 SN74166£4 00 

SN74110 80p 5N74167£8-25 
SN74118£1 -00 SN74170£/10 
SN74119£1-90 SN74174L2.00 
SN74121 850 SN74175£1 35 
SN74122£1-35 SN74176£1:60 
5N74123£270 SN74177£1-60 
SN74141 £1:00 SN71180£1 -55 
SN74145£150 SN74181£7'00 
SN74150£3.35 SN74182£2-00 
SN74151 £1 -10 SN74184£2.15 
51474153 £1 -35 SN74185A 
SN74154£2 00 £240 
5N74155£1 55 SN74190£1-95 
SN74156£1 -55 SN74191 £1.95 
SN74157£1.60 SN74192£2-00 
SN74160£2.60 SN74193£200 
SN74161 £2i0 SN74194£2.50 
SN74162£3 40 SN74195£1 85 
SN74163£340 SN74196£1 50 
SN74164£2-75 SN74197£1 50 

SN74198£4:60 
SN74199£4.60 

S.C.R.s 
CRS7/05 /Op 
CRS1/10 56p 
CRS1/20 BOp 
CRS1/40 85p 
CRS1/60 BOp 
CRS3110 62p 
CRS3/20 . . . 420 
CRS3/40 ... 110p 

CRS7/400 . 00 
CRS16/100 t5p 
CRS16/200 . 1100 
CRS16/600 £1 80 
C106B 4Sp 
C106D 78p 
40669 Np 
TIC44 35p 
2N4444 80p 
BTIO/500A lip 

BRIDGE 
RECTIFIERS 
WO21A200V 38p 
BY1641 .4A 200V 

S7p 
MDA952/2 

6A 100V 80p 

ZENER 
DIODES 
BZY88 Serles 
400mW 3 3V - 
33V. 5% 1Sp 
1 5W ange 250 
10W range 450 

L.E.D. 
TIL209 28p 
HP5082 28p 
MA2082R 25p 

L.D.R. 
ORP12 .... 250 

NE555 timer .. 90p 

TRIACS 
TX L2288 8A 400V 95p 
SC4OD .... £1.40 
SC40E £1.65 
SC45D £170 
SC45E £2.10 
SC50D L2.42 
SC50E £2.70 
DIAC 25p 

LINEAR I.C.s 
LM309K 5V. 1A. 

Voltage Reg £2 10 
LM723C 237V. 

150mA Volt- 
age Reg Et -Os 

MFC4000 250mW 
Audio 80P 

TBA800 5Watt 
Audio £1 50 

709C Op Amp 
D.I.L./T099 45p 

741C Op Amp 
8/14 D.I.L / 
TO99 55p 

748C Op Amp 
D.I.L 75p 

747C Dual Op 
Amp £1 20 

ZN414 Radio 
LC £1.25 

TAD100 Radio 
I.C. Inc. Fil- 
ter £1 90 

CA3014 £1.55 
CA30113 £ 1'00 
CA3028 £1 .20 
CA3036 £1.00 
CA3046 950 
CA3048 £2.35 
CA3075 -Al£1 

CA30900 . . . £O.85 
MC1303L £2.20 
SN76023 6W Audio 
with circuit £1.75 

ALUMINIUM BOXES 
L W H 

A87 21 x 54 x 1}In 50p 
A138 4 x 4 x 50p 
AB9 4 u 24 x 1 In sop 
ABtO 4 54 x 1 in 50p 
AB11 4 x 24 x 21n 60p 
AB12 3 x 2 x lin 44p 
AB14 7 x S x 2}In top 
AB15 8 x 8 x 31n E1 06 
AB16 10 x. 7 x Sin £1.22 
AB17 10 x 44 x 31n £1.00 
AB18 12 x 5 x 31n £1.20 
AB19 12 x 8 x 3in £1.60 

ALUMINIUM BOXES WITH SLOPING 
TOP PANEL -Ideal for Pre -Amps, etc., 
using Slider Controls 
AB20 8" Length 9" Width 34" Height at back 

2" Height at front 6" Slope to front 
With P.K. Screws £2.00 

AB2t As above but 10" long £2.20 
AB22 As above but 12" long £2.40 

V 41 Vu meter Lt -S0 
The V41 is calibrated -20 to +3 and o-100%, 
making it suitable for use as a recording 
level meter or as a power output Indicator. 
Sensitivity: 130 4A. Internal resistance, 600 
ohms. Dimensions: 40x10 x 29 mm. 

V.A.T. 
Unless otherwise stated all prices are 
EXCLUSIVE of V.A.T. Please add 10% to 
all orders. Carriage: orders under £5 + 20p. 
Over £5 post free. 

**SPECIAL OFFERS** 
MINIATURE MAINS TRANSFORMER 
BRI. 240V. SEC. 12V. 100MA Manuf.: 
Hinckley 
Size: 36 x 45 x 40mm. F.C. 53mm. 
Price 1-45p. 100-60p ea. 1,000-50p ea. 10,000- 
40p ea. 
3 CORE PVC INSULATED MAINS 
CABLE. GREY ML6650. 3 x 7/0.2mm Price 
100m -L4 - 50. 1000m-£35. 10,000m-£330. 
0.47mfd. S0V MYLAR FILM CAPACITOR. 
Size 1" x O.35" a 0.85" P.C. Mount. Price 100- 
98p ea. 1000 -Sp ea. 10,000-4.3p ea. 
200V. A.C. SOLENOID. Reversible op- 
eration; twin coll. Site approx. 2; x 1} x l}In. 
90p ea. 
30 unmarked 0071 translators £1 AM 
25 Urmarked 250mW Zenerdlode, 4 7V, 5 -IV 
6:2V, 7-5, 9.1V, 10V. Measured and tested. 

£1:00 
Please state voltage required. 
50 GE Diode OA47 equivalent. E1 .00 
TRANSFORMER: DOUGLAS PRI. 0, 115, 
200, 220, 240 SEC. 25-0-25-0-6V. 24A. £4.50 
+ 50p p.p. 
TRANSFORMER 
PRI. 0, 115, 160, 205, 225, 245 SEC. 35-0-35 
1 2A. £4.50 + SOP. P.P. 
MULLARD TUBULAR CERAMIC UHF 
TRIMMERS (PROFESSIONAL) 
Type 092 0.8-2 2pF 

801 0.0-22pF / Price top ea. 
991 0.5-13pFJ 

QUANTITY DISCOUNTS PLEASE 
TELEPHONE 

1000pF Feedthrough capacitor Sp ea. 
Miniature tubular P.C. trimmers 

3:5-13pF 
6-30pF 10p ea. 
40 c/o Varley 700Lì relay Sop ea 

TO3 VOLTAGE REGULATORS 
L005 5V 650mA, L036 12V 500mA, L037 15V 
450mA £1.50 ea. 
VEROBOARD 0x1 0'15 
24 34 32p 23p 
24 5 35p 35p 
34 u 31 35p 3Sp 
34 5 40p 41p 
17 , 24 £1.05 79p 
17 34 £1.43 £1.12 
17 , 5 £1.84 - 
Pin Ins. Tool 72p 
Sp. F. Cutter 52p Prices 
100 Pins SS 30p correct 
100 Pins DS 30p June 12. 
500 Pins SS £1.20 
500 Pins DS £1.20 
NEW SERIES TRANSISTOR 
DATA BOOKS 
1. DTA3 USA Band 3 Transistor Character. 

istics 2N21 -2N6269 all numbers. 
2. THT Thyristor, That, Mac, Put, UJT's. 
3. DTJS Japanese Transistor Character- 

istics 2SA, 2SB, 2SC, 2SD numbers. 
4. DVT Diode, Comparison Tables. 
5. Band 1. Transistor Characteristics. 

European numbers AC, AF. BC, BF etc. 
6. TVT. Transistor Equivalent Tables. All 

books contain pin connections and 
semiconductor outlines. 

Price £1.10 per book, £8 per 6 books inc. post 

ALSO STOCKED £2.50 
Electrolytic Capacitors Mullard, Sprague, 
Lorlin etc. Polyester, Polystyrene, Sliver 
Mica Capacitors etc. Resistors 4W-10Watt. 
Potentiometers; carbon, wirewound, Preset, 
Rectilinear multilurn. Antex Soldering 
Irons switches, rotary, elide, toggle, etc. 
Cable, veroboard. 

AUDIO ACCESSORY SHOP, 
VALVE AMPLIFIERS 

5 Watt £12.50 50 Watt £38 25 
15 Watt £24 50 150 Watt £75 90 
30 Watt £29 50 500 Watt £12450 

TRANSISTOR AMPLIFIERS 
FAL Phase 50W £39 93 I FAL Phase 100W £9995 

DISCO CONSOLES 
FAL Disco Mk 2 £82 99 FAL Power Disco £12375 

ALL PRICES INC. VAT 1 (with 70W RMS Amp) 

TEAK VENEERED SPEAKER CABINETS 
For 8 x 5in Speaker Size 7; x 114 e 5) £3.50 

8in + Tweeter 9; x 13; x 5; £5.00 
13e Oin 104 x 17 x6 £5.75 
13 x 8in + Tweeter 12 x184 x8; £730 
121n + Tweeter 154 x 18 x 84 £9.00 

REXINE COVERED SPEAKER CABINETS 
Suitable for P.A. or DISCO use; takes 12in speaker unit. Size approx. 

180100810 £9.00 
SPEAKER CLOTH 
Available in Black or Green; approx, width 54in £1.75/rd. 
HEADPHONES 
Type H-202. Features: Mono/stereo switch, Volume controls on each 

channel. Free. response: 20-20,000Hz. Impedance: 4-16ohms. £4.50 

17 TURNHAM GREEN 
DISCO LIGHTING 
Oilwheel 61n die. £5.25 
Suitable ¡rpm motor £1'00 
Strobe 4 Joule £2500 
Single flash box £7.10 
(100W Red, Blue, Gn. 
Yel.) Triple flash box £16'25 
150W Projector and 
Wheel £2500 

Full range of Eagle and 
TTC products available at 
discount prices. 

Secondhand bargain 
basement now open. 
High quality HI -Fi and 
audio equipment. 

TERRACE, CHISWICK W4 
Sin. 
HI-FI SPEAKER 
Dual cone plasticised roll 
surround. Large ceramic 
magnet. 50-18,000 cis. 
Bass resonance 55 c/s. 
8 ohm impedance. 
010. 10 watt. 

£375 Each 
Post 25p 

E.M.I. 
134 x 8in. 
SPEAKER 
SALE! 
With twin tweeters 
and crossover, 10 watt. 

£4.50 
Post 25p 

ALSO IN STOCK 
Chassis speakers: Goodmans; Fane; Celestlon etc. 
REEL to reel tape by BASF, EMI, etc. CASSETTES, 
Memorex, Phillips, etc. Generous discounts on bulk 
purchases. Please send s.a.e. for price list. 

ALL MAIL ORDER AND ENQUIRIES TO 270 ACTON LANE TEL: 01-994-6275 
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PE SCORPIO Mkt 
ignition system kit 
new from 
ELECTRO SPARES 
*6 OR 12 VOLT 
*+VE AND - VE GROUND 

Here's the new, improved version of the original PE 
Scorpio Electronic Ignition System-with a big plus over 
all the other kits-the PE Scorpio Kit is designed for both 
positive and negative ground automotive electrical 
systems. Not just+ve ground. Nor just-ve ground. But 
both I So if you change cars, you can be almost certain 
that you can change over your PE Scorpio Mk. 2 as well. 
Containing all the components you need, this Electro 
Spares PE Scorpio Mk. 2 Kit is simply built, using our easy - 
to -follow instructions. Each component is a branded unit 
by a reputable manufacturer and carries the manu- 
facturer's guarantee. Ready drilled for fast assembly. 
Quickly fitted to any car. 
When your PE Scorpio Mk. 2 is installed, you instantly 
benefit from all these PE Scorpio Mk. 2 advantages. 
* Easier starting from cold * Firing even with wet or 
oiled -up plugs * Smoother running at high speed * Fuel saving * More power from your engine * Longer spark plug life * No more contact -breaker burn 
Electro Spares prices: 
De luxe Kit only £11.50 inc. VAT and p & p. 
Ready Made Unit £14.75 inc. VAT and p & p. 
State 6V or 12V system. 
Send SAE now for details and free list. 

FM VARICAP STEREO TUNER 
As featured in the May 1973 issue of 'Practical Electronics 
Superb Hi-Fi tuner Kit now available from Electro Spares. 
Including cabinet and all components - pre-set Mullard 
modules for R.F. and I.F. circuits. Motorola I.C. Phase Lock 
Loop Decoder for perfect stereo reception. No alignment 
needed. Guaranteed first time results - or send it back, and 
we'll return it in perfect order (for a nominal handling charge). 
Electro Spares price only £28.50 inc. VAT and p & p. 

'GEMINI' STEREO AMPLIFIER 
A superb unit with a guaranteed output of 30 watts RMS per 
channel into 8 ohms. Full power THD is a mere 0.02%, and 
frequency response is -3 dB from 20 Hz to 100 kHz into 8 or 
15 ohms. Electro Spares have already sold 100s and 100s of 
these Kits. Get yours now ! Depending on your choice of 
certain components, the price can vary from £50 to £60 inc. 
VAT and p & p. 
* All components as specified by original authors, and sold 

separately if you wish. 
* Full constructional data book with specification graphs, 

fault finding guides, etc. 55p plus 4p postage. 
* Price List only. Please send S.A.E. (preferably 9 x 4 

minimum) for full details. 

ELECTRO SPARES 
eeTri' Cnm/unrt rrl (Trahi of flic Nnrflr 
288 ECCLESALL RD., SHEFFIELD S11 BPE (C) 

Tel: Sheffield (07421 668888 

THE FOLLOWING ITEMS ARE NEW. TUNING COILS 
S.W. type size 41 x 21 3 for 85p. HEAD & MIKE SETS for 
use with 19 Set low res, M.C. type, Hand mike, adjustable 
headband with ear pads £2. DIODES 100 PIV at 3 amps 
wire ended 4 for 60p. C.R.T. type 7BP7A 7" flat face. 6 3 

heater, Blue -Yell phosfor, okay for slow scan T.V. with base 
connections £2. BLOWER MOTORS for use on 6 to 28v 
DC double ended type size overhaul 6 x 31", outlets 1} x 11" 
boxed £2.55. TRIMMERS Air spaced ceramic base 20pf 10 
for 65p. 100 for £4.40. METER UNIT X pionter ind for use 
with 115Rx as dual 115 Ua movements £1.79. CONTROL 
UNIT with valves 6ß)5,6, 6AS6, 12AU7, pot core 11 x }" .1 of 
1%conds, relay etc £1.15. SILICON DIODES Ferranti type 
ZS78 800 PIV 750 Ma 15 for £1-10. INSULATED TERM- 
INALS slim style will take 4mm plug in Red, Blk, Blue, Gr, 
Yell, Wht, Grey, Brown 4 for 60p. COAX CABLE grey 
sheath 75 ohm }" dia 15 meters for £1.20. COAXIAL 
LEADS BNC UHF, N type etc list on request. 
THE FOLLOWING ARE EX EQUIPMENT. EXTRAC- 
TOR FANS 8" dia with grill 115v 50c s 3000 RPM 2 phase 
motor heavy duty unit £3.90. SCOPE EHT CONDS 5uf 
1 Kv, 25uf 1.5 Kv., -Jut 2.5 Kv all 25p ea. DIODES type 
ZR22 200 PIV 8 amps 4 for 75p. CRT type VCR138 3.5" dia, 
green screen, supplied with base, mu met shield & front 
mount req 1 to 2Kv EHT ideal for scope use with base 
conn. £440. WAVEMETER ASS. absorbtion type range 
420 to 460 Mcls approx with Det, with dial & knob not cal in 
(req 11 x 2k" £2. METERS 270 scale 1 Ma FSD scale 0 to 
20 with 100-0-100 Ua in same case size 3} x 3} £3 38. HIGH 
VOLTAGE DIVIDER for use with scope ratio 10 & 100.1 
up to 20Kv Wk £3-20. VIDICON C.C.T.V. camera tubes 
E.E. type P862 with data sheet 6.3 95 Ma heater grade A & B 
£950 A. £6.50 B. CRYSTAL OVEN with 12 type Hcfi u 
holders can be removed. 76p. PLUGS & SKS Belling Lee 
type with cable cover & clamp 25 way 55p, 18 way 35p, 8 way 
25p, 4 way 20p. 
Above prices include Postage & V.A.T. S.A.E. for list or 
inquiry. 

A. H. SUPPLIES 
57 MAIN ROAD, SHEFFIELD S9 5HL. Tel: 444278 (0742) 

forfast,easy 
reliable soldering 
Ersin Mulucore Solder contains 5 cores 
of non -corrosive flux, instantly cleaning 
heavily oxidised surfaces. No extra flux 
is required. 

EASY -TO -USE 
DISPENSERS 

Size 5 

Savbit alloy 
18 swg, 30p 
(illustrated). 
Size 19A 
60/40 alloy 

18 swg, 30p 
Size 15 
60/40 alloy 

22 swg, 34p 

IDEAL FOR HOME 
CONSTRUCTORS 
Size 1 cartons in 40/60, 60/40 

and Savbit alloys 
in 7 gauges 46p 

Size 12 Reel 
for Service 
Engineers and 
Electricians. 
18 swg 
Savbit alloy.£1.46.0,412 

BIB WIRE STRIPPER AND CUTTER 
Deluxe Model 9 Automatic opening spring, 
locking catch, plastic -covered handles. Case 

hardened and precision ground. Adjusts 
to most wire sizes. Cuts and strips 
flex, splits plastic twin flex. 75p 

Prices shown are recommended retail. excluding VAT 
From Electrical and Hardware Shops, It unobtainable, send 10p p&p direct to 
Bib Hi-Fi Accessories Limited, Hemel Hempstead. Hens HP2 7EP 
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RECORD PLAYBACK HEADS 
(TR U VO X) 
Individual prices of these are: 
2 track record playback heads 609 each. 
4 track record playback heads 729 each. 
Erase heads are aleo available separately - 
2 track 839-4 track 65p. 

NEED A SPECIAL SWITCH 
Doable Leal Contact. Very slight pressure doses 

both contacts. 80 each, 10 
for 609 Plastic puehrod suit- 
able for operating. Op each. 
10 for 64p. 

I R.P.M. MOTOR+GEAR BOX 
Made by the famous Chamberlain & Hookham 
Ltd. These could be made to drive clock or 
similar. Really robust reliable unit. 
Price 01.10 each. 

AUTO -ELECTRICAL CAR AERIAL 
with dashboard control switch -fully 
extendable to 401n or fully retrac- 
table. Suitable for 12V positive or 
negative earth. Supplied complete 
with fitting Instruction» and ready 
wired dashboard switch. 2685 plus 
22p poet and insurance. /1 
MAINS TRANSISTOR POWER 
PACK 
Designed to operate transistor sete and amplifiers. 
Adjustable output 6v.. 9v., 12 volta for up to 
600mA (class B working). Takes the place of any 
of the following batteries: PP1, PP3, PP4, PPS, 
PP7, PP9 and others. Kit comprises: main» 
transformer rectifier, smoothing and load resistor, 

ondensere and instructions. Real snip at only 
21.10. plue 20p postage. 

MINIATURE WAFER SWITCHES 
2 pole, 2 way -4 pole, 2 way - 
3 pole, 3 way -4 pole, 3 way -2 
pole, 4 way -3 pole, 4 way -2 pole 
6 way -1 pole, 12 way. All at 05g 
each. 

MULTI -SPEED MOTOR. 
Six speeds are available 500, 830 
and 1,100 r.p.m. and 8,000, 12,000 
and 15,500 .p.m. Shaft le I in. 
diameter and approximately 1 in. 
long. 230/240v. It» speed may be 
further controlled with the use of 
our Thyrietor controller. Very 
powerful and useful motor size 
approx. 2 in. dia. x 5 in. long. 
Price 97p plus 23p postage and 
insurance. 

SLIDE SWITCHES 
Slidemounting Switch. changeover w pSnel 
mounting ny two 6B.A. screws. Size 
approx. linx tin rated s lamp. 
Sp each. 100above 78p, Ditto as above but 
for printed circuit 9D each 10 for 63p. 
Sob Miniature Slide Switch. DP DT 19mm 

(fin approx.) between fixing centres. 20p each or 
10 for 11.90. SP Change over epilog return 250v 1 
amp. lip. 

ISA ELECTRICAL PROGRAMMER 
Learn in your sleep: 
Have radio playing and 
kettle boning as you 
awake - switch on 
lights to ward off in- 
truders - have a warm 
home to come home to. 

All these and many other things you can do 
1 you Invest in an e ectrical programmer. Clock 
by femme maker with 16 amp. on/off switch. 
Switch -on time can be set anywhere to stay on 
up to 6 hours. Independent 60 minute memory 
jogger. A beautiful unit. Price 1215 + 20p p. & p. 
or with glass front, chrome bezel, 88p extra. 

BALANCED ARMATURE UNIT 
500 okm, operates as speaker or micro- 
phone, so useful in intercom or similar 
circuite. 87p each. 

12 VOLT 1+ AMP. 
POWER PACK 
This comprises double -wound 
220/340V mains transformer 
with full wave rectifier and 
2000 mF smoothing. Peleo 
8820 plus 20p poet & packing. 
Heavy Duty Malus Power 

Pack. Output voltage adjustable from 15-40V in 
steps -maximum load 250W -that is from 6 amp 
at 40V to 16 amp at 10V. This really le a high 
power heavy duty unit with dozens of workshop 
thee. Output voltage adjustment is very quick - 
simply interchange push on leads. Silicon rectifiers 
and smoothing by 3,000mF. Price 28.88 plue 
63p post. 

RESETTABLE FUSE 
How long does it take you to renew a 
fuse? Time yourself when next one 
blows. Then reckoning your time at 
£1 per hour see how quickly our 
resettable tee (auto circuit breaker) 
will pay for Itaeit. Price only 81.10 each 

or £12 per dozen, specify 5, 10 or 15 amp -simply 
fit in piece of twitch. 

STEREO RADIO CABINET 
Long, Low and Modern. Teak veneered 
with eliding front and tapered legs. 
Speaker spaces each end. Size approx. 
4ft. 2in x Min x l5in. Probably coat 
over 120 to make. Our Price 18.10 each. 

THIS MONTH'S SNIP 
ULTRA MODERN RECORD 
CHANGER. 
Famous IBSR deck with stereo cart- 
ridge. E6.95 + [ 1 00 post. "2> , 

HORSTMANN 24 -HOUR TIME SWITCH 
With 6 position programmer. When fitted to hot water 
systems this could programme as follows : - 
Programme Hot Water Central Heating 

o Off Off 
1 Twice Daily Off 
2 All Day Off 
3 Twice Daily Twice Daily 
4 All Day All Day 
5 Continuously Continuously 

Suitable of course, to programme other than central heating and hot water, for 
instance, programme upstairs and downstairs electric heating or heating and 
cooling or taped mmlc and radio. In fact there is no limit to the versatility of 
this Programmer. Mains operated. Size Sin. x lin. x lin. deep. Price 28.86 as 
Illustrated but leas case. 

PORTABLE RADIO CASE DE -LUXE 
A similar size to the above but a more expensive design. 
Used with the Good Companion de -luxe model. 112.20 
plus 50p poet and insurance. 

KETTLE ELEMENTS 
Made by the famous A.E.I. Co. Complete with washers and combined fixing 
ring and plug shroud. Normal 2 round pin and fiat pin earth connection 
and overload reset push button. 2 Models-ltln (approx.) suitable for 
Swan and other similar model's -1 jin (approx.) suitable for O.E.C., Hotpoint, 
etc. Ail quick boll 21kW elememts at 240V, Price £1.88. 

MULLARD UNILEX STEREO SYSTEM 
There is no Doubt that it is a 
good system, we believe that 
for the money It is without 
comparison. We demonstrate s 
gladly at our Tamworth Road yiL 
depot. Prices of the Individual 
items for this: - 
1 Unites Amplifier Ref. EP.9000 £160 
1 Unilex Amplifier Ref. EP.9000 2160 
1 Unites Pre -Amp Ref. EP.9001 2198 
1 Unilex Power Unit Ref. EP 9002 12.58 
1 Control panel kit with spun aluminium 

faced knobs 0880 
Or the complete outfit -211.80 poet paid. 
Pair of 15 ohm speakers made by E.M.I. are also available if required. 
price £830 the pair. No extra postage if ordered with the above. otherwise 
add 2áp. 

SWITCH TRIGGER MATS 
Bo thin le uhdetectable under carpet but will switch on with 
slightest premure. For burglar alarms, 'shop doors, etc. 
24in x 18in 11.69 
13in x Oin 1121 .,-- 

HORSTMANN "TIME AND SET' SWITCH 
(A 30 amp Switch). Just the thing if you want to come home ,....Za warm house without it costing you a fortune. You can 

-1 delay the switch on time of your electric fires, etc., op to .' 14 hours from setting time or you can use the switch to give 
a boost on period of up to 3 hours. Equally suitable to control 
processing. 

Two models 13 amp £1.98, 30 snip £2'58. l'..4 P. 25p each 

SMOKE WILL KILL -GAS WILL KILL -FIRE WILL KILL 
But, if you install SAGA (our smoke and gas alarm) 
your family will have the latest electronic protection 
agalnet these killers. 
Saga uses a fantastic electronic sensor which --smells" 
smoke and gee and sounds the alarm immediately. 
In a neat case measuring approx. 5" x 30° x 2}', 
it has its own internal alarm, also a connector for addi- 
tional belle. You just plug it in to the mains and hang 
it near the ceiling. Saga uses eo little electricity that 
it will hardly move the meter, leave it on always to give 
night and day protection. £899 plus 30p post. 

OUR 1974 CATALOGUE LISTING HUNDREDS OF 
BARGAINS, NOW AVAILABLE. 

PRICE 30p POST PAID. 

CENTRIFUGAL BLOWER 
Miniature mains driven blower centrifugal type blower 
unit by Woods. Powerful but specially built for quiet 
running -driven by cushioned induction motor with 
specially built low noise bearings. Overall she 41" x 40" 
x 4 When mounted by flange, air is blown into the 
equipment hut to suck air out, mount it from centre 
using clamp. Ideal for cooling electrical equipment or 
fitting into a cooker hood, film drying cabinet or for 
removing flux smoke when soldering etc., etc. A real 
bargain at 82.05. 

Sensational 'once in a lifetime offer" became 
Mallard over -produced - definitely not repeat- 
able once our stocks (now over half Bold) are 
cleared. Hi-Fi 4 translator amplifier complete 
in case ready to use. Batt., car or mains operated- 
freq. range 50hz-15Kbz-dletortion better than 
.2%. Comes complete with guarantee and data 
FREE to purchasers. Great handbook published 
by Mallard "tells all you need to know" to build 
your own stereo. Complete Unites Stereo System 
211'80, pair of speakers for name 83.80. 

ELECTRIC MOTORS 
7 powerful battery motors as used in racing cars 
and power models. Output and types vary to 
make them suitable for hundreds of different 
projects -tools, toys, models, etc. All brand new 
reversible and for 10 to 13v. Bats., wiring dia- 
grams included. Poet and VAT 80p. 

FREE Detallo of how to make 
miniature power station. 

FERRITE RODS 
For aerials, etc. The following types are in stock 
Dia. 3', 4' long 16p, 5' long 18p. Dia. 5/16', 5' 
long 20p, 6' long 25p, 8' long 801t Dia. 3/8', 4' long 
20D, 5' long 29p, 6' long 80p. S long 40p: Dia r. 
8' long 85p; Ferrite Slab 3' long s f's 1/8th'-20p 

MINIATURE SEALED RELAY 
American made. Our Ref. No. 
REL AI. Measures only 3' wide 
x j' thick and t' high and 
it's a double change over, we 
don't know the contact rating 
but estimate this at 3/5 amps. 
The coil resistance is 600 ohms. 
and 9-12 volt will close it. Ideal 
for models and miniaturised 
equipment. it's a plug in relay 
but we supply complete with base. 
Price 38p including base. 

TELESCOPIC AERIAL 
for portable, car radio or 

transmitter. Chrome plated - 
six sections, extends from 70 to 

47in. Hole in bottom for 613.4 screw 
42p. KNUCKLED MODEL FOB F.M. zip 

TREASURE TRACER 
Complete Kit (except wooden 
battens) to make the metal 
detector as the circuit in Practical 
Wireless, August issue. 08-80 plus 
20p post and insurance. 

MIDGET TWO GANGS 
Tuning condenser as fitted to many Japanese 
and Hong Kong radios -probably 200pf each 
section with }" spindle with terminal-leee trim- 
mer». Price 38p. With trimmers 50p. 

N U MICATOR TUBES 
For digital instruments, counters, 
timers, clocks, etc. Ill -vac XN.3 
Price 99p each, 10 for £9. 

MAINS OPERATED SOLENOIDS 
Model 2 - small but 
powerful lin. pull- approx 
size 1} x if x 11In. Up. 
Model 4001/ -lin. pull. 
Size 20 x 2 x 14in. 88p. 
Model TT1-11In. pull. 
Sise 3 x 20 x 2in 21.98 
pill/320p poet and insurance 

RADIO STETHOSCOPE 
Easiest way to fault find -traces signal from 
aerial to speaker -when signal »tope you've found 
the fault. Une it on Radio, TV amplifier, anything 
-complete kit comprises two special transistors 
and all parte including Probe tube and crystal 
earpiece. !SOO, twin stethoset instead of earpiece 
83p extra -post and Ins. 20p. 

TERMS:- 
10°/, V.A.T. J. BULL (ELECTRICAL) LTD. 

Send postage where quoted-ocherI 
items, post free if order for these (Dept. PW), 102/3 Tamworth Road, 
items is [6.00, otherwise add 20p. CROYDON CRO IXX 
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EX COMPUTER BOARDS 
Packed with transistors, diodes, capacitors 
and resistors -COMPONENT VALUE 8150. 
3 tor ONLY 555 + p 309 
SPECIAL ORE. As above PLUS Power Tran- 
sistors ONLY 66p each + p & p 15p 

STABILISED POWER MODULES 
Complete with circuit diagrams, etc. 
99p each + p& p 16p 
PAXOLIRE BOARDS 75 x 9" approx. 
4 for 80p +DAD 20p. 

FIBRE -GLASS PRINTED 
CIRCUIT BOARDS 
163 x 4" approx. 2 for 55D 

DECON-DALO 33PC Marker 
Etch resistant printed circuit marker pen 
90p each 

VEROBOARDS 
Packs containing approx., bOsq. ins. various 
eisee, all 1 matric 55p 

REPANCO CHOKES & COILS 
RF Chokes 
CH1. 2.6mH 269 C112. 2-OmE 25D 
CH3. 7.5mH 2.6p 0114. lOm1 269 

CHI. 1 5m 26p 
COILS 
DRX1 Crystal set 81p DRR2 Dual range 45p 

COIL FORMERS & CORES 
NORMAN I" Coree & Formers 7p 
I" Core. & Formers 8p 

SWITCHES 
DP/DT Toggle 25p SP/ST Toggle 18p 

FUSES 
15" and 20mm. 100mA, 200mA, 250mA, 
500mA, lA, 1.5A, 2A 
QUICK -BLOW 4p ea. ANTI-BURGE Op ea. 

EARPHONES 
Crystal 2,5mw plug 88p 
Crystal 3.5mm plug 839 
8 ohm» 2.5mm plug 229 
8 ohms 9.5mm plug 229 

DYNAMIC MICROPHONES 
131223. 200 ohms plus on/off switch and 
2.5mm and 3.5mm plug, 21.80 

3 -WAY STEREO HEAD- 
PHONE JUNCTION BOX 

111012 L1 87 

2 -WAY CROSSOVER 
NETWORK 
K4007. SO ohms Imp. Insertion loes 3dB 11-21 

CAR STEREO SPEAKERS 
(Angled) 28.85 per pair. 

BI-PAK 
CATALOGUE AND LISTS 

Send S.A.E. and 10p. 

INSTRUMENT CASES 

(Black Vinyl covered) 
No. Length Width Height Price 
BV1 8" o 55" x 2" 90p 
BV2 11" 6" x 3" 11.20 

ALUMINIUM BOXES 
BAI 55" x 2l" x 14" 42p 
BA2 4" x 4" x 13" 41p 
BAI 4" x 25" x 13" 41p 
BA4 55" x 4" x 13" 47p 
BA5 4" x 23" x 2" 41p 
BAB 3" x 2" x 1" Up 
BA7 7^ x 6" x 24" Sep 
BA8 8" x 6" x 3" 84p 
BA9 6' x 4" x 2" 54D 

BIB HI-FI ACCESSORIES 
De Luxe Groov-Kleen 
Model 42 £1 84 

Chrome Finish Model 60 £1 50 

'I oh 

Ref. 36A. Record/Stylus Cleaning Kit 28p Rel. P. lit -Fi Cleaner 31p 
Ref. 49. Record Care Kit 8235 Ref. 32A. Stylus Balance 8186 
Ref. 31. Casette Head Cleaner 649 Ref. J. Tape Head Cleaning Kit 519 
Ref. 32. Tape editing Kit 21.54 Ref. 34. Cassette Case 1127 
Model 9. Wire Stripper/Cutter 88p Ref. 68. HI-FI Stereo Hints & Tips 329 

ANTEX SOLDERING IRONS 
X25. 25 watt L1-93 
CCN 240. 15 watt 0815 
Model O. 19 watt 1246 
SK2. Soldering Kit 8285 
STANDS: BT1 21.21. BT2 77p 
SOLDER: 188WG Multicore 7oz 82p 
22$WG 7oz 82p. 188W0 22ft 289 
22SWG Tube 22p 

ANTEX BITS and ELEMENTS 
Bite No. 

102 For model CN240 3/32" 88p 
104 For model CN240 8/16" 88p 

1100 For model CCN240 3/32" 88p 
1101 For model CCN240 3/8' 38p 
1102 For model CCN240 5" 88p 
1020 For model 0240 9/32" 88p 
1021 For model 0240 1/8" 880 
1022 For model G240 3/18" 38p 

60 For model X25 3/92" 88D 

51 For model X25 1/8" 88p 
52 For model X26 3/16" 385 

ELEMENTS 
ECN 240 8118 ECCN 240 11-82 
EG 240 1116 EX 25 L118 

ANTEX HEAT SINKS 10p 

V.A.T. Included in all prices. Please 
add 10p P. & P. (U.K. only). Overseas 
orders -please add extra for postage. 

NEW COMPONENT PAK 
BARGAINS 
Pack 
No. Qty. Description Price 
C1 250 Resistors mixed value. approx. 

count by weight 266 
C2 200 Capacitors mixed values approx. 

count by weight 065 
C9 50 Precision Resistors 1%, 2% 

mixed values 065 
C4 75 0th W Resistors mixed preferred 

values 056 
C5 5 Pieces assorted Ferrite Rods 0.65 
CO 2 Tuning Gangs, MW/LW VHF 056 
C7 1 Pack Wire 60 metres assorted 

colours 0.55 
C 8 10 Reed Switches 0.55 
C 9 3 Micro Switches 055 
C10 15 Assorted Pote & Pre -Sete 0 55 
C11 6 Jack Sockets 3 x 9.5m 2 x 

Standard Switch Type 056 
C12 40 Paper Condenser. preferred 

types mixed values 0.66 
C13 20 Electrolytic, Trans. type. 0.55 
C14 1 Pack assorted Hardware- 

Nute/Bolts, Grommet. etc. 0.65 
C16 4 Mains Slide Switches 0 55 
C16 20 Assorted Tag strip, & Panel. 0.53 
C17 10 Assorted Control Knobs 0.65 
C18 4 Rotary Wave Change Switches 0.55 
C19 3 Relays 5-24V Operating 0.66 
C20 4 Sheets Copper Laminate 

approx. 10" x 7" 0.56 

VISIT OUR COMPONENT SHOP 
18 BALDOCK ST., WARE, Herts. (A10) 

Open Mon. -Sat. 9-5.30 p.m. Tel. 61593 

PLUGS AND SOCKETS 
SOCKETS 
P8 96 DIN 2 Pin (Speaker) 
PS 36 DIN 3 Pin 
PS 37 DIN 6 Pin 180° 
PS 38 DIN 5 Pin 240 
PS 39 Jack 2.5mm Switched 
PEI 40 Jack 3.6mm Switched 
PS 41 Jack 3" Switched 
PS 42 Jack Stereo switched 
PS 43 Phono Single 
PS 44 Phono Double 
PS 45 Car Aerial 
PS 48 Co -Axial Surface 
PS 47 Co -Axial Flush 

006 
010 
0.10 
0.10 
0.09 
0.10 
0a7 
226 
006 
0.10 
0.09 
000 
014 

INLINE SOCKETS 
P8 21 
P8 22 
P8 23 
P8 24 
YB 26 
PS 26 
P8 27 
P8 28 
P8 29 
P8 80 
PB 31 
PS 92 
P8 33 

D.I.N. 2 Pin (Speaker) 
D.I.N. 3 Pin 
D.I.N. 6 Pin 180° 
D.I.N. 6 Pin 240° 
Jack 2.5mm Plastic 
Jack 3.5mm Plastic 
Jack 5" Plastic 
Jack 4" Screened 
Jack Stereo Plastic 
Jack Stereo Screened 
Phono Screened 
Car Aerial 
Co -Axial 

0.18 
0-17 
017 
0.17 
040 
042 
0-24 
0.28 
022 
0.82 
0.14 
046 
017 

PLUGS 
P8 1 D.I.N. 2 Pin (Speaker) 
PS 2 D.I.N. 3 Pin 
PS 3 

PS 4 
PS 6 

PB 6 
PB 7 

P8 8 
PB 9 

PB 10 
PS 11 
PS 12 
PB 13 
PB 14 
P8 16 
PS 16 

D.I.N. 4 Pin 
D.I.N. 6 Pin 180° 
D.I.N. 6 Pin 240° 
D.I.N. 6 Pin 
S.I.N. 7 Pin 
Jack 2.5mm Screened 
Jack 3.5mm Plastic 
Jack 3.5mm Screened 
Jack 5" Plastic 
Jack 5" Screened 
Jack Stereo Screened 
Phono 
Car Aerial 
Co -Axial 

011 
012 
016 
014 
0.16 
0-16 
0.16 
010 
0'09 
0.12 
018 
0-18 
629 
006 
016 
610 

CABLES 
CP 1 Single Lapped Screen 0.06 
CP 2 Twin Common Screen 0.08 
CP 3 Stereo Screened O OS 

CP 4 Four Core Common Screen 0.28 
CP 6 Four Core Individually Screened 0.80 
CP 8 Microphone Fully Braided Cable 040 
CP 7 Three Core Maine Cable 0.07 
CP 8 Twin Oval Maine Cable 0.06 
CP 9 Speaker Cable 0.04 
CP 10 Low Lees Co -Axial 0.10 

CARBON 
POTENTIOMETERS 
Log and Lin 
4.7K, 10K, 22K, 47K, 100K, 220K, 470K, 

VC 1 Single less Switch 
VC 2 Single D.P. Switch 
VC 3 Tandem Less Switch 
VC 4 1K Lin Lees Switch 
VC 6 100K Log anti -Log 

044 
0.28 
544 
0.14 
0.44 

HORIZONTAL CARBON 
PRESETS 
0.1 watt 0.05 each 
100, 220, 470, 1K, 2ßK, 4-7K, 10K, 22K, 
4K7, 100K, 220K. 470K, IM, 2M, 4-7M 

WORLD SCOOP 
JUMBO 

SEMICONDUCTOR PACK 
Transistor, - Germ. and Silicon Rectifiers - 
Diode, - Trims - Thyrietors - I.C'. and 
&eners 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. 

Only £2 p. & P. 20p 

EX -COMPUTER BOARDS 
BY THE BOXFULLI! 

20 Boards packed with Semiconductors and 
other Electronic Component.. Each board 
approx. size 8" x 7". All known type no's 
and easily recognisable. 

FANTASTIC VALUE AT 
£2.20 per BOX p. & p. 52p 

SPECIAL PURCHASE 
223055. Silicon Power Transistors NPN. 
Famous manufacturers out -of -spec devine, 
free from open and short defects -every one 
able 1115w. T03. Metal Case. 

OUR SPECIAL PRICE 8 for 81 

LOW COST CAPACITORS 
.01UF 400v. 8p. each 
600UF 50e. Elect. 10p rash 

RECORD STORAGE/ 
CARRY CASES 

7" EP. 181" x 7" x 8". (50 recorde) 8240 
12" LP. 131" x 70" x 121^. (60 recorde) 1295 

CASSETTE CASES 
Holds 12. 10" x Si" x 5". Lock & Handle. 

!180 

8 -TRACK CARTRIDGE 
CASES 

Holds 14. 13" x 5" a 6". Lock k Handle 
8196 

Holde 24. 180^ x 8" x 61"- Lock & Beadle 
8270 

COLOURS: Red, Blank and Tan-Plea es 
state preference. 

REPANCO TRANSFORMERS 
240v. Primary. Secondary voltages available 
from selected tappings 4v, 7v, 8v, 10v, 14v, 
15v, 17v, 19v, 21v, 20v. 31v, 33v, 40, 60 
and 25v -0-25v. 

TM OO/i Ais. 
Pries 
108 

P 
80p 

MT60/1 1 12.41 Up 
MT6012 2 58-80 40p 

CARTRIDGES 
ACOS GP91-19C. 200mV at lßcme/sec L148 
ACOS 0P93 -i:. 280mV at lem/sec 8165 
ACOS GP90.1. 100mV at lom/sec 62 66 
TTC J-2005. Crystal/Hi Output 955 
TTC J-20 10C Crystal/Hi Output Compatible 

1119 
TTC J-200 CS Stereo/HI Output 8140 
TTC J-2105 Cerami,/Med. Output 8164 

CARBON FILM RESISTORS 
The El2 Range of Carbon Film Resistor., 
1/8th watt available in YAKS of 60 pieces, 
assorted into the following groups: - 
RI. 60 Mixed 100 ohms -820 ohms 40p 
R2 60 Mixed 1K ohms -8ßK ohm, 40p 
R3 50 Mixed 10K ohms -82K ohms 40p 
R4 50 Mixed 100K ohms -1 Meg. ohms 40p 
THESE ARE UNBEATABLE PRICES - 
LESS THAN 1p EACH INCL. V.A.T. 

BI-PAK SUPERIOR QUALITY 
LOW - NOISE CASSETTES 
C00, 32p C90, 41p 0120. 52p 
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-the lowest prices! 
BI-PAK QUALITY COMES TO AUDIO! 

NOW WE GIVE YOU 
50w PEAK (25w R.M.Sa) P 
THERMAL PROTECTION! 
The NEW ALSO 
Hi-Fi Audio Amplifier 
FOR ONLY £3.95 

AL10/AL20/AL30 
AUDIO AMPLIFIER MODULES 

The ALIO, AL20 and AL30 units are 
similar in their appearance and in their 
general epeciacation. However, careful 
selection of the plastic power devices has 
resulted in a range of output powers from 
:i to 10 watte R.M.B. 
The versatility of their design nukes thee, 
ideal for tse in record playrre, tape recorders, 
stereo amplifiers and cassette and cartridge 
lape players in the car and at home. 

Parameter 

HARMONIC DISTORTION 

LOAD IMPEDANCE 

INPUT IMPEDANCE 

FREQUENCY RESPONSE ± 311i 

SENSITIVITY for RATED 0/P 

DIMENSIONS 

Condition. 

Po s 3 WATTS f=1KHz 

t-1KHz 

P0=2 WATTS 

Vs -25V. R1=8ti f=1KHz 

Performance 

225% 

8-1012 

200 k 

50 Hz - 20KHz 

75mV. EMS 

The above table relat s tu the ALIO, AL20 and AL30 
modules. The following table outlines the differences 
in their working conditions. 

Parameter ALIO 

-__ 

AL20 AL30 

Maximum Supply Voltage -. :wl 311 

Power output for 2", T.H.U. 3 watt. " Walls 10 watts 
IRL - 011[ =- 1 Ell z) 1-(519 \íííí. 1:M0 Viii. EMS Min. 

AUDIO AMPLIFIER 
MODULES 
AL 10. 3 watts HMS 
AL 20. 5 watts RMS 
AL 30. 10 watts RM8 

52 19 
2259 
23 01 

POWER SUPPLIES 
PS 12. (Use with A1.111 s ALSO) Up 
5PM 80. (Use with also A1.30 & ALSO) 

£8 25 
FRONT PANELS SP 12 with Knobs 

£110 

PRE -AMPLIFIERS 
PA 12. (I"se with AI.10 k AL201 £485 
l'.t 100. ( l'se with .t L30 a A L501 £1346 

TRANSFORMERS 
7401 (Use with ALIO) £1-38 P s P 15p 
T538 (Use with ALSO) £198 P & P 15p 
'INTRO (Use with AL30 R AL50) £816 

P & P 25p 

PA 12. PRE -AMPLIFIER SPECIFICATION 
The PA 12 pre -amplifier has been designed to match into 
most budget atereo systems. 11 is compatible with the 
AL 10, AL 20 and AL 30 audio power amplinere and it 
ran be supplied from their associated power supplies. 
There are two stereo inputs, one has been designed for use 

with Ceramic cartridges while the auxiliary Input will 
cult moat tMagnetic cartridges. Full details are given In 

the epecification table. The four controls are, from left to 
right: Volume and on/off switch, balance. bass and treble. 
Size 152min x 84into r. 35uun. 

Frequency responae- 
20Hz-611KHz(-3(1B) 

Base control- * 12dB at 60Hz 
Treble control- * 14dB at 14KHz 
Input 1. Impedance 

1 Meg. ohm 
Sensitivity 300mV 

t Input 2. Impedance 
30 K ohms 

Sensitivity 4nnV 

Look for our 
SEMICONDUCTOR ADVERTISEMENTS in 

Practical Wireless Everyday Electronics 
Wireless World Audio 

Radio Constructor Electronics Today International 

ALL PRICES INCLUDE V.A.T. 

The STEREO 20 
The 'Stereo 20' amplifier is mounted, ready wired and tesbrd 1. 
on a one-piece chassis measuring 20 cot x 14 cm x 5-5 em. 
This compact unit cornea complete with on/off switch 
volume control, balance, bass and treble controls, 
Transformer, Power supply and Power amps. 
Attractively printed front panel and match- 
ing control knobs. The 'Stereo 20' has been 
designed to fit into moat turntable plinths x,c 

without interfering with the niechaniant or 
alternatively, into a /separate cabinet. sti, s,y. 
Output power 20w peak. Input 1 (Cer.) 
300mV into 1M. Freq. res. 25liz-25k11 ... 

Input 2 (Aux.) 4mV into 30K. Harm..., #4.* 
dletortiom Bass control f 12d1í at 9 
60Hz typically 0.25% at 1 watt. £14.4 

! p, 
5 Treble con. *14.1B at 14k 11. 

R 
11< 

Max Heat Sink temp. 90'c. 
Frequency Response 20Hz to 
100KHz 
0.1% Distortion 
Distortion better than U., at 
IKHz e Supply voltage 10-35 volts 

Thermal Feedback 
Latest Design Improvements 
Load -3, 4, 8 or 16 ohms 
Signal to noise ratio 80dB 
Overall size 63mm x 105mm 
13mm 

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

STABILISED POWER 
MODULE SPM80 

.t P80 is especially designed to power 2 of the AL50 
Amplifier., up to 15 watt (nuts.) per channel eimul- 

taueouely. This module embodies the latest components 
amid circuit techniques incorporating complete short 

circuit protection. With the addition of the Mains Trans- 
former MT80, the unit will provide output. of up to 1.5 

amps at 35 volts. Size: ó3tum x lOSmni x 30mm. 
These units enable you to build Audio 8yatems of the highest 

quality at a hitherto unobtainable price. Also ideal for many 
other applications Including: -Disco Systems. Public Address 

Intercom Units. etc. Handbook available lOp PRICE £3.25 

TRANSFORMER BMT80 £2.15 p. á p. 28p 

STEREO PRE -AMPLIFIER TYPE PA100 
Built toa specification and NOT a price. and yet still the greatest value on the market' 
the PA100 etereo pre -amplifier has been conceived from the latest circuit techniques. 
Designed for nee with the ALSO power amplifier system, this quality made unit incorporates 
no less than eight silicon planar transistors, two of these are specially selected low nulae 
NPN devices for use in the input otages. 
Three switched stereo inputs, and rumble and scratch filters are features of the PA100, 
which aleo has a STEREO/MONO switch, volume, balance and continuously variable 
bass and tr,D).).. -l,trnls. 

SPECIFICATION 
frequency Response 20Hz - 20KHz i 1dll 
Harmonic Dietortiun better than 0-1% 
luputs: 1. Tape Head 1ß5 mV into 50Kí2 

2. Radio, Tuner 35 nsV into 50K B 
3. Magnetic P.1". 1-5 mV into SOK íI 

All input voltages are for an output of 250mV. Tape and P.U. input. 
equalised to RIAA curve within f ld B. from 20Hz to 20KHz. 

Bass Control * 15bB at 20Hz 
Treble Control * 15d8 at 20 K Hz 
Filters: Rumble (High Pass) 100Hz 

Scratch (Low I'ass) 8K H z 

Signal/Noise Ratio letter than -6S111 
Input overload - 20dB Supply- 35 volte at 20mA 
Dimension, -J'o,m x 82mm x 351ooi 

ONLY £13.15 
SPECIAL COMPLETE KIT COMPRISING 2 ALSO's, 1 

SPM80, 1 BMT80 & 1 PA100 ONLY £25.30 FREE p. & p. 

Giro No. 388.7006 
Please send all orders direct to warehouse and despatch department 

HbPAK 
P.O. BOX 6, WARE HERTS 

Postage and packing add 11p. Overseas add extra for airmail. 
Minip)um order 55p. Cash with order please. 

Guaranteed Satisfaction or Money Back 
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BUNKER 
RAMO AMPHENOL 

POPULAR COAXIAL CONNECTORS 

U.K. DISTRIBUTORS 

Celdis Ltd., 
37/39 Loverock Road, 
Reading, RG3 1ED, 
Berks. 
Tel: Reading (0734) 582211 
Telex: 848370. 

31-221 (UG 1094/U) 

31-002 (UG 88/U) 

83-1R (SO ,>>) 

83-185 (UG 175/U) 

83-168 

Intel Group of Companies, 
Henlow Trading Estate, 
Henlow, Beds, 
Tel: Hitchin (04621 812505 
Telex: 825637 

(UG 176/U) 

Price each 

BNC Socket 50np405p 
BNC Plug n 43.5p 

31-010 Isolated BNC Socket 50n 55p 

83-1 SP(PL 259) UHF Plug 50n 
UHF Socket 50n 
UHF Reducer 

UHF Reducer 
Available from Amphenol Distributors 

Invader Components Ltd., 
30 Tribune Drive, 
Trinity Trading Estate, 
Milton, Sittingbourne, Kent 
Tel: Sitt. (0795) 70533 
Telex: 965313. 

S.A.S.C.O. Ltd., 
P.O. Box No. 2000, 
Gatwick Road, 
Crawley, Sussex. 
Tel: Crawley (0293) 28700 
Telex: 87131. 

38p 

33p 

12p 

12p 

Townsend -Coates Ltd., 
Coleman Road, 
Leicester. 
Tel: Leicester (0533) 768561 
Telex: 34321 

PRACTICAL PAPERBACKS 
FROM 

FOULSHAM-TAB 
Colour TV Repair E140 

by Martin Clifford 

Basic Audio Systems El 60 
by Norman H. Crowhurst 

Everymans Guide to 
Car Maintenance El 50 
by George Zwick 

Matt' Systems 
Handbook L1.40 
by Allen Pawlowski 

Mobile Radio 
Handbook EISO 
by Leo G. Sands 

Rapid Radio Repair El 60 
by G. Warren Heath 

Understanding & Using 
the VOM & EVM El 50 
by John Cunningham 

Handbook of Electronic 
Tables El 40 
by Martin Clifford 

How to use your 
VOM & VTVM and 
Oscilloscope f1.50 
by Martin Clifford 

Introduction to Medical 
Electronics E1 70 
by Burton R. Klein 

Modern Radio Repair 
Technique El .70 
by Art Margolis 

Practical Colour TV 
Service Techniques E1 95 
by Robert L. Goodman 

TV Troubleshooters 
Handbook E1 75 
by Editors of Electronic 
Technician/Dealer 

Acoustic Techniques for 
Home & Studio El .SO 
by F. Alton Everest 

199 Colour TV Troubles 
& Solutions CI -50 
by R. L. Goodman 

IC Projects for Amateur 
& Experimenter E1 45 
by Wayne Green 

Japanese Colour TV 
Service Manual 
by Hitachi etc. 

EI90 

Radio Electronics Hobby 
Projects El -45 
by Editors of Radio - 
Electronics 

FOULSHAM-TAB LTD. 
YEOVIL ROAD. SLOUGH. BUCKS. 

SOLDERING 

..1-i'U ELECT TRANSFORMER -- 
TYPE 240 INSTANT HEAT with 

TRIGGER SWITCH i¡ VOLTS 

£2.7 A/C 

VAT PAID >) PROGRAMME 
P& P 33p TIME SWITCHES 

New surplus stock as illus- 
trated. Size 7"x 4" x 3" 
Smiths Time Switch with 24 
hour dial which is simple to 
set to switch on/off twice per 
day at any times required. 
Also fitted with two lever 
switches which can be set to 
operate two circuits which 
can each be set to operate on 
Time Switch twice per day, 
all day, continouus, or off. 
Mounted in robust white 
plastic casing Drilled for fix- 
ing on back supplied with wiring instructions. 
lighting and many other applications. 

New surplus stock as Illus- 
trated. AC240 volts. Input 
power 100 VA. Instant heat at 
touch of trigger switch in 
handle. Constructed In robust 
plastic casing with work light 
in front and 4' x 3 core cable. 

Designed to 
switch central heating 
and hot water on/ofl twice a day. 
Suitable for any electrical appliance 
up to 3 amps 240 volts A.C. 

£5e50 
VAT paid. 

PSP 
26p 

Ideal for shop 

SAE FOR CATALOGUE WITH MANY 
OTHER BARGAINS TO 

C. W. WHEELHOUSE & SON, 
9/13 BELL ROAD, 

HOUNSLOW. 
PHONE 01-570-3501. 
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SAX Money saving high 

performance audio equipment 

DIRECT FROM OUR OWN FACTORY 

GUARANTEED TESTED HIGH PERFORMANCE 

MODULES-now better value than ever 

SA35 £445 
35W RMS 25-50V 
7 transistors, 7 diodes 

SA50 £565 
SOW RMS 25-65V 
7 transistors, 7 diodes 

SAI00 E1090 

Carriage * 2514z-25kHz 
free * 0-2% distortion * Noise --80d6 * 500mV into 20K 

Carriage * 4-16 ohms 
free * Simple wiring * Short and open 

circuit proof * Continuously 
rated 

100W RMS 45-70V * Top -grade 
I I transistors, 6 diodes components 

120 watt module complete with built- 
in supply-extra heavy duty £ 19.75 Cp 

Mk II STEREO DISCO MIXER f19-75 
Carr. 30p 

This well tried unit mixes two decks, handles any 
ceramic cartridge, and features mic over -ride plus 
se full range bass and treble controls on both 
mit and deck inputs. Ample headphone power is 

available for P.F.L. May be used for mono and is 
mains operated. Fitted with sturdy screening case. 
Controls: Mic vol, bass, treble. Left/Right fade, deck 
volume, bass, treble, h/phone select, vol, Mains. Size 
17}in x Sin x 4in deep. 

DISCO MODULE £8.00 Carr. 

Thousands sold of this extremely popular monoversion. A mic input may 

be fitted using the VA30 (see below). Low consumption from a 9V battery. 
Features the rame high standards of reproduction as the Stereo version. 
Controls: H/phone select, vol, Left deck vol, Right deck vol, bass, treble, 
master vol. Size 122 -in x Sin x 2in deep. 

3 -CHANNEL SOUND -LITE £22.50 C; P. 

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

SINGLE CHANNEL Recently reduced in price 

VERSION E7.50 
due to increasing sales, 
handles 1kW. Full wave 

Carr. free operation 

MULTI -PURPOSE MIXERS 
M4HL M6HL 

£18.50 Carr. £27.50 SOP 
Featuring multiples of our VA30 module, the M4HL 
and M6HL fulfi l the requirements of all clubs, groups, 
etc. where a high quality mixer is required. Each 
channel has one high and one low impedance input, 
plus volume, treble and bass controls. Input 
impedances may, if required, be easily changed, 
The M4HL has four channels, and one output, and 
the M6HL six channels (12 inputs) and a master 
control and two outputs. Either unit may be used 
free-standing or panel mounted. These mixers will 
feed all types of amplifier. Recommended for their 
versatility and high performance, and excellent 
value for money. 

VA30 MODULE ANNEL E3.50 Carr. 

This is the basic channel module in the above mixers 
and may also be used for extra inputs on either the 
mono or mixers. Fitted with volume, bass 
and treble controls, requires just a jack and supply 
(9-100V) 

THE SA100 MODULE 

POWER SUPPLIES 
UNSTABILISED 
PU45 Suits 2 SA35 or 

I SA50 

PU70 Suits 2SASOor 
2SAI00 

STABILISED 
PS45 

MT45 
PS70 

MT70 

Suits 2 SA35 or 
2 SA50 

Transformer for 
above 

Suits 2 SA100 

£4.90 

£7.75 

£3.50 

£3.50 

£4.90 

Carriage 
30p 

Carriage 
40p 

Carriage 
free 

Carriage 
30p 

Carriage 
free 

Transformer for £4.90 
Carriage 

above L 
N.B. PS70 is not suitable for the SASO 

`te r 
s,. ws P.M . ee.- r ar asne ewn 

I_ .$AN alscoaoàele - 
ADD 10% VAT 

TO ALL ORDERS 

-11.1- 

N 115 
- 

saxon Soil@d! 

-41-0-111 "òøÓôÓ 
SA XON 

o 

SAXON 
CSE 
100 

COMPLETE 
AMPLIFIER 

£34.90 
Carr. free 

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

CSE 50 
L29.50 Carr. free 

Four individually 
controlled FET in - 

G V Y ` put stages plus 
ide range bass 

- and treble con- 
trols. 120W of 
speech and music 
output from 
twin loudspeaker 

sockets. Sturdy case, and an attractive facia make this 
excellent value for money. Hundreds in use by groups, 
discos, clubs, etc. 
50W version identical in appearance. 

® e e e s4goN 

SAXON 100 
COMPLETE 
AMPLIFIER 

£53.00 
Carr. free 

SAXON 50 

f37.50 
Carr. free 

CALLERS AND MAIL ORDER: 

SAXON ENTERTAINMENTS LIMITED 
327-333 WHITEHORSE ROAD CROYDON CRO 2HS 

P1:- ice q,wee magazine when ordering, 
SHOP HOURS: 9 a.m. 5 p.rn. - LUNCH 12.30 1.30 p.m. MAIL ORDER DESK: 10 a.m. 
24 -HOUR ANSWER SERVICE TEL. 01-684 638S 

SEND IOp FOR OUR NEW 26 -PAGE 
MANUAL which gives full details of 
the above products. 
TERMS OF BUSINESS: C.W.O or C O 

on receipt o! 50p C.O.D. charge 

Please tnolude S.A.E. with all enquiries. 

3 P.m. VAT at 10 must be added to all orders 
including postage and carriage eharces. 
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ALL PRICES INCLUDE V.A.T. 
SPEAKER BARGAINS 
EMI 13" o 8" 3, 8 or 15 ohm 

With Co -Axial Tweeter .. 
Twin Tweeter 

£ 

2.05 
2 20 
3.70 

E 
ELAC 8' 8 ohm Dualcone 2.25 
ELAC 8 ohm Dualcone 10 watt 3 -SO 
FANE 7" x 4" 3 or 8 ohm .. 1 00 

Type 350 8 or 15 ohm, 
20 watt 

64" 8 ohm, 10 watt 
7.50 
2.40 

CELESTION 8" 15 ohm .. 
ADASTRA 10" 8 or 15 ohm, 

10 watt .. .. .. 

1 35 

345 
8" 8 ohm, 10 watt 

12" 8 ohm, 20 watt 
8" o 5" C/Meg. 5 watt 
8" x 5" Dualcone 

3.75 
5.70 
1-2S 

BAKER GROUP 25 12" 8 or 
15 ohm, 25 watt .. 

P. 6 P. .. 
7 50 

-30 
8 ohm, 10 watt 2.45 5" 8 ohm, C/Mag. 

GOODMANS 64-" 8 ohm 2}" 8 ohm or 84 ohm .. -50 
Dualcone .. .. .. 2.15 P. 6 P. .. -15 

TWEETER & CROSSOVER 
EMI 3}" 3 or 8 ohm C/Mao .. 1.00 Dome Tweeter 8 ohm, 30 watt S-40 
Cone Tweeter 8 or 15 ohm, Crossovers CN23 (3 ohm), 

10 watt 2.40 CN28 (8 ohm), CN218 (16 
Cone Tweeter 8 ohm, 3 watt 1.45 ohm) .. . 1 IO 
Horn Tweeter 8 ohm, 20 watt 8.40 P. & P. 10 
KIT FORM CABINETS TEAK VENEER 
12 x12 x6 with 8"8"x5"or 18 x11 9wIth 13"x8"cutout 

80" and 31." cut out.. .. 2.45 for EMI 350 .. .. .. 4.25 
17x10 x 9 with 8" or 13"x8" 

P. & P. ea. -45 cutout .. .. .. 3.50 
MICROPHONES 
CM70 Planet stick metal, 

switch crystal .. 1-ßS 
DM160 Dynamic omni-dir. 

ball metal 3.85 
UD130 50K/800 ohm, uni -dir 

ball me al .. .. .. 5.75 

TW209 .. 5.75 
CONDENSER MIKE 600 ohm, 

uni -dir . 0.35 
Cassette Stick Mike with R. 

Control on/off switch 
(2.5 6 3.5mm J/Ply) .. 1.45 

P. 6 P. 20 
SOLDERING IRONS 
ANTES CN240 15 watt . 1.90 X25 25 watt (low 

SKI Kit (15 watt Iron leakage) .. 1.90 
2 spare Bib etc.) .. 3.30 P. 6 P. 10 

CARTRIDGES 
ACOS GP91/2SC or GP91/3SC 

Stereo comp. . 1.00 
GP93/1 Stereo crys... 1-25 
GP94/1 Stereo crys... 1.05 
GP95/1 .. .. 1.35 
GP90/t .. .. 1.85 
GP101 .. .. .. -00 
GP104 .. .. .. 1115 

SONOTONE 
9THAC Stereo ter. diem. 1.70 
19 -TI Stereo crystal .. -80 

BATTERY ELIMINATORS 
240v Input 6, 7.5 or 9 300mA 2.75 
12v d.c. input (specify output) 
TAPES Stnd. LP DP 
5" Sop OSp 4Sp 
51" 45p 80p 1 1ßp 

LOW NOISE CASSETTES 
1-5 6-10 11-20 

C60 35p 33p 309 
C90 45p Up 40p 
C120 55p S29 SOp 

PLASTIC LIBRARY CASES 
For 5" Reels .. .. .. top 

S}" Reels .. .. .. 22p 
7" Reels .. .. .. 2ßp 

BIB ACCESSORIES 
Tape Editing Kit Ref. 23 1-25 
Recording Tape 

Splicer Ref. 20 1.15 
Ceesatte Tape, editing Ref. 24 1.40 
Cassette Selvage Kit Ref. 29 409 
12's Cassette Case Ref. 34 EISO 
Stylos Balance Ref. 32A 1-1S 
Spirit Lever Ref. 46 -50 
HI-FI Stereo Test Cassette 1 00 
Groove-Kleen Record Cleaner 1.90 

P. 6 P. -IO 

BSR SC5M Stereo ceramic 270 
SX6H Stereo crystal .. 1 -70 
SX6M Stereo crystal .. 1 70 
X5H Mono/stereo .. 1.40 
X5M Mono/stereo .. 1.40 

GOLDRING G800, 0850 £3 -OS £2.95 
G800E .. .. 7.15 

P. 6 P. 10p 
Styli for above cartridges 
Sapphire -35 D. Diamond 1.25 
Stylt for GOLDRING 0800 G8501 95 

G880E .. 3-05 
P.&P. -05 

6, 7 5 or 9 d.c. output at 
300mA .. .. 2-1S 

P. P. 15 

Stnd. LP DP 
7" 05p 1.13p 1-54P 
P. & P. 1-3, 9p ea. 4 or more, lot 30p 

Cassette Head Cleaner 35p 
P. & P. 1-5, 3p ea. 6-10, 15p lot. 

11-20, Post Free. 

CASSETTE CASES .. 10p 
P. 6 P. 1-3, 50 ea. 4 or more, 200 

SPECIAL OFFER 
SINCLAIR CAMBRIDGE 
CALCULATOR (BATT.) 

4}"x2"x11/16", wt. 3}oz. 
Floating Dec. Point 
Algebraic Logic 
4 Operators with Constant 
8 Digit Display 

Build £10 SS 

Kit £14 95 

Send 2Sp for COMPLETE CATALOGUE, refundable upon Ont onde, 
ALL OUR MERCHANDISE IS FULLY GUARANTEED. 
Subject to manfacturer increase and availability. 

Hiversdale Electronics 
Mail Order Department 

P.O. Box 470, Manchester M60 4BU. 

SEMI 

ELECTRONIC 

ORGAN 

KITS 

There are four 
excellent quality 
Models for the 
do it yourself 
enthusiast 

.. 
y11fU11111U111rt1, 

* Portable -4 octave keyboard with 10 voices, 3 pitches - 
vibrato, £145.29. * Console -5 octave keyboard with 
10 voices, 3 pitches. Keyboard can be split into solo and 
accompaniment. Vibrato, built in amplifier and speaker 
£250.93. *Console -2 x 4 octave keyboards and 13 note 
pedal board, 29 voices. Vibrato, Delay Vibrato, Sustain, 
Reverberation, Percussion, Wah Wah, E406.00. *Console 
-2x5 octave keyboards and 32 note pedal board, 32 voices. 
Vibrato, Delay Vibrato, Sustain, Reverberation, Percussion, 

3 Couplers, etc., at £572.55. 
V.A.T. please add 10 %-show separately on order. 

All components can be bought separately. Send SOp for 
24 -page catalogue which includes details of specialised 
components plus free vouchers worth 50p. 

Also available -WIRELESS WORLD SOUND SYNTHESIZER 
KITS complete with reprinted instructions. 

Elvins Electronic Musical Instruments 
SUPPLIERS OF COMPONENTS TO 
THE MUSICAL INDUSTRY 
12 Brett Road, Hackney, London, E.8. Tel: 01 986 8455 
8 Putney Bridge Rd., London, SW I8 I H U. Tel: 01 870 4949 

Train for 
television 

Course commences 4th September, 1974 

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

Minimum entrance requirements are Senior 
Cambridge or '0' Level, or equivalent in Mathematics 
and English. 

Please send free prospectus to: 

IName 

IAddress 

I 
I 
I THE PEMBRIDGE COLLEGE OF ELECTRONICS I 

(Dept. PW5 ) 34a Hereford Rd., London W2 5AJ 

Ilum mon mal 
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I.L.P. (Electronics) Ltd 

SECOND GENERATION 25 WATT HYBRID 
fabricationA brand new hybrid technique, recently perfected laboratories, has 

enabled us to achieve our range o completely integrated devices. 

We have now finally reduced the modular amplifier to a simple input/output device 

requiring only the addition of a basic unstabilized (split line) power supply. 

The HY50 takes medium power modules to their logical conclusion by incorporating 

with it a heatsink, which is designed in special high conductivity alloy, sufficient for 

normal audio use without additional chassis sinking. All this without significantly 

Increasing the size of the module comparable in size to a packet of 'King-size' 

cigarettes. 
Consistent with modern thinking a triple rated output circuit with a load fuse allows 

for peak transient response without distortion but ensures the necessary protection. 

OUTPUT POWER: 
LOAD IMPEDANCE: 
INPUT SENSITIVITY: 
INPUT IMPEDANCE: 
TOTAL HARMONIC DISTORTION 
SIGNAL/NOISE RATIO: 
FREQUENCY RESPONSE: 
SUPPLY VOLTAGE: 
SIZE: 

SPEC. 
25 watts RMS. 50 watts peak music power 
4 160 into80 
Odb (0 775 volts RMS) 
47K0 
Less than 0 1 °%, at 25 watts typically 0.05 
better than 75db 
10Hz-50KHz ± 1db 
± 25 volts 
105050025 mm 

Price £5 80 mono, £1160 stereo 

Price Inclusive of VA 

NEW HY5 PRE -AMPLIFIER 
Unchallenged for two tears, the HY5, our unique multifunction preamplifier/tone hybrid, has been brought 

into line with the advancements In our power hybrids. 
Like the HY50, the new HY5 has no external components & has been redesigned to run oft a spilt power - 

line with improvements in signal/noise, overload, capability & reduced distortion. The output has been 

increased to match the power module (Odb), and to share the same power supply. 

Overall size Is reduced by the use of a new thin film circuitry while the device still retains all the functions 

of the earlier device. 
When 
mono amplifier with Input & output 

powerined with the HY50 & supply 
toe be 

potentiometers 
HI-FiI amplifiers.equired 

to simple 

The combination of two HY5's two HY50's sharing a common power supply (PSU50) are linked by a 

balance control to form a complete stereo system. 

INPUTS SPEC. 
Magnetic Pick-up 3mV (within 1db RIAA curve) 
Ceramic Pick-up up to 3mV 
Microphone 1OmV 
Tuner 250mV 
Auxiliary 3-100mV 
Input impedance 47k0 1kHz 

OUTPUTS 
Tape 100mV. 
Main output, Odb (0.775volts) 

ACTIVE TONE CONTROLS 
Treble ± 12db at lOkHz 
Bass ± 12db at 100Hz 
OVERLOAD CAPABILITY (equalization 
OUTPUT NOISE LEVEL (below lOmV magnetic Input)most 

sensitive input 
68dó 

DISTORTION 0'05% et 1kHz 
SUPPLY VOLTAGE ± 18-25 volts 
SUPPLY CURRENT 15mA 
Price £4,85 mono, E9.70 stereo 
Price inclusive of VAT 8. P & P 

POWER SUPPLY PSU50 
The new PSU50 has a low profile look being only 21 inches high and can be used for either mono or stereo 

systems. 

SPEC. 
OUTPUT VOLTAGE ± 25 volts 
INPUT VOLTAGE 210-240 volts 
SIIE L. 70,D. 90,H. 60 mm 

Price £5 ri 
Price Inclusive of VAT & P & P 

CROSSLAND HOUSE 
. NACKINGTON.CANTERBURY°KENT 

CANTERBURY 63218 
Please note we reserve the right to substitute at our discretion updated versions of advertised designs 

where applicable. 
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AV -5-5310 
8HÁ0002 

Cw30M 
C 43065 
CA3075 
CA30e1 
CA306I 

1005 

1036 
1037 
1.126 
1130 
L131 

electronics 
Dept 1 

56, Fortis Green Road, London, N10 3HN 

telephone: 01 883 3705 

[/NEAR 

703 IB p:n dipl 34p MC13031. 41.89 
709 (10-99) IOp 06(13069 55p 
709 (14 pin dlpl 359 MC13109 £3.05 
710 1 8 pin dipl 35p MC 131264e 41a.) 
7101TO-991 44 MC13309 
710114pindip, 39p MCI339P LI 29 
711 110-991 15p MC1350 (310 

711 114 pin dipl 39p MC1351 LI 10 

723 110-991 96p MC 1352 E 1 10 

723 III pin dipl 95p MC1357 [1.59 
741 18 pin dipl 44 MC 1359 L1.68 
741 00-991 45p MC1375 El .41 

741 lII pin dry1 43p MC1456C0 El 75 

747 111 pin dipl 92p MC145KP1 E7.43 
718 

1 ( pin dip; 44 MC14680 La 52 
748 150-991 4.4 MC1495 55.65 
76 114 pio dip) 439 MC11960 El 49 

MC3302 [1.33 
77, V.I9 99(.3501 

£3.95 
MFC40508 

p5p MFCIO6O4 

LI Se 
MFC60304 

LI 63 
M£C6940 

EI 61 

El 65 

[I 65 
L1.65 

.65 
EI St 

El 65 
EI 65 

14101 170-991 64y 
130301 18 in dipl Sap 
103307 0-991 ó0p 
14307 (8 pin dip) 53p 
LM308HI30-991 LI.29 
1.4108 111 ;An dipl 99p 
IM39K L2.41 
14139 63.76 
14271 [2.08 
114372 62.48 
L4373 L310 
ÚN77 67.97 
LI.O8 81.40 
143811 52.31 
10382 62.24 
141500 77p 

0605111 
48605316 

MV(5V 
Mal IN 
MV(IN 

NE540 
NE555 
NE556 
NE5606 
NE5616 
NE5621 
NE565 

E566 
NESA7 

51414 
55 

SWO 

SN75491 
SN7)492 

4p 

63P 
El 10 

L7.92 
[16 50 

[1.65 
[1.65 
El 65 

L1.32 

859 
[I.65 
£4.92 
5.92 
L4.92 
52.80 
52.75 
12.80 

L1.76 
£2.99 
[2.e9 

[I.49 
[1.69 

MC 1312 C15 SO 

Decede, Inc. ell parrs 
1 leaflet P6 

1AÁ300 
íM310 
1M3Á 
TAAS50 
144570 

TM520 
710530 
114540 
TM 550C 
146254 
1646254 
1M625C 
T84651 
164800 
íM(105 
T848104S 

ICA 940 
EDP. 1200 

ULN2111A 

2NI02E 
217403E 
ZNIII 

60. MC(103 
100. MC11101 

2009 4401120 
4009 
6009 

El 79 

[1.37 

81p 
51.65 

L2.71 
L1.96 
[2.00 
L2.98 
u.04 
[I.04 
LI DO 

L2.00 
L1.5º 
11.70 
/1.4º 

£2.M 
[2. 5 

LI 59 

LI 98 
L6.60 
E1.31 

DIODES 

M119 
MIA 
MIN 
4I00 
8.4102 
MHO 
84115 
84144 
84145 
41413 
84154 
64155 
84156 
M%16 
(8104 
681056 
10100 
60103 
80105 
89126 
87127 
89133 
6916 
49176 
89182 
(r250 

Ip 
Ip 
lOp 
IOp 

DÁ 
65p 
19p 

2íb 
203 
24 

55p 
E1.65 
EI .65 

25}p 

82X70 27p 
Series 
127813 np 
Serie 
0447 Ilp 
0.679 Q 
0481 
0485 Ip 
0Á90 
0491 

14 047130 Ilp 
155p 04202 12p 
16;y Z5120 
14 25140 
449 25141 
42p 39142 
165p 29170 lp 
22p 15270 lip 
164 23271 Ip 
Ip 79278 37p 
165p IN914 p 
23p 1N916 Ip 

1N4009 7p 

1914118 51p 
1.44413 p 
IZS Series Ip 

p 

p 
p 

p 
25p 

13p 

3lp 

TNYR/STORS SCR's 

mali. 323 1067 34 
106P 26p 

44P 
49p 10. 4.8p 

P 1068 54 
106D 67p 
106M (1.50 

RECTIFIERS 

AC10) Ip 
AC126 13p 

ACID 13p 

AC128 13p 
AC176 ISp 
AC187 22p 
AC187K Ap 
AC188 226 
AC18eK 259 
ACV17 39p 
Ac919 25p 

*7239 Alp K209 Ip 
ASV26 339 K2121 124 
K107 1 l 1(2131 13p 
IC 1013 Ilp K2115 13p 

90109 ip 1(268 15p 
K117 22p K107 Ip 
1(147 IOp KV70 17p 
K146 lop KV71 24 
K149 10p KV72 17p 
K157 139 80115 74 
K158 I2p 80123 91p 

ACOA 22p K159 Ip I01* 82p 
ADIOS 44 1(167 17p ID131 55p 
40149 49p eves IIp (0132 64 
40161 389 8( 169 126 901340981 
40162 34 1(171 20p 10135 42p 
AD1666214074 8CI72 175p I013e 44p 
AFII4 17p 8C177 229 10201 91.95 
AF115 17p 6C178 22p 80202 El 49 
*7116 17p 8C179 24p 12109 750 
*7117 17p 6CIe21. lip 12115 24 
Af1l6 94 (C1831 Izp (f160 254 
MIN 33p K1841. 12p 81167 24 
An39 34 (C187 Dÿ (P173 24p 
0P172 25p 8C201 14p 12178 24 

M 

2.441 87p 

2N4442 E1.06 
2N4M3 LI 45 
2944444 E2.09 

REGULATORS 

TRANSISTORS 
12179 
12I80 
12181 
121M 
(Fllö 

69194 
12195 
12196 
12197 
4,2130 
(f261 
(f262 
If 263 
Elf Va 
12597 
12598 
(FW10 

12%99 
12%18 
1,950 
12951 
(1990 
(EIW 
8E739 
1S2IA 

339 
339 
28P 

289 

14 
17p 

Ip 
ip 
34 

35p 
35p 

[1.21 
24 
2Lp 

m 
2p 
24 
270 

El 11 

dlp 

41p 
Ip 

100nA 
00-39) 

5V 11106254 

? I.30 
I2 (A6258 

E1.30 
IN 111462.56 

[1.30 

00-31 

1005,1 
IMV55V) 
L1.65 
1.03611 

IMV1117V1 

31.65 
1.03731 

IAN61N) 
El .65 

500,0 
1501-221 

5129 
MDAIg5 
[1.65 
5130 
MAM12 
í1.6S 
L131 
1041415 
51.65 

IA 
rto-2201 

780511C 

£1.42 
7812UC 

53.11 
í(1511C 

£2.42 

V 

50 
100 

200 

400 
600 
800 

1000 

IA 

INI001 
194002 
MOM 
IN4001 
1104005 

146006 
I70O07 

6}p 
7}p 

p 
p 
Ilp 
134 
le}p 

3A 

1N51U0 
165401 

IN5102 
IN5404 
1N5106 
1175407 
IN540( 

64 

15}, 
16}p 
17}p 89213 
220 87212 
2p (9Z11 
24 aOZlo 
31p 

Sep 

64 
Ap 
eso 

12A 

8,X61 - 30 53.21 
89%61000 53.48 
87.51 -2. 53.76 
87061 400 5.14 
87%62 400 5.25 

VAT INCLUSIVE PRICES 

TR/ACS 

25. 
50. 

1e0. 
200. 
100. 
603, 

10 

2.068 
2N6069 
246070 
216071 
2.6073 
2N6075 

459 
Np 
589 
636 
61p 

41.49 

BRIDGES 

V 

50 
IW 
200 
/00 
600 

1000 

IA 

200 
2p 
229 

259 
251 

3p 

2A 84 

34 7Sp 

44 78p 

459 909 

50p E1.05 
LI .20 

OVERSEAS CUSTOMERS DEDUCT ONE ELEVENTH 
VAT INVOICES ON REQUEST. 
P&P On U.N. Orders mm. 1Op.. Overseas Orders al Cost 

(9421 299 2T3109 190 2613706 11p 
890956 14p 2T%300 129 2143707 12p 
(01000E1.92 71%301 lip 2943708 ltb 
D139 Sip 219332 179 293799 10p 
010143 61p 2,0303 lip 2943710 Ilp 
431e0 95p 111301 21p 2193711 Iip 
480187 E1.20 210311 10p 263772 E2.75 
*M90 LI .03 Z38312 10p :*179153.20 
*1491 81.15 219341 24 E43919 28, 
M3900 51.48 21%381 14. 2542821 slp 
6611000 11.24 219500 12p 483821 99p 
*19955 E1.82 ZT14501 13p 2173903 164 
*13055 E1.23 ZT1(302 17p 2613904 I9p 

M31000 81.49 710503 749 2N3905 Zip 
06M010 L1.99 Z1%504 43p 2.3906 24 
M1E340 52p 91X511 210 2921058 134 
4819250 999 21X950 17p 2944059 Ip 

401E995561.82 24691 16/p 2.1062 16p 
44113055 92 295796 13p 296289 Ip 
MEP 102 774 26708 765, 26161 87p 
6099175 41p 291914 244 248442 81.06 
MPFIM 45p 270930 2p 2141443 II .45 
6466 105 44 2541302 20p 2704144 t2.09 
6099106 494 2141300 24 2544871 64 
144111 210 2611304 24p 2.1901 E1.43 
MK1106 64p 2541305 24. 2615067 n.09 
6.K556 Ip 2961306 24 2945129 161q 
0C28 50p 2611307 274 245172 1 I p 
OC33 SOp 2951308 35p 2N5191 74 
0(36 50P 3941309 159 215194 94 
006 Ip 091711 24 2945295 Sap 
0C45 1.p 2141718 E1.45 265447 Ip 
OC71 Ip 2961895 524 2705499 14 
0072 Ip 2612218 24 2615451 up 
0[75 1,9 2642219 

5 0074 2>7 217266 55p 765459 419 
OC81 Ip 292894 991 2645185 53p 
0013 24 2.7904 34 2945777 44 
0C179 24/ 292905 3Ip 2Ne06( 431 
0(177 33P 2942924 Ip 2616069 32p 
OCIn 51.57 2N2923 18p '.e95070 SEp 
011912 64 21429760 IOp 7966071 
T1623 54 2923053 1p 296073 e65epp 

TIP31 481, 2913051 SIp 2916075 L1.19 
T11314 64 2943055 54 2146076 164 
511.324. 81p 2943375 63.63 2144111 54 
T19416 Blp 2943442 El 21 29161811 61p 
116474 99p 21.4566 14 3N140 [I.01 
11543 364 2613618 Np 394141 89p 
TISNA 37p 2943702 ,3p 290153 891 

T1531 3p 2143708 12p 40321 551 
20(707 10p 2613704 131 46130 41.99 
7171W IOn 2N3'05 .,9 40673 5Sp 

WE WILL QUOTE 
FOR QUANTITIES 
ON REQUEST 

...there are over 
8,000 electronic 
components 
WITHIN A FEW 

1 ,, FEET OF YOU ! 
p 

o GI e We& O 
The first thing you need, to enable you to get your com- 
ponents quickly, easily, economically, is a copy of the 240 
page Home Radio Components Catalogue. 
Apart from listing the vast range of lines we stock, it contains 
details of our popular Credit Account Service and many 
other items of useful information. For example, as there are 
several ways of ordering, several ways of paying and several 
ways of delivery, the pros and cons of all methods are clearly 
set out in the catalogue. 

PHese write your Name and Addles: in block capitals 

Name 1 

Address 

That is, assuming you 
are on the telephone. 

If you're not, the distance is 
between you and your near- 
est post box. 

We have the reputation of providing the best -organised 
service ever offered to buyers of electronic components. Of 
course, to make good use of this service you need the cata- 
logue. It costs 55 pence, plus 22p post and packing, and when 
you recieve your copy you'll agree it's the best investment 
you've made for a long time. Moreover with the catalogue we 
give you 10 Vouchers each worth 5 pence against orders, an 
up-to-date price list and a Bookmark with a useful list of 
technical abbreviations. 

Send off the coupon today with cheque or 
Postal Order for 77p. It's your first step to 
solving your component buying problems. 

The price of 77p applies only to catalogues 
purchased by customers in the U.K. and In 

Home Radio (Components) Ltd. need No 112144. London i BFPO addresses. 
Dept.PW, 234-240 London Road, Mitcham, CR4 3HD. e .......-4. »en Im--- 
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' DON'T RELY ON YOUR MEMORY enry s BUY NOW AT BARGAIN PRICES 
Hi Fi and Transistors - Up to date 

Brochures on request 

UK's 

LARGEST RANGE 

OF KITS & 

GADGETS 

TEST EQUIPMENT 
MULTIMETERS 
(carr. etc. 30p) 
ITI-2 20K/Voit Slimline £5 05 

M210 (Case £1.25) 20K/Volt Sllmline de -luxe £8.75 
TLH33D 2K/Volt Robust £7'50 
U4323 (+IFBAF Osc) £7'00 
AF105 (Case £2.25) 60K/Volt £12.50 
U4313 20K/Volt AC current. Steel case £1050 
U4341 Plue Built In transistor teeter £10.50 
Model 500 (Case £2.25), 30K/Volt £1173 

OTHER EQUIPMENT 
SE250B Pocket Signal Injector £3.25 corr. 15p 

TELS Grid Dip meter 440kHz-280mHz£16 SO cerr. 300 

TE40 AC Mlllivoltmeter 1 ßmHz EIS 75 cerr. 35p 

TE6528 Range valve voltmeter £22 50 cerr. 40p 

TE20D 120kHz-600mHz RF Generator £18.05 carr. 40p 

TE22D 20Hz-200kHz Audio Generator £19.95 carr. 400 

SE350A Delxe Signal Trer £12 95 carr. 
E400 Volta/ohms/R-C tub /RF field/RF pen. 

20p 

£15.50 carr. 200 

New Revolutionary Supertester 680R 
680R Multi -tester Accessories 
£.1050 Translator tester £1100 

Electronic voltmeter £18.00 
Ampclamp £11.05 
Temperature probe £11.05 
Guess meter £11 05 
Signal Injector £5-9S 
Phase Sequence ESSS 
EHT Probe £5 115 

Shunts 25/50/100A £4-S0 

A SELECTION OF INTERESTING ITEMS 
C3025 Compact transistor tester LI -SS p & p 15P 
04002 Photoelectric System £13.70 
E1310 Stereo ma0. cart. preamp. £4.00 pd p 25p 
Eaelphone 01201 telepnone amplifier £7.50p 6 p 25p 
D1203 Teleamp. with PU coil £4.55 p 6 p 20p 
LL1 Door Intercomm end chime £8.40 p 6 p 25P 
0" Twin spring unit For £3.30 p & p 15p 
18" Twin spring unit Reverbs £6-/S p 6 p 25p 
JS50 Ultrasonic Switch Transmitter/Receiver £12.75 
C3041 1-250 MHz £425 
C3043 SCH 1-300 MHz £5.75 
VHF 105 Aircraft Band Convertor £4 -SO p 6 p 15p 
B2005 4 Ch. mlc. mixer £4.201761715p 
82004 2 ch. Stereo mixer £5-750 40517 15p 
PK3 Kit. Etch your own ptd. circuits Et All p 6 p 20P 

BUILD THIS RADIO 
Portable MW/LW radio kit 
using Mollard RF/IF module. 
Features MW-bandspread for 
extra selectivity. Slow motion 
Cunning. Fibre glass PVC 
cabinet. 600MW output. All 
parts £7.01 (battery 22p), can. 
etc. 32p. 

{ 

EXCLUSIVE: SPECIAL OFFERS 
MW/LW CAR RADIO PORTABLE CASSETTE 
+ or - Earth with speaker TAPE PLAYER -for car or 
ar.d fixings. £6-S0 c./p. 30p. carry around. £7ßS c./p 20p. 
8 TRACK CAR STEREO HANIMAX BC808 POCKET 
(- Earth) with speakers In CALCULATOR WITH 
Pdsó flogs. £12.50 c./p.40p. % KEY. £2895 
Portable Battery Cassette HANIMAX BC811M 
Tape Player L7.2S. MEMORY VERSION £33.75 
Car Lighter Plug sod adaptor BC807 % Key £22.05 
for all cassette end radio BCM85o 7 Key + Memory 
0/74/9 volt output (state £33.OS 
width) £1.0S each MAINS UNIT £3.25 Extra 
Rotel Stereophones HANIMAX H101 STEREO 
RH830 EO SO COMPACT RECORD 
RH700 £10 25 PLAYER 2 x 7 watts. Com- 
RH430 £4.14 plete with Speakers (List 
Wein W930 Battery/Mains £5450) Price £3095. Plus 
Cassette Recorder £1275 free pair of stereo phones. 

SPECIAL PURCHASES 
UHF TV TUNERS 
CHANNELS 21 TO 64 
Brand new transistorised 
geared tuners for 025 Line 019%1sÌ) 
Receiver IF output. £2.60, 
Post 20p. 

EASY TO BUILD KITS BY 

AMTRON-EVERYTHING SUPPLIED 
Model No. 
310 Radio control receiver 4.3'25 
300 4 -channel R/C transmitter £0'11 
340 Superhet R/C receiver £411 
85 Simple transistor tester £114 

115 8 welt Amplifier £4.50 
120 12 watt amplifier £4'73 
125 Stereo control unit £0 -SI 
130 Mono control unit £4'10 
505 Power supply for 116 ES31 
510 Power supply for 120 £5'31 
SIS Power supply for 2 0120 £8.84 
230 AM/FM aerial amplifier £3.20 
240 Auto packing light £5.00 
275 Mic. preamplifier LS -SO 

570S LF generator 10Hz-1mHz £21'45 
5755 Sq. wave generator 20Hz-20Khz £1077 
500 SWR meter £5'47 
630 STAB Power supply 8-12v 0.25-0-1A E0-24 
000 DC motor speed Gov. £3.31 
700 Electronic Chaffinch E702 
750 Acoustic switch £12.57 
730 Metal Detector (electronics only) £1001 
790 Capacitive Burglar alarm £7.02 
835 Guitar preamp. £4.00 
840 Delay car alarm £S -SO 

575 CAP. Discharge Ignition for car engine 
(-V Earth) £13.00 

80 Scope Calibrator £2.53 
255 Level Indicator £4.0/ 
925 120-100mHz VHF timer £11.31 
715 Photo cell switch £1.07 
705 Electronic continuity tester £407 
860 Photo timer EIS -51 

235 Acoustic Alarm for driver £061 
485 Quartz XTAL checker £0.00 
220 Signal Injector £3.30 
390 VOX £1830 
432 Testakit £111.30 
670 Buffer Battery Charger £11.55 
850 Electronic Keyer £1175 
820 Electronic Digital Clock £50 -SO 

ALL KITS OFFERED 
SUBJECT TO 
STOCK 
AVAILABILITY 
Prices correct at 
time of preparation. 
Subject to change 
without notice. 

BUILD THIS TUNER ML3 
MW/LW Radio Turner to use with any amplifier. 
Features Mollard RF/IF module Ferrite aerial, built 
In battery. Excellent results. Size 7" x 24" x 34". 
All parts £525, carr. 15p. 

Mollard FM Modules 
LP1186 Tuning Heart 
Module. 
LP1185 IF Module com- 
plete with data. Price 
£0.00 pair. 

Sinclair Special Offer 
Stereo 60 Pre -amplifier 
-for use with most 
small amplifiers. Ex- 
clusive offer £8.75. 

FM Tuner Module 
FMS231 12v FM Tuner 
£7.05. 
SD4612 Stereo Decoder 
£7-9S. 
SF62H 6v Stereo FM 
Tuner £14.95. 

PP9 Eliminator Kit 
Complete module kit 
9v 100mA output E7.OS, 
p d p 25p. 

TBA500 S WATT I.C. 

Suitable alternative to 
SL403D. 
5/30 volt operated. 8/18 
ohm 
5 watt output. 
With circuits and data 
£1.50. 
Kit with printed circuit 
panel £270. All kits 
available from stock. 

f, STROBE 
TUBE 

ZFTIA. Suitable for 
December '73 Pract. 
Electronics £3-S0. 
ST2 (D32) DIAC 2Sp 
CRSI/40 SCR 4Sp. 
ZFT4 £3 50 
ZFT8 £4 00 

Henry's LIMI ED 
EDGWARE ROAD, LONDON W2 

HENRY, 
CAT S 

que to rapid ABOGUE 
shortages 

o/ pape and 
raen 

xasBo9 caall 
Prices in t apply. Call 

talogue he 
s 

or 
phon'I 

110¡e 
er Pace 

be available cateto 
Aug/Sept. 

UK'S -- 

LARGEST RANGE OF 
TRANSISTORS AND DEVICES 

JUST A SELECTION 
TBA800 5 Watt IC £1.1N 
*Sinclair IC12 0 Watt IC £2.00 
ZN4141C Radio £1.20 
Ultrasonic Transducers £5.00 pr. 
*3015F 7SEG indicator £1.70 

TIL 209 LED 24p each. 22p each per 10 

With circulte/data sheet 
OVER 1500 DIFFERENT SEMI - CONDUCTOR 
DEVICES IN STOCK 
Free stock list -latest edition (Ref. 38) on request. 
Includes radio valves, I.C.'s Rectifiers, Triaca, SCR's, 
LED's, etc. More types -better prices -discounts for 
qusntlty small or large. 

GARRARD BATTERY TAPE DECK 
1- GARRARD 2 speed 

0 volt tape decks. 
Fitted record / play 
and oscillator/Erase 
heads. Wind and 
rewind controls. 
Takes up to4' spools. 
Brand new complete 
with head circuits. 
£S -SO carr. 30p. 

MARRIOT 
TAPE HEADS 
4 TRACK MONO or 
2 TRACK STEREO 
't7' High ImpedenceE2-SO 
'18' Med. Impedance £3.50 
'38' Med. Impedance £5.00 
R730/E73 2 track mono 
Record/Erase low Imp. 
7Sp pair. 
Erase Heads for '17', '18' 
and'38' £1.00 
'83' 2 track mono, HI Imp. 

£1.75 
'43' Erase Head for '63' 

7Sp 
(Post, etc. 150 any qty). 

TOP QUALITY 
SLIDER CONTROLS 
60mm stroke high quality 
controls complete with 
knobs (post, etc. 15p any 
quantity). 
Singles Log and Lin 
5K, 10K, 22K, 50K, 100K, 
250K, 500K, 1 Meg. 45p 
each. 
Ganged Log and Lin 
10K, 22K, 50K, 100K, 250K, 
650 each. 
Quantity discounts 

available) 
Complete with knobs. 

SINCLAIR, MINIATURE AMPLIFIERS & 
TUNER/DECODER 
AMPLIFIERS (carr., etc. 20p) 
4-300, 0.3 watt 9 volt £1.75 SP40-5 2240/stereo 
104, 1 watt 9 volt £3.10 08,'PZ5 £25.00 
304, 3 watt 9 volt £3.9S SP40-82240/stereo 
555, 3 watt 12 volt £4.10 80/PZ8 £2775 
E1208,S watt 12 volt £5.10 SP60 2Z60/stereo 
608, 10 watt 24 volt £4OS 80/PZ8 
410, 10 watt 28 volt £4.95 Transformer PZ8 

£3 
£3.OS045 

E1206, 30 watt 45 volt £0.OS 
E1210, 2+ + 24 watts 

12 volt £9ßS el' 
RE500, 5 watt IC mains /- 

operatedAmplifierwith fY 
controls £6.30- 

SAC14, 7+ 7 watt Stereo 
o 

ice. 

- 
with controls £11 75 . * - 

SAC13, 15 + 15 watt,.. 
Stereo with controls 

£14.OS 

POWER SUPPLIES FOR EVERT PURPOSE 
( All cased unless stated chassis) 
470C 6/74/9 volt 300 mA (Includes Multi -Adaptor for 

Tape Recorders, etc.) £2.25 post 20p 
Car Lighter Voltage Adaptors 300mA (State voltage 

8v, 7}v, 9v) £1.05 ea. post 25p 
SC202 3/8/74/9 volt 400mA £4ßS carr. 30p 
HC244R Stabilised version £5.50 carr. 30p 
P500 9 volt 500mA £3.20 post 20p 
P11 24 volt 500mA (chassis) £2.90 post 209 
P15 28/28 volt 1 amp (chassis) £2.90 post 20p 
P1080 12v 1 amp (chassis) £470 post 20p 
P1081 450 0.9 amp (chassis) £7.80 post 20p 
P12 44-12 volt 0.4-1 amp £7.15 post 300 
SE101 A 3/6/9/12 volt 1 amp (Stab.) £1275 post 25p 
RP164 6/74/9/121 amp (Stab.) £13.45 post 30p 

FIBRE OPTICS 
0.01 Diem. Mono Filament £S -SO 

per 100 metre reel 0.13 DIam. 84 
Fibres Sheathed. £1.00 per metre. 
SPRAYS 15mm Diem. (Mares Tell 
Spray £1050) 

All types offered subject to aval ability. 
Prices correct at time of press E & 0E. 
10% VAT TO BE ADDED TO ALL ORDERS. 
UK post etc. 15p per order unless stated. 

lectronic omponents and Equipment 01-4028381 
309 PA - Disco -- Lighting High Power Sound 01.723 6963 
303 Ba gains Store (Callers only) 
Home and Car Entertainment Centres London and branches now open. 
120 Shaftesbury Avenue. London W1 01.437 9692 
144 Burnt Oak Broadway, Burnt Oak, Edgware 01-952 7402 

190.194 Station Road. Harrow.Middlesea 01-663 7788,9 
354-356 Ed ware Road. L -n --n u i1-40 5854/4 

All mail to 
303 Edgware Road. 
London W21BW 
Al/ stores open 9 am to 
6 pm sou days e week 
hhFi - lape Equipment 
Discount Stock Lost 
Free at all stores 
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ALL OUR PRICES INCLUDE V.A.T. 
BSR HI-FI AUTOCHANGER 
STEREO AND MONO 
Plays 12", 10" or 7" recorda 
Auto or Manual. A high 
quality unit backed by ESE 
reliability with 12 months' 
guarantee. AC 200/E50v. 
Size 131 x lltio. 
Above motor boardBelow 

motor board 21in. 
With STEREO/MONO CARTRIDGE £615 Peat 35p, 

PORTABLE PLAYER CABINET 
Modern design. Size 18" z 15" z 7" Black resin, £450 covered. Silver front grille. Padded Lid. Chrome 
fittings. Motor board cut for above BOB deck. Pod 45D. 

METAL PLINTH AND PLASTIC COVER 
Cut out for molt Garrard or B.S.R. 

íE4.95 Moat play with cover in position. 
lEi x 141 x 71in. 
Covered in black leatherette. 

Poet 45p 
ALSO AVAILABLE IN SOLID NATURAL MAHOGANY 

WAX POLISHED FINISH ---£5 95 

BSR JUNIOR 
SINGLE PLAYER 
Heavy duty ck4--up rmor with 
separate pi - arm fitted 
LP/78 turnover mono £4.95 compatible cartridge. Poet 25p 

R.C.S. DISCO DECK 
SINGLE RECORD PLAYER 

Fitted with auto stop. Aeon stereo/mono cartridge. Base - plate. Size llin < 81in. Turntable. Size 7in diameter. A/C mains. 220/250V motor has a separate winding 14 volt to power a small amplifier. 550 3 speed. plays all sizePovt 
records. 

25p 

COMPACT PORTABLE STEREO HI-FI 
Two full size loudspeakers 131 x 10 x 31in. Player 
unit clip. to loudspeakers making it extremely compact. Overall size only 131 x 10 x 8lin. 8 watts per 

channel, plays 
all records 33 
rpm 45 rpm. 
Separate vol- 
ume & tone 
controls 240v 
AC mains 

Attractive 
Teak finish 
Weight 131be. 

argain Price 
£25 

85p carriage 

SPECIAL OFFER! 
SMITH'S CLOCKWORK 
15 AMP TIME SWITCH 
0-60 MINUTES 
Single pole two-way Surface mounting 
with fixing ecrewa. Will replace existing 
wall .witch to give light for return home. 
garage, automatic anti -burglar lights etc. Variable knob Turn on or oft at full or intermediate settings. 
Fully imitated. Makers last list price 

ef£4.50. 
Brand new and fully guaranteed. 

OUR PRICE £ I 95 Poet 25p. 

BLANK ALUMINIUM CHASSIS. 18 s.w.g. Olio side. 8 x 4in 45p; 8 
x 

Sin 53p; 10 x 7in 65p; 12 x Sin 85p; 14 x Sin 90p; 18 x Bin 90p; 12 x Sin 50p; 16 x 10in £l. 
ALUMINIUM BOXES 3 x 3 x 3 in. BOp. 4 x 4 x 4in. 70p. 6 x 4 x 4 in. 80D. 9 x 4 x 4 in. £1. 12 x 4 x 4in. 21.30, 
ALUMINIUM PANELS 18 s.w.g. 6 x 4in 12p; 8 x Bin 19p; 14 x Sin Sup; 10 x 7in 24p; 12 x 5in 2Sp; 12 x 8in 340; 16 x Sta 34p; 14 x Sin 40p; 12 x 12ín 47p; 16 x loin 80p. 
S.R.B.P. PAXOLIN PANEL 10 x Sin 20p. 

l#inch DIAMETER WAVECHANGE SWITCHES, 25p. EA 2 p. 2 -way, or 2 D. 6 -way, or 3 p. 4 -way,. 
1 p.1 2 -way, or 4 p. 2 -way, or 4 D. 3 -way, 25p. 
TOGGLE SWITCHES, .p. 18p; dp. 22p; dp. dt. 22p. lob -miniature, up. 88D; dp. 40p; dp. dt. 50p. 

R.C.S. STABILISED POWER PACK KITS All Darla and instructions with Zener Diode. Printed Circuit Bridge Rectifiers and Doable Wound Mains Transformer. Input 200/240V a.c. Output voltages available 6 or 9 or 12 or 15 or 18 or 20V d.c. at 100mA or leas. 
PLEASE STATE VOLTAGE REQUIRED. f2.20 Post Details S.A.E. Size II x 1# x 11M. 20p 

R.C.S. GENERAL PURPOSE TRANSISTOR 
PRE -AMPLIFIER BRITISH MADE 

Ideal for Mike, Tape P.O., Guitar, etc. Can be used with Battery 9-12v. or H.T. hoe 200-300V. D.C. operation. Size 11" x 11" x i". Response 25 c.p.s. to 25 Reis. 28 db gain. For use with valve or transistor equipment. 99 Post Full instructions supplied. Details S.A.E. P lop 

NEW TUBULAR ELECTROLYTICS CAN TYPES 
2/350V 14p 250/25V 14p 18+18+16/275v45p 
4/850V 14p 500/25V 20p 50 50/300V 50p 8/450V 18p 1000/25V 35p 60+100/350V 85P 16/450V IEp 1000/50V 470 32#-32/250V 20p 32/500V 50p 8 + 8/450V 22p 32432/450V 80p 25/25V lop 8 í16/450V 25p 350450/325V 55P 50/50V lop 16+18/450V 400 100-<- 50-1 50/350V85D 100/25V lop 32 4-32/350V 40p 32+32.1-32/350 65p 
LOW VOLTAGE ELECTROLYTICS. 
1, 2, 4, 5, 8, 16, 25. 30, 50, 100, 200mF 15V lop. 

500mF 12V 15p ; 25V 20p ; 50V 30p. 
1000mF 12V 20p ; 25V 35p ; 50V 47p ; 100V 70p. 2000mF 6V 25p ; 25V 42p ; 50V 57p. 
2500mF 50V 82p ; 3000mF 25V 47p ; 50V 65D. 5000mF 6V 25p ; I2V 42p ; 2517 75p ; 3517 85p ; 50V 95p. 
CERAMIC IpF to 0.01mF, 4p. Silver Mica 2 to 5000pF, 4p. PAPER 350V-0.1 4p; 0.5 13p; 1mF or Imp 150V 15p. 
500V-0.001 to 0.05 40; 0-1 5p; 0.25 Sp; 047 25p. 
SILVER MICA. Close tolerance 1-0. 2.2-5000F Sp; 560- 2,200pF lop; 2.700-5,800pF 20p; 6,800pF-0 01, mf d 30p each. TWIN GANG. "0-0" 208pF+176pF, 75p. 
Slow motion drive 365pF- 365pF with 25pF 25pF, 50p; 
500pF standard twin gang 75p. 
SHORT WAVE SINGLE. 10pF, 30p; 25pF, 55p; 50pF, 55p 

SHORT WAVE SINGLE GANG. Preciaioo Silver Plated Gangable Tuning Condensers. 50P 
each Values up -to 100pF. 

Section Couplers euoplied FREE with two or more gangs. 

NEON PANEL INDICATORS. 250V AC/DC Amber, 20p. RESISTORS. ; w., # w., 1 w., 20.0, 1p; 2 w. 5p. 10 ti to 10M. HIGH STABILITY. I w. 2.0 10 ohm. to 6 meg., 10p. Ditto 5°0, Preferred value, 10 ohms to 10 meg., 4p. 
WIRE -WOUND RESISTORS. 5 watt, 10 watt, 15 watt, 
10 ohm. to 100K, 10p each; 2w 0.5 ohm to 8B ohms lop. TAPE OSCILLATOR COIL. Valve type. 35p. 
FERRITE ROD 8" x ,.' 20p; 6 x 20p; 3 x 10p. 

MAINS TRANSFORMERS ALL eOST 
Eagle MT12 12-0-12v 50MA 90p 250-0-250 80 mA. 8.3 v. 3.5 a. 83 v. 1 a. or 5 v. 2 a £2.50 350-0-350 80 mA. 8 3 e 3.5 a, 132 v. la. or 5 y. 2 a. £3,00 300-0-300 v. 120 mA., 8.3 v. 4 a. C.T.; 8.3 v. 2 a. £425 MINIATURE 200 v. 20 mA., 8.3 v. 1 a. 21 x Oi x tin. 75p MIDGET 220 v. 45 mA., 83 v. 2 a. 21 x 21 x 21n... 90p HEATER TRANS. 8.3 v. 11 amps 85p 
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs at 2amo.,3,4,5, 6, 8, 9, 10, 12, 15, 18, 24 and 30 v. £300 
1 amp., 8, 8, 10, 12, 18, 18,20, 24, 30, 36, 40, 48, 60 £4 00 
2 amp, 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £4 00 
5 amp., 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 80 £9.75 
5, 8 and 13 v. 5 amp. 21.20. 3 amp., 3, 5, 8. 10, 13 and 
5-0-5 v. £1 30, Ditto 5 amp. £150; 6-0-6 v. 500 mA 90p. 
9 v. 1 amp 95p. 12 v. 300 mA 75p. 12 v. 500 mA 85p. 
12 v. 750 mA 95p. 40v. 1 amt £t 75. 
AUTO TRANSFORMERS. 115v to 230v or 230v to 115v. 
150w. £3 00 ; 5001. £B -OS ; 750w. £10 ; 1000w. £15. 
CHARGER TRANSFORMERS. Input 200/250v. 
for 8 or 12v., 11 amp. £1.50; 2 amp. £1.80:4 amp. £3 BATTERY CHARGERS. Ready built with leads and clips 
11 amp. £2 ; 4 amp. £4; 5 amp. £4.50. 
FULL WAVE BRIDGE CHARGER RECTIFIERS : 
8 or 12v. outputs. li amp. 400; 2 amp. 55p; 4 amp. 85p. 

MAINS ISOLATING TRANSFORMER 
Primary 0-110-240v. Secondary 0-240v. 3 amps. 720 watts. Insulated terminals. Varnish impregnated. Fully enclosed in steel case with firing feet. £ I 0 Carr. Famous make. <Value £19: OUR PRICE p 
Can be used as 800 watt auto transformers 240-110V. 

SET OF 3 MOTORS 
FOR COLLARD STUDIO 

115 volt TAPE DECK £2 50 Post SOp. 

VOLUME CONTROLS 
5 K. ohm. to 2 Meg. LOG or 
LIN. L/S 15p. D.P. 25p. 
STEREO L/S 55p. D.P. 75p. 
Edge 5K. S.P. Transistor 25p 

80 Ob. Coax 5P Pd. 

BRITISH AERIALITE 
AERAXIAL-AIR SPACED 
40 yd. £2; 60 yd. £3. 
FRINGE LOW LOSS 

I 
it, per Ideal 825 and colour. yd 

Wtrewound controls llin. dram, 3n watt.. 10 ohms to 100K British made with long apiodlea tin, dia 45p ea. 
DUAL CONCENTRIC POT 500k LOG + 500k LIN D.P. switch. Inner spindle 31in; outer spindle 21in. 75p. 

E.M.I. 132 x 8 in. 
SPEAKER SALE ! 
With twin tweeter.. Le7o And cro.sover. 10 
watt. State 3 or 8 or 
15 ohm. M illustrated. Poet 25p 
With flared tweeter cone and ceramic 
magnet. 10 watt. 

2.75 Bass res.£ 45-80 cps. L 
Flux 10,000 souse. 
State 3 or 8 or 15 ohm. Post 25p 

Bookshelf Cabinet 18.10, gin. £6.60 
Fluted wood front Teak Veneer Pout 35p 

E.M.I. 64in. HI-FI WOOFER 
8 ohm, 10 watt. Large ceramic magnet 
Special Rubber cone surround. r 
Frequency response 30-12,000 L cps. Ideal P.A. Columns, 
HI -Fi Enclosure Systems, etc. 
Suitable cabinet 12 x 8 x 8 24.00, 
Suitable Tweeter £2 00. 

ELAC CONE TWEETER 
The moving coil diaphragm gives 1 good 
radiation pattern to the higher frequencie. 
and a smooth extension of total response 
from 1,000 cp. to 18,000 cps. Size 81 r 
31 x tin, deep. Rating 10 watt, 3 ohm. 

Post 20Crossovep 

£1.23 £1.90 

GOODMANS 
8 in. WOOFER 
8 obus 12 watt. Deep cone. 
Heavy ceramic magnet. Bau 
resonance 35 cp.. Frequency 
response 30-8,000 cps 
Ideal base unit for £3.75 
Hi-Fi systems 

LOUDSPEAKERS P.M. 3 OHMS. 7 x 4in. £1.25; 81in. £1.50; 
8 x Sin. £1.80; 8ío. £1.75; 10 x Sin. £190; 10in. 22.00, SPECIAL OFFER LOUDSPEAKERS! All Brand New. 
3 ohm, 20in; 21in; 31in; Sin. 8 ohm. 21in; Olin; Sin x 3in;, Sin. 15 ohm, 30in; 5in; 8 x 4in; 5in x Sin; 7 x 4in; B x 5in 25 ohm, 21ín; 3in; lin; 5 x 3in; 5in. 35 ohm, tin: Iio; 5in. 80 ohm. 21;n; 21in. 

£ I EACH 
LOUDSPEAKER VOLUME CONTROL 15 ohm 10 watt with lin lone threaded bush for wood panel mounting 65p. RICHARD ALLAN TWIN CONE LOUDSPEAKERS. Sin. diameter 4W £2.50, loin. diameter 5W £2.75; Poat 25p. 12in. diameter, 0W, £3,30: 3 or 8 or 15 ohm model.. SPEAKER COVERING MATERIALS. Sample. Large S.A.E. Horn Tweeter. 2-18Kc/.. 8W 8 ohm or 8 ohm 02.20. De Luxe Horn Tweeter. 2-18 Kc/., 1571. 8 ohm 13.50. TWO-WAY 3,000 c.p.a.CROSB OVERS 3, 8 or 15 ohm £1.25. 
3 -WAY CROSSOVER 850 cp. and 3000 cps £1.95. 

TWO-WAY CROSSOVER NETWORK 3,000 c/s With variable tweeter atlenuator giving accurate high/low 
frequency balance. Mounted on panel Silo. x 4in. with 
control knob, tweeter and woofer lead. and input f 3,75Posl terminals. Suitable for 3 to 8 ohm impedance. SOD 

ELECTRO MAGNETIC 
PENDULUM MECHANISM 

1.5e d.c. operation over 250 hrs. continual. on SPI battery. 
fully adjustable swing and speed. Ideal display. teaching 
electro magnetism or for metronome; strobe etc. 95p, Post 20p 

R.C.S. VALVE AMPLIFIER 
2 Stage Triode Pentode valve. 3 watt. 3 ohm output. Volume 
on/off and tone control. AC mains. Complete and touted. 
With Loudspeaker. £4.50 Post 25p. 

WEYRAD COILS 
P50/2CC-40p. RA2W 85p. 
P50/ 3CC -40D. OPTI 85p. 

LFDT4. 85p, 
Printed Circuit BOp. Twin Gang 759. 

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18p 
OUTLET BOXES, SURFACE MOUNTING 25p. 
BALANCED TWIN RIBBON FEEDER 300 ohm., 50 yd. 
JACK SOCKET Std. open -circuit 14p, closed circuit 23p; 
Chrome Lead Socket 45p. Phono Plugs 5p. Phone Socket 5p 
JACK PLUGS Std. Chrome 20p; 3 5mm Chrome lop. DIN 
SOCKETS Chassis 3 -pin 10p; 5 -pin 10p. DIN SOCKETS 
Lead 3 -pin 18p; 5 -pin 15p. DIN PLUGS 3 -pin 18p; 5 -pin 25p. 
VALVE HOLDERS 5D: CERAMIC 1OD; CANS 5D. 

BRITISH FM/VHF TUNING HEART 
88 to 108 Mc/e British made. E Tran- AOur Price 
sietors ready aligned -require. 10.7 

e OYY175 Mc/s IF. Complete with tuning gang. 
Connections supplied but come 
technical experience essential. Post 20p. 

ALL PRICES INCLUDE VAT MINIMUM POST AND PACKING 20o. CALLERS WELCOME 

RADIO COMPONENT 
Illustrated Colour Brochure, Radio Books & Component Lists lop. Written guarantee. 
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OOFER E.IVI,I. TW ET RKTD 
THE PAIR. Post 25p. 

L6'75 
(Available separately. 
Woofer 15.25; Tweeter 
l/1 90). 

Comprising a fine example o! a Woofer 
10f x 8}i. with a musive Ceramic 
Magnet. 440u. Ganse 16.000 lines. 
Alaminlrm Cone centre to improve 
middle and top response. Also the E.M.I. 
Tweeter 81in. square ha. a special 
lightweight paper cone and magnet flux 
10,000 lines. Crossover condenser and 
tall instructions supplied. 
Impedance Standard 8 ohms 
Maximum power 12 watt. 
Useful Response 25 to 18,000 cps 
Bus Resonance 45 cps 

SUITABLE ENCLOSURE 20 x 18 x gin. 
MODERN DESIGN. TEAK WOOD FINISH. 

ALL OUR PRICES INCLUDE V.A.T. 
BAKER HI-FI SPEAKERS 

£10.50 
Post 459 

ELAC 8in. or 10 x bin. 
HI-FI SPEAKER 
Dual cone plasticised roll sur- 
round. Large ceramic magnet. 
50 -18,000 cps. Bus resonance 
56 cps. 8 ohm impedance. 
8in. 10 watts f3.75 

TEAK VENEER HI-FI SPEAKER CABINETS 

Fluted Wood Fronts 
MODEL "A". 20 x 13 x gin. 
For loint . speaks 

ia 
. 
f 10.505p 4 

MODEL "B". 19 u 10 Sin, 
For 13 x 8in. or £6.60 Poet 
8m. speaker. 36p 
MODEL BE" ditto. Triangular 
corner version. 

MODEL "C". 18 x 8 x 8in. 
For 8 x 51n. f5 Post 
speaker. 25p 

LOUDSPEAKER CABINET 
WADDING 18in. wide, 20p ft. 

Callers only -HI-FI CABINET 
Baker Recommended 12inch Enclosure 4 cubic ft. Sise 
80 x 20 x 12ín. Teak Finish Fluted Front. 21850 

BARGAIN AM TUNER. 
Medium Wave. 
Transistor Superhet £4.95 Ferrite aerial. 9 volt. 
BARGAIN 4 CHANNEL 
TRANSISTOR MONO 
MIXER. Add musical 
highlights and sound effect. 
to recordings. Will mix 
Microphone, records, tape 
and toner with separate ) 

eontrols into single output. 
e volt battery £4.50 operated. 
STEREO VERSION OF ABOVE /595. 

BARGAIN FM TUNER. 
88-108 Mc/ Six Transistor. 
9 volt. Printed circuit. 
Calibrated slide dial tuning. 
Walnut Cabinet. I2.85 
Size 7 x 6 u 

BARGAIN FM TUNER. £8.85 A. above less cabinet. 
BARGAIN 3 WATT AMPLIFIER. 4 Transistor 
Pugh -Pull Ready built with volume, treble and £4.50 
bass controls. 18 volt battery operated. 

BAKER MAJOR I2" f9.90 
Post Free 

80-14,500 cis. 18ín. double 
cone, woofer and tweeter cone 
together with a BAKER 
ceramic magnet assembly 
having a flux density of 
14,000 gauss and a total flux 
of 145,000 Maxwells. Bus 
resonance 40 c/s Rated 20 
watts. NOTE: 8 or 8 or 
15 ohms must be stated. 

Module kit, 80-17,000 cis 
with tweeter, crossover, baffle 
and instructions. £ 12.50 

Please state 8 or 8 or 15 ohm,. Post Free 

"BIG SOUND" 
BAKER SPEAKERS 
Robustly constructed to stand op to 

long periods of electronic power. 
As used by leading groups. 
Useful response 80-13,000 cp.. 
Bass Resonance 56 cps. 

GROUP "25" 
1210. 25 watt 
3, 8 or 15 ohms. 

GROUP "3511 
12ío. 35 watt 
3, 8 or 15 ohms. 

£8.80 
Post Free 

£9.90 
Post Free 

i5in. GROUP50watt 

"50" £20e00 h' 
8 or 15 ohms. 

GROUP 50/I2in. £ 1 6.00 50 watt 8 or 15 ohms 

Group + PA Cabinets in dock. Callers only. 
Send for Leaflet. 

A 

WAFER HEATING ELEMENTS THIN 
OFFERING 1001 USES for every type of heating and 
drying applications in the home, garage, greenhouse, 
factory (available in manufacturing quantities). Approx. 
Me 101 x 81 x r4 in. Operating voltage 200/250V. a.c. 
250 watts approx. Printed circuit element enclosed in 
asbestos fitted with connecting wires. Completely flexible 
providing safe Black heat. British -made for use in photo- 
copier. and print drying equipment. 
Ideal for home handymen and experimenters. Suitable 
tor Heating Pad., Food Warmers, Convector Heaters. etc. 
Mut be clamped between two sheets of metal or asbestos, 
etc.. to máke efficient clothes dryers, towel rails -ideal for 
Mire cupboards. Ideal for anti -frost device for the garage 
--preventing frozen radiator. or acting as oil sump heater. 
Use In the greenhouse for seed raising and plant protection. 
Invaluable aid for bird homes, incubators, etc., etc. Can 
be used in series for lower heat. Or in parallel tor higher 
heat application*. 

ONLY 40p EACH (FOUR FOR El .50) 

ALL POST PAID --Discounts for quantity. 

CUSTOMERS FREE CAR PARK 

MAJOR 100 WATT 
ALL PURPOSE 
TRANSISTOR 
AMPLIFIER 
All purpose transistorised. 
Ideal for Groups. Disco and P.A. 
4 inputs speech and mudc. 4 way 
miring. Output 8/15 ohm. a.c. Maize. 
Separate treble and bass control. 
Guaranteed. Details SAE. 

£49 Carr. 
s1 00 

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

THE "INSTANT" BULK TAPE 
ERASER & HEAD DEMAGNETISER. 
Suitable for cassettes, and all sues of 
cape reels. A.C. mains 200/250V. 
Leaflet B.A.E. £3.50 Post 

QUALITY LOUDSPEAKER ENCLOSURE 
Teak veneered finch thick wood 
cabinet. Sise 181ín x 185in x 
8; in. Weight 231ós. This 
cabinet features a wide mesh 
Silver Grill covering a separate 
compartment for mounting 
Tweeters or Mid -Range Horn. The fully sealed bus cum 
partment is cut out for a 8}inch Woofer. 8750 Carr. 86p 

Rosewood Version 28.50. Carr. 869 

SPECIAL OFFER 95p. Post 25p. 
100 Ohm 20 watt Rheostat Oils diem. Ceramic Former. 
Screw Terminals lin. diem. spindle. 

REVERSIBLE 4 POLE MOTOR lr 1,400 r.p.m. Reversible 42 Watt, £2.25 spindle 11" u e/se", sine 81" x 8". 
As illustrated, 240v. AC mains. Post 25p 

E.M.I. GRAM MOTOR 
120, or 240v. A.C. 2,400 rpm. 2 -Pole 
70mA. Sine 21 u 21 x 25fn. 

SPECIALISTS 

fl 00 
Post 259. 

OPEN 9-6, WEDNESDAY 9-1. SATURDAY 9-5. Closed for lunch I-15-2-30 

CROYDON 

HIGH QUALITY - BRITISH MADE 

REGENT , 

I2in. 15 watts 
An inexpensive unit for the 
beginner in high fidelity and 
for general purposes. May be 
used to Improve any Radio, 
Amplifier, Hi-Fi or Television 
receiver. 
Bus Resonance 45cps 
Flux Density 12,000gauss 
Useful response 45-13,300cps 
8 or 8 or 15 ohm models. 

£8.80 Post 
Free 

DE -LUXE Mk II 
I2in 15 watts 
Especially designed to provide 
full range reproduction at an 
economical cost. Suitable tor 
use with any high fidelity 
system. Built -In concentric 
tweeter cone. 
Base Resonance 80cps 
Flux Density 14,000gauu 
Useful response 25-18,000cps 
8 or 15 ohms model. 

£11 Post 
Free 

SUPERB 
I2in. 20 watts 
A high quality loudspeaker. 
it. remarkable low cone 
resonance ensure. clear 
reproduction of the deepest 
bass. Fitted with a special 
copper drive and concentric 
tweeter cone resulting in full 
range reproduction with 
remarkable efficiency in the 
upper register. 
Bus Resonance 2Sep2 
Flux Density 18,600gauu 
Useful response 80-17,000cps 
8 or 15 ohms models. 

£ 1650 LI 

AUDITORIUM 
12in. 25 watts 
A full range reproducer for 
high power, Electric Guitar., 
public address, multi -speaker 
systems, electric organs. 
Ideal for Hi-Fi and Disco- 
theques. 
Bass Resonance 85cps 
Flux Density 15,000gauu 
Usef al response 25-1e,000cps 
8 or 15 ohms model.. 

£ 15.40 Post 
Tree 

AUDITORIUM 
15ín. 35 watts 
A high wattage loudspeaker 
of exceptional quality with a 
level response to abov. 
8,000 cpe. Ideal tor Public 
Address, Discotheque., Elec- 
tronic instrument. and the 
home HI-FI. 
Bus Resonance 85cDs 
Flux Density 15,000gauu 
Useful response 20-14,000cps 
8 or 15 ohms model/. 

£22 Post 
Free 

IHi-Fi Enclosure Manual containing 20 pins, decena, 
crossover data and cubic tables. 42p. Post Free. 

337 WHITEHORSE ROAD 

(Exports Remit cash and extra postage.) Buses S0, 68, 159. Rail Selhurst Telephone 01-684-1665 
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r GIRO NO. 331 7056 
C.W.O. only. P. & P. 10p on orders below C5 

Discount: CI0-10%, 620-15% (except net items) 
Export Order enquiries welcome (VAT free) 

SPECIAL RESISTOR KITS (Prices include post & packing) 10612 }W KIT: 10 of each 612 value, 22 ohms -1 M, a total of 570 (CARBON FILM 5%). 63.65 nec 10E12 1W KIT: 10 of each E12 value, 22 ohms-IM, a total of 570 (CARBON FILM 5e U 85 net 25E12 }W KIT: 25 of each EI2 value, 22 ohms-I M, a total 145 
Official Orders accepted from 

Educational & Government Departments 
ALL PRICES INCLUDE VAT 

of (CARBON FILM 5ILM 7 , 48.35 net 25E12 
20E12 #W KIT: 20 of each E12 valueW 

KIT: 25 of each El2 
, 22 ohms -2M2, a total of 122 
22 ohms -1M, &total of 1425 

0 (METALFILM °/ ). LI I -05 net 15E12 I W KIT: 15 of each EI2 value, 10 ohms-I M. a total of 915 (METAL FILM 5%), £13.35 nec 10E12 2W KIT: IO of each E12 value, 10 ohms -1M, a total of 610 (METAL FILM 500), 617.15 MULLARD POLYESTER CAPACITORS C280 SERIES 50V P.C. Mounting: 0.019F, 0.0159E, 0.0229F, 0.0336F, 0 0470. 3}p. 0.0686F, 0.19F, 4}pp. 0-159F, 44p. 0.220F, 5}p. 0.336F, eD. 0.47pF, 9p. 0.680F, 12p. IpF, 
I5p.159F,23p.2.29F,26p, 
MULLARD POLYESTER CAPACITORS C296 SERIES 
400V: 0.00I9F, 0.00159E. 0.00229F, 0.00336F, 0-00479E, 2}p. 0.00689F, C019E, 
0.0159F, 0.0229F, 0.0339F. 3}p. 0.0476F, 0.0689E, 0.I9F, 45p. 0.159F, 65p. 
0.22iF,Sfp.0.336F, 12p. 0.479F, I4p. 
I60V43-8.196, 0.0159E, 0.0229F, 3p. 0.0479F. 00689F, 34p. 0-19F, 45p. 0.159E, 
Sp. 0.229E, hp. 0.33µF.615.0.479F, 85p. 0.68pF, 12p. 19F, 14p. 
MINIATURE CERAMIC PLATE CAPACITORS 
50V: (pF) 22, 27, 33, 39. 47, 56, 68. 82, 100, 120, 150, 180, 220, 270, 330, 390. 470, 560, 

nec 
RESISTORS 
CF-High Stab Carbon Film, 5% MF-High Stab Metal Film, 5% 
W. Type Range 1-99 100-499 500-999 1000 
5 CF 22- I 0 75 0 60 0 55 2.4x7.5 5 CF 22-2M2 I 0.75 0.60 0.55 3-9 x10 5 
# CF 22 -IM I 0.75 0.60 0 
5 MF 10.2M2 2 1 54 1 32 1 I 3x7 MF 10-2M2 2 1.43 1.21 0-99 42x10.8 
1 MF 10-10M 3 I 98 1-81 I 65 66x13 2 MF 10 -IOM 4.5 3.52 3.08 2.75 8x175 For value mixing prices, please refer to our catalogue. (price in pence each) VALUES AVAILABLE-E 12 Series only. (Net prices above IOC.) 

680, 820.1K. I K5, 2K2, 3K3, 4K7, 6K8, (µF) 0.01.0-015, 0.022, 033, 0-047, 1}p. each. 0.1, 30V, hp. 0 
POLYSTYRENE CAPACITORS 160V S% 
(pF) 10, 15, 22. 33. 47, 68, 100, 150, 220, 330, 470, 680, 1000, 1500, 2200, 3300, 4700, 4p. 6800, 10,000.4}p, 

PRESET SKELETON POTENTIOMETERS 
MINIATURE 0.5W Vertical or horizontal 6p each 1K, 21(2. 41(7, 10K, etc. up to I M fl 
SUB -MIN 0 05W Vertical, 100 fi to 220K fl Sp each 

B. H. COMPONENT (P.W.)61 CHEDDINGTON ROAD, PITSTONE, FACTORS LTD. NRTeI!GChedington3668446D(Scd ECd Ó2%)'ÁQ 
PLEASE WRITE FOR FREE CATALOGUE 

Miniature Nullard Electrolytics 
16V 6,y p IOpF 63V 6}p 689 

689F I .09F 63V 6}p 689F 63V ISp 
2.29F 

VEROBOARD 0.1 0. 15 
21 x 5 28p 28p 
25 x 3;" 26p 19p 35 5 32p 33 

POTENTIOMETERS 
Carbon Track 5K 2 to 2M O, logor lin. Single, 16}p Dual Gang 46p. Log Single with switch 26p Slider Pots. 10K, IOOK, 500K. 30mm, 34p. 45mm, 47p. 6Omm, S5p. 

63V 61p IOOpF 10V 6)p 
3.39F 63V 65p IOO9F 25V 64-p 
4.O9F 40V 65p 1009F 63V 14P 
4.79F 63V 6}}p 1506F 16V 65p 
6.8µF 63V 6}p 1509F 63V ISp 

809FF 16V 6}p 2206F 610V 6}p 
02tF 25V 6}p 220µF 10V gp 
OuF 63V 64p 2200F 63V 11p 

3} x 35." 28p 28p 
2} x 1" OP 7P 25 x 5" (Plain) - 14p 
2# 35" (plain) - 12p 
5 x-31 (plain) - 22p 
Insertion tool 59p 59p 
Track Cutter 44p 44p 
Pins, Pkt. 25 lop lop 

DIODES 
1N4001 65p 
IN4002 7 
1N4003 9p 
IN400491p 
IN4005 Iip 
1N4006 I4p 
1N914 7p 
1N916 7p 
BAI00 IOp 
OAS 42p 
0A47 
0A81 1ÌP 
0A200 8 P 

PLUGS 
DIN 2 Pin 12p 

3 Pin 13p 
5 Pin 180° IS 
Std. Jack I4p 
2.5mm Jack 1Ìp 
Phono he 
SOCKETS 
DIN 2 Pin lop 

3 Pin 10p 
5 pin 180° lip 
2.Sm)mcJackk l Ilia 
Phono sip 

ELECTROLYTIC CAPACITORS. Tubular & Large Cans (uF/V): 1/5, 2(25, 4/25, 4.7110, 5/25, 8125, 10/10. 10(50, 16125, 22/63,25/25, 25150, 32/25, 50/25, 100110, 100/25, 6;p. 50/50, 8p. 
100/50, 200/25, I1 50 50. 18 500/10, I I 500 
500150, IE / 1000110. ISp 

11000/25, 
21p1100015Ó. 40 2ÓÓ0/100. 20p. 1000(100 90p. 2000(25 30p 2000/100, 95p. 2500/25. 38p. 

2500/50, 62p. 3000/50, 80p. 5000/25, 66p. 5000/50, LI 10. 
HI-VOLT: 4/450, 14p. 8/350, 19p. 8/450, 20p. 16/350, 22p. 
16/450, 23p. 32/350. 33p. 50/250, 20p. 100/500, 88p. 
METALLISED PAPER CAPACITORS 

OORS 
05025, 0 05. 61 0µl, 6p. 0 5, 7}p. 0.55, 9p. 

7+p. 
000v: O 

F. 
01, ÌÌp. 0022, I3µ.0047, 01, 15p. 0.22, 13p.0.47, 28p. 

59F 16V 65p 3309F 16V 12p 
59F 63V 6=,p 3309F 63V25p 
6µF 40V 64p 4709F 6-4V9p 

220F 25V 
22µF 63V 

65p 6809F 16V 13p 
6}p 6806F 0V ISp 

329F 10V 6 D 6809F 40V 5p 
339F 16V 6}p I0009F I6V 20p 
339F 40V 65p 10009F 25V 25p 
329F 63V 6}p 15009F 6.4 I5p 
479F 10V 6:p 15009F 16V 25p 

1/47479F 25V 6;p 22009F IOV2Sp 
9F 63V 89 3300pF 6.4 26p 

TRANSISTORS 
AC127 165p BC2I2L I2p 
ABC1287 I2p BC2I3L lop 
BC108 I2p BC2I4L lop8 
BC108 I2p OC44 (8p 
BC109 13p 0071 I3P 
BC148 12p OC8I 169 
BC149 12p 0C170 23p 
BCI82L I2p TIS43 33p 
BCI83L 12p 2N2926 I IP 
BCI84L 13p 2N3702 I I9 

Integrated 
Circuits 
¡94,709C op A74IC 55p 
cA723C El 
ZN414 El .32 

creened Wì e, Metre 6 
Twin Screened Wire, Metre 12p 
Stereo Scree ed Wire, Metre lip 
Connecting Wire, All colours, Metre 1}p 
Neon Bulb, 90V Wire Ended 5 for 24p 
Panel Neon, 240V Red, Amber, Clear 164p 

K 
5E121W Metal Film 5% Ultra 
Low Noise New Resistors 
with full colour coding. 5 each 
EI2 value 10ohm1IM cocal 
305 £2.75 Nett. Of 

MANUFACTURERS OF ELECTRONIC AND 
AMPLIFICATION EQUIPMENT 
SPECIALISTS IN QUALITY TRANSISTOR 
EQUIPMENT 
OPEN 6 DAYS A WEEK, 9.00 a.m.-6.00 p.m. 

NEW! 3 channel Light Modulator 

* 1,000 watts per channel * Operates from I/8 watt to 100 watts * Full wave control * Fully fused and suppressed * 12 easy connections 

£15.25 
Single channel version £6.75 

TRANSISTOR UNIVERSAL 
AMPLIFICATION COMPANY LTD. 

DEPT. W 
163 MITCHAM ROAD, LONDON SW I7 9PG 

01-672 3137/9080 

NEW FROM TUAC ! ! ! 
ROTARY FLASHING BEACONS 

* 240V mains operation 

* Choice 5 colours, red, amber, blue, 
green and clear 

* Light source is from standard SBC 
filament bulb 

* Flash rate 140 per minute 

only £22.00 
NEW FROM TUAC!!. 
100W 2 x 12 Disco/Group cabs, fitted 2 50W RMS super 
heavy duty speakers £6600 (car. £1 -00) 
100W 4 x 8 P.A. Cols, fitted 4 15W heavy duty speakers 
£75.00 pair (carr. £200). 

ALL PRICES INCLUDE V.A.T. AND POSTAGE AND PACKING 
ACCESS & BARCLAY CARDS ACCEPTED, JUST SEND US YOUR NUMBER. H.P. ARRANGED THROUGH PAYBONDS 
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NEW MULLARD & MAZDA VALVES 
All individually boxed 
and guaranteed. Full 
trade discounts to bona 
fide companies. Price 
and availability lists on 
application. 
DM70 068 EF80 040 
DY61 0-86 EF83 1-08 
DY8617 0-45 8F86 0-48 
DY802 046 ETU 0-90 
EABC80 1-00 EF89 081 
11391 0-38 EFº1 1 80 
EBC81 0.76 EPOS 1-40 
EBF80 0-80 EF96 1-36 
EBF83 0.89 EF183 080 
8BF89 0.58 EF184 000 
wee 0-76 81190 0.54 
ECU 077 EL34 09e 
ECC81 045 EL86 1-06 
ECC82 0-48 EL81 090 
ECC83 046 EL84 047 
ECC84 066 EL85 066 
ECC86 0-68 EL86 096 
EMU 0.76 EL96 070 
ECC189 0-71 EL91 181 
ECM 0-50 ELL80 1-80 
ECF82 0-78 EM84 1-18 
ECF86 071 EM87 118 
ECHO] 1-00 EY61 028 
ECH89 1-00 EY86/87 0-49 
ECH84 078 EY88 084 
ECL60 0-68 E280 061 
ECL82 001 EZ81 0-40 
ECL8S 0.88 02501 090 
ECL86 0-63 oz94 0 78 

PC86 0-76 
PC88 0.76 
PC97 0-45 
PC900 0.56 
PCC84 0 52 
PC088 0 80 
PCC89 0 66 
PCC189 0-66 
PCF80 0 61 
PCF82 1-80 
PCF86 0-06 
PCF200 0 86 
FCF201 0 87 
PCF801 0 95 
PCF802 0 71 
PCF806 0 66 
PCH200 0-88 
PCL82 0 64 
PCL83 0 68 
PCL84 0 69 
PCL85 0 83 
PCL86 0-63 
PCL806/85 

0.08 
1 66 
0-80 
088 
0.76 
0 88 

0 50 
098 

PD600 
PFL200 
PL36 
PL81 
PL81A 
PL82 
PL89 

EXPRESS 
POSTAGE 
59 lor.1 Valve. 
Each additional Valve 
add 2p. 

PL84 088 
PL604 0-88 
PL608 1.06 
PL609 1-66 
PL802 0.90 
PY33 0-86 
PY81/800 0-50 
PY89 0-56 
PY88 0.80 
P2600A 1-05 
PY800 0-60 
PY801 0.60 
1126 1.00 
17191 1-00 
0198 0.60 
17ABC80 0-90 
1313081 0.70 
UBF89 0.80 
UCC86 0.60 
UCH81 1-00 
UCL82 0-70 
UCL89 0.70 
UF89 0.80 
UlAt 0.96 
U1786 0-50 
6/80L2/ 
ECC804 1.00 
6F23/EF812 

1-06 
80C1/PCF80 

0.61 

30C16/ 
PCF800 1-05 
30C17 1-00 
90C18/ 
PCF806 0.90 
S0F6/PF818 

110 
30FL1/ 
PCE800 0 75 
90FL2 0 75 
80FL19 1 06 
80FL14 0.85 
80L1/PCC84 

022 
80L16/PCC806 

1-06 
80L17 0-90 
80P4MR 1-80 
80P12/P(7801 

1.05 
90P19/PC809 

1-00 
80PLI/PCL801 

096 
30PL18/ 
PCL800 1.20 
30PL14/ 
PCL88 1-86 
80PL16 1-05 

NEW VALVES 
81.41 
BP61 
T41 

8.00 
0-76 
1-00 

Individually boxed and 1314 
U25 

0-76 
0.86 

guaranteed but of Euro- 1796 
U191 

0.86 
0-06 

pean or other origin at UABC80 
UAFl9 

0.40 
0.76 

greatly reduced prices. 1rBC41 
UBC81 

0-76 
0-45 

Quotations for any UBF8O 
UBF89 

0-40 
0.40 

valve not listed. Send UCC86 
UCH42 

0.46 
0-76 

SAE for lists. UCH81 
UCL82 

0-40 
0-86 

UCL83 0.70 
AZl 060 E1-80 0-º5 PC86 0-00 UF/l 0.76 
AZ31 0 66 EFeb 0 85 PC88 000 UFOS 0.40 
CBLS1 1ß0 EF8O 0 80 Pr'97 060 111.41 016 
CL98 1.60 EF89 0 28 PC900 048 UL84 0-48 
CY31 0.50 EF9l 0 87 P(A184 0 40 UY41 0-48 
DAM 080 EF9[ 050 PCC88 006 17285 040 
DAF96 0-60 EF96 0 40 PCt789 060 VR305-80 0-40 
DCC90 1 86 EF98 0 76 PCC18º 080 VR150-30 0 40 
DF9l 0 80 EFI83 080 PCF80 0 40 049 0-40 
DF96 0.60 EFI84 0 86 PCF82 086 089 040 
DK91 0.45 EL32 0 80 PCFee 0 8 IRS 0-46 
DK99 0-70 EL38 1 79 PCF801 060 105 0-80 
DK96 0-00 EL34 0 80 PCF8o2 050 1T4 0.80 
DL92 040 ELIO 0 60 Pl'P806 090 384 0.40 
DL94 0-48 ELS7 2 60 PCF806 0-75 3V4 0-70 
DL96 0.66 EL41 0 00 PCF808 090 5840 lt 0.80 
DY86/7 0-86 E3.42 0-90 PCL82 086 6040 0-40 
DY802 0-87 EL84 028 PCL8S 0.08 5V40 . 0.60 
EABC80 0-88 F.I.O6 0 40 PCL84 0-45 5Y3oT 0.46 
EAF49 0-76 ELL80 1 25 PCL86 0-60 5140 0-46 
EB91 0ßº 2E80 0.46 046 8/30L2 0-90 
EBC33 1.00 EMU 0 60 PCL806/86 6585 0.40 
EBC41 0-76 EM84 085 060 6AM6 1-00 
EBC81 088 EM86 100 PD600 1-80 6A06 0-45 
EBF80 0-40 E1761 0.40 PEN46 0-76 6A870 0.86 
EBF88 0.40 EY86 040 PL36 0-08 SATO 0-46 
831,89 0-88 EZ40 0.76 PL81 0.60 OAUO 0-80 
EBL81 1-60 F.Z41 0 76 PL82 0.46 6BA8 0.88 
8CC81 0 40 EZ80 0-88 PL88 0i6 6BE6 0.86 
EMU 0-38 EZ81 029 PL84 0.40 OBHO 0-75 
ECC88 0 88 0E601 0.90 PL600 0.80 81376 0.66 
ECC84 0 80 0130 0.46 PL604 0.80 6BQ7A 0-66 
ECC86 0 40 0232 0.60 PL608 0-90 6BR7 1.00 
ECC88 0 40 0234 0.86 PL600 1.66 8B87 1-86 
8CH86 1.86 13137 1ß6 PL809 0.06 6BW6 0-90 
ECH42 1-00 HN309 1.50 PX4 8-50 BBW7 000 
ECH81 0'80 ETU 116 Px26 8.50 604 0-85 
ECRU 0-46 KT86 2-50 PY33 0-08 6CD80 1.80 
ECL80 0-55 KT81 (7C6) PY81 0-50 BCH6 1.40 
ECM 0-85 1.80 PY82 036 8CW4 1.00 
ECL83 0-70 KT81 1.76 PY88 0.88 6F23 1.06 
ECL88 0-40 KT88 8.90 PY88 0.40 8F26 1.00 
ECLL800 3-20 KTW81 1-00 PY500 1.06 OP28 0-70 
EF87A 1-20 M 01 1.00 PY81 ,800 0 60 636M 086 
EF99 1ß0 878 2-76 PY801 0 50 1350 0 45 

836 0.80 
637M 0.45 
6370 0.40 
6860T 0.76 
687M 0-46 
8870 086 
688M 0-70 
0880 0.45 
61125 1.00 
6L80 0-55 
807M 060 
8070 0.60 
68L70T 0.48 
881470T 0.48 
80070T 0.60 
8060 0.76 
Ove0 O40 
6V80T 0.60 
814 040 
8160 0.46 
6166T 0.46 
786 0-75 
7B7 0.70 
7C5 1.30 
7176 0.75 
7H7 0-70 
7147 0.76 
797 6.86 
7Y4 0.76 
12AT6 0.40 
12AT7 0-40 
12506 0.45 
12AU7 0.88 
12517 0.88 
12BA6 0 46 
1213E6 0 60 
3001 040 
80016 1 06 
SOC17 110 
SOC18 0 90 
ß0F6 1-10 
SOFL1 0-80 
SOFL2 0.76 
30FL14 0.90 
ß0L16 1.06 
30L17 0.96 
30P4MR 1.80 
30P19 1.06 
50P19 1-00 
SOPL1 0.06 
801.L13 1.80 
80PL14 1.36 
ß6W4 0.50 
36Z40T 0.70 
6001380 1.80 
807 060 
813 ITT 113 
813 Ú88B 

65.75 
1 00 

TRANSISTORS -INTEGRATED CIRCUITS 

EXPRESS 
All transistors, I.C's offered 
are new and branded. 

POSTAGE Manufactured by Mul- 
8p for Ont Trandetor. 
for each addltlrnal add lard, Texas, RCA, Fer- 
1p. ranti, Motorola, ITT, 

Fairchild, Lucas, etc. 
55119 
541213 

0.7 
0.10 

BD332 0-50 
31,115 0.22 Quantity discounts on 

55215 
AC107 

0.10 
0.86 

131,167 Oß6 
BF173 0ß8 application. Send SAE 

AC126 
AC127 

0.25 
0.23 

BF179 0.38 
BF180 0 8b for full lists. 

AC128 0-20 BF181 0.86 
AC176 0.26 BF194 0-18 OCIO 100 271601 0-15 2N2904 0 20 
AC187 0.80 BF196 0.18 OC10 8.00 211603 0-18 28029045 0.86 
AC188 0.20 BF197 0.16 0C23 185 17a531 026 2302906 081 
ACY21 082 BF200 069 0116 0.40 ZT1650 0.18 2N29055 0.86 
ACY89 0.86 BF881 086 OVA 0.70 184914 0-06 2502906 0-80 
AD140 060 31,998 0-86 OC85 0-56 184001 0.6 2302828 010 
5D149 0.60 BPI.19 0.28 OC3e 0.85 184002 0.7 983068 0-80 
ADI61 0.39 BF188 0-22 OC42 0.40 I84003 0-8 2E3005 0.00 
AD1O9 0-89 BFY60 0.20 0044 0.18 IN4004 0-8 288626 0.80 
AF116 Oß6 BFY51 0-20 0046 0.18 IN4006 0.10 288614 819 
AF116 0.86 BFY62 0-20 0071 0.15 I84006 0.12 2118616 0-66 
AF117 080 BFW10 0.81 0072 086 I194007 0-18 283702 0-11 
AF186 0.40 8E100 0.16 0076 080 184009 0.00 988703 0.18 
AF239 0.44 BY126 0-14 0077 0.55 184148 0-06 283704 0.14 
59227 0.80 BY127 0-16 0081 0-28 189.11 0-07 2148706 0.12 
A8Y28 025 BZ161 merle. OC81D 088 I82033 9-20 283706 0.10 
BA109 0.25 0-20 00812 0.46 1820515 040 288707 048 
BA11b 0.10 BZY88 eerlee 0083 0.38 I82100A 0-20 288708 0-07 
BC107 0.12 010 00140 0.85 I83010 026 288709 0.10 
BC108 0.18 CR81-06 0-80 017170 0ßS 28698 0-16 283710 0Q1 
BC109 0-12 CR81-40 0-46 00171 0.80 28697 0.16 283711 011 
BC718 0-18 CRB3-06 0.40 00200 055 28708 0-10 2118819 0J8 
BC117 0-21 CR88-40 0-66 011201 0.80 2N706A 0.18 283820 0.80 
30143 0.80 117E340 0.60 00202 0.90 281131 0-06 283823 0.60 
BC147 0.13 11711370 088 00203 0.66 2N1182 0.86 283908 0.16 
BC148 0.10 MJE620 0-86 OCP71 1.00 981302 0-18 288904 0-20 
BC169C 0.14 16382966 1-10 ORP12 066 281303 0-18 2198906 0-25 
BC182 012 M3E8055 0-76 ORP60 0.45 281304 0-98 283908 016 
BC1e2L 018 16PF102 0-40 T1005 0.20 281306 0-U 384068 0.16 
BC184L 0.18 MPF1o3 084 TIC44 0-29 281808 0ß8 284059 0-10 
30232 1-20 MPF104 0-35 TIC228D 1.60 281807 0.23 2304060 0.18 
BCYSB 0.88 MPF106 0.48 TIL209 0-25 281808 0.811 2174081 0-18 
SC 0.45 NKT404 0-60 TI848 0-28 281809 0.80 284062 0-14 

O 0.15 055 0.60 ZTI107 0-12 281613 0.80 2804289 0-80 
BCY71 0.90 oA10 040 ZT1108 0.10 281614 0.46 38141 0-81 
301779 0.15 0A79 0.10 ZTIsoO 0.14 2272147 0-71 40360 0.40 
BCZ11 0.05 oA81 0-10 ZT1801 0.14 282160 1.00 40361 0.46 
30121 1.00 0591 0-7 21E302 Oß0 9512869A 0.18 40362 0-40 
BD124 0.80 0A200 0-08 ZTI304 0-24 2802646 060 40430 0.86 
BD131 0.45 0A202 010 ZT1600 0.16 

8N7400 0.26 8177426 0-87 887473 0-44 BN74107 0.51 8E74137 1.09 
887401 0.80 887497 0-87 887474 048 8874110 0.67 81474170 º-88 
0007402 0.30 887428 0.43 8N7476 060 81774111 0.98 8874174 1.80 
887403 0-20 887480 080 8E7476 046 9E74118 1.00 6E74170 1.80 
8N7404 0.80 8007482 0-87 887480 0-80 8E74119 195 8874178 1.44 
887406 0-30 887433 0-48 887482 0-87 9874121 0.67 8874190 8.80 
887406 0.40 887437 0-45 8E7483 1-80 BN7/122 0.80 82774191 830 
887407 0.40 887488 0.48 887484 1-00 13E74123 1.44 8874192 3.30 
887408 0.26 887440 0.80 9N7486 0-60 0E74141 1-00 6E74193 8.80 
8N7409 0-88 8177441AN 8807490 0-75 BN74145 1.44 0E74194 1.78 
887410 0-80 0-85 9E7491 AN BN74160 9.80 0E74195 1.44 
887411 0.88 887442 0-86 1.10 0E74151 1.15 91474198 1.68 
8807413 028 8307460 020 887492 0-76 0E741154 2.80 82774197 1.68 
8307418 040 8807451 0.80 887493 0-75 B2774165 1.16 8E74198 8-16 
887416 090 0E7453 0-20 8N7494 0.86 88074166 1.16 8E74199 2 88 
8N7417 0-80 887454 0.80 8E7495 0.85 

DIL 14 pin ISp 887420 080 8507460 020 8E7496 1-00 
887422 
887423 

0.28 
0.40 

8517470 0-88 
887472 0P88 

887497 
8E74100 

232 
2-16 SOCKETS 16 pin 17p 

VAT 
10% to be 
added to 

all orders 
including 
POSTAGE! 

THIS MONTH'S 

OSCILLOSCOPE 
TUBE TYPE 
VCR 139A 

Price £100 p & p 25p 

SPECIAL OFFER 
TERMS OF BUSINESS C.W.O. A/c's available to approved 
companies on applica ion. Telephone and telex orders ac- 
cepted. Export and trade enquiries welcomed. Lists, etc. on 
application. Open daily to callers 9 a.m.-5 p.m. Mon. -Sat. 
Closed Sat. 1-3 p.m. Prices correct when going to press. 

VALVE MAIL ORDER CO. 

R 16a 
Zeleldfll 

. London, SW16 2BS 
Tel: -644 Telex: 946 708. 
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PADGETTS RADIO STORE 
OLD TOWN HALL, LIVERSEDGE, 

YORKS WF15, 6PQ 
TEL. HECKMONDWIKE 405285 

Small 24 Volt Motor with Gear Train 60p Post Paid. 

Small 24 Volt Blower Motor. 50p Post Paid. 

Two Students Wireless Procedure Training Sets, each unit in a 
small wood box and comprises Mike, Single LR Phone and con- 
nectors £1.30 Post Paid. 

Small Clock Type Sangamo Weston 200-250 v. 200 r.p.m. Mains 
Motor with Gear Train (ex -Slot Machine). Fair condition. 60p 
Post Paid. 

Used I9in. TV Tubes Type AW47-91. Perfect condition. Six months 
guarantee. £3.00 Carr. Paid. 

Complete untested TV Sets I9in 405 Line Types £3.50 Carr. Paid. 
19ín 625 Line Types untested. Complete with UHF Tuner. £5.50 
Carr. Paid. 

Speakers Removed from TV Sets, all 3 ohm 2} watts. 7 x 4in. 
6 x 4in, 8 x 21in. All at 27p each. Post and packing 12p. 

Top Quality Tapes. Reel to Reel. Sin L.P. SSp. 7in ST Up, 7in L.P. 
80p. Post on any tape 12p. 

BERNARDS BOOKS. Send S.A.E. for FREE LIST. 

Ex Equipment Valves all Tested before despatched. 3 months 
guarantee on all valves. Single valves post 3p. over post paid. 

ARPI2 6p EF184 20p PY80I 17p 
DY86 20p PCF80 6p PY82 10p 
EB9I Sp PCC84 ip PY33 20p 
EF80 10p PCL82 ISp U191 20p 
EBF89 ISp PCL84 ISp 6BW7 12p 
ECC81 12p PCL85 20p 6F23 I5p 
ECC82 12p PL36 17p 30F5 12p 
EY86 20p PY8I 10p 30FLI 20p 
EF183 20p PY800 17p 30P19 10p 

ABOVE PRICES INCLUDE V.A.T. 

4, ALL 
SILICON! 

PRACTICAL 
WIRELESS 

ELECTRONIC IGNITION SYSTEM 
This Capacitor -Discharge Electronic Ignition System was 
described in Practical Wireless, and has proved extremely 
popular. 

The kit is supplied with a ready -drilled roller -tinned printed - 
circuit board and fully machined die-cast case with AMP 
Electrical Spade Connector Block together with a custom 
wound transformer, first grade components and full con- 
structional details. 
The original circuit employed Germanium Power Transistors 
for the negative earth version. WE OFFER SILICON P.N.P. 
POWER DEVICES AT NO EXTRA COSTI All components 
are available separately. Case size 4}" x 31" x 2". Complete 
assembly and construction manual free with kit, available 
separately 25p. 

SUITABLE FOR 12V SYSTEMS WITH NEG. OR POS. EARTH. 

PRICE: £9.50 U.K. ORDERS PLEASE ADD VAT 
Quantity Discounts: 
Trade and Overseas 1-5 Nett 6-9 less 10% 
Enquiries Invited 10-49 less 15% 50-99 less 20% 
Mail Order Only. 100-999 less 25% 1000 up less 30% 

PLEASE STATE POS. OR NEG. EARTH WHEN ORDERING 

DABAR ELECTRONIC PRODUCTS 
BARCLAYCARD 7k b.t 

a1 

98, LICHFIELD STREET, 
WALSALL, STAFFS. WS1 1UZ 

TRANSFORMERS 
SAFETY MAINS ISOLATING TRANSFORMERS ri. 120/240 V Sec. 120/240 V Centre Tapped and Screened 

Ref. VA Weight Size cm. P & P 
No. (Watts) 

07 20 
49 60 
50 100 
51 200 
52 250 
53 350 
54 500 
55 750 
56 1000 
58 2000 

lb oz 
I 7.0 x 6-0 x 6.0 2.55 30 
3 I 9.9x 7.7x 86 3.79 36 
5 9.9 x 8.9 x 8.6 4.17 52 
8 2.1 x 9.3 x 104 7.09 52 PLEASE NOTE 

13 I 2.1 x 11.8 x 104 945 67 NEW ADDRESS 
15 
19 

4.0 x 
4.0 x 

10.8 x 1 I .8 
13.4 x 11 8 

12.32 
17.87 

82 AS BELOW 
29 7.2x 14 -Ox 14.0 2431 
38 74 x 16.6 x 14.0 2987 
60 21.6x 15.3x 18.1 4925 

AUTO TRANSFORMERS 
Ref. VA Weight Size cm. Auto Tops P & P N d (Watts) lb oz £ p 

13 20 I 0 5.8 x 5.1 at 4.5 0-115-210-240 1 .34 22 64 75 2 4 7.4 x 6.7 x 6.1 0-115-210-240 2.64 30 4 150 3 4 8.9 x 7.7 x 7.7 0-115-200-220.240 3.18 36 66 300 6 4 9.9 x 9.6 x 8.6 6.19 52 67 500 12 8 12.1 x 114 x 104 940 67 
84 1000 19 8 14.0x 13.4x 14.3 1671 82 93 1500 30 4 14.0 x 15.9 x 14.3 . 24-19 
95 2000 32 0 174 x 16.6 x 14.0 31.57 
73 3000 40 0 21.6x 13.4x 18.1 39 17 CASED AUTO TRANSFORMERS 

115V 500W enclosed transformer, with mains lead and two 115V outlet sockets. £9.49. P & P 67p. 20 Watt version £2.02 P & P27o 

TRANSFORMERS 
PRIMARY 240-250 VOLTS 12 AND OR 24 VOLT RANGE 

Ref. Amps. Weight Size cm. Secondary Windings P & P No. I2V 24V lb oz 1110.5045 B 4.8x 2.9x 3.50.12V at 025A x 2134 22 213100.5 I 4 6.1x 5.8x 4.80.12V at0.5Ax2 1.58 22 
71 2 I 112 7.0x 6.4x 6.1 012V at IAx2 2.09 22 
18 4 2 2 12 8.3 x 7.7 x 7.0 012V at 2A x 2 2'95 30 
70 6 3 3 8 8.9x 8.Ox 7.70-í2V at 3A x2 3.52 42 

108 8 4 5 8 9-9x 8.9x 8.60.12V at4Ax2 3-96 52 
72 10 5 6 4 9.9x 9.6x 8.6 0.12V at 5A x2 4.67 52 

116 12 6 6 12 9.9x 10.2x 8.6 0.12V at5Ax2 5.61 52 
17 16 8 81212 -Ix 9.9 x 1020.12V at 8A x 2 742 52 

115 20 10 I I 8 14-O x 9.6 x I l -8 0.12V at 10A x 2 9-20 67 187 30 15 15 8 140 x 12.1 x 11 .8 0.12V at í5A x 2 1694 82 226 60 30 32 0 174 x 15.3 x 14.0 0.12V at 30A x 2 3118 
30 VOLT RANGE 

Ref. Amps. Weight Size cm. Secondary Taps P & P 
No. lb oz ( p 
112 0.5 I 4 61 x 5.8 x 48 0.12.15-20-24-30V 1.56 22 
79 1.0 2 4 7.0 x 6.7 x 6.1 2.11 36 

3 2.0 3 4 8.9x 7.7x 7.7 3.18 36 
20 3.0 4 8 9.9 x 8.3 x 8.6 3.96 42 
21 4.0 6 4 9.9 x 9.6 x 8.6 4.67 52 
51 5.0 6 12 12.1 x 8.6 x 104 5.83 52 

117 6.0 8 0 12.1 x 9.3 x 10-2 6.94 52 
88 8.0 12 0 12.1 x I l -8 x 10.2 9.00 67 
69 10.0 13 12 14.0 x 104 x I 1 .8 1 I .36 67 

50 VOLT RANGE 
Ref. Amps. Weight Size cm. Secondary Taps P & P 
No. lb oz £ p 

02 0.5 112 7.0 x 6.4 x 6.1 0-19-25-33-40-50V 2.09 30 
03 1.0 2 12 8.3 x 7.4 x 7.0 3.08 36 
04 2-0 5 8 9.9 x 829 x 8-6 ,. 446 42 
03 3.0 6 12 9.9 x 104 x 8.6 5.79 52 
06 4.0 10 0 12.1 x 10.5 x 104 7.69 52 
07 6-0 12 0 14-O x 10.2 x 1 1 .8 1 1.38 67 
18 8-0 18 0 14.0 x 12.7 x 11.8 ,, 12.40 97 
19 10.0 25 0 174 x 12.7 x 14.0 18'62 

60 VOLT RANGE 
Ref. Amps. Weight Size cm. Secondary Taps P & P 
No. lb oz ( p 
124 0.5 2 4 7.0 x 6.7 x 6.1 0-24-30-40-48.60 2.12 36 
126 1.0 3 4 8.9 x 7.7 x 7.7 2.97 36 
127 2.0 6 4 9.9 x 9.6 x 8.6 ,. 4.67 42 
125 3-0 8 12 12.1 x 9.9 x 10.2 7-I I 52 
123 4.0 13 12 12.1x I1.8x102 940 67 
40 5.0 12 00 14.O x10.2 x 1 1 .8 10 83 87 

120 6.0 15 8 14.0 x 12.1 x 11.8 13-35 82 
121 8.0 25 00 14.0x 14.7x I I .8 1501 
122 10.0 25 0 174x 12.7x 14.0 22.10 
189 12.0 29 00 174x 14.0x 14.0 24-74 

MINIATURE TRANSFORMERS WITH SCREENS P & P 
Ref. MA. Weight Size cm VOLTS 
238 200 2 2-8x2.6x2-0 3-0-3 1.44 IO 
212 IA IA I 4 6.1x5.8x4.8 0-6 0.6 1.67 22 

13 100 4 3.9o2.6x2.9 9-0-9 143 10 
235 330,330 4 4.8x29x3.5 O.9,0-9 1.67 10 
207 500, 500 1 00 6 I x5 .4x4 8 0-8-9. 0-8-9 243 22 
208 IA, IA 112 7.0x6 -4x6 1 0-8-9.0-8-9 3 00 30 
236 200,200 4 4.8x2.9x3.5 0-15, 0-15 1.67 10 
214 300,300 1 4 6. 1x5 -8x48 0-20.0-20 1.76 22 
221 700 (D.C.) 1 8 70x6 -1x6.1 20.12-0.12.20 1.55 30 
206 IA, IA 2 12 83x7.7x70 0-15-20, 0-15-20 4.05 36 
203 500,500 2 4 8-3x70x7-0 0-15-27, 0-15-27 3.10 38 
204 IA, IA 3 4 8-9x7.7x7.7 0-15-27, 0-15.27 3-15 38 

PLEASE ADD 10% FOR V.A.T. 
INCLUDING P. & P. 

BARRIE electronics 
3, THE MINORIES, LONDON EC3N 1BJ 

TELEPHONE: 01-488 3316/8 
NEAREST TUBE STATIONS ALDGATE & LIVERPOOL ST 
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If you're looking 
for trouble 

you needn't look 
any further. 

It's not only technicians who can see the 
finer points of Eagle multi -meters. 

Every handyman notices them too. 
They're easy to read. 
They're tough. 
Their construction comes up to labora- 

tory standards. 
Even our inexpensive pocket sized 

models have features you'd usually only find 
on professional equipment. 

Take a look through our catalogue. 
You'll see over twenty models. 
Specifications that would impress the 

most experienced technician. 
And a price range that takes in amateurs 

as well as professionals. 
We guarantee every one for two years. 
With parts to service them in no time. 
So you can confidently find fault in 

anything. 

intenutional 

The name on Britain's widest range of 
electronic equipment. 

r Please send me the Eagle electronics 
catalogue containing the complete range 
of test equipment. 

Name 

Address 

PW1 
Eagle International Precision Centre Heather Park Drive 

Wembley HAO 1SU Telephone 01-903 0144 

1 
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a brilliant new concept in modular hifi 

Project 80 is going to be the ultimate in modular hi-fi 
construction for a very long time to come. It combines the 

qualities most demanded of any modern domestic system -good 
circuitry, reliability and fine performance-with other features to be 

found nowhere else in the world. For example, 
compactness - Project 80 control units are á" deep x 2" high, 

and each one is completely self-contained. 
Elegance -all of Sinclair's design leadership has been 

concentrated on producing designs of outstanding functional 
elegance unsurpassed for styling and simplicity. Flexibility- 

the size and styling of Project 80 modules makes them 
the most versatile units ever. Combine them how you will, 

where you will, the Project 80 System 
of your choice gives you the best. 

iriEIir- 
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Sinclair Project 80 

technically 
the world's most advanced 

Project 80 gives you choice from a range of 9 

different modules for combining in a variety of ways 
to suit your requirements. The Stereo 80 is a versatile 
pre -amp control unit designed to meet all domestic 
hi-fi requirements including tape monitoring, high 
sensitivity magnetic cartridge input, and of course, 
individual slide controls on each channel for precise 
output matching. By separating the F.M. tuner and 
stereo decoder, useful economies can be effected 
where stereo radio reception is not needed. Two 
power amplifiers-Z.40 (18 watts RMS continuous 
into 4 ohms using 35V) and Z.60 (25 watts RMS 
continuous into 8 ohms using 50V) are available 
with choice of 3 different power supply units. The 
PZ.8 with its virtually indestructible circuitry is 

particularly recommended. For the final word in 

system building, the Active Filter Unit puts the 
finishing touch of quality to what are easily the 
world's most technically advanced hi-fi modules. 
Any further units likely to be added to Project 80 
range will be compatible with those already available. 

Guarantee 
If, within 3 months of purchasing any product direct from us. you are dissatisfied with it, 
your money will be refunded on production of receipt of payment. Many Sinclair 
appointed stockists also offer this guarantee. Should any defect anse in normal use, we 

will service it without charge. 

Eknclair Sinclair Radionics Ltd 
London Rd. . St. Ives 
Huntingdon PE174HJ 
Telephone 
St Ives (0480) 64646 

Stereo 80 Control Unit Size -260 - 50 20mm (101 2. sins) 

Finish - Black with white indicators and transparent sliders Inputs - Magnetic 
pick-up 3mV RIAA corrected: Ceramic pick-up 350mV Radio 100mV; 

Tape 30mV Signal/noise ratio - 60db Frequency range - 20Hz to 15KHz 

1 d8: 10Hz to 25KHz 3dB Power requirements - 20 to 35 volts Outputs - 
100mV AB monitoring for tape Controls - Press button tape radio and P U 

Sliders on each channel for volume bass treble R R.P. 11.9 (add E1 19 V.A T.) 

Project 80 FM Tuner size - 85. 50. 20mm (31 2 }ins) 
Tuning range Dual varicap - 87-5 to 108MHz Detector - I.C. balanced 
coincidence One I.C. equal to 26 transistors Distortion, - 0'2% at 1KHz for 

30% modulation 4 pole ceramic filter in I.F. section Aerial impedance - 750 
or 240 -300 0 Sensitivity - 5 microvolts for 30dB S/N ratio Output - 300mVG 

for 30% modulation Power requirements - 25 to 35 volts £11.9 J (R. R.P. add £119 V.A.T ) 

Project 80 Stereo Decoder Size -47.50 , 20mm (11 2 

¡ins) One 19 transistor I.C. Channel separation greater than 30dB Power 
requirements - 25V Output 150mV per channel R.R.P. L`-7 A n 

(add 74p V.A.T) L JJ 

Active Filter Unit Separate controls on each channel Size - 
108 50 20mm (41 2 - ums) Voltage gain - minus 0.2dB Frequency 
response - 40Hz to 22KHz controls minimum Distortion - at 1 KHz - 0.03% 
using 30V supply H.F. cut off (scratch) - 22 KHz to 5.5KHz. 1 2dB/oct. slope 
L.F. cut off (rumble) - 28dB at 20Hz. 9dB/oct. slope R.R.P. [` ' ('] C 

(add 69p V.A.T) L J 
Z.40 Power Amplifier Size - 55 80 20mm (21.31 ¡ins) 9 

transistors Input sensitivity - 100mV Output 18 warts RMS continuous into 
40 (35V) Frequency response - 30Hz-100KHz L- 3dB S/N ratio - 64dB 

Distortion - at 10 watts into 80 less than 0-1% Power requirements - 12 to 

35 volts. built-in protection against overload. R.R.P. 1` C A O 
(add 54p V. A.T.) 

Z.60 Power Amplifier Size -55 98.15mm (21- 31 }ms) 12 

transistors Input sensitivity - 100-250mV Output - 25 watts RMS continuous 
into 80 (50V). Distortion - typically 0.03% Frequency response - 15Hz to 
more than 200KHz 13dß S/N ratio - better than 70dB Built-in protection 
against transient overload and short circuiting Load impedance (` G [] C 
-4 0 min. safe on open circuit R.R.P. (add 69p V.A.T) L C7 .7 J 
Power Supply Units PZ.8 Stabilised. Re-entrant current limiting 
makes damage from overload or even direct shorting impossible. Normal 
working voltage (adjustable) 50V. R R.P. £7.98 - 79p V.A.T. Without mains 

transformer PZ.6 35V stabilised R.R P. £7.98 - 79p V A.T. PZ.5 30V un - 

stabilised R R P. £4.98 49p V A. T 

To Sinclair Radionics Ltd. St. ives Huntingdon PEl7 4HJ 

Please send post paid 

for which I enclose Cash/Cheque for £ including V A T 

Name 

Address 

rwe 
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SURPRISE! 
PROBABLY one of the most interesting features about 

our activities is that there is always a chance of the 
unexpected happening. It may be an unusual DX contact, 
or a circuit design that behaves in a different manner than 
expected. It could be that someone comes up with a new 
integrated circuit that can replace a mass of discrete cir- 
cuitry. The element of surprise always helps to make a 
magazine interesting; readers are incredibly thirsty for 
such information because it is born out of curiosity (see 
last month's leader). Whilst curiosity is the expectation, 
you may describe surprise as "unexpectation"-if there was 
such a word. 

At the same time, to preserve the value of surprise, one 
must exercise some degree of secrecy until it is reasonably 
sensible to release the full details. However, we often find 
ourselves caught between these two positions when we 
have to judge how much we can tell you in advance and how 
much to leave until the last minute. 

For this reason, little information was released about 
Tele -Tennis, much to the disappointment of our competi- 
tors and those who have a commercial interest, and little 
was released about the "PW Super Separates" that are 
being started in this issue. So far, we can tell you that the 
"PW Derby" is a high quality amplifier designed specially 
for us and described by the co -designer of the "Gemini" 
amplifier. What follows in future articles in this series must 
remain secret until the time is right to let readers know. 

However, we can tell you that these designs are of a very 
high standard. For those readers who have a good domestic 
set-up already, we can probably help you to fill the gaps. 
If you are looking for a second set-up for the bedroom or 
spare room, then stay tuned to P.W. every month. 

The great advantage of the "P.W. Super Separates" is 
their flexibility; you don't have to spend a lot of money to 
build a complete integrated unit, that seems to go on 
endlessly for about a year. Take your choice and we shall 
try to publish all the required details of each project. 

What better to start with than a stereo headphone ampli- 
fier, rapidly becoming the accepted way of personal listen- 
ing, where the 20 or 30 watt amplifier is more expensive 
and often too much for personal listening. For information 
on future projects watch our advance notices each month. 

Before packing my bags for a fortnight's holiday, there is 
just one more point. We understand that some readers 
are having difficulty in obtaining P.W. and that the Tele - 
Tennis game has created a rapid demand as soon as it 
appears. If there are none left on display in your news- 
agents shop, ask the assistant if they have any more. The 
chances are that there may be some in the stockroom. 
Better still, why not place a regular order or take out a 
subscription and be sure of it. 

M. A. COLWELL-Editor. 

_11111I II 

The September issue brings you to the second 
in the "P.W. Super Separates"-the P.W. Epsom 
Short Wave Receiver, designed to provide wide 
coverage of both amateur and broadcast trans - 

B missions; a very useful practical article on the 
use of field transistors; an add-on "squelch" 
for suppressing noise in audio systems; and of 
course part 3 of "Tele -Tennis". 

Further details on page 327 
(All advanced details are subject to the current industrial situation) 

NEWS... 
BBC and 
quadraphony 

THE BBC has been working 
for some time on the 
possible applications of 

quadraphony to broadcasting. A 
number of four channel record- 
ings have been made using differ- 
ent production techniques and 
several transmission systems have 
been examined. Unfortunately, 
no system has yet been devised 
which would enable quadraphonic 
material to be broadcast from a 
single v.h.f. transmitter while at 
the same time providing fully 
satisfactory reception to listeners 
using monophonic or stereophonic 
receivers. 

The results obtained with some 
quadraphonic recordings are im- 
pressive, and there is consider- 
able public interest in this 
development. To enable those who 
were interested to hear a number 
of recent BBC quadraphonic re- 
cordings, there was an experi- 
mental broadcast from 12.05 am 
to 1 am on the early morning of 
Saturday, 6 July. Two groups of 
stereo transmitters were used, 
Radio 2 carrying the left and 
right front signals, with Radio 3 
carrying the left and right rear 
signals. To take full advantage of 
the quadraphonic transmission, 
listeners required two complete 
stereophonic receivers, one tuned 
to Radio 2, feeding the 'front' 
loudspeakers; a second stereo re- 
ceiver tuned to Radio 3 connec- 
ted to the 'rear' speakers. 

The special programme in- 
cluded a variety of different musi- 
cal items as well as some drama 
and outside broadcast material. 
The BBC would be grateful for 
reports from listeners who were 
able to hear this experimental 
broadcast. 

It must be emphasised that 
there is no possibility of a regu- 
lar quadraphonic service on the 
basis of two separate transmitter 
networks, but the BBC will con- 
tinue its investigations into the 
possibility of a system to provide 
quadraphonic programmes from 
a single transmitter, without de- 
grading the results obtained by 
those with mono or stereo re- 
ceivers. 
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NEWS... NEWS... 
Interface 74 

EXAS Instruments recently 
held a very interesting 
seminar called `Interface 

74'. 
Several excellent lecturers 

spoke on new bipolar IC's and 
their applications and a very 
interesting talk on new opto - 
electronic products by Martin 
Abbott followed. 

An ultrasonic remote -con- 
trolled -colour TV was demon- 
strated by Clive Hoggar, Product 
Marketing Manager (Consumer 
IC's) and this was followed by a 
talk on power transistors pre- 
sented by John Thorogood and 
Bryan Norris, Texas Instruments' 
Applications Manager. 

The "star of the day" was 
Pauline Hamill, Product Market- 
ing Manager for Small Discrete 
Products. She gave a most 
interesting lecture (despite a 
dodgy radio mike!) on Timtor 
transistors to over 300 male dele- 
gates who sat in awed silence. 
At the end of her talk, Pauline 
received a great round of ap- 
plause. (think what courage you 
would need fellas, to lecture to 
over 300 women!) Well done 
Pauline! 

Millis Miller, in a lilting Texan 
accent told the delegates all 
about the various applications of 
optoelectronics and this was 
followed by a talk describing new 
MOS products. 

The day's lectures finished with 
a question and answer session 
chaired by Richard Mann, the 
"mann" who very ably organised 
and produced the seminar. 
Richard is the Market Communi- 
cations Manager of Texas Ltd. 

All the delegates were pre- 
sented with a very comprehensive 
Data Pack. 

Texas hold these seminars 
every year and they're jolly good 
value for money, so if you want 
details of future presentations, 
contact T. I. Limited at Manton 
Lane Bedford (0234-67466). 

Preston rally 
ON 18th August Preston 

Amateur Radio Society are 
holding their mobile rally 

at Deepdale Primary School, St. 
Stephen's Rd., Preston. 

Marconi Exhibition 
at Science Museum 

INCLUDED in the Science 
Museum, London, exhibition 
commemorating the centenary 

of Guglielmo Marconi is a case 
of personalia like this silver table 
lighter made in the form of a 

disc discharger used in the Mar- 
coni Company's early long range 
transmitters. A number of these 
lighters were made for presenta- 
tion to delegates attending a con- 
ference arranged by the Company 
in 1912. 

(Science Museum photo). 

Lee Products 
LE PRODUCTS (GB) are 

marketing a range of Aiko 
home entertainment and 

ICE products under an agreement 
with the Japanese manufacturer. 

Aiko products are added to the 
existing Elizabethan, Elpico and 
Dulci brand names. 

The 14 Aiko products range 
from portable cassette tape re- 
corders to a stereo casette deck 
operating with the Dolby system 
and priced at £135 including VAT. 

The announcement of the Aiko 
range coincides with Lee Pro- 
ducts move to their new premises 
at Dallas House, Aintree Road, 
Perivale, Middlesex. 

Sinclair price drop 
EUROPE's largest manufac- 

turer of pocket calculators, 
Sinclair, has cut the retail 

price of its "Cambridge" model 
to £24.95 plus VAT. 

Mr. R. Helmer, Sinclair's mar- 
keting manager stated recently 
that the firm's motive for making 
the price reduction is to open up 
a vast new market potential which 
recent research shows exists 
around the £20 mark. 

The firm state that they are 
able to bear the price cut because 
of the scale already achieved on 
the production of the Cambridge. 
More than 200,000 units have 
been sold since its introduction 
last August. 

Mr. Helmer said that 17,000 of 
the 25,000 units manufactured 
every month were required for 
export. 

The Cambridge is still available 
in kit form at £14.95 plus VAT. 

Our Front Cover 
THE Zero 100 SB automatic 

single player featured on 
our cover this month was 

kindly loaned by Garrard Engin- 
eering. The Zero 100 was first 
introduced in 1971 and has estab- 
lished an excellent reputation, 
especially for its tangential track- 
ing arm. This unique arm, with 
its pivoted head is claimed to 
economically reduce tracking 
error and harmonic distortion to 
virtually zero. 

The Zero 100 SB retains the 
refinements included in the 
earlier decks but has the added 
advantage of belt drive and an 
automatic record counter to help 
monitor stylus wear. 

Recommended retail price of 
the unit, fitted with a Shure M93E 
cartridge is £69.72. Further infor- 
mation may be obtained from 
Garrard Engineering Ltd., New- 
castle Street, Swindon, Wiltshire. 

SORRY WE ARE LATE! 
We apologise for the late 
appearance of Practical Wire- 
less. The delay has been 
caused by an industrial dispute 
within the printing industry. 
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ACOMMON procedure used to obtain reception 
of signals in the 2m Amateur band is to em- 
ploy a crystal -controlled converter the output 

of which is coupled to the aerial input of a standard 
short wave communications receiver, which is utilised 
as a tunable IF strip. 

Commercial converters are, in the main, quite 
expensive and in some cases can cost nearly as much 
as the listener's main receiver. The converter to be 
described can be built at less than half the cost of 
its commercial counterpart but, unfortunately, many 
constructors have a great deal of difficulty, if not in 
the actual constructional work involved, then in the 
alignment of the various stages of the converter. 

Perhaps the biggest problem in attempting to con- 
struct a published design is the duplication of the low 
inductance coils and persuading them to resonate at 
the desired frequencies. The problem is made doubly 
difficult, if not impossible, by the lack of the appro- 
priate test equipment. 

On first inspection of the various component 
catalogues and coil data available no coils are 
specifically manufactured for frequencies higher than 
approximately 80 MHz. The types available nearest 
to our requirements are the Denco Range 7 coils, 
intended initially for valve usage to cover a frequency 
range extending up to 78 MHz. Comparatively large 
parallel capacitance is used to achieve this coverage 
and simple calculations reveal that, using much 
smaller values of parallel capacitance, coverage to at 
least 150 MHz was possible. With this fact in mind 
the present design was evolved. 

THE CIRCUIT 
The circuit of the complete converter is shown in 

Fig. 1. The RF stage Trl employs an AF139 in the 
common -base mode with untuned input from the 
aerial and a double -tuned bandpass arrangement at 
the output to feed the mixer, top capacitance coupling 
being provided by means of C4. Extra gain could 
have been achieved by employing the same transistor 
in the common -emitter configuration, but this would 
have required some form of neutralisation so in the 

interests of simplicity this was not thought to be 
desirable. The circuit used has been found, in prac- 
tice, to provide ample gain and has at no time showed 
any signs of instability when using such diverse 
aerials as random lengths of wire and multi -element 
Yagi arrays. 

The crystal oscillator stage Tr3 employs an AF115 
as does the common -base frequency multiplier Tr4. 
The frequency of oscillation is controlled by the 
quartz crystal Xl, C10 providing the necessary feed- 
back capacitance to maintain oscillation. The circuit 
will not oscillate unless the tuned circuit L4/C9 is 
resonant near to the frequency of the crystal, which 
in this case is 38.666 MHz, adjustment of the tuned 
circuit being achieved by means of the core in L4. 
The 38-666 MHz output is then link coupled to the 
tripler stage Tr4, the output of which is tuned to 
116 MHz and link coupled via L5 to the gate circuit 
of the 2N3819 FET mixer Tr2. 

The amplified RF signal at 145± 1 MHz is then 
mixed with the oscillator output frequency at 116 
MHz. The difference frequency 29±1 MHz is then 
extracted from the FET drain circuit and fed via L3, 
which is tuned to 29 MHz by C7, to the main receiver 
aerial socket. With the converter oscillator frequency 
operating below signal frequencies, the direction of 
tuning on the main receiver will be maintained. This 
means that when tuning from 28 MHz up to 30 MHz 
on the main receiver, the converter is tuning from 
144 MHz to 146 MHz. 

CONSTRUCTION 
The converter is housed in a readily available 

aluminium box with lid measuring 6 X 4X 2in allowing 
ample room for the coils and other components. Most 
of the wiring and small components are accom- 
modated on a 512X 312in piece of single sided copper 
clad board Fig. 2 which has the advantage that com- 
ponents and screens can be soldered directly to it, 
enabling short earth returns to be made. 

306 

www.americanradiohistory.com

www.americanradiohistory.com


Aerial Cl 

20pF 

R7 
39k 

R6 
8.2k 

1000pF- 

AF115 

Tri 
AF139 

sh 

R2 
12k 

L4 

T 
3pF 

C3 
5pF 

I 
1 

I 

1 ------ 

= C5 
L2 5pF 

1 

8 

1000pF 

c ije 
* components list 

100 

Tr4 
AF1'5 

L5 

6r"l 8 

Screen 1 

C6 
1000pF 

6 

2N3819 

C8 
1000pF 

R5 
3.3 

R4 
1k 

II 9 
L3 

Fig. 1: Complete circuit of the 2m con- 
verter. The several feed through insulators 
are used as tie points for components and 

wiring. 

C13 
1000pF / 

Resistors 
R1 
R2 
R3 
R4 
R5 

1ki2 
12ki2 
33ki2 
1 kt2 
3-3ki2 

All resistors 

Capacitors 
Cl 
C2 
C3 
C4 
C5 
C6 
C7 

20pF TC 
1000pF FT 
5pF TC 
3pF TC 
5pF TC 
1000pF FT 
40pF TC 

R6 82ki2 
R7 39ki2 
R8 1 ki2 
R9 330i2 
R10 100i2 

i or #W 10% 

C8 
C9 
C10 
C11 
C12 
C13 

1000pF FT-- 
25pF TC 
5pF TC- 
1000pF FT-- 
10pFTC--- 
1000pF FT__ 

TC Tubular Ceramic FT Feedthrough 

Semiconductors 
Trl AF139 
Tr2 2N3819 

Tr3/4 AF115 

Inductors 
L1/2/5/ Range 7 Red 

__ 

L3/4 Range 5 Blue 
All Denco miniature dual-purpose (valve type) coils. 
Cores must be specifically requested for the Range 7 
coils. 

Miscellaneous 
Aluminium box 6 x 4 x 2in (Type AB13). Copper -clad 
boa d 5+ x 3+in. Coaxial sockets (2). Battery plugs/ 
sockets (2). Crystal 38.666MHz HC6U or HC18Lt' 
(Serâtor Crystals, 36 Valleyfield Rd., London, 
SW16 2HR). 

+9V 

I IF 

The copper clad board is mounted on 38in spacers, 
one at each corner, and the five Denco coils are 
mounted on the aluminium box lid. This means that 
although lain fixing holes are needed in the lid, 12in 
holes are required in the board so as to clear the 
main form of the coils. This method of construction, 
in effect, lowers the coil pins enabling shorter coil 
connections to be made, which is a distinct advantage 
at the frequencies involved. The two coaxial sockets 
and the battery sockets are also mounted on the box 
lid, holes being suitably provided in the copper board 
to take their connections. 

The copper board should be cut and drilled Fig. 3, 
making sure that holes have been provided for all 

, the coils, the feedthrough capacitors and the aerial, 
IF output and battery leads plus of course the holes 
for the 6BA fixing nuts and bolts. This board can then 
be used as a template for drilling the box lid. The 
feedthrough capacitors can now be soldered or bolted 
into position cutting off just enough of the pins on the 
non -copper side of the board so that they do not make 
contact with the underside of the box lid when it is 
in position. 

At this point R10 must be soldered into position 
between the projecting pins of C11 and C13 on the 
non -copper side of the board. The aerial, IF output 
and battery sockets can now be fixed in position on 
the box lid and the copper board mounted on its 
spacers ready for wiring the remainder of the com- 
ponents. 

Short direct wiring must be used and special care 
taken when soldering to the coil pins. The polystyrene 
formers used for the coils will melt if subjected to 
excessive heat and it is perhaps a good idea to use 
a heat sink on the coil pins, as well as on all the 
transistor leads, when soldering. 
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4 

Screen 2 

Aerial 
socket 

Crystal X1 

To C13 

1 
1 

Screen 3 

0 0 

Copper side 
of board 

12' 

C6,FT 

Output 

9v 

Chassis Board 52'x 32 
FT -Feedthrough capacitor 

The crystal used in the original converter was of 
the HC6U type and the necessary crystal holder was 
glued in position on the copper board. 

A wire ended crystal of the HC18U type could also 
be used, no holder then being required. 

ALIGNMENT 
Before any 2m signals can be heard with the con- 

verter the crystal oscillator stage Tr3 must be 
operating. Adjustment of L4 core will make the 
oscillator work. This can be checked by connecting a 
meter in series with one of the battery leads and 
adjusting L4 for a peak in current, indicating that the 

Fig. 2: Layout of components and screens on the copper -clad 
board. The board is shown actual size. The photograph below 
shows the crystal oscillator and tripler stages of the converter. 

oscillator is functioning correctly The battery supply 
should be switched on and off several times to ensure 
that the oscillator works every time. If the oscillator 
fails to restart at any time, tune L4 very slightly to 
the high frequency side of the current peak, i.e. anti- 
clockwise about half a turn. Adjustment of 1.5 core 
should now produce another similar but smaller in- 
crease in current when tuned to 116 MHz. . 

Operation of the oscillator on any frequency other 
than 38.666 MHz and thus the multiplier on,116 MHz, 
was found to be impossible with the values id parallel 
capacitance used. In order to align the emaining 
tuned circuits the converter should now be coupled 
to the main receiver by means of a short length of 
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Copper side 
of board 

A.. dia B=-'g'dia 
C=approx.gdia (feedthrough capacitors) 
D=gdia (fixing bolts) 

1' 

Screen 1 

2' 

Non -copper side of board 

1S 
Screen 2 

CxG737 

Cut-out for Tr1 

Screen .k. 

coaxial cable and the receiver tuned 
to 29MHz. A suitable 2m aerial should 
be plugged into the converter aerial 
socket. The IF 'output coil L3 and the 
two 145 MHz tuned circuits Ll and L2 
should be peaked by means of their 
respective cores for maximum noise 
from the loudspeaker or headphones. 
The coils should now be very close 
to their correct settings and any strong 
signals on the 2m band should be 
heard if the main receiver is tuned 
from 28 to 30MHz. The coils can 
then be finally adjusted on these 
incoming signals. 

As a guide when setting the coil 
cores the length of brass studding pro- 
jecting from the top of coils L2, L4 
and L5 when correctly aligned was 
0.4in, L1 was 0.3in, and L3 was 0.2in. 
When final alignment has been com- 
pleted the cores can be locked in posi- 
tion with 6BA nuts. 

AERIALS 
Although a simple dipole or halo 

type of aerial will provide satisfactory 
reception of signals from local or near 
local stations, the increase in range 
obtained by using a multi -element Yagi 
aerial far outweighs its cost and is a 
very worthwhile acquisition. Dimen- 
sions for a simple half -wave dipole 
suitable for initial tests are given in 
Fig. 4. 

The choice of output frequency of 
the converter was purely a personal 
one and 28 to 30 MHz used because an 
Amateur -bands -only receiver was in 

Fig. 3: Top left, gives all the drilling information required to prepare the board for wiring. The screens 
are soldered directly to the main board as are many of the component earth returns. The photograph 
emphasises the simplicity of the design. This view is of the RF tuned circuits and the IF output coil 

L3 at extreme left. 
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use. It is realised that not all general coverage re- 
ceivers provide adequate performance at such high 
frequencies, often lacking in sensitivity, image fre- 
quency rejection and bandspreading facilities. In such 
cases a lower tunable IF is desirable, the most popu- 
lar seeming to be 4 to 6 MHz. For this lower IF the 
crystal must be changed to 46.666 MHz, C9 to 18pF, 
C12 to 6-8pi'. C7 to 35pF and 1,5 to a flange 3 Blue 
coil. 

Aluminium tubing 
1; to 1r2 diameter -75ücoaxial cable 

38172 

To converter 
aerial socket 

Fig. 4 This simple dipole will do for initial tests of the converter but 
a beam aerial will greatly improve results. 

Although the converter is fully screened, if the 
lower IF is used trouble may be experienced with 
signals breaking through at the tunable IF frequen- 
cies, especially if the main receiver is not fully 
screened. The shortest practicable length of coupling 
coax should be used in these cases and if this is un- 
successful the metal case of the converter should be 
bonded to the main receiver case by a short metal 
strap. 
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TELEUISIOI1 

IN THE 
AUGUST ISSUE 

COMPONENT DISTRIBUTION SURVEY 
Along with the rapid growth of the electronics 
industry in recent years there has arisen a very 
complex component distribution system. In fact 
there are so many manufacturers and suppliers 
operating with many different trading policies that 
it can be difficult and time consuming to find out 
what is the best course to adopt in seeking 
supplies, whether for one-off construction, servic- 
ing requirements or equipment manufacture. 
"Television's" survey next month examines this 
field with the aim of niving readers a clear picture 
of the current situation, and lists the trading 
policies and stock lines of a number of suppliers 
who are likely to be useful to readers. 

SERVICING TELEVISION RECEIVERS 
The next chassis to be covered by Les Lawry - 
Johns is the BRC/TCE 1590/1591 solid-state mains - 
battery portable chassis. 

LINE OUTPUT STAGE PROTECTION 
CIRCUIT 
When the line generator fails to oscillate the line 
output pentode is left without bias and draws a 
very heavy current. This can damage not only the 
line output valve but the boost diode and line out- 
put transformer as well. It is tempting to speculate 
on how many line output valves and other com- 
ponents have been unnecessarily destroyed in this 
way over the years. Keith Cummins decided to see 
whether there was a simple solution to the problem 
and found that for a matter of pence an effective 
protection circuit could be built. 

P't.US ALL THE REGULAR FEATURES 

TO 
(Name of Newsagent) 

Please reserveldeliver the AUGUST issue of TELE- 
VISION (25p)-on sale July 15th-and continue every 
month until further notice. 

NAME 

ADDRESS 

L _ _ 
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Number 46 

L 
J, m` T 

UU _L 

LM381N DUAL LOW NOISE AMPLIFIER I 

THE National Semiconductor LM381N device con- 
tains two similar low noise preamplifiers in a 
single integrated circuit. It has a wide range of 

uses in entertainment equipment, such as amplifying 
the signals from stereo tape recorder heads or cart- 
ridges. It is an ideal device for amplifying low 
level signals in low noise applications. The amplifiers 
are completely independent and each provides a 
gain, without feedback, of about 112dB; a voltage 
gain of 160,000. 

The device provides a channel separation of 60dB 
whilst the internal power supply decoupling and 
regulator circuits provide 120dB rejection of signals 
on the power supply line, such as mains hum. 
Although many attempts have been made to use 
suitable operational amplifiers for low noise audio 
applications, the availability of the new LM381N 
designed specifically for these applications makes it 
possible to obtain lower noise levels, better rejection 
of signals on the power supply lines, wider band- 
width, with fewer external components. 

A specially selected ultra -low noise version of the 
LM381N is available under the coding LM381AN. It 
is used in critical applications requiring the lowest 
possible noise levels, such as hydrophone amplifiers, 
studio sound equipment, scientific instrumentation 
etc. The LM381AN is naturally somewhat more ex- 
pensive than the more commonly used LM381N. 

The LM381N operates from a single power supply 
in the range 9V to 40V. The typical supply current 
is 10mA. The device contains internal circuits which 
protect it from damage if the output is accidentally 
shorted limiting the output current to about 12mA. 
The maximum output voltage swing which can be 

Non -inverting 

input pini (pin 14) 

Tr -1 

200k 

10k 

Inverting input 

pin2 (pin 13) 

Emitter input 

3 pin 

Fig. 1 : The internal input circuit of the LM381N. 

(pin 12) 

obtained from the LM3a1N is only 2V less than the 
power supply voltage used. The total harmonic dis- 
tortion is typically 0.1%. 

Input 
The basic circuit of the input stage of one of the 

amplifiers in the device is shown in Fig. 1. In the 
circuits and text the pin numbers of the second amp- 
lifier will be shown in brackets. The optimum noise 
performance is obtained with ̀ single ended operation'. 
In this case Tr2 is biased OFF and feedback is taken 
to the common emitter of pin 3 (pin 12). Noise 
figures with single ended operation are typically 1dB 
with 50kí1 input impedance, 1.3dB with 1Okft and 
1.6dB with 5k11 input over the frequency bandwidth 
10Hz to 10kHz. 

When the extra noise contributed by Tr2 can be 
tolerated, the feedback may be taken to the inverting 
input of pin 2 (pin 13). The impedance at the base 
of Tr2 is about one hundred times higher than that 
at the emitter; smaller capacitors and larger resistors 
can therefore be employed when the feedback in 
tone and equalization circuits is returned to the base. 
However, in this `differential' configuration the noise 
is increased by a factor of 4/2. The input impedance 
is of the order of 100kfl whilst the output impedance 
is 15012. 

Bandwidth 
The amplifiers each contain an internal frequency 

compensating capacitor which results in a gain - 
bandwidth product of about 15MHz. This is the 
frequency at which the gain falls to unity. This 
compensation is adequate to preserve stability at a 

Non -inverting input (1) 

Inverting input (1) 

Emitter input (1) 

Earth 

External capacitor (1) 

Output (1) 

Top view 

Non -inverting input (2) 

Inverting input (2) 

Emitter input (2) 

!External capacitor (2) 

supply 

Output (2) 

Fig. 2: The connections of the LM381N. The connections to the two 
internal amplifiers are distinguished by the numbers in brackets. 
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closed loop gain of 10. A suitable external capacitor 
may be placed in parallel with the internal capacitor 
connecting between pins 5 and 6 (pins 10 and 11,1), 
Fig. 2. This reduces the amplifier bandwidth and thus 
removes most of the high frequency noise. 

Applications 
Tape Playback Preamplifier using the LM381N is 

shown in Fig. 3. Tape playback amplifiers must con- 
tain frequency compensation circuits so that the 
overall record -replay operation shall produce a level 
frequency response. The capacitor Cl provides an 
amount of negative feedback which increases with 
rising frequency. The gain therefore decreases with 
rising frequency, the circuit being designed to have a 
response complying with the NAB standard for a 
tape speed of 334 i.p.s. 

0.1yF 

Tape 
head 

I 

+24V 

1(14) 

LM381N 

2(13) 

7(8) 

800yV 
at 1kHz 

1800 

C2 

240k 

R1 

2.2M 

62k ` 
C1 

Fig. 3: A typical tape playback preamplifier. 

Output 

O.5V 
RMS 

The circuit will convert an output of 800µV from a 
playback head into a 0.5V RMS signal at the pre- 
amplifier output at a frequency of dkHz, a voltage 
gain of 56dB. This circuit requires about five seconds 
before it can be used after the power has been 
supplied since C2 takes time to charge through Rl. 

0.13.1F 

I 

680k 120pF 

0 I Tape 1-6 
head 
o 

Fig. 4: A fast turn -on tape playback amplifier. 

+24V 

Output 

CHG7/6 

The circuit of Fig. 4, is slightly more complex than 
Fig. 3 but it has the advantage that it can be used 
immediately the power is applied. It has been de- 
signed to have a similar performance to that of the 
Fig: 3 circuit. The 120dB rejection of signals on the 
power supply line has been preserved in this circuit. 

Tape Record Preamplifier used to feed tape record- 
ing heads must also be tailored to produce the 
correct response. Consider the case where a micro- 
phone producing a peak output signal of 10mV is 
required to drive a tape recording head which 
requires 30µA of audio drive current. This require- 
ment can be met by the circuit of Fig. 5. A single 
ended input circuit is used for optimum noise per- 
formance. 

+24v 

recording 
head 

Fig. 5: A preamplifier for driving a tape recording head. 

The values of the inductance L1 and of the 
capacitor Cl should be chosen to suit the particular 
recording head used. The feedback network Rl to R4, 
C2 and C3 provides the required frequency response. 

Magnetic Pick-ups provide outputs which are 
typically in the range 3.5mV to 8mV at a velocity of 
5cm/second; high quality recordings use velocities 
of this order. The output is proportional to the 
velocity. 

0.1pF 

o 
Magnetic 
cartridge 
a 

1000pF 

+24V 

Fig. 6: A preamplifier for use with a magnetic cartridge in a record 
player. 
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-I -24V 
A typical preamplifier for use with a magnetic 

pick-up is shown in Fig. 6. It provides the required 
response which falls with increasing frequency and 
has been designed for use with a cartridge of 0.5mV/ 
cm/sec sensitivity. The circuit will drive a power 
amplifier which reaches the overload level when a 
signal of 5V RMS is applied to its input. The resistor 
R11 provides the load to a standard cartridge with the 
normal RIAA characteristics. 

1yF 
Input 

2000pF 

5-6k 

56011 

0.06jF 

50k 

Bass 

0.57y F 
I Balance 

'',.(stereo) 

.100 
+ I 

To other 
channel 

I I 

Volume 

ßz 

50k 
Treble 

B -2k 
0.02pF 

To power 
amplifier 

Fig. 7: A tone control circuit suitable for use between the output of 
the Fig. 6 circuit and the input of a power amplifier. 

Tone controls. In many circuits two preamplifiers 
are employed, one before and one after the tone con- 
trol circuits, in order to compensate for the insertion 
loss in the tone control network. However, when the 
LM381N is used as a preamplifier, only a single 
preamplifier stage is required owing to the high gain 
and high maximum output voltage provided by this 
device. A simple tone control circuit with bass and 
treble boost and cut facilities is shown in Fig. 7 
which can, for example, be placed directly between 
the output of the record player amplifier of Fig. 6 
and a power amplifier. 

1(14) 

0.11)F 
1J.F 

tuF 

° --i500k F--,/G- 
C o-I 1-"A-4 
D _ -1," "fti_.+ 

34.13F 
500k 

E:--r-1.vti-= " 500k 

Fig. 9: An audio mixer circuit. Further inputs can be added, if required 
as indicated by the components shown in dotted lines. 

The characteristics of the tone control circuits of 
Fig. 7 are shown in Fig. 8. It can be seen that a 
maximum boost or cut of about 20dB is available on 
both treble and bass. 

Audio Mixer is the final example of the versatility 
of the LM381N, Fig. 9 designed for use with 6000 
dynamic microphone providing output level of 10mV. 
The circuit provides an output signal of 5V and can 
be used over a dynamic range of 80dB. A number of 
input signals (A to E) can be selected or combined 
with any other input signal. 

The LM381N and AN are available from Athena 
Semiconductor Ltd., 140 High St., Egham, Surrey. 

TELEVISION 
PRACTICAL 
WIRELESS 

DOUBLE SCOOP 
YOU CAN RUN YOUR OWN "WORLD - 
CUP" SOCCER OR "OPEN TENNIS" 
CHAMPIONSHIPS. 
BUILD THE 

TV PCIOT13All GAME 
Suitable for colour or monochrome television 
sets. 
Simulate the green football pitch, red and blue 
players, pink touch -line. See the ball kicked 
bard or soft across the pitch. Move your 
players to any position on the screen. Simple 
to operate joystick control. 
This project appears in TELEVISION only, 
starting in the July issue. Not to be confused 
with TELE -TENNIS, another TV game project 
appearing in PRACTICAL WIRELESS. 
Ideal for fund raising events. 

Fig. 8: The characteristics of the tone control circuit of Fig. 7. 
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dUd 

VIVIAN CAPEL 

THE quality of the signals dispatched from the 
BBC studios for broadcast over the VHF 
frequency -modulation network is of a very high 

standard indeed. Development of domestic tuners and 
amplifiers over recent years has been such as to 
enable justice to be done to the high standard of 
received signals. Hi-fi radio enthusiasts will readily 
confirm the excellent results that can be obtained, 
yet sometimes with a note of reservation. It is often 
found that broadcasts originating in an area remote 
from the regional transmitter are of a lower standard 
than those coming from the local studio. So listeners 
in the South cannot expect as good results from a live 
broadcast at the Edinburgh Festival as from London's 
Festival Hall. 

(b) 

111111111111111111 

i 

6 8 1011 98109 8 9111212 9 7 7 8 8 6 5 

Fig. 1 : (a) Typical audio analogue signal with instantaneous sampling 
intervals shown. (b) Quantisation, where each sample is assigned a 
digital value according to the number of units (bits). Arrows indicate 
samples where level is between two bits. (c) First three samples 

represented by train of pulses. 

amp . M. . WM I.. OM» IMO 'MI 

(C). 

hk 

The reason for this is the links that are used to 
convey the signals from the studio or concert hall to 
the various transmitters. Owing to the limited range 
of VHF transmitters these must be sited within the 
locality they serve, hence the inescapable need for 
long studio links, often of several hundred miles. 
Many things can happen to a signal on a journey 
of that length, the higher frequencies can be lost, 
there can be phase differences due to varying transit 
times of different f'requencies, any non -linearity will 
produce harmonic and intermodulation distortion, 
and of course noise can be picked up from numerous 
sources, thus imposing a restriction on the dynamic 
range which can be allowed. Furthermore reactive 
elements can give rise to ringing', the spurious 
oscillation produced by transients in the signal. 

NEW LINKS 
All this will be a thing of the past as the new 

pulse -code -modulation (PCM) links are installed be- 
tween studios and transmitters all over the country. 
The South East is already so equipped and the links 
are being extended Westward and Northward, so 
that within two or three years the same standard of 
quality will be transmitted irrespective of the area of 
origin. By méans of PCM, signals can be sent over 
great distances without any loss of information and 
with zero noise and distortion. This like the per- 
petual -motion machine may seem to be a science- 
fiction dream, but it really does work. Like a lot of 
'new' ideas, it is not new at all, having been invented 
in 1938, but the complex circuitry required, had to 
wait until IC's were developed before it could become 
a practical proposition. 

In order to understand how it works we must first 
consider the nature of the normal audio signal such 
as the output of a microphone. It takes the form of 
a constantly varying voltage which in fact is com- 
parable or analogous to the varying pressures of the 
sound -wave producing it. For this reason it is termed 
an analogue signal, and, because it consists of a wide 
range of frequencies and amplitude levels, it needs 
equipment capable of handling such ranges without 
modification of the signal in order to process it. 
Therein lie the difficulties. 

IMIlh 

IIIHI . . fim . . . m 

I 

6 
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electronics 

100k! reapy 
mastered 

... practical 
... visual 

...exciting ! 

no previous knowledge 
no unnecessary theory 

no "maths" 

RAPY 

It/ 
BUILD, SEE AND LEARN 
step by step, we take you through all the fundamentals of 

electronics and show how easily the subject can be mastered. 
Write for the free brochure now which explains our system. 

1/ BUILD AN 
OSCILLOSCOPE 

You yearn how to build 
an oscilloscope which 
remains your property. 
With it, you will become 
familiar with all the 
components used in 
electronics. 

2/ READ, DRAW 
AND UNDERSTAND 
CIRCUIT DIAGRAMS 

as used currently in the 
various fields of electronics. 

3/ CARRY OUT 
OVER 
40 EXPERIMENTS 
ON BASIC ELECTRONIC 
CIRCUITS & SEE HOW 
THEY WORK, including : 

valve experiments, transistor experiments 
amplifiers, oscillators, signal tracer, pho- 

to electric circuit, computer circuit, basic 
radio receiver, electronic switch, simple 
transmitter, a.c. experiments, d.c. experi- 

ments, simple counter, time delay circuit, 
servicing procedures 

This new style course will enable anyone to 

really understand electronics by a modern, 
practical and visual method-no maths, and 

a minimum of theory-no previous knowledge 
required It will also enable anyone to under- 
stand how to test, service and maintain all 

types of electronic equipment, radio and TV 

receivers, etc 

FREE POST 

NOW 

or BROCHURE 
I 

or write if you prefer not to cut page 

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, 
P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to: 

we do not employ representatives 

BLOCK CAPS 

PLEASE wLsa 

NAME 

ADDRESS 

special free gift also to all our students 
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WILMSLOW 
AUDIO 

THE Firm for speakers ! 
SPEAKERS 
Baker Group 25 3, 8 or 15 ohm £775 
Baker Group 35 3, 8 or 15 ohm £050 
Baker Group 50/12 8 or 15 ohm £12.50 
Baker Deluxe 12" d/cone £10-75 
Baker Major , £8.50 
Baker Regent £7 75 
Baker Superb £1450 
Baker Auditorium 12 £1250 
Celestion MF1000 horn £1095 
Celestion PST8 for Unilex £2.55 
Celestlon G12M 8 or 15 ohm £12.00 
Celestlon G12H 8 or 15 ohm £1500 
Celestion G15C 8 or 15 ohm £2400 
Celestion GIOC 8 or 15 ohm £33.00 
Coral 6i"d/cone roll Burr. 8 ohm £242 
Coral 8"d/cone roll Burr. 8 ohm £3.11 
EMI 13 x 83, 8 or 15phm £2i5 
EMI 13x8150 d/c 3,8 or 15 ohm £2.35 
EMI 13 x8450 t/tw 3,8or15 ohm £3.60 
EMI 13x 8 type 3508 or 15 ohm £8-25 
EMI 13 x 820 watt base £660 
EMI 61" 93850 4 or 8 ohm £3.00 
EMI 5" 98132CP 8 ohm £2 50 
EMI 8 x 5 d/cone, roll surr 10 watt £2.50 
EMI 21" tweeter 97492AT 65 
Eagle DT33 30 watt tweeter ES 45 
Eagle HT15 horn tweeter £300 
Eagle CT5 cone tweeter £1.50 
Eagle CTIO tweeter 8 or 18 ohm £2 54 
Eagle MHTIO horn tweeter £3.80 
Eagle crossover CN23, CN28, CN216 £1.20 
Eagle FR4 £5 30 
Eagle FR65 £7.15 
Eagle FR8 £9.50 
Elac 9 x 5, 59RM109 15 ohm, 

59RMt14 8 ohm £2 65 
Elac 61" 6RM171 d/c roll surf. £3.50 
Elac 6l" 6RM220 d/cone £2.65 
Elac 4' tweeter TWO £121 
Elac 10" d/cone 10RM239 8 ohm £2 65 
Elac 8" 8CS175 3 ohm £250 
Fane Pop 15 watt 12" £4.50 
Fane Pop 25/2 25 watt 12" £700 
Fane Pop 40 watt 10" £8.50 
Fane Pop 50 watt 12" £1100 
Fane Pop 55 12" 60 watt £12 50 
Fane Pop 60 watt 15" £1300 
Fane Pop 100 watt 18" £22 50 
Fane Crescendo 12A 100 watt 12" £29 00 
Fane Crescendo 12B bass £2900 
Fane Crescendo 15" 100 watt £3600 
Fane Crescendo 18" 150 watt £49 50 
Fane 801T 8" d/c roll surf. £700 
Fane 807T 8" d/c roll Burr. £1.85 
Fane 808T 8" d/c £2 75 
Fane 701 twin ribbon horn £2300 
Fane 910 horn £10 75 
Fane 920 horn £38.50 

Goodmans 8P 8 or 15 ohm 
Goodmans 10P 8 or 15 ohm 
Goodmans 12P 8 or 15 ohm 
Goodmans 12P -D 8 or 15 ohm 
Goodmans 12P -G 8 or 15 ohm 
Goodmans Audiomax 12AX 100 watt 
Goodmans Audiomax 15AX 
Goodmans 15P 8 or 15 ohm 
Goodmans 18P 8 or 15 ohm 
Goodmans Midax 750 
Goodmans Axent 100 tweeter 
Goodmans Audiom 10012" 
Goodmans Axiom 401 12" 
Goodmans Twinaxiom 8 
Goodmans Twinaxiom 10 
Kef T27 
Kef T15 
Kef 8110 
Kef 8200 
Kef 13139 
Kef DN8 
Kef DN12 
Kef DN13 
STC4001G super tweeter 
Richard Allan CGBT 8"d/c r/suer. 
Wharfedale Super LORS/DD 
21" 64 ohm, 70mm 80 ohm, 70mm 8 ohm 
21" 75 ohm 
7a4" 3 or 8 ohm 
8"a5" 3 orb ohm 
10"x6" 3,8or 15 ohm 

SPEAKER KITS 
Baker Major Module 
Fane Mode One 
Goodmans DIN 20 
Hel me XLK 25 
Helme XLK 30 
Helme XLK 50 
Kefflt 2 
Kefflt 3 
Richard Allan Twinkit 
Richard Allan Triple 8 
Richard Allan Triple 
Richard Allan Super Triple 
Wharfedale Linton 2 kit 
Wharfedale Glendale 3 kit 
Wharfedale Dovedale 3 kit 

£4 65 
£4.95 

£1195 
£15.25 
£14 50 
£39 65 
£42 00 
£19 50 
£33 00 
£1500 
£660 
£950 

£1595 
£750 
£825 
£4 75 
£5.75 
£6.75 
£7.50 

£1175 
E1 -92 
£4 12 
£2 75 
£6.19 
£6.35 
£9 80 

-65 
50 

£1 38 
£1.38 
£1-92 

each £1075 
each £9-90 
each £8.75 
pair £1817 
pair £14-95 
pair £3718 

each £23 50 
each £3400 

each £8 25 
each £1300 
each £18.50 
each £21.50 
pair £19.25 
pair £3450 
pair £52.50 

PA/DISCO AMPLIFIERS 
(carr. and ins. £1) 
Baker Major 100 watt 
Linear 30/40 
Linear 40/60 
Linear 80/100 
Linear 100 watt slave 

£49 75 
£30 00 
£35 00 
£59 75 
£4400 

Eagle PA range In stock -ask for catalogue. 

Free with speaker orders over £7 - 
"Hi -Fi Loudspeaker Enclosures" book. All units guaranteed new and 
perfect. Prompt despatch. Carriage and packing: speakers 38p each, 
speaker kits 75p each (£1.50 pair) tweeters and crossovers 20p. 

ALL PRICES QUOTED INCLUDE VAT. 
WILMSLOW AUDIO (Dept. PW) 

Loudspeakers: Swan Works, Bank Square,Wilmslow, Cheshire. SK91HF 
Discount Radio, PA, Hi-Fi: 10 Swan St. Wilmslow 
Send stamp for free hooklet "Choosing a Speaker" 

Cut-price 

The 
best 
buy! 

Agfa Low Noise Cassettes 
AT LESS THAN 
HALF PRICE! 

C60 

C120 

1 

37p 
50p 
63p 

£1.80 
£2.48 
£3.10 

£3.50 
£4.95 

. £6.20 

AGFA HIGHDYNAMIC 
SUPER 

C60+6 
C90+6 
Ct20 

sóp 
Up 
99p 

1 

I £1.00 

I 5 
£2.40 
£3.35 
£4.90 

5 

£5.35 

10 
£4 70 
£6.60 
£9.80 

10 
30 

£1060 

AGFA STEREO -CHROM 
CHROMIUM DIOXIDE 

SAME DAY DESPATCH. P. a P. ISp per order 

WILMSLOW AUDIO 
(DEPT. PW) 

10 SWAN STREET, WILMSLOW, 
CHESHIRE, SK9 1HF 

prerecorded cassettes -send stamp for list 

AMBIT INTERNATIONAL 

'74 Datalogue issue: 
The latest datalogue has more 
data, more new devices than 
ever. Linear, Digital, Discrete, ' 
LEDS. now 20p 
New trade and professional 
price structure for quantity 
buyers. 
NE56113 AM/FM PLL 
NE 5628 FM (synth) 
NE565A FM/FSK 
NE567V AM/FM tone 
NE555V Timer 
CA3089E FM IF 
CA3090Q Stereo dec. 
SN76660N FM IF 
µA753 FM gain 
MC1310P Stereo dec 
TBA651 AM/FM/SSB 
TAD 100 AM 
LM309K 5v lamp 
NE550/µ.A723 reg. IC 
710 comparator 
741 op amp 
3900 quad amp in 14 DIL really 

versatile £0.68 
1496 bal mix. (SSB) £1.02 
LM380 audio power amp £1.00 
TBA810S 7w rms AF £1.50 
8038 sine : square : triangle 

generator. 1000: 1 sweep 
complete audio generator - 
including 12 pages of data 

£3-10 each 
See the datalogue for more 
details of more devices. 

£3.19 
£3.19 
£2.55 
£2.75 

77p 
£1.95 
£3.55 
£1. 00 
£0.99 
£2.85 
£1'81 
£1'47 
£1'90 
£0.85 
£0.47 
£0.38 

TOKO INDUCTORS AND 
FILTERS. Only from AMBIT 
CFS 10.7 FM ceramic £0.40 
CFT 455 ceramic £0.45 
CFU 455 ceramic £0.50 
MFH *T mechanical £1.35 
KACS 586 HM (CA3089) 30p 
150J now 220K 15p 
CA3090Q 2mH coil 30p 
MW & IF coils (10mm) 30p 
BLR2011 N 19 & 38kHz filter for 

stereo £1.80 
TOKO inductors and filters - 
only from Ambit. 
DFM & TIMER constructors: 
FND70 7 seg. LED display with 

7490 & 9368 on a DS FG PCB 
£5.00 ea. £4.50 ea 4 off 

1 MHz TTL Clock - Divided 
down to 1 Hz £9.50 inc. xtal. 

AMBIT INTERNATIONAL 
(PW7) 

37a High Street, Brentwood, 
Essex CM14 4RH. (216029) 
New devices - data 
PLEASE ADD 10 VAT. P.P. IOp 
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QUANTISATION 
If we take a typical audio signal, and sample the 

level at regular intervals we will get the result as 
shown in Fig. 1. Each sample represents the instan- 
taneous level of the audio signal at the moment of 
sampling, and this level can be expressed by a cer- 
tain number of electrical pulses. The individual 
samples are known as words, and the pulses making 
up each sample as bits. The conversion of the 
analogue signal into pulses is termed quantisation 
because it is quantitively expressed as a certain 
number of bits. As the signal is now a series of digits 
or numbers it is described as digital. This information 
can be later decoded and used to construct a wave 
identical to the original. 

The quality of the result depends on two main 
factors. First, the number of samples or words that 
are taken in a given time. Any alteration of the wave - 
shape that occurred between two successive samples 
would be lost. Such an event would occur if the 
sampling rate was lower than the highest frequency 
contained in the signal. In practice it has been found 
that the sampling rate must be at least twice as high 
as the highest frequency to be sent. BBC FM broad- 
casts transmit frequencies up to 15kHz, and so the 
sampling rate is a little higher than twice this at 
32kHz. 

The other factor is the number of bits contained in 
each sample. If the amplitude of the original wave 
is to be accurately represented, the maximum number 
of levels definable must be large. Should the analogue 
wave amplitude fall between two specified levels, it 
will be assigned the value of the lower one and be 
reproduced at that level in the decoding process. Thus 
the wave shape will not be identical to that of the 
original and harmonic distortion will be added. This 
type of distortion arising during quantisation is the 
only type of distortion than can arise. Once the 
signal is encoded no further distortion can appear 
in the transmission. Thus it is always a known 
quantity and does not depènd on outside variables. 

BBC PCM 
The BBC system uses a large number of sampling 

levels, actually 8191 different amplitudes, and so 
quantisation distortion is kept to a very low level. 
It is in fact 1 part in 8191, maximum, which is 
0.0122%, far better than the domestic equipment 
used to reproduce it. 

As described here though, the system has one 
major snag. With a sampling frequency of 32kHz, and 
each sample can contain up to 8000 bits, the result- 
ing frequency will be 262MHz! This is completely 
unrealistic, and no link would have the bandwidth to 
accommodate anything like such a frequency, 
especially for a single audio channel. 

Many readers who have followed thus far, will, by 
now, have cast their eyes down the following para- 
graphs with some apprehension and perhaps disgust. 
Practical men are often allergic to maths, and so the 
tendency may be to finish about here and turn over 
to the constructional features. However, don't be put 
off by what may appear to be a formidable array of 
figures. It's much easier than it looks, and actually it 
is very interesting to see the rather ingenious way 
by which the bandwidth problem has been solved. 
On the other hand, mathematical types, will probably 
have solved it already. 

BINARY CODE 

The solution lies in the use of the binary code by 
which large numbers can be represented by a small 
number of digits of only two factors, 0 and 1. To start 
with, most readers will know that when a number 
is multiplied by itself (squared), it is said to be raised 
to the second power and written n'; when so multi- 
plied twice (n3) it is raised to the third power, and so 
on The table lists 13 values, the twelve powers of 2, 

and also 1. When all these are added the result is 
8191 and it is a fact that any number between 1 and 
8191 can be obtained by taking one or more of these 
numbers and adding them. None need be used more 
than once. 

To illustrate the point consider a couple of ex- 
amples. The number 3417 can be obtained by add- 
ing: -2"=2048; 210=1024; 2"=256; 2"=64; 2'=16; 
20=8 and 1. Agreed? Well, that wasn't too bad, so we 
will try another one, this time let's choose a nice 
round number, 5000. This is made up of: 21'=4096: 
20=512; 2"=256; 27=128 and 2'=8. 

In these examples we only listed the values actually 
used and ignored the others. However, to enable us to 
get the sequence right we must list all 13 even if it 
means assigning a zero value to the unused ones by 
multiplying by 0. 

Going back to our first example then, the sequence 
is: 2'^-X0; 2"X1; 210X1; 29X0; 2"X1; 27X0; 20X1: 
25X0; 24X1; 23X1; 22X0; 2'XO; 1X1. 

The second example gives us: 212 x 1; 2" X 0; 210X 0; 
29X1; 2X1; 2X1; 20X0; 2°X0; 2'X0; 2'Xl; 22X0: 
2'X0; 1X0. 

Then, if both sending and receiving equipment 
'understand' that they refer to a consecutive series 
of powers of 2, each sample of up to 8191 amplitude 
levels can be accurately represented by thirteen digits 
of either 0 or 1. In our examples the series would be 
3417=0110101011001 and 5000=1001110001000. In 
the transmission, 1 is represented by a pulse and the 
0 by a space. 

BINARY TABLE 

1 1 1 

2 21 2 

3 22 4 

4 23 8 

5 24 16 

6 25 32 

7 26 64 

8 27 128 

9 28 256 

10 29 512 

11 210 1024 

12 211 2048 

13 212 4096 

This table shows the 13 binary bits, 1 and the 12 powers of 2. Any 
number between 1 and 8191 can be obtained by adding specified bi s. 
Use or omission of a bit is indicated by 1 or 0 expressed electrically 

by pulse or space. 

,., 
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Thus there is a dramatic saving in bandwidth; now 
the frequency will be 13 binary bits X 32000 (the 
sampling frequency) or just over 400kHz. It may be 
thought that this is still rather high for an audio 
link that handles just the same programme as a 
15kHz analogue link. This, of course, is true, but if 
we consider the advantages the extra bandwidth is 
well worth it. 

Take noise, for example. Radio amateurs know 
from experience that when conditions are poor and 
noise levels high. that the morse code is far more 

Fig. 2: Quantisation distortion. Wave -form of Fig. 1 distorted because 
number of bits (12) is insufficient to accurately represent amplitude 

levels as indicated by arrows in Fig. 1. 

intelligible than speech. Morse is, of course, a digital 
signal being composed of a series of pulses and spaces 
similar to our PCM. A feature of both is that the 
pulses are all of the same amplitude, irrespective of 
whether the modulated audio signal in the case of 
PCM, is of high or low level. Low audio signals can- 
not then get lost in a high noise -level, so this in turn 
enables a higher dynamic range (ratio of high to low- 
level signals) to be sent. As the receiving equipment 
responds only to the pulses, noise originating in the 
link has no effect at all, so it is, in fact, noiseless. 
Only if the noise approached the level of the pulses 
would it have an effect but this would be extremely 
unlikely. 

PULSE SHAPE 
Pulse -shape is of minor importance as long as the 

receiver recognises it as a pulse and counts it; har- 
monic distortion therefore will likewise not affect the 
signal and there can be no loss of information con- 
tained within the modulation, so the audio frequency 
response cannot be modified. Hence there is zero dis- 
tortion over the link. It can be seen then that high 
bandwidth requirement is more than compensated 
for by the virttially ideal transmission characteristics. 

The BBC links combine 13 PCM channels into one 
having an overall bandwidth of 5.5MHz, the same as 
for a single television channel, which enables the 
links and associated equipment to be standardised 
with that of the television service. The 13 channels 
can be used for separate mono programmes or six 
stereo with one spare. 

NOISE 

Although the signal becomes unaffected by noise 
once it is encoded, noise in the analogue or encoder 
circuits will be encoded along with the audio signal. 
The noise is stated to be - 69dB weighted, which is of 

a very low order, much less than could be picked up 
on a long analogue studio link. The possibility of 
error in the signal has been provided for. Each 
sample, as we have seen, consists of thirteen pulses 
or spaces. If, due to an error in the encoder or else- 
where, there is a discrepancy, the decoder will recog- 
nise the error and hold the value at the last error - 
free sample until the next such one arrives. 

RESULTS 
For high -quality results the sampling rate and bit 

quantity used by the BBC is necessary, but good 
results are possible with more modest parameters. 
Some private telephone systems which carry speech 
only use an 8kHz sampling rate to give a 4kHz upper 
frequency response and 7 binary bits. An interesting 
feature of some of these systems is the polarity re- 
versal of alternate pulses. Thus two pulses form a 
complete cycle and thus halve the bandwidth re- 
quirement. 

A demonstration at the Sonex 1973 exhibition gave 
a direct comparison, with recorded piano music, of 
results obtained with different bit quantities. When 
using 12 bits, results were indistinguishable from the 
13. At 11, results were still very good but there was 
a barely perceptible trace of distortion, while at 10 
it was more easily detected. From 9 down it became 
progressively worse. The quantisation distortion has 
a rather unusual sound which can best be described 
as a `crumbling' effect. It should be noted that each 
binary digit reduction corresponds to a halving of the 
actual sampling levels, and a doubling of the dis- 
tortion. 

It should be emphasised too, that PCM applies only 
between studios and transmitters, the broadcast 
signal being in the normal analogue form irrespec- 
tive of the type of link used. Digital broadcasting 
is possible but existing receivers would be rendered 
obsolete unless both forms existed together, since 
compatibility is always a major consideration when 
contemplating any change in a broadcasting system. 
Furthermore, with the present congestion of the radio 
bands, the extra bandwidth, although technically easy 
to achieve, would be impractical. 

KL. ! KL (C CO! ! ( 
INFORMATION WANTED 

...Late registered Student of "Radiostructer" Electronics Training Course. Picking 
up threads, requires complete set of examination papers including Final Revision 
Course No. 1A.-W. R. Sharpies, 371 Whalley New Road, Blackburn, Lancs. 

...Any Into, on tube In Cossor 3339 serial no. 3 'scope. Tube has "serial no. V10684 
Type 09J" on It.-M. Westwood, 103 Mandeville Road, Hertford, Herts. 

...Circuit diagram or any information on Cossor Oscillograph (double beam 
oscilloscope) Model 339. Loan or purchase.-J. L. Bennett, 29 Cleveland Road. 
Chichester, Sussex. 

..any Info. on "TWIZEHILL" scope Type 0.131.-J. M. Knight, 32 Meade Road, 
Belvedere, Kent DA17 GJP. 

...gen on the Radio Rentals receiver No. 218. Circuit and component types/valves, 
most helpful.-Stephen Harrold, White Horse, Saham Toney, Thetford, Norfolk 
P25 7ET. 

Wanted to buy or loan, manual or circuit diagram for TCS-6 ex USN Rx.-S. 
Wlthnell, 18 Russell Square, Chorley, Lancs. 

...1 wish to purchase the manuals for 62 set Mk II and No. 10 crystal calibrator 
(Including mode.).-M. J. Pearce, 21 Hall Meadow, Wedges Mills, Cannock, Staffs. 
WS11 1TB. 

...information on converting the 1155 Communication receiver to the Aircraft 
Band.-W. Stanley, 95 Bangor Road, Newtonarda, Co. Down, Northern Ireland 
BT23 3BZ. 

.any gen on the R and TV Components 3 -speed tape deck. What amp should I use. 
which heads and where should the pressure pads be fitted 7-John Watkins, 91 
Coniston Road, Patchway, Bristol BS12 5JS. 

service sheet for Grundig "Elite-Boy".-W. McQuiston, 16 Eastermeade Gardena, 
Ballymoney, Co. Antrim, Northern Ireland BT53. 

.Service sheet/circuit for J & A Margolin Stereophonic A45 Record Player. WIII 
photocopy and return.-A Joines, 11 New Road, Hatfield Peverel, Chelmsford, Essex. 

Any Info. on receiver valves B.V.A. 276D, B.V.A. 246A, and B.V.A. 2860.- 
C. R. Jolly. 9 Woodside Road, Bickley, BR1 2ES 
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L 

Cool lighting for hot parties. 
Velvet dim to full brightness at a 

touch of the finger. Off/on and 
infinitely variable. 

Beta light glow makes switch easy 
to find in the dark and consumes no 
current. 

Complete kit of parts £2.80 or 
made up £2.90. 

e 

Not Ignition 
The Jermyn capacitor discharge 
ignition system. 

Instant starting in all weathers. 
Even with a near flat battery, the unit 
will produce a full sized spark. 

Just one of the many advantages 
of an electronic ignition system, the 
others are 

High energy spark even at 
maximum revs. 

Complete set of parts to build it 
yourself for only £7.75, as described 
in Practical Wireless and fully 
approved by the author. 

Economical too! 
As the light is progressively 

dimmed, so the current consumption 
drops -think of it as an electric tap. 
300 watt capacity, straight 
replacement for standard light 
switch. 

or coic 

Save 55p 
Buy both for £10.00 

mornings. 
Smoother running. 
Less strain on battery and starter. 
Lower petrol consumption. 
Long plug life with infrequent 

adjustment (typically 20,000 miles, 
gapped at .050"). 

No contact breaker arcing giving 
long life and less adjustment 
(typically 20,000 - 25,000 miles) 

STATE + or - earth 
when ordering. 

Reprints of 
the two part feature are available at 
25p. 

To Jermyn Industries, 161 Vestry Estate, Sevenoaks, Kent. All Prices Exclusive of V.A.T. 

Please despatch return of post light dimmer kit light dimmer 
Ignition Kits .. . + or - earth £10 pair. Enclose cheque or postal order. J ERMYN BLOCK CAPITALS 
NAME 
ADDRESS 
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SINCLAIR CALCULATORS 
Cambridge Kit £1495 (£1.80) 
Cambridge Assembled £16.95 (£2.00) 
Executive £2795 (£3.05) 
Executive With Memory £34.95 (£3.75) 
New Sinclair Scientific £3995 (£4.25) 

FERRANTI ZN414 
IC radio chip with data £1.20 (23p). Also available 
kit of extra parts to complete a radio £2.39 (40p). 
Send sae for free leaflet. 

SINCLAIR PROJECT 80 

AFU £6.95 (59p) 
Z40 £5.45 (54p) 
Z60 £6.95 (69p) 
016 £7.70 (77p) 
PZ5 £4.98 (49p) 
PZ6 £7.99 (79p) 
PZ8 £7.98 (79p) 
Decoder £7.45 (74p) Trans for PZ8 £3.35 (50p) 
Tuner £1195 (£t -IS) Stereo 80 £11.95 (£1.19) 
Project 805 £2695 (£2.69) 
2 e Z40/Stereo 80/PZ5 £2500 (£250) 
2 e Z40/Stereo 80/PZ6 £2775 (£2.77) 
2 e Z60, Stereo 80/PZ8/Transformer £33-11 (£3.31) 
Write for our most competive quotation 

SINCLAIR GOES QUADRAPHONIC!! 
Introducing the Napolex 0A10 
self-contained matrix 
quadraphonic synthesizer. Just 
feed the output of a Project 80 
stereo system into it and hook 
on 4 speakers to obtain the r -> 

latest experience in sound.' 
Send for free leaflet. 
Only £9.95 (£1 -30) 

SI IR 
SUPER IC12 1- 
6W cuss power. power. \,1 With 44 page 
booklet and 
printed circuit 
£2.10 (43p) 

SWANLEY IC TOMORROW £1.80(40P) 
The world's most powerful IC amplifier. Similar 
to IC12 but rated at 10W r.m.s. power. Supplied 
with data but no printed circuit. Write for leaflet. 

DELUXE KIT FOR THE 1C12 
Includes all parts for the printed circuit and 
volume, basa and treble controls needed to 
complete the mono version £1.60 (27p). 
Stereo model with balance control £3.60 (48p) 

IC12 POWER KIT 
Supplies 28V 0.5 Amps £2.67 (50p) 

LOUDSPEAKERS FOR THE IC12 
5. 8 ohm £1.10 (27p). 5- x 8. 8 ohm £1.55 (37p) 

PREAMP KITS FOR THE IC12 
Type 1 for magnetic pickups, mics and tuners. 
Mono model £1.35 (25p). Stereo model £2.40 (36p) 
Type 2 for ceramic or crystal pickups. 
Mono gyp (18p). Stereo £1.30 (25p) 

SEND SAE FOR FREE LEAFLET ON KITS 

BATTERY 
ELIMINATOR 
BARGAIN 
The most versatile 
battery eliminator ever 
offered. Switched out- 
put of 3, 4, 6. 7t 9 
and 12V at 500mA. 
£4.15 (70p) 
Other eliminators stocked: 
250mA:-3 way switched model giving 6, 7) and 

9V £2.95 (60p). 
50mA: 6V £1.80 (40p). 9V £1.80 (40p). 7$V 

cassette type £2.25 (40p). Double 6V+ 6V 
£2.50 (45p). 9V+9V £2.50 (45p) 

S-DECS AND T-DECS ' 
S -DEC £1.98 (31p) I 1/ 
T -DEC £3 83 (47p) ' 
µ-DEC A £3.99 (51p) rz 

le-DEC£698 (61 p) 

IC carriers: 
16 did: plain 81p (15p) 
with socket £1.77 (25p) 
10 T05: plain 78p (15p) with socket £1.48 (24p) 
Experiment guides: A £1.50 (26p), B £1.77 (29p), 
C 90p (15p), D £2.40 (35p), E £4.20 (53p) 

SWANLEY ELECTRONICS 
PO BOX 68, SWANLEY, 

KENT BR8 8TQ. 
Please add the sum shown in brackets after the 
price to cover the cost of post and VAT. 
Official credit orders from schools etc. welcome. 
No VAT charged on overseas orders. 

EX COMPUTER PC PANELS 
4 x 2in packed with semiconductors and 
top quality resistors, capacitors, diodes 
etc. Guaranteed min. 35 transistors, 
plus data. 10 boards 50p (12p) 

25 boards for £1 (30p) 
Dural extruded heatsinks outline 10D 

black anodised. Drilled for 4 x TO3 
transistors. 5 x 4 x 14" 40p (14p) 

Similar to above but 5 x 8 x 14" drilled 
for 8 x TO3 70p (26p) 

COMPUTER GRADE 
ELECTROLYTICS 
12,000/4 100v, 5 x 24 dia £1 (25p) 
30,000/4 25v 65p (20p) 

ELECTROLYTICS 
4,000,u 70v, 3,600/i 40v, 44 x 2 in dia 

55p (14p) 
10,000/t 35v, 5,000/I 35v, 44 x 2 in 

40p (12p) 
100 piv 20A, Si diodes 4 for £1 (10p) 
100 piv 3A, Si diodes 4 for 50p (7p) 
250 mixed resistors 60p (94p) 
250 mixed capacitors 60p (94p) 
200 Si planar diodes 50p (7p) 
Min. glass neons 8 for 50p (7p) 
Reed relays mixed 10 for 50p (7p) 
Micro switches 8 for 50p (9p) 
Papst extractor/blower fans 

100 c.f.m. 44 x 44 x 2in £3.50 (28p) 
QH bulbs 12v 55w 50p (6p) 

Postage and package shown in brackets. 
ADD 10% VAT TO TOTAL 

KEYTRONICS 
(Mail Order only) 

44 EARLS COURT ROAD 
LONDON W8. 01-478 8499 

H.A.C. C KITS 
SHORT-WAVE 

WORLD-WIDE RECEPTION 

Famous for over 30 years fur Short -Wave Equip- 
ment of quality, ' R.A.C." were the Original 
suppliers of Short -Wave Receiver Kits for the 
amateur constructor. Over 10,000 satisfied 
customers -including Technical Colleges, Hos- 
pitals. Public Schools, R.A.F., Army, Hama, etc. 

1974 "DX" RECEIVER 
Complete kit -Price 84.80 (loci. p. S p. k V.A.T.). 
Customer writes: "Australia, India and America 
at loud volume."-" I have now heard over 300 
stations including many Amateurs. I have 
received 33 Q.S.L. verified reports -from all 
continents. An amazing one-valver." 
This kit contains all genuine short-wave com- 
ponent, drilled chassis, valve, accessories and full 
instructions. Ready to assemble, and of course, 
as all our products -fully guaranteed. Full range 
of other B.W. kits, Including the famous model "K plus" (Illustrated above). All orders despatched 
by return. Bend now for free descriptive catalogue. 
of kite A components. Test Report available. 
EXCITING COMPETITION for Short -Wave 
listeners. Send stamped envelope for detall,. 

"H.A.C." SHORT-WAVE PRODUCTS 
P.O. BOX No. 16, EAST GRINSTEAD, 

SUSSEX RHI9 3SN 

Wire Wound Resistors. Our selec- 
t on of nixed values. 30 for £1.50. 
100 for £4.00. 
Audio Amplifier Module. Mlullard 
LP1173, output power, nominal 10 watt, 
supply vo tage +24 volt, with data and 
circuit, £2.50. 
Ferguson Stereiogram chassis, 
Model 3357, all transistor, medit. m, 
long, VHF/FM. 33 watts per chan -tel 
$/M. with connection data, less Lin,ng 
scale, £20.. 
Crystals HC6U : 52.03333 MHz: 
52.02500: 52-01667: 51.56667: 5158330: 
37.7625C: 37-7500C: 1c -895.8: 12891.6: 
12-700'0: 9.458.33: 9.456.25: 9.455 55: 
9 533 32: 3-531.94: 9'530.55: 9.09062: 
9-087-5: 9.096.87:50p each. 
E7ectrolyfics. 32132/32/4F, 325v., 2"x 
1.,"35p:30000F 50v, 4">< 14" 40p: 2000µF 
30v, 2"> 14" 25p: 2900µF 30v, 2f"X1" 
25p: 2000ìuF 35v 3"x 1' 30p: 470yvF 100v 
3"x 14" 25p: 2000/2000µF 25v 2"x :5" 
35p: 30,000µF 25v 4;"x24" 50p: 20CvF 
350v/a00'í100/32íF 300v 3"x 2" 56p: 
700íF 2COv 34"x 1.,"' 30p: 16/16cF 275v 
14"x 1' 20p: 40/40/20uxF 275v 3"x 1' 20p: 
4500/900;900eF 30v 24"x 14" 50p: 4000íF 
35v 3"x I}"' 40p: 200Á100/50/1000F 325v 
3"x 1#" 5Cp: 4000ìíF 18v 2"x 1" 20p: 
4704F 25v ' 4">. 4" 5p.. 
Matched pair of bookshelf speakers. 
Teak f!iniis i, size 12' 8"x 5". 8r 5 .8" 
ohms ceramic, 5 watts RMS. Complete 
w th din leads. £11.00 pair. 
Thorn TV IF chassis, 950 series 
(less valves), £1.75. 
UHF 62Stransistor push button tuner 
(NSF Telefunken) as used on Decca 
MS2400. Brand new and boxed, £3.25. 
Light Dependent Resistors (RCA 
sc3536) 3Op each, a for £1.00. 
Crystal Calibrator (second hand) 
No 10 crystal comt.otled heterodyne 
wave meter coverng 500KHz-1OMl-z. 
(harmonic=_ up to 30MHz) power 
required 3)0V DC lEmA, 12V 0-3,A 
DC test equipment for 62T M/RC 
£2 50 each. 
P -C Boards (not computer pane(;) 
1 off 6 transistor single wave band. 
1 cff 4 transistor audio. 1 off 3 transistor 
£1-60, three board=_. 
Rank EVR Telepliayer colour trans- 
lator panels, type and components 
on new parels listed as follows, £2 50, 
each panel. Z605-114 off BC148: 
2 RCA cä3054 (ic): - zrystal 4.433618 
MHz -Z507-12 off BC148: 1 BC108: 
1 BC158: 1 RCA ca3C46 (ic), 1 RCA 
ca3045 (ic): Z608-.23 off BC14E: 2 
BC158-Z612-12 off ME4103: 2 IBC - 
251 B: 1 BIFY50. 
Mains Droppers, 110 mixed values, 
£1 00. 
Edgewise Level meters, 2OCiuA, 
size 4" overall. 50p. 
Chrome Plastic knobs, 3 types, 
4 off eact with sprig clip, £1.25. 
Die Cast Boxes, 4!r".c 31"..3" 95p: 
84"x 54"'x 2 £1.20. 54":< 54"x 4" £1-70. 
AluminiLm Chassis,. 74"x 54"x 2¢" 
70p: 10'5.. 7g"x 21" 05p. 11"x 74"x 21" 
95p. 
BSR P128, similar ti HT70 single Allay, 
wit, heavy die cast turntable, Ilesa 
cartridge, £11'00. 
Transistorised FM tuner head, 
wits A.MI. gang, slew, motion drive 
88-+108 Mc>, with circuit diagram, £2 30. 

ALL ITEMS INiCLJDE VAT 
All items post paid in GREAT BRITAIN 

SURPLECTRONIC'S 
216 LEAGRAVE ROAD, 

LUTON, LU3 IJD, BEDS. 
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TOP QUALITY -LOW COST II!1 AMATEUR RADIO EQUIPMENT 

[-Hi[um 

P.R.40 
SOLID STATE 

R.F. PRESELECTOR 

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

followed by silicon NPN Broad Band R.F. Amp., and will substantially improve 
receiver performance over the range 1 5 to 35 MHz, providing a considerable 
increase in gain up to an overall average of 30dB, with improved image 
rejection and noise ratio. 
Supplied complete with co -ax plug (less standard 9 vol, PP6 Battery). 12 

months Guarantee ... 11 I - 1 3 Carr./VAT Paid 

MULTIBAND -6 
SOLID STATE 

SHORT WAVE RECEIVER KIT 

:.ii , kecorver tunes 550 KHz to 30 MHz (540 to 10 metres) 
complete coverage -no gaps. Medium waves -Trawlers -Ship / Shore 
Telephone -All Six Amateur Bands 160-10 metres -International Broadcast 
from Australia. Far East, Russia, USA etc. using 4 miniature plug in Coils. 
Hi -Gain FET Regen. Det.(AFIAF Module giving full loudspeaker output to 
any external 2/3 ohm speaker. Receives AM/CWISSB. 
Separate Electrical Bandspread, Calibrated Main Tuning. 
A Quality CODAR-KIT with 12 months Guarantee. No technical knowledge 
required, simple to build, printed circuit and Pictorial Instruction Manual. 
fully detailed step by step. 
Complete Kit with 4 Coils (less standard PP6 battery). 116.40 
Stamp brings illustrated leaflets. Carr./VAT Paid 
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CR70A 
COMMUNICATION RECEIVER 

The CODAR CR70A is an outstanding general coverage communication 
receiver, ideal for the keen S.W.L. 
It tunes from 540 metres medium through co 10 metres with no gaps. 

Covers shipping, coastguard and distress frequencies, all six amateur 
bands 160-10 metres, International broadcast, Met. stations etc. etc. 
giving world-wide reception. Exclusive features include Air -spaced 
CODAR-COIL Hi -'Q" Aerial input, illuminated Mecer and Slide 
Rule Scale, Two Speed vernier tuning. Switched B.F.O. for CW/SSB 
signals. Separate output for Tape recorder. 
Ready to plug in to 200/240 volts A.C. it only needs your aerial and a 

2/3 ohm loudspeaker to bring the world to your finger tips. 12 months 
full guarantee. 

Complete factory tested 132.56 VAT Paid/Carr. 80p. 

NOTE. The CR70A has achieved a world wide reputation for qualdy- 
and performance, and is exported to many countries throughout the 
world. 
Illustrated leaflets are sent on request, together with lists of un- 

solicited testimonials, the original letters being available for inspection 
at any time. 

ON THE DESIGN STAFF -C O D A R TELECOMMUNICATIONS AND ELECTRONIC 
EQUIPMENT SUPPLIERS A H.M. CAND OVERSEAS 
GOVERNMENTS 

VALCON WORKS BURRELL BUILDINGS CHURCHILL INDUSTRIAL ESTATE LANCING SUSSEX 
Tel. 090-63-61901 BN 1 5 -- BTZ 

G3SZM G3IRE 

BENTLEY ACOUSTIC 
CORPORATION LTD. 
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VALVES ALSO REQUIRED FOR CASH LOOSE OR BOXED, BUT MUST BE NEW. OFFERS 
MADE BY RETURN. 
All goods are unused and subject to the standard 90 day guarantee. Cash or cheque with order onl) 
Despatch charges: -Orders below £5. add 10p per order up to three items, each additional Item 3V 

$111.87 84 
extra. Orders between 45 and £10 gild 25p total. Orden over CID are post free. /tame day despatch 

201.03 .67 Any parcel insured against damage In transit for only 3p per parcel extra. Terms of business tr' 

ß0L64 .60 
on request. Many others in Stuck too numerous to mention 

101.86 .80. 
Please enclose R.A.E. for reply to any correspondence. 
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TAKE 2 
DAVID ANDREWS 

No. 62 
VARIABLE RATIO COUNTER 

A series of simple transistor projects, using 

THIS circuit gives a fast 9V positive -going pulse 
for a preset number of operations of the push 
button PB1. The principal of operation is the 

diode pump circuit. When the button is pressed Cl 
discharges into C2 through Dl; as soon as the dis- 
charge is complete D1 prevents any back flow of the 
charge out of C2 and provided Dl and Trl and Tr2 
all have low leakage characteristics this charge will 
remain on C2 as a voltage. 

Repeated pressing of .PB1 will build up the 
potential on C2 until it exceeds the level set at the 
base of Trl which is preset by VR1. When this 
happens Trl and Tr2 go rapidly into conduction, 
aided by regenerative feedback, and C2 is discharged 
giving rise to a negative going signal at the collector 
of Tr2. This is fed to the PNP transistor (Tr3) and 
generates a 9V spike with a reasonably low source 
impedance. 

cKG73? 

IPB1(normallyopen) 
o 

Cl D1 

R1 
10k 

O15yF 1N914 

D2 + 
1N914- 

C2 
22yF 

R2 
2-2k 

Tr2 
BC108 

C3 

0.229E 

R3 
1k 

R5 
10k 

o+9V 

Tr3 
BCY71 

Output 

R4 
1k 

Circuit of the variable ratio electronic counter. 

00V 

With the values shown the circuit should divide 
satisfactory up to frequencies of about 1kHz. To 
interface the input with an electronic drive source 
PB1 and Rl should be discharged and Cl should be 
taken straight to a point that can give DC voltage 
swings from OV to +9V at low impedance, e.g. the 
emitter of an emitter follower that is normally held 
at OV. The output of the circuit can easily be used 
to drive a pulse stretching circuit which could trip 
a low speed counter or a relay. 

* components list 

R1 10ki2 iW R4 ikI2 iW 
R2 2.2kí2 1W R5 10kí2 1W 
R3 MD 1W 
VR1 5k0 linear pot. 
Cl 0.1514F C3 0.22µF 
C2 2.2µF low leakage polycarbonate 
011D2 1N914 
Trl BCY71 (general purpose pnp silicon) 
Tr2 BC108 Tr3 BCY71 
PB1 Normally open push button 

To 
PB1 

not more than twenty components. 
To VR1 

®Indicates break in conductor 

O 0 ® o 

° 
oo 

o ° o o R2 

oep°T,rt U+ ,c o 

° ob 

0 oR`o 

I +9v 

Tr3 

Roa 

°° °° 
o ° c o o ° 

Output 

BCY71 
BC108 

Direction of strips 

OV 

Circuit arranged on Veroboard, VR1 and pushbutton being mounted 
externally. 

The divide ratio is given by the number of times 
PB1 has to be pressed before C2 is discharged by the 
transistors and with the values given in this circuit 
is adjustable, by means of VR1, between about 3 
and 20. If the repetition rate of button pressing is 
low there is bound to be some charge lost from C2 
due to its own and transistor leakage. However, the 
prototype worked quite reliably at a rate of approxi- 
mately one press per second. It is, however, antici- 
pated that this circuit would interface with an 
electronic source of signal operating at a low audio 
frequency and this problem is then not likely to 
arise. 

P.W. ELECTRONIC COMPONENTS 
BUYERS' GUIDE 
Special supplement in the October issue giving details 
of components commonly available, followed by 
additional sections in succeeding issues. More details 
on page 116 of the June issue. 

WIRELESS TELEGRAPHY ACT 
Readers and advertisers are reminded of the require- 
ments laid down by the Wireless Telegraphy Act. It 
is an offence in the U.K. to install or operate wireless 
telegraphy apparatus except under the provisions of 
the Act and, except in the case of broadcast sound - 
only receivers, a licence must be obtained. 
Included within the provisions of the Act are any 
apparatus transmitting deliberate signals for any pur- 
pose such as "walkie-talkies", radio -controlled models 
or servos and some types of metal detectors. Appara- 
tus radiating interference signals are subject to con- 
trols which also come under the administration of the 
same Ministry. If you require full information, please 
write to Waterloo, Bridge House, Waterloo Rd., SE1 8UA. 

P.W. TOOL KIT OFFER 
Demand for the above tool kit far exceeded expecta- 
tions and we have had to look for alternative supplies. 
We apologise to all those readers who have been kept 
waiting. By the time this issue appears we expect to 
have cleared the arrears of orders. 
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LEARNING BY PRACTICAL PROJECT STEPS 

PART 10 LOUDSPEAKER DRERS 
IN ANY audio system there comes a time when 

it is necessary to use electronic signals to drive a 
loudspeaker. This part of the series will describe 

several alternative ways this can be done but we 
shall limit ourselves to considering only low powers 
in the experimental projects mentioned. The reason 
for this is solely to keep construction simple and to 
ensure that only low cost components need be used. 
Having said that let us hasten to add that the 
principles to be described are also applicable to the 
highest of power amplifiers, however, there are 
usually special protection circuits in these cases 
which tend to complicate the issue-and in many 
instances the protection circuitry can be more com- 
plex than the amplifier itself. 

In one or two previous projects we have driven 
loudspeakers without saying too much about the 
method we have adopted; now is the time to fill the 
omission. 

In an amplifier we have to provide several logical 
stages of amplification some of which we have 
already covered; basically these can be summarised 
as, (a) an input pre -amplifier which helps compen- 
sate for the impedance of the signal source, (b) a 
stage which will tailor the frequency response or 
provide a degree of tone control and (c) a stage 
that increases the level of signal voltage; this latter 
stage often brings the signal level up to the maxi- 
mum needed for the application but usually the 
output impedance of such a stage is fairly high and 
certainly cannot be used to pass sufficient current 
through the low impedance of a loudspeaker speech 
coil-which can be anything in the range of from 
3 to 70 ohms. The prime objective of a power stage 
is to take the output from the voltage amplifier and 
match this to the low impedance of the loudspeaker's 
coil; at the same time a degree of voltage amplifi- 
cation might also be applied. 

The loudness of a loudspeaker is proportional to 
the amount of electrical power one can dissipate 
within the speech, coil of the loudspeaker. If one 
knows the impedance of the loudspeaker the power 
can be quite simply calculated in terms of either the 
voltages developed across the speech coil or the 
current flowing through it. These, of course, are 
a.c. quantities because we are dealing with signals 
as opposed to bias currents-in some instances (as 

we shall see) we have to take account of the latter. 
If we assume that all the current flowing through 
the coil is a.c. and comprises signal current the 
power dissipation can be stated as 

V2 I2XZorZ 
where I is the current through the coil and V is 
the voltage developed across it (these can be peak 
or r.m.s. values depending on whether we are dealing 
with r.m.s. or peak power). Z is the loudspeaker's 
impedance. It is simpler to take the second equation 
for most purposes and we can see from it that for 
a given signal voltage we get most power dissipation 
for the smallest loudspeaker impedance; however 
we must ensure that the voltage source is not 
"current limiting" i.e. it must come from a very 
low source impedance. 

For maximum power coupling the source im- 
pedance should equal the loudspeaker's impedance. 
Assuming ideal impedance matching ;if we have a 
signal amplified to 1V r.m.s and apply this to a 
3552 loudspeaker the output power will be 

1 X 1 

35 
which is just under 30mW; reducing the speaker 
impedance to 311 would, theoretically, give about 
300mW of power but the current requirement would 
be up by a factor of about ten. 

It would be better to double the voltage of the 
signal to get higher power, because there is a square 
law relationship between the two, and one does not 
have to provide a very low source impedance-this 
is always difficult and provides other problems with 
power supplies etc. For highest powers it is 
obviously desirable to have as high a signal voltage 
as possible together with a low impedance output. 
To obtain 50W into a 1552 loudspeaker would require 
signal voltages in the order of 27.5V r.m.s. To 
obtain this high signal level it is necessary to have 
power rail voltages in excess of 50V. It is thus 
impossible to get really high powers unless one is 
prepared to operate with reasonably high voltages 
as well as low loudspeaker impedances. 

Throughout this series we have operated, in the 
main, with a 9V supply rail and a 3552 loudspeaker. 
Assuming we made preamplifiers with ideal mid rail 

r' 
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biasing the peak signal voltages we could obtain 
would be 4.5V which corresponds to about 3.2V 
r.m.s. Given these parameters the maximum powers 
we could produce would not exceed 300mW r.m.s. 

Summing up, we-need to get as high a current 
with as high a voltage as possible across the speech 
coil and the experiments that follow show various 
attempts at getting to this end by different methods 
-each method has its pros and cons which we shall 
discuss. 

Fig. 71 shows an obvious way of driving a loud- 
speaker and is an extension of the grounded emitter. 
amplifier-covered in previous parts. Strictly 
speaking we should consider the loudspeaker as 
having an impedance a.c. signal but in practice this 
is very close to its d.c. resistance; inductance is low 
and hence inductive reactance at low frequencies is 
fairly small. If one considers LS1 of Fig. 71 as being 
a 3551 resistor we can select a value for R1 which 
will give us a mid rail bias at the collector of Trl. 

+4.5V 

0V 

Fig. 71: For the collector potential to be mid rail le û 65mA and hence 
R1 must be about ail. Quiescent power dissipation In Tr1 is about 

150mW. Input impedance is low. 

Before doing this we have to consider the maxi- 
mum current rating of the transistor with reference 
to the maximum current that might flow through 
LS1 when the transistor is fully conducting. Imagine 
that the supply voltage was our usual 9V and that 
Trl was fully conducting; the potential at the collec- 
tor would be a fraction of a volt (the saturation 
voltage) and the current flowing would be nearly 

9 
= 

35 - approx 250mA. 

This ,is more than twice the current rating for 
the transistor hence if a.c. input signals were of 
sufficient amplitude we might drive the transistor 
into saturation and burn it out at the same time. By 
reducing the supply rail to 4.5V we would only just 
be exceeding lc(max) for the BC108 even if we 
applied this maximum input signal. Due to 
saturation voltages and forward drops in the pre- 
ceding circuits it would be unlikely that the collector 
current would exceed the maximum rating of 100mA. 
We have thus deduced that with this particular 
transistor the maximum supply voltage in this appli- 
cation is 4.5V for safety. R1 is calculated in the same 
way as in a previous part to give a mid rail collector 
voltage so that signals can give peak positive and 
negative going excursions of 2.25V. 

Wire up the circuit of Fig. 71 and measure the 
quiescent voltages but also take special note of the 
quiescent current being drawn in the absence of 
input signal. It is comparatively high and causes 
power to be dissipated in the transistor and the 

speech coil of the loudspeaker to no useful effect. 
This is a feature of this type of amplifier which 
comes into the general class of Type A circuits. The 
maximum r.m.s. power output for a 2.25V peak 
signal would be approximately 70mW and this com- 
pares with nearly 150mW of static dissipation caused 
by the quiescent current. Not very efficient! 

In theory the maximum efficiency of a Class A 
amplifier is 50 per cent and this is its main drawback; 
it means that transistors get unduly hot, a lot of 
current is drawn from the supply under quiescent 
conditions and, in the case of portable equipment, 
one would suffer from rapid battery exhaustion. 
Some Hi-Fi purists will claim-probably correctly- 
that the class A circuit will provide the best fidelity 
of signal reproduction because the transistor is 
operating as a "more or less" linear amplifier, i.e. 
the current through the loudspeaker is directly pro- 
portional to the signal current and there is no way 
that distortion can creep in. This, of course, is not 
strictly true-particularly in a simple circuit such 
as this one because, for a start, hFE for a transistor 
varies with collector current and thus the true 
linearity (assumed) is not realisable in practice with- 
out considerably more complexity. Nevertheless this 
is a very simple way of providing an audio low 
power output in simple applications-in particular 
those that will be subjected to intermittent use. 

An example is shown in Fig. 72 where the output 
from a simple oscillator is used to drive a loud- 
speaker as a morse practice oscillator. When con- 
structing this unit observe that LS1 must be 3511 and 
the supply should not exceed 4.5V. 

S1 (Morse key) 
+4-5V 

o --o 

Fig. 72: Using the simple class A power stage in a morse practice 
oscillator circuit. As the signal voltage is high C3 could be omitted 
and R5 is then connected directly between Tr2's collector and Tr3's 

base. 

Because we have signals as high as 4-5V at the 
collector of Tr2 it is not necessary to have C3 in 
circuit because the signal will be driving Tr3 from 
one extreme of conduction to the other and the 
sophistication of mid rail biasing is not necessary 
hence the circuit can be simplified by taking R5 
from the collector of Tr2 direct to the base of Tr3. 

To obtain a higher output power we need to in- 
crease the supply voltage and reduce the loud- 
speaker's impedance. If this is done we have to use 
a transistor with a higher current and power dissi- 
pation rating; at the same time we illustrate, in 
Fig. 74, how we can use the simple expedient of 
making the power stage from an emitter follower 
(the input signal is so high that we do not need any 
form of voltage amplification). To provide sufficient 
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Fig. 73: Layout for Fig. 72 

51 

Lst 
8 to 35 
ohms 

Fig. 74: Using a power transistor and an emitter follower driver enables 
us to use a lower resistance load (giving more power) and at the same 

time we can increase the supply voltage for more power. 

2N 3055 

OV 

+45V 

signal base current into Tr4 without loading the out- 
put of the multivibrator we have inserted Tr3 
making, in effect, a super alpha pair. This type of 
output is ideal ìf we are not worried about mid rail 
biasing in the output stage. 

The base of Tr3 could have been connected 
directly to the collector of a conventional grounded 
emitter amplifier and the mid rail voltage would 
automatically have been reflected in the quiescent 
potential at Tr4's emitter-if one allows for base/ 
emitter forward drops. The only problem with that 
would be that there is a high standing quiescent 
current flowing through the speech coil of the loud- 
speaker giving rise to heating and also the cone 
would be displaced preferentially in one direction. 

To be continued 

.-.= 
1 20 -$®g rv== 

o-- R4 -o 03 1® 0 0 VLSv422 
®o eg 23-.3- 03- ,29e - .,, 06 0240 // -f-) ^ 7 260 27.. Tr4 ra , 11C3' 

olíF 29ome . ó 012 
® 

30omom -`-- \ / _' 
i3 0320®0®0 

Fig. 75: Layout for Fig 74 
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NO TICK GIVEN HERE 
CMOS circuits intended to form 

a two -chip digital watch, system have 
recently gone into quantity production 
at Intel. A total average power con- 
sumption of only 1511W means that 
the watch will operate for more than 
a year from one mercury cell. 

The oscillator/divider chip is 
intended for use with a 32kHz crystal 
and is capable. of an accuracy of 
better than 1 minute per year. The 
other chip contains the decoder/ 
driver circuitry and is offered in two 
versions. One of these provides the 
facility of being able to switch the 
display to show minutes and seconds. 
The hours display is then blanked. 
To help you time intervals of a few 
seconds, both versions of the output 
chip cause the colon separating the 
hours and minutes to flash at 1Hz. 

GROWING 
Developments in liquid crystal 

displays continue apace. A French 
company has recently exhibited a 

5000 -point matrix display giving a 

text of 96 characters and, even more 
intriguing, a simple animated picture 
display twelve inches square. 

At the !EA exhibition in London, 
an Austrian firm was showing a 

seven -segment display some 6 inches 
high. 

MORE SCOPE OR 
LESS? 

Whilst television CRTs have got 
a lot shorter over the years, those 
used in oscilloscopes have stayed 
much the same length, mainly as a 

result of the good deflection linearity 
required. Now Philips have developed 
a new type of CRT which has a 

diverging lens in the form of a domed 
mesh between the deflection plates 
and the screen. The tube length for 
a given size of display is considerably 
reduced as a result. 

ON RECENT DEVELOPMENTS 

ELECTRIFYING 
News from the USSR that scientists 

at the Latvian Academy of Sciences 
have discovered a method of rotating 
non-metallic objects by passing them 
through an intense electric field. 
This effect, similar to that of a 

magnetic field upon ferromagnetic 
materials, has been demonstrated 
using wood, mica and plastics 
components. Suggested practical 
applications include alignment of 
parts on a conveyor belt or in other 
assembly systems. 

SOMETHING'S 
MOVING 

Small enough to be held in the 
palm of the hand, Mullard's new 
X -band (3cm.) Doppler transmitter - 
receiver modules may well find 
application in future vehicle collision 
alarms. 

Greatly enhanced signal-to-noise 
ratio has been achieved by using 
separate cavities for the transmitter 
oscillator and receiver detector, both 
coupled to a single integral antenna. 

When used in an intruder detection 
system, the module can pick out a 
man moving at a range of 50 feet. 
Just the thing to protect your price- 
less art treasures! 

SUN POWER 
In the United States, a Senate 

investigation has been set up to 
consider Federal support for a 
programme of solar energy develop- 
ment. Giving evidence to the 
investigating committee, RCA 
Research director Paul H. Rappaport 
forecast that economical solar 
energy systems could be in wide- 
spread use in the U.S. within five 
years. 

A planned extension to the RCA 
Building in New York will use solar 
energy to help run its heating and 
air-conditioning system. 

FACE TO FACE 
A spin-off resulting from the 

recently introduced local government 
changes is a new video -telephone 
system developed by Rediffusion 
Industrial Services. 

The idea was that members of 
the public wanting to make an 
enquiry or complaint should not 
have to travel long distances to one 
of the new regional government 
offices in order to see an officer 
specialising in a particular field. 
Instead they would go to their local 
office where an automatically opera- 
ted console would give them "across - 
the -desk" contact with the regional 
office via video -phone. Also included 
is a document scanner large enough 
to show household goods or package 
foods which may be the subject of 
complaint. 

Already, one large company has 
expressed interest in the system as 
a means of providing conference 
facilities for its senior managers. 

It would appear that the system 
has great potential for saving time 
and fuel by reducing the need for 
travel. 

MULTIPLEX 
More news from British Rail on 

improved communications, this time 
aboard Inter -City expresses. 

Equipment being fitted will provide 
three channels-guard to passenger, 
guard to driver and an audio message 
playback system which is controlled 
by distance travelled along the track. 
All this information is distributed 
through the train on only two wires, 
which are also used to control the 
train lighting. 

Rather special measures have been 
taken to protect the audio equipment 
from spikes on the train wiring. These 
spikes can reach 7kV! 

01144 
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listen IN NEXT MONTH'S clearly: PRACTICAL 
WIRELESS 

Do you get annoyed at interference apparent on some short 
wave stations? Do you find the same station twice, once 
where it should be on the dial and again where it shouldn't? 
These problems are frequently generated in the receiver 
itself. Listen to the bands as they really are, on the 'Epsom' 
receiver. Alignment is simplicity itself-no expensive test 
gear needed. One range calibration method sets up whole 
spectrum 2 5 to 23MHz. Copies AM, CW and SSB signals 
with automatic sideband switching. Its special features 
can be built into your own receiver. 

add-on A U D I OE ALL ABOUT , QUELCIIFET's 
Field-effect transistors are quite common 
nowadays in D -1-Y electronic projects 

1 

tr 

- --r 
but what do you really know about them? 
We eliminate the mystery and show how -----r1- ---1-y---- they work and describe their advantages. 

'. Many practical circuit applications com- 
plete a useful guide to FET's. 

UNIT 
Audio squelch circuits are frequently found in 
radiotelephones, cutting out objectionable 
noise in the absence of a signal. This simple 
one -IC unit can be fitted to a public address, 
intercom or other audio system where a high 
background noise level presents a problem. 

MANY OTHER CONSTRUCTIONAL 
ARTICLES, SPECIAL FEATURES 

AND REGULAR COLUMNS 
ON SALE IN AUGUST 

The above details are subject to the national industrial situation 
at the time of going to press. 
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MANY hi-fi enthusiasts tend to dismiss head- 
phones out of hand, probably through 
memories of the strangulated reproduction 

of the Services surplus `cans'. In contrast, modern 
stereo headphones are capable of giving a startlingly 
clear and well defined stereo image, with a quality of 
reproduction exceeding that of the best loudspeakers. 
By isolating the listener from his environment they 
give a sense of detachment, enabling one to devote 
one's entire attention to the music. For the same 
reason they are excellent for studying languages or 
for those whose musical tastes differ from those of 
their family. 

Headphones are ideal for those just starting to 
acquire a hi-fi system as they minimize the ex- 
penditure required. Later, when it is desired to 
expand the system, it is only necessary to add a pair 
of amplifier modules, a power supply and a pair of 
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Fig. 2: Circuit of the power supply section of the 'Derby'. Fig. 4: The effects of the tone controls are shown in these curves. 
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íu0061 
Fig. 5: Curves relating distortion with output voltage and load im- 
pedance. 

loudspeakers as the headphones amplifier serve as a 
preamplifier. The circuit described here gives a 
standard of perfomance equal to a good hi-fi amplifier 
and it can be used with any make of headphones 
provided the impedance is greater than 8 ohms. The 
circuit is designed to give an output level of at least 
1 volt into any impedance and this will be sufficient 
to generate a sound pressure level of 90dB or more 
with most types of stereo headphones. 

CIRCUIT 
The circuit diagram of the amplifier is shown in 

Figs. 1 & 2. The input stage comprising Trl and Tr2 
is conventional and provides a 5mV input with RIAA 
equalisation for magnetic cartridges and a 100mV 
input with a flat frequency response for radio etc. 
Other inputs can be added by the constructor if 
desired. The response curves of the radio and disc 
inputs are shown in Fig. 3. 

The output stage, comprising Tr3-Tr7, follows the 
same general lines as a normal hi-fi power amplifier 
but has been designed for a very much lower power 
level. The tone control is of the Baxendall type and is 
incorporated into the feedback loop of the amplifier. 
The response curves of the tone control are shown 
in Fig. 4. The output stage thus serves as both a 
power amplifier and a tone control stage. 

The balance control operates by varying the feed- 
back and hence the gain of the output stage and for 
this reason it cannot reduce the signal level to zero. 
It does however provide a variation of ±9dB between 
channels. This is entirely adequate for use with 
headphones as the headphones themselves are usually 
well matched. The variation of distortion with output 
level is shown in Fig. 5. 

CONSTRUCTION 
The prototype was constructed in a 714 X 412 X tin. 

diecast box which was decorated with a coat of silver 
paint and a pair of wooden ends, to give a domestic- 
ally acceptable appearance. However, any suitable 
case can be used, provided that the same layout is 
adhered to. A duplicate of the prototype has been 
constructed in a record player plinth on a small 
aluminium chassis. Drilling details for the diecast 

Resistors 
R1 R101 100kí2 R11 R111 4 7kí2 R21 R121 68k1-2 
R2 R102 4.7k0 R12 R112 15k0 R22 R122 100k0 
R3 R103 33012 R13 R113 10k0 R23 R123 4.7k0 
R4 R104 100k0 R14 R114 470k12 R24 R124 1k12 
R5 R105 470k12 R15 R115 2.21(0 R25 R125 10k12 
R6 R106 33012 R16 R116 15k12 R26 R126 1k1-2 
R7 R107 47k0 R17 R117 15k12 R27 R127 100 
R8 R108 10k0 R18 R118 39k12 R28 R128 1012 
R9 R109 220k12 R19 68052 R29 R1291 Fig. 
R10 R110 470k0 R20 R120 15k0 R30 R130f 10 

All 1W or lW 5% carbon film 
LH channel numbers have 100 prefix 

VR1 VR101 10k0 log dual gang with DPST switch 
VR2 VR102 100k0 linear dual gang 
VR3 VR103 100k0 linear dual gang 
VR4 2.2k12 skeleton preset pot 

If a fully variable balance control is desired VR4 
should be made a 2.2 or 25k0 pot (linear law) and 
mounted on the front panel 

Capacitors 
Cl C101 1µF 35V TB 
C2 C102 47µF 35V TB 
C3 C103 47µF 25V Elec 
C4 C104 33pF 125V Poly 
C5 C105 10µF 25V Elec 
C6 C106 1µF 35V TB 
C7 C107 470pF125V Poly 
C8 C108 6800pF 160V P 
C9 C109 0.022µF 160V P 
C10 470µF 25V Elec 
C11/111 11µF 35V TB 

TB-Tantalum bead Elec-Electrolytic 
Poly-Polystyrene P-Polyester D-Disc cerami 

C12 C112 0022µF 160V P 
C13 C113 1000pF 125V Poly 
C14 C114 1000pF 125V Poly 
C15 C115 47µF 10V Elec 
C16 C116 22pF 125V Poly 
C17 C117 6,8µF 40V Elec 
C18 C118012aF 250V P 
C19 C119 680µF 16V Elec 
C20 2200µF 25V Elec 
C21 001µF 750V D 

c 

Semiconductors 
Recommended Alternatives 

Tri Tr101 ZTX109 ZTX108B/C, ZTX382, ZTX383, 
ZTX384 

Tr2 Tr102 ZTX109 as above 
Tr3 Tr103 ZTX109 as above 
Tr4,Tr104 ZTX109 as above 
Tr5'Tr105 ZTX502 ZTX550, BFS97, ZTX537/538, 

ZTX212 
Tr6 Tr106 ZTX450 ZTX337/338, BFS60 
Tr7 Tr107 ZTX550 ZTX537/538, BFS97 
D1 D101 ZS170 ZS270 or any ZS170/270 series 
D2 D102 ZS170 as above 
D3 ZS170 as above 
D4 ZS170 as above 

Miscellaneous 
Sl, 4 pole 3 way rotary switch. S2, Single pole 
toggle switch. LP1, Miniature neon indicator lamp. 
SK1/2, 5 pin DIN sockets (2). SK3, Stereo jack 
socket. T1, Mains transformer 12V+12V 6VA (RS 
Components Ref. Min. Tr. 12V). Knobs (4). Diecast 
box Eddystone 6827P. 

Davian Electronics, PO Box 38, Oldham, Lancs, 
OU 6XJ can supply PCB at £1.85, kit of semi- 
conductors at £3.10 or both for £4.75, all inclusive 
of VAT and P/P. 
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OUTPUT 1 3V into 8 ohms This is sufficient to generate a sound 
4V into 50 ohms pressure level of over 90dB with most 
6V into 500 ohms j headphones 

DISTORTION 

TONE CONTROLS 

DYNAMIC RANGE (Input) 

SIGNAL/NOISE RATIO 

BALANCE CONTROL 

FREQUENCY RESPONSE 

0.14% with 8 ohm load 
0-02% with 50, 500 ohm load}1V output at 1kHz 

Bass r 12dB at 50Hz 
Treble -1 12dB at 15kHz 

25dB referred to 1V output 

Disc 67dB unweighted 20Hz to 20kHz 
80dB weighted, 30 phon curve 

Radio 69dB unweighted 72dB weighted 

=,i9dB variation between channels 

I referred to 
1V output 

Disc within 1dB of RIAA curve 20Hz to 20kHz 
Radio -3dB at 20Hz and 22kHz 

19/ 

C 

r 

516 5,8 

%4 
C 4 

7,8 
D 

7,t" 78 

Fig. 6. above, gives drilling information for the diecast box while in Fig. 7 

Overall dimensions of case. 

71q x 43. x 2 deep 

Hole drilling key'. 

A 5i8 dia. 

B _ 7ijg dia. 

C 3/8 dia 

D 
1,q dia 

E 4BA clearance 

F. 6BA clearance 

AM 

below, the printed circuit board is shown actual size. 

O 

Rom $ ß e 
iTr2 

8 8 ao 

B 

8x1 lumen 4 .._Ì 8 A ;®g 8 a. 0 
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r 
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Fig. 8: Layout o/ components on the PCB and details of the associated wiring. The photograph shows the location of the 
components mounted on the box. 

Si 
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Disc Radio board (Fig. 8) 
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Fig. 9: Detailed information on the connections to the input socAets and various controls. 

box are given in Fig. 6, and after drilling the box 
should be painted as desired. If wooden ends are 
required the ends of the box should be left un- 
painted. 

Most of the small components are mounted on a 
single fibreglass printed circuit board, Fig. 7, 
measuring 5 X 3in. There is not a great deal of room 
to spare and miniature components should be used 
throughout. The first step is to assemble all the 
components on the board as shown in Fig. 8, and 
then to solder all wires for the external connections. 
Twin screened wire should be used at the input and 
between the volume control and R15/R115, but 
ordinary thin connecting wire is satisfactory else- 
where. All leads should be as short and direct as 
possible. 

Mount the stereo/mono switch S2, the pilot lamp 
and the output jack socket SK3 on the front panel 
of the case and then mount the mains transformer 
inside. The assembled printed circuit board can now 
be fixed in place on '4in. spacers and wired up to S2 
and SK3. Then mount the three potentiometers and 
the selector switch and wire up as shown in Fig. 9. 
Finally mount the two DIN input sockets and C20 
and complete the wiring. The two rectifier diodes 
D3 and D4 are wired directly between the trans- 
former and the positive tag of C20. It may be 
necessary to cut short the negative tag of C20, or 
bend it down, to avoid shorting against the trans- 
former. After assembly the wooden ends can be 
fixed in place with contact adhesive. 

The specified selector switch has three `ways', so 
an extra input can be added if desired. All that is 
necessary is to provide an extra DIN input socket 
and wire it as for the Radio input. If a sensitivity 
differing from 100mV is required Rl and R2 can be 
altered appropriately. 

HEADPHONES 
Headphones specifications tend to be rather con- 

fusing, as they are often specified as "suitable for 
4/16 ohm amplifiers" when the impedance of the 
phones themselves is usually much higher than 4 
ohms. Most commercial hi-fi amplifiers feed the 
phones output through a high value series resistor, 

R15 R115 

T1 AC 
primary mains 

Volume. 
On/Off 

(110021 

INPUT 
OF LH 
AMPLIFIER 

Fig. 10: Attenuato circuit for use when 'Derby' is employed to drive 
power amplifiers. Take values of resistors from table below. 

AMPLIFIER R29 R30 
SENSITIVITY R129 R130 

50mV 
100m V 
200mV 
500mV 

1V 

1k12 4712 
1k12 10012 
1kí2 22012 
1kí2 1kí2 
0 1ki2 

to reduce the signal level to an acceptable level. 
This unit feeds the headphones direct and has a 
very low output impedance, giving good electrical 
damping. If the reader is in any doubt about the 
correct impedance of his headphones the best course 
it to measure the DC resistance with an ohmmeter. 
The impedance is not likely to be less than this 
figure. 

USE AS A PREAMPLIFIER 
As stated earlier, this circuit will make a very 

satisfactory preamplifier. The output of 1V is rather 
too high for most power amplifier modules, so it will 
be necessary to interpose an attenuator between the 
unit and the power amplifier. Suitable values for 
various amplifier sensitivities are given in Fig. 10. 
If the attenuator resistors are connected via a 
switched jack socket then the amplifiers will be auto- 
matically muted when the headphones are plugged 
in. 
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Physical Features 
Apart from the modulator itself, layout of the 

game is not critical; nevertheless constructors are 
strongly advised to use printed circuit boards due to 
the large number of integrated circuits. Mechanical 
construction of the prototype was kept as simple 
as possible. In many respects the single plane lay- 
out adopted proved to be ideal, allowing easy access 
to all the preset controls. Another advantage of the 
planar construction is that you can build the unit in 
stages without having to keep it inside its case-this 
is useful for carrying out tests and checking each 
board as you go along. 

Six circuit boards are used, each secured to a 
sub -frame made of lengths of aluminium bar or 
extrusion; when completed this subframe is lowered 
inside a case. The only extra connections then 
required are to the front panel controls and the 
output points. The case was made from bent 
aluminium sheet carefully glued at the corners with 
an epoxy resin. The sloping front panel is hinged. 

r 
16 

Board A 
(Timebases and 
ball generator 

1" minimum to allow clearance 
for modulator mounted below board E. 

51,2 

Board B 
(Left and right bases 
and bats generator) 

16 34; 

THE POPULAR NEW ELECTRONIC GAME 

LE- 
N'S 

PLAYED ON THE TELEVISION SCREEN 

M. J. HUGHES M 
The six boards are designated A to F and these 

are laid out on the sub frame as shown in Fig. 7. 
The mains transformer is bolted on to an aluminium 
plate shaped to screw under the longer struts of the 
subframe. When making the subframe ensure that 
you allow sufficient clearance between the aluminium 
struts so that there can be no chance of short circuits 
between them and the pcb tracks. (About 38in. 
clearance is allowed between the longer edges of 
each board and the copper to prevent such short 
circuits.) 

Apart from Board F each printed circuit has overall 
dimensions of 334in. x 5'2in. Board F has a length of 
3in. but it has the mains transformer alongside it. 
The overall length of your subframe should take into 
account the dimensions of the transformer used if 
different to that in the prototype. By making this 
subframe first you can get the system partly function- 
ing at each stage. Make sure that there is at least 
one inch clearance between the underside of the 
circuit boards and the lowest points on the subframe. 
This is to prevent the modulator screening box, 

Board C 
(Top and bottom bases 

and bat position generator) 

T1 mains 
transformer 

Sub -frame members 
all i2 x 1/2 in section 

Fig. 7: Layout of printed circuit boards and mains transformer on the subframe. ln the prototype 
this was made from aluminium bar but any material of similar size may be used. 

lam 01961 
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L 

which is live, touching the bottom of the Tele Tennis 
final enclosure. 

This month we shall describe the operation and 
construction of boards E and F. If these are built 
first it is then possible to monitor the signals from 
other boards on your own television set-this 
obviates the need for an oscilloscope (although if 
you have one it would be most useful for setting up 
purposes!). 

Power Supplies 
Three power rails are needed; a stabilised +5V for 

the logic circuits, +12V (nominal) for the Ball con- 
trol ramp generators and +12V (nominal) for the 
modulator. We have separated the latter two 12V 
supplies with heavy decoupling to prevent hum on the 
RF carrier and to prevent the ball control ramps 
altering the supply level to the modulator. Apart 
from this heavy smoothing and decoupling it is not 
necessary to stabilise the 12V rails. 

The circuit for the power supply board is shown in 
Fig. 8. The stable 5V rail is provided by a TO -3 
encapsulated voltage regulator 7805. Other similar 
devices could be used but some are prone to high 
frequency oscillation which could present problems. 
A 10001.F capacitor on board A provides LF de - 
coupling, while 0.1's at various points on other 
boards reduce the chances of noise spiking from the 
TTL. The smoothing capacitors for the two 12V rails 
are located on boards D and E respectively. 

Layout is pretty straightforward but it is essential 
to heat -sink the voltage regulator with a piece of 
shaped aluminium sandwiched between the IC and the 
board. This heatsink can be live and there is thus no 

Heat sink, 22 swg aluminium (21/2 wide x deep fin) 
/ drill to clear 'In/Out' pins 

C40 

R66 

02` 
M ............74, ""'.41 

:---j R67 
I---. 

i-{ 
3]-4 

1 

....12.7674 Rrom 
Tt 

sec 
R68 lee 

111 028 

"41 +5V +12V to +12V to 
to all beard board OV to all 

boards' D 'E boards 

* PCB functions 

Board Function 

A Time bases, Sync mixer, Ball generator, Ball 
vertical change control 

B Left and Right Base generators, Bat width 
generators, Bat output 

C Top and Bottom Base generators, Bat height 
and position generators 

D Ball control ramp generators, Ball control 
logic, Service and Ball Boy control, Ball 
blanking 

E Video mixer, Video blanking, Sync/Video 
mixer, UHF Modulator 

r Power supply 

D25- 028 
1N4001 each IAN 0191 

Fig. 8: Power supply circuit diagram. Smoothing capacitors for the 
+15V rails are mounted on Boards D and E. 

o 

o 

o 

Fig. 9: Actual size layout of Board F and location of comoonenis. 
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Composite 
video in 
from C38 

Screened 
box 

IAM01991 

020 

0595.4 

001 10pF 

A130 

5k 

Modulation 
level 

0132 
14k 

i025 
BCY70 

110 

C103 

OpF -.-r QÓÖ' - 

Modulated 
Output 

C105 

1pF 

111 

T 
0131 

600 

0133 

10k 

C1U6.. 0135 

Spi T 2.26 

motif') 
2000pF 

CV 

óC39 
2000p F 

+12V j 1J 

L- - - -- ---- - J See text 
fig. 10: Circuit diagram of the UHF modulator. Component references within the shaded area are those used by the kit 

suppliers and should not be confused with references in the rest of the project. 

i 

maw 

71U2 

1',pÌ 

need for insulating mountings. Mount board F and 
the transformer on to the subframe and check that 
the correct voltages are present. Do not worry if the 
12V rails are reading high (probably around 15V) 
because they are off load. 

Modulator 
The next step is to assemble the modulator. The 

circuit is shown in Fig. 10 and we are indebted to 
Crofton Electronics for permission to publish it 
here. Provided the kit's instructions are carefully 
followed in every detail there are no major problems 
to be expected. Remember, though, to take care 
with the ceramic feedthrough capacitors and ensure 
that the strip inductors L11 and L12 are precisely 
cut and positioned. Mark and drill or cut holes in the 
uniform copper area of the Mixer/Modulator board 
so that the modulator will rest Rush against the 
square copper land. Bolt the modulator case firmly 
into position under the board by means of the 
potentiometer bush, so that the control spindle and 
input and output connections all protrude through 
the plain side of the board. 

Using a large soldering iron you should, eventually, 
run a fillet of solder between the tinned modulator 
case and the copper land to give extra mounting 
support. Before doing this, however, it is as well to 
test the modulator. Connect temporary leads 
between the +12V and OV pins of the modulator 

Mixed sync 
(Board A ) 

Top base Q2 
(Board C) 

Bottom base 
(Board C) 
Left base 
(Board B) 

Right base® 
(Board B) 

Left bat 
(Board B) 
Right batO 
(Board B) 

Blanked ball® 
(Board D) 

1317-023 
1N914 each 

H 017 

D18 

MD19 

N D209 

MD21 

D22 

>11023 - 

Note: This is the ONLY point 
where the OV rail connects 
to chassis. 

t5V 
01 

C36 
47pF 

C lui. 
1 -Bpi 

i 

board and the corresponding points on board F and 
fit the 2000µF smoothing capacitor (C39) on board E. 
Set the tuning trimmer of the modulator and the 
modulation potentiometer to mid positions and con- 
nect the output socket of the modulator to the 
aerial socket of a 625 line standard television set via 
a short length of coaxial cable. Switch on the power 
and there should immediately be some indication on 
the television screen that something has happened- 
maybe the screen will brighten up or blacken off. 

Check that the supply voltage is now about + 12V 
and try adjusting the tuning of the television set. 
In the absence of any modulating signal there will 
be no picture as such, but it should be quite obvious 
that there is a carrier present as you tune through 
the range. By turning up the modulation control 
(turning anticlockwise) and touching the input pin 
with a finger you might be able to display a faint hum 
bar. At this stage it is sufficient to know that there is 
a carrier. You can now progress with the rest of 
board E. 

Video mixer 
The circuit for the mixer stages is shown in Fig. 11. 

Diodes D17 and D23 in conjunction with R61 form a 
diode OR gate which assembles all the waveforms 
that define portions of the final picture. We call this 
stage the Video Mixer. The combined output of this 
stage is fed to the blanking circuit where the mixed 

12 

13 

d 

14 

11 

IC 30 
SN 7400 

4 

D24 
1N914 

R61 Video 
330 

i 

Gates(c) and (d) 
of IC30 are not used 

R63 
330 

tanked 
video 

+0V to modulator 

§R62 
470 

R64 
330 

OV 

C37 
tOOpF 

AM 

C38 
47pF To 1111--e modulator 

input 

R65 
330 

Composite 
video out 

SK2 (if required) 

* see text 

336 

Fig. 11: Circuit diagram of Board E, including Video Mixer, Blanking and SynclVideo Mixer. 
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Interior view of the prototype Tele -Tennis unit. The composite video 
output socket is not connected up. 

sync (from board A) is ANDED with it by IC30a. 
This has the function of ensuring that no video 
signal is present during periods when we shall be 
adding the field and line sync pulses. 

The next stage is to combine synchronisation 
pulses with blanked video. R62, R63 and R64 form 
an additive mixer for the two signal sources, whilst 
D24 clamps the tops of the sync pulses to ground. 
Therefore, whenever a sync pulse occurs this is 
added to the video in a negative going direction. The 
ratios of the resistors in this stage are important to 
ensure the correct proportions of video and sync. 

Two outputs are provided from this point. The 
composite video signal can be taken straight to a 
monitor if required, however we expect that most 
constructors would not possess such an instrument, 
and in that case C37 and R65 can be omitted. The 
alternative is to feed the composite signal to the 
modulator input via C38. Make sure that you connect 
this capacitor with the correct polarity because the 
case of the modulator -is connected to the positive 
rail. 

Throughout this project we recommend that you 
use dual -in -line sockets for all the integrated circuits. 
Apart from allowing you to replace suspect devices 
you will protect the guarantee given by most 
reputable suppliers. Do NOT connect any of the 
power lines to the subframe as chassis grounds. There 
is only one connection to chassis and this is made on 
final assembly into the case. 

* components list 

BOARD 'E' 

Resistors-all á or .1W 
R61 130f2 R62 4706. 
REd 33011 R65 330!: 

Capacitors-all 25V electrolytics 
C36 47uF C37 100µF 
C39 2000µF 

Semiconductors 
D'7 -C24 1N914 1C30 SP.17400 

R6P 33012; 

C3E 47ttF 

Miscellaneous 
PCB; DIL14 IC socket; 14 wiring p us; Modulator 
kit fram Crofton Electronics, 15.17 Cambridge Road, 
Kiogs':on-upon-Thames, Surrey KT1 3NG, price 
£7 30 including p.p. and 'AT. 

BOARD 
Resistors 

RE6 '2i2 5W 
RE3 22012 1W 

Capacitor 
C40 00001 F 25V electrolytic 

F67 689 1W 

Semiconductors 
D25-1228 1N4001 IC31 7;305 regulator 

miscellaneous 
T1 Pri: 240V, Sec: 12-15V !'A; PCB; E wiring pins; 
material for heat -sink, transformer mannt and sub - 
frame. 
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Composite 
video output 

Solder tags connected to chassis --a UHF - 
output 

+5V to 
board D 

+5V from 
board F 

Mixed sync 
input 

R65 

41-1 R63 I--* 
1H R64 h 

110.-1R62 }--! H 
L 

1 

C36 

e -t R6 I.* 

OV to 
board D* 

GJ from 
. c,^-7 

o 

o 

Single earth lead to chassis 
DO NOT connect until 
assembly into case 
is complete. 

Modulator mounted 
on copper side. Drill 
PCB to suit. 

0 

11 C 111 
j I 1 39 1 I I 

1 I I I I I 

i 1 i 1 1 1 

Video inputs 

16swg enamelled 
copper wire twisted 
together for 3, but 
electrically isolated 
and made rigid with 
blobs of Araldite. 

Modulator 
nput 

fi 

OV rail of 
modulator 

Modulation 
level 

O 
Tuning 
trimmer 

Modulator 
output 

Wire to be tight tit 
in centre socket 

J 

(ÁM -ff [T, 

+12V from 
Aboard F 

o 

o 
Fig. 12: Actual size layout of Board E and location of components. -continued on page 346 
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f 
Total Building Costs 

£71 P P s. 44p 1 (Overseas 
P P £185) 

(+ l(rv VAT 7sp) 

NEW 
ROAMER 

NINE 
WITH V.H.F. 
INCLUDING 
AIRCRAFT 

Nine Transistors, 9 Tuneable wavebands as Roamer Ten 
Built in ferrite rod aerial for MW/LW. Retractable 
chrome -plated telescopic aerial for VHF and SW. Push 
Pull output using 600 mW transistors. 9 Transistors and 
3 diodes, tuning condenser with V.H.F. section, separate 
coil for aircraft, moving coil loudspeaker, volume ON/OFF 
and waveebange controls. Attractive all white case with 
red grille and carrying strap. Sbs 91" x 7" x 21" 
approx. Parts Price List and Plans 30p (Free with parts). 

Total £6.95 Building 
Costs In^ iT aiy) 

POCKET 

FIVE 
3 Tunable wavebands. M.W. 
L.W. and Trawler Band, 
7 stages, 5 transistors ami 

diodes, supersensitive 
ferrite rod aerial, moving coil Total 

Ins.Building 

Costa 
loudspeaker, attractive blackt" £L P F & 
and gold case. Size 5t" x 1 x L 28 or approx. Plans and Parts 26p 
Price List 15p (Free with parts). (- 10"i, VAT 22p) 

(Overseas P & P £1251 

P P & Ins. 44p 
(Overseas 
P & P £185) 

Total Building Costs 

£2.50 PP&Ina. 
26p 

TRANSONA 

FIVE 
Wavebands, transistors and 
speaker as Pocket Five. 
Larger Cass with Red 
Speaker Grille and Tuning 
Dial. Plans and Parte 
Price List 15p (Free with 
parts). 

( v10% VAT 25p) (Overseas P& P£1.25) 

*a 

NEW EDU-KIT MAJOR 
Completely Solderless Electronic Construction Kit 
Build these projects without soldering iron or solder 
* 4 Transistor Earpiece Radio. 

* Signal Tracer. 

* Signal Injector. 

* Transistor Tester NPN-PNP. 

* 4 Transistor Push Pull 
Amplifier. 

* 5 Transistor Push Pull 
Amplifier. * 7 Transistor Loudspeaker 
Radio MW/LW. 

* 5 Transistor Short Wave 
Radio. 

* Electronic Metronome. 
* Electronic Noise Generator 

* liatteryless Crystal Radio. * One Transistor Radio. * 2 Transistor Regenerative 
Radio. * 3 Transistor Regenerative 
Radio. * Audible Continuity Tester. * Sensitive Pre -Amplifier. 

Components Include: 24 Resistors 21 Capacitors 10 Transistors 3}" Loudspeaker Earpiece 
Mica Baseboard 3 12 -way connectors 2 Volume controls 2 Slider Switches I Tuning Condenser 3 Knobs Ready Wound MW/LW/SW Coils Ferrite Rod 6} 

yards of wire l Yard of sleeving etc. Parts Price List and Plans 50p. (Free with parts). 

NEW 
Everyday 
Series 
Build this 
exciting New 
series of design 
E.V.5. 5 Transistors and 2 diodes. MW/LW. Powered 
by 4} volt Battery. Ferrite rod aerial, tuning condenser, 
volume control, and loudspeaker. Attractive case with 
red speaker grille. Size 9" x 51" x 21" approx. 
Parts Price List and Plans 15p. Free with parte. 

Total 
Building p I ß,a2 

a73 costs 

P P & ins. 30p 
(+ 10% VAT 27p) 
(Overseas P & P £1.25) 

E.V.B. Case and looks as above. 6 Transistors and 3 
diodes. Powered by 9 volt battery. Ferrite rod aerial, 
3' loudspeaker, etc., MW/LW coverage. Push Pull out- 
put. Parts Price List and Plane 15p. Free with parts. 

Total 
£3aAO 

P P & Ins: 30p 
Building J v (+ 10% VAT 36p) 
Costs ((verseas P & P £1.25) 

E.V.7. Case and looks as above. 7 Transistors and 3 
diodes. Six wavebands. MW/LW, Trawler Band, OWI. 
SW2, SW3, powered by 9 volt battery. Push Pull output. 
Telescopic aerial for short waves. 3" Loudspeaker. 
Parts Price List and Easy Build Plans 20D. Free with 
parts. Overseas P & P £1.05. 

Total £ Total rig 
Coats 4.08 

ROAMER EIGHT 
MkI 
NOW WITH VARIABLE 
TONE CONTROL 

7 Tunable Wavebands: MWI. 
MW2, LW, 8W1, SW2, SW3 
and Trawler Band. Built in 
Ferrite Rod Aerial for MW and 
LW. Retractable chronic plated Telescopic aerial for 
Short Waves. Push pull output using 600mW transistors. 
Car aerial and Tape record sockets. Selectivity switch. 
8 transistors plus 3 diodes. Latest 4' 2 watt ferrite magnet 
loudspeaker. Air spaced ganged tuning condenser. Volume/ 
on/off, tuning, wave change and tone controls. Attractive 
case in rich chestnut shade with gold blocking. Size 9 x 7 x 
41n. approx. Easy to follow instructions and diagrams. 
Parts price list and plans 25p (FREE with parts). 

Total building costs £6.98 ¿va a 8 P P Ins. 37P 
Overseas P & P 81831 Q (+ 10% VAT 

69p) 

P P & Ins. 31p 
Overseas P & P £1485 
(+ 10% VAT 40p) 

TRANS EIGHT 8 TRANSISTORS and 3 DIODES 
6 Tunable Wavebands: MW, LW, SW1, 8W2, SW3 and Trawler Band. 
Sensitive ferrite rod aerial for M.W. and L.W. Telescopic aerial for Short 
Waves. 31n. Speaker. 8 improved type transstors plus 3 diodes. Attractive 
case in black with red grille, dial and 
black knobs with polished metal inserts. Total building costs 
Sizo u o 51 x 1 ose Pushitspullfo £4 a48 output. Battery .economiserpp switch fol P P & Ioe. 33p 
extended battery life. Ample power to 
drive a larger speaker. Parts price list (+ 10% VAT 44p) 
and plans 25p (FREE with parts). (Overseas P & P 61-25) 

ROAMER SIX CASE AND LOOKS AS TRANS -EIGHT 
6 Tunable Wavebands: MW, LW, SW1, SW2. 

Trawler band plus an extra Medium waveband for easier tuning of 
et,. Sensitive ferrite rod aerial and telescopic aerial for Short Waves. Sin. Speaker 
8 stages -6 transistors and 2 diodes. Attractive black case with red grille, dial and 
black knobs with polished metal inserts. Total 

£3a98 
P P & Ins. 31p 

Size 9 x 53 x 211n. approx. Plans and building (Overseas 
parts price list 25p (FREE with parts). costs P & P £185) 

(+ 10% VAT 399) 

ROAMER 

TEN 
WITH VHF INCLUD- 
ING AIRCRAFT 
10 Transistors. Latest 4^ 
2 watt Ferrite Magnet 
Loudspeakers. 
9 Tunable Wavebands, 
MW1, MW2, LW, SW1, 
SW2, SW8, Trawler 
Band, VHF and Local 
Stations also Aircraft Band. 
Latest 4. 2 watt ferrite magnet loudspeaker. 
Built in Ferrite Roil Aerial for MW/LW. Retractable. 
chrome plated 7 section Telescopic Aerial, can be angled 
and rotated for peak short wave and VIII' listening. Push 
Pull output using 600mW Transistord Car Aerial and 
Tape Record Sockets. 10 Transistors plus 3 Diodes. 
Ganged Tuning Condenser with VHF section. Separate 
coil for Aircraft Band. Volume on/off. Wave Change and 
tone Controls. Attractive Case in black with silver block- 
ing. Size 9" x x 4". Easy to follow instructions and 
diagrams. Parts price list and plans 30p (FREE with 
parts). 

Total building colts 
(Overseas P & P £1.85) £8.50 InP 'p 

\'_\T 

" EDU- 

KIT " 
Build Radios, 

Amplifiers, ele.. 
from ease stage 

diagrams. 

Five units 
including master unit 

to construct. 

Components include: 
Tuning Condenser: 2 Volume Controls: 2 Slider Switches: 
Fine Tone 3" Moving Coil Speaker: Terminal Strip: Ferrite 
Rod Ariel: Battery Clips: 4 Tag Boards: 10 Transistors: 
4 Diodes: Resistors: Capacitors: Three }" Knobs. Units 
once constructed are detachable from Master Unit, 
enabling them to be stored for future use. Ideal for 
Schools, Educational Authorities and all those interested 
in radio construction. 
Parts price list and plans 25p (FREE with parte). 

Total building £5.50 P P & Ins. 339 
coats J Y (Overseas P & P £1.85) 

(+ 10% VAT 53p) 

RADIO EXCHANGE LTD 
* Callers aide entrance "Lavelle" shop. 
* Open 101, 2.30 4.30, Mon. -Fri. 9-12 Sat. 

ZBEZ BB 31111211113111 
To RADIO EXCHANGE CO., 6Ia HIGH STREET, BEDFORD, MK40 
Tel. : 0884 52387. Reg. No. 788872. 

I enclose £ 

Name 

Address 

I SA mi 

for 
I 

u 

(Dept. PW25.) 
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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 

f ree i Brochure, without obligation to: 

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

NAME 

ADDRESS: 
wa-i 

BLOCK CAPS please 

SOLARTRON Precision Lab- 
oratory Oscilloscope type 
CD643. DC -15 MHz. 5" flat face - 
tube. £45 each. Carr. £1.50. 

Y LONG PERSISTANCE CRT, 
Full spec. Price £7.50 to Include 
V.A.T. and Carriage. 
MAKE YOUR SINGLE BEAM 
SCOPE INTO A DOUBLE WITH 
OUR NEW LOW PRICED SOLID 
STATE SWITCH. 2 Hz to 8 MHz. 
Hook up a 9 volt battery and connect 
to your scope and have two traces 
for ONLY £5,50, P. & P. 25p. (Not 
cased, not calibrated.) 
NEW WIDE RANGE WOBBU- 
LATOR. 5 MHz to 150 MHz up to 
15 MHz sweep width. Only 3 controls, 
preset RF level, sweep width and 
frequency. Ideal for 10.7 or TV IF 
alignment, filters, receivers. Can be 
used with any general purpose scope. 
Full Instructions supplied. Connect 
6 3V A.C. and use within minutes 
of receiving. All this for ONLY 
£S75, P. 4, P. 25p. (Not cased, not 
calibrated.) 

20 Hz to 200 kHz WB. 
SINE and SQUARE GENERATOR. 
Four ranges. Independent amplitude 
controls, thermistor stabilised. Ready 
to use, 9V supply required. £7.85 
each, P. ex P. 25p. (Not cased, not 
calibrated.) 
GRATICULES. 12cm x 14cm high 
quality plastic 15p each, P. A P. Sp 
£1 worth of UFS'. Six Brand New 
capacitors all between 15V and 100V. 
Total capacitance not less tha 
7,000mfd. P & P 45p. 

Large quantity of good quality 
components - NO PASSING 
TRADE - so we offer 31bs of 
ELECTRONIC GOODIES for 
£1.50. Post paid. 

Open 9 a.m. to 6.30 p.m. anyday. 
PLEASE ADD 10% V.A.T. 

ROTARY SWITCH PACK -6 
brand new switches (1 ceramic; 2 off 
Opole 2 way etc.). 50p P & P 20p. 
COMPONENT PACK consisting 
of 5 pots, various, brand new: 250 
resistors I and i watt, many high 
stabs, etc. Fine value at 50p, P. & P. 
270. 
P.C.B. PACKS S A D. Quantity 
2 sq ft -no tiny pieces. SOp plus 
P. & P. 20p. 
FIBRE GLASS as above £1 plus 
P. & P. 20p. 
5 CRYSTALS 70 to 90kHz. Our 
choice. 25p, P. & P. 15p. 
SANGO 50 micro ampmeter 24 
diameter. Ex -new radiation equip. 
£1.25 each P. & P. 17p. 
CAPACITOR PACK -50 Brand new 
components, only 50p, P. ex P. 20p. 
POTS -10 different values. Brand 
new. 50p, P. ex P. 20p. 
TRIMMER PACK. 2 Twin 50/200pF 
ceramic 2 Twin 10/60pF ceramic; 
2 min. strip with 4 preset 5/20pF on 
each; 3 air spaced preset 30/100pF 
on ceramic base. ALL BRAND NEW. 
25p the lot, P. & P. 10p. 
Replacement TUBES for Cossor 
1035 Mk 1, 2 & 2A & Cossor 1049 
Mk 1, 2 6 3. Used -guaranteed. 
£3 ea. P. & P. 37p. 
LIGHT EMITTING DIODES (Red) 
from Hewlett-Packard. Brand New. 
369 each. Holder 1p each. Infor- 
mation Sp. 
PHOTOCELL equ. OCP71, 139 each. 
MULLARD OCP70-10p each. 
CRYSTALS. Brand New. 4.43 MHz 
£1.25 ea. P. 6 P. 10p. 
MODERN TELEPHONES type 706. 
Two-tone grey, £3.75 each. Two-tone 
green £3.75 each. Black £3.75 each. 
P & P 25p ea. 
Ideal EXTENSION TELEPHONES 
with standard GPO type dial, bell 
and lead coding. £1.75 each P. A P. 
2 p. 

DELIVERED TO YOUR DOOR 
1 cwt of Electronic Scrap chassis, 
boards, etc. No Rubbish. FOR 
ONLY £350. 

7/9 ARTHUR ROAD, READING, BERKS. 
(rear Tech. College) Tel.: Reading 582605/65916 

¶1z£1a ow! 

HEATHKIT offer you this colourful guide to 
electronic kits -FREE! 

All our kits are designed to be built by you, whether 
beginner or professional. Even soldering experience 
is unnecessary as every kit contains a construction 
manual to lead you step by step through the assem- 
bly, testing and operation of your Heathkit. 

Our extensive range includes Metal Detectors, 
Black and White TV, Intercoms, Burglar Alarm, 
Automotive, Amateur and Shortwave equipment, 
Portable Radios, Instruments and a complete range 
of Stereo Hi-Fi. All available on extended credit 
terms with our Monthly Budget Plan. 

Post the coupon now for your free copy of the 
Heathkit Catalogue. 

SHOWROOMS: 
London: 233 Tottenham Court Road. 
Gloucester: Cole Ave. Roundabout, Bristol Road. 
(Open office hours and Saturday mornings). 

Free 

HEATH 

Please send mea FREE Heathkit Catalogue and 
details of your Monthly Budget Plans. 

ADDRESS 

Schlumberger 

HEATH (GLOS) LTD. DEPT: PW/8/74 
Bristol Road, 
Gloucester GL2-6EE 
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Oscilloscope 
PART 6 techniques ALAN AINSLIE 

POWER SUPPLIES 

It is not intended in this section to go into all 
aspects of power supply theory as it is very involved 
and all manner of supplies are used in oscilloscopes. 
However we can take a general look at power sup- 
plies and some of the problems encountered. 

VALVE HEATERS 
Valve heaters are usually wired in parallel, in 

groups of perhaps 5 or 6A maximum. Because of 
considerations of heater -cathode voltages some of the 
heater lines may be at certain potentials, e.g. OV, 
+100V or -150V etc. Perhaps the most obvious case 
of this is in the case of the CRT heater which must 
be at -1 or -2kV. The bright up bistable is usually 
at EHT potential as would be the EHT series regula. 
tor if fitted. All these heaters would be run from one 
transformer winding and strapped to the negative 
EHT supply. 

We shall shortly look at RF EHT generators which 
provide an output that is usually doubled or tripled to 
provide the 10 or 12kV needed on a high voltage 
tube. If the tripler uses valves then the heaters are 
usually run from a winding on the EHT transformer. 
A failure of the EHT generator will therefore cause 
these valves not to light. 

In order to prevent hum and drift the input valves 
to the Y amplifier are sometimes fed from a stabilised 
HT line in series. One open circuit heater will there- 
fore cause the whole lot to go out. One further 
difficulty is that heater cathode shorts can put a few 
valves out without affecting the others, giving rise 
to very misleading faults. However this practice of 
series valves is limited to only a few valves in very 
complex oscilloscopes and is not usually found in 
fairly simple ones. 

Also supplied from a heater line is the graticule 
illumination, if fitted. This usually consists of a pair 
of small 6.3V, 0.1A bulbs in parallel, fed from a 6.3V 
line by a 100ohm pot. This enables the illumination to 
be changed to suit the display intensity. 

HT SUPPLIES 
The HT requirements of a small AC coupled scope 

may be quite modest and if no accurate calibration 
is intended the power supply can follow normal radio 
practice, i.e. a full wave rectifier and simple smooth- 
ing. Both metal and valve rectifiers are used but care 
should be taken when replacing a valve with a couple 
of BY127's, as is often done for economy in the event 

of a failure having occurred. In general it is very bad 
practice as the HT comes on straight away and de - 
coupling capacitors can short circuit through over - 
voltage and electrolytics can blow up making a mess 
when they do so and that can be dangerous so always 
replace a valve with a valve, or provide a thermal 
switch to put the HT on after 30 seconds or so. 

This is the method incorporated in several large 
oscilloscopes where valve rectifiers would waste too 
much power. A small thermal switch puts 6.3V on 
to a relay after 30 set olids or so. The relay flips over 
and connects the HT windings to their rectifiers as 
well as providing a "holding" current for the relay 
and taking the supply off the terminal switch which 
cools down. If there is a small power break the relay 
loses its holding current and the HT cannot be re- 
connected until the thermal switch has heated up 
again. This protection can be extended to switch off 
the HT in the event of a plug-in unit being removed 
and another inserted, HT taking another 30 seconds 
to come on. 

RX 

1/ß/V 

Input 
o 

Series 
element 

e VR1 

Comparator 

TR1 

R2 

Output 
o 

CKG7J< 

Fig. 1. Circuit requirements for a series stabilised HT line. 

If some valve heaters are run from the HT line 
then there is also a delay while these warm up. In 
general this type of scope takes about 5 minutes to 
switch on and sort itself out, but the advantage of 
circuit protection is well worth the operating delay. 

In most oscilloscopes some or all of the HT lines 
are stabilised. Because the HT load is predictable 
(except under fault conditions) the series stabiliser 
can be arranged to stabilise with little loss of power. 
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Fig. 1 shows the general arrangement of this type of 
stabiliser. R. can be made such that the power dissi- 
pation in thé stabiliser valve is kept to a reasonble 
level, whilst maintaining adequate stabilisation. The 
comparator, usually a long-tailed pair, senses the 
difference in potential between the points A and B 
and drives the series element so as to correct the 
difference. The ratio Rl/R2 sets the output voltage 
and Rl is usually made preset so that the HT rail can 
be accurately set to its prescribed value. 

350V 

350V 

047yF BY127 

BY127 

0.47pF 

700V 

Fig. 2. Method of obtaining EHT for a small CRT using a standard 
mains transformer. 

The circuit also has a hum reducing action in that 
no hum exists at point A (set by VR1) and so the 
comparator "makes sure" that no hum exists at point 
B. Hum can be injected into the comparator as well 
to give virtually perfect DC (ripple less than 25mV) 
with a ripple input of several volts. The series 
element is usually a power pentode or triode. If the 
current demand is large several valves may be placed 
in parallel to meet the current requirements. 

If more than one HT line is required to be 
stabilised it is usual to make a very good job of 
stabilising one of the lightly loaded lines and to use 
this to stabilise all higher voltage lines. A typical 
oscilloscope would usually have HT rails at -150, 
+150, +400V to cover the requirements of the Y 

amplifier and timebase. 

2kV 

Fig. 3. Development of the voltage multiplier o produce 2kV. 

EHT can be derived from one winding of the mains 
transformer at full voltage (say 1.5kV) and rectified 
and smoothed. If the oscilloscope is calibrated then 
the EHT must be regulated and a small series 
pentode is generally used for this purpose. The pro- 
vision of a 1.5kV winding on a mains transformer 
is difficult and expensive (also lethal if you happen 
to get hold of it!) and so many scopes use voltage 
multiplication from a low voltage winding, followed 
by a series regulator if necessary. 

Fig. 2 shows how 700V can be obtained from the 
350-0-350 mains transformer of a small oscilloscope 
and Fig. 3 shows how the idea is extended to give 
2kV from 500V. The Solartron D1400 used this prin- 
ciple to produce nearly 1.5kV from a 140V trans- 
former winding. 

These methods of deriving HT from a mains trans- 
former are satisfactory up to a few kV but when 8 

or 10kV is needed RF supplies are usually employed. 
These have the advantage that the supply can be self 
stabilising, can supply all the EHT supplies, operates 
at a high frequency and so does not need bulky 
smoothing capacitors and is fairly harmless in the 
event of accidents. Fig. 4 shows a block diagram of a 
typical form of this type of generator. The oscillator 
is self -oscillating by virtue of positive feedback from 
the transformer (a small winding feeding the output 
valve grid). The comparator provides an error signal 
to maintain the potential at point A as it should be, 
obviating any changes in the cathode supply. The 
PDA supply tends also to be stabilised but not so well, 
but is in any case not so important. 

PDA 

Cathode 

Fig. 4. Block diagram of RF generator producing 8 to 10kV. 

The oscillator is tuned by a capacitor across the 
anode transformer winding and normally runs at 25 
to 30kHz. The transformer is usually a ferrite toroid 
for high efficiency with the windings on polythene 
bobbins. As we have already mentioned, there are 
also windings for the voltage multiplier valve heaters 
if fitted. The whole EHT unit is usually isolated in 
a small compartment and the supply leads decoupled 
to prevent RF appearing everywhere. It is advisable 
to keep dust and damp out of this compartment and 
vulnerable points are usually given a coat of shellac 
during manufacture. Any damp might cause tracking 
which can cause a surprising amount of damage. In 
damp environments it is perhaps useful to place a 
small bag of silica gel in the compartment to keep the 
area as dry as possible. 

When setting the EHT voltage with the "SET EHT 
PRESET" it is as well not to go over the voltage pre- 
scribed as this overruns the output valves, overruns 
the multiplier heaters and puts a strain on the insula- 
tion and the CRT. Any repairs in the EHT unit must 
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MAPLIN ELECTRONIC SUPPLIES 
S°l ME 

GDAGY 

SEIZWICE 

ORGAN BUILDERS 
MES announce the very latest development in organ 
circuitry. 

THE DM02 
13 Neater Frequencies on ONE tiny circuit board. 
LOOK AT THESE AMAZING ADVANTAGES 

f7 
Keyboards: High quality adjustable type. 

Sloping front 49 -note C to C £1435 
Flat front 48 -note F to E £14 35 

Contact Blocks OBI (2 make contacts) lep 
* 13 frequenclee from C8 to C9. 
digitally derived from a SINGLE h.f. 
* Initial tuning for the WHOLE 
SIMPLE ADJUSTMENT. * Relative 
DRIFTS I * External control allows 
to other musicians. * Outputs will 
types of dividers including the SAJ110. 
output can also he need as a direct tone 
able DEPTH AND RATE tremulant 
* Gold-plated plug-in edge connexion. 
fibre glass board (including tremulant 
3.71n. x 4S1n. * Very low power 
* EXTREMELY ECONOMICAL 
PRICE. * Ready built, tested 
and fully guaranteed. 
DMO2T (with tremulant) ONLY 
114.86. 
DM02 (without tremulant) 11886. 
SAJ110 7 -stage frequency divider 
package. Sine or square wave input 
from almost any type of master oscillator 
DM02 (when 97 notes are available). 
outputs may be modified to saw -tooth 
of a few componente. SAJ110: £2e8 
price for pack of 12: 225-00. S.a.c, please 

* Each frequency 
master oscillator. 
ORGAN: ONE 
tuning NEVER 
instant tune-up 

directly drive most * And each 
source. * Vari- 

optional extra. * Complete 
if required) ONLY 
consumption. 
* S.a.e. please 
for full technical 
details. 

Trade enquiries 
...Iconic 

In one 14 pin DIL 
allows operation 

including the 
Square wave 

by the addition 
each OR special 

for data sheet. 

Palladium earth bar Der octave length 209 
Stop Tabs rocker type not engraved (white, red, 
grey or black) with DPDT switch 49p 

REVERBERATION UNIT 
Enhances the sound of any electronic musical instrument. 
Ready built spring line driver module suitable for use 
with almost any epilog line £6.34 
Two types of spring line available: 

Short line me 
Long line 19.60 

S.a.e. please for details, leaflet MES 24 

BASIC ORGAN CIRCUIT 
Leaflet MES 51 shows complete circuit for a basic fully 
polyphonic organ. Send only 10p for leaflet and start 
building now! REMEMBER-when you have built this 
organ you will later be able to use the same top quality 
component parts as the base of a large sophisticated 
instrument with all the facilities you want. Watch our 
ads for detail, 

QiEIïÍU lp IO 
} 
1l 

PROFESSIONAL QUALITY INSTRU- 
MENT CASE -4 MODELS 

conctre,etion. Top and sides, hhn 
hammer Seich. front, rear and 
base: white. Others: mild steel 
three part construction. 
Top, base, sides and detachable 
rear panel, blue hammer. Detach - 
able aluminium front panel finished in white. 

Dimensions in inches. Model 320 
Model W H D Price 
020 8 28 6 i2-87 
220 8 6 30 £3.78 
221 8 6 6 14-07 
329 12 8 12 £8.42 
Chassie for model 320 £284 extra. 
l'Ieare send s.a.e. for free illustrated leaflet. 

CAPACITORS 
Sub -miniature 
Axial lead electrolytic 

Mfd V Price Mid V Priceue 
1 63 Sp 68 6.313p 
1.5 63 Op 68 16 Sp 
2.2 63 Sp 68 63 10p 
3.3 63 Op 100 4 Op Mfd V Price. 
4.7 63 4 100 10 ep 470 69 8p 
6.8 40 Op 100 25 BD 470 10 10p 
6.8 63 BD 100 40 Op 470 25 129 

10 25 OD 100 63 12p 470 40 18p 
10 63 8p 150 6.3 Sp 680 6.3 109 
15 16 Sp 150 18 90 680 16 12p 
15 40 Sp 150 25 Sp 680 25 180 
15 63 OD 150 40 10D 680 40 22p 
22 10 Op 150 69 129 1000 4 10p 
22 25 Op 220 4 OD 1000 10 129 
22 63 4 220 10 Op 1000 18 18p 
33 6-3 ep 220 16 Op 1000 25 229 
33 16 Sp 220 25 10p 1500 8.3 129 
33 40 Sp 220 40 12D 1500 10 18p 
47 4 Op 220 63 18p 1500 16 22D 
47 10 Sp 330 4 8p 2200 6'3 121, 
47 25 Sp 330 10 8p 2200 10 229 

PLUGS AND SOCKETS 

,e. a 0 
' yr 

DIN PLUGS MAINS RS8 8 way chassis Std. }" stereo plug 
2 pin (1 flat) Sp P360 3 pin 1.5A socket 52p Plastic 18p 
3 pin Sp chassis plug with Screened 809 
4 pin, 5 pin A line socket. Per Open mono socket 
(180°), 6 pin B pair $8p PHONO }' 10D; Moulded 
(240°), 6 pin 109SA 2190 3 pin 6A Plug pWtic 6D mono socket 

} 
e with Plu eoreened lE chasse plug 209 g D 2 break contacte 

SA 1862 Line socket Chassis socket 4D 14p; Moulded stereo 
DIN Sockets for above 289 socket }" with 3 
2 pin Sp JACK break contacte 18p; 
3 pin, 4 pin, 6 pin McMUBDO Std. }" mono plug 3-5mm. plug plastic 
A (180°), 6 pin B RP8 8 way chassie Plastic 18p Sp; screened 15p; 
(240e), 7p 0 pin Sp plug 47p Screened SID open socket 8p. 

1 

WE KNOW YOU NEED 
IT! 

^ °; e STACKED with 
The MES 1974 

tdozens 
of tempting new lines. ') BRIMMING OVER with 

clear illustrations 
and detailed data. 

J WE'RE WAITING 
'?,.//PTO RUSH YOU 

s.----" A COPY. 
You'll be IMPRESSED 
with our POST FREE 

í ordering system, EX - 
CITED by our BIG 
VALUE discount vouch - 
era, STAGGERED by our 
UNBEATABLE speed f 

service. Take the first 
` step towards real service 

NOWT Send ONLY 26p 
I for our beautifully 

produced catalogue and .. 1 ' ! leave the rest to ueI 
47 40 Op 330 16 10p 9300 6.3 22p 
47 63 Sp 330 63 22p 4700 4 £BP 

CA3046 
LI N E A RS 

OM NI UM 
GATHERUM 

PP3, 6 etc. batteryclip dual min. 9D 

PP1, 9 etc. battery clip separate per pair lb 
Pair crocodile clips 1 red, 1 black insulated 
sleeve. 10D 

Solder Multicore 22ewg 10 metres 20D 

Silicone grease in special dispense 20m1. 48p 

Red neon 240V panel mounting 26D 

Lacing Cord Strong rayon cored PVC 
25m. 619 

8" Panel fuse holders 20mm 809; 1)" e 

Transformers 
LT700 min. output transformer Pri. 5.2k û 
Sec. 5 CI 200mW 209 

POTENTIOMETERS 
Rotary miniature carbon track }" spindle. 

Single gang Lin or Log 
5k, 1Ok, 26k, 60k, 100k, 250k, 
500k, 1M, 2M (and lk Lin) 14D 

f f - 

i' Single gang with DP switch 
250V 2A Log or Lin 5k to 
251 as above 20p 

Dual gang 
(Stereo) without 

+. Log or Lin 
A 5k to 2M as 

) above 44p. 

PRESETS 
Sub -miniature 0-1W Vert or Horiz. 100, 250, 500, 1k, 2.5k, 5k, 
10k, 25k, 50k, 100k, 250k, 500k, 1M Op 

69p LH0042C. TO99 (T05), FET 1/p Op Amp £4 259 LM301A. 8 -pin DIL. Op Amp - 39p 
MC1303L. 14 -pin DIL. Stereo Preamplifier £1 39p MC1310P. 14 -pin DIL. FM Stereo Decoder (no coils needed) £315p MFC6040. electronic attenuator 86p MFC8010. 8 -pin base, 1 W Audio Power Amp £1.379 MFC4000B }watt Audio Amp 38 NE556V. 8 -pin DIL, Precision Timer B09 

NE561B. 18 -pin DIL, Phase Locked Loop £4 48p 503402E Amplifier/Multiplier £1 69p 861495D. 14- in DIL Four p Quadrant Analogue Multi- plier £2,7p µÁ729C. 9.099 (9.05), 2 to 37V Voltage Regulator 7b5 1SA723C. 14 -pin DIL, 2 to 37V Voltage Regulator 75p µÁ741C. 8 -pin DIL. Op Amp 38p 
µA741C, 14 -pin DIL, Op Amp 45p 
µA747C. 14 -pin DIL, Dual Op Amp £105p µA748C. 8 -pin DIL. Op Amp 39p 
ZN414. T05. TRF Radio £120p 
Full data, pin connexions, etc., on nearly all types listed in our 

Sub -min. Maine Transformer 
6-0-6V mÁ 

169 

catalogue. Price 869 
5 

26D 
Size:Both 30 r 27 x 25mm. 
Min. Maine (Size: 46 x 31 x 
38mm) 0-12V 250mA, 0.12V 250mA 11.88 
Maine transformer MT3AT 

N E555V 8-pin69p DIL . 

SWITCHES 
Rotary with adjustable atop 1 pole 2 to 12 way; 2 pole 2 to fi way; 3 pole 2 to 4 way; 4 2 3 Pri. 200.220-240V, Sec. 12-15-20-24-30V 2A 

18,81 
Maine Tranformer M9.Á9. 

V, Sec. 0.15-20V 1A. Pri.Mai 200-220.240 
0.15-20V IA WU RE SI S TOR S 

Carbon Film }W 5% 12 to 1M; 10% 1.2M to 10M Ell 1p 

pole or way. each 889 
Maine rotary DPBT 25OV 2A 209 

Push to make 
non -locking 2elet 

MES CATALOGUE 260 
Pagre Our 80 page catalogue has over 20 

showing connexion details and data for our 
I.C.'s 

Carbon Film }W 5% l CI to 100; 10% 1.2M to 10M E12 1p 
Carbon Film 8W 5% 110 to 910k B12 er E24 1p 
Carbon Film 1W 5% 10 R to 10M E12 84p 
Metal Oxide }W 2% 100 to 1M EI2 a E24 Sp 
Wirewound 23-W 10% 0-22olmre to 0.47ohme B12 129 

® 'i, Toggle 250V 1.5A 
with ON/OFF High quality "subminia- 

- plate 26p. Lure" toggle switches 

SPDT 1-5A 204V AC 689 
complete range of transistors, diodes, 
etc. Over 100 Photographe + Over 100 

Wirewound 28W 5% lohm to 270ohme El2 129 DPDT 1.5A 240V AC 70p 
Slide Sub- DPDT 3A 240 AC 77p 

line drawings. Seeing exactly what you're E12 values 10, 12, 15, 18, 22, 27, 33, 39, 47, 66, 68, 82 and decades miniature Four Pole DT 3A 240V AC 
buying makes ordering so easy! E24 values 11, 13. 18, 20. 24, 30, 36. 43, 51, 62, 75. 91 and decades DPDT b l4 21-37 

VAT Pl the final total. Please 
add lo,to Post & packing FREE in U.K. 

í12p handling charge on orders under 1-I.) 
Firet'claes po. pre -paid envelope suppled free with every order. 

Orders and enquiries for catalogues to MAPLIN 
ELECTRONIC SUPPLIES, P.O. Box 3, Rayleigh. 
Essex. PHONE SOUTHEND (0702) 44101 
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No QUIBBLING! 
IF THE PARTRIDGE WORLD RECORD V.F.A. SYSTEM DOES NOT SIGNIFI- 

CANTLY IMPROVE THE EFFICIENCY OF YOUR SHORT WAVE TRANSMIT- 

TING OR RECEIVING STATION WHATEVER THE LOCATION-PART- 
RIDGE WILL REFUND THE PURCHASE PRICE (on return of resaleable goods). 

COST DELIVERED (OUR RISK) OF A COMPLETE PARTRIDGE V.F.A. SYSTEM 

FOR: RECEIVING (and if required for low power transmitting. -300w P.E.P. 

input) IS £27.16. RECEIVING (and transmitting -500w P.E.P. input) IS £33.22. 

HIGH SIGNAL/NOISE RATIO ON RECEPTION-HARMONIC FREE TRANSMISSION! 

TRADE INS?-Write or telephone 0843 (Thanet) 62535. 

Send 5p stamp for complete details of PARTRIDGE PRODUCTS. 

BOX 5 pppTR/D 
ROROsra/RS u[Anr E//wL /mds 

ETRON/f 

C111111=11 

-G3CED-G3VFA ` 
ALL PRICES INCLUDE VAT 

AERIAL MAST POLES. Approx. 5ft. 2in. high, 2in. dia. Interlocking ends. 

Minimum order 3. As new, £1.25 (each) P. & P. 40p each. 

AERIALS. As new. Whip Type I1ft. £1 each. Collapsible type. P. & P. 20p. 

New Bases for the above 75p, P. & P. 30p. 

PAIR OF 4 x 150A VALVES complete with bases ex -equip not tested 

Good condition £3, P. & P. 300. 

BARGAIN PARCELS 141b at £1.60 plus 35p p.p.: 28Ib at £3.00 plus 
57tp p.p.: 561b at £4.95 plus £1.371- p.p. Contains pots. Res. Valves, Diodes. 
Tagboards. Chassis. Valveholders. etc. Good value save £££s. Lucky Dip 
Service. 

FANTASTIC BARGAIN. New 6 inch tubes. E450 4/B/16 4VH. medium 
Persistance, green. Ideal scope tube. 

Also 7BP7. All unused as new. Price £2 post paid. 

TRANSISTOR BOARDS-consisting of transistors, diodes and resistors 
etc. Long leads. Good value 12 for £1.00 (min. order) P. & P. 30P. 

Quotations for quantity. 

OUR SELECTION OF 6 -Ex. Equ. METERS consisting of 3in., 21in., 2in. 
mill amps. volts, amps. Mixed at the bargain price of £2.20 P. & P. 30p. 
minimum order of six. 

NEW AERIAL WIRE ON BOARDS 7/22 UNCOVERED 90ft £1, P. & D. 

25p. 

AERIAL POLES 4ft high Y' in diameter push -in type as new fI each p. & p. 

25p each minimum four. 

C.W.O. CARRIAGE CHARGES MAINLAND ONLY 

WOULD CUSTOMERS PLEASE ENSURE THAT ALL ORDERS ARE 
PRINTED IN BLOCK CAPITALS AND INCLUDE YOUR ADDRESS. 

A. H. THACKER & SONS LTD. 
Radio Dept., High Street, Cheslyn Hay, Nr Walsall, 

Staffs. 

Base Mobiie 1 Watt, Stabilised Multi Channel 2 

Meter band Transmitter. 
A complete 2 meter band transmitter with 144-146 mhz 
frequency transmission. Suitable for home installation 
or as a quality portable transmitter, completely self 
contained. Supplied ready to use and constructed on 
double sided printed board using high quality com- 
ponents. Unit and power supply housed in strong case 
with metal facia. Straight forward frontal controls. 
Hand held dynamic microphone with stand. Internal 
12v power supply. Connection for external battery 
eliminator. Overall size 6 x 4 x 2in. app. Output 1 watt 
min. Aerial 19in, whip. G.P.O. approved. 
Base Mobile supplied ready to use £39.50 

1 Watt Chassis with all connections and 
ready to use (complete with microphone) 
Specifications as 
Base Mobile f 
Chassis size 4in x lin. 

KIT 1 Watt, with all components and full 
assembly instructions 

Specifications as Base Mobile. 
For use in UK an Amateur Transmitting Licence is 
required. 

£22.00 

Radio Receiver covering FM, AIR, PB, MW, 
and 144-146 mhz. 

Suitable for above transmitters. 
£20.50 

Reg P. & P. 45p all items. Full Guarantee all items. 

Mail Order all items. Muthall Electronics Ardglass Co., 
Down U.K. BT30 7SF. Tel : 039 684 461. 
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be done with neat, round soldered joints to prevent 
corona discharge which produces ozone which 
destroys the insulators. It is also important to re- 
place all screening and earth braidings. Spark gaps 
are often provided, especially in equipment with 
transistors, to break down when excess voltages 
occur, preventing damage to other parts of the cir- 
cuit and they should be kept free of dirt otherwise 
they will flash over for no apparent reason. 

The EHT generator is usually supplied from the 
highest available voltage rail in the oscilloscope and 
the supply line is very well decoupled. The current 
taken is usually only about 50 or 60mA and so repre- 
sents a light load on the line. 

Taking into account the overall power require- 
ments of a complete oscilloscope the mains trans- 
former is physically rather large (weight perhaps 
10 or 151b) and tends to produce a large magnetic 
field. In order to guard against this field and external 
magnetic fields the CRT is enclosed in a Mumetal 
shield which acts as a magnetic screen. The excel- 
lent screening properties of Mumetal make it possible 
to mount the transformer fairly near to the tube 
without ill effects. When removing a CRT it is 
important not to bend the Mumetal as it loses its 
properties if bent and replacement shields are expen- 
sive. The Mumetal is also earthed to prevent external 
electric fields penetrating the tube and causing de- 
flection. 

COOLING 
Large oscilloscopes usually have a fan at the back 

to keep the scope cool and the field from the fan 
motor is such that a piece of Mumetal is often 
needed around the motor. This should always be re- 
placed when servicing of the motor is completed. The 
danger of an excessive rise in internal temperature 
is so great in some scopes that a thermal cut-out is 
incorporated to switch off the HT, but leave the fan 
running if the temperature should become too high. 
Clogged air filters can cause this to happen and it 
should not be ignored because all manner of awkward 
faults can be brought on by excessive temperatures. 

The internal layout of the oscilloscope is to a great 
extent governed by thermal considerations. For 
example the X and Y output stages and the power 
supply regulator valves arc situated so that they can 
lose their heat easily. Small signal stages can be 
tucked away in any odd corners without coming to 
much harm. Power valves are always operated verti- 
cally for maximum reliability as the grids may sag 
when used horizontally. This should be borne in 
mind if the scope is run on its side for long periods 
during calibration etc. 

Signal leads also play a part in dictating the lay- 
out in that signal -carrying leads are kept as short as 
possible to reduce capacitance and stray pick-up. 
When undertaking any modifications on oscilloscopes 
it is important to bear the above facts in mind as rc 
gards positioning of any extra stages or wiring. 

GENERAL MAINTENANCE 
Apart from recalibration, say every 6 months, or 

if obviously needed, an oscilloscope needs additional 
care and attention. The heat generated causes dirt 
and dust to stick and if a fan is fitted this makes 
matters worse. When used in a dusty environment it 
is as well to keep the oscilloscope covered with a 
plastic sheet to keep out unnecessary dust. However 
when the scope is in use there is little that can be 
done because to obstruct the dust is to obstruct the 

The EHT section of an oscilloscope, 
the rectifier valves heaters being 
fed from individual windings on the 
transformer. 

airflow necessary to maintain a safe working tem- 
perature. 

The author used to think that a scope could not 
be cleaned and pampered too much but is now a bit 
wiser! When cleaning out dust with a small brush con- 
nections become dislodged and dust gets into switches 
and controls. So it is best to keep the number of 
"spring cleans" to as few as are really necessary and 
to allow a bit of time for fault finding afterwards. But 
do not be put off-the result of a clean scope is a 
more reliable scope that is much easier to work on 
when it does break down. 

For general chassis cleaning a brush round with a 
1" paint brush is usually adequate unless the dirt is 
greasy when the chassis may be rubbed down with a 
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rag soaked in acetone or carbon tetrachloride. It is 
important not to disturb any preset pots or trimmers, 
especially in the distributed amplifier and attenuator 
and in the timebase. The EHT generator whether RF 
or from the mains should be kept clean as the dust 
builds up quickly in this area and also can do the 
most damage. Oil from leaking EHT capacitors also 
aggravates the situation but a cloth soaked in acetone 
will probably clear up the mess. 

CONTROLS 
Controls quite naturally come in for a lot of hard 

wear and pots and switches tend to become erratic. 
A gentle squirt of "SERVISOL" aerosol will sort out 
most problems. It is important not to spray too 
much as it can make rather a mess. Beware of the 
cheaper brands, they dissolve plastic switch parts in a 
flash, leaving a gooey mess in place of the switch! 
When potentiometers become noisy or erratic in 
operation a gentle squirt of "SERVISOL" on the 
track will probably effect a lasting cure. Some 
spurious effects can be traced to the spindle bearing 
and a gentle squirt here may well help, but it is 
important not to get the fluid on to the front panel 
as it can make rather a mess and dissolve some types 
of lettering. 

Input sockets (especially the Uf1F83) sometimes 
need tightening to ensure reliable contact but it is 
necessary to be careful not to cause too great a 
deformation especially with the BNC sockets which 
are quite fragile. Oscilloscopes equipped with plug-in 
units often need a little lubrication on their runners 
and it is advisable to keep the rear connector clean 
otherwise erratic operation will result. One point 
often overlooked is that power valves (regulator, X 
and Y outputs and EHT generator) when they are 
greasy suffer a much higher running temperature due 
to lack of cooling. It is a good idea to keep all valves 
clean and polished and to give the base a tiny squirt 
of "SERVISOL" before replacing the valve. Several 
oscilloscopes place the EHT generator valves in 
screening cans (to prevent radiation) and if these 
fill up with dust, as often happens, the valve tends 
to run scorching hot with the possibility of early 
failure. 

SERVICING 
With regard to the electronics there is little that 

can be done in the way of maintenance on a regular 
basis, it being necessary to wait for faults to occur 
before they can be rectified. Fortunately the majority 
of oscilloscopes are constructed to be as reliable as 
possible for the price and consequently the fault 
rate is low. Most faults can be found with a multi - 
meter and a signal source applied to the scope. When 
found the faults usually turn out to be due to faulty 
valves, faulty rectifiers, open circuit or "high" resis- 
tors or short circuited capacitors. When making re- 
placements it is important to keep to a high standard 
of workmanship and to use good quality components 
of adequate rating. 

COMPONENT REPLACEMENT 
A word is perhaps of use here concerning the AC 

qualities of resistors. The reactances of resistors be- 
comes important at high frequencies in critical cir- 

cuits, such as the Y amplifier and timebase. The stan- 
dard carbon rod type of resistor, usually 10% toler- 
ance at best, is perhaps one of the best types with 
regard to its AC performance. Its inductance is zero 
and the capacitance is usually less than 1pF. Metal 
film resistors are also as good in this respect and are 
available in a wide range of ratings and with toler- 
ances as close as 0.5% if necessary. Other types of 
carbon resistor although of high reliability may have 
quite significant inductance and also fairly high 
self -capacitance. Wirewound resistors are absolutely 
useless in such applications and should only be used 
where they are well decoupled and their reactance 
of no consequence. 

In general it is best to replace any components by 
identical types, which can be ordered from the scope 
manufacturer if necessary. Replacement component 
tolerances should be better or the same as the item 
they replace. Servicing of oscilloscopes, particularly 
by their owner, rarely creates any problems as the 
circuits are well defined in their operation and the 
layout in the majority of cases is intended to aid 
servicing. 

To be continued 

TELE -TENNIS 
-continued from page 338 

The reason for making an issue over grounding is 
that the Crofton modulator has inverted supply 
rails, i.e. its case is at +12V, whereas we shall 
ultimately be making our system ground OV. Do 
not under any circumstances let the case of the 
modulator come into contact with other metal work 
or you will put a dead short across the power supply. 
It is best to cover all exposed metal work of the 
modulator's case with a couple of layers of PVC tape. 

When Board E is complete it can be screwed to the 
subframe alongside the power supply board and the 
supply leads wired in. Apply power and check that a 
carrier is present by watching the television screen. 
If you have a signal generator (you can make a 
simple one from a standard multivibrator circuit) 
giving outputs of up to 5V you can inject a 
15.625kHz signal into the mixed sync input. Turn up 
the brightness of the television set and you should- 
if the set is in tune-see a dark band running down 
the left hand side of the screen. Adjust the tuning 
for maximum signal-it is easier to adjust the set 
rather than the modulator-and then see the effect 
of varying the modulation level. Alternatively in- 
jecting a 50Hz square wave into the same point 
should produce a dark horizontal band running 
across the screen. The signal generator will need 
fine adjustment to obtain precise field or line lock. 
A square wave having a frequency between 50Hz 
and a few hundred kilohertz connected to the inputs 
of diodes D17 to D23 should cause a random array of 
white dots to appear on the face of the television set. 
Further tests must wait until we have produced a 
correctly generated set of field and line sync pulses. 
This we shall do next month when we describe the 
circuitry and construction of boards A and B. 
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(narntmsall prices me VAT 
FREE delivery 

Buy n wi th Access 

1 High Quality 
Construction 
Kits. stocked 
at all branches 
Sent{ for 
catalogue! 

AMPLIFIERS 
Keletron 

KSAI000 10, 10 watt E2595 
KSAI500 IS 15 watt 
Mk. II 

Tripleton 
Hi-Fi Mk. II 7 7 watt L3650 
Hi-Fi 1818 Mk. II 

18 18 watt E40.00 
Rotel RA2I1 L3945 
Teleton SAQ307 8 8 wattC27 00 
Sansui 

A U101 15 IS watt E43 95 
AU505 25 25 watt 01 -00 
AUSSSA E9995 

Sinclair 3000 E3495 
Sinclair 4000 E45-95 

E2995 

TUNERS & TUNER 
AMPLIFIERS 
Sinclair 3000/4000 Tuner E3495 
Rotel RXISOA Tuner/ 

Amp. £59.95 
Sansui 

210 AM/FM/MPX £80.50 
310 AM/FM/MPX £95.75 
350A AM/FM/MPX £106 9S 

RECORD DECKS 
Garrard SP25 M kIV E12.95 
Garrard 2025TC/9TAHC [9.00 
BSR M P60 [11-00 
BSR Invicta P & C/SC7M 09.95 
Garrard 

SP25MkIVP&CG/800 [1995 
AP76 Module [30 00 

Goldring GL7B P & Ci 
G800E £59-95 

Connoisseur 
BDI Kit [1225 
BD2 Chassis/SAU2 E2995 
SAU2 E13 00 
SCUT £4-95 

Plinth & Cover for Garrard 
SP25 MklV Mk. Ill 
2025TC [3.50 

TAPE DECKS 
Akai 

4000DS 
172IL 
GXC36D 
GXC38D 
CS33D 

Akai CR81D 8 -track Rec 
player 

SPEAKERS 
Wharfedale 

Denton 2 (pair) 
Linton 2 (pair) 
Linton 2 Kits (pair) 
Glendale 3 Kit (pair) 
Dovedale 3 Kit (pair) 

E93 
[87 
[82 

E103 
E79 

95 
95 
00 
95 
95 

E73 95 

E33.00 
[42.95 
£19 95 
E36 95 
[59 95 

Chassis Speakers 
EMI (Plain) I3in x 8in, 

3, 8 or 15 ohm Bass unit [2'30 
with Single Tweeter £2.45 
with Twin Tweeter E395 

Type 350 Kit 15 watt 8 ohm E8.25 
I3in x 8in Bass unit 

15 watt 8 ohm 
8in x Sin 5 watt 3, 8 or 

15 ohm 
8in x Sin 10 watt 

Dualcone 8 ohm 
6)" 10 watt 8 ohm 
8in 10 watt 8 ohm 

£4-95 

£1 50 

£2.50 
£2.65 
£3-90 

121n 20 watt 8 ohm 
Fane 8in 4 ohm 
Fane 7in x 4in 3 or 8 ohm 
Celestion 8in 15 ohm 
Elac 8in 8 ohm Dualcone 
Elac 10in 8 ohm Dualcone 
Goodman filin 8 ohm 

Dualcone 
Baker Group 25 12ín 8 or 

15 ohm 
Adastra 'Top 20' I2in 

25 watt 8 or 15 ohm 
Adastra 'Hi -Ten' IOin 

l0 watt 8 or 15 ohm 
Also Sin 8 ohm speaker 

21 -in 8 or 64 ohm 
speaker 

[5 95 
[2.25 
El 20 
E1 75 
[2 50 
[3 75 

C2 40 

[7 75 

[8 25 

E1 60 
[0 99 

C0 50 

SPEAKER CABINETS IN 
KIT FORM (Teak Veneer) 
121n x 8in x bin 

(8 x 5 or 7 x 4 cutout) 
14in x I2in x 9in 

(8 x 5, 8", 64" & 3;") 
18in x Il in x 9in 

(8"x;"or 13 x8) 
22in x 14ín x 9in 

(12"&f" or 13x8) 

[2.SO 

£3 75 

£4.50 

£6-25 

TWEETERS 8. CROSSOVERS 
EMI 31" c/magnet in 3 or 

B ohm [I IO 

Cone Tweeter 10 watt 
8 or 15 ohm (K2006) [2 SO 

Cone Tweeter 3 watt 
8 ohm (K2003) CI .55 

Horn Tweeter 8 ohm 
(K2007) E6.50 

Dome Tweeter 8 ohm 
(K2011) ES 50 

2 -way Crossovers (CN23, 
CN28,CN216) LI -20 

3 -way Crossover (CN38) [2 75 

CARTRIDGES 
Acos 

GPI/2SC or 3SC 
GP93/I 
GP94/ I 

GP96/I 
GP101 
GP 104 

BSR 
SC6M 
SX6M 
SX6H 
X5M 
X5H 

Sonotone 
9TAHC (Diamond) 
9TAHC/G (Diamond) 

Double Diamond Style 
for above 

Goldring 
G850 Cartridge 
G800 
G800E 

Audio Tecnica ATSS 
Empire 999 REX 

STYLII for 
G850/G800/G800H 
CC90/7 
G800E 
CS91/E 
AT66 
N44-5 
N44-7 

L110 
£1 35 
[1-75 
E175 
[0-90 
£1-75 

£2 75 
£1.80 
£1.80 
EI 50 
£1.50 

N55 -E 
N75 -E2 
N75-EJ2 
M3D 
N75/6 

MICROPHONES 
UD130 50K/600 ohm 

uni -dir. ball metal 
UD147 
Condenser Hic. 600 ohm 

uni -dir 
Cassette Stick Mic. with 

R/Control 
Mic-Mixers Mono/stereo 
AKAI ADMI4 

[3 95 
[3 95 
C3-95 
E2.25 
[1-95 

E5 65 
£9 25 

E9 

EI 
E5 
[5 

HEADPHONES 
Rotel 

RH430 £4 
RH 630 [7 
RH 700 [I I 

Akai ASE II E7 
Akai ASE20 E8 
Koss 

K7l l £10 
KRO711 £10 
K6 [II 
K6LC EI4 
K0727B £16 
K0747 £20 
H V I £21 
PRO4AA E26 
PRO54 [29 
K6LCQ £26 

Sansui SSIO [14 
'Headphone adaptor 

(Junction box) C2 
extension lead 2ft curly [I 

50 

60 
50 
95 

SINCLAIR PROJECT 80 
Stereo Pre -amp. [11.95 
Active Filter Unit £6.95 
Z40 15 watt Amp [5 45 
Z60 25 watt Amp £6.95 
P25 Power Supply for 240 £4.98 
P26 Power Supply for 240 £7.98 
P28 Power Supply for 260 £7.98 
FM Tuner £11.95 
Stereo Decoder 07.45 

PORTABLE RADIOS 
Vega Jade E5.75 
Vega Zircon [7.50 
Vega Sapphire £6.45 
Vega VEF206 £12 75 
Micado LM/MW/FM/5SW 018.95 
Murphy 

75 8833 MW/VHF E9.95 
75 BA838 LW/MW/VHF 
50 M/Batt £18 50 
00 MA5003 Head Set 
95 Radio LW £7.95 

Bush 
95 VTR165 LW/MW/VHF C22.00 
95 VTRI27 LW/MW/VHF [1550 
50 VTR178 VHF/MW/2SW/ 
00 AIR M/Batt £13.95 
00 VTR 175 LW/MW/VHF E25.00 
75 VTR188 LW/MW/VHF/ 
95 2SW M/Batt £3195 
95 BY5661 LW/MW/VHF L1495 
95 
00 CLOCK RADIOS 
20 Bush CR128 LW/MW £13 60 

Bush CR232 MW/VHF 
SO Murphy MV5600 
35 MW/VHF 

CASSETTES 
C40 C60 C90 C120 

Low Noise - 35p 45p SSp 
Philips 50p 69p 105p 
Memorex 55p 65p 85p 120p 
Ampex (360) 45p 55p 70p 99p 
Ampex 

(20-204) 59p 65p 99p I35p 
Ampex 

Chromium 
Dioxide - 99p 140p - 

Casette Head Cleaner 459 
Ampex Head Cleaner 

Demagnetiser CI 65 
Cassette Racks (hold 6) [0.45 
Cassette Rotating Racks 

(hold 20) £3.50 
Cassette Carrying Case 

(BIB) (hold 12) LI.60 
8 -Track Cartridge Blanks 

[I 80 
C40 C64 C80 

Ampex 809 95p EI 10 
£1.80 8 -track H/Cleaner 

Demagnetiser [1.90 
£1 .25 8 -track Carrying Cases 

(BIB) LI.65 
£2.95 
£3-95 
[7.25 
E1-95 
£3.95 

E1.95 
£1.00 
E360 
£2.25 
L3-60 
£2.25 
[2.S0 

TAPES 
Send. L/P D/P 

5" 55p 69p 90p 
54" 69p 88p 125p 
7" 88p I20p 1.60p 
High frequency 

1.40p I.S5p 
7" - I -90p 2.95p 

CALCULATORS 
Sinclair Cambridge Build [1995 
Sinclair Cambridge Kit £17.95 
Scientific £45.95 

ALL MERCHANDISE FULLY GUARANTEED 

E24 95 

£2295 

CASSETTE RECORDERS 
Murphy BA206 [16 
Bush TP66 M/Batt £25 
Murphy BA200 M/Batt £22 
Bush BT8504 (miniature) £25 
Wien 500 M/Batt £14 

95 
75 
75 
50 
95 

RADIO CASSETTES 
(Mains/Batt.) 
Micado 8155 AM/FM £25 95 
Sharp RD4225 MW/3SW £46-S0 
Hanimex HRC3070 

AM/FM £29.95 
Murphy BA209 MW/VHF £33.50 

STEREO RECORD PLAYER 
& SYSTEM 
Bush SPR58 L29 -SO 
Bush SPR59 £3150 
Bush A1005 [56-50 
Hanimex HI01 [3995 
Hanimex HRC5060 8 -track 

AM/FM/MPX ;-SpeakerEl16.95 

CAR AUDIO 
Bush Car Cassette BT8501 £36.75 
Hitachi Car Radio 

WM702R LW/MW £16.50 
KM1510 LW/MW/VHF £32SO 

Hitachi Car Cassette 
C5114 £45 00 
with Radio CSWI7 
LW/MW £57.00 

ALL ITEMS SUBJECT TO 
MANUFACTURERS INCREASE 
AND AVAILABILITY 

PERSONAL CALLERS 
WELCOME 

NEwmA 
Mail Order Dept PW/8 Manchester 

30-32 Shudehill. tel 061.832 7710 
Belmont St, Monton, Leeds 

ELECTRONICS Eccles, Manchester. 4 New Market St tel 0532 42708 
Liverool 

Tel: 061-789 5268 15 Whtechapel tel 051-236 0738 
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SPECIAL 
PRODUCT 
REPORT 

CORTINA- 
MAJOR 

MULTIMETER 
I F you are a conscientious constructor, you would not be 
I able to get very far without getting frustrated by the need 
for a multi -range meter. It is almost as essential as a 
speedometer to a motorist. Without one, how can you 
locate fault conditions, or check component values. 

Practical Wireless recently published an article on this 
subject, illustrating examples of well known types. When 
looking around to buy a multimeter what should you look 
for? Well this will depend to some extent on the usage 
expected of it. There are meters renowned for robustness 
and the ability to withstand fairly rough handling. There 
are those that have a high sensitivity, or an extended 
voltage range, or built-in capacitance meter. Good ones 
are not cheap to buy, but this does not mean that cheap 
ones are not worth having. 

.There has been a recent introduction of some Italian 
instruments into the U.K. which are certainly worth looking 

MANUFACTURER'S SPECIFICATION 
Sensitivity 
Accuracy 
Bandwidth 
Dimensions 
Weight 
Power requirements 

RANGES 
Volts 

D.C. A.C. 
0-420m V 0-3V 
0-1.2V 0-12V 
0-3.0V 0-30V 
0-12V 0-120V 
0-30V 0-300V 
0-120V 0-1,200V 
0-300V 
0-1,200V 

Resistance f2 
0-2ko2 
0-20kC2 
0-200k12 
0-2MS2 
0-20M CI 

0-200Mí2 

Frequency Hz 
0-50Hz 
0-500H z 

0-5kHz 

A.C. & D.C., 40k12/V 
D.C. ± 2.5% Ohms + 2% 
20Hz to 10kHz 
156 x 100 x 40mm 
650 grammes 
Internal, 2 x 1.5V HP7 or 
similar) 1 x 22.5 (B 122 or 
similar) for resistance. Ex- 
ternal, 220-240V 50Hz for 
capacitance and frequency 
only. 

Current 
D.C. A.C. 

0-30µA 
0-300,itA 
0-3m A 
0-30m A 
0-03A 
0-3.0A 

Power dB 
-10 to +11 
+ 2 to +23 
+10 to +31 
+22 to +43 
+30 to +51 
+42 to +63 

0-3.0mA 
0-30m A 
0-0.3A 
0-30A 

Capacitance iiF 
0-0.05µF 
0-0.51íF 

Ballistic Capacitance 
Extends ranges up to one Farad. 

Universal Signal Injector 
Frequencies 500kHz modulated at 1kHz 
Harmonic content Usable up to 500MHz 
Output 20V peak -to -peak 
Isolation Probe will withstand 500V d.c. 

at circuit under test 
Power requirements 25mA from internal battery 

e 

. I 
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00 
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P 
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into for several reasons. These are made by Chinaglia 
Dino and are being distributed in this country by Chinaglia 
(UK) Ltd*. There are several types, each having its own 
performance/cost parameters; we have selected as being 
a very useful all-rounder, the "Cortina Major" which costs 
£22.27 or, if you want the Universal Signal injector with it, 
will cost £27, plus VAT in each case. There are lower 
priced meters in the range that are also worth looking 
into, but with more modest performance. 

PERFORMANCE 
The quoted performance figures are tabulated here and 

straight away, readers will notice the sensitivity of 40kí2/ 
volt. This is adequate for transistor and i.c. circuitry and 
brings the meter into possible applications even with high 
impedance work without serious shunting errors in the 
readings indicated. When used as a voltmeter across any 
a.c. or d.c. load, the internal resistance of the instrument 
will often have some effect on the reading accuracy. The 
higher the sensitivity in terms of kilohms per volt, the 
less will be that error. 

The Major will handle a.c. and d.c. voltage and current 
measurements. The a.c. current facility is particularly 
interesting; although not required very often, it can be a 

nuisance if you are using a meter that does not have this 
facility, as is the case with some earlier models from other 
makers. The main problem with this range is that its accur- 
acy really depends upon the frequency of the current 
being measured because of the reactance effects of the 
meter coil. For inductive loads, it can be a little misleading 
unless the frequency is taken into account. In the absence 
of any other figures of measurement than the claimed 
accuracy of ± 2.5 per cent for a.c. ranges, we assume 
this to apply within the quoted bandwidth. 

RANGES 
The d.c. current ranges are very useful for transistor 

circuits, being based on a common scale of 0 to 30 with 
-continued on page 350 
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GOING BACK ... 

15713 60 

THIRTY-FIVE years ago this 

1 year the Zenith Trans - 
Oceanic was born. 

Over the years new knowledge 
and improved technology have 
gone into successive improved 
versions. The latest-the Trans - 
Oceanic Royal D -7000Y - is 
equipped to tune to 11 wave 
bands. (1) a.m., 540-166MHz, (2) 
f.m., 88-108MHz, (3) 1.w., 150- 
400kHz, (4) s.w., 1.6-3.5MHz, (5) 
3.5-90MHz, (6) 9.4-10.1MHz, (7) 
11.4-12.33MHz, (8) 14.6-15.8MHz, 
(9) 17.1-18.5MHz, (10) 20.6- 
22.4MHz and (11) 161-164MHz. 

It is designed and treated to 
operate in extreme climatic con- 
ditions, and incorporates r.f. gain 
`control, b.f.o., vernier tuning and 
battery level meter, illuminated 
dial and chart panel, telescopic 
aerial and personal earphone. 
Navigational benefits include a 
time zone indicator, logging scale 
and azimuth compass. A swivel 

'. base platform can be supplied to 
aid directional tuning. It operates 
on 9 standard U2 type batteries 
but also has a built-in a.c. power 

1 

50 40 30P" 

COLIN RICHES 
supply for either 115V or 230V 
a.c. 

The Trans Oceanic theory was 
developed into practice in 1939, 
when Commander E. F. McDonald 
(Zenith's late founder -president), 
having asked the . company's en- 
gineering department to produce 
a shortwave battery operated 
radio, found that he could sit in 
his Canadian fishing lodge and 
pick up both the weather forecast 
from Ohio and broadcasts from 
London. 

After a combination broadcast 
and shortwave receiver with 
broad bandspread for easier 
tuning had been produced, 
McDonald took one to Northern 
Canada and sent another to Com- 
mander Donald B. McMillan in 
the Arctic. McMillan tested it on 
Baffin Island, and then further 
north on Ellesmere and Green- 
land. Finding it fully satisfactory, 
he radioed McDonald to express 
his approval. 

When some further 20 experi- 
mental models had been tested 
and subsequent modifications 

Experimental S.W. transmission with singing Eskimos (1925). Zenith's founder -president 
Commander McDonald is standing on the right. 

An early "mobile" Trans -Oceanic 

adapted, the set went into pro- 
duction several months before 
the Zenith factory was converted 
for the war effort in 1941. At that 
stage 100,000 Trans - Oceanic 
radios were on the order books, 
and though many of these were 
never completed, several thousand 
had been by the time the US en- 
tered the war. Members of the 
allied forces were frequently com- 
forted throughout the duration of 
the war by broadcasts from their 
native countries, the radio set 
often being their only link with 
home. 

About his Trans -Oceanic radio, 
a British army officer wrote, 

first nwltiband receiver made in 1941 

"During the whole war, it was 
either with me or close behind 
with my luggage. Besides being 
under enemy fire, it has stood in 
the open in blistering heat and 
sandstorms, likewise in monsoon 
rain and snow. I have watched it 
dropped into cargo holds by 
coolies and have sympathised 
with it after suffering a kick by a 
donkey. In, spite of such treat- 
ment, there has been no occasion 
during its ten years life that the 
set has failed to work." 

Since introduction in 1941, a 
number of major improvements 
have taken place. Announced to 
yachtsmen in 1951, as a "king-size 

-continued on page 350 
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SPECIAL PRODUCT REPORT-continued from page 348 

appropriate range multiplication factors. The 30µA range 
enables low leakage currents to be detected, whilst the 
3 amp range is useful for average thyristor d.c. load 
measurement. 

The voltage ranges are divided into two scales- 0 to 12 

and 0 to 30 with appropriate multipliers. The advantage of 
using two scales is to maintain average meter indications 
between a half and full scale deflection, usually recommen- 
ded for most measurements on load, without having to 
interpolate at the low end of the scale. The 1,200V ranges 
will cope with most applications except e.h.t. for cathode 
ray tubes; the optional extra probe will extend this range to 
30kV d.c., sufficient for most oscilloscope or television 
c.r.t.s., for an additional £7.27 plus VAT. 

The resistance ranges are from O to 2kS2 (useful readings) 
on a 20kû scale, up to 0 to 20Mû (useful readings) on a 

200Mí2 scale. This will cater for a very wide range of 
measurements from 1 ohm to 20Mû d.c. but does not, as is 
usual, mean that "cold insulation" tests on capacitors or 
wiring will necessarily give reliable results. 

Two 1.5V batteries have to be fitted to give the low 
resistance ranges and one 22-5V battery for the high 
resistance ranges. 

Decibel measurements are based on the standard OdB= 
1mW in 600 ohms, or 0.775V a.c., using the a.c. voltage 
circuit for measurements ranging from -10 to +63dB. 

Using an interpolation scale in the instructions an 
indication of frequency is possible based on the use of the 
capacitance circuit and, in the case of the X100 range, it 
depends on an external accurate 4,700pF capacitor being 
applied. Both the frequency and capacitance ranges 
require this instrument to be connected to an accurate 
50Hz mains supply of 220 to 240V for which a lead is 
provided. The meter uses a resistance measurement 
circuit to determine reactance, and hence interprets the 
result as a direct capacitance reading up to a maximum 
0.5µF. For most purposes the 10,000µF "ballistic capaci- 
tance" range is likely to be the maximum required, and 
this is achieved by interpolation of the d.c. AV scale using 
the chart given in the instructions. 

The optional extra U.S.I. (Universal Signal Injector) is 
virtually a square wave signal generator using two tran- 
sistors and mounted inside a "pen" type tube with a 

1.5V battery. It provides a 1kHz "pulse" waveform from a 
blocking oscillator suitable for signal tracing and fault 
finding procedures in a wide range of radio, audio and TV 
equipment. The probe is claimed to withstand, on test, 
500V d.c. and provide.20V peak -to -peak output. 

In the event of repairs being needed, the manufacturers 
have appointed Coates -Clarke (Services) Ltd., of 110a 
St. Margarets Road, Hanwell, London W.7. to carry out 
this service. 
*Chinaglia (UK) Ltd., 19 Mulberry Walk, London SW3 6DZ 

GOING BACK 
-continued from page 349 

aspirin for the headaches of 
amateur sailors" and "the world's 
newest aid to navigation," the 
new Trans -Oceanic had had added 
to it two new continuous tuning 
bands that covered the entire 38 
to 150 metre band, (2 to 8MHz). 

In 1954 another new version of 
the Trans -Oceanic was introduced 
and included a ferrite rod aerial 
which, in conjunction with new 
circuits, was said to "treble the 
range" for standard broadcast 
reception. Other additions in- 
cluded a horizontal slide -rule type 
tuning dial. Push-button band 
selection and a reel -away take-up 
on the power control. Inside the 
set's cover were located a series 
of flip charts, a world-wide time 
map and listings for all major 
short-wave stations. 

McDonald's next challenge to 
his company engineers was to de- 
velop a transistorised Trans - 
Oceanic portable radio that would 
"equal or better the performance" 
of the valved version. Compact- 
ness was his stipulation to the 
engineers. Whether for yachts or 
expeditions, it was paramount 
that weight and bulk size was 
kept to a minimum but without 
the sacrifice of performance. 
There was not to be room for a 
teaspoon of sugar, or the en- 
gineers "would get it back." After 
three years of research and 
development Zenith announced 
"the world's first all -transistor 
band -spread short wave portable 
radio" in 1957. 

The 1974 version of the Trans -Oceanic. 
Recommended retail price is £24750 inc. 
VAT. 

Components and circuitry were 
built into a case measuring 1014 X 
1212X 478in representing a major 
achievement in miniaturisation 
and space efficiency. It included 
a new rotary band switch and 
associated circuits for electrical 
band -spread tuning which occu- 
pied a fraction of the space re- 
quired in valved short wave 
sets. The band selector switch 
rotated a "rolling pin" dial scale 
so that only one tuning band was 
visible at a time. 

"The ultimate in persona] 
radios" was announced in 1962- 
this was a 9 -band Trans -Oceanic, 
the Royal 3000. This transis- 
torised receiver combined super- 
lative performance and virtually 

"drift -free" tuning of the f.m. 
broadcast band with new sensi- 
tivity on short wave, long wave 
and standard broadcast bands. It 
was similar to the previous model 
but less the 13 metre band and 
plus the f.m. broadcast band (88 
to 108MHz). 

August 1964 saw the one mil- 
lionth Trans - Oceanic portable 
radio roll off the Zenith produc- 
tion line. 

In 1968 the Trans -Oceanic was 
again altered quite significantly 
with the addition of the wave 
bands. The Royal 7000, as the 
new model was called, featured 
11 bands and incorporated a v.h.f. 
fixed crystal U.S. "weather" band 
at 162.55MHz. The set was tuned 
to the weather position to hear 
up-to-the-minute weather reports. 
The second band addition was 
short wave (a division of the 
earlier 2-9MHz spread), making a 
total of seven short wave bands, 
long wave, f.m. a.m. and weather 
band. Other improvements in the 
Royal 7000 included a b.f.o. and 
manual r.f. gain controls. 

In 1971, the Royal 7000 was 
further refined with replaceable 
crystals for the weather band, 
enabling the listener to receive 
weather stations assigned to 
frequencies other than the com- 
mon 162.55MHz (U.S.), in 1972 
the Royal D -7000Y was improved 
again with the addition of the 
adjustable weather band and 
minor cabinet changes. The 1974 
version is shown in our picture. 
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Telephone 
Corner 

COMPLETE 
TELEPHONES 
Normal Household Type 

OnlyLl'o5p 5P ac 

TELEPHONE DIALS 
Standard Post Office type. Guaranteed in 

Only 271/2 
p 

working order. 

POST & PACKING 16# 

///U/rY////Y////////////////////////////. 

Tested and 
Guaranteed 
Paks 

4 

10 

BTf IN4007 Sil. Rec. diodes. 55 1,000 PIV lamp plastic P 
B81 Reed Switches, 1" long, 

{" dia. High Speed P.O. 55P 
type 

1435 loo Mixed Diodes, Germ, 55p Gold bonded, etc. 
Marked and Unmarked. 

H31 Short lead Transistors, 
P NPN Silicon Planar types 55 

H39 Integrated Circuits. 55 4 Gates BMC 962, 2 Flip P 
Flops BMC 945 

H41 SII Power transistors 55 comp pair BD131/132 
Hó3 2N3055 type NPN Sil. 55p power transistors. Below 

spec. devices 

30 

2 

H91 3819 N Channel FETs 55p 2N3819 in plastic case 

B1 

BIM 

Bai 

BOI 

SUPPLIERS OF SEMI-CONDUCTORS TO THE WORLD 

EX. G.P.O 

4 

Unmarked 
Untested Paks 

50 GermaniumP,AF 
q nd 

TrRFansistors 55p PN 

150 Germanium Diodes 55p Min. glass type 

200 Transistors, manufacturers55 
reiec[s AF, RF, Sil. and P 
Germ. 

100 Silicon Diodes DO -7 55 glass equiv. to OA200, P 
0A202 

B09 loo Sil. Diodes sub. min. 
IN914 and IN916 types 55p 

H34 15 Power Transistors, PNP, 55p Germ. NPN Silicon 
TO -3 Can. 

HOT 10 
plas3819ticCcasenlylpFeETs 55p 

N\\\\\\ 
Make a rev counter 

for your car 
The 'TACHO BLOCK'. This encapsulated 
block will turn any 0-1mA meter Into a linear 
and accurate rev. counter for any car with 
normal colt Ignition 
system. 

£lelOp each 

Rey No 8203r9 

nlr 

" I 't ton 
Intercom eQ Telephones 

hI 

Exactly as internal telephone systems still in 
everyday use where automatic internal ex- 
changes have not yet taken over. Available in 
5, 10 or 15 ways. Complete with circuits and 
instructions. Necessary 24 pair cable Up per 
yard. Price of each instrument is independent 
of the number of ways. 

£2.75 p.p.389 Per Instrument 

Cable can be sent by Parcel Post. Post and 
Packing per 50 yds. 73=,p. 
Extension Telephones. 711p each. p.p 27}p. 
£1'37) for 2. P.&P. 55p. 
These phones are extensions and do not con- 
tain bells. 

Electronic Transistor 
Ignition £6'60 CcÌ VQA.Tte t 

p. & p. 11p 
Ready built & tested unit £9.90 inc. V.A.T. 
Now in kit form, we offer this "up-to-the- 
minute'' electronic ignition system. Simple to 
make, full instructions supplied with these 
outstanding features. Transistor and con- 
ventional switchability, burglar proof lock -up 
and automatic alarm, negative and posit!ve 
compatibility. \\- 

ew X atch 
Cur new vastly improved Mark Two Cross 

Hatch Generator is now available 
Essential for alignment of colour guns on all 
colour T.V. receivers. Featuring plug in IC's 
and a more sensitive sync. pick-np circuit. The 
case is virtually unbreakable-ideal for the 
engineer's tool box-and only measures 3' x 

We have already received a large order 
from a major T.V. Rental company. 
Ready 

dnlbuilt/f10 Co 
kit 

only J}! {(/L A}/lJ( I L 
(Includes V.A.T. and p. & p.but no batteries) 

Over 1,000,000 
Transistors 
in stock 
We hold a very large range of fully marked, 
tested and guaranteed transistors, power 
transistors, diodes and rectifiers at very 
competitive prices. Please send for free 
catalogue. 

Our very popular 4p transistors 
TYPE "A" PNP Silicon alloy, TO -5 can 
TYPE "B" PNP Silicon, plastic encapsulation 
TYPE "E" PNP Germanium AF or RE 
TYPE "F" NPN Silicon plastic encapsulation 
TYPE "G" NPN silicon similar ZTX 300 range 
TYPE "H" PNP silicon similar ZTX 500 range 

RELAYS FOR 
VARIOUS TYPES } I I Op 

High Speed 
Magnetic 
Counter 
4 digit (non -reset) 24V or -:V 
4 a l x 1 in. 33p. P.&P. 5p. 

e 

\\\\\\\\\\ 

Plastic Power 
Transistors 
NOW IN 
TWO 
RANGES 
These are 40W and 00W Silicon Plastic Power 
Transistors of the very latest design, available 
in NPN or PNP at the most shatteringly low 
prices of all time. We have been selling these 
successfully In quantity to all parts of the 
world and we are proud to offer them under 
our Tested and Guaranteed terms. 
Range 1. VCE. Min 15. HFE Min 15. 

1-12 13-25 28-50 
40 Watt 22p 200 lap 
90 Watt 26#p 241p 22p 
Range 2. VCE. Min. 40. HFE Min 40 

1-12 13-25 26-50 
40 Watt 33p 31p 29p 
90 Watt 384p 38#p 33p 
Complementary pairs matched for gain at 
3 amps. 11p extra per pair. Please state NPN 
or PNP on order. 

LM380 Audio I.C. as featured in Practical 
Wireless Dec. issue, complete with application 
data el '10P. 

INTEGRATED CIRCUITS 
We stock a large range of I.Cs at very com- 
petitive prices (from 11p each). These are all 
listed in our FREE Catalogue, see coupon 
below. 

METRICATION CHARTS now available 
This fantastically detailed conversion calcula- 
tor carries thousands of classified references 
between metric and British (and U.S.A.) 
measurements of length, area, volume, Ilquid 
measure, weights etc. 

Pocket Size 15p Wall Chart 18p 

LOW COST DUEL IN LINE I.C. SOCKETS 
14 pin type at 16#p each 1, Now new low profile 
16 pin type at 18p each f type 

BOOKS 
We have a large selection of Reference and 
Technical Books in stock. Details are in our 
latest Catalogue. Send for it TODAY. using 
the coupon below. N.B. Books are void of 
V.A.T. 

Send for lists «publications 

Our famous P1 Pak 
is still leading in value 

Full of Short Lead Semiconductors & Electronic 
Components, approx. 170. We guarantee at 
least 30 really high quality factory marked 
Transistors PNP & NPN, and a host of Diodes 
& Rectifiers mounted on Printed Circuit Panels. 
Identification Chart supplied to give some 
information on the Transistors. 

11p P & Pon this Pak. 

Please ask for Pak P.1. only ado / /////// // 
Please 

NAME 

send me the FREE B Pre -Pak Catalogue 

ADDRESS 

ALL PRICES INCLUDE 10% VAT 
MINIMUM ORDER 50p. CASH WITH ORDER 
PLEASE. Add 11 p post and packing per order 
OVERSEAS ADD EXTRA FOR POSTAGE 

BUY THESE GOODS WITH ACCESS 

Dept. D. 222-224 WEST ROAD, WESTCLIFFONSEA, ESSEX. 
TELEPHONE: SOUTHEND (0702) 46$44. 

4 
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NEW from A.S.P. 

2" and 4" PANEL METERS 

2" 
4 

SIZE: 60e,m Wide SIZE: 110mm Wdir 
a 45mm High a x 82mm 111gó x 
40mm Deep. 43mm Deep. 
Movement I.R. Movement I.R. 

Ohms Ohms 
0-50 micro A. 1250 0-50 micro A. 1400 

0-100 micro A. 500 0-100 micro A. 730 
0-5O11101ro A. 170 0-500 micro A. 200 
0-1 inA 170 0-1 mA 200 
0-5mA 170 0-5mA 290 
0-10 mA lì 0-10 mA 0 

0-50 mA 0.5 11-50 mA 0.5 
11-100 mA (1.5 0-100 mA 0.5 

0-500 mA 0-5 0-500mA 0.5 
0-t AMP 05 0-1 AMP 0.7 
0-2 AMP 0.5 0-2 AMP 0.5 
0-25 Volt 15E 0 25 Volt 151: 
0-50 Volt .50K 0-50 Volt 511E 

0. ;inn O oil 300R 0-300 Volt 3001: 

"o" Metre 170 "g" Meter Si"' 'l )deter 5250 VU Meter 0_00 

cI' Meters are complete with detectors. 
Modern wide view can he illustrated 
Price 7" 0295 1'0sí. 100. Pelee 4" 03.95 
Pas) lop, 1.00ms 551/1,.''. 

CARBON FILM RESISTORS 
I.,. available 1 watt at 70.11 E 12 range 

10 9-1m n 5^6 tot above 470 KI2 10^;. 
11 at 97p per 100. 

POWER UNIT Type A125 
supplying 6 or 9 Volt 10' 
at 2001nA. 
In moulded ease forming 
a 2 pin 5 A mains ping. 
2 metre output lead with 
4 -way multipllg giving '2.1 

and 2.5 mm sockets and 
3.5 mm Plugs. 
Price 0225. Poet 10p. 

ELECTRONIC MAINS TIMER 
r.liable unit Ideal for timing 

I I,throom/Tollet 
\ end ilators 
stairway! 

'I.mkroom 
lidding etc. 

up to 30 
delay before 

a -hing off. 
try 1-30 mine. 
'I.Iable. Mao Load 400VA 7r 1000 w.dt. 
live. While Case 31' x.31 7". Fitt ín7 

I ructions Included. 
.oic Pries £5.80. Post 211p. 

TRANSFORMERS 

MAINS KEYNECTOR 
,prick. connector 

r , 7.,1 rira) appliances. 
a. \nq, rating. fused. 
v. ill connect n number 
of appliances 
-notekly and 

defy to 
the mains, 
l' lent for 
testing, dem- 

n trattng. 
window die, 
;driver, ele. Warning Light. interlocked 
privent connecting when live. 
Trade Price: £295. Post 25p. 

SAFETY ISOLATING 
Prim. 120/240V. Sec. 120/240V. Centre Tep 
with Screen. 

VA Rel. 
(natta) No. Care 

110 

100 
200 
250 
350 
500HMO 

'íe70 

149 
150 
151 
152 
168 
154 
155, 
158 
109 

Price l'ont 
d Open £ 

£3'74 0.30 
416 052 

£948 7.48 0.63 
1205 9-57 0.05 
14-00 1144 0.80 
1680 1320 1.00 
8070 2748 120 
8095 5544 
7963 7249 

12 & 24 Volts Prim. 200-240V. 

Ref. 
17V _tV No. 

03 
05 

4 
6 
A 

10 
12 
16 
70 
:t0 
40 

015 
025 
05 

1 

á 
4 
5 

10 

10 

20 
30 

242 
111 
213 

71 
18 

70 
100 
72 

116 
17 

115 
167 
22 
ïic 

Price Past 
£ £ 

1 34 
154 
1 69 
2.09 
2-76 
3 68 
398 
487 
5d37 
854 

1028 
1376 
1828 
22.52 

n22 
02'2 
022 
022 
038 
0'42 
052 
0 52 
0.52 
0P5'2 
0,69 
097 
1 00 
1 i 

30 Volts 
Prim. 200-240V. Sec. 12, 15, 20, 24, 80V. 

Amp. Ref. 
No. 

Irá 112 
1 79 
2 3 

3 20 
4 21 
6 61 
6 117 
8 00 

10 A9 

Price Post 

1.68 
220 
8 19 
896 
4.88 
6 80 
8.98 
9 00 

10 00 

£ 
0.22 
05A 
0-38 
0-42 
0,52 
0:,2 
n57 
0 .i7 
ul;; 

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

Amp. Ref. 
No, 

40. 50V. 

Price Poet 
£ 

60 Volts 
Prim. 200.240V. 
Sec. 24, 30. 40, 4S, 80V. 

Angie ReL Price 
No, £ 

0.5 124 2.10 
0.5 102 211 030 

1 1'26 2 97 
1 .12 103 

104 
808 
4-29 

0-38 
0-42 

2 
3 

127 
125 

677 
715 

3 

4 

105 
106 

6-07 
748 

0-52 
052 

4 
5 
fi 

123 
40 

120 

935 
11.55 
1357 

8 107 1100 067 8 121 15 00 
A 116 1419 097 10 1"^- 19.40 

10 119 1780 n-07 12 In9 2182 

MINIATURE AND EQUIPMENT 
Prim. 240V with screen. 

Volt, 
Sec. 1 See. 2 

3-0-3 
0 -It 
0-6 
9--0-9 
0-9 
II -6-9 
0Jó9 
15-0-15 
II- 15 
2q-p_n0 
11 211 

0-15-20 
0-20 
0 '-'0 
:_0 L. 0 12 :0 
0-15-20 
0-15-Y7 
11 15:17 

>ll0i:ullpe 
See. 1 Sec. 2 

200 
0-6 500 550 
0-6 1000 11100 

100 - 
o 9 330 330 
0 A-9 5011 án11 

0-9-9 1000 1000 
40 

0-15 200 200 
30 

0-20 150 150 
0 15 20 500 500 
0-20 300 300 
-- 3500 NO SCREEN 

700 (D/C) 
0-15-20 1000 1000 
0-15-27 500 500 
0-15-27 1000 )ono 

Ref. 
No. 

238 
234 
212 

207 
204 
'4l1 
n_:i6 

241 
237 
205 
214 
1116 
221 
206 
203 
204 

Price 
£ 

Post 
£ 

0.38 
0.30 
0.42 
0.52 
067 
0.87 
0 62 
1-00 
1-00 
1.10 

123 
1 30 
1.68 
128 
1.43 
228 
3 08 
1 23 
1.30 
1 23 
1.30 
2.97 
1-76 
800 
1.55 
a-80 
808 
2.24 

Post, 

0.1n 
017 
0"Y2 
0-10 
Ce In 

0 sr 
0.17 
0-10 
0-10 
0.10 
0 3 
0..2.. 

04n 
Oan 
0 :+` 0.. 
0 :,. 

PLASTIC CASED SILICON BRIDGE RECTIFIERS 

One Amp Two Amp l'ose Alep Six Amp 

00 P.I.V. 259 60 P.LV. 35p 100 P.I.V. 55p 50 P.I.V. 855 

100 P.I.V. 269 100 l'.1.V. 409 200 P.I.V. 69p 100 P.LV. 70p 

200 RI,V. 88e 200 P.I.V. 45p 400 It1.V. 850 200 P-I.V. 80p 

600 P,I.V. 80p 400 P.I.V. 60p 600 P.I.V 75p 400 P.I.V. 90p 

ADD 1 o I' k 1' PER 1.12111:2 

0 
AUTO TRANSFORMERS 

Cased versions are 240 x --II Motus to 11.5 Volts, smart 
steel eased unit, coaled in Hugh resin "ills power lead, 
fuse and 115 Volt American type socket up to 500VA. 
above 500VA cab'^ entry. 
VA (Watts) Rel. No. Price Price Post 

Cased (/pen 
£ £ 

'rapped at 113, 200. 220, 240 Volts 
n 11:1 1.32 922 

64 2.83 050 
-ITppid at 115, 220. 240 Volts 

loo 1 

200 65 556 
300 56 
uno 67 9 50 

limo 04 16.92 
sntn 95 29.70 

7: 
oV t ,. e í7n nn oared, no ill,: -- 

£252 

329 
398 
464 
8.03 

1350 
2530 
3300 

0.39 
0-40 
0.52 
r67 

0.30 

PLEASE ADD 10% FOR V.A.T. 

QUALITY INSTRUMENT CASE 

Strongly moulded in High Moss Grey Plastic (Flame 
Retardant AItS), 

Two interlocking halves secured 
by four corner bolts (supplied). 

Interior Size: 6f" x sr o 25". 

Wall Thickness: I" 
Weight: 111 oza. 

Prier: 2t5(1. Post 15p. 

A.S.P. LTD. 
BYRE HOUSE, SIMMONDS ROAD, WINCHEAP, 

CANTERBURY, KENT. Tel: (0227) 52436 

NEW ! TODAYS MOST EXCITING SPEAKERS 
Never before have speakers of such superb performance and low cost been 
available. Produced by us to quality standards the new GS Range otter you true 
high fidelity at a fraction of the cost. Both models employ fully sealed bass 
reflex enclosures made from quality compressed woods and our modern compact 
designs ensure optimum performance et all times. Finished in Rich American 
Walnut effect. Black Satin front these speakers offer todays best value In high 
quality equipment. 
TECHNICAL SPECIFICATIONS GS500 Power 30 Watts Peak (15 Watts 
RMS) Frequency Range 33Hz to 19000Hz Impedance 8 Ohms Bass Unit 18 cm 
round long throw Treble Unit 7.5cm round Crossover 5kHz Dimensions 
45cm n 22-5cm x 22-Scro (18' x 9' o 9') Volume 17 litres. 
TECHNICAL SPECIFICATIONS GS300 Power 20 Watts Peak (10 Watts 
RMS) Frequency Range 42Hz to 16500Hz Impedance 8 Ohms Drive Unit 
20cm x 13cm long throw with Integral coaxial tweeter Crossover 5kHz Dimen- 
sions 40cm o 20cm s 20cm (16' x 8' x 8') Volume 12 litres. 
GS 500Eí1.98 post tree GS 300 ES - 90 postfree 
ECONOMY Speaker System Ideal for budget hi -fl Stereo Etc. This unique 8 

Ohm system comes complete with leads and super woodarain finish £9.90 pair 
poet free 
PLEASE ADD 10% VAT TO ALL ORDERS TRADE ENQUIRIES WELCOME 

GREGG ELECTRONICS PW4 24 Cranbourn Street 
Leicester Square London WC2 GREGG 

Please mention 

PRACTICAL 

WIRELESS 
when replying to 

advertisements 
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2 
SHORT WAVE DX 

by MALCOLM CONNAH 

A 'Radio Australia Listeners' Club Group' has 
been formed by George Hewlett of 22 Park 
Hill Road, Torquay, Devon and Miriam Bryant 

of 2 Broad Street, St. Columb, Cornwall. The club is 
not only for members of the official Listeners' Club 
but for anyone interested in listening to Radio 
Australia. 

Although the club will mainly serve the South 
West of England the founders are prepared to 
answer any queries about the reception of Radio 
Australia. They would appreciate a stamped 
addressed envelope with any query requiring an 
answer. 

Readers' Logs 
The first two logs this month come from the 

husband and wife team of Douglas and Rita Malpus 
from Cumberland. Douglas uses a 5 valve domestic 
receiver and a 25 foot end -fed antenna, which is often 
used at an alternative address in Scotland. Rita uses 
a Ferguson -Caravelle Transportable with a 120 feet 
long-wire and ATU. The results achieved were as 
follows. 
Douglas Malpus 
6205 R. North Sea International at 1900. 
9670 IBRA Radio noted at 2100. 

11775 R. Nacional D'Espana at 1715. 
15185 R. Finland noted at 1820. 
15295 ORTF, Paris, France at 1110. 
15305 SBC, Berne, Switzerland at 1100. 
15415 R. Kuwait noted at 1850. 
15440 WYFR, USA noted at 2230. 
17770 Radio Sweden at 1400. 
17885 HCJB, Quito, Ecuador at 2130. 
Rita M. Malpus 
9525 AIR, General Overseas Service at 2020. 
9535 SBC, Berne, Switzerland at 2200. 
9650 Deutsche Welle, Cologne at 2145. 
9690 R. Bucharest, Rumania at 1315. 
9833 R. Budapest, Hungary noted at 2230. 
9750 R. Vilnius, Lithuania at 2230. 

11810 V. of Turkey, Ankara noted at 2230. 
15185 R. Finland noted at 2030. 

Christopher L. Hodgson of Sunderland used his 

Codar MultiBand 6 with a 50 foot end -fed, 9 metre 
inverted vee and an ATU to hear: 

9455 Radio Pyongyang noted at 2015. 
9540 Radio Australia, S/on at 1800. 
9695 Trans World Radio, Monte Carlo at 0820. 

11720 R. Nacional, Brazilia at 2315. 
11905 UN Radio, Greenville at 2205. 
15084 R. Tehran, Iran in Farsi at 1030. 
15310 BBC, Far East Relay (Malaysia) at 1530. 
15410 UN Radio, Greenville at 1625. 
15570 Radio Pakistan, S/on at 1530. 
17820 Radio Canada Int. in Czech. at 1715. 
17885 BBC, Cyprus relay at 1155. 
21685 Radio Kuwait, S/off in Arabic at 1505. 

William F. Hitching of Telford in Shropshire has 
a Grundig Satellit 2000 receiver and using only the 
telescopic aerial he heard the following: 
3980 VOA, Munich noted at 2100. 
3985 SBC, Berne, Switzerland at 0700. 
6015 ORTF, Paris, France noted at 0515. 

11730 Radio Nederland, Bonaire relay at 0630. 
15012 Voice of Vietnam at 1800. 
15195 R. Afghanistan noted at 1130. 
17855 NHK, Radio Japan at 0900. 
21535 RSA, South Africa noted at 1500. 
21655 R. Norway (Sundays) at 1400. 
21740 VOA, Greenville at 1700. 
25790 RSA, South Africa noted at 1330. 

Albert E. Ord of South Shields again used his Trio 
9R59DS with a Joystick antenna and Hamgear pre - 
selector the log for this month including: 
3905 AIR, India in English at 2330. 
4955 R. Nacional, Colombia in Spanish at 0530. 
5990 HCJB, Quito, Ecuador in English at 0645. 
9410 R. Pyongyang in English at 2140. 
9570 R. Australia noted at 0800. 
9620 S.O.D.R.E., Uruguay in Spanish at 2200. 

11775 R. Bucharest in English at 0430. 
11780 R. New Zealand heard at 0730. 
11825 V. of Free China, Taiwan, English at 1930. 
15415 R. Kuwait, Pop Music at 1945. 
17755 HCJB, Quito, Ecuador in English at 1900. 
21540 R. Ghana heard in English at 1500. 

Trevor Bland of Lea, near Gainsborough in Lin- 
colnshire, used his Telton TF -182 to log the following: 

5960 R. Canada Int. in English at 1030. 
6030 AFRTS, Washington in English at 0130. 
6040 VOA, Washington in English at 1935. 
7280 R. Moscow in English at 2025. 
9022 R. Tehran, Iran in English at 2005. 
9585 R. Finland in English at 2030. 
9625 R. Canada Int. in English at 2400. 

11815 TWR, Bonaire relay in English at 0100. 
15385 R. Nacional, Brazil in English at 2015. 
15430 AFRTS, Washington in English at 1730. 
17880 HCJB, Quito, Ecuador in English at 2015. 
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ON 

MEDIUM WAVE BROADCASTS 
by CHARLES MOLLOY 

NICHOLAS Taylor who lives at Sunbury -on - 
Thames does his medium wave DXing with an 
Ultra 4175 receiver and a medium wave loop 

antenna. Local radio stations logged include IBA 
London on 719kHz; BBC Radio Blackburn on 854kHz; 
Solent on 998kHz; Medway on 1034kHz; Leeds on 
1106kHz; Derby on 1115kHz; London on 1457kHz; 
Brighton on 1484kHz; Nottingham on 1520kHz; 
Bristol on 1546kHz. Nicholas has been hunting -out 
the stations on the American Forces Network in 
West Germany and he reports hearing AFN Frankfurt 
on 872kHz; Berlin on 935kHz; Munich on 1106kHz; 
Stuttgart on 1142kHz; Heidelberg on 1304kHz; Augs- 
burg on 1394kHz and low power relays on 611kHz 
and 1502kHz. Karlsruhe on 1034kHz is another out- 
let to look for. The Armed Forces Radio and Tele- 
vision Service (AFRTS) operates in many countries 
other than Germany. Stations heard occasionally in 
the UK are Keflavik, Iceland on 1484kHz; Lajes, 
Azores on 1500kHz; Kenitra, Morocco also on 1484kHz 
and Athens, Greece on 1594kHz. 

Kevin Peel (Hornchurch, Essex) has been busy 
with his Astrad receiver and 100ft outdoor aerial. He 
reports hearing BBC Radio Derby on 1115kHz; AFN 
Munich on 1106kHz; AFN Stuttgart 1142kHz and the 
1000kW station at Cluj in Romania on 1151kHz. 
During the summer months Cluj along with Lugof 
on 755kHz carry a multi-lingual programme for 

tourists at 2230hrs GMT with programmes of 
Romanian music and announcements in English, 
French and German. Both stations will verify a 
correct reception report with a QSL card. 

Brendon McNamee reports again from Portrush in 
N. Ireland. With his Sharp BZ -23 receiver and whip 
antenna he has logged BBC Radio Derby 1115kHz at 
2338hrs; Manx Radio, Isle of Man on 1295kHz at 
1655hrs; Radio Sweden 1178kHz with its international 
service at 0020hrs. 

Our regular reporter Brian Murray (Edinburgh) 
has been concentrating on the local radio networks. 
With his Astrad VEF 204 receiver connected to an 
externally mounted TV aerial he has heard IBA 
Birmingham on 1151kHz with close down at 0105hrs; 
IBA Manchester also on 1151kHz testing at 0130hrs; 
BBC local radio stations at Carlisle on 755kHz at 
1415hrs; Blackburn on 854kHz at 1410hrs; Sheffield 
on 1034kHz at 0100hrs; Medway 1034kHz at 2245hrs; 
Leeds 1106kHz at 2350hrs; Derby 1115kHz at 2240hrs; 
Bristol 1546kHz at 2258hrs and Leicester 1594kHz at 
2255hrs. Brian also reports hearing two stations from 
the Iberian peninsula. From Spain, Radio Centro, 
Madrid on 1385kHz at 0155hrs and from Portugal 
CSB2, Radio Club Portugues in Lisbon on 1034kHz at 
0020hrs. Externally mounted TV aerials often give 
good results as a medium wave antenna. Try con- 
necting both the inner and the outer of the co -axial 
down lead to the aerial socket of the MW receiver. 
The outer (shield) will make a good vertical aerial in 
localities free from electrical interference. 

Radio Algeria can be heard on 251kHz (1195m) on 
the long waves in English between 1900hrs and 
1930hrs GMT every evening. The signal, which comes 
from a 750kW transmitter at Tipaza, is heard well 
in the UK. The station asks for reception reports 
which should be sent to Radio Algeria, 21 Boulevard 
des Martyrs, Algiers, Algeria. 

VHF/FM DXING 
by SIMON DAVID 

IF we could forecast, with a useful degree of 
accuracy, likely openings for f.m. DXing then 
one could assume that we would be able to tune 

in together and all obtain near perfect results. It is 
easy to assume this, but the facts are different. What 
one DXer may pick up at one instant may be very 
different from the fortunes of another 100 miles or 
more away. It is sometimes forgotten that some 
British local radio stations may be as far away as 
some of the continentals, for example, North France 
and North England are approximately the same 
distance from Bristol or Oxford. 

Here is a useful idea that could be helpful to f.m. 
DXers. For 50p you can buy the new large British 
Rail timetable. Now why should this be of any value 
to DXing? Well, included with it are two large 
double -sided maps-one of Gt. Britain and the other 
of Europe as far east as the Black Sea. These are 
clearly marked with the main towns and railways 
and make a very clear f.m. DXers map. (These maps 
are worth the 50p alone in my opinion.) If you cannot 
get one then any other flat map of Europe will do. 
("Global" maps tend to distort distance lines.) 

Now use a large pair of compasses, or the cotton - 
and -pencil technique, to draw concentric circles about 
the centre point representing your home town. These 
circles can be drawn to the scale of the map to 
represent distances of 25, 50, 75, 100 etc. miles from 

your home. Next go over the map thoroughly and 
pick out all the known f.m. transmitting stations 
and draw a box around the place name to help it to 
stand out. When you have received any of these 
stations on your f.m. radio receiver, you can fill in 
the box with a light coloured pencil. 

If your aerial is installed in a fixed position, deter- 
mine as accurately as possible the compass point or 
transmitter towards which it is directed. Draw a 
straight line on the map through your home town 
representing this aerial direction and continue that 
line as far as possible across the map. You now have 
a quick reference chart to locate any station that 
comes in within a reasonable distance of that aerial 
line. If you want a reference for marking f.m. trans- 
mitters on the map you can either do it the hard 
way by going through all the radio station details in 
the World Radio and TV Handbook or use the f.m. 
station list that I mentioned last month. 

My thanks to all readers who have written to me 
including Bob Bonsall of Buxton, F. Walshe of South- 
port who has picked up the Isle of Man, R.T.E., Lille 
and several northern local stations using a Stolle 
rotator. Geoffrey Tyrell writes from Aylesbury who 
(I am delighted to learn) has come back to P.W. 
after four years in the wilderness. He makes some 
observations about stations that he can pick up with 
only a single dipole arrangement and a Hacker 
Hunter portable radio. These include BRMB, LBC, 
Capital, BBC Radio London, Medway, Birmingham, 
Oxford and Stoke. 
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The new Oryx 50 is temperature 
controlled. light. small. easy to 
handle. rapid heating and high 
performance It has a temperature 
control within w2'C and 
adjusted in seconds whilst running 
to any value between 200°C and 
400°C Long life Iron coated tip as 
standard (11 sizes available). 
Oryx De -Soldering irons -small 
model SR3A instantly removes 
solder from printed circuits. etc 
accurate. reliable. simple. PTFE 
nozzle. Larger instrument SR2 gives 
more suck. less recoil as only piston 
moves. 

ORYXSO 
TEMPERATURE 

CONTROLLED IRON 

ORYX SR3A 
DESOLDERING 

TOOL 

De -Soldering Tools 
SR3A £5.06 
SR2 CO. 65 

Oryx 50 Iron 
1 et 26.60 

Safety Stano 12 44 

Lower 
prices for 
quantities 

Prices Correct May 1874 
Prices nclude P A P and IC° VAT 

WH.MK spacemiser storage system 

Cabinets have stove enamelled steel frames in 
three heights all of equal width end depth. The 
frames are strong and rigid. fitted with top and 
bottom locating pegs and rear slots making 
stacking, wall or frame mounting positive and 
simple. 

1 off 
121. 122, 123 124 £4.07 
251, 252. 253 £6.16 
501. 502. 503 £1067 
254, 257. 258 £5.83 
504, 507. 508 £10.01 

4 off 
£3.70 
£5.50 
£9.66 
£5.30 
£9.08 

Less for quantities 
All prices Include P. 6 P. and 10% VAT. Prices 
Correct May 1974. 

Contil Mod -3 cases are in sis sizes and offer 
the manufacturer of small instruments an 
attractive low cost case available es stock 
Made in blue PVC coated steel and complete 
with front and rear panels and chassis. they 
are light. strong end rigid. PCE and PSU 
mounting systems available 

r 

BRADR4D 
DRILLING AND 

DEBURRING 

TOOL 

CO NT I L 

IND3 
Mod -301 E4í02 
Mod -302 E4 22 
Mod -303 24.75 
Mod -304 24.71 
Mod -305 ESiss 
Mod -30e Es.SP 

Width Height Depth 

6 5, 
3 5, 
41" 5,' 

11' 

11" 

11' 

Less for Quantities Prices correct May 31 
Prices include P. 6 P 10"" VAT. feet and 
enrewv 

BRADRAO DRILLING AND DE. 
BURRING TOOL equals eleven 
drills. One cut drills and deburrs 
the normal run of ate.le. alu- 
minium, brass. copper end all 

ggll... ete. 

ofc 
land hardboard oure uld 

the need aria It is designed to 
overcome all the problems asso - 
elated with drilling thin materials O.MAX PUNCHES 
-it drills Interlocking hole. for 
instance {} C1.18 
i."-20" in 1" .rep. or 6-36mm in 8." or £1.38 
3mm sops. Both with j-' shanks. 
£1075. Also 15"-25" and 36-00 1 Or P. £1.47 
mm. £27'5a. f £1 88 
All prices include P I P and 10", 
VAT. Prices correct Msy 31 1}"' £2.22 

Q. MAX 
METAL PUNCH 

W. H. 
A 4-5" 3" 
B 4 5" 7" 
C 4 5" 10" 
D 9" 3" 
E 9" 7" 
F 9" 10" 
G 13" 3" 
H 13" 7" 
I 13" 10" 
J 18" 3" 
K 18" 7" 
L 18" 10" 

D. 1 off 
65" £360 
6 5" £4 44 
6 5" £4 91 
8 5" £4 91 
6 5" £5i4 
6 5" £6 28 
8.5" E5 44 
65" £628 
8 5" £6 91 
6 5" £6 28 
6 5" £8 41 
65"£10ß0 

Woodgrain: D £5.44, E d. G 
£6.28, H £8.91. Prices in- 
cludes screws, rubber feet, 
one or two chassis according 
to size and P. & P. and VAT. 

W. H. 
M 45" 3" 
N 4 5" 7" 
O 45" 10" 
P 9" 3" 
O 9" 7" 
R 9" 10" 
S 13" 3" 
T 13" 7" 
U 13" 10" 

18" 3" 
whir' 7" 
X 18" 10" 

D. 
13" 
13" 
13" 
13" 
13" 
13" 
13" 
13" 
13" 
13" 
13" 
13" 

I off 
£4 44 
£5.44 
£691 
£5 44 
£6.91 
£041 
£691 
£841 

£10 20 
£8.41 

£10 20 
£1221 

ADEL 
NIBBLING TOOL 

ADEL 
The Adel cuts holm, of virtually 
any shape and size starting from s 
'k" hole. cutting cleanly like a 
punch and die Ideal for notching 
clearance. on flange. of cabinets 
or chaula. 11.75. 

The design of these 
cases permits the in- 
strument to be built or 
serviced within their 
external panels. 48 
shapes. Low coat. Blue 
PVC/Steel with white 
P.V.C./aluminium panels. 
Prices correct May 1974. 

WEST HYDE 

4 

HARLOW, 
Retail 
Mon. 

Trannies 
BUSH HOUSE, 

ESSEX 

shop open 
to Sat. 

9 to 5.30 

All Prices 
FULLY 

INCLUSIVE 
of VAT 

Telephone: 37739 - P. & P. 15p. - Catalogue 20p. 

74 Series TTL 
(National Semiconductors and I.T.T.) ee LOW PRICES, HIGH QUALITY 

100 plue less 
on 10% the 25+ 
column 
No 'e 1+ 25+ 
7400 20p 18p 
7401 209 18D 
7402 20D 18p 
7403 20p 18D 
7404 alp 19D 
7405 Lip 19p 
7406 Up 49p 
7407 64p 489 
7408 290 29D 
7409 2911 24D 
7410 20p lap 
7411 28p alp 
7412 40D 88p 
7419 819 29p 
7418 499 47p 
7417 67p 68p 
7420 20p 18p 
7422 60p 68p 
7423 600 68D 
7425 609 68g 
7426 850 Sip 
7427 55p 619 
7428 85p 79D 
7430 20p 18D 
7432 420 88p 
7433 97D 91p 
7437 77 749 
7438 77p 74p 
7440 20D 18p 
7441 81p 78p 

No', 1+ '13 + 
74.16 22.81 8218 
7447 21.48 21.34 
7448 £1.98 £1.81 
7450 209 169 
7461 209 19p 
7453 20p 199 
7454 20p 189 
7480 209 18p 
7470 SSp 27p 
7472 83p 80p 
7473 40D 42p 
7474 44p 40p 
7470 63p 67p 
7478 55p 519 
7480 21.10 99p 
7481 21 B7 21 26 
7482 21.10 99p 
7483 21.32 21.29 
7484 21.32 £1.21 
7485 22.75 22.64 
7488 499 41p 
7409 2496 24.29 
7490 82p 71p 
7492 84p 65p 
7493 829 669 
7494 21.04 989 
7496 21.14 21.08 
7498 £1.25 £166 
74100 £2.75 £268 
74104 21.18 21.19 
74105 £168 £1.14 
74107 48p 46p 
74110 67y 650 

No'e 1+ 25 - 
74122 4170 61.59 
74123 28.86 23.28 
74141£110 999 
74145 61.85 £1 48 
74150 £8.80 22 75 
74151 £1.21 21.15 
74153 21.88 £1.15 
74164 £2.20 £1.87 
74155 £1.65 21.21 
74150 £1.65 2121 
74157 21.54 21.48 
74160 22 18 £2.06 
74181 22.18 £206 
74162 £4.84 *4.54 
74163 £4.84 44.64 
74164 42.78 £2.63 
74185 22.78 22.63 
74168 24.28 88.94 
74174 22.78 22.68 
74175 21.94 £1.81 
74178 £1.99 21.87 
74177 22.75 22.84 
74180 2B76 £2 84 
74181 £6 49 26.05 
74182 £2.16 £2.02 
74184 82.69 £2.92 
74190 23.08 £2.89 
74191 82 30 22.24 
74192 £258 £2.30 
74193 22.53 22.30 
74194 28 27 2816 
74195 02.42 £2 80 

Linear 
I ntergrated 
Circuits 
301 DIL 80p 
301 TO99 669 
301 8 PIN DIL 469 
301A DIL 899 
301A TO99 69D 
301A 8 PIN DIL 66P 
307 DIL 69v 
307 TO99 69p 
307 8 PIN DIL 66p 
308 TO99 6459 
308A TO99 6.409 
7090 DIL 859 
7090 TO99 31p 
7230 DIL 999 
7230 TO99 969 
741e 8 PIN DIL 589 
741e 14 PIN DIL 899 
741e TO99 41p 
747e DIL 86p 

748e DOL 41p899 ' 
'-'70414 1.38 
MC1310P 5.88 

7442 BID 78D 74111 £1.52 £1.40 
74196 £218 £2 06 
74197 2218 £206 

7443 21.40 £182 74118 £140 80p 74198 sees 86 05 - 

7444 21.57 41.62 
7445 £2.81 82.18 

74119 £164 21.64 
74121 47p 489 

74199 26.65 £6.05 
74200 £2690 22112 

Resistors 
t Batt 5% carbon 10 
I watt 5% carbon 10 
1 watt 10% carbon 280 
range 10 ohms to 4.7 megohme. j watt m/o 2 % 49 
range 10 ohms to 1 megohms. 

VEROBOARD 
01 016 

20 x 31 24p 199 
28 x 6 27p Up 
85 x 98 27p 289 
31 x 6 81v 81p 
17 x 21 829 689 
17 x 35 81-10 879 

This Is only a small selection 
from our range of components. 
Send 20p for our SUMMER 74 
CATALOGUE. 

17 x 6 (Plain) 90D 
Pin insertion too 67p 57p 
Spot face cutter 46p 460 
Pk 38 Pins 209 20p 

Electrolytic 
Capacitors 

4 VOLT 
47µF 61p 

16 VOLT 
lb µF 6jp 

40 VOLT 
47µF RLp 

VOLUME CONTROLS 
Potentiometers 
Carbon track 500Cì to 22M Q. 
Logg or Linear. 
Single 189 Dual gang (stereo) 44p. 
Mingle type with D.P. switch 18D 

extra, 
100µF 61p 
2'10µF 659 
330µF gip 
1000µF 18D 
47001 F 299 

6.3 VOLT 
33µF 6gp 

93µF Sip 
1502tF Sip 
160µF Sp 
220µF Op 
880µF 17p 
1000µF 17p 
1600µF 25D 
2000µF 489 

100µF Op 
88µF lop 
220µF 11D 
470µF 195 
8801.F 255 
1000µF 859 
2200µF 449 

CARBON SKELETON 
PRESETS 
Small high quality type (linear 
only). All valves 100-6 meg ohms. 
-1 watt 69 each 
_2.5 watt Nil each 

88µF gip 
160µF flip 
470µF lip 

AS VOLT 
10µF 61D 

THYRISTORS 
680F 189 
160ÓµF l8p 
2100µF 18p 
3300µF E8D 

10 VOLT 

22µF elp 
47µF 008 
100µF p 
220µF 0p 
470µF 189 

63 VOLT 
1µF 06p 

47µF 609 
68 F gig 

See our advertisements In 
Practical Electronics and 

of transistors andcs 
for 

diodes. 

22 F 689 
47µF 6jg 
100µF 8ìD 
220µF 8D 

470µF 189 

100ÓµF 229 
22001,F508 

10µF 6+p 
22µF Sip 
68µF 10p 
100µF lip 

SLIDE SWITCH 
SPOT lip each. D.P.D. T. 18D each. 

830µF 100 
470µF lop 
1000µN lip 
150022F 209 
2200µF 24p 

5°°°4F 
8gp µ 

40 VOLT 
8'8µF flip 
12µF 61D 
33µF 60g 

160µF 1.- `"°' 220µF 199 
330µF 229 
470µF 289 
1000µF 44p 

MINIATURE NEON 
LAMPS 
240V or 110V 1.4 6p. 6 plue 60v 
each. 

Mullard Polyester Capacitors 
C280 SERIES 
'250V P.C.mounting: O.010', 0015, 0.022 85p. 0033, 0047. 9008 4p. 01 4ip. 
0.15, 0.22 59p. 0.33 7p. 0.47 91D. 0.68 129. 1µF 14g. 15µF 22p. 22µF 271/. 

C296 SERIES 
400V: 0001µF, 00015, 00022, 0.0033, 00047 89. 00068, 0.01, 0016, 0.022, 0.033 359. 
0047, 0.088, 0.1 41p. 0.16 61D. 0.22 81p. 0.33 12p. 0.47 149p. 
180V: 001µF, 0015, 0022, 0033, 0047, 0068 Up. 0.1 4p. 015 4p. 01 41v 
0.15, 0.22 58p. 0.33 7p. 0.47 gjp. 0.68 12p. 1µF 1460. 1.6uF Up. 22µF 240 

WEST HYDE DEVELOPMENTS LTD., RYEFIELD ORES., NORTHWOOD 
HILLS, MIDDX. HAP INN. Tel: Northwood 24941 cr26732 Telex: 923231 
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CUSTOM CABINETS 328/30 The Banks, Rochester, Kent. Tel: Medway (0634) 404199 

Speaker Cabinets in kit form represent HUGE SAVINGS 

2' x 12" Cabinet 4' x 12" Cabinet Disco Console (includes lid not shown) 
Takes two slaves 

For a long time now a large number of customers have asked us to produce cabinets in kit form, and above we show 

examples of cabinet styles and these are now available either fully built or in kit form ready for you to produce a 

professional finish in a very short time ! 

Kits are available in all specifications and all the kits contain everything you need as follows: - 
1) 4 sides with handle cutouts, front edges rounded, 1 back with jack socket hole, and 1 baffleboard with speaker cutout 
2) P.V.C. cut to size for frame and back, plus false front and back timbers, white front piping and speaker cloth 

3) Recessed handles with fixing screws, jack socket, all fixing screws, corner plates, glue, and full instructions ! 

PRICE &TYPE LIST 
Type Size Price manufactured Kit price 

2 x 12" (illustrated above) 36"x18"x13"x; £19.50 £12.50 

4 x 12" (illustrated above) 31"x 31"x13"xl £24.50 £17.50 

4 x 12" P.A. Column 48"x27"x13"xá £30.00 £21.50 

1 x 18" 31"x31"x13"xá £24.50 £17.50 

1 x 15" with two top horn cutouts 36" x 20" x 13" x £21.00 £13.50 

Mini Disco (state deck cutout BSR, GARRARD etc.) 33" x 20" x 48" x § £20.00 £13.00 

Maxi Disco (illustrated) (state deck cutout BSR, GARRARD etc.) 42"x20"x10"xz £25.00 £18.50 

Please ask for quotation on any other type or size of cabinet you may require. 
ALL OUR PRICES INCLUDE VAT AND UK DELIVERY 

YOUR CAREER in 
RADIO & 

ELECTRONICS P 
Big opportunities and bi& money await the qualified man 
in every field of Electronics today-both in the U.K. and 
throughout the world. We offer the finest home study 
training for all subjects in radio, television, etc., especially 

for the CITY & UILDS EXAMS (Technicians' Certifi- 
cates); the Grad. Brit. I.E.R. Exam.; the RADIO 
AMATEUR'S LICENCE; P.M.G. Certificates; the 
R.T.E.B. Servicing Certificates; etc. Also courses in Tele- 
vision; Transistors; Radar; Computers; Servo -mech- 
anisms; Mathematics and Practical Transistor Radio course 
with equipment. We have OVER 20 YEARS' experience 
in teaching radio subjects and an unbroken record of 
exam. successes. We are the only privately run British 
home study College specialising in electronics subjects only. 
Fullest details will be gladly sent without any obligation. 

To: Bridal' National Radio & Electronics School, P.O. Box 156, 
Jersey, C.I. 
Please send FREE BROCHURE to 

NAME Block 

ADDRESS Caps. 

Please 

W.C. 84 

BRITISH NATIONAL RADIO 
AND ELECTRONICS SCHOOL 

FERRANTI © 
Day from the experts! 

' ALL DEVICES BRAND NEW, TOP GRADE, AND TO FULL 
MANUFACTURERS SPECIFICATION. WE DO NOT SELL 
SECONDS OR REJECTS. 

' WE HAVE STOCKS OF ALL DEVICES FOR IMMEDIATE 
DELIVERY 
WE CAN SUPPLY ANY FERRANTI DEVICE TO ORDER. Send 
SAE for quotation. 

' WE ARE SPECIALISTS IN FERRANTI SEMICONDUCTORS. 
WITH A STAFF OF EXPERIENCED ENGINEERS. 

IN414 £1-32 WITH CIRCUITS AND DATA 
BFS59 15p ZTX310 9p ZTX504 43p ZS170 10p 
BFS60 20p ZTX311 10p ZTX510 17p Z5171 13p 
BFS61 20p ZTX312 10p ZTX530 21p ZS172 16p 
BFS96 15p ZTX313 11p ZTX531 22p ZS174 17p 
BFS97 23p zTX314 13p ZTX550 17p ZS176 23p 
BFS98 20p ZTX320 31p ZTX551 17p ZS178 38p 
ZTX107 9p ZTX330 15p 2N3055 76p ZS270 11p 
ZTX108 8p ZTX331 165 ZS271 16p 
ZTX109 11p zTX382 13p DIODES ' ZS272 18p 
ZTX212 14p ZTX383 15p ZS120 8p ZS274 19p 
ZTX213 14p ZTX384 18p ZSi21 10p ZS276 26p 
ZTX214 15p ZTX450 17p ZS122 13p ZS278 37p 
ZTX300 12p ZTX451 17p ZS123 16p 
ZTX301 13p ZTX500 12p ZS124 18p ZENERS 
ZTX302 17p ZTX501 13p ZS140 25p KS030A to 
ZTX303 14p ZTX502 17p ZS141 43p KS180A all 
ZTX304 21p ZTX503 14p ZS142 33p types l9p 
MOTOROLA MJE2955 LI -30, MJE3055 75p. 
RCA PRICES SLASHED! CA307599p;CA3090Q £3.25 limited quantity only. 
P.E. TRIFFID ZT1711 24p: 2N1132 259. 
GEMINIS AMPLIFIER P.C.B.'s and Semiconductor kits still available. 
SCORPIO Mk II IGNITION SYSTEM. P.C.B. and all semi -conductors 
.rvailable. 

FREE!Our comprehensive catalogue giving data and connection 
diagrams fora wide range of Ferranti semiconductors. 
Just send an SAE. 

POSTAGE & PACKING 10p. FREE ON ORDERS OVER £2.00. 
ALL OUR PRICES INCLUDE V.A.T. 

DAVIAN ELECTRONICS 
PO 80X 38 OLDHAM LANCS , OL2 BXJ 
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ONTHELII 

by Eric Dowdeswell G4AR 

HURRAH! First past the post to drop a report 
into my lap was Stanley Sharred (Birming- 
ham) who is no newcomer to this page. To 

refresh your memories he has a CR100 with a hori- 
zontal centre -fed aerial, feeding an aerial tuning unit 
I am glad to note! An ATU will produce more extra 
'S' points on the meter than anything else! The 60ft 
legs of Stan's aerial are in a Vee configuration so 
the aerial becomes quite a useful beam at the 
higher frequencies. His Morse is obviously pretty 
good so it's high time he went off to get his RAE, 
providing he doesn't neglect his reports of course! 

Dave Patrick (Carlisle) at 15 is a regular reader 
of PW and honoured this page with his first -ever 
report. His set-up of an R1475 plus two 150ft wires 
25ft up should pull in most signals. Try combining 
the aerials Dave, with an ATU, as does Stanley, 
above. Switch in one or the other or both. If they 
can be arranged more or less at right angles good 
all-round coverage can be obtained. I suppose many 
readers of this page wouldn't mind being able to 
get just one 150 footer hanging on the aerial 
socket! 

John Porter (Baslow, Derbys.) wrote an ex- 
tremely short note with his list of goodies, but very 
welcome, nevertheless. All I can say about John is 
that he uses the 9R59DS and 33ft of aerial which 
is obviously a good combination in the right hands. 
Incidentally, I am sending out some log sheets 
which I have run off to those who kindly report in 
to this feature, hoping that they will jot down for 
me any worthwhile DX that they hear, at the time 
they hear it. I know only too well what a bore it 
is to copy out logs especially some time after the 
event when interest has waned. A sheet of carbon 
paper slipped in the log is also a good way of saving 
time if a copy is wanted. As I point out on the log 
sheets, it is the rare country or prefix or QRP 
stations that I would like to know about. 

It seems that BV2A on Taiwan (Formosa of old) 
now has the OK from the authorities to operate 
and is active on 14218 SSB and 14025 CW. QSL's 

have been forthcoming from BV land in the past 
but this ought to make it very much easier now. 
You might like to get excited over OJOMA who is 
expected on from Market Reef with SSB on 14 and 
21MHz. The number of these DX-peditions that do 
eventually get on the air seems to be quite small 
compared to the number of rumours that one hears 
and I long ago learnt to wait until the pileup hits 
the headphones before letting the blood pressure 
rise at the thought of a 'new one' for the log! 

I expect to hear from some of you on the Royal 
Signals Amateur Radio Society expedition to the 
British Honduras spot of English Cay, active mid - 
June as VP1B probably. QSL's to the Society's head- 
quarters station G4RS. 

Don't despair of conditions on the HF bands-the 
information -crammed 160m DX Bulletin of Stew 
Perry W1BB reckons that things have not been so 
good last season on our `DC' band possibly due to 
too many sunspots around! They would indeed come 
in useful on the higher frequencies. In spite of all 
this, however, Stew still lists many prefixes worked 
on 160m that would grace any 20m log. How about 
4S7, VP2, VP8, ZP9, PJ8, ZP1 etc? 'Worked All 
Continents' is always an exciting achievement, even 
on the HF bands, but W5RTQ almost did it in one 
evening on 160m! Only missed out on Africa. 

Log Extracts 
S. Sharred:-160m GC5BGV GD4BEG G13YFY 

GM6CH OE5ANL OH1SJ VE2DN VP2EEL W1HGT 
(599) WB8APH 80m 7X2AH 9K2DC HCBGI HI8EJH 
OA40S ZL2BCG ZL4KF 40m 3D6AW G4AKQ/7Q7 
JY3ZH M1C OH2BGM/OHO T12SW VK2WC VP9A0 
ZP5AR ZS6ME 20m CR4BS WA2ZDF/CP1 KL7BJW 
KM6DZ OA3XI PJ2CW PJ9JR VE6RP VK7PR 
VK8OM VP2AB VP2MW VP2VBH VP8LP VR1AC 
ZL4AD 4S7PB 5X5NK 6Y5ED 8P6EX 15m CR7EK 
FM7WG HK3CTJ JH3GET KG4FX SVOMEE (Crete) 
TJ1EZ TU2DV. 

D. Patrick: -80m CR4BS EP2VJ OY1M 9H4L 
40m CR6CD JW8IL 20m CP1DN CR4BS PJ9D1 
9Y4MA. 

J. Porter: -15m 9G1AR 9W1BX 20m CP1QCC 
CP3BY EL5C HK3BET JAOCRL PJ9EE T12CF ZB2CJ 
CR4LA 

S. Sharred again: -160m KZ5AA VE1MX VP2LPJ 
(St. Lucia) 80m CP1EU EP2VJ (0200) HZ1AB 
(0200) KV4FZ (2300) VP8NP (0030) ZS6DW (0330) 
40m JY3ZH (Amman 0400) KV4FZ (0130) LU8AHW 
(2330) TR8DG (2130) 20m HM1AQ (1330) KH6BB 
(1000) KS6UA (1600) FL8BH (1900) PJ9EE (2130) 
TA2SC (1530) VE8RCS (0900) YB1AY (1730) 
ZL1AXT (1030) 5U7HA (1730) 15m A51PN (1230) 
CX8BZ (2030) EL2KS (1230) FGOBAR (1800-QSL 
to F6CXL) KZ5CZN (2130) VP2SQ (1800 -St. Vincent) 
VP2VBU (1300 -Tortola) 

CW stations in bold, remainder SSB. 

BROADCAST BANDS 
Short Wave Reports by 15th of the month to Malcolm Connah, 27 Lismore 
Road, Highworth, Swindon, Wiltshire, SN6 7HU. 
Medium Wave Logs to Charles Molloy, 132 Segars Lane, Southport, PR83JG. 
VHF/FM Reports to Simon David, cio Practical Wireless, Fleetway House, 
Farringdon Street, London, EC4A 4AD. 

AMATEUR BANDS 
Logs covering any amateur 
band/s in band/alphabetical order 
by the middle of the month to 
Eric Dowdeswell G4AR, Silver 
Firs, Leatherhead Road, Ash- 
tead, Surrey, KT21 2TW. 
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The Pye Book of Audio 
Published by Pye Limited, Cambridge. Produced by 
Daily Mirror Books, 79 Camden Road, NW1 9NT 
124 pages, 12 x 84in. Price 95p. 

WHEN I first heard about the Pye Book of 
Audio, I thought "Oh no, another adver- 
tising gimmick," but how wrong I was. 

This book is a profusely illustrated guide to audio 
in general and is aimed at the beginner and pos- 
sibly first-time buyer rather than the man with all 
the gear already installed in his Hi-Fi den. 

The contents are divided into thirteen chapters 
and there is a foreword written by Benny Green the 
musician. Chapter 1, The Original Sound, by Tom 
Stephenson describes what goes on at the recording 
studio and explains how a record is made. 

Chapter 2, written by John Borwick delves into 
the whys and wherefores of pickups, and illustrates 
how sound is reproduced from tape or record. 

Clement Brown, in Chapter 3 writes on pickups 
and motors and John Gilbert in Chapter 4 expounds 
on tuners and amplifiers. Chapter 5 is written by 
Michael Mayer of the BBC's Engineering Informa- 
tion Department. It's entitled The Broadcast Signal 
and the title really speaks for itself. Chapter 6, by 
Pat Hawker is called Commercial Radio and includes 
a useful question and answer section. 

Chapter 8 is on tape recorders for the home and 
car. Chapter 9 on purchase and care of records and 
tapes and Chapter 10 describes the ins and outs of 
4 -channel sound. Chapter 11 helps the reader decide 
which system to use and how to get value -for -money 
and Chapter 12 explains how your audio unit is 
manufactured. 

The final chapter helps you decide where to place 
your audio set-up in your home, and the end of the 
book contains a useful little glossary of audio terms. 

There's only one strange thing in this work that 
I spotted and that is where a beautiful colour 
picture of a vintage Thorens phonograph is shown. 
There is a disc on the turntable but the caption tells 
us that the machine had a cabinet with facilities 
for storing the playing cylinders -strange! 

Well, Messrs Pye, you are to be congratulated on 
producing a very well written, well illustrated book 
which I know will be of great interest and help to 
many people who are thinking about or are just 
entering the world of audio. 

With the price of 95p, this book just cannot go 
wrong and I thoroughly recommend it. Excellent 
value. -Colin Riches 

Fully guaranteed 
Individually packed 

PL509 8120 
P1.802 95p 
PY93 83p 
PY80 40p 

TRANSISTORS, DIODES etc. 

VALVES PY81 35p 
PY82 35p 

AC 113 
AC 128 

AF 139 
AF 178 

BOY 27 
BSI' 38 

OA 202 
OAZ 200 

OC 200 
OC 206 

2N 3053 
2N 3054 

PY83 90p AC 127 AF 186 B8Y 95A OC 22 8% 754 2N 3055 
A1065 £125 ECH81 30p 02501 70p PY88 95p AC 128 AFZ 12 BYZ 16 OC 25 ZR 11 IN 9390 
AR8 bop ECHOS 46p GZ34 65p PY500 £1-00 AC 176 ANY 26 CRN 1/10 OC 26 ZR 21 2N 3391 
ATP4 60p ECH84 45p 0Z37 81.00 PY800 45p ACT 18 ASE 27 CRS 1/20 00 28 IN 23A 2N 3730 
B12H £300 ECL80 50p KT86 £650 PY801 45p ACT 19 ABY 28 CRS 1/30 OC 29 IN 25 2N 3731 
CY31 605 EC1.82 869 KT88 £2.90 QV03-12 ACT 20 BC 108 CHB 1/40 OC 35 IN 92A 2N 3819 
DAF96 50p 
DF96 50p 
DK96 609 

ECL83 70p 
ECL88 409 
EF38 65p 

MH4 75p 
ML8 SOp 
0A2 40p 

b0 0 
QQV03-10 

11-25 

ACE 28 
ACY 39 
ACY 40 

BC 118 
30 119 
BC 138 

CR8 3/10 
CRS 3/20 
CR8 5/30 

OC 38 
OC 42 
OC 44 

1N 38A 
IN 48 
1N 70 

2N 4058 
2N 4058 
2N 4061 

DL92 40p EF37A OAF70 55p QQVOB-40A AD 149 BC 197 CRS 3/40 O 45 IN 277 2N 4785 
DL98 609 8100 OB2 40p 18'00 AD 181 BC 148A CRS 25/C26 OC 70 1N 415C 2N 5295 
DM70 609 EF40 625 PABC80 R19 eon AD 182 BC 172 GET 115 OC 73 1N 4148 9N 128 
DY86/87 EF41 659 40p 801/400 ADZ 11 BC 172A GET 116 OC 78 2N 458A 9N 164 

359 EF80 259 PC97 459 £260 ADZ 12 BC 212A GE% 66 OC 78D 2N 708 3N 159 
DY802 35p EF83 £110 PCC84 40p 801/600 AF 114 BCY 31 NKT 222 OC 81 2N 918 20 303 
E880C 70p EF85 85p P0085 409 £450 AF 115 BCY 33 OA 5 OC 82 2N 1304 404 
E9200 55p EF86 SOp PCC88 559 8E10 70p AF 116 BCY 72 OA 47 OC 82D 2N 1305 2082 
E88CC/01 EF89 27p PCC89 50p BU41 60p AF 117 BF 115 OA 70 OC 82DM 2N 1307 40'150 

8116 EF91 37p PCC189 60p TT2I 84-20 AP 118 BF 167 OA 71 OC 83 2N 1309 40251 
E180CC 85p EF92 609 PCF80 40p U25 85p AF 124 BF 185 OA 73 OC 139 2N 2062 40668 
EI82CC EF95 35p PCF82 655 U28 85D AF 125 BEY 51 OA 79 OC 140 211 2147 

61.26 EF183 80p PCF84 60p U'27 60p AF 126 BEY 52 OA 91 OC 170 257 2411 
FASO 259 
EABC80 

EF184 319 
EFL200 609 

PCF88 609 
PCF200 75p 

U191 75p us 805 
AF 127 BEY 90 OA 200 OC 172 2N 2989 

889 EL34 605 PCF201 769 UABC80 
EAF 55p 
E1391 20p 

ELIO 50p 
EL41 75p 

PCF801 55p 
PCF802 50p 

409 
11AF42 609 

UL84 40p 
UY41 64p 

185 30p 
1T4 805 

6BA6 25p 
BBEB SEP 

6F32 50p 
6F93 8525 -V.A.T.- 

Please add 10% 
EBC33 75p 
EBC41 8Sp 

EL8I Up 
EL8.2 55D 

PCF805 90p 
PCF806 659 

UBC4I 60p 
UBF80 40p 

ÚY85 S5p 
VR105/30 

IX2A SOP 
1%213 60p 

6BGBG 70p 
61376 55p 

8116 30p 
6J4WA EBF80 405 

EBF83 40p 
EL84 26p 
EL85 44p 

PCF808 865 
PCH200 SOp 

UBF89 40p 
UHL1 705 

409 
{rR150/30 

2E27 28.00 
áA4 609 

to all orders 8BQ7A bbD 
6BR7 II -00 

1100 
635 05p EBF89 SOp ELM) Up PCL8I 609 UBL21 709 409 3D8 40p BBWB 90p 8JOGT 459 EC52 Up EL90 459 PCL82 409 UCC85 45p X66 50p 384 40p 5Z3 80p OAN8 65p 6BW7 90p 026 Sop EC93 60p EL504 70p PCLOS 659 UCF80 70p Z800U £200 9V4 70p 5Z4 80p 8AQ5 45p BC4 Sbp 8J6W 80p ECC81 35p E1131 009 PCL84 459 UCH42 75p Z801U 62.00 58/25451 5Z40T 459 6AQ5W 059 806 40p 637 45p ECC82 83. 

ECC83 Bap 
EM80 46p 
EM84 35p 

PCL86 509 
PCL805 60p 

UCH81 405 
UCL82 3bD 

Z803U 
£186 

65 00 
5B/255M 

6Aß7 605 
6A07 605 

6A06 50p 
BATO 45p 

6CB6 40p 
BCH6 £L40 

827G 499 
6K6GT ECC84 SOp EM87 709 PFL200 70p UCL89 65p Z900T 23.20 6A116 805 BAUE 80p 6CL8 85D 759 

ECHOS 889 EY51 409 PL36 905 11741 85D 11-20 OR4GY 80p OAKS 40p 8A%4GT BDB 400 8E7 95p ECC86 90p EY81 409 PL98 669 11F80 85p 1A3 45p 51740 40p OAKS Up 789 6EA8 70p OK7G 30p ECC88 40p EYSO 40p PI.81 pop UF85 40p 11,4 20p 51,40 50p BALE 269 8A%5GT 6F7 11 00 BKBGT 50p ECC189 05p EY88 40p PIA2 459 ÚF89 409 IRS 40p 5Y3GT 459 SALSW 509 SOP 8F5G 50p 6E25 75p ECF80 85p 
ECF82 35p 

EZ40 50p 
EZ41 759 

P1.83 45P 
PL84 40p 

UL41 605 814 30p 5Y40 409 6AM6 579 8B7 805 6E23 90p 61.6 01 50 

ECF801 60p EZ80 269 PL504 75p 311NIMUM POSTAL ORDER 81. PERSONAL CALLERS WELCOME. 
ECH42 75p EZ81 27p P1.508 £100 MANY OTHERS 7N STOCK inebde Cathode Ray Tubes and Special Valved. U.K. 

Patage Up to 82 12p, £248 17p . Over 63 poet tree. C.O.D. 25p extra. 
HIGH CAPACITY CONDENSERS 29/41FT. AERIALS each consisting of ten 3ft., fin. 

General Electric 25,000 MFD 25VDC (40VDC surge) die. tubular screw -In sections. lilt. (6 -section) whip 
61.00 aerial with adaptor to St the 71n. rod. Insulated bese. 

Opragae 20,000 MOD 55VDC 11-90 stay plate and stay assemblies, pegs, reamer, hammer, Mallory20,000 MFD 30V (45VDC surge) £1.15 etc. Absolutely brand new and complete ready to erect, Mallory 35,000 MFD 15V (20VDC surge) 81.10 in canvas bag. E7 S0 new £4.90 slightly used. Baogemo 20.000 MFD 00V £1 -SO Carriage £1 -50. 

ALL valves 
guaranteed 

61.71. 40p 14m; 80p 2051 805 
6Q70 459 19AQ5 50p 5933 12 00 
60A7 45p 1903 18-00 6057 80p 
88A7GT 30p 19G8 8680 6080 805 
6807GT Sop 19/14 67-00 6064 50p 
6007 46p 20P3 759 6063 70p 
68J7 50p 20P4 11-00 6080 £2 20 
68J7GT SOp 251.6GT 6146 £2 00 
88K7 50p 60p 8020 14.00 
60K70 45p 30C15 1100 9001 80p 
68L76T 46p 30017 8100 9002 505 
68N7GT 30018 90p 9003 555 

45p 30E5 £1.00 9004 30p 
60Q7 pop SOFL1 80p 9006 Sop 
8V60 169 30FL12 
6VOGT 45p 11'06 O.H. Tubes 6714 40p 30FL14 
6%5G 405 85p D07-5 
6XSGT 45p 30L15 955 112-00 
8Y60 SOp 301.17 95p D013.2 
0Z4 bop 30P12 559 115-00 
6 -SOLI 90p 30P19 969 DGI3-34 
7B7 70p 30PL1 969 112-00 
7Y4 769 90PL13 1.14913-35 
9D6 40p 81.10 115-00 
11E2 60.00 30PL14 VCR139A 
11E3 6600 6110 £8 00 
12A0 30p 351.6GT 75p 3BP1 24.00 
12ATO 40p 35W4 505 88D 2800 
12AT7 859 35Z4GT 70p 88J 1800 
12AU7 33p SOCS Up 00L 1900 
12AV6 50p 50CDOG 
12A%7 Sag £140 
12BA6 40p 75 705 Valves es 12BE8 50p 76 60p 
12BB7 bop 78 55p CV2339 
1208 469 80 (10p 14500 
12E1 1800 723A/B JP9/7D 
12K5 1100 17-50 14300 
12K7GT 803 1650 K301 1700 

bop 805 51200 K305 811 00 
12K8GT 807 605 K30811450 

Sop 813 1660 K337 21450 
12Q76T 40p 866A 11.10 KENIA 
128A76T 931A 85.80 £6 00 

50p 954 605 V246A/1K 
12SC7 505 955 409 12800 
12837 45p 956 Sop 32/92/E 
1234 305 957 409 1.3550 
12807 45p 1629 bOp 725A £2200 

Colomor (Electronics) Ltd. 
170 GOLDHAWK ROAD, LONDON W12. 

RETAIL: 7434946 TRADE: 7430805 
Open 9-12.30. 1.30-5.30 p.m. Thursday 9-1 p.m. 
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TWO NEW ADDITION 
POP 40 10" 
40 Watt 
Impedance 
8-15 ohms 
Gauss 14,000 
Voice Coil 
Diam. I }in 
Fitted 
Tweeter Cone 
Range 
50-15,000 Hz 

Rec. Retail Price 
inc. VAT 

£10.95 
Brief details of other 'POP' Speakers 

Rec. Retail 

POP '15' 12" 15 Watt f5'95 
I" Voice Coil inc. VAT 

POP `25/2' 12" 30 Watt £8'99 
2" Voice Coil inc. VAT 

POP '50' 12" 50 Watt E12.99 
2" Voice Coil inc. VAT 

POP '60' 15" 60 Watt f16.95 
2" Voice Coil inc. VAT 

POP '100' 18" 100 Watt £29'70 
3" Voice Coil inc. VAT 

Distributors to Wholesale and Retail Traders 
Manufacturers enquiries to -FANE ACOUS 

S TO FANE 'POP' RAN 
Also for those who can 

afford the very best 
For Instrument Reproduction 

Two Super Sensitive Models 

CRESCENDO '12' B 
Ideal for Lead Guitar etc. 

12" 75 Watt 2" Pole Diam. Gauss 20,000 

CRESCENDO '15' 
IS" 100 Watt 2" Pole Diam. Gauss 20,000 

Rec. Rec. 
Retail 

---......_- 
Retail 

Price Price 
CRESCENDO ' I2' CRESCENDO ' IS' 

£39.95 £48.83 
There is also a 12" Crescendo 
Speaker for General Purpose 
Public Address, and a 12" and 15" 
for Bass Guitar etc. 

Please send S.A.E. for leaflet on 
'POP' or 'CRESCENDO' Range Speakers 

-LINEAR PRODUCTS LTD., ELECTRON 
TICS LTD., 286 BRADFORD ROAD BAT 

Prices shown correct at May 14, 1974 

GE LOUDSPEAKERS 
POP 55 12" 

60 Watt 
Impedance 
8-15 ohms 
Gauss 15,000 
Voice Coil 
Diam. tin 
Range 
50-9,000 Hz 
AN ALL PURPOSE 
UNIT OF HIGH 
sensitivity 
Rec. Retail Price 
inc. VAT 

£15.95 
HIGH FREQUENCY 

HORN UNITS 
MODEL 910 

Rating 25 to 
50 watts 
according to \':1 

filter capacity L 
£15.95 
inc. VAT 

MODEL 920 Rating with recommended 
filter 100 watts £39-95 inc. 

VAT 

WORKS, ARMLEY, LEEDS. 
LEY, YORKS 

MONEY BACK IF NOT SATISFIED 
All brano new, full spec. Top grade. 
FREE fabulous NEW catalogue. Send S.A.E. 

Red + data. 1/8" pin source LED's 17p! Til 209 and clip 22p 
BIG f" panel clip and RED LED 28p. GREEN and clip S9p. INFRA RED LED £1. IC photo amp 44p and amp/switch 85p. 

DIGITAL DISPLAY. LEO 1/3" 0-9 DP. DIL. £1.6º. Waitron type 0-9 DP DIL 
£1.19. SOCKETS 13p. Calculator bait/mains from £19. 

CHIPS. Texas etc. with 4 displays £12.6 displays 
and chip £14.Mostek date and alarm chips with 6 displays £19. pcb £1.49. KIT: All parts and case. National chip. 4 digit £20. 6 x £23. 
GAS sensor TGS 308 £2. KIT £4.69. Fully built £8. 
With data INTEGRATED CIRCUITS 741: 8 pin 29p, to 99 and 14 pin 279, 
748 33p, 709 21p, 710 35p, 723 59p, 555 tinier 79p. ZN414 rz. £110. 703 rf If 28p, 
me 1310 and led £2.76, me 1339 £1.20, TAD 100 and If £2 
t AMP + REGULATOR 7805, 5 (A 7-20) V. also 12 6 15V £1.49. 
AUDIO AMPS: mfc 4000 SOp; I and 2W £119; 3W £1.29 

74N TTL low prices 4111111111, 

Gates 7400, etc. 16p, 7413 329, 7447 £1.25, 7470/72 32p, 7474/76 39p, 7490 63p, 
7492 69p, 74121 499 and all others in cat. 
NEW 16 pin counter/driver 90/47 £2.25. DALO p.c.b. PEN 69p, 
DIL SOCKETS: Professional/gold P. Pins hi or lo Profile 8, 14, 16 Pin 13p. 
2N3055 33p lour £1. BC107, BC108, BC109 all Op each. 
IN014 3p, ZENERS BZY88 Sp, IA RECTS 50V hp, 400V Sp, BRIDGE SOP, 
FETS: 2N3819 19p, 2N3823E 20p, 4418E 25p, 80182/3/4 10p, BC212/3/4 11p, 
BCY70 13p, BD131/2 35p ea., BFY51 /2/315p, 71543 259, 2N2926 Oy 7p, 2N3053 15p, 
2N3702/3/4/5/6/7/6/9110/11 all 9p ea.,2N3904/614p. HEATSINKS 51/T05, 181/T018 
5p. T03: 4YL 29p. TV3 14p 
CAPACITORS: 25V 10, 50, 100 of Sp, DISCS 4p, PRESETS Sp, CARBON- 
PTS 11p. Switch + 11p. Dual SSp. ULTRASONIC TRANSDUCERS £2 ea. 
FLUORESCENT LIGHTS. 8W 13" 12 VOLT £2.59. 

ADD 10% VAT TO PRICES. 
P. & P. 1Op CWO. g' E C I r iJ 

fl I f7 s 50/60 GROVE RD., WINDSOR, BERKS. 

FERRIC CHLORIDE 
Anhydrous to Mil -spec In lib sealed 
packs. lIb 55p (20p); 31b £1.32 (30p); 
101 b £3 65 (60p). 

VERSATILE POWER UNIT 
Contains mains transformer, 2A 
thermal cut-out and bridge rect. Will 
give 1.7-10.5V output with 2 extra 
capacitors. Brand new, only tap (20p). 
Also available In s toy garage with 
press switch, lamp, etc. (Used for 
'Hot Wheels'). Only £1 -OS (30p). 

AMPLIFIER UNIT 
In fully screened case 54 x 5 x 3f" 
2 GET116 on heat sink, 2 zeners, 3 pot 
cores, 4 small transformers, 1% R's, 
C's, etc. 70p (30p). 

3W CASED AMPLIFIER 
Polished wooden cabinet 14 x 13 x 9", 
containing a sensitive (200V) 4 valve 
amplifier with tone & volume controls. 
Gives 3 watts output to the 7 x 4" 30 
speaker. Also a non-standard tape 
deck. Supplied In good working con- 
dition with circuit. Standard mains 
operation. £3.50 (£1). Suitable cas- 
sette £1.10 (30p). Spare head 33p. 
Tape (ex -computer) 75p (20p). Ampli- 
fier chassis only, complete and tested 
(2 x ECC83, EL84, EZ80) + speaker 
£2'SO (40P). 

lib BARGAIN PARCELS 
Hundreds of new components -resis- 
tors, capacitors, pots, switches, + 
PC boards with transistors & diodes, 
also crystals and loads of odds and 
ends. Amazing value £1.02 (40a). 

Scopes in stock for callers, ring for 
details. SAE List. All prices include 
VAT. Carriage In brackets, small 
parts Sp. 

DEKATRON UNITS 
Contain 2 CV2271 dekatrons, 2 4 -digit 
resettable counters, 2 sealed relays, 
2 x ECC81, R's, C's, etc. Only £1.70 
(30p). 

COMPUTER PANELS 
31bsasstd£1-10(30p); 71b£220(40p); 
561b £12 (£2). 12 high quality panels 
with IC's, power transistors, trimpots 
etc. £2.20 (30p), 100 £13 (£1). Panel 
with 7 2k trimpots 33p (10p). Pack con- 
taining 50 14pin DIL IC's, Inc. 7400, 
04, 10, 20, 30 7474 etc, also MC types 
£2 20 (20p). 

COMPONENT PACKS 
500 asstd resistors £1.10 (20p). 2500 
£4 (50p) 10000 £13 (£1), 100000 £60 + 
cary. 150 poly, ceramic, mica caps 
88P (top). 

NEW COMPONENTS 
400V 5A SCR 66p, 200V 449. OC71 ºp. 
14 for £110, OC81D Op, 100/£5.50, 
741C T099 35p, 2N3055 38p, .05/500V 
discs 100/£1 -65, 1000pF disc £1.65/100 
80+80+20µF 350V 10p, 10/43p (30p), 
euF 2500V £2.20 (50p), 4 pole 8 -way 
Yexiey switches 33p (8p). 2 pin DIN 
plug 10p, 5 pin 180° 11p, 3.5mm plug 
Op, phono Sp, 7 pin DIN plug 119,6 pin 
DIN plug 11p, speaker cable Sp/metre 
4 core individually screened 20p/ 
metre. 

Transformers, mains PRI, SEC 16- 
0-16V (r` i 1EA+9V tap £1.65 (30p); 
350V @ 375 rnA, 260V tar, 75mA, 6.3V 
eì, 1A,6.3V /5 4A £2-20(65p). P.0.4 
Digit Counters 25000 50V 55p (12p) 
29F 600V block paper 339 (10P) 
G150/2 Thyratrons ex -equip 33p. 6 x 4' 
40 New Speakers £1 10pr (20p). 
Hewlett-Packard 100MHz counter/ 
timer 524D £66+carr. 

GREENWELD ELECTRONICS (PW4) 
51 SHIRLEY PARK ROAD, SOUTHAMPTON 

New wholesale/retail shop and mail order dept. Other retail shops at 
21 Deptford Bdy, SE8 & 38 Lower Addiscombe Rd, Croydon. 
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R C 
FOR AUDIO 
ON A BUDGET 

PUSH BUTTON CAR RADIO KITZ 
-=-,The Tourist D 

NOW BUILD YOUR.OWN 
PUSH BUTTON CAR RADIO 

Easy to assemble construction kit comprising fully 
completed and tested printed circuit board on which 

no soldering is required. All connections are simple 

push fit type making for easy assembly. 
Fine tuning push button mechanism is fully built and 

tested to mate with printed circuit board. 

Technical specification: 
(1) Output 4 watts R.M.S. output. For 12 volt 

operation on negativè or positive earth. 

(2) Integrated circuit output stage, pre -built three 
stage IF Module. 

Controls volume manual tuning and five push 

buttons for station selection, illuminated tuning scale 

covering full, medium and long wave bands. 

Size chassis 7" wide, 2" high and 4-N" deep approx 

Car Radio Kit £7.70 + 55p post. it pack. 
Speaker including baffle and fixing strip 

£1.65 + 23p postage ft packing 
Car Aerial Recommended - fully retractable and locking 

£1.35 post paid 

Stereo 21 easy to assemble audio system kit, - no soldering 
required. Includes:- 
BSR 3 speed deck, automatic, manual facilities together with 

ceramic cartridge. 
Two speakers with cabinets. 
Amplifier module. Ready built with control panel, speaker leads 

and full, easy to follow assembly instructions. 
For the technitally minded:- 

Specifications: 
Input sensitivity 600mV; Aux. input sensitivity 120mV: Power 

output 2.7 watts per channel: Output impedance 8-15 ohms. 

Stereo headphone socket with automatic speaker cutout. 

Provision for auxiliary inputs -radio, tape, etc., and outputs for 
taping discs. Overall Dimensions. Speakers approx. 

151" x 8" x 4". Complete deck and cover in closed position 

approx. 151" x 12" x 6". Complete only £18.95 
Entras if required. 

£1.37 +E1.60 p U p. 
Optional Diamond Styli 
Specially selected pairof stereo headphones with individual 
level controls and padded earpiece's to give optimum 
performance, £3.85. 

DISCO 59 

. DISCO 
AMPLIFIER 

Reliant Mk IV Mono Amplifier, ideal for the 
small disco or house parties. 

Outputs 20 watts R.M.S. into 8 ohms (suitable 
for 15 ohms). 

Inputs .4 Electrically Mixed Inputs 3 
Individual Mixing controls. *Separate bass 
and treble controls common to all 4 inputs 

'Mixer employing F.E.T. (Field Effect Transis- 
tors)..Solid State Circuitry. "Attractive Styling. 

INPUT SENSITIVITIES 
-Input--1.) Crystal mic. guitar or moving coil 

mic, 2. and 10 mV. (selector switch for desired 
sensitivity. -Inputs -2), 3). 4. Medium output 

equipment -ceramic cartridge, tuner, tape 
recorder, organs etc. 

- all 25UmV sensitivity. 
AC Mains 240V. operation. 

Size approx.121 insx 6 insx 3; ins 

£15.00 60p.postft pack 

45 WATT R.M.S. MONO DISCOTHEQUE AMPLIFIER 
Ideal for Disco Work. Output Power: 45 watts R.M.S. Frequency 

Response 3dB points 30Hz and 18KHz. Total Distortion: less than 

2% at rated output. Signal to noise ratio: better than 60dB. Bass 

Control Range: 13dB at 60Hz. Treble Control Range: 12dB at 

10KHz. Inputs: 4 inputs at 5mV into 470K. Each pair of inputs 

controlled by separate volume control. 2 inputs at 200mV into 

470K. Size: 191 x 101 x 8ins. apyres Amplifier (27.50+f1.50 p. Et p. 

Special Offer: Disco 50 plus two 15" E.M.I. speakers type 14A/780 
(as illustrated on opposite page). Complete f57.00 414.00 p&p. dif 
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COMPLETE. 
STEREO SYSTEM 

£51-00 
40 Watt Amplifier. 
Viscount Ill - R102 now 20 watts per channel. 
System I includes, 
Viscount Ill amplifier - volume, bass, treble 
and balance controls, plus switches for mono/ 
stereo on/off function and bass and treble 
filters. Plus headphone socket. 
Specification 
20 watts per channel into 8 ohms. 
Total distortion@ 10W@ lkHz0.1%. P.U./ (for 
ceramic cartridges)150mV into 3 Meg. P.U.2 
(for magnetic cartridges) 4mV@ 1 kHz into 47K. 
equalised within ± 1 dB R.I.A.A. Radio 150mV 
into 220K. (Sensitivities given at full power). 
Tape out facilities: headphone socket, power 
out 250mW per channel. Tone controls and filter 
characteristics. Bass: +12dB to -17d13© 
60Hz. Bass filter: 6dB per octave cut. Treble 
control: treble +12dB to -12dB @ 15kHz. 
Treble filter: 12dß per octave. Signal to noise 
ratio: (all controls at max.) -58dB. 
Crosstalk better than 35dB on all inputs. 
Overload characteristics better than 26dB on all 
inputs. Size approx. 13i"x 9"x 3-" 
Garrard SP25 deck, with magnetic cartridge, 
de luxe plinth and hinged cover. 
Two Duo Type II matched speakers - 
Enclosure size approx. 17i" 10i" x 6"/ in 

simulated teak. Drive unit 13"x 8" with parasitic 
tweeter. 19 watts handling 

Complete System f51.00 

£6900 
System II 
Viscount Ill amplifier (As System I) 

Garrard SP. 25 (As System I) 

Two Duo Type IIIA matched speakers - 
Enclosure size approx. 31" x 13" x 11i". 
Finished in teak veneer. Drive units approx. 
131"x 8;" with 31" HF speaker. Max. power 
20 watts, 8 ohms. Freq. range 20Hz to 20kHz. 

Complete System £69.00 
PRICES: SYSTEM 1 

Viscount III R 102 amplifier £24.20+11 p fi p 

2 Duo Type II speakers £1400+£2.20 p b p 

Garrard SP25 with 
MAG.cartridge de luxe plinth 
and hinged cover (21.00 + E1.75 p b p. 

total £59.20 

Available complete for only £51.00+E3.50 p. b p. 

PRICES: SYSTEM 2 
Viscount R102 amplifier f 2420 + f1.00 p. & p. 
2 Duo Type IIIA speakers f39 00 -i- £4.00 p. b p. 
Garrard SP25 with 
MAG cartridge de luxe plinth E21.00 + £1.75 p. b p. 
and hinged cover - 

total £84 20 

Available complete for only j 5 ,OO+E4 p b p 

EMI SPEAKERS AT FANTASTIC REDUCTIONS 
THE ULTIMATE COMPLETE SPEAKER SYSTEM 
EMI LE 315 

15" 14A/780 BASS UNIT 
Bass unit on a rigid diecast chassis. 
Superior cone material handles up to 50 
watts RMS, and is treated to give a smooth 
frequency response. Resonance 30 Hz. flux 
density 360,000 Maxwells. Impedance at 
1 kHz is 8 ohms. 3" voice coil. 

Recommended retail price (40.80. 
Our price £45.00-;-f3.50 p. Et p. OUR PRICE f18.70 +f150 p fr p 

List Price f86.00 
A professional standard hive way speaker 
system with enclosure giving top quality 
performance. 
Enclosure Dimensions 
approx. (3ft. x 2ft. x 1ft.). 
Drive Units 
Hand built - 15" diameter bass with 3" 
voice coil, - two 5" diameter Mid Range 
units, - two 31" HF. units, plus matching 
crossover panel with two variable 
potentiometers for mid and high frequency 
adjustment. 
Power Handling 
Continuous rating 35 W rms., Peak power 
rating 70 W. 
Frequency Response 
20 Hz 20,000 Hz. Imp. 8 ohms. 

For the man who wants to design his own stereo - here's your chance to start, 
with Unisound - pre -amp, power amplifier and control panel. No soldering - 
just simply screw together. 4 watts per channel into 8 ohms. Inputs: 120mV 

(for ceramic cartridge). The heart of Unisound is high efficiency I.C. monolithic 
power chips which ensure very low distortion over the audio spectrum. 
240V. AC only. £7'64 + 55p. p 8 p 

Just write your order giving 
your credit cardnumber 

DO NOT SEND 
YOUR CARD 

Mail orders to Acton. Terms C.W.O. 
All enquires Stamped Addressed Envelope. 
Goods not despatched outside U.K. 

Leaflets available for all items listed 
thus (*) 
Send stamped addressed envelope. 

950 
KIT 

Five matched speakers and crossover unit 
for handling up to 45 watts, frequency 
esponse from 20 to 20,000 Hz. 

Huge 19" x 14" (approx.) high efficiency 
Bass -Speaker with 16,500 -gauss magnet 
built on a heavy diecast frame. 
The four 10,000 gauss tweeters, each 31" 
dia. approx., are fed by the crossover which 
critically adjusts signal for maximum 
fidelity. Impedance at 1 kHz is 8 ohms. 
Bass coil 2", others 0-5". Recommended 
list price f4400. OUR PRICEf19.50 

f £1.50 p £t p Special Offer 

Elegant self selector push button player for use with your stereo system. 
Compatible with Viscount III system. Unisound module and the Stereo 21. 

Technical specification Mains input, 240V. Output sensitivity 115mV 
Comparable unit sold elsewhere at E24.00 approx. 

Yours for only £10.95+ 90p. p O p 

V 
Radio and TV Components (Acton) Ltd. 

21 High Street, Acton, London W3 6NG /c 
323 Edgware Road, London W2 
Personal Edgware Road: 9a.m.-5.30p.m. Half day Thurs. 
Shoppers Acton: 9.30 a.m.-5 p.m. Closed all day Wed. 
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G. F. MILWARD, 369 Alum Rock Road, 
rrt1 Birmingham B8 3DR. Tel. 021-327 2339 y 

S TYPeCON 
Frequency Price Type 

CY 71 45 200 MHz 12p 
BFS 95 140 70 MHz 17p 
BFS 95 40 70 MHz 77D 
BFX 12 25 210 MHz 1Op 
2N 2906 80 200 MHz 159 
2N 3702 40 100 MHz +1D 
2N 3703 50 100 MHz 12p 

SILICON N.P.N. 
BC 106 30 150 MHz ISp 
BC 109 30 150 MHz 15p 
BF 179 225 125 MHz 40p 
BF 180 30 625 MHz 2Sp 
BFW 58 80 80 MHz 1SP 
BFX 43 30 500 MHz 209 
BFX86 40 50 MHz 179 
BEY 53 30 50 MHz 109 

2N7Ó97 15S 000 MHz SO 

40 MHz 
p 

2N 718 60 To MHz 1£P 

2H 744 
25 

300 MHz 12p 

2H 2220 
75 60 MHz 
00 250 MHz 15p 

S N.P.N. 
Type otage Frequency Price 
2N3707 60 100 MHz 12p 
2N 579 30 46p 
2N 5179 20 900 MHz IOp 
GERMANIUM P.N.P. 
ACY 44 50 1 MHz lOp 
AF146 80 75 wattsH Et 
AF 124 20 75 MHz 20p 
AFY 19 32 350 MHz 20p 
ASV 32 25 5 MHz 10p 
ASZ 21 15 15 

GET 113 32 
450 MHz 120p 

GET 120 32 2 watts top 
OC 123 50 1 MHz 10p 
OCP 70 Light-sensitive 20p 
2N 1307 30 10 MHz 1Sp 
2N1309 30 15 MHz 15 
2N 448 60 150 watt,' E1 

HIGH FREQUENCY, POWER 
BFR 64 40 1,200 MHz Et 
BLY 80A 35 650 
BLY 93A 60 500 MHz É5 

2N 7Ó9S 
36 1,200 MHz 

800 MHz 15p 

12 VOLT FLUORESCENT LIGHTING 

- 

... - ...- -' '-_'-- 

INVERTER TRANSFORMERS 13/15 WATT 70p 
(CIRCUIT INCLUDED) 
"CURRENT ECONOMY" TRANSISTOR (600 ma.) 50p 

"MAXIMUM LIGHT" TRANSISTOR (1.3A) 50p 
RESISTORS/CAPACITORS TO SUIT 15p 
LAMPHOLDERS (LONG LEAD) 30p PAIR 

(SHORT LEAD) 20p PAIR 
WHITE ENAMEL CASE, 18" or 21" 70p 

TUBE, 18"-15 WATT or 21"-13 WATT 45p 
(NOTE:- TUBE ONLY SUPPLIED IF CASE ORDERED, 
TO PREVENT POSTAL DAMAGE) 
13 WATT FITTING READY BUILT AND TESTED- 
INCLUDING TUBE £3'75 

POST/PACKING 20p PER ORDER 

MICROWAVE DEVICES 
CL 8300 Gunn affect osciiiator 94 GHz £/O 

CL837eo ditto 10.59.5 

GHz 
GHz éH 

CL8390 ditto 11 5GHz Eu 
CL 8430 ditto 9.35 GHz E40 
CL8450 ditto 935GHz £40 
CL8470 ditto 9.35 GHz £40 
BXY 27 Vaunter Diode. "S" Band. Cut -of 70 GHz E1 

BXY 28 Varecter Diode. Cut-off 100 GHz Et 
BXY 32 Frequency Multiplier. "X" Band ISO GHz E1 
BEY 35A/C ditto 25 GHz £1 
BXY 36C/D ditto 75 GHz E1 
BEY 37C/D ditto 100 GHz E1 

BXY 38C/E ditto 120 GHz El 
BXY 39C/D ditto 150 GHz E1 
BXY 4001E 
BXY 41 C/D/E 

ditto 180 GHz E1 
ditto 200 GHz £1 ALL GOODS PLUS 10% V.A.T. 

CAPAC TO SRESISTORS 
100 DIODES 

RANST 
DEED 

L 
r SQ NS 

AzODSD IE ES" PC £ T I> OR8 
VERO BCIeg ETC. L 

r 
D ODES LATR 

12 

SISA ORS,F 
INDUCTORS, RESISTORS 
6 CAPACITORS 

POSTAGE 23p 1 
PACK No. 1 POSTAGE 23p I PACK No. 3 POSTAGE 23p l PACK No.5 POSTAGE 239 I PACK No. 7 

100 RESISTOR 

Is 100 CERAMIC 
CAPACITORSS 
100 POLYSTYRENE 
CAPACITORS 

100 

S CAPACITORS100 
CERAMIC 

50 MULLARD POLYESTER 
CAPACITORS 

1 TRANSISTORISED t 13 TRANSISTORISEDT 
SIGNAL INJECTOR KIT 

100 RESISTORS 

(ASSORTEDACITORS i 1 100 
P TYPES) 

POSTAGE 23p 1 PACK No. 2 POSTAGE 23p PACK No. 4 POSTAGE 23p l PACK No. 6 POSTAGE 23p PACK No. 8 

SUPERSOUND 13 HI-FI MONO 
AMPLIFIER 

A superb solid state audio amplifier. Brand new cot - 

ponents throughout. 5 silicon translator,' plus 2 power 
output traneistore in push-pull. Full wave rectification. 
Output approx. 13 watts r.m.e. into 8 ohm. Frequency 
response 12112-30KHE ± 3dB. Fully integrated pre- 
amplifier etage with separate Volume, Bass boost and 
Treble cut controls. Suitable for 8-15 ohm speakers. 
Input for ceramic or crystal cartridge. Sensitivity approx. 
40,oV for full output. Supplied ready built and tested, 
with knobs, escutcheon panel, input and output plugs. 
Overall size 3" high x 6" wide x 74" deep. AC 200/250V. 
PRICE 812.00. P. A P. 50p. 

DE LUXE STEREO AMPLIFIER 
A.C. waive 200=240 v. Using heavy duty fully Isolated 
insane transformer with full wave rectification giving 
adequate smoothing with negligible hum. Valve line up: - 
2 x ECL86 Triode Pentodes. 1 x EZ80 as rectifier. 
Two dual potentiometers are provided for base and 
treble control, giving bus and treble boost and cut. 
A dual volume control le used. Balance of the left and 
right hand channels can be adjusted by means of a sepa- 
rate 'Balance' control fitted at the rear of the chassis. 
Input sensitivity is approximately 300m/v for full peak 
output of 4 watt. per channel (8 watts mono), Into 3 ohm 
speakers. Full negative feedback in a carefully calculated 
circuit, allows high volume levels to be used with negligible 
distortion. Supplied complete with knobs, cheetah else 
11"w o 4"d. Overall height including valves 5". Ready 
built & tested to a high standard. 

PRICE 01040. P.@P. 50p. 

LOUDSPEAKER BARGAINS 
lin 3 ohm 01 25, P. A P. l5p 7 x 4in 3 ohm 61.40 P. A P. 
20p. 10 x bin 3 or 15 ohm £8.10. P. & P. 30p. E.M.I. 
8 o lin 3 ohm with high flux magnet £170, P. & P. 20p. 
E.M.I. 134 x 8in with high flux ceramic magnet with 
parasitic tweeter 3, 8 or 15 ohm £8.50 P. & P. 30p. 
E.M.I. 13 x Bin, 3 or 8 or 15 ohm with two inbuilt 
tweeters and crossover network £4.66. P. & P. 30p. 
EMI CERAMIC MAGNET HEAVY DUTY TWEETER. 
approx. 31in. Av. 3 or 8 or 15 ohms. 5125 pine 20p p. & P. 
BRAND NEW. 12ín 15w H/D Speakers, 3, 8 or 15 ohm. 
(state which). Current production by well-known British 
maker. Now with ]Ii0ux ceramic terrobar magnet 
assembly 49.90. Guitar models: 25w £9,90. 31w 11100. 
P. @ P. 45p each. 

PRICES INCLUDE VAT 

SPECIAL OFFER ! 

HI -F1 LOUDSPEAKER SYSTEMS 
Beautifully made teak Ankh enoloaure with moot 
attractive Tygan-Vynair front. Blas 16" high x 109" 
wide a 8" deep. Fitted with E.M.I. Ceramic Magnet 
15" x 8" ham unit, two H.F. tweeter unite and 
°remover. Maximum power handling 10 watts. 
Available 5 or 8 or 15 ohms impedance. 

OUR PRICE 09.25 Carr. 75p 

Cabinet Available Separately £495, Carr. 85p. 
Also available in 8 ohms with EMI 18" x 8" base 
speaker with parasitic tweeter 07.16, Carr. 75p. 

3 -VALVE AUDIO AMPLIFIER HA34 MK I 
Designed for Hi-FI reproduction of records. A.C. Main 
operation. Ready built on plated heavy gauge metal 
chassis, else 74"w. x 4"d. x 41"h. Incorporates ECC88 
E1,84, EZ80 valves. Heavy duty, double wound main 
transformer and output transformer matched for 3 ohm 
speaker. Separate volume control and now with improved 
wide range tone controls giving bass and treble lift and 
cut. Negative feedback line. Output 44 watt.. Front 
panel can be detached and leads extended for remote 
mounting of controle. Complete with knobs, valve., etc.. 
wired and tested for only 8600. P. A P. 45p. 

HSL "FOUR" AMPLIFIER KIT. Similar 1n appearance 
to HA34 above but employe entirely different and 
advanced circuitry. Complete set of parts, etc. 56-00. 
P. & P. 45p. 

SPECIAL BARGAIN OFFER) 
Limited number of BOA 0123 Auto Changer De Lune 
with lightweight tubular arm and stereo cartridge. 
Brand new. ONLY £600 + p. & P. 60g. 

BATTERY OPERATED MEGA 
CIRCUIT TESTER 

made by Evershed and Vignoles Ltd., Measures from 
0.1 ohm to 200,000 ohms in 2 ewitched ranges. Used 
but In perfect condition. Complete with test probes, 
Leather carrying cue and 44 volt standard battery. 
Only £7.00 + 40p p @ p. 

HARVERSONIC SUPER SOUND 
10 + IO STEREO AMPLIFIER KIT 

NEW FURTHER IMPROVED MODEL WITH 
HIGHER OUTPUT AND INCORPORATING HIGH 
QUALITY READY DRILLED PRINTED CIRCUIT 
BOARD WITH COMPONENT IDENTIFICATION 
CLEARLY MARKED POR EVEN EASIER CON- 
STRUCTION 

A really first-olese HI-FI Stereo Amplifier Kit. Ueee 14 
translators Including Silicon Transistors in the first live 
n apes on each channel resulting in even lower noise, 
level with Improved sensitivity. Integrated pre -amp with 
Base, Treble and two Volume Controls. Suitable for us 
with Ceramic or Cryetal cartridges. Very simple to 
modify to suit magnetic cartridge -instructions included 
Output stage for any speakers from 5 to 15 ohms. Compas 
design, all parts supplied including drilled metal work 
high quality ready drilled printed circuit board, .mar 
brushed anodised aluminium front panel with matching 
knobs, wire, solder, nuts, bolts -no extras to buy 
S imple step by step inetructione enable any constructor 
to build an amplifier to be proud of. Brief specification; 
Power output: 14 watts rms. per channel into 5 ohm. 
Frequency response ±3dB 12-90,000 Hz Sensitivity: 
better than SOmV into 1Mí1. Full power bandwidth. 
f8dB 12-15,000 Ho. Base boost approx. to }12dß. 
Treble cut approx. to -16dB. Negative feedback 18dB 
over main amp. Power requiremente 35v. at 1.0 snip. 
Overall Size 12"w. x 8"d. x 21"h. 
Fully detailed 7 page construction manual and part. 
list tree with kit or send 18p plue large S.A.E. 
AMPLIFIER KIT .. .. £11.56 P. a P. 25D 
(Magnetic input componente 33p extra) 
POWER PACK KIT .. .. £660 P. A P. 35p 
CABINET £8.60 P. & P. S5p 

(Poet Free if all unite purchased at same time) 
Full after sales service 

Also available ready built and tested £2510. Poet Free. 

Note: The above amplifier fe suitable for feeding two mono 
totem. Info inputs (e.º. mike, radio, )win record decks, etc.) 
and will then provide mixing and fading facilities for med- 
ium powered Hf -Fi DOeolheºace nee, etc. 

SPECIAL OFFER 
LIMITED NUMBER OF BRANI) NEW ELAC 10' 
TWIN CONE LOUDSPEAKERS. With large ceramic 
magnet and plastic sed cone eurrom)d. 8 ohm Impedance. 
68.70. P. A P. 35p. 

Open 9.30-5.30 Monday to 
Friday. 9.30-5 Saturday 
Closed Wednesday. 
A few minutes from South Wimble- 
don Tube Station. 

HARVERSON SURPLUS CO. LTD. 
(Dept. P.W.) 170 HIGH ST., MERTON, LONDON, S.W.I9 Tel.: 01-540 3985 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

(Please write clearly) 
PLEASE NOTE: P. & P. CHARGES 
QUOTED APPLY TO D.K. ONLY. 
P. & P. ON OVERSEAS ORDERS 
CHARGED EXTRA. 
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<Ire 
and make no misfoke 

AUDIOTRONIC Model ATM1 
Top value 1000 
opv kat multi- 
maa. 
0/10ßO/260/1 000 

Doit 
AC and 

C correm 0-1mÁ/ 
100mÁ. Raisteme: 
01150k ohm,. 
Decibels: -10 to 
+2246. Size 90 
50 x tete 
Compete with 
tat leads. 

OUR PRICE £3.25 P&P 15p 

U4323 MULTIMETER 
20,000opv. Simple 
unit with audio/IF f 

oscillator. Suitable 
for general receiver 
toni Ranpu 
0.5/2/10/50/250/ 
50011000V DC. 
2.5/10/15/250ß00/1000V AC. 0.05/ 
0.5/5'50/500mA DC. Resistance: 
x 10, x 100.0 1,000.0 10.000 (50£2. 
500£1. 5kQ, 50kç2 centre scale) 
Battery operated. Size: 160 x 97 t 
40mm. Supplied in carrying cm com- 
plete with tat leads. 

OUR PRICE £7.00 P&P30p 

MODEL HIOKI 73íX 
30.000 opv. Over- 
load protection. 
6/30/60/300/600/ 
1200V DC.12/60/ 
120/600/1200V AC 
60/µA/ 
30mA/300mA. 
26/200K/ 
2 Meg Ohm. 
-10to e3dB. 

OUR PRICE £7.50 
P&P 30p. 

HIOKI 750X VOLTOHM- 
MILLIAMETER 
43 ranges: 0-0.3/0.6/ 
1.5/3/6/12/30/60/150/ 
300/600/1,200V DC. I 

0-3/6/15/30/60/120/ 
300/600/1,200V AC. te 
Current: 0-30/60uA/ 
1.5/3/15/30/150/300 
mA/6/12A. Resistance: 
0-3/300k/3/30Mohms. 
Decibels: -10 to +17dB. Outputt:- 
0-3/6/15/30/60/120/300V. AA ur. 

y t 3% DC t 4% AC. Sensitivity: 
50,000 opv DC, 5,000 opv AC. 4 inch 

ter. Built in protection. Size: 57 x 
iÓ2 x 153mm. 
OUR PRICE £11.95 P&P40p 

KAMODEN 360 MULTIMETER 

DC 
Mghl 

100kohmN 
mitivrty 

AC lOkohmN 
5" mirror scale, 
ovedudppaapsrotet- 
2d.R0ß0/250/ 
d. 

0.5/ 

1000V DC. 5/10/ 
50/250/1000V 
AC. Current: 
0.01 mA/O 5ß/5O/ 
500mA/10A. 
Resistance: 0.1/ 
1/10/100 ohms/ 
1/10/100k ohms/ 
10/100M ohms. 
Decibels -20 to 
+62dB. Battery operated. Size: 180 x 
140 x 80mm. Supplied complete with, 
test lads etc. 

OUR PRICE £17.50 P & P 40 

MODEL AF.105 VOM 
50,000 opv. Mirror 
scale. Meter 
protection. 
0/3/3/12/60/120/ 
300/600/1200V DC. 
0/6/30/120/ 
300/600/1200V DC 
0/30µA/6/ 
60/300 mA/ 
12 Amp. 0/106/ 
1 m/10m/100 
Meg Ohme.-20to ' 17dB. 
OUR PRICE E12.50 PEP 30p. 

TMK IOOK LAB TESTER 
100,000opv. 614" 
scale. Buzzer 
Bron circuit check. 
SemitNityy 100000 
op e DC.t5kN Ac 
DC Vats: 0.5/2.5/ 
10/50/250/1000V 
AC. 3/10/50/250/ 
500/1000V DC. 
current 10/100uA/10/ 
10/100/500mA/2.5/1OA. Resistance: 
lk/10k/100k/10 Mepo//100 Meg ohms. 
Decibels: -10 to +49dB. Plastic use 
with carrying handle. Size: 190 it 172 
x 99mm. 
OUR PRICE £19.95 P&P 30p 

AUDIOTRONIC Model ATM5 
movement, 

m with tg 
ohms adjustment 

0V AC/160/ 
(2500 0V 0C, 
300/66/6 0VlDC /30/ 

15000 opv). 0-300 
A/0300etA DC. 

Resi.unee: it 10 & 
x 100. -10 to +16dB. 
Supplied with battery 
test leads end data - 

booklet. Size: 121 x 73 a 29mm. 
OUR PRICE £3.50 P&P 15p 

U4324 MULTIMETER 
High aroitivity, over. 
load tatted. 

O.á/112/30 
zo 

60/120/600/1200V 
DC. 3/6/15/60/150/ 
300/600/900V AC. 
Current: 0.06/0.6/ 
8/50/600mA/3A DC. 
0.3/3/30/300mA/ 
3A AC. Resistenc.: 
25/500 ohms/0.5/5/50/500k ohms/5 
Mohms. Decibels: -10 to +12dB. Size 
167 x 98 x 63mm. Supplied comp - 
Me with tat leads, span diode end 

struoioro. 
OUR PRICE £8.00 P&P 3Op 

MODEL 500 
30,000 opv with 
overload protect. 
Lion. Mirror scale. 
0/0.5/2.5/10/25/ 
100/250/500/ 
1000V DC. 
0/2.5/10/25/100/ 
250/500/1000V 
AC. 0/50uA/5ß0l 
500mA. 12A DC. 
0/60k/6 meg/60 megolrmx 
OUR PRICE £13.95 Carr. paid 
Leather cm for above E1.75 

370WTR MULTIMETER 
Features AC current 

reges. 20,000opv. 
0/0.5/2.5/10/50/ 
250/500/1000V DC. 
0/2.5/10/50/250/ 
500/1000V AC. 
0/50uA/1/10/100 
mA/1/10A DC. 
0/100mA/1/10A 
AC. 0ßk/50k/500k/ 
5 Meg/50 Meg. 
Decibels: -20 to +62dB. 
OUR PRICE £19.95 P&P 309 

LB4 TRANSISTOR 
TESTER 
Tats PNP or NPN 
tramiston. Audio 
indication. Operates 
on two 1.5V 
batteries. Complete 
with instructions etc. 
OUR PRICE 
£4.50 P&P 20p 

U4341 Multimeter 8 
Transistor Tester 
27 ranges. 16,700opv. 
Overload protected. 
Ranges: 0.3/1.5ß/ 
30/60/150/300/900V 
DC. 1.5/7.5/30/150/ 
300/750V AC 
Current: 0.06/0.6/ 
6/60/600mA DC. 
0.3/3/30/300mA AC. 
Resistance: 0.06/ 
0.6/2/6/20/60/200k ohms/2 
Battery complete 

aphln 
ca 

pprobeai and steel carrying 
cm. Size: 115 it 215 x 90mm. 
OUR PRICE £10.50 P&P 30p 

' _. 

HIOKI MODEL 700X 
100,000opv. Overload 
protection. Mirror wale. 
.3/0.6/1.2/1.5/3/6/ 

12/30/60/120/300/ 
600/1200V DC. 
1.5/3/6/12/30/60/150/ 
300/600/1200V AC. 
15/30uA/3/6/30/60/ 
150/500mA/6/12A DC. 
2k/200k/2M/2OMOhmt. 
-20 to +63dB. 
OUR PRICE £14.95 P&P30p 

KAMODEN 72.200 Multitester 
High sensitivity 
tester. 200,000 opv 
Overload protected. 
Mirror wale. 
Rargn 0/.06/.3 
3/30/120/600/ 
1200V DC. 0/3 
12/80/300/11200 
V AC. 0/6uÁ/ 
1.2mA/120mÁ/ 
6002A/12Á DC 
0/12A AC. -20 to 
+63dß. 0/2k/200k/ 
2 Meg/2000 Megohms. 

OUR PRICE £22.50 P&P 30 

S100TR MULTIMETER 
TRANSISTOR TESTER 
100í0á pu. Mirror 

protection. 0/0.12/ 
rload 

.6/3/12/30/120/ 
600V DC. 0/6/30/ 
120/600V AC. 
0/12/600uA/12/ 
300mA/6/12A DC 
0/10k/1 Meg/ 
100 Meg. 
-20 to +50d8. 
0.01-0.2 MFD 
Tramiel. 

nno. 
i tester manures Alpha, Beta 

nd ICO. Compete with instructions, 
batteria and leads. 

OUR PRICE £19.95 P&P 259 

ma. 

Y 

MODEL TH12 ._,. 
20,000 opv. Overload ¡¡,M 
protection. Slide switch n 
selector. 0/0.25/2.5/10/ 
50/150/1000V DC. 0/10/ 
50/250/1000V AC. 0/ 
50uA/25/260mA DC. 
0/3k/30k/300k/3 Megohms. -20 to 
+50dß. 
OUR PRICE £5.95 P&P300 

e1 

HIOKI Model 720X VOM 
A versatile, 

irate 
maear- 

nstrument 
20 000 op. 0/ 
5/25/100/500/ 
1000V DC. 0/10, 
50/250/1000V 
AC. O-50tA/ 
260mA. 0-20k/ 
2 Megoms. 
OUR PRICE 1 

£5.97 
P&P 30p 

U435 MULTIMETER 
20,000opv. Overload 
protected. R 
75mV/2.5/10/25/ 
100/250/500/1000V 
DC. 2.5/10/25/100/ 
250/500/1000V AC. 
Current: 50uA/1/5/ 
25/100mA/0.5/2.5A 
DC. 5/25/100mA/ 
0.5/2.5A AC. Resist- 
ance: 0.3/3/30/300k 
gamer. Size: 205 x 110 x 84nen. Sup- 
plied complete with leads, crocodile 
clips end steel carrying u0/. 
OUR PRICE £8.75 P&P 30p 

Model HT10064 MULTIMETER 
Overload protected, 
shook proof circuits. 
9.5uA Meter with 
mirror le. Sensitivity I 

100kV. Polarity change 
switch. Ranges: 0.5/2.5/ 
1-/50/250/500/1,000 
Volts DC. 2.5/10/50/ 
250/1,000 Volts AC. 
DC reeistenci 0-20/ 
200k/2/20 Meg. ohms. 
DC current:- 10/250uA/2.5/25/250 
mA/10A. AC currant: -0-10A. -20 
to +62dB. Operates from 2 x 1.5V 
batteries. Size: 180 x 134 x 79mm. 

OUR PRICE £17.50 P&P sop 

U4317 MULTIMETER 
High amitivity 
instrument for field 
end laboratory work. 
Knife edge pointer, _ 
86mm. mirror scale. - =11.7 
Re :110/25/500mV/ 0.5/2.5/0/100/250/500/1000 
V DC. 0.5/2.5/10/25/50/100/250/ 
500/1000V AC. Current: 50uÁ/0/5/ 
1/5/10/50/2500tA/1/5A DC. 0.25/ 
0.5nß: 10/50/ AC. Re - 
s 0.5/10/100/200 ohms/1 /3/ 
301300k ohms. Decibels: -5ío+1058 
Battery operated. Size: 210 x 115 
90mm. Supplied in carrying cm eom 
plate with lead,. 

OUR PRICE £15.00 P&P 40p 

KAMODEN HMG500 
insulation resistance tester 
Range 0-1,000 
Megohms, 500V. 

Widerq operated. 

Ceter 
4"0 4%". 

omplete with 
deluxe carrying 
case, betteria and imtructios 
OUR PRICE £19.95 P&P 30p 

MODEL PL436 
20.000 opv DC. 
8000 opv AC. 
Mirror scale 
6/3/12/30/120/ 

600V DC.3/30/ 
120/600V DC. 
60/600pA/60/ 
600mA. 
10/100K/1 Meg/10 Meg Ohm. 

20 to 46dB . 

OUR PRICE £6.97 P&P 30p 

.sirr 

U4312 MULTIMETER 
extremely sturdy 
instrument for 
general electrical 

667 
0/0.3/1.5/7.5/30/ 
60/150/30/60o/ 
900V DC & 75mV. 
0/0.3/1.5/7.5/30/ 
60/150/300/600/ 
900V AC. 00uÁ/ 
1.5/6/15/150/60/ 
600mA/1/1.5/6A 
DC. 0/1.5/6/15/ 
60/150/600mA/ 
1.5/6A AC. 0/200/3k/30k ohm DC 
...Bey 1%. AC 1.5%. Knife edge 
pointer, mirror or scale. Complete with 
sturdy metal carrying case, leads end 
instructions. 
OUR PRICE £9.75 P&P 50p 

MODEL AS.100D VIM 
100,000 opv. 
Mirror scale. 
Built-in meter 
protection. 0/3/ 
12/60/120/300/ 
600/1200V DC. 
0/6/30/120/300/ 
600V AC. 0/10pA/ 
8/60/300mA/ 
12 Amp. 0/2K/ 
200K/2M/200 Meg 
Ohlh.-20 to - 17 dB. 

OUR PRICE £17.50 PEW 30P 

MODEL U4311 Sub -standard 
Multi -range Volt -Ammeter 
Sensitivity 330 
Ohms/Volt AC 

Ad 
DC. 

ccuracy 0.5% 
DC. 1% AC. 
Scale length: 
165mm. 
0/300/750uA/ 
1.6/3/7.5/15/ 
30/75/150/300/ 
750mA/1.5/3/ 
7.5A OC. 0/3/ 
7.5/15/30/75/ 
150/300/750mA/ 
1.5/3/7.5A AC. 
0/75/150/300/750mV/1.5/3/7.5/15/ 
30/75/150/300/750V DC. 0/750mV/ 
1.5/3 /7.5/15/30/75/150/300/750V 
AC. Automatic cut out device. Supp- 
lied complete with test leads, manual 
and test certificate 
OUR PRICE £49.00 P&P 50p 

CI5 PULSE OSCILLOSCOPE 
For dieplay of pulsed 
and periodic wave. 
forms in electronic 
circuits. VERT. AMP. 
Bandwidth: 10MHz. 
Sensitivity et 100kHz 
V RMS/mm: 0.1-25; 
HOR. AMP. Band. 

meth: 500kHz. 
Sensitivity ay 100kHz 
VRMS/mm: 0.3-25 
Print triggered sweep 
1-3000use. Free running 20-200 
kHz in nine ranges. Calibretor grip 
220 x 360 x 430mm. 115-230V AC. 

OUR PRICE £39.00 Carr. peed 

RUSSIAN CI16 Double Beam 
OSCILLOSCOPE 
5 MHz pm band. 
Separate TI and Y2 
amplifies. Rectang- 
ular 5"x4"CRT. 
Calibrated triggered 
sweep from a2uae. 
to 100 s ec/cm. 
Free Fr running time 
Me, 50Hmase 
Calibrator end amplitude Calibret.r. 
Supplied complete with all accmaia 
and instruction manual. 
OUR PRICE £87.00 Carr. paid 

U91 Clamp VOLT 
AMMETER 
For meaaring AC volt- 
age and current without 
breaking circuit. Ranges: 
300/600V 

/ACC. 
Current 

maul:myy es. 51,112203 x 
94 x 36enm. Complete 
with carrying cave, leads 
and fuses. 

OUR PRICE £10.50 P&P 30p 

KAMODEN TT35 
TRANSISTOR TESTER 
High quality 
instrument to 
test reverse leak 
current and DC 

rrenAmpli- 
fication factor of 
NPN, PNP, diodes, 
transistors, SCR's 
em. 4" aquete 
cleara vela ormet. 
Operates te tesfrom 
internal 
Completeb with 
instructions, hn, leads 

tying handle. 

OUR PRICE £17.50 

f 

P&P40p 

TE65 VALVE VOLTMETER 
28 ranpa f3C vats 
1.5-1600V. AC 1 

oies 1.5-1500V, 
Arnim.* Megup to 
10000 Mpoh 
200/240V AC 
operation. Com- 
plete with probe 
end in.tructios 
OUR PRICE £17.50 P&P 50p 
Additional probes mailable: 
RF E2.12, HV E2.50 

163 TRANSISTOR TESTER 
Tests ICO end B. 
PNP/NPN. Operates 
from 9V battery. 
Instructions applied. 
OUR PRICE 
£3.95 P&P 20p 

MODELTEIS 
GRID DIP METER 
Transi.tori.ed. Oper- 
ate. to Grid Dip, 
Oscillator, Absorb- 
tion ...Meter end 
Oscillating Detector. 
Frqu ag, 
440kH e0MHz 
in ter .oils. 500uA 
meter. 8V battery 
o1p00 er . Size: 
160o 60x 40tem, 
OUR PRICE £ 19.95 PAP 30p 

Also see following pages 

ALL PRICES 
EXCLUDE VAT 
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SWR METER Medal SWR3 
I1wwM WIN eater for 
mote eel wttergw ale - 
merit. mm built-in Held - Mee meter. AOwiraay 

I DC Indic - 
n or DC. 
cro5 notion 8 
astern Si.. 146o5 50 = 

80nww. 

OUR PRICE E425 P&P 30p 

MODEL MG 100 SINE SQUARE 
WAVE AUDIO 

GENERATOR 
Range 19- 
220.000H. tina 

W.va19-100.000 Ha Squens Wove. 
Output Sine or Sewn wave 10v. P. to P. 

Wm 180 x 90 x 90mm. Operation 
220/240v. A.C. 
OUR PRICE íI9.95 P&P 50p 

AT201 Decode 
ATTENUATOR F 0- 
200b14. Atteiti etor 
0-111dB, 0.1d8 
w qa. keen. 800 ohnm Input 
Bow «ekwim 30dBm. Size: 180 x 
B O a BBBintn. 

OUR PRICE £12.50 P&P 50p 

TRANSISTORISED LC.R. A.C. 

BR/8' MEASURING BRIDGE 
A new portable 
bridge offering 

ap.IYnt tango end 
amount. et low 
we. Resistance: 
6 range.: 0.1 

ohm -11.1 m.gohm t 1% Induct- 
.: 6 rangs: 1 mieroh.nry-111' 

henries t 2% Capacity: 6 ranges: 
10pí-1110 mid t 2% Turn. Ratio: 

rang..: 1s./1000 -1x1100 t 1% 

Bridge Volteg. at 1,000ep. Opera- 
ted from 6 -volt battery. 100 micro. 
amp meter indication. Size 
s x2 - 

OUR PRICE £25.00 P&P Sop 

P5200 Regulated POWER 
SUPPLY UNIT 
Solid stets. Venable 
output 5-20V DC 
up to 

2 miners 
Inde. 

mers to t 
monitor voltage end 
current. Output 

0V AC. 
Si..:Size: 190 x 138 e 
9emm. 
OUR PRICE (19.95 P&P5Op 

DT55G DIGITAL CLOCK 
MECHANISM 
Fee 9 
alarm , J 
rge 
and esto 
alano lepe' switch. Illuminated rot. 
ary dial with hours, minutas and me- 
Tnds. Automatically turres off radio, 
V, fight as.. and with esto-ewitch- 

np will, turn on Hain when required. 
240V AC operation. Switch rating 
250V-3 Amp. 

OUR PRICE £5.95 P&P 30p 

SPECIAL BARGAIN I! 
STEREOSOUND SPEAKERS 
Matched pear of stenoWI 

elf salt 
task veneered 
finish. Size: 
388. 229 0 
190rnm. 8 ohms. 
8 watts RMS, 16 
watts peek. 
Complete with 
Din lead. 

OUR PRICE £12.95 P&P 50p 

POWER RHEOSTATS 
igh quality ceramic 

construction. Wind- 
ings embedded in 

troous enamel. 

H 
duty boob 

wiper. 
ruer. 

Continuous 
Ming. Wide mine 

leble tock. 
Sing 

a -s 
hole fixing. W diameter shafts. 

Bulk quenelle. available. 

25 WATT 10/25/60/100/500/1000/ 
2600 ohms. £1.15 P&P 10p 

50 WATT 10/60/100/250/600/ 
1500/6000 ohm.. 

TE18A TRANSISTORISED 
SIGNAL GENERATOR 
to a .. Inne 

iWelierefre 

30 

Matsf.. erumerrt 
eis Paiwoly-we 

Men. Wide =sat. 
iii 148 .iu 148 . 92mm. Complet. 
we instruct/one .d lead. 

OUR PRICE f8,97 P&P 30p 

£1.62 P&P lep 

100 WATT 1/6/10/25/60/250/600 
2600 ohm.. i00 Ohms 

£2.34 P&P 16p 

AN s 
y1 o -r ' O/ 

OTrr 
ALL, 

PRICES., : 

FM TUNER CHASSIS 
6 tramrtor 
high quality 
tuner. See 
only 153 
101 63mm 
3 IF stage. 
Double tuned 
dimi 
Ample output 

. 

to feed most amplifier. 
OOppeenr ter on 9V battery. Covers 88- 
108MHz. Reedy built, ready for us. 
Fantastic relue for money. 

OUR PRICE £8.95 P&P 20p 
Stereo Multiplex Adaptor £5.96 ax1r. 

LHO2S STEREO HEADPHONES 
Light weight head- 
phones with 
wr pieces. 4116 ohms 
20-20,000Mz. 
Complete with 6' 
lead and plug. 

OUR PRICE f1.97 P&P 30p 

Model A1018 
FM TUNER 
6quality trenistoe high 

31F wand 
double tuned _ . - 
ditriminator. 
For use with moat amplifier. Covers 
88-108MMz. Powered by 9V buttery. 
OUR PRICE £13.50 P&P 30p 
Steno multiplex adapter £5.96 extra. 

MODEL TE20 RF SIGNAL 
GENERATOR 
stir timi. 'metre- 
280MH2. Dual output 
RF «record. Separate 
nerie audio output. 
Aoarrem 3 2%. Audio 
output to 8V. Power rqui emwu 
108-125V 220-240V AC. Size:193 

286 e 16Omm. Complete with He 
Neale ets. 
OUR PRICE £17.50 P&P óOp 

YAMABISHI VARIABLE 
VOLTAGE TRANSFORMERS 
Excellent quality et low cowl. Input 
230V 50/80H, Output 0-260V. 
MODEL 5260 BENCH MOUNTING 

PEP 
IA £10.50 50p 

2.5A £12.00 60p 
5A £17.50 FiOp 
8A £30.35 £1.00 

10A E33.75 £1.00 
12A £36.40 £1.00 
20A £85.00 £1.50 
25A £96.00 £1.60 
40A £120.00 £1.60 

MODEL S26OB PANEL MOUNTING 
1A £10.00 60p 

2.54 £12.00 SOp 

DHO2S STEREO HEADPHONES 
Wonderful rame pd excellent 

erformance 
combined. Adjust- 
able heed bard. 
Impedance 8 ohms. 
20-13000Hz. 
Complete with 
laud and pug. 
OUR PRICE f2.25 P&P30p 

240° Wide Angle 

1mA METERS 
MW 1-660x60mm 
£6.50 P&P 15p 

7E1035 Stereo HEADPHONES 
Low cost with exc- 
ellent reoons. Foam 

fiber &troup. Adjust. 
able headband. 8 ohms 
impedence. Frequency 
reeponm 25Hz-18kHz 
Complete with cable 
and fter., jack plug. 
OUR PRICE £2.60 P&P 30p 

SINCLAIR "SCIENTIFIC" 
CALCULATOR 
8 digit display. Four 
functions plue 
logarithms to basa 10. 
anti log. line. cosine, 
tangent. arcSine. 
ecCosine and 
nrcTangont. 
Complete with 
instructions. cana and 
batteries. Rec. Price 
£49.00 
OUR PRICE £44.50 
P & P 25p plus VAT. 

ogr 

ì ̀ 

TE -20D RF SIGNAL 
GENERATOR 
Mew.» wide .enge 
Newt ºarsentot 
an_a ne 120 kHz -600 
MHz eng bonde. 
Mewl F caabas.d. 
Vreble 8.F. 
ets.wwtr week output. Stal woke 
for .ziktadon. 220/240V o. Odm r n with instructions.. 
w. 140rrn 

= 
216nen = 170mn. 

OUR PRICE £17.50 rar 50p 

TE22 SINE SQUARE WAVE 
AUDIO GENERATOR 
slim 
b 200k 
on 4 binds. 

woe,. 
20 

kiwi: Owhnput 

600/ 0&rie. 
AC250V 
/operetlon. Supplied bend wee 

g.a'mabd, with rwtruetion manta 
arid ed. 
OUR PRICE £24.95 P&P Sop 

CP110 CHASSIS PUNCH SET 

Carefully machined to grade std. 
Contain. 1/2", 5/8", 3/4", 1" and 
1 1/8" punch« compete with gripper 
d acce«orias. 

OUR PRICE £3.00 P&P 40p 

'HITACHI FLUORESCENT 
LANTERN L1901 

A portable battery 
operated lantern 
ideal for home. 
motoring, camping 
etc. Approx. 10.. 
tell. Provides 
briNlent light from 9 

1..6v beteri.. (not 
opliadl. 

OUR PRICE £7.19 
P&P 50p 

SH8DV MONO/STEREO 
HEADPHONES 
Volume control for 
each channel. 4/16 ohm. 
impudence. Frequency 
responw 20Hz-18k Hz. 
Complete with 10ft. 
coiled lead and jack plug. 
OUR PRICE £4.97 P&P Sop 

ARF 300 AF/RF SIGNAL 
GENERATOR 
All tweiatorwd 
amen fully 
pone*. AF etr 
epee 1811: to 220 
me. AF gown 
weg 18Hz to 100k 
Hz. Output Sauerar 
Se eve 1 

PP RF 100kliz to 
21X181144 Output 
1VV rriw 

. 
daitnn. 

220/340V AC of enNor. Compete 
hilft intactions wed feed. 
OUR PRICE £37.50 P&P 50p 

r plrvlous page 

KE630 3 Station INTERCOM 

Master and two aubotetiooa Can be 
used on dab or wail mounted. Comp- 
let with cable and batteria 
OUR PRICE £5.25 P&P sop 

SINCLAIR ICI2 
INTEGRATED 
CIRCUIT 
AMPLIFIER 
complete with 
printed circuit 
mounting board. 
OURPRICEf2.35 P&P15p. 

BH001 HEADSET and Boom 
Microphone 
Moving coil. Ideal 
for language 
teahung 
communi- 
ution eto. 
Headphone wepeded 16 ohms. Mk- 
rophone mpedence 200 ohms. 

OUR PRICE £5.95 P&P 30p 

EMI LOUDSPEAKERS 
Modal 350 13 a 8" with 
'nee tweets/croasorer. 

20-20,000Hz. 15 watts 
RMS. Available 8 or 
15 ohms. 

OUR PRICE 
f7.50inch P&P 37p 
Model 450 13 x 8" with 
twin twn.ur/cron.over. 
55-13 000Hz. 8 watt 
RMS. Available 8 or 15 ohms 

OUR PRICE £3.62 each P&P 35p 

SPECIAL PURCHASE 
LIMITED QUANTITY! 

Tenney 12"DR/8 
Bass Speakers 
8 ohm. 30 wan. 
11e.01 duty, ideal 
for Hi-Fi P.A. 
Group 
OUR PRICE £12.50. 
P&P 6op. 

SPECIAL 
BARGAIN! 
FERGUSON 
3406 HI-FI 
SPEAKERS 
High quality 2 way speaker systems 
25 Watt. 4-8 ohms. 4011.-18kHz 
Size: 560 x 340 x 256mrr. approx 
Wood grain finish with black front. 
OUR PRICE £'16.95 PR. P&P £1 

SINCLAIR SYSTEM 2000 
STEREO AMPLIFIER 
AND TUNER 

AMPLIFIER 
Amplifier output 8 wane per 
channel RMS. Distortion less than 
0.06%. Silicon transistors. Two 
pick-up plus radio and tape inputs. 
tape output and scratch filter. 
Excellent Velue. 
OUR PRICE £28.50 P & P 60, 

FM TUNER 
Excellent selectivity and s i- 
tivity. Twin duel-vericap tuning-. 
4 pole ceramic filter. 19 transistor 
stereo demodulator giving 40 dB 
separation. Diatortion0 2%output. 
Fantastic Value. 
OUR PRICE £28.50 P S P 600 

NIGH QUALITY 
CONSTRUCTION 
KITS 
WE ARE 
APPOINTED 
STOCKISTS AT 
ALL BRANCHES 

All kits we complete with ewtp 
hove,. 

way 
futnfollow 

IroWetlone end 
wnentw. 

Pow end Peeking 15p per kit 
AF20 Mono amplifier £4.80 
AFT5 Won £3.80 
AF30 Mono pre-amplifier £2.81 
AF35 Emitter amplifier £2.27 
AF80 0.5W mk. ernpldier £4322 
AF3061ntercom E9Á2 
AF310/2 Mono Amplifier Be. 
ATS Automatic light control.. £2358 
AT25 Window wiper robot £6.82 
AT30 Photo cell witch unit £6.70 
ATSO 400W trim light 

dimmer/weed control £4.80 
AT68 2.200W trim light 

dimmer/weed control £6.80 
AT80 1 Memel light control £7.80 
AT86 3 channel light control £14.56 
GP304 Circuit board £4.94 
GP310 Stereo pre -am Mier 

for um with 2uA 310 ----- 
GP312 Circuit board 
GU330 Tremolo unit 
H F61 Diode detector 
HFS5 FM traMmitter 
HF75 FM receiver 

£11.45 
E7.50 
£3.32 
£2.70 

HF310 FM tunes £1691 
HF325 Deluxe FM tuner £24.12 
HF330 Decoder IHF310/3251 £9.98 
HF3801w/vhf aoriel amplifier £4.94 
H F395 broadband eerie' amp. £1.77 
L F380 Quedrsphonic device £11.38 
0160 Multi -vitiator £1.71 
M191 VU Meter £4.56 
M192 Stereo balance metes £4.87 
M1302 Trarwstor teeter £8.45 
NT10 Stebilieed power apply 

100mA 9V ®.15 
NT300 Stebtlimd p. supply.- £12.51 
NT306 Voltage converter_. £4.50 
NT315 Power wpply 240V AC 

to4,5/15V DC 500.nA [9.57 
Amateur Electronics by Jo.ty-Kit. 
the prmawional book for the mime r 
-coven the meet from bask prin- 
cipals to advanced electronic t.ehniq- 

Complete. with.eimait board for 
AE1 to AE10 listed below. 
OUR PRICE £3.30 No VATI 
P&P 25p pus VAT. 
AEI 100mW output stage E1.50 
AE2 Prnplifier [1.16 e-u 
AE3 Diode rmeirer [1.82 
AE4 Fldet 99p 
AE5 Astable multi -vibrator 96p 
AE8 Monoetobi. multi -vibrator 93p 
AE7 RC generator 97p 

ter 900 
AE9 Tr.bladfilter 90p 
AE10 CCIR filter 90p 

1021 Stereo Listening Station 
For balancing 
and gain dmtion - 
w lout/enter, 
with eitiona 
hserst.r e o 

witching. Two 
gain control.. ep ekn o -off dMe 
amtch, stereo headphone minim 
OUR PRICE £225 P&P 15p 

SINCLAIR Project 80 Modules 
Z40 Power Amp £5.45 PIP 15, 
260 Power Amp £6.95 P gi P 15p 
Stereo 80 Pre -Arne , £11.95 P I P 15o 
Active Filter Unit £6.95 P a P 15p 
Project 805 £26.95 P I P 510 
PIS Power Supply.--- £4.98 P & P 30p 
PZ6 Power Supply E7.98 P I P 30e 
PZ8 Power Supply £7.98 P I P 30e 
Transformer for PZ8 £4.05 P I P 50p 

SINCLAIR Project 80 Packages 
2 x 240/Stereo 80/PZ5 £25.00 
2 o 240/Stereo 80/P28 £27.75 
2 = Z60/Stereo 80/P28 £30.45 
POST & PACKING 35p each 

AUDIOTRONIC AHA101 
Stereo Headphone Amplifier 
All silicon, 
tranietor r . moldier opt - 
mites from mat 
oat., ceramic . 

or tuner 
inputs with 
twin stereo headphone output end 
lento innume controls for each 
channel. Operates from 9V bonny. ALL mum 
INPUTS: 5mV end 100mV. 
OUTPUT: 50mV per channel. VAT OUR PRICE £8.50 P&P 30p EXCLUDE 

AUDIOTRONIC 
LOW NOISE CASSETTES 
TYPE 5 10 25 
C60 £1.57 £3.00 £7.08 
C90 £2.24 £4.25 £10.00 
C120 £2.73 f5.17 £12.24 
AUDIOTRONIC 
Cr02 CASSETTES 
TYPE 5 10 25 
CR60 £3.92 £7.72 £19.12 
CR90 £5.32 £10.46 £25.22 
AUDIOTRONIC 
8 TRACK CARTRIDGES 
TYPE Each 5 10 
40M 85p £4.00 £7.50 

'OV80M 

POS5 

£6.4a0q £10.25 

ER 10ithT'PRE5p EI 
MP7 MIXER -PREAMPLIFIER 
5 Microphone 
inputs tech with 
indicontrols 

enablingl 
gain 

c bletmixn 
complete mixing 
facilities. ated.MM Size: 2$ 

1270 
600 

Mica.n MeV 
k; circa Phono. Meg. 

4mV 50íp Phono VCeramic IOQnV 1 
Meg. Output 261inV 100k. 
OUR PRICE £8,97 P&P 20p 

EA41 REVERBERATION 
AMPLIFIER = 
Self contained, 
trantistoriwd, 
battery operated. 
Simply plug in 
microphone, miter etc. andoutput to 
your pli/ 'her. Volume control and 
depth of rwerberahon control. Be - 
walnut cabinet 184 x 77 . 108mm. 
OUR PRICE £7.50 P&P 30p 
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CLEAR PLASTIC PANEL METERS 
USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC. 

Over 200 ranges in stock -other ranges to order. Quantity discounts available. Send for fully illustrated brochure. 

CLEAR PLASTIC MODEL SD640 
Size: 85 x 64mm 

SOuA .. .. .. [3.80 
£376 
[3.70 

SOOuA .. [3.66 
50-0-50uA [3.76 
100-0-100uA.. £370 
1mA .. .. .. £3.66 

£3.66 
10mA .. .. .. £3.66 
50mA .. .. .. £3.66 

[3 65 
£3.86 
[3.66 
[3.86 

10A DC .. .. [3.66 
[3.66 

10V DC .. 

20V DC .. 
50V DC .. 
300V DC .. 
15V AC .. 
300V AC .. 
VU Meter 

[3.86 
[3.66 
[3.66 
£3.66 
[3.75 
[3.75 
£390 

CLEAR PLASTIC MODEL SW100 
Size: 100 x BQnm 

50uÁ .. .. .. £4.60 
£4.60 

SOOuA .. £4.30 
50.0-50uA .. £4.60 
100.0.100uA-, £4.46 
1mÁ .. .. .. £4.30 

[4,30 
£4.30 
£4.30 150V AC .. 

[4.30 300V AC .. 
300V DC .. .. £4.30 VU Meter 

(4.46 
[445 
£4.90 

°Items with asterisk are Moving Iron 
type, all others are Moving Coil 

CLEAR PLASTIC MODEL S0830 
Size: 110 a 83mm 

50-0-50uA 
100.0.100uA.. 

10A DC .. .. 
5V DC ,. .. 

(4.30 
£4.26 
f4.20 
£4.15 
(4 25 
f4.20 
£4 10 
£410 
£4 10 
f4 10 
f4.10 
£410 
[4.10 
£4.10 
£410 
f4.10 

10V DC 
20V DC 
50V DC 
300V DC 
15V AC .. 
300V AC .. 
VU Meter.. 

£4 10 
£4.10 

.. £4 10 
f410 
£4 20 
(4 20 
(4 40 

EOGWISE MODEL PE70 
Size: 90 x 34mm 

50.0.60uA 
100-0-100uA 

300V AC.. .. 

VU Meter .. .. 

[4.16 
[4.10 
£4.06 
[3,90 
[4,10 
£4.06 
£3.66 
£3.96 
£430 

CLEAR PLASTIC MODEL MR 45P 
Sise: 50 x 50mm 
50uA .. .. .. £3.20 
100uA .. .. £3.15 
200uA .. .. £3.10 
500uA .. f3.00 
50-0.50uA £3.15 
100Q0-100uA.. f310 
500.0.500uA.. f2.º6 
1mA .. .. .. £2 95 
5mA .. .. .. f2.98 
10mA.. .. .. f2.96 
50mA.. .. .. £296 
100mA .. .. f2.95 
500mA .. .. (2.95 300V AC ., 
lA DC .. .. £2.95 S Me r imA 
5A DC .. .. f395 VU Mater.. 
10V DC .. .. £2.95 1A AC .. 
20V DC .. .. [2.96 5A AC .. 
50V DC . .. £2.96 10A AC .. 
300V DC .. .. [2.95 20A AC .. 
15V AC .. .. [3.06 30A AC .. 

£3 05 
(2 95 
f340 
f2 95 
£2 95 
£2 95 
£2 95 
£2 95 

CLEAR PLASTIC MODEL MR 65P 
Size: 86 a 78mm 

50-0-50uÁ 
100-0-100uA ., 

5000-500u A 

1.0-1mA.. .. 
5mA .. .. .. 
tOmA., .. .. 
5OmA .. .. .. 
100mA .. .. 

500mA .. .. 
1A OC .. .. 
5A DC .. .. 
10A DC .. .. 
15ADC .. .. 
20A DC .. .. 
30A DC .. .. 

50A DC .. .. 

10V DC .. .. 

15V DC .. 

20V DC .. .. 
50V DC . .. 
150V DC .. .. 

[3.95 
[3.85 
(3.80 
(3 75 
£3.85 
£3 80 
(3 70 
(3 70 
£3.70 
(3 70 
(3 70 
(3 70 
£370 
f3 70 
(3.70 
[3.70 
(3.70 
(3.70 
£3.80 
(3.85 
(4 05 
(3 70 
(3 70 
[3.70 
£ 3 70 
£3 70 
(3 70 

300V DC .. 

5ÓV AC ,. 

50VAC.. 
300V AC .. 
500V AC .. 

S Meter 1mA 
VU Meter.. 
IA AC .. 

5A AC .. 
10AAC .. 
20A AC .. 

30A AC .. 
50mA AC 
100mA AC 
200mA AC 
500mA AC 

f 3.70 
(3 B0 
£3S0 
£3 80 
(3.90 
(3 80 
(4 10 
£3 70 
f370 
£3 70 
f370 
£3 70 
(370 
£3 70 
£3 70 
[3.70 
(3 70 

MODEL ED107 EDUCATIONAL METER 
Size: 100 x 90 a 150mm including terminals 

A renge of high quality 
moving coil instruments 
ideal for school experi 
menu and other bench h 
epplications m' 
cale. The meter more - 

ant is easily eccessible 
rs to dronstrate internal 

working. 

100uA 
50-0.50uA 
1mA 
1-0-1mA .. 
tADC .. 
5A DC .. 
5V OC .. 
10V DC .. 
15VDC .. 

[6.60 
(7.90 
[7.90 
[7.60 
[7.60 
£760 
£7.60 
£7.843 
[7.60 

.. £7.60 

60V DC .. .. 

500mA/5A DC 
6V/5OV DC .. 
6V/15V DC .. 
1/6A DC . 

1A/15A DC .. 

£7 60 
[7.60 
£7.60 
[8.60 
£8.60 
[8.60 
t6.e0 
(6.60 

CLEAR PLASTIC MODEL MR 85P 
Sue: 120 e 110 un 

[6.36 
SOOuA .. [6.26 
50-0.50uA £6.40 
100.0.100uA.. [6.36 
5100-0.500uA.. £6.20 

[6.20 
1.0.1mA .. .. [620 
6mA .. .. .. £6.20 
10mA.. .. .. [6.20 
50mA .. £5.20 
100mA [6.20 
5OoreA £6.20 
1A DC £6.20 
5A DC [6.20 
15A DC (6.20 
30A DC £6.40 
10V OC [6.20 
20V DC [6.20 

£6.20 
160V DC .. .. £6.20 

.\ 6 

elk AN EXTRA p;i 
r/ 

«LT 
ALL THESE ...PRICES.': 

300V DC .. .. £6.20 
15V AC .. .. £6.30 
300V AC .. .. £630 
S Meter 1mA.. £5.20 
VU Meter .. . £6.66 
IAAC .. . £6.20 
5A AC .. . [6.20 
10A AC .. . £6 20 
20A AC .. . £6.20 
30A AC .. ,. £6.20 

Yes, Laskys are reducing all 
prices including Hi Fi during 
the month of July by 10% 
subject to the items being 
currently in stock. Excluding 
Quad, Armstrong and 
Technics. 

CLEAR PLASTIC MODEL MR 38P 
Size: 42 x 42mm 
50uA £3 10 

[3.06 
(3.00 

500uA .. [2.85 ' 
50.0.600A f3.06 
100.0-100uA.. (3.00 
500.0-500uA.. [2.80 

(2.60 II 
1-0.1mA .. .. [2.80 

£2 BO 
10mA.. .. .. £2.80 
20mA.. .. .. [2,80 
SOmA .. .. .. (2.80 20V DC . 

100mA .. .. £2.80 50V DC . 

150mA ,. .. [2.80 100V DC ., ., 
200mA .. .. [2.B0 150V DC ., ., 

[2.80 300V DC ., 
(2.80 500V DC .. .. 

750mA .. .. [.280 750V DC .. .. 

iñ óc :: :: ii éó 
i5V AC .. .. 
50VAC . 

SA DC .. .. [2.80 150V AC .. .. 
10A DC .. ., [2.80 300V AC .. .. 
7V DC .. .. £280 SOOV AC .. 
10V DC .. .. £2.80 S Meter 1mA,. 
16V DC .. .. (2.80 VU Meter .. .. 

£2.80 
f2.80 
£2.80 
(2.80 
£2 85 
f2.85 
f290 
(2.90 
[2.90 
£2 90 
f290 
[3 00 
£2 80 
(3 20 

BAKELITE MODEL S80 Enlarged Window 
Site. 80 x 80mm 

50-0-50uA 
100-0-100uA .. 

1A DC .. 
5A DC .. .. 
20V DC .. .. 
50V DC . 

300V DC .. .. 
300V AC .. .. 
VU Mater .. 

£4 50 
£4 45 
£4 20 
£4 45 
f4.40 
f420 
£4 20 
£420 u 20 
(4 20 
£4 20 
f430 
(4 70 

CLEAR PLASTIC MODEL MR 52P 
Size: 60 a 80mm 

50.0.50uÁ 
100.0-100uÁ .. 

10mA.. .. 
50mA.. .. 

100mA .. 

500mA .. 

IA DC ., 

5A DC .. 

10V DC ,. 
20V DC ,. 
50V DC . 

300V DC .. 
15V AC .. 
300V AC ., 

£ 3 70 
£3 50 
(3 35 
£3.50 
f345 f 3 30 
f330 
(3 30 
(3.30 
£3 30 
(3 30 
(3 30 
f330 
(330 
(3.30 
[3 30 
(3 30 
£3 40 
f340 

S Meter lmA 
VU Meter.. 
1A AC .. 

5A AC ,. 
10A AC .. 
20A AC .. 
30A AC ., 

f 3.30 
£3.80 
(3.30 
[3.30 
[3.30 
[3.30 
£3.30 

CLEAR PLASTIC MODEL SD460 
Size: 59 a 46mm 

50.0.50uA 
100.0-100uA.. 
1mA .. 
5mA .. 
10mA.. 
50rrtA ,. 
100mA 
500mA 
1A DC 
5A DC 
10A DC 
5V DC 

[3.50 
[3.45 
£3.40 
(3.35 
£345 
[340 
[3.30 
[3.30 
£330 
£330 
[3.30 
[3.30 
[3.30 
£3.30 
£330 
[3.30 

10V DC .. .. 
20V DC .. .. 

300V DC .. .. 
15V AC .. .. 
300V AC .. .. 
VU Meter.. .. 

[3.30 
£3.30 
[330 
(3 30 
(345 
[345 
£3135 

POSTAGE & PACKING 15p 

FREE 

HI-FI 
PRICE 
LIST 

TO LASKYS AUDIOTRONIC HOUSE, 
THE HYDE. LONDON NW96JJ 
Please send me a copyol the latest price list 

NAME 

ADDRESS 

BAKELITE MODEL MR 65 Sae 80 x 80mm 
25uA .. .. .. (6 26 
50uA .. .. .. £400 

(395 
SOOuA .. (3.65 
50-0-50uA £3.95 
100.0.100uA (3 90 
500.0.500u A .. f3.80 
imA £3 60 
1.0.1mA .. _ (3.80 

. 

10mA.. 
(£33 

3(38060 

50mA., [360 
100mA f3.60 
500mA [3.80 
1A 

[3DC 

(380 
2A DC (350 
10A DC 
SA .60 

15A DC [3 6Ó 
30A DC (3 80 
50A DC (3.80 
5V DC 
10V DC [3.80 
16V DC 

(3.60 
[3.60 
(3 80 

20V DC 
50V DC .. .. 
150V DC .. .. 

3UOV DC 
30V AC .. 

50V AC .. 
160VAC.. 
300V AC .. 
500V AC .. 
VU Meter.. 
IA AC .. 

5A AC .. 
40A AC .. 
20A AC ., 
30A AC .. 
50A AC . 

500mA AC 
50mV DC 
10omV DC 

(3 60, 
( 3 60 
f3 60 f 60 
f3 80 
(360 
£4 10 
£3 60 
(3.60 
£3 60 
(3 60 
£3.60 
(3.60 
£3.60 
(3.75 
t 3 75 

CENTRAL LONDON 
481 OXFORD ST. 01-493 8641 

10 TOTTENHAM CT. RD. 01.637 2232 
27 TOTTENHAM CT. RO. 01.636 3715 
33 TOTTENHAM CT. RD. 01-636 2605 
42 45 TOTTENHAM CT. RD 01-636 0045 
87 TOTTENHAM CT. RD. 01-580 3739 
257/8 TOTTENHAM CT. 80 01-580 0670 
3 LISLE ST. WC2 01.437 8206 
34 LISLE ST. WC2 01.437 9155 
118 EDGWARE RD. W2 01-723 9789 
193 EDGWARE 00. W2 01.723 6211 
207 EDGWARE 81). W2 01.723 1271 
311 EDGWARE R0. WI 01-262 0307 
346 EDGWARE RD. WI 01-723 4453 
382 EDGWARE RD. W2 01.723 4194 
109 FLEET ST. EC4 01.353 5812 
152 3 FLEET ST. EC4 01-353 2833 

ESSEX 
B6000705T. ROMFORD 70-20218 

KENT 
53 57 CAMDEN RD.. TUNBRIDGE WELLS 

0892-23242 

LEICESTERSHIRE 
95 MARKET PLACE. LEICESTER 

0533.537678 

SURREY 
1046 WHITGIFT CENTRE, CROYDON 

01-681 3027 
27 EDEN ST. KINGSTON 01-546 7645 
32 HILL ST. RICHMOND 01.948 1441 

WARWICKSHIRE 
116 CORPORATION ST., BIRMINGHAM 

021-236 3503 

ALL BRANCHES OPEN FROM 

9am to 6pm MON. TO SAT. 

fq. 

BARCLAYCARD 
& ACCESS 

Holders welcome Atiji call into any branch ®or telephone your 
order to head office 

CREDIT TERMS available for 
Personal Shoppers 

EXPORT Personal exports 
arranged for overseas visitors. 
Goods specially packed, 
insured and despatched to all 
parts of the world at minimum 
Cost exclusive of VAT. 
Payment by bank transfer. 
certified cheque, postal order 
or money order in any 
currency. 

CHEQUES TO THE VALUE OF E30 
ACCEPTED FROM PERSONAL 
SHOPPERS WITH BANKERS CARD. 
IN OTHER CASES AND FOR 
AMOUNTS IN EXCESS OF E30, 
PLEASE ALLOW TIME FOR 
CLEARANCE. BANKERS DRAFTS 
ACCEPTED. 

All prices correct el 13'6 74'but 
aubjeot to change 

ALL PRICES 
EXCLUDE VAT 

We offer a speedy and elf,c:ent service 
by mall order. Remember to add 10% 

FOR MAIL ORDER pos 
VATt totoraland valuepacking. of goods including 

TO LASKYS HEAD OFFICE AND MAIL ORDER DEPARTMENT 
Audiotronlc House. The Hyde, London NW9 6JJ. Tel: 01-205 5651/3735 

Please send me the following items 

TOTAL PURCHASE PRICE 

NAME.... 

ADDRESS. 

enclose 

,mc POP and VATI 
mesce 

costal oros 

money vida, 

s 

to pay by Barclaycard/Access 
end my number 

S,gneturs 

mrmeo.,n,Aue,oeronkOreupelCompen/aa. 1 óapisterdnEnglentlNo39]94]'112LowerG,aaveno(PlaeeLondonSWlOEx PW ` 61 g6 aó5 .1 
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YATES ELECTRONICS 
DEPT 

(FLITWICK) LTD. 
PW, E L S T O W STORAGE DEPOT 
KEMPSTON HARDWICK 

BEDFORD 
RESISTORS 
4W Iskra high stability carbon film-very low noise-capless construction. 
4W Mullard CR25 carbon film-very small body size 7-5 a 2-5 mm. 
4W 2% ELECTROSIL TR5. 
Power 
watts 

4 

Quantity price applies for any selection. Ignore fractions on total order. 

Tolerance 
5% 

10% 
2% 

10% 
5% 

10% 

Values 
Range available 

4.70-2-2M0 E24 
3 -3M0 -10M0 E12 

100-1M0 E24 
10-90 E12 

4.70-1M0 E12 

Price 
1-99 100+ 
1-39 1.1p 
1.3p 1.1p 
3.5p 3p 
1.3p 1.1p 
139 1.1P 

10-100 E12 8p 7p 

DEVELOPMENT PACK 
0.5 watt 5% Iskra resistors 5 off each value 4.70 to 1M0. 
E12 pack 325 resistors £2.40. E24 pack 650 resistors £4.70. 

POTENTIOMETERS 
Carbon track 5k0 to 2M0, log or linear (log } W, lin 4W). 
Single, 14p. Dual gang (stereo), 49p. Single D.P. switch, 25p. 

C.W.O. PLEASE. POST AND PACKING 
PLEASE ADD 10p TO ORDERS UNDER £2. 

Catalogue which contains data sheets for most of the 
components listed will be sent tree on request. 
10p stamp appreciated. 

Callers Welcome Mon. to Sat. 9 a.m.-5 p m. 

PLEASE ADD 10% VAT 
MULLARD POLYESTER CAPACITORS C296 SERIES 
400V: 0.001uF, 0.0015uF, 0 0022nF, 0-0033jF, 0-0047uF, 3p. 0-0068sF, 0 01uF, 0.015pF, 
0 022sF, 0-033gF, 34p. 0-047pF, 0.068uF, 0-1uF, Op. 0.15uF, Bp. 0-22pF, 74p. 0.33sF, 11p. 
0.47uF, 13p. 
160V: 0-01AF, 0-0150F, 0 022sF, 0 033sF, 0-0470F, 0-068sF, 3p. 0 1uF, 34p. 0 15uF, 4}p. 
0 22uF, Sp. 0 33uF, 6p. 0-47sF, 74p. 0.68uF, 11p. 1 .0sF, 13p. 

MULLARD POLYESTER CAPACITORS C280 SERIES 
250V P.C. mounting: 0.01/F, 0u015pF, 0-022sF, 3p. 0 033sF, 0 -041st, 0.068sF, 34p. 
0-1uF, 4p. 0-15uF, 0 22pF, 5p. 0.33gF, 6#p. 0.47uF, 81p. 0.68uF, 11p. 1-O0, 13p. 1 -50F, 
209. 2 2sF, Up. 
MYLAR FILM CAPACITORS 100V CERAMIC DISC CAPACITORS 
0-0010F, 0'0020F, 0.0050F, 0.010F, 0-02uF, 100pF to 10,000pF, 2p each. 
39. 0'04sF, 0.05sF, 0 068sF, 0 1uF, 4p. 

ELECTROLYTIC CAPACITORS 
(uF/v) 1/63, 15/63, 22/63, 33/63, 4-7/63, 6.8/40, 68/63, 10/25, 10/63, 15118, 15/40, 15/63, 
22/10, 22/25, 22/63, 33/63, 33/16, 33/40, 47/4, 47/10, 47125, 47/40, 68/83, 68/16, 100/4, 100/10, 
100/25, 150/63, 150116, 220/4, 220/63, 220/16, 330/4, Op. 47/63, 100/40, 150125, 220/25, 330/10, 
470/83, 7p. 68/63, 150140, 220140, 330/16, 1000/4, 10p. 470/10, 680/63, 11p. 100/63, 150/63, 
220/63, 1000/10, 12p. 470,25, 680/18, 1500/6.3, 13p. 470/40, 680/25, 1000/16, 1500/10, 2200/83. 
18p. 330/63, 680/40, 1000/25, 1500/16, 2200/10, 3300/63, 4700/4, 21p. 

SKELETON PRESET POTENTIOMETERS SOLID TANTALUM BEAD CAPACITORS 
Linear: 100, 250, 5000 and decades to 5MR. Horizontal or vertical P.C. 0.1uF 35V 2-20F 35V 

mounting (0.1 matrix). 0.22uF 35V 4-70F 35V 

Sub -miniature 0-1W, 5p each. Miniature 0.25W, 7p each. 0.47sF 35V 6.80F 25V 
1-0uF 35V 10pF 25V 

SMOKE AND COMBUSTIBLE GAS DETECTOR-GDI 
The GDI is the world's first semiconductor that can convert a concentration of 
gas or smoke into an electrical signal. The sensor decreases its electrical 
resistance when it absorbs deoxidizing or combustible gases such as hydrogen, 
carbon monoxide, methane, propane, alcohol, North Sea gas, as well as carbon - 
dust containing air or smoke. This decrease is usually large enough to be utilized 
without amplification. Full details and circuits are supplied with each detector. 
Detector GDI £2. Kit of parts for mains operated detector, including GDI but 
excluding case. £5.60. Suitable case £1.50. Kit of parts for 12 or 24V battery 
operation, Including GDI and P.C. Board, £7.70. As above for PP9 battery, £8.90. 
NOTE: The battery operated kits incorporate our patented circuit to minimise 
battery drain. Typically 90mA for 24V. 

PRINTED BOARD MARKER S79 
Draw the planned circuit onto a copper laminate board with the P.C. Pen, allow 
to dry, and Immerse the board in the etchant. On removal the circuit remains 
in high relief. 

22uF 18V 
330 10V 
47sF 6.3V 

100uF 3V 

12p 

VEROBOARD 

24 z 31 
2 5 
3 x 3} 
3 x 5 

17 x 2# 
17 x 3 
17 x 31 (plain) 
17 x 2) (plain) 
24 x 5 (plain) 
24 a 31 (plain) 
Pin insertion tool 
Spot face cutter 
Pkt. 50 pins 

24p 
289 
26p 
32p 
83p 

120p 
78p 

029 
52p 
20p 

JACK PLUGS AND SOCKETS 
0.1 0.15 Standard screened 28p 2 5m insulated 

Standard Insulated 18p 3.5mm insulated 
Stereo screened 409 3.5mm screened 
Standard socket 29p 2.5mm socket 
Stereo socket 30p 3.5mm socket 

20p 
28p 
28p 
32p 
67p 

108p 
52p 
419 
129 
lip 
62p 
52p 
209 

12p 
12p 
18p 
lip 
11 p 

D.I.N. PLUGS AND SOCKETS 
2 pin, 3 pin 5 pin 180 , 5 pin 240 , 6 pin, 7 pin. 
Plug 12p. Socket Op. 

4 way screened cable, 25p/metre. 
6 way screened cable- 309/metre. 

BATTERY ELIMINATOR £1.70 

9V mains power supply. Same size as PP9 battery. 

ALUMINIUM 
ENCLOSURES 
6 standard sizes available from your 
local retailer. 
Made from precision extrusions with 
integral board guide slots. 
Finned sides improve appearance and 
radiate heat. 
Parallel sides for ease of component 
mounting. - - 

VERO ELECTRONICS LTD. 
Eastleigh, Hants. SO5 3ZR 

Tel: Chandler's Ford 2952 Telex: 47551 

Subsidiaries and Agents 
throughout the World 

BETTER GET 'SET' 
FAMOUS NO. 19 SET TRANS -RECEIVER 

TR50/5I 2-8 MHZ in 2 
bands. II valve. 807 PA 

1Q 0* Power reqs I2VLT 275- 
VHT REC 500VTM. Rebuilt a e.a_ 21-51, 

50 Carr. LI. 
Complete station 12 VDC PSU. Mic. Cables 
£23.50, Carr. 02.50. 

TR55 VHF 60-90 MHZS XTAL 3C 
3 channel 12 valve 
super Het. 12 VDC 
Sync Internal Sup- 
ply. size 14" x 12" 
x 7" as new £16.SO 
Carr. E1.25. 

TE76/CTS2 
A superb Miniature Oscil- 
loscope E25, Carr. LI 50. 
Mains operation. 

REI02 42/MAST 
12-3' 6" x 2" sections WIRE 
GUYS STRAINERS in carry 
holdall E23-50 Carr. E2. 

AERIAL RODS 
3' x I" screwed M & F 

ends 10 E2 Post 75p, 
25 E5 c.p. 
AEI01. Telescopic mast' 
antenna E3.75. Carr. El -25 
List 25p refundable with 
purchase. 

XTAL CALIBRATOR 
No. 10 

10MHZ Harmonics 30 MHZ 
E3 Post 50p. Lÿ 
No. 62 RC/TM 1.5-10MHz EIS Carr, E2. 

Add VAT 10% Prices and Carriage 

Surplus Electronicjrading 
P.O. BOX No. 19, HITCHIN, HERTS. 564 8TN 

MOO u#írs fos 
all types 

TRANSISTOR EQUIPMENT 
RUN YOUR TAPE RECORDER 
OFF AC MAINS 
Mains unit supplied 
complete and ready to 
plug into your cas- 
sette -recorder. (State 
voltage, make snd 
type of plug required. 
II In doubt send dia- 
gram of recorder 
socket). 

ONLY £2.95 

c ta natti 

PLUS -3 MAINS UNIT 
Provides three separate 
switched output voltages 

79v. and 9v. DC. 
Attractive case mains lead 
output socket, plug and 
lead. SIze 4} x 34 x 24In. 

om,Y £350 
Extra lead with plug to fit your cassette recorder 
915p. (State model and plug required.) 

MAINS UNIT FOR 
TRANSISTOR RADIO 
ONLY 
For single outputs, 6v or 9v 22.40. 
For two separate outputs, 6v + 6v. or 
9v. + 9v. 12.96 per unit. (Plèaae state 
outputs required). 

All unite are completely isolated from mains by 
double wound transformer ensuring 100% safety. 

ALL PRICES INC VAT k P. a P 

R.C.S. PRODUCTS (RADIO) LTD. 
(Dept. P.W.J.) 

36 Raymond Ave., South Woodford 
London, E18 2HG 
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NELSON -JONES FM TUNER KIT 

VARICAP TUNING 
as in 'W.W.' June '73 

Now available to readers of 'Practical Wireless'. The Nelson -Jones tuner uses dual gate MOSFET's in the RF stages, integrated 
circuits and ceramic filters in the IF stages, for very high performance and quick assembly. Do not confuse with tuners using 
only bipolar transistors and IF coils I 

Tuning is accomplished by variable capacitance diodes and a Push Button Unit with 6 positions. AFC disable is incorporated as 
well as a pointer for each button showing tuning position in the range 87.5-104MHz, I.e. each 'button' is fully tuneable simply 
by turning. 

Our complete metalwork system is supplied with nuts, bolts, board standoffs, push button mains on/off and stereo mute assembly, 
sockets, fuse and holder. Printed and Anodised Front Panel and Veneered Teak case. Power supply kits are supplied with complete 
kits of parts, or separately. LED tuning ind. is also supplied. 

Prices for complete kits start at £24.95 + 60p pp. + VAT for mono tuners, (phase locked decoders are also available to fit in 
the cabinet). Please send large SAE for complete details of special offers and our complete lists. 

NEW LOW COST STEREO TUNER 
No alignment required. Mullard LP1186 front end module used with Ceramic IF and IC amplifier. Push button tuning (6 position) 
with Interstation Mute, restricted range AFC, single LED tuning indicator, phase locked IC decoder, and complete metalwork 
and veneered cabinet. Complete with IC regulated PSU and full assembly instructions. (Mechanically identical to N -J Tuner.) 
TYP. SPECIFICATION 2µV for 30dB S,.'11. Image rejection 40dB. IF rejection 65dB. 
PRICE: Complete Mono kit £2240 Complete Stereo kit £26.82 p.p. 60p. 

THE RONDO QUADRAPHONIC SYSTEM (20 WATTS/CHANNEL) 
Complete designer approved kits for this outstanding Quadraphonic Sound System ('P.E.' Sep. '73, etc.) with the following features: 
* Switching Facilities and Modules for * Individual Kits may be incorporated * Complete Loudspeaker systems 

SQ, QS and CD4. in existing equipment. available. * Complete Loudspeaker Enclosure * Low cost, fully engineered, integral * Modular built in AM/FM radio 
design. design. * Kits available as published. 

INTEGREX LIMITED, Dept. P.W., P.O. Box 45, Derby, DE1 1TW. Tel. Repton (028389) 3580 

TELEVISION SERVICE ENGINEERS, INSTALLATION ENGINEERS, 
C.C.T.V. ENGINEERS, AUDIO-VISUAL ENGINEERS AND 
CABLE INSTALLERS 
are urgently required to cope with our rapidly increasing business in hotels, banks 
and industrial premises in London and the South East. If you are experienced in 
any of these fields, we will welcome you with open arms. 

Salaries start at about £2,000. Fringe benefits include private use of Company 
estate car, bonus scheme, lunch allowance, pension and life assurance schemes, 
staff status. 

If you are a television enthusiast with sound technical knowledge but without 
previous experience in the industry, we can probably find a place for you. 

TELEVISION SYSTEMS & RESEARCH LIMITED 
Southern Regional Office, Market Road, Richmond, Surrey 
Telephone 01-560 3246 
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inclainántrwäriékry 
Was £274s. 

You save £1250! 
An advanced 4 -function 
calculator in kit form 
The Cambridge kit is 
the world's largest - 
selling calculator kit. 

It's not surprising - no other 
calculator matches the 
Sinclair Cambridge in 
functional value for money ; 

and buying in kit form, you 
make a substantial saving. 

Now, simplified manufacture 
and continuing demand mean 
we can reduce even the kit price 
by a handsome £12.50. For 
under £15 you get the power 
to handle complex calculations 
in a compact, reliable 
package - plus the interest 
and entertainment of building 
it yourself ! 

Truly pocket -sized 
With all its calculating capability, 
the Cambridge still measures just 
43"x 2" x ; V. That means you can 
carry the Cambridge wherever you 
go without inconvenience - it fits in 
your pocket with barely a bulge. It 
runs on ordinary U16 -type batteries 
which give weeks of normal use 
before replacement. 

Easy to assemble 
All parts are supplied - all you need 
provide is a soldering iron and a pair of 
cutters. Complete step-by-step instructions are 
provided, and our service department will back 
you throughout if you've any queries or problems. 

Total cost? Just £14.95! 
The Sinclair Cambridge kit is supplied to you 
direct from the manufacturer. Ready assembled, 
it costs £21.95 - so you're saving £7 ! Of course 
we'll be happy to supply you with one ready - 
assembled if you prefer - it's still far and away 
the best calculator value on the market. 

Features of the Sinclair 
Cambridge 
*Uniquely handy package. 

43"x 2" x ;'s ", weight 32 oz. 
*Standard keyboard. All you 

need for complex calculations. 
X Clear -last -entry feature. 
;(Fully -floating decimal point. 
*Algebraic logic. 
*Four operators (-F, -, x, = ), 

with constant on all four. 
*Constant acts as last entry 

in a calculation. 
{Constant and algebraic 

logic combine to act as a 

limited memory, allowing 
complex calculations on a 

calculator costing less 
than £15. 

), Calculates to 8 
significant digits. 

*Clear, bright 8 -digit 
display. 

*Operates for weeks on 
four U16 -type batteries 
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A complete kit! 
The kit comes to you packaged in a 

heavy-duty polystyrene container, It 
contains all you need to assemble 
your Sinclair Cambridge. 
Assembly time is about 3 hours. 

Contents : 

1. Coil. 
2. Large-scale integrated circuit. 
3. Interface chip. 
4. Thick -film resistor pack. 
5. Case mouldings, with buttons, 

window and light -up display in 
position. 

6. Printed circuit board. 
7. Keyboard panel. 
8. Electronic components pack 

(diodes, resistors, capacitors, 
transistor). 

9. Battery clips and on/off 
switch. 

10. Soft wallet. 

This valuable book - free 1 

If you just use your Sinclair Cambridge for 
routine arithmetic - for shopping, 
conversions, percentages, accounting, 
tallying, and soon -then you'll get more 
than your money's worth. 

But if you want to get even more out of it, 
you can go one step further and learn 
how to unlock the full potential of this 
piece of electronic technology. 

Howl It's all explained in this unique 
booklet, written by a leading calculator 
design consultant. In its fact -packed 32 
pages it explains, step by step, how you 
can use the Sinclair Cambridge to carry 
out complex calculations . 

sinlair 
Sinclair Radionics Ltd, London Road, 
St Ives, Huntingdonshire 
Reg. no :699483 England 
VAT Reg. no: 213 8170 88 

Why only Sinclair can make you this offer 
The reason's simple : only Sinclair- Europe's largest electronic calculator 
manufacturer- have the necessary combination of skills and scale. 
Sinclair Radionics are the makers of the Executive - the smallest electronic 
calculator in the world. In spite of being one of the more expensive of the small 
calculators, it was a runaway best-seller. The experience gained on the Executive 
has enabled us to design and produce the Cambridge at this remarkably low price. 
But that in itself wouldn't be enough. Sinclair also have a very long experience of 
producing and marketing electronic kits. You may have used one, and you've 
almost certainly heard of them - the Sinclair Project 80 stereo modules. 
It seemed only logical to combine the knowledge of do-it-yourself kits with the 
knowledge of small calculator technology. 
And you benefit ! 

Take advantage of this money -back, no -risks offer today 
The Sinclair Cambridge is fully guaranteed. Return your kit within 10 days, and 
we'll refund your money without question. All parts are tested and checked before 
despatch - and we guarantee a correctly -assembled calculator for one year. 
Simply fill in the preferential order form below and slip it in the post today. 

Price in kit form: £13.59 + £1.36 VAT. (Total: £14.95) 
Price fully built: £19.95 £2.00 VAT. (Total: £21.95) r 

To: Sinclair Radionics Ltd, London Road, 
St Ives, Huntingdonshire, PE17 4HJ 

Please send me 

a Sinclair Cambridge Calculator kit at 
£13.59 £1.36 VAT (Total : £14.95) 

a Sinclair Cambridge calculator ready 
built at £19.95 + £2.00 VAT 
(Total: £21.95) 
*I enclose cheque for £ made 
out to Sinclair Radionics Ltd, and 
crossed. 

*Please debit my *Barclaycard/Access 
account. Account number 

Name 1 

Address 

PW 8/74 

LDelete as required. PLEASE 
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Practical Wireless Classified Advertisements 
Classified advertisements 10p per 
word (minimum 12 words). Box No. 
20p. Semi -display setting £8 per 
single column inch. Advertisements 
must be prepaid and addressed to 
Classified Advertisement Manager, 
PRACTICAL WIRELESS, IPC 
Magazines Ltd., Fleetway House, 
Farringdon Street, London EC4A 
4AD. All cheques, postal orders, 
etc., to be made payable to PRAC- 
TICAL WIRELESS and crossed 
"Lloyds Bank Ltd." 

Aerials 

GENUINE FULL SIZE 
18 element TV aerial 
as used by leading 
TV companies 

ITV, 
8881 

62B/W 
6 Colour 
Guaranteed 

Perfect Pisterez. 

Save Us. We supply 
this genuine U.H.F. 

aeriel for only F2.20. can 

he fitted cistude or inside. 

Oualiry made technically 
advanced design. Precision 

grid reflecrorelimmnates ghosting. 

Complete with clamp, instructions 
advice. Mersey Bah Rebond. 

W,IIICerav,n Bracket 25p. Low Loss 

Cable 1Op per yard.'Flog Es & FREE 

with order maps & channel reference 

of all Radio & TV Transmitters. 
SENO Orn ECT TO DEPT. PW10 

219 Mansfield Rd. Nottingham. 

I11/PERIAL TRADING IstsuisILTf1v 
the quality Aerial Sara 'ale t; 

J. and A. Tweedy Limitad IncorporatIna 
Baines High Frequency Aerials 

All prices Include postage and VAT 
Full range of TV. FM and Amateur aerials by J Beam 
Parebeams PBM 12 £3.60 PBM 18 £4.60 
Multibeams MBM 3054.70 MBM 48 £7.40 MBM 70 £12.95 
Log Periodic £5.40 
Stereobeams SBM 2 £3.15 SBM 3 £4.70 SBM 4 £5.15 

SBM 6 £7.95 
Aerial Rotators AR30 £27.50 AR 40 £33.00 
Amplifiers Masthead £9.07 Setback £4.50 
We are local stockiste of AMTRON KITS and BIB 
Accessories CERTRON CASSETTES and COPAL 
DIGITAL CLOCKS 

76 Chatsworth Road, Chesterfield, 845 2AP 
Telephone 34982463755 (evenings). 

Educational 

TELEVISIO N 
TRAINING 

18 MONTHS' full-time practical and 
theoretical training course in Radio 
and TV Servicing (Mono and Colour) 
for beginners. 

13 WEEKS' full-time Colour TV 
Servicing course. Includes 100 hours 
practical training. Mono revision if 

necessary. Good electronics back- 
ground essential. 

Next session commences on Sep- 
tember 9th. 

Prospectus from : London Elec- 
tronics College, Department A8, 
20 Penywern Road, London 
SW5 ISU. Tel. 01-373 8721. 

C AND E EXAM 
Make sure you succeed with an ICS home 
study course for C and E Electrical Installa- 
tion Work & Technicians, Radio/TV/Elec- 
ironics Technicians. Telecomms Technicians 
and Radio Amateurs. 

COLOUR TV SERVICING 
Make the most of the current boom! Learn 
the techniques of servicing Colour and Mono 
TV sets through new home study courses. 
approved by leading manufacturers. 

TECHNICAL TRAINING 
Home study courses in Electronics and 
Eleotrical Engineering, Maintenance, Radio. 
TV, Audio, Computer Engineering and Pro- 
gramming. Also self -build radio kits. 

Get the qualifications you need to sucoese. 
Free details from: International Correspondence 
Schools, Dept 732P. Intertezt House, London 
SW8 4M7. Or phone 01-622 9911. 

ENGINEERS -get a technical certifi- 
cate. Postal courses in Engineering, 
Electronics, Radio, T.V. Computers, 
Draughtsmanship, Building, etc. FREE 
book form: BIET (Dept. BPW.04 Alder- 
maston Court, Reading, RG7 4PF. 
Accredited by CACC. Member A.B.C.C. 

GO TO SEA as a Radio Officer. Write: 
Principal, Nautical College, Broad - 
water, Fleetwood FY7 8JZ. 

AMIroU, MAA/LMI DIPLOMA, City & 
Guilds, etc. Thousands of passes. For 
details of postal courses in all 
branches of Engineering and illus- 
trated book -FREE -BIET (Dept. 
BPW.03) Aldermaston Court, Reading 
RG7 4PF. Accredited to CACC. Member 
A.B.C.C. 

Situations Vacant 

rr MEN!/ 
£70 Bw. 

can be yours 
Jobe galore! 144,000 new computer 
personnel needed by 1977. With 
our revolutionary, direct - from - 
Americae course, you train as a 
Computer Operator in only 4 weeks! 
Pay prospects? £3500 + p.a. 
After training, our exclusive ap- 
pointments bureau -one of the 
world's leaders of its kind -intro- 
duces you FREE to world-wide 
opportunities. Write or 'phone 
TODAY, without obligation. 

London 
Computer Operators 

Training Centre 
T69, Oxford House 

9-15, Oxford Street, W.I. 
Telephone: 01-734 2874 

For Sale 

TV LINE OUTPUT TRANSFORMERS 
Tidman Mail Order Ltd.. 236 Sandy - 
combe Rd.. Richmond, Surrey, TW9 
2EQ. 01-948 3702. 

LIGHTSHOW PROJECTORS from only 
£17, effect wheels from only £4. 
Many lightshow bargains at ROGER 
SQUIRE'S (Disco Centre), 176 Junction 
Road, London N19. Tel. 01-272 7474. 

SEEN MY CAT? 5,000 items. Mechani- 
cal & Electrical Gear, and materials. 
S.A.E. K. R. WHISTON, Dept. PW, 
NEW MILLS, Stockport. 

SOUND TO LIGHT CONVERTORS 3 - 
channel, 1.5 kW £18, 3 kW £25, single 
channel £9; Sequencer £93; Strobes 
from £19; Projectors from £24; etc. 
Call or mail Aarvak Electronics 12A 
Bruce Grove, London N17 6RA. 01-808 
9096. 

NEWNES RADIO, TELEVISION Ser- 
vicing 10 Volumes 1956-67. Perfect. 
£3.10 each. £30 Set. King, 975 Middle- 
ton Road, Chadderton, Oldham, Lancs. 

VALVES. Large stocks 1930 to 1974. 
Many obselete types. S.A.E. for 
quotation. List 10p. Cox Radio, The 
Parade, East Wittering, Sussex. West 
Wittering 2023. 

NORMENDE GLOBETRAILER III 
Superb Allwave Band Battery/Mains 
Portable. 11 S.W. Bands, Micro 
Tuning, M.F., L.F., Marine, V.H.F. Own 
Aerials. Very good condition. £40. 
Harpenden 64463. 

MICROPHONES: AKG D109, £1265; 
AKG D202EI, £43.45; AKG D190C, 
£18.70; AKG D190E, £20; AKG D224 
£55; Sennheiser MD211N, £49.50; Senn - 
heiser MD413N, £29.70. All brand new 
and boxed. Send CWO to J. J. Francis, 
(Wood Green) Ltd., Manwood House, 
Matching Green, Harlow, Essex. Tel: 
Matching 476. 

Wanted 

FOP PRICES PAID for NEW VALVES 
and TRANSISTORS 

popular T.V. and Radio types. 
KENSINGTON SUPPLIES (C), 

367 Kensington Street, Bradford 8, 
Yorkshire. 

WE BUY New Valves, Transistors and 
clean new components, large or small 
quantities, all details, quotation by 
return. WALTON'S. 55 Worcester 
Street, Wolverhampton. 

EARLY WIRELESS receivers, com- 
ponents and magazines, details to 
Johnson Railles, Haverbreaks, Lancas- 
ter. 

WANTED. Radio and TV Servicing 
books from 1964 onwards. £2.00 per 
copy, paid by return of post. Bell's 
Television Services, 190 Kings Road, 
Harrogate, Yorkshire. Telephone 
0423-55885. 

WODEN UM3 50W Modulation trans- 
former, or similar. Roberts, Bala - 
Bangor College, Bangor, Wales. 

Ladders 
LADDERS. 'Special Offer' Unvarnished 
triples. 9ft 7in closed-23ft lin ex- 
tended. £18.90 delivered. Home Sales 
Ladder Centre (WLS2) Haldane 
(North) Halesfield (1) Telford, Shrop- 
shire. Tel: 0952 586644. 

Service Sheets 
SERVICE SHEETS for Televisions, 
Radios, Transistors, Record Players, 
Tape Recorders, etc., from 5p with 
free Fault -Finding Guide. Over 10,000 
models available. S.A.E. enquiries. 
Catalogue 20p and S.A.E. Hamilton 
Radio, 47 Bohemia Road, St. Leonards, 
Sussex. Telephone Hastings 429066. 
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LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 

RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS, 

CAR RADIOS) 
ALL AT 40p EACH 

" PLEASE ENCLOSE LARGE S.A.E 
WITH ALL ENQUIRIES & ORDERS " 

Otherwise cannot be attended to 
(Uncrossed P.O.'s please, original 

returned It service sheets not available.) 

PLEASE NOTE 
We operate a "by return of post" service. Any 
claims for non -delivery should be made within 
7 -days of posting your order. 

C. CARANNA 
71 BEAUFORT PARK 
LONDON, N.W.11 6BX 

We have the largest supplies of Service 
Sheets (strictly by return of post). Please 
state make and model number alternative. 
Free TV fault tracing chart or TV list on 

request with order. 
Mall order or phone 01-458 4882 

SERVICE SHEETS, Radio, TV etc., 
8,000 models. Catalogue 20p. S.A.E. 
enquiries. Tel ray, 11 Maudland Bank, 
Preston. 

Receivers and Components 

Teleradio and the Rondo 
Stocks are now available of 
system units as follows: 
Pre -Amp £3.30 ea. p.p. 15p 
Controls and panel 

£9.35 ea. p.p. 25p 
Power Amp units, 

Stereo pair £8.25 p.p. 15p 
Power Supply Parts 

£5.50 p.p. 25p 
Mains Transformer 

£6.87 p.p. 40p 
Smoothing Capacitors (2) 

£1 65 p.p. 15p 
Chassis & Metalwork 

£3.57 p.p.30p 
Hardware pack £2.20 p.p. 30p 
Also, Case, Control fascia, 
Stereo Decoder, Matrix decoder, 
Speaker Units. Playing Deck. 
Further information available on 

request. 
Teleradio, 325-7 Fore Street, 
Edmonton, London N.9 OPE. 

Tel.: 01-807 3719 

250mA Cartridge Fuses W. 75p tor 100. 
Unused Carbon Resistors. 100 different 32p 
(state high, medium or low range pack), Your 
choice 85p per 100. 
Unused Wirewound Resistors -100 assorted £t. 
150 Unused Capacitor Mixture Incl. Electrolytic 
-Silver Mica-paper-Metallsed. Nip 
8BA to 2BA, Nut -bolt washer mixture -Breas 30p 
per lib -Steel 25p per ilb. 
E x G.P.O. Dial Telephones £1 '40p. 
20 Assorted Potentiometers Unused £1 N. 
Ex Govt. Standard Jack Plugs 4 for Sip. 
N ew 0 volt 38 watt SSC Bulbs 45p per doz. 
Earphones Ex Govt. 450 a aide tip per pair. 
(All postage Included In price.) 

SOUND SYSTEMS OF SUFFOLK 
474 Foxhall Rd., Ipswich, Suffolk IP3 8NQ 

Precision Polycarbonate Capacitors 
All Be Stability -Extremely Low Leakage 

440V AC (±10%1 63V Range 
01µY (li"xl") 50p +1°° ±2% +5°0 
Oß2111F (11"x1) 599 047µF 56p 48p 380 
0.2541í (11" n I") 620 10µY 66p 66p 46p 
047µ1° (11" x I") 71p 2.24F 80p 85p 550 
054F 111 'r5") 75p 47µF £1 30 L1 05 85p 
068µF 12" x l"1 80D 8.8µ1, £1 84 £1 29 £1 00 
I.OµF 12" x I") Dip 10-OµF 12 00 ffi 00 £1 40 
2.0µF 12" x 1"1 £1 22 15.01.1F £2.75 £246 11 90 
TANTALUM BEAD CAPACITORS tattles available: 
0.1, 1)ß1. 0.47, 1.0, 2-2, 4-7, 6.81.1, at 15V/25V or 35V: 
10.041, at i6V/20V or 252': 2.2-0µF at 6V/10V or 16V; 
33.04, at 6V or 10V: 470µF at 3V or 6V: I00 -0µF at 3%. 
ALL at 101) each, 10 for 95p, 50 for £d. 
TRANSISTORS: BC183/183L lip BFYxO 20p 
BC1N7/8/9 9p B0184/184L 18p BF251 20p 
BCI14 lop 1102I2/2I2í. 14p BFY52 209 
ßC147/8/9 10p 8C547/558.4 1£p AF178 30p 
BC103/7/8 12p BP194 18p 0071 12p 
BC182/182L lip BFI07 1ßp 253055 509 
POPULAR DIODES-- íN914 0q. 8 k r 46p, 18 for SOP: 
1N91ß 8y 6 for 469, 14 for SOp; 1844 6p 11 for 50p 
24 for 11.00, 154145 Sp, 6 for 579. 12 for 48p: 1164001 
NA; 002 Sp: 003 Sip; 004 7p: 005 lip; 006 Sp; 007 gip. 
LOW PRICE ZEEER DIODES- 400,nW, Tol. +5°. at 
SmA. Values available: 3V. 36V, 4-7V. 5 1 V. 5-6V, 6-2V. 
0.8V, 7.5V, 8ßV, 9-1V, 10V. 11V. I.3V. 10V. 13.5V, 15V, 
18V, 18V, 20V, 222V, 24V, 27V, 30V. All at 7p each, 
6 for 89p. 14 for 849. SPECIAL OFFER: 100 Zeiler, 
for 8080. 
RESISTORS --High stability. low ,wise carbon 0ím 5%, 
5W at 40°C, 5W at 70°C. Ell series only - from 2ßß to 
2ß1t0. ALL at 1p each. Sp for 10 of soy one value. 70p 
for 100 of any nne value. SPECIAL PACE: 10 of each 
value 2ßß to 2ß310 (730 resistors) M. 
SILICON PLASTIC RECTIFIERS --15 atop. brand new 
wire ended D027: 100 P.1.V. 7p (4 for ß6p): 400 P.LV. Sp 
(4 fur 80p1: 800 P.I.V. lip (4 for 42p). 
BRIDGE RECTIFIERS -2i atop: 200V 40p; 350% 45p: 
6001 55p. 
SUBMINIATURE VERTICAL PRESETS -0 1W only: 
ALL. at 89 each; 500. 100 0, '2.200, 470 R. 6800. 
1k O. 2-2k 0, 4-7k0, 6050. lOk O. 15kß 22k11, 
47k 0, 100k O. 151 0. 
PLEASE ADD IOp POST .AXI) PACKING ON ALL 
ORDERS BELOW £2. ALL EXPORT OR DERB ADD 
COST OP SEA/AIRMAIL. 

PLEASE ADD 10% V.A.T. TO ORDERS. 
Send B.A.E. for liste of additional ex -stock Items. 
Wholesale price lists available to bona fide companies. 

MARCO TRADING (Dept. W8), 
The Malitass. Station Road, Went. Shropshire. 
Tel: Nantwbh (Cheshire) 88291 (STD 02701 

(Propre.: Mlnicosl Trading Ltd.) 

BETA DEVICES 
MANUFACTURERS BRANDED PRODUCTS 

TRANSISTORS LC'a DIODEe & RECT. 
ACI87/188 7090TO.99 080 15914 0-04 

PR. 0-40 709C D.I.L. 0-80 154148 0 04 
BCH 07/ 7410TO.99 0 8e 0A202 0 09 

BO108 0-09 7410 D.LL. 0-8e 1N4001/2 0 06 
BO1000 011 7230 D.I.L. 0 80 154003/4/0 0 06 
BC147/8/9 0.10 7470 D.I.L. 0 86 1X4008/7 0 08 
BCY70/71/720-18 7480 D.I.L. 0-88 
BFY88/87/88 

0-20 
BFY60 018 
BPY81/51 0 18 

SWatt Audio I.C. 
TBA 800 6160. 
Data tres with 
every order. 

BRIDGES 
WO1 IA 

100V 
WOB IA 

600V 

0 20 

0 50 

OC35 0.86 RENNES 
252646 0.80 D.LL. SOCKETS BZY88 3.5- 
2N3063 014 8 -.Pin O is 33V 5% 0.09 
2143055 0 88 14 -Pin 0.1211 Watt 6-ß- 
253445 £1 40 18. -Pin 0-14I 300V 0% 0.16 
253773 £220 L.E.D. 
40411 82.001 All pricer 1209-Red 047 
40636 £1.00 include V.A.T. IL.E.D. Clip 0.08 

C.W.O. PLUS P.P. 10p TO 
SETA DEVICES 

101 THE RIDGEWAY, ENFIELD, MIDDX. 

TAPE 
HEADS 

For valve and 
transistorized re- 
corders from £2 ea. 

Send 
stomp for lists: 

R.D.I. Ltd` 
Chilton Works, 

Garden Rd., 
Richmond, 

Surrey, 
TW9 4NS 

INCOMPARABLE V.H.F. KIT 
1111 11101 MMMMM 10101 I 

CV3-unique triple -purpose (Converter, Re- 
ceiver, Tuner -Feeder) kit for the amateur 

' enthusiast. Fantastic transistorised perform- 
fence. World While Sales. Complete kit of top 

Igrade 
parts canera 80-180 mHZ with easy 

build diagram* only LN direct from makers or 
S.A.E. for free literature. (S.W. Kits also I available). ' 
JOHNSONS (RADIO) Est. 1943 L SHAW ST., WORCESTER WRI SQQ. 1 

BM --B--M- 

GAS SENSOR TGSIK with circuits £1 -80 post 
tree. 
15.0-15v Power Supply Card, 100mA outputs, 
foldback limiting, 240 vac. 
Built and tested £0.71 + 22p P & P. 
Also, built Into diecast box with on/oil switch, 
neon, 3 terminals and mains lead £14-00 + 22p 
P & P. 

Electronic thermometer for use with multimeter 
(1mA), Range 0-100°C, Requires 2 x PPS's. 
Built into box with on/off switch, leads, sensing 
probe. etc. £8 87 + 22p P & P. 

BARON ELECTRONICS, 
176 Brookhurst Ave., Bromborough, Wirral, 

Merseyside L63 OPF. 

ELEVEN BAND RADIOS. SW 1-4. 
Marine. LW. MW. FM. PSB (76-86). 
Aircraft (108-136). PSB (148-176). Batt/ 
Mains. BFO. Squelch. Fine Tune. Out- 
put, 1.3W. Latest Model £60 also 
Grundig Bargains Satellit £120, etc. 
SAE Lists, Multi -band Radios. Lang- 
ton Radios High Street, Rotester. 
Staffs. 088-923 388. 

BRAND NEW COMPONENTS by re- 
turn, Electrolytics 16V, 25V, 50V-0.47, 
1, 2.2, 4.7, lOmfds.-4 22, 47-413P 
(50V -5p), 100-51zp (50V -7p), 220- 
6p (50V -9p). Subminiature bead -type 
tantalums 0.1/35V, 0.22/35V 0.47/35V, 
1.35V. 2-2/35V, 4.7/35V, 10/16V, 22/ 
16V, 47/6V, 100/3V -8p Mylar Film 
100V 0-001, 0.002, 0.005 0.01, 0.02- 
213 p, 0.04, 0.05-3p. Polystyrene 63V 
F12 series, lO f-1,000pf-2p 1,200pf- 
10,000pf-3p. Miniature Highstab. re- 
sistors 5% E12 series Carbon film 
13W, 101-101VIt1 (10% over 1M). Metal 
film 16W 1011-22M0 and 1W 2711-10M11 
all 1p ea. Postage 8p. The C.R. Supply 
Co., 127 Chesterfield Road, Sheffield. 

COMPONENTS GALORE. Pack of 500 
mixed components manufacturers sur- 
plus plus once used. Pack includes 
resistors, carbon and W.W., capacitors 
various, transistors, diodes, trimmers, 
potentiometers etc. Send £l+10p p&p. 
C.W.O. To: Caledonian Components. 
Strathore Road, Thornton, Fife. 

PRINTED CIRCUIT BOARDS. Any 
PCB published in Practical Wireless/ 
Electronics ETI, WW, etc. Any month 
any year. In fibreglass at 5p/sq. in. 
Postage free (min. 50p). Also Artwork 
and/or photography undertaken. SAE 
for full details. PW GRATA complete 
set-£3.95. P. Lancaster, 11 Chesterton 
Road, Cambridge, Cambs CB4 3AD. 

MIXER KIT. Professional standard 5 
channel mono and stereo kits. Full 
assembly instructions, fibre glass 
printed circuits, front panel, case and 
all components. Slider controls-mains 
power-pre-fade listen-magnetic cart- 
ridge input-auto fade. Dimensions: 
24 x 6 x 3in. Mono kit: £33. Stereo kit: 
£49 inc. VAT. Details, specification, 
picture. SAE to Harwell Instruments, 
Department BPC, Spice's Yard, South 
End, Croydon CRO 1BF. 

TRANSITOR Amplifier 50p LW/MW 
Mixer Panels 50p. 25 Assorted skeleton 
presets 50p. Radio Cabinets, suitable 
ex -speakers 50p. Archer, 9 Pine Grove, 
Maidstone, Kent. 

LEDs. Three colours, Red, Green, 
Yellow. Four sizes, Olin, 0.125in, 
0.16in, 0.2in. Mixtures all sizes and 
colours. 50-£5, 100-£9, including VAT 
and postage. CWO. Larger quantities 
by negotiation. Industrial Electronic 
Supplies (Stockport) Ltd., 181a Bram- 
hall Lane, Davenport, Stockport, 
Cheshire. 

371 

www.americanradiohistory.com

www.americanradiohistory.com


Miscellaneous 

MORE RANGES FOR 
LESS MONEY 

AC/DC Multimeter type U4324 

A -DC 0'06-3A -6 Ranges. 
A -AC 0.3-3A - 5 Ranges. 
V -DC 0 8-1200 V- 9 Ranges. 
V -AC 3-900 V -8 Ranges. 
Freq.: In the range of 45 to 20k14, 
Resistance: 500 Ohm to 5 MOhm. 
5 Ranges. Decibel: -10 to + 12dB 
Accuracy i 2.5% DC t 4^y AC 
Dimensions: 187 x 98 x 63 mm. 

Only £8'00 
SUPERTESTER NOR ICE 
10 Fields - 80 Ranges: Plus 
a lot of accessories for 
measurements of 500A -AC 
100 A/DC- Temperature- 
-50C to +200C- Magnetic 
fields up to 15 KGauss- 
Phase Indicator- EHT 25kV 
Electronic Volt Ohm- meter 
Transistor Diode Tester etc. 

Dimensions: 128 x 95 x 32 mm- £1850 300 grams 20kOhm/V Accuracy 
1% DC. Ask for free catalogua 

Accessories Extra 

ALPHANUMERIC NIXIE TUBES B7971 
The Alpha- 
numeric NIXIE (n l j 
tube has the 
ability to display 
all the letters of 
the alphabet, 
numerals 0 thru 
9 and special 
characters In e 

single tube. 
From the stand- 
point of both 
readability and 
electrical characteristics, the Alphanumeric 
NIXIE tube provides many unique benefits 
including * All DC operation * Uniform, 
continuous line characters of equal height * Memory with simple solid state drive circuits 
* Readability in high ambient light -200 foot - 
lamberts brightness * Long life with no loss of 
brightness * Character height 21'. 

Price only 99p each plus 18p PIP. 

Add 10% VAT to all items l 35p P & P 

ELECTRONIC BROKERS LTD. 
49-53 Pancras Road, London NW1 2QB 

Tel: 837 7781 

1 

Darned 
Electronic 

Wizardry 
by Dewtron (VAT extra.) 
Famous kits, e.g. waft -was complete 
kit £2:95: Fuzz kit £5.50 auto 
rhythm modules P & P 20p min. 
Ring Modulator modules £8 and 
whole range of synthesiser modules, 
musical novelties, etc. Catalogue 15p 
from D.E.W. Ltd.. 254 Ringwood 
Road. Ferndown, Dorset. 

BE PROUD OF YOUR WORK AND BUILD 
iT IN A BEC (Book End Chassis) 

PUNCHING SERVICE IF REQ'D 
GBI £4'82 14" x 6' x 2' 

Prices GB1 A £4.18 9" x 6' x 2' 
nclu0, - I GB2 £5:17 14' x 7' x 3" 

V.A.T. ' / GB3 £5:45 14- it 9" x 4 - 

Postage GB4 £8.20 14' x 9' x 6' 
A beautifully designed modern cabinet with simulated 
black leatherette top (PVC bonded to metal) solid 
wooden end cheeks, with room at the back for Output 
Sockets etc. Felt pads are fitted on bottom of cheeks 
for non -scratch. 
Other Styles available, please send S.A.E. for details. 

P.C. BOARDS A PANELS 
We specialise in small runs of P.C. Boards and screen 
printed or anodised aluminium panels. From 1 to 500 
send sketch or negative and we will send you ow+ 

quotation. 
H.M. ELECTRONICS (PW), 275a Futwood Road, 

Sheffield BIO 38D (Behind Broomhill P.O.) 

We've been in a mess... 
and I apologise publicly to every customer who suffered delays when we found there were more of you 

wanting our services than we were ready to deal with. There's been a reorganisation to make things quicker 
and easier for all of us. 

By now, all our customers should have been sent copies of the new, simpler order form with the redesigned 
Price List. If not, would you please send a stamped addressed envelope? 

DAVID McGARVA - PO Box 114 - Edinburgh EH1 1HP 
New customers are asked to write for a list before ordering. 

PSYCHEDELICATESSEN 
is the only way to describe the paradise of 
Freaky gear now available from Boffin. 
Look! 

KITS 
No Licence Exam Transmitter/ 

Receiver 
Variable -rate, Bright -Flash, 

Pocket Mini -Strobe .. 

READY-MADE MODULES 
Maxi -Volt Spark Generator (} 

inch spark), 15,000 Volts! 
Experimental Mini Dream -Lab- 

oratory 
Sensitive non -anatomical elec- 

tronic Stethoscope .. .. £220 
Electronic 'Voice -Thrower' .. £2.20 
Ghost -Hunting Aid .. .. £2.20 
People Detector .. .. .. £220 
Experimental Water-Fone .. £4.40 
Psychedelic Meditation Aid £2.20 
Bird -Watchers Remote Monitor £2:20 
Psychological Cross -Eyed Ears 

Device .. .. £4.40 
Super Sound -Catcher .. .. £220 
(All prices include VAT, packing A postage) 

Send remittance to: 

BOFFIN PROJECTS 
4 Cunlifte Road, Sloneleigh 

Ewell, Surrey 
(Mail order U.K. only) 

Or for more details, send 20p for lists, plus 
free design project sheet 

£6i0 

£2 40 

£1.35 

£2 20 

P.W. F.M. TUNER AMP + 
CASSETTE 

(P.W. MARCH-MAY 74) 
Printed Circuits 75p ea (pp 15p) 

Separate Components available 
FREE LISTS (S.A.E.) 

LIMITED NUMBER 
DIGITAL CLOCK KITS 

12 OR 24HR USING NIXIE READ OUTS 
TEAK CASE. 

LIST £32 (12HR) OFFERED AT £25 
FURTHER INFORMATION ON 

REQUEST 

TELERADIO ELECTRONICS 
325 FORE STREET, LONDON 

N.9. O P E. 01-807-3719 

1.11++,,. 
C 

sr.eap 

DC POWER SUPPLIES 
Regulated power supply variable up to 
15V 0.5A. Model SE800. Ideal El 1 
for development work. 

includes Cash with order 
VAT & p. & P. 

J. H. ASSOCIATES LTD. 
Cricketf;eld Lane, Bishop's Stortford, Herts. 

HqIxq rr 
TREASURE TRACER 

MK III Metal Locator 

Varicap tuning 
Britain's best selling mata) 
locator kit 
Weighs only 22oz. 
Speaker and earphone operation 
Knocks down to only 17in. 
Prebuilt search coil assembly 
Ministry approved design 
As seen on BBC1 and BBC2 TV 
You only need soldering Iron, 
screwdriver, pliers and snips 
Five transistor circuit 
Send s.a.e. for leaflet 

£9.80 
MINIKITS ELECTRONICS. 

35a LANGLEY DRIVE. WANSTEAD 
LONDON, Ell 2LN (Mail order only) 

BUILD IT its a DEWBOX quality 
cabinet. tin x 2+2 in x any length. 
D.E.W. Ltd., Ringwood Road, FERN- 
DOWN, Dorset. S.A.E. for leaflet. Write 
now-Right now. 

LOW COST I.C. MOUNTING. Lengths 
of 100 I.C. pin sockets, 60p (p & p 
5p). Quantity rates, SAE details & 
sample. L.E.D. (MLED500), 20p each. 
(post paid). P.K.G. Electronics, "Oak 
Lodge", Tansley, Derbyshire. 

HARDWARE SUPPLIES. Sheet alu- 
minium individual sizes or standard 
packs, drilled to spec. Screws, nuts, 
washers etc. Fascia panels in 
aluminium individual requirements. 
Printed circuit boards, one-off or 
small runs. Printed circuit drafting 
tapes etc. 7p for list. Ramar Construc- 
tor Services, 29 Shelbourne Road, 
Stratford on Avon. Warwks. CV37 9JP. 

PRINTED CIRCUITS. For any PW 
project, 65p each, ready drilled for 
assembly. Where more than one in 
project £1.20 the set. CWO plus 5p 
p&p. All PC work undertaken. W.K.F. 
Electronics, Welbeck Street, Whitwell, 
Worksop, Notts. 

SUPERB INSTRUMENT CASES by 
Bazelli, manufactured from heavy 
duty PVC faced steel, choice of 70 
types, send for free list, Bazelli 
Instrument Cases, Dept 25, St. 
Wilfrids, Foundry Lane, Halton LA2 
6LT, Nr. Lancaster. 

AERIAL WIRE. High quality p.v.c. 
covered multi -strand copper 25ft-23p 

1 

(6p). ft-45pft-(15p).(yl50ft-£1.32p 
(23p). 

200ft-£1.76p (25p). 250ft-£2 21p (26p). 
300ft-£2.66p (30p). EGG insulators llp 
pair (5p). P&P in brackets, SAE all 
enquiries. A.1. Radio Components, 14 
The Borough, Canterbury, Kent CTI 
2DR. 

LOGIC TEST PROBES: indicates logic 
levels single pulses, pulse trains. Ex- 
cellent value. £7 inclusive. Crudwell 
Electronics, 7 The Dawneys, Crudwell, 
Nr. Malmesbury, Wiltshire. 
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put an end to this... 

Now you can complete that wiring job the 
professional way. Whether you're working on 
prototypes, original equipment or servicing 
existing installations, Invader offer this indispen- 
sable aid - Termi-Kit. 

The kit contains a choice of 14 different types of 
insulated lugs in 10 different compartments with 
a sturdy pair of crimping pliers for every size. The 
all metal box is designed to last, so by simply re- 

ordering individual terminal packs from us you 
can ensure you're never without the correct 

item for the job. 

Each kit comprises a divided metal storage 
case containing 10 plastic boxes. Each box 

pre -packed with any one type of ring 
spade or lug type terminals, the quantity 

per box depending on size and type plus one 
universal crimping and stripping tool, and the 
ordering information for replenishing your stock 
is clearly printed on the lid. 

There is a choice of 36 termination styles to 
choose from yet ordering is uncomplicated as 
there is one standard price. 

Invader Termi-Kit with 10 terminal packs 
and crimping tool ... ... ... ... ... ... ... £16.50 
Replacement packs ... ... ... ... ... ... .96 ea. 

Invader Components Ltd. 
30 Tribune Drive, Trinity Trading Estate, 
Sittingbourne, Kent. 
Tel: Sittingbourne 70533. Telex: 965313. 

NEW-Termi kit from Invader 
Never be without the right Termination 

AERIAL BOOSTERS -£3.30 
We make three types of Aerial Boosters 
B45 -UHF 625, B12 -VHF 405, B11 -VHF RADIO. 

VALVE BARGAINS 
ANY S -50p, 10-75p, 50-£3.30:- 

ECC82, ECL80, EB91, EBF89, EF80, EF85, EF183, 
EF184, EY86, PCC84, PCC89, PCC189, PC97, 
PCF80, PCF86, PCF805, PCF808, PCL82, PCL83, 
PCL84, PCL85, PFL200, PL36, PL81, PL504, PY33, 
PY82, PY800, PY801, 30L15, PC86, PC88. 

COLOUR TV VALVES 
PL508, PL509, PY500/A-25p each. 

UHF TRANSISTOR TUNERS 
Rotary Type -£2.00. 4 Button Type -£2.50. 

PLUGS - SOCKETS 
Price per Item, in brackets for ten. 
CO -AX Plugs --Sp (50p). Socket Surface -7p (10p), 
Connectors -4p (35p). 

D.I.N. PLUGS 
2 Pin, 3 Pin and 5 Pin -20p (£165). 

JACK PLUGS, Standard -lip (£1.50), 3 5m, - 
lop (80p). 2 5mm-10p (80p) 

All prices Include V.A.T. p. 6 p. 10p per order 
Money back refund. S.A.E. for leaflets. 

ELECTRONIC MAILORDER 
(BURY) LTD. 

62 Bridge St., Ramsbottom, Bury, 
Lancs. Tel. Rams 3036 

Quality Loudspeaker 
Systems at half price 

i.f.. .: 

Direct from manufacturer as supplied 
by us to the trade. 

Finished in natural Teak veneer 15 
watt 8ohm speaker system containing 
Goodmans 8" bass + 3" tweeter 
speakers. 

Two cabinet sizes: 

*a) 17" high x 10" wide x 7" deep. 

*b) 20" high x 12" wide x 81/2" deep. 

Price of a) £12.50 per pair incl. VAT. 
b) £14.50 per pair incl. VAT. 

plus £1.25 packing and carriage U.K. 
(50p only if collected from Rugby). 

Please send cash with order direct to 

Group 3 Cabinets Ltd., 
Somers Road Industrial Estate, 
Rugby, 
Warwickshire. Tel: 0788-78211 
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"SLO-SYN" 3 -LEAD 

SYNCHRONOUS STEPPING 

MOTOR 
Type SS15. These 
fine motors are 
easily reversed, 
starting and stop- 
ping in less than 5" 
without electrical 
or mechanical 
braking. Simple 
relay circuit can 

be applied to give DC., to winding for a maximum 
holding torque of 3000z,in with 35v at 0.35 amps 
through winding. For AC. (synchronous) operation at 
120r., 50Hz. Speed 60 rpm at 60Hz., 72 rpm. STEPPING. 
Holding torque at 50 steps per second -100 oz/in. Can 
be wired to give 100 or 200 steps per revolution witn 
accuracy of 0.1° per step non -cumulative. Torque 
characteristics can be modified by simple R.C. 
circuits. Dimensions: dia. 4", body length 41", spindle 
length 2k" x x}" dia. Weight 6) lbs. BRAND NEW in 
maker's packing. Offered at less than 4 maker's price. 

OUR PRICE ONLY £15 

MAINS SOLENOID by MAGNETIC 
DEVICES LTD. 
A beautifully constructed solenoid at half normal 
price. A 2 -sided bracket is incorporated ter vertical 
or horizontal mounting. Size: 2" x 1f" o 14';. Pull is 
approximately 2lbs., plunger travel 11". Fixing eye 
takes up to 4" bolt, plunger non -captive. NEW in 
original maker's boxes. £1-20. P. 6 P. 20p. Large num- 
ber available, special price for quantity. 

SMITHS RINGER -TIMER 
Reliable 15 minute times, spring wound 
(concurrent with time setting) 15 x 1min 
divisions, approximately 4" between 
divisions. Panel mounting with chrome 
bezel 31" dia. £1.40.15p P. & P. 

KNOWLE (U.S.A.) MINIATURE 
MICROPHONE CAPSULES 
Impedance approx. 20012, output 60 or 80 DB at 1 Kc. 
As used in deaf aids, bugging devices, etc. Size (60 
DB) 7/32" x 5/32" x i"; (80 DB) 1" x 5;32" x 1". Ex - 
equipment, all tested. £1 20 each. P. & P. FREE. 

MAINS 
SOLENOID 
This little unit gives 
vertical litt of approxi- 
mately 1" through 
hinged "e I b o w". 
Bracket incorporates 2 fixing screws. Length of arm, 
2#". 240V AC. Pull at coil is approximately lib. £1. 
FREE P. 6 P. Special quotes for quantities. 

SOLENOIDS 
by WESTOOL 
240AC type MM6. 
31b. pull, 21" x 1" 
14". Travel 1". 90p 
each. P. 6 P. 10p. 
240AC type MM4. 21b. pull. 
14" x 11" x 1". Travel f" 70p 
each. P. 6 P. 10p. Quantity 
discounts: 10-5010%. 50 up- 
wards 25%. 

OPEN FRAME 
shaded pole 
GEARED MOTORS 
(Dural gear case) 
240 AC., 28rpm. NEW 
HIGH TORQUE,approx. 
overall size: 3f" x 3f" x 

21" + spindle f" dia. as illustrated. £2 70. P & P 30p 
Similar to above, 19rpm. £2.70. P. & P. 30p. 
110rpm with pressed steel gear case (similar to above 
but slightly smaller). £2.70. P. 6 P. 30p. 

NORPLEX 
The famous American fibre -glass copper -clad 
laminate. Finest quality with woven glass base of 
Epoxy -resin. Excellent Mech. and Elec. conductive 
properties. Heat resistant, ideal for P.C.'s etc. THIS 
IS A SPECIAL PURCHASE AND ONLY AVAILABLE 
WHILE STOCKS LAST! Sizes: 12" x 12"; 24" x 12"; 
24" x 24"; FULL SHEET 43" x 37" (11 sq. ft.). Single - 
sided Copper with thickness of 1/32", 3/64", 3/32". 
Also double -sided 1/32", 1/16", 3/32". £1 per sq. ft. 
Cut sizes (1-10 sq. ft.) 25p. P. & P. Full Sheet £8 each. 
Carr. £1 for 1st sheet plus 25p each additional sheet. 

SILVA NIA 
MAGNETIC SWITCH 
Now complete with reference magnet' 

A magnetically activated switch, vacuum 
sealed in a glass envelope. Silver contacts. 
normally closed. Rated 3amp at 120v. 14amp 
at 240v. Size: (approx.) 1'p" long x 4" dia. 
Ideal for burglar alarms, security systems 
etc., and wherever non -mechanical switching 
is required. 10 for £2.10; P. & P.15p. 50 for 
£8; 100 for £1650. FREE P. 6 P. over 10. 

AMPEX 7.5v. D.C. MOTOR 
This is an ultra precision tape 
motor designed for use in the t_ I AMPEX model AG20 portable 
recorder. Torque 450GM/CM. 
Stall load at 500ma. Draws 
soma on run. 600rpm ± speed 
adjustment. Internal AF/RF 
suppression. 4" dia. a 1" 
spindle, motor 3" dia. x 11". 
Original cost £1650. OUR 
PRICE £3.30. P. & P. 25p. 
Large quantities available 
(special quotations). Mu -metal 
enclosure available 75p each. 
FREE P. & P 

ALL PRICES NOW INCLUDE 
V.A.T. UNLESS OTHERWISE 
STATED 
AH items are NEW and UNUSED. Postal 
or carriage charges are for Gt. Britain only. 
We welcome orders from established 
companies, educational depts., etc. All 
orders under £2.50 C.W.O., please. 
Company orders under £2 50, surcharge 
60p unless C.W.O. 

ELECTRO -TECH 
315/317, EDG WARE ROAD, 

COMPONENTS LTD. LONDON, W2. 
Tel : 01-723 5667 01-402 5580 

QUALITY' STEREO SOUND_ 

1pRICE OFFER! 
SOLENT AUDIO SYSTEM 

down 

*Stereo Tuner Amplifier chassis with AM/FM radio cover- 
ing long medium short and Stereo FM wavebands. Separate 
Base and Treble controls. Power output 7 watts R.M.S. per 
channel (frequency response 25-20,00 Hz) Tape record and 
playback facilities. Dimensions 18" x 8}" x 3}". The very 
latest BSR automatic record deck with cue and pause 
control. Two matching elliptical speaker units. 

Order early limited stocks available cash price £49'95. 
Credit Sale £500 deposit 9 monthly payments of £5.75 
(Total Credit price £5675). P. & P. £2.50. Send £7'50 
today. 

Chassis only available for cash at £35.00. 

Full 12 months Guarantee. 

CALLERS WELCOME. 

Stereo headphones supplied with every order. Q f ® radio WS 8/74, 100 CHASE SIDE SOUTHGATE 
LONDON N14 5PL Telephones: 01-886 9688/3733 

t CONTACTLESS ELECTRONIC 
IGNITION BY MOBELEC 

(Ur £13.95 Iv 

We break the price barrier with 
this trouble -free inductive dis- 
charge contactless ignition which 
replaces contact points by a 
solid-state trigger -head giving 
high energy spark for excellent 
cold -weather starting and super - 
smooth tick -over. Designed for 4 
or 6 cylinder neg. earth cars at a 

price you can afford. Easy to fit, clear illustrated instructions, 
free fitting kit. State model, make and year. Other Mobelec 
capacitive discharge E series models available. Mobelec E 

series for high performance engines. 4 & 6 cylinder NEG. 
AND POS. EARTH. £2282. 8 cyl. £2475. Post free. 

Dept. PWi6, 226 Mary Street, 

SILHILL PRODUCTS Birmingham B12 9R1, Tel: 021-440 3600 

MASSIVE CLEARANCE BARGAINS 
Bargain component parcels contain Resistors, Capacitors, Switches, 
Potentiometers, Knobs, IF's, Tag Strips, Drive Drums, Transistor 
Panels etc., etc. Save yourself Ls on these well selected parcels 
6lbs net weight E1.00, p.p. 50p. 
Brand new Wire -wound Resistors. Good Selection. 100 for El 00, 
P.P. 20p. 
Flexible Connecting Wire, assorted colours. 100 yards for f1.00. 
Eddystone Die -Cast Boxes with Lid 41" x 2k" x 1}" 50p. 
Assorted Capacitors, Silver Mica, Tubular and Disc Ceramics, Poly- 
styrene. Tremendously good selection. 300 for El .00, p.p. 20p. 
Mullard Ferrite Cores. LA3 100 to 500kHz SOp. LA4 10 to 30kHz 75p. 
LA2100 3 to 200kHz 50p. 
Rotary Switch I pole, 14 way, 3 bank, good quality, excellent value 
35p. 
Colvern W/Wound Potentiometer Spindle Type 10 ohms 35p. 

Please include 10% VAT to total cost of goods. 

MAIL ORDER ONLY 

XEROZA RADIO 
I, EAST STREET, BISHOPS TAWTON, DEVON 
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M 

WATFORD ELECTRONICS 
35 CARDIFF ROAD, WATFORD, HERTS, ENGLAND 

MAIL ORDER. CALLERS SATURDAYS ONLY 
C.W.O. Please. P. & P. add 15p to orders under E3. Prices exclusive of VAT 

5. u 1Op Pustage for OW cornprehensive catalogue. 

TRANSISTORS (All Components Brand New and Fully Guaranteed) 
AC125 14p 
AC126/711p 
AC128 14p 
AC176 14p 
AC187/8 12p 
ACY17 21p 
ACY19 22p 
ACY20 20p 
ACY21 10p 
ACY22 /sp 
AD110 40p 
A0145 /ip 
AD161 30p 
AD162 30p 
AF714/51Ip 
AF116/7140 
AF118 40p 
8C107 lip 
BC108 tip 
BC109 10p 
BC147 11p 

BC148/9 11p MJE520 S2p TIP29 43p 2N2894 30p DIODES 
BC182 11p MPF102 38p TIP30 48p 2N2106 15p AA120 10p 
BC183/4 11p MPF103 31p TIS43 25p 2N2107 itp BA716 15p 
BC212 11p MPF10/ 35p ZTX107 12p 2N2126 Sp BY164 35p 
BC213/4 11p MPF105 42p ZTX108 tip 2N3053 20p BYZ1I 2Sp 
BCY70 1Sp 0C26 48p ZTX109 12p 2N3054 /ip 0A5 30p 
BCY71 20p OC28 46p ZTX300 1Ip 2N3055 I5p OA9 9p 
BCY72 15p 0C35 48p ZTX301 11p 2N3702/311p 0A79 10p 
BD121 f1.00 0C41 15p ZTX302 18p 2N3703/412p 0A81 8p 
BD131 45p 0C42 t5p 2N1131 SOp 2N3705/6l0p 0A85 111p 
BD132 Up 0C44/45 12p 2N1132 SOp 2N3707 10p OA90/1 Op 
BDY19E1AN OC70/71 12p 2N13O1/220p 2N3708/0 7p 0A200/1 Sp 
SF194/5 1Sp 0072 /ip 2N1303//24p 2N3619 25p PL4001 Op 
BF196 tOp 0074 22p 2N1305/824p 2N3003/4/Sp PL4004 8p 
BFY50 20p °C81 12p 2N1307 20p 2N31105/617p PL4007 12p 
BFY51 23p 0082 1Sp 2N1671BSOp 2N4444 £1.80 1N91/ Sp 
BFY52 20p 
BFY53 17p 

0083N 20p 
°C140 SOp 

2N1090 45p 
2N2217 23p 

SEHER 
BZYM 

1N4001/2 Sp 
1N1003/4 7p 

BSX29 lip 00201 Mp 2N2218A20p I90mW 1N4005 7p 
MJE370 63p 0C202 Mp 2N2303 75p 3.3V 1N4006/7 8p 
MJE371 63p OC204 65p 2N2483 75p 

-33V 
10p each 1N4148 Sp 

TTL 74 SERIES LINEAR Its 
(less 10Y, M + mixed) 709C DIL/T099 35p 
7400 18p 7427 37p 7472 28p 723C DIL/T099 90p 
7401 18p 7428 43p 7473 37p 741C DIL/T099 Sip 
7402 18p 7430 18p 7474 37p 748C 45p 
7403 18p 7432 37p 7175 55p CA3018 75p 
7404 20p 7433 13p 7476 37p CA3020 41-40 
7405 1gp 7137 43p 7480 Sep CA3050 £1.35 
7406 30p 7438 43p 7481 E1.10 CA3046 80p 
7407 Sip 7440 18p 7482 up CA3075 £1-65 
7408 219 7441 7Sp 7483E1-10 CA3090Q °/ 25 
7400 24p 7442 15p 7484 05p LM300 E1.70 
7410 20p 7443 £1-28 7485 E1.87 LM305 £1-70 
7411 22p 7441E1-20 7186 38p M.FC100011 /5P 
7412 Sap 7445 E1-80 7/90 6Sp MC305 £1.70 
7413 Tip 7446 E1 89 7491 Mp MC724P 50p 
7414 Mp 7447 61-30 7492 up MC1303L £1.50 
7416 35p 7148 Et -18 7493 Mp MC1304P E1 -40 
7417 330 7450 18p 7494 Mp MC1310P E2-75 
7420 lip 7451 ISp 7495 80p MC1710CG IOp 
7422 75p 7453 17p 7496 Mp PA246 £1.50 
7423 31p 7454 17p 7497 E3-08 TAD100 £1.50 
7425 SSp 7460 tap 74104 Mp TBA8M £1-35 

`7426 28p 7470 28p 74105 59p ZN/t4 E1.15 

OPTO ELECTRONICS 
Minitrons 3015F 

only £1ße 
OCP70 Mp 
OCP7I 70p 
ORP12 Sop 
ORP60 I5p 
ORP61 46p 
Light Emitting Diode 
TIL209 Red 21p 

Also available 
More ICs, Transistors, 
Fuses. Fuse Holoers, 
Transistor Insulation 
Kits, Transformers 5V, 
6V, 8V; Miniature toggle 
switches, (centre off 
and changeover type) 
chokes, etc. 

DIL SOCKETS 
8, 14, 16 pin 1Sp each 

POLYESTER CAPACITORS. Axial lead type. 
400V: 0.001:F, 0.0015µF, 0-0022uF, 0.0033µF, 0.0047µF, 0.0068µF, 2}p; 001µF, 0-01Spl. 
0 022pF, 3p; 0.047oF, 0 068:F, 0-IoF, 0.15µF, Ip; 0.22uF, 7p; 0.330F, 10p; 0 474F, 13p; 
160V: 0.1µF, 0.15µF, 4p: 0.22µF, Sp; 0.33µF, Sp; 0.47µF, 7p; 0.68µF, 10p; 1µF, 139. 
750V: 0 22µF Op 0-68pF 12p; 0 33µF Sp; 0-47pF Op; 2.2µF lip. 
Radial lead P.C. type: 
250V: 0-01uF, 0.015µF, 0.0220F, 3p; 0-0330F, 0.047µF, 0.068µF, 34-p; 0-1pF, Ip; 0.15µF, 
tp; 0.22µF, 0.33µF, Sp; 0.47µF, 7p; 0.684F, 10p; 1 -OUF, 11p. 

ELECTROLYTIC CAPACITORS. Miniature axial lead type. 
63V: 1µF, 1 -5µF, 2.2µF, 3.3µF, 4uF, 4.7µF, 6.8µF, 10µF, 15pF, 20µF, 22µF, 47µF, 68pF 
6p; 25V: 336F, 6p; 684F, Sp; 1500F, Sp; 220µF, 11p; 470µF, 13p; 6806F, ISp; 1,000µF, 
24p; 100µF 12p. 16V: 40µF. 100µF, 125µF, 250sF, 6p; 1,000µF, 1,50011F, Sip. 10V: 4µF 
5p, 640µF 10p. 1,000µF 14p, 2,200µF ISp. 
CERAMIC CAPACITORS 
50V d.c. Plaquette body 25mm lead*. 
Range: SpF-10,000pF. Price 2p each. 
0015µF, 002214F, 0 033µF, 0047µF 3p. 

POTENTIOMETERS AB Carbon Track 
0.25W, log and linear values. 
1kO-2MO Single gang lip 
5KO-2MO s/gang w/switch 24p 
2kO-2MO Dual gang 37p 

SLIDER POTENTIOMETERS 
0.25W Log and linear 
101<-100KO Single Gang I0p 
10K-100KO Dual Gang Sip 
KNOBS for above Black or Silvered 10p 

BRIDGE 
RECTIFIERS 
1 A 50V 
IA 100V 
IA 200V 
IA 600V 
2A 50V 
2A 200V 
2A 600V 
4A 200V 
4A 600V 
6A 200V 
6A 600V 

2sp 
25p 
28p 
30p 
35p 
45p 
Mp 
Mp 
80p 
Mp 

120p 

THYRISTORS 
CRS 
100V 1Amp 
400V 1A 
600V 1A 
100V 3A 
400V 3A 
600V 5A 
600V 7A 

30p 
45p 
SSp 
40p 
55p 
75p 
15p 

ALUM. BOXES 
21"x5}"x1}" 42p 
4"x 4"x1+" 42p 
4"x21"x1+" 42p 
4"x 51."x1+" 45p 

VEROBOARD 

2+ x35" 
2+x5" 
3} x 31" 
3}x5" 
2+x 17^ 
33-x17^ 
5x17" 
Pkt of 36 pins 
Spot face cutter 
Pin Insertion tool 

30p 
32p 
32p 
38p 
98p 

130p 
173p 

Pitch 
0.1 0.15 0.15 

plain 
tIp 
15p 

2gp 
55p 
lep 

105p 
20p 
49p 
69p 

23p 
32p 
Mp 
350 
759 

105p 

MYLAR FILM CAPACITORS 
1011V: 0 001µF, 0 002µF, 0 005µF, O. 01µF, 
002µF, 004µF, 005µF, 3p. 
100V: 01µF, 0 2µF, 50V: 047µF Op. 

PRESET POTENTIOMETERS 
0.25W 1k(2 -1M(2 Nor. and Vert. Sp 
0.1W 500-470kO2 Vert. only 4p 

KNOBS (To flt }" shaft) 
Black Pointer Type 8p 
Slim Silvered Aluminium 10p 
Black 1}' with Chrome Rim 15p 

RESISTORS 
Tol. Range Values 1-24 25+ 

}W 5% 2.2R -10M E12 Ip 0.8p 
(W 5% 2 -2R -10M E12 1p 0 -Sp 
1W 5% 2 -2R -10M El2 2p 1 -Sp 
4W 10% 1-10 ohm E72 6p - 
Do not mix Ohmic values to obtain 
quantity prices. 
SWITCHES Toggle SPST l8p 

DPDT 22p 
Slide }A D.P. sub -min. 120V 10p 
Slide IA D.P. 250V 10p 
Push Button min. P/M or P/B 15p 
Rotary Wavechange I pole 12 way, 
2016w, 3p/4w, 4p/3w 24p 

JACK PLUGS (chrome) SOCKETS 
Standard Screened 17p Standard t3p 
Stereo Screened 30p Stereo 1Sp 
25mm Screened 10p 25mm Op 
3.5mm Screened 14p 3.5mm lip 

DIN PLUGS, SOCKETS & COUPLERS 
Pins: 2, 3, 4, 5 (180°, 240°), 6, 7 
Plugs, 12p; Sockets, 8p: Couplers, 101) 

Coaxial Plugs. 10p; Sockets, Sp 

PHONO PLUGS, SOCKETS & COUPLERS 
Assorted Coloured Plugs: Sp, 
COUPLERS: Sp. SOCKETS Single: 5p, 
Double: 7p, Triple: 10p 

INDEX TO ADVERTISERS Felstead Electronics 
Foutsham Tab ... 

376 
... 290 

Padgetts Radio Store ... 

Partridge Electronic Ltd. 
300 
344 

Pembridge College of Electronics 292 
A. H. Supplies ... ... 286 
Ambit International ... ... 316 Gregg Electronics ... ... 352 
Amphenol ... ... Greenweld Electronics ... ... 359 RCS Products ... ... ... ... 366 
A.S.P. Ltd. 352 Group Three ... ... 373 Radio Components Specialists 296, 297 ... 
Audiotronics ... ... ... 363, 364, 365 

... 
R.D.I. ... ... ... 371 
Radio Exchange Ltd. ... ... ... 339 

HAC (Shortwave) Products ... 320 Radio Society of Great Britain 284 
Baker Loudspeaker Ltd. 376 Harverson Surplus Co. Ltd. ... 362 RSC (Hi-Fi) Centres Ltd. 282, 283 
Baron Electronics ... ... 371 Heath (Gloucester) Ltd. 340 RST Valve Mail Order Co. 299 
Barrie Electronics ... 300 Henry's Radio Ltd. ... 295, OBC R & TV Components Ltd. 360. 361 
Bentley Acoustics ... ... 321 H.M. Electronics... ... ... ... 372 Riversdale Electronics ... ... 292 
Beta Devices ... ... ... 371 Home Radio (Components) Ltd. ... 294 
B.H. Component Factors Ltd. 298 Saxon Entertainments Ltd. ... 291 
Bi -Pak Semiconductors ... 
Bi -Pre -Pak Ltd. ... ... ... 
Boffin Projects ... ... ... 
British Institute of Engineering 

288, 289 
... 351 
... 372 

I.C.S. ... ... ... 
LL.P.(Electronics) Ltd. 
Imperial Trading... ... 
Integrex ... ... ... 

370 
293 
370 
367 

Silhill Products 
Sinclair (Cambridge) Ltd. 
Sinclair Radionics Ltd. .. 
Sound Systems of Suffolk 

374 
368, 369 
302, 303 

372 
Technology ... 284, IBC 

British National Radio & Electronics Invader Components ... 373 Surpletronics .. .. 
Surplus Electronic Trading 

320 
366 

School ... ... 315, 340, 356 Swanley Electronics ... 320 
Bull, J. (Electrical) Ltd.... ... ... 287 Jermyn Industries Ltd. ... 319 

Caranna, C. ... ... 371 

J.H. Associates .. ... 
Johnsons (Radio)... ... 

... 372 

... 371 
Tele radio... ... ... 
Television Systems 

371, 372 
... 367 

Chiltmead Ltd. ... ... ... 340 Thacker, A. H. & Sons Ltd. ... 344 
Chromasonic Electronics ... 294 Kensington Supplies ... 370 Tidman Mail Order ... 370 
Codar ... ... ... ... 321 Keytronits ... 320 Trampus Electronic ... 359 
Colomor (Electronics) Ltd. ... 358 Trannies ... ... 355 
C.T. Electronics ... ... ... 285 TUAC Ltd. 298 
Custom Cabinets ... 356 Lewis Radio ... ... 284, 374 Tweedy Ltd. (1.A.) 370 

Linear Products Ltd. . ... 359 
London Computer Operators 

Dabar Electronic Products ... ... 300 Training Centre 370 Vero ... ... 366 

Davian ... ... ... ... ... 356 London Electronics Cdllege 370 
D.E.W. Ltd. ... 372 Watford Electronics 375 

Maplin Electronic Supplies 343 
West Hyde Developments Ltd. 
Wheelhouse, C. W. & Son 

355 
290 

Eagle International ... 301 
Marco Trading ... ... 
McGarva, D. 

371 
372 

... 
Wilmslow Audio ... ... 316 

Electronic Brokers ... 372 
... 

Milward, G. F. 362 Electronic Design 376 Minikirs Electronics 372 Xeroza Radio ... .. 374 
Electronics Mailorder Ltd. 373 Mullhall Electronics 344 
Electrospares ... ... 
Electro -Tech ... 

286 
374 

Multitore Solders ... 286 Yates Electronics 366 
Electrovalue Ltd. ... IFC 
Elvirs ... ... 292 Newmart Electronics ... ... 347 Z & I Aero Services Ltd. 376 
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op 
Head Office and Warehouse Z & I A E R O SERVICES LTD. BS TOTTENHAM COURTRetail Shop 
44A WESTBOURNE GROVE 

LONDON W2 5SF Please send all correspondence and Mail -Orders to Head Office LONDON WI 

Tel: 727 5641'2'3 When sending cash with order, please include 0 IS in L for postage and handling Tel: 580 8403 

Open all day Saturday 
MINIMUM CHARGE 115p. No C.O.D. orders accepted 

AC/DC MULTIMETER 
TYPE U4324 

P- 

33 ranges up to 
3 Amps AC/DC; 
1200V DC, 900V 

4 
AC, 500k11, +12 
db. 

p 
Sensitivity: 

peer* ." 20kí1/V DC; 
4k11/V AC 

Accuracy: 
±2.5% DC; 
±4% AC 

Movement is protected by silicon 
diodes. 
Dimensions 167':98x63 mm. Weight: 
1 .51b. 

PRICE: complete with test leads, 
Instruction manual and fibre -board 
storage case £925. Packing & carr. 
£0.50. 

MULTIMETER 
TYPE U4323 

Sensitivity 20,00011 V. 

4 
WOO 

50° 
sa° m 

.r,a , 
{ 

a . 
1 Leos 

tr 4, ',,o 

,,c, o 
1. 

4.4L. 
4. 

c - "D 

7 D.C. Voltage ranges 0.5-1000V 
6 A.C. Voltage ranges 2.5-1000V 
5 D.C. Current ranges 0.05-500mA 
4 Resistance ranges 1k0 -1m11 
Built-in oscillator providing AF output 
1kHz and I.F. output of 465kHz with an ampli- 
tude of 1 volt minimum. 

Dimensions: 140x87x40 mm. Weight 0.5kp 

PRICE complete with leads and plastic 
storage case £7.70. Packing á postage £0.50 

of 

AC/DC MULTIMETER 
TYPE U4313 

O 
39 ranges: 
1500µA to 1.5A 
AC 
814A to 1 .5A DC 
75mV to 800V 
DC 
1.5V to 600V AC 
1M0,0.5µF,12db 

Accuracy: 1 5% 
DC; 2.5% AC 

Sensitivity: 20k 
O/V DC: 2k11/v 
AC 

Mirror scale 86mm long. 

Dimensions: 115 x 215 x 90 mm, Weight 3.31b. 

PRICE, complete with test leads, service 
manual and steel carrying case £1250. 
Packing & carriage £0.50. 

ALL THE ABOVE INSTRUMENTS FEATURE TAUT SUSPENSION MOVEMENTS 

PRICES ARE EXCLUSIVE OF V.A.T. 

I1FIIMII Midi 
Electronic Ignition... 
Better on all points 
Because you keep your points! 
The SPARKRITE MK.2 is a lull capacitive discharge electronic system 
Specifically designed to retain the points assembly with all the 

.- 
breaker 

and none of the disadvantages. 
by 

misfire because <ontac_çiM 
breaker bounce is eliminated electronically a pulse VW. 
suppression Circuit which prevents the unit firing it the 
points bounce open at high rpm. Contact breaker bum is Y"it 
eliminated by reducing the current to about 1 /50th of 
norm, thus avoiding arcing. But you can still revert 

normal ignition if need be. In seconds. If points 
go (very unlikely) you can get replacements 
anywhere. All these advantages. 
Fitted in 15 minutes. Up to 20% better fuel 
consumption. Instant all weather starting. Cleane 
plugs they last 5 limes longer without attention. 

Faster acceleration. Fester top speeds. 
Coil and battery last longer.Ef Iicient fuel 
burni no with less air pollution. 

The kit comprises 
everything needed 
Ready drilled scratch and rust resistant case, 
metalwork, cables, colt connectors, printed 
circuit board, top quality 5 year guaranteed 
transformer and components. full 
instructions to make positive or negative 
earth system. and 6 page installation 
instruction leaflet. 
WE SAY IT IS THE BEST SYSTEM AT 
ANY PRICE, 

PRICES 
D 1T K1005, C 1 1 57 met VAT and P d P 

Ready Built Umi f 14 85 ,ncl VAT and P & P 

180th 10 lit all cars with coil'disnibutur iynibpn up io 
e cylinders) ........ 
We can supply units for any petrol encened vehicle ducat. 
motorcycle etc, with coil 'contact breaker ignition 
Derails on request Call in and see us Sir a demonsratmn 

ELECTRONICS DESIGN ASSOCIATES 
(Dept P W 8! 82 Bath Street, Walsall WS1 3DE Phone 33652 

.15 

BAKER 12"" MAJOR £11.55 
30-14,500 cps. Double cone woofer and 
tweeter loudspeaker. Baker ceramic mag- 
net assembly, flux density 145,000 gauss. 
BASS RESONANCE 40 cps 20 watt RMS. 

MAJOR MODULE KIT £14.85 
30-17,000 cps. woofer, tweeter, crossover 
and baffle as illustrated. Size 19in x 124in. 

NOTE -When ordering state 3 or 8 or 15 ohms. 

BAKER LOUDSPEAKERS 100ó BRITISH MADE 
50/12 Regent 

12 (o 20W 1111 55 Grooup 25 12 110 º55 1á o. 
Group f I7.60 

Deluxe 12 in. 15W £1320 Group 35 12 in. 35W 41155 

BAKER LOUDSPEAKER CO., BENSHAM MANOR PASSAGE 

THORNTON HEATH, SURREY Tel. 01-684 1665 

ALL PRICES INCLUDE V.A.T. HI -Fl ENCLOSURE PLANS 42p 

FELSTEAD ELECTRONICS (PW82), óOHS'íG1D.S, cH 
NE 

E AY8 4E5 

STYLI Replacements for virtually all ACOS, BBR, COLLABO, GARRARD, PHILIPS. 
ROSETTE, SONOTONS. Single TIP: Sapphire 18p, Diamond 87p. Double Tip: Can br 
Stereo/LP+78 or ST/LP+ST/LP Sapphire 87p. Doubla Tip: Diamond ST/LP+Sapphire 
78135p. Diamond ST/LP+Diamond ST/LP £1ß5. For GOLDRXNG Diamond 0800.13800H 
and (1850 at £9.10 each. 0800E at 1410. FREE LIST (FOR SAE) FULL DETAILS 
STYLI AND CARTRIDGE EQUIVALENTS including SHURE. PICKERING. AUDIO - 
TECH, B. A O., AND MANY MORE STYLI FOR MAGNETIC AND CRYSTAL 
PICK-UPS. Chargea 10p any quantity. 
CARTRIDGES. All with styli and fittings. Replacements tor ACOS OP/91 SC (Stereo- 
mono compatible aeries) at £106, OF93 Stereo at £1.45, GP94 Stereo Ceramic at 4188: 
for RONETTF DC/4008CM (Speed change switch at front for (1P67, TC8 a c.) at £1.85. 
for BOB X3H, X511 and X5M at £1.85 each, SXSH and 8X501 at £1.70 each. TCBH a' 
£150, TC8 Stereo, 3 pins, £$15; chargea 10p any quantity. 

RECORDING TAPE. ALL FINEST BRITISH MYLAR: 5" 600 ft. 409; 5^ 900 It. 55p; 
5f" 1200 ft. 75p; 7" 1800 ft. £108. Charges for 5" and 5f", 1-4, 189 each; 5 and over, 88P 

the lot. Charges for 7", 1-3 169 each, 4-5 86p the lot, 6 and over 409 the lot. 
SPEAKERS 21", 3, 8 or 04 ohms (elate which) 66p. Charges 10p each. 12" round, fitted 
cone tweeter, 6 watts fndiotorted, 3. 8 or 15 ohms (state which) 84340 (charges 851'' 
OR, PAIR FOR STEREO, £680 chargea paid. 
CONNECTING WIRE. Pkta. of 5 coils, aestd. cols., each 5 yds. Solid core 10p (10p charges) 
Flexible 219 (10p chargea). 

EARPIECES. Magnetic. 2'5 or 3.5mm plug ((date which) 15p. CRYSTAL (3.5mm Only) 
36p (all 10p up to Si. 
VIBRATORS. 7 pin SYNCH. (128R7 type) 75p. 4 -Din NON -synch (121HD4) 48D fail 
10p each). 

Bind SAE for free etyli, cartridge and components list. All prices iaolade TAT. 
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YI 

Over ISO 
ways to 

engineer a 
better future 

SECURITY 

find out how 
in just 2 minutes 

That's how long it will take you to fill in the coupon. Mail 
it to B.I.E.T. and we'll send you full details and a free 
book. B.I.E.T. has successfully trained thousands of men at home - equipped them for higher pay and better, more inter- 
esting jobs. We can do as much for YOU. A low-cost B.I.E.T. 
home study deurse gets results fast - makes learning easier 
and something to look forward to. There are no books to buy 
and you can pay -as -you -learn. 
Why not do the thing that really interests you? Without losing a 
day's pay, you could quietly turn yourself into something of an 
expert. Complete the coupon (or write if you prefer not to cut the 
page). No obligation and nobody will call on you ... but it could be 
the best thing you ever did. 

Others have done it, so can you 
"Yesterday I received a letter from the Institution informing that my 
application for Associate Membership had been approved. I can honestly 
say that this has been the best value for money 1 have ever obtained u 
view echoed by two colleagues who recently commenced the course". 
Student D.I.B., Yorks. 
"Completing your course, meant going from a job I detested to a job 
that I love, with unlimited prospects".-Student J.A.U. Dublin. 
"My training with B.I.E.T. quickly changed my earning capacity and, 
in the next few years, my earnings increased fourfold" -Student 
C.C.P., Bucks. 

HIND OUT FOR YOURSELF 
These letters - and there are many more on file at Aldermaston Court - speak of the rewards that come to the man who has given himself 
the specialised know-how employers seek. There's no surer way of 
getting ahead or of opening up new opportunities for yourself. It 
will cost you a stamp to find out how we can help you. Write to 
B.I.E.T. Dept.BPW01 Aldermaston Court, Reading RG7 4PF. 

baokñE76Je 
the roadtoou 
througha Blow 

Jectr,ow! 

Practical Radio Et Electronics 
Certificate course includes a 

learn while you build 
3 transistor radio kit. 
Everything you need to know 

....0.00.0101N about Radio Er - 

Electronics 
maintenance and 
repairs for a spare 
time income a n d 
a career for a 

better future. 

mim-CUT OUT THIS COUPON- s 
Tick or state subject of interest. 

Post to address below. 
MECHANICAL 
Society of 
Engineers- 
A.M.S.E.(Mech.) u Institute of 
Engineers & 
Technicians 
(A.M.I.E.) 
CITY & GUILDS 
Gen. Mech. Eng. 
Maintenance Eng. 
Welding 
Gen. Diesel Eng. 
Sheet Metal Work Cl 
Eng. Inspection C1 

Eng. Metallurgy 
ELECTRICAL & 
ELECTRONIC 
Societyof 
Engineers- 
A.M.S.E.(Elec.) 
CITY & GUILDS 
Gen. Electrical 
Engineering 
Electrical 
Installations 
Electrical Maths 
Computer 
Electronics 
Electronic Eng. Cl 
Practical Radio 
& Electronics 

( with kit) 
MANAGEMENT & 
PRODUCTION 
Institute of Cost 
& Management 
Acetnts. 
Computer 
Programming 
Works M'ment. El 
Work Study 
Gen. Production 
Eng. 
Estimating & 
Planning 
Storekeeping 
Management 

kills 
Quality Control 

DRAUGHTSMANSHIP 
Institute of 
Engineering 
Designers 
(A.M.I.E.D.) 
General 
Draughtsmanship 
Elec. Draugh ts- 
manship 
Architectural 
Draughtsmanship 
Technical 
Drawing 

RADIO & TELE- 
COMMUNICATIONS 
CITY & GUILDS, 
Radio. TV/ 
Electronics 
CITY & GUILDS 
Telecoms. 
Gen. Radio & TV 
Eng. 
Radio Amateurs 
Exam 
Radio Servicing 
TV Servicing 
Colour TV 

AUTOMOBILE & 
AERONAUTICAL 
Institute of the 
Motor Industry CI 
A.M.I.I. 
MAA/IMI 
CITY & GUILDS 
Auto Eng. 
Gen. Auto Eng. Li 
Motor Mechanics 
Auto Diesel Eng. 
Garage M'ment. 
ARB Aero Engi- 
neering Certs. 
Gen. Aero Eng. CI 

CONSTRUCTIONAL 
Society of 
Engineers- 
A.M.S.E.(Civ.) 
Institute of Build- 
ing-L.I.O.B. 

A.B.T. Clerk of 
Works 
Construction 
Surveyorslnsti- 
tute-L.C.S.I. i 

CITY & GUILDS 
General Building 
(all branches) (- 

Heating& Vent. I 

Inst. Clerk of 
Works u 
Site Surveying 1-1 

Health Engineer- 
ing 
Road Construc- 
tion 
Quantities. 
Estimates 
Hydraulics 
Structural Eng. I 

GENERAL 
Agricultural Eng.f 
Council of Eng. 
Institutions l 

Farm Science 1 

Plastics [. 

Supplementary 
courses jor Nat. 
Certificates. 

G.C.E. 
- choose from 
58'0' & 'A' 
level subjects. 

Coaching for many 
exams, including 
C&G 

POST TODAY FOR A 
BETTER TOMORROW 

To B.I.E.T., Dept. BPW01 QN 
Aldermaston Court, Reading RG7 4PF 
NAME..... _..._ 

___.... _._........._. ._.._.. 
Block Capital, Please 
ADDRESS .........__ ......__. _._...... 

OTHER SUBJECTS 

.1, rredited h1' C..4.C.C. 

BPW01 

AGE .............-. 

l7r97rher of 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
Publishe,l approximately the third Friday of each month by II'l'' Magazines Ltd., Flretway House, Farringdun Street. London, 14.C.4 4AD. Printed in England by Index Printers IA I.. Dunstable, Beds. Sole Agents for Australia and New Zealand -Horton & (latch (A/Sia) Ltd. South Africa-Central News Agency Ltd. Publisher o Subscription Rate (including post gl. For one year to any part of the world £2.95. Everyday Electronics in sold subject to the following conditions, namely that it shall not. without the written consent of the Publishers Pent given, be lent, resold, hired out or otherwise disposed ed by way of Trade at more than tare reconuuended Belling price shown on the cover, and that it shall not be lent, resold or hired out or whº1herwise disposed of in a mutilated condition or in iauth,riscd cover by way of Trade, or affixed to or as part of any publication or adverti.nig, literary or pictorial rustier www.americanradiohistory.com
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You pay less 

VAT with Henry's 
Low Prices 

DON'T RELY ON YOUR MEMORY 
BUY NOW AT BARGAIN PRICES 
Hi Fi and Transistors - Up to date 

Brochures on request 

BUILD THE 

TEXAN 
Now built and used by thousands 

of satisfied customers. Features 
slim design overall size in cab - 

net I51" x 22" x 6i". 6 -IC's, 10 As featured by 
transistors, stabilisers Gardners tactical Wireless 

low field transformer. Fibre 1972 
Glass PC Panel, complete chassis 

work. Now available built and tested as well as in 
kit form. HIGH QUALITY & STABILITY ARE 
PREDOMINATE FEATURES - DEVELOPED BY 
TEXAS ENGINEERS FOR PERFORMANCE, 
RELIABILITY AND EASE OF CONSTRUCTION. 
FACILITIES. On/off switch indicator, headphones 
socket, separate treble, bass, volume and balance 
controls, scratch and rumble filters, mono/stereo 
switch, input selector: Mag. P.U., Radio Tuner, 
Aux. Can be altered for Mic., Tape, Tape -head, etc. 
Construction.) details Ref. No. 21 
30p. Distributed by Henry's throughout UK. FREE -Teak cabinet wich complete kit. 

Kit AAA/ (+VAT+50p or built (+ VAT + 50p 
prices a50carr/packing) and tested£35800 carr/packing) 

VVVV as illustrated. 

20 ± 20 WATT IC 

STEREO AMPLIFIER 

EARN YOURSELF EASY 
MONEY, WITH 
PORTABLE DISCO 
EQUIPMENT 
DISCO MINI A complete portable 
disco, fitted mixer/preamp, 2 decks all 
facilities. [98'50 
As above but with Slider Controls E118.50 
100 watt amplifier for above [4950 
SOLS 100 watt mixer/amplifier with 
slider controls [69.00 
R5050 watt mixer/amplifier [4950 
RI® 100 watt mixer/amplifier [57.50 
DISCO AMP 100 watt mixer/amplifier L73.00 
N orthcourt: 

400 40 watt mixer/amp [37.50 
800 80 watt mixer/amp [45.00 

DISCO MIXER/PREAMPLIFIERS 
(OP for up to 6-100 watt amplifiers) 
SOLI (rotary controls) [49.50 
SDLI I (slider controls) [5850 
DISCO VOX (slider controls) the 
complete disco preamp [7200 
DJI00 100 watt power amplifier for 
above [49.50 
DJ3OL Mk II 3 channel 3kw sound to 
light [41.25 
DJ3OL Mk III slider controls [45 -SO 
DJ DISC LITE as 30L-2 plus variable 
speed flashes [54.00 
Carlsboro Reverberation Unit [44.00 
Disco anti -feedback microphone E11 .95 
Colt 150 watt liquid wheel projector [2350 
150 watt QI liquid wheel projector [50.00 
150 watt QI cassette wheel projector [5000 
Spare Effects and liquid cassettes large 
range of patterns L6-00 
6 inch Liquid wheels [5.00 
Various cassettes [6.00 
Mini spot bank fitted 3 lamps [1295 
Auto Trilite (mini with flashers f17.00 
Bubblemal:er wich liquid [22.50 
MIXERS/MICS/SPEAKERS/LIGHTING 
U.K.'s largest range of Disco Lighting. 
FREE STOCK LIST REF. No. 18 ON 
REQUEST. 
AKG I RESLO / DJ / CARLSBRO I EAGLE 
MICS., STANDS, MIXERS, CABINETS. 
CHASSIS AND COMPLETE SPE KER 
SYSTEMS, MEGAPHONES, TURN- 
TABLES, PUBLIC ADDRESS COM- 
PONENTS. 

All prices carr. paid (UK) (VAT EXTRA), 
Barclaycard/Access call, write or phone your 
order 01 -723 -6963 -easy terms for callers. 

EXCLUSIVE 
DECCA KELLY 
SPEAKERS 

12 watt speaker Tweeter 
systems. 8, Bass/Midrobe 
and Melinex Domed HF 
radiator plus crossover [12.50 
per pair of systems (carr.,packg. 40p) 
or built into veneered cabinets, size 18 x 
12 x 61,^ E19-50 pair (carr. El). 

HI-FI TAPE 
EQUIPMENT 
U.K.'s largest range with 
discounts and demonstra- 
tions for callers. Latest -- 
stock lists on request (Ref. No. 17). 
Phone 01-402-4736 for Barclay/Access 
Card. Direct orders and latest prices. 

TRANSISTORSJSEMI- 
CONDUCTORS 
U.K.'s largest range for every application. 
Small quantity discounts. Also Trade, 
Export and Indu:crial enquiries invited. 
Latest stock list (Ref. No. 36) including 
valves on request. 

ELECTRONICS 
SUPPLIES 
Specialists in electronics for more than 
30 years. Trade and industry supplies - 
every type of component and equipment. 

NEW 
SINCLAIR PROJECT 80 

Stereo PreAmplifier 
Audio Filter Unit 
Z40 IS Watt Amplifier 
Z60 25 Watt Amplifier 
PZS Mod. for I or 2 Z40 
PZ6 Mod. (S Tab) I or 2 Z40 
PZ8 Mod. (S Tab) 1 or 2 Z60 
TRANSFORMER FOR PZ8 

NEW FM TUNER 
STEREO DECODER 

All items post paid. 

[1195 
[6.95 
[5.45 
[6.95 
[4.98 
[7.98 
[7.98 
[3.95 

LI1-95 
[7.45 

BUILD THE 
NEW 
HENELEC 
STEREO FM TUNER 

HENRY'S 

changes, of Pa and 
awDer f 

prices 
tn the .catalo9ue applyC s no longer all or 

he available fo catalogue e o9° efatest 
w,17 Aug/Sept 

_ 

7974. 

A completely new high stability stereo 
FM tuner. Features variable capacity 
diode tuning, stabiliser power 
supply, IC Decoder, high gain 
low noise. IF stages. LED indica- 
tors. Tuning meter, AFC, easy 
to construct and use. Mains 
operated. Slim modern de- 
sign with fibre glass PC, teak 
cabinet, etc. Available as a 
kit to build or ready built. 
Overall size 8" x 2}'x x 61". Pro- 
duced to give high performance 
with a realistic price. (Parts list and 
constructional details Ref. No. 5 30p). 
Henry's are 

VAT) 
asole 

distributors UK and Europe. 
ff 

KIT PRICE f21.00(+ ornd 
test 

built 
ed (24.95 (+ VAT) 

( 

LIVING SOUND LOW NOISE TOP QUALITY CASSETTES 
MADE BY EMI TAPES LTD. TO INTERNATIONAL 
STANDARDS ESPECIALLY FOR HENRY'S. 
ALL POST PAID LESS THAN } REC. PRICES COMPLETE 
WITH LIBRARY CASES 

3 for 6 for IO for 25 for . 
C 60 El 10 LI.98 E3.00 E7.40 
C 90 El.46 [2.80 [4.60 [11 23 
C 120 E1 -80 0.45 ES -45 L 13.45 
Quantity and t ade enqu ries, invi ed 

LEARN A LANGUAGE- omplete with phrase 
book. German - French - Spanish - 
Italian LI .36 per course. E5 for any 4. 

LOW COST HI-FI SPEAKERS 
SPECIAL OFFERS 
EMI 13" x 8" -full range speakers 
(post 20p each or 30p pair) 
150TC-8 ohms Twin Cone 10 watt 

E2.20 each or E4.00 pair. 
450 10 watt C/o Twin Tweeters 3, 8 or 
15 ohms [3.85 each 
EW 15 watt 8 ohms C/o Tweeter 
E5-25 each or [7.40 per pair 
350 20 watt C/o Tweeters 8 or IS ohms 
[7.80 each 

Polished wood cabinet £4.80 post 35p. 

8 ohms full range (post 20p) 
FR4 4" 5 watt 
FR65 64" 10 watt 
FR8 8" 15 watt 
FR23 9 x 6" 15 watt 
B ASS & MID RANGE -8 ohms (post 20p) 
AA12 5" 15 watt 
BI10 5f" 15 watt 
B200 8" 15 watt 
13139,2 13" x 8" 30 watt LF 
TWEETERS AND CROSSOVERS (post 20p) 
K2006 10 watt 8 or 15 ohms 
FHT6 15 watt 8 ohms 
K2011 30 watt 8 ohms 
T27 KEF 
Axcent 100 30 watt 8 ohms 
K4009 IkHz/5kHz C/o 
SN75 3kHz var. C/o 
SPEAKER KITS (carr. etc. 35p) 
20-2 8" 30 watt 
20-3 8" 40 watt 
LINTON 2 20 watt 
GLENDALE 3 30 watt 
DOVEDALE 3 50 watt 
KEF KK2 
KEF KK3 

E4.75 
[6.30 
L8.S0 
£8.40 

[3.75 
[7-20 
[8-S0 

[13.75 

[210 
[3.35 
£4.80 
[S.SO 
[5S2 
[2.70 
[310 

[2450 pair 
L35.95 pair 
L18.30 pair 
02.95 pair 
[51 .50 pair 
[5500 pair 
[78.00 pair 

BUILD YOURSELF A POCKET CALCULATOR 
A complete kit, packaged in a polystyrene con- 
tainer and taking about 3 hours to assemble 
[hats the Sinclair Cambridge pocket calculator 
from Henry's. Some of the many features include 
interface chip, thick -film resistor pack, printed 
circuit board, electronic components pack. 
Size 4f" long x 2" wide x +4" deep. 
Free of charge with the kit for the more advanced 
technologist is a 32 -page booklet explaining how 
to calculate Logs. Tangents. Sines etc. 

SPECIAL OFFER 

£13.60 £19.95 
+ VAT ready co use. + VAT. 

1----1 
np(eu 

rara 
0000 
t7O1313 
00630 
cots on 

10% VAT to be added to all orders. Export supplied. Prices and descriptions correct at time of proof. Subject to change 
without notice. E& O E. ALWAYS BARGAINS FOR CALLERS. 

Sea vase 295 
of this magasine 

Henry's R M ° 
EDGWARE ROAD, LONDON W2 

404.406 Electronic Components and Equipment 01.402 8381 
308 PA - Disco - Lighting High Power Sound 01-723 6963 
303 Bargains Store (Callers only) 
Home and Car Entertainment Centres London and branches now open 
120 Shaftesbury Avenue. London W1 01-437 9692 
144 Burnt Oak Broadway, Burnt Oak, Edgware 01-952 7402 

190.194 Station Road, Harrow.Middlesex 01-663 7788/9 
364-356 Edgware Road, London W2 01-402 5854/4736 

All mail to 
303 Edgware Road, 
London W2 1 BW 
All stores open 9 am to 
6 pm six days a week 
Hi-Fi - rape Equipment 
Discount Stock List 
Free at all stores 
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