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en ri's 
You pay less 

VAT with Henry's 

Low Prices 

DONT RELY ON YOUR MEMORY 
BUY NOW AT BARGAIN PRICES - 

Order your latest Henry's Catalogue Price 55p post paid 
complete with Discount Vouchers 

BUILD THE 

TEX 
Now built and used by thousands 20 + 20 WATT IC 

slim design overall size inFcab 
Features 

STEREO AMPLIFIER 
net 151" x 26" x 6 * ". 6 -IC's, 10 As featured by 

C transistors, stabilisers Gardners Practical 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, ms,.. - - - jq IC 
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. 
Constructional details Ref. No.21 
30p. Distributed by Henry's throughout UK. FREE -Teak cabinet with complete kit. 

as illustrated. 

Kit . nQ n( +VAT +50p or built ] nn(+ VAT + 50p LIVING SOUND LOW NOISE TOP QUALITY CASSETTES 
^r ^a * ^« ̂a -,_ - MADE BY EMI TAPES LTD. TO INTERNATIONAL 

STANDARDS ESPECIALLY FOR HENRY'S. 
ALL POST PAID LESS THAN f REC. PRICES COMPLETE 
WITH LIBRARY CASES 

3 for 6 for 10 far 25 for 
C 60 E1.00 E1 .80 42.80 46.75 
C 90 El .33 E2.57 E4.20 410.25 
C 120 £1.62 43.15 £5.00 412.25 
Quantity and trade enquiries, invi ed 
LEARN A LANGUAGE -complete with phrase 
book. German - French - Spanish - 
Italian £1.36 per course. £5 for any 4. 

BUILD THE NEW 
HENELEC 
STEREO FM TUNER 

iienry+s 
Catalogue 

4>n 011 Olyl K1 I I 

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 indicators. 
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 61". , 

Produced to give high perform- 
ance with a realistic price. (Parts 
list and constructional details Ref. 
No. 5 30p). Henry's are sole dis- 
tributors UK and Europe. 

VAT) PRICE £21.00 (+ VAT) 
or built and tested L24.95 (+ VAT) 

EARN YOURSELF EASY 
MONEY, WITH 
PORTABLE DISCO 
EQUIPMENT 
DISCO MINI A complete portable 
disco, fitted mixer /preamp, 2 decks all 
facilities. 198.50 
As above but with Slider Controls 4118.50 
100 watt amplifier for above £42.50 
SLI00 I00 watt mixer /amplifier with 
slider controls £69.00 
R5050 watt mixer /amplifier 449.50 
RI00 100 watt mixer /amplifier £57.50 
DISCO AMP 100 watt mixer /amplifier 
chassis unit. 469.50 
DISCO MIXER /PREAMPLIFIERS 
(OP for up to 6 -100 watt amplifiers) 
SDLI (rotary controls) £49.50 
SDLII (slider controls) 458.50 
DISCO VOX (slider controls) the 
complete disco preamp 469.50 
DJI00 100 watt power amplifier for 
above 442.50 
DJ3OL 3 channel 3kw sound to light 431.50 
DJ4OL as 30L plus built in microphone 441.95 DIMAMATIC I kW adjustable speed 
auto dimmer 425.00 Carlsboro Reverberation Unit £44.00 
SCENE STROBE £1900. ROAD STROBE 
£2500. SUPER STROBE £45. 
Disco anti -feedback microphone 411.95 Colt 150 watt liquid wheel projector 422.50 
150 watt QI liquid wheel projector 450.00 
150 watt QI cassette wheel projector 450.00 
Spare Effects and liquid cassettes large 
range of patterns £6.00 
6 inch Liquid wheels £5.00 
Mini spot bank fitted 3 lamps £12.95 Auto Trilite (mini with flashers) E17.00 
Bubblemaster with I gall. liquid £41 15 
Mixer s/ M ics /Speakers /Lighting 
U.K.'s largest range of Disco Lighting. 
FREE STOCK LIST REF. No. 18 ON REQUEST. 
AKG / RESLO / DJ / CARLSBRO / EAGLE 
MICS., STANDS, MIXERS, CABINETS. 
CHASSIS AND COMPLETE SPEAKER 
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. 

TEXAN 
STEREO SYSTEM 

PLUS PRICE SAVINGS 

The Texan Stereo Systems include the 
high quality Texan Stereo amplifier 
assembled and ready to use. A pair of 
Type 200 20 watt Speaker- Tweeter 
systems size 21" x 12" x 10" and a choice 
of Garrard players built into a plinth 
with cover with Goldring G800 
magnetic cartridge. System 25 uses 
Garrard SP25 Mk Ill and system 76 the 
Garrard AP76 de luxe turntable. All 
necessary leads are supplied. 

System 25 (list approx. 6109) 479.50 
System 76 (list approx. £117) 689.50 
(plus 10% VAT and plus £1.45 carr/ 
packing) 

Barclaycard /Access, call, write or 
phone, your order 01 402 4736 
EASY TERMS FOR CALLERS 

NEW SINCLAIR PROJECT 80 
Stereo PreAmplifier 
Audio Filter Unit 
Z40 15 Watt Amplifier 
Z60 25 Watt Amplifier 
PZ5 Mod. for I on 2 Z40 
PZ6 Mod. (S Tab) I on 2 Z40 
PZ8 Mod. (S Tab) I on 2 Z60 
TRANSFORMER FOR PZ8 
NEW FM TUNER 

STEREO DECODER 
All items post paid. 
Best price on request. 

£1195 
£6.95 
£5.45 
£6.95 
£4.98 
£7.98 
£7.98 
£2.95 

£11.95 
£7.45 

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 

42.20 each or £4.00 pair. 
*450 10 watt C/o Twin Tweeters 3, 8 or 
15 ohms £3.50 each or £6.90 pair. 
EW IS watt 8 ohms C/o Tweeter £430 
each or 47.90 pair. 
350 20 watt C/o Tweeters 8 or 15 ohms 
47.50 each or £14.20 pair. 
* Polished wood cabinet E4.60 post 35p. 
8 ohms full range (post 20p) 
FR4 4" 5 watt 
FR65 61." - 10 watt 
FR8 8" - 15 watt 
FR23 9 x 6" 15 watt 
BASS & MID RANGE -8 ohms (post 20p) 
AA12 5" 15 watt £3.20 
BI10 5#" 15 watt E5-60 
8200 8" 15 watt £6.45 
B139/2 13" x 8" 30 watt LF £10.25 
TWEETERS AND CROSSOVERS (post 20p) 
K2006 10 watt 8 or 15 ohms 41.90 
FHT6 15 watt 8 ohms 43.20 
K2011 30 watt 8 ohms 13.75 
T27 KEF £4.25 
Axcent 100 30 watt 8 ohms 44.90 
K4009 IkHz /5kHz C/o £2.00 
SN75 3kHz var. C/o £1-75 
SPEAKER KITS (carr. etc. 35p) 
20 -2 8" 30 watt 

" 40 watt 
20 watt 
30 watt 
50 watt 

£4.00 
45.30 
£7.60 
£6.00 

LINTON 2 
GLENDALE 3 
DOVEDALE 3 
KEF KK2 
KEF KK3 

£1000 each 
£1500 each 
£15.95 pair 
£2895 pair 
442.00 pair 
£20.40 each 
432.00 each 

BUILD YOURSELF A POCKET CALCULATOR 
A complete kit, packaged in a polystyrene con- 
tainer and taking about 3 hours to assemble - 
thats 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 41" long x 2" wide x +1" deep. 
Free of charge with the kit for the more advanced 
technologist is a 32 -page booklet explaining how 
to calculate Logs. Tangents. Sines 

seetcc. -A /A/ £24'95 Also 
asemblede £27.22 

+ VAT. ready to use. + VAT. 
10% VAT to be added to all orders. Prices and descriptions correct at time of press. E & 0E. Like a permanent job at Henry's? Experienced and trainee salesmen required. Tel. 01 -402 8791. 

EitIO0 
MOOD 
@®430 0060 

See pages 8I8 -820 
of this magazine 

Henry's LIMI ED 
EDGWARE ROAD, W2 

404 -406 Electronic Componentsand Equipment0l- 4028381 
354 -356 High Fidelity and Tape Equipment0l- 4025854/4736 
309 PA- Disco -Lighting High Power Sound 01- 7236963 
303 Special offers and bargains store 
All mail to 303 Edgware Road, London W2 1 BW 

Open:- 
9 am -6 pm 
6 days a week 
All stores 
open all day 
Saturday 

912 



PRACTICAL 
WIRELESS 

RItAIN'S ̀ PREMIER MAGAZINE 
_ 

, DR THE DO RAD 

VOL. 49 NO. 10 

ISSUE 804 

FEBRUARY 1974 

ONI 

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 

TECHNICAL ARTIST 
Alan Martin 

SECRETARIAL 
Jenny Maunder 

01 -634 4292 Susan Corne 

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 Rates for one 
year to any part of the world £2.65 
including postage. Enquiries to Sub- 
scription Department, IPC Magazines 
Ltd., Carlton House, 68 Gt. Queen 
Street, London, WC2 5DD. Phone 
01 -242 4477. International Giro facilities 
Account No. 5122007. Please state 
reason for payment "message to 
payee 
Binders (£1.10) 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 Wire less and Television only 
can be published in our CQ Column. 

NEWS & COMMENT 
942 "DIAGNOSIS " -Leader article and March preview 

943 NEWS ... NEWS ... NEWS .. . 

947 TELEVISION -Coming in the February issue 

958 PRACTICALLY WIRELESS by Henry 

967 NEXT MONTH IN PRACTICAL WIRELESS 

981 ON THE AIR 
981 Amateur Bands, Short Wave /VHF -David Gibson G3JDG 

982 Broadcast VHF /FM -Simon David 

982 Medium Wave -Charles Molloy 
985 Short Wave -Malco /m Connah 

988 HOTLINES on recent developments by Ginsberg 

CONSTRUCTIONAL 
944 SOLID STATE STOPWATCH -R. Jefferson 

953 TWO -TRANSISTOR RECEIVER -R. A. Pen fold 

964 TAKE 20 No. 57 Neon Flasher -David Andrews 

965 ULTRASONIC REMOTE CONTROLLER Part 2- Roland Perry 

968 BENCH STABILISED POWER SUPPLY (0 to 30V or 15V +15V, 
1 amp) 

976 ZENER DIODE TESTER -W. Mooney 
979 TROUBLE TRACER Part 2 -F. G' Rayer 

991 EXPERIMENTAL WORKSHOP Emitter Follower - 
M. J. Hughes, M.A. 

OTHER FEATURES 
948 I.C. of the MONTH- MC1566L Constant -Current Source 

949 BEYOND QUADRAPHONICS -U.K. development of "Ambisonics" 
950 TECHNICROSS No. 2- Solution 
961 TRANSISTOR BIAS AND FEEDBACK -G. R. Wilding 

986 GOING BACK -Equipment of yesteryear by Colin Riches and 

Arthur Dow 

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 reliable. We cannot, however, guarantee it and we cannot accept legal responsibility for it. 

Prices are those current as we go to press. 
We regret that we cannot answer technical queries by telephone nor can we provide information or advice on manufacturers' products other 

than that given in the magazine. We will endeavour to assist readers who have queries relating to articles published but we cannot offer 

advice on modifications to our published designs. All correspondents expecting a reply should enclose a stamped addressed envelope. 
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FREE BOOKLET 
All types of 
TRANSISTORS - RECTIFIERS 
BRIDGES-SCR's-TRIACS 
INTEGRATED CIRCUITS 
F.E.T. -LIGHT DEVICES 

OVER 1500 DIFFERENT DEVICES 
ENTIRELY NEW 1973 EDITION 
SEND FOR YOUR FREE 

r UK'S LARGEST RANGE OF TRANSISTORS, IC'S 
RECTIFIERS, ALL SEMICONDUCTOR DEVICES 
BEST PR /CES RETAIL TRADE EXPORT & INDUSTRIAL 

MoreDevices 
New Prices 
New Ranges 

This is a must 
for all 

Semi -conductor Users 
(ask for booklet No. 36) 

COPY TODAY 
INTEGRATED CIRCUITS VERY 

oYtheFUOLLRmanufacturers specifications. 
ALL others are not. Henry's sell only branded Integrated Circuits ... From TEXAS 

. I.T.T.... FAIRCHILD ... SIGNETICS. So why buy alternatives or under 
spec. devices when you can purchase the genuine article from us -ex stock... 
need we say more! 

Type 1/11 12%29 30/99 
S P S P 9 p 

SN7400N 020 0-18 0.16 
SN-7401N 0.20 0-18 046 
SN7401AN 0-38 0-38 0.33 
SN7403N 0.20 0-18 0.16 
SN7403N 0.20 0-18 0-16 
SN7403AN 0.38 0-38 0-33 
SN7404N 0.24 0-21 0.18 
SN7405N 0.20 0-18 046 
SN7405AN 0-44 0.44 0-38 
0N7406N 0.40 0-38 0-35 
SN7407N 0-40 0-38 0.35 
SN7408N 0.25 0.22 0-19 
SN7409N 0-33 0-33 0-28 
SN7409AN0-44 0.44 0-38 
SN7410N 0-20 0-18 0.18 
SN7411N 0.25 0.23 0-21 
SN7412N 0.28 0.28 0.25 
SN7412AN0-38 0-38 0-33 
SN7413N 0-30 0.27 0.25 
SN7414N 0.72 0-72 0.83 
SN7416N 0.30 0-27 0-25 
SN7417N 0-30 0-27 0-25 
SN7420N 0-20 0-18 0-16 
SN7422N 0-28 0.28 0-25 
SN7422AN0-38 0.38 0.33 
SN7423N 0-37 0.34 0.32 
8N74-25N 0.37 0.37 0-32 
830742730 0-37 0-37 0.32 
SN7428N 0.43 0.43 0-37 
SN7430N 0-20 0-18 0.16 
830743230 0.37 0.37 0.32 
SN7433N 0-43 0.43 0 38 
8N7433AN0-57 0.57 0-50 
030743730 0-43 043 0.37 
SN7438N 0 43 0 43 0-37 
0N7438AN0-57 0-57 0.50 
8N7440N 0-20 0-18 0 18 
SN7441AN0-85 0-79 0.73 
SN7442N 0.85 0-79 0.73 
SN7443N 1.501.27143 
01,17444N 1501-27 1-13 
SN7445N 248 246 1-89 
8N7446N 2-16 2-16 1-89 
SN7447AN1-80 1-80 1.57 

rrrrrr 

Type 1/11 12/29 30/99 Type 1/11 12/29 30/99 
£ p £ p £ p £ P o p£ p 

SN7448N 1.50 1.27 143 SN74142N 2.88 2.88 2.52 
030745030 0.20 0-18 046 SN74145N 1.44 1.44 1.28 
SN7431N 0.20 0.18 0.16 SN74147N 2.30 2.30 1-83 
81,17453N 0.20 0.18 0-18 SN74148N 2.01 2.01 1.83 
SN7454N 0.20 0.18 0.18 SN74150N 2.30 2.30 2.01 
SN7460N 0.20 0.18 046 8307415130 1.15 145 1.00 
01,1747030 0.33 0.80 0.27 SN74153N 1.09 1.09 0.95 
030747230 0.38 0.38 0.34 0N74164N 2.80 2.30 2-01 
SN7473N 0.44 0-41 0.37 SN74155N 1.15 1.15 1.00 
SN7474N 0.48 0-48 0.42 SN74156N 1.09 1.09 1-00 
SN7475N 0.59 0.55 0.51 SN74157N 1.09 1.09 0.95 
SN7476N 0.45 0.38 0-32 SN74159N 2.44 2.44 244 
SN7480N 0.80 0.70 0.50 SN74160N 1.58 1.58 1.38 
051748130 1.25 1-10 0.95 SN74161N 1-58 1.58 1-38 
SN7482N 0.87 0.80 0-72 SN74162N 1.58 1.58 1-38 
SN7483N 120 140 1.00 SN74163N 1.58 1-58 1.38 
830748530 1-87 1 -87 1.83 SN74164N 2.01 2.01 1.76 
SN7486N 0.50 0.50 0.44 05174165N 2.01 2.01 1.78 
SN7489N 4.82 4.32 3.78 8N74166N 2.16 2.18 1.89 
SN7490N 0.75 0.70 0.63 91,17416730 4-10 4-10 8.59 
SN7491AN1.10 1.00 0.80 SN74170N 2.88 2.88 2-52 
030749230 0.75 0.70 0.83 SN74172N 5.78 5.78 5.04 
8N749370 0.75 0.70 0.63 0307417330 1.86 1.88 1.45 
SN7494N 0.85 0.80 0.75 SN74174N 1.80 1.80 1.57 
SN7495N 0.85 0.80 0.75 SN74175N 1.29 1.29 143 
01,1749630 1.00 0.90 0.83 SN74176N 1.44 1-44 1.26 
SN74100N 2.18 1.89 1.89 SN74177N 1.44 1.44 1.26 
SN74104N 0.60 0.53 0.45 SN74180N 1-44 1.44 1.28 
SN74105N 0.60 0.53 0.45 SN74181N 5.18 5.18 4.53 
0307410730 0.51 0.51 0.45 8N74182N 1.44 1.44 1.26 
SN74110N 0-57 0.57 0-50 SN74184N 2-16 2-18 1.99 
8307411170 0.88 0-80 0.75 97074185AN 
SN74116N 2.18 2.10 1-89 2.18 2.16 1.89 
SN74118N 1.00 0.93 0.83 SN74188N 8.48 8.48 5.87 
SN74119N 1.92 1.92 1.88 SN74190N 2.30 2.30 2-01 
83074120N 1.05 1.05 0.92 SN74191N 2.30 2.30 2.01 
SN74121N 0 57 0.57 0.50 SN74192N 2.30 2.30 2.01 
8307412270 0.80 0.80 0.70 81,17419370 2.30 2-30 2.01 
SN74123N 1.44 1.44 1-26 8307419430 1.72 1.72 1.51 
8307412570 0-89 0.89 0.60 SN74195N 1.44 1.44 1.26 
SN74126N 0.89 0.89 0.80 8N7419670 1-58 1.58 1 -38 
SN74132N 0.72 0.72 0.63 SN74197N 1.58 1.58 1.38 
8107413630 0.63 0.63 0.55 SN74198N 3.18 3.16 2'77 
9707484170 1.00 0.90 0.80 8707419970 2.88 2.88 2.52 

LARGER QUANTITY AND O.E.M. PRICES PHONE (01) 723 3646. PRICING OF SN7400 SERIES IS CALCULATED ON THE TOTAL NUMBER ORDERED REGARDLESS OF MIX. SN74... HIGH POWER... SN74... LOW POWER SERIES IN STOCK ... SEND FOR LIST 36, FREE ON REQUEST. LOW PROFILE SOCKETS 14 PIN ... 15p 16 PIN ... 17p. 8 PIN ... 14p 

TRANSISTORS gpSOKLETT 36 
ION FOR 
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LIST SEND FOR 

AAZ13 lop BC182 12p BYZ13 35p 0C36 85p ZTX108 10p 2N37141-80 AC107 35p BCY32 85p CIO6D 55p 0C44 18p ZTX300 14p 2N37711-75 AC128 20p BCY39 1.00 (IET111 0045 18p ZTX302 18p 2N3773 2-25 AC187 20p BCY55 2-50 55p 0071. 15p ZTX500 15p 2N3790 2.25 ACY17 85p BCY70 15p GET115 75p 0072 25p 2G301 40p 2N3819 35p ACY39 65p BCY71 20p GET880 55p 0077 55p 2N697 i5p 2N3866 75p AD149 50p BCY72,13p L141309K 0081 28p 2N706 10p 2N3903 15p AD161 39p BD124 80p 1-87 0083 25p 2N930 20p 2N4002 14p AD162 39p 11D131 45p 22AT12125p 00140 65p 2N987 45p 2N4126 15p AF117 20p EF115 22p 1117E340 50p 0C170 25p 2N1132 25p 2N4871 35p AF118 50p BF180 33p 913E520 65p 0C200 55p 2N1304 22p 2N5457 36p AF139 33p BF194 13p MJE3055 0C202 90p 2N1613 20p 20001 3.00 AF186 40p BFX13 25p 75p OCP71 1-00 2N16711-00 25026 8-90 AF239 44p BFX34 55p MPF105 48p ORP12 55p 2N2147 75p 25303 70p ASY27 30p 13FX88 22p NKT217 45p ORP60 45p 2N2160 89p 40250 45p MORE OF BA115 10p BFY50 20p NKT404 60p P346A 20p 2N2920 lOp 40361 45p EVERYTHING BAX13 5p BFY51 20p OAS 60p TIL209 25p 2N3053 20p 40362 40p AT BC107 12p BFY64 45p . OA81 10p TIP29A 49p 2N3054 45p 40408 50p HENRY'S 30108 12p M90 75p 0A200 8p TIP30A 58p 2703055 45p 40486 75p BC109 12p BLY36 6-25 0A202 10p TIP31A Bip 2N3440 50p 40636 1-00 See pages 914-915, 13C109C 14p E9X20 15p OC16 85p TIP41A 74p 2N3442 1-10 40430 85p and Inside Front BC113 16p 817105 2-20 OCIO 1-25 TIP42A 90p 2N3525 80p Cover of this mag- BC147 12p BY100 i5p OM 65p TIS43 26p 2N3614 59p azine. BC169C 14p BY127 15p OC35 55p V405A 25p 2N3702 lip BEST VALUE 

TBA800 5 WATT I.C. 
Suitable alternative to 
SL403D. 5/30 volt oper- 
ated. 8/16 ohm 5 watt 
output. 
With circuits and 
data £1 50 

Sinclair IC12 
with circuits and data. 
6 watt IC with printed 
circuit board 
28 volt operated £1.80 

ZN414 IC 
Integrated circuit radio as 
featured by many magazines 
(PW Jan. 73 Reprint 
Ref. No. 19 for 10p) £1.20 

STROBE TUBE 
ZFT4A /XTF2. Suit- 
able for Dec. '73 
Pract. Electronics 

£2.50 
ST2 (D32) DIAC 25p 
CRS1 /40 SCR 45p 

Ultrasonic Transducers 
Operate at 40Khz up to 100 yds. 
Ideal remote switching and signalling. 
Complete with data transmitter and 
receiver new I.C. circuits. 
Per pair £5.90 
TA960 IC with socket £1.80 

3015F 7 SEG. 
I.C. size complete with 
data price £2 each or 
4 for £7 
(digital clock circuits 
ref. No, 31, 15p) 

TRANSISTORS SPECIAL OFFER 
2N3055 

25 47p ea 
100 42p 
500 39p 

1000 34p 

BY127 
25 12p ea 

100 10p 
500 9p 

1000 8p 

ZENER DIODES 
400 m/w BZY88/ 
BZX83. From 3.3 
volt - 33 volts 10p 
each 
1 -3 watts 5% Mini- 
ature Tubulars 
IN4700 series. 
From 3.3 volt - 33 
volt 18p each. 
10 watts. Stnd 
Mounting. ZS 
series 6.8 volts - 
100 volts 5° %, 40p 
each. 

SILICON 
RECTIFIERS 
1 amp series 
IN4001 to IN4007 
From 6p ea 
1 -5 amp 
PL4001 to PL4007 
From 8p ea 
3 amp 
P L7001 /I N5400 
From 14p ea 
Send for full list 36 

AF117 

TRIACS - Stnd. mounting with 
accessories 
3 AMP RANGE 1 -11 
Type P.I.V. Price ea. 
SC35A 100v 80p 
SC35B 200v 85P 
SC350 400v 90p 

500v £1.20 
AMP 6 AMP RANGGE 

SC40A 100v 90p 
SC4OB 200v 95p 
SC4OD 400v £1.20 
SC40E 500v £1.50 3 Amp 
10 AMP RANGE 7048 SC45A 100v £1.05 
SC45B 200v £I-15 
SC45D 400v £1.45 
SC45E 500v £1.85 
15 AMP RANGE 
SC50A 100v £1.45 
SC5OB 200v £1.65 
SC50D 400v£1-95 
SC50E 500v £2.25 
TRIACS - Additional Typ 
40430 TRIAC (T066) 85p 
40669 TRIAC (Plastic) 

90 
40486 TRIAC (T05) 75p 

NEW RANGES 
BRIDGE RECTIFIERS 
FEATURES SMALL SIZE AND 
LOW COST Sizes. are approx. 
250M /A QUARTER AMP 
B025/05 50 PIV 16p 
8025/10 100 PIV 18p } x 4. x # " pia. 
S AMP 1 -11 Pricing 
Type P.I.V. Price ea. 
605/05 50v 20p 
605110 100v 22p r B05/20 200v 23p 
B05/40 400v 25p 
B05/60 600v 27p 
;H x #L x -k" dia. 
1 AMP P.I.V. 
B1/05 50v 25p 
61/10 100v 25p 
81/60 200v 28p 
61/60 600v 30p 

25 15p ea I;H x #L xl; "pia. 
100 13p 
500 12p 

1000 10p 

0C35 
25 46p ea 

100 42p 
500 38p 

1000 34p 

LINEAR I.C. 
702C (T05) 
709C (T05) 
709C (D.I.L.) 
723C (T099) 
723C (D.I.L.) 
728C (D.I.L.) 
728C (T099) 
741 C (T05) 
741C (D.I.L.) 

75p 
39p 
39p 
90p 
90p 
45p 
45p 
50p 
50p 

747C (T099) £1 -Op 
748C (D.I.L.) 61p 

Semi - 

Conductor 

QUANTITY 

DISCOUNTS 
10% 12 -, 15% 
257, 20% 100+ 
Any one type 
except where 
quantity 
discounts shown. 
Min. order £7.00 
please. 

1 AMP P.I.V. 
W005 50v 
W01 100v 
W02 200v 
W06 600v 
3 x 5" Tubular 
2 AMPS P.I.V. 
82/05 50v 
82/10 100v 
82/20 200v 
B260 600v 
62/100 1000v 
}H x 4L x ?a" dia. 

29p 
30p 
32p 
35p 

35p 
40p 
45p 
50p 
55p 

4 AMPS P.I.V. 
84/100 100v 55p 
84/200 200v 59p 
B4/400 400v 65p 
B4 /600 600v 75p 
B4/000 800v £1.00 
4-1-1 x -}L x -rá" dia. 
6 AMPS P.I.V. 
86/05 50v 65p 
B6/10 100v 70p 
B6/20 200v 80p 
B6/40 400v 90p 
B6/6x0 600v £1.00 
}H x IL. x --" dia. 

PIPE 

SILICON CONTROLLED 
RECTIFIERS 
Type 
ONE AMP (T05) P.I.V 
CRS 1 /05AF 50v 
CRS 1 /10AF 100v 
CRS 1 /20AF 200v 
CRS 1 /40AF 400v 
CRS 1 /60AF 600v 
THREE AMP (T048) 
CRS 3 /05AF 50v 
CRS 3 /10AF 100v 
CRS 3 /20AF 200v 
CRS 3 /40AF 400v 
CRS 3 /60AF 600v 
FIVE AMP 
CRS 5/400 400v 
SEVEN AMP (T048) 
CRS 7/100 100v 
CRS 7/200 200v 
CRS 7/400 400v 
CRS 7/600 600v 

1 -11 

30p 

35p 
45p 
SSp 

40p 
409 
45p 
55p 
65p 

60p 

60p 
67p 
85p 
95p 

All types offered subject to availabilty. Prices correct at time of press E. & O. E. 10% VAT to be added to all orders. UK post, etc, ISp. per order. 

Henrys RADIOM 

LIITED 
EDGWARE ROAD, W2 

914 

404 -406 Electronic Components and Equipment 01-4028381 
354 -356 High Fidelityand Tape Equipment 01-4025854/4736 
309 PA- Disco- Lighting High Power Sound 01 -723 6963 
303 Special offers and bargains store 
All mail to 303 Edgware Road, London W2 7BW 

Open:- 
9 am-Spm 
6 days a week 
All stores 
open all day 
Saturday 



UK's 

LARGEST RANGE 

OF KITS & 

GADGETS 

TEST 

EQUIPMENT 

MULTI METERS 
(carr. etc. 30p) 
M210 20K /Volt Slimllne 6.75 
TLH33D 2K /Volt Robust 7.50 
U437 10K/Volt Steel case. AC up to40 KHz 4.95 
U4324 20K/Volt with AC current ranges 8.00 
AF105 50K /Volt 11.95 
U4313 20K /Volt AC current. Steel case 1050 
U4341 Plus Built in transistor tester 1050 
Model 500 30K /Volt 9.95 

OTHER EQUIPMENT 
SE250B Pocket Signal Injector 2.10 carr. 15p 
SE500 Pocket Signal Tracer 1.70 carr. 15p 
TE15 Grid Dip meter 440kHz -. 

280mHz 1500 carr. 30p 
7E40 AC Millivoltmeter 1 2mHz 1895 carr. 35p 
TE65 28 Range valve voltmeter 1995 carr. 40p 
TE20D 120kHz- 500mHz RF Generator 

1795 carr. 40p 
TE22D 20Hz- 200kHz Audio Generator 

1895 carr. 40p 
SE350A Deluxe Signai Tracer 12.50 carr. 20p 
SE400 Volts /ohms /R -C sub./ 

RF field /RF gen. 1475 carr. 20p 

New Revolutionary Supertester 680R 
680R Multi- tester Accessories 
£1850 Translator tester 

Electronic voltmeter 
Ampclamp 
Temperature probe 
Guess meter 
Signal Injector 
Phase Sequence 
EHT Probe 
Shunts 25/50/100A 

11.00 
18.00 
11.95 
11.95 
11.95 

5.95 
5.95 
5.95 
4.55 

each 

A SELECTION OF INTERESTING ITEMS 
C3025 Compact transistor tester 5.80 p & p 1Sp 
E1300 Mono moo, cart preamp, 1.95 p & p 18p 
E1310 Stereo mag. cart, preamp, 4.95 0 & p 25g 
Easiphone telephone amplifier 615 p & p 20p 
01203 Teleomp, with PU coil 340 p & 0205 
LL1 Door Interoomm, and chime 1195 p & 0 260 
Chattel ate (lights as you talk) 13.90 pa p 20p 
1 Kw Dimmer /controller' 300 p & p 10p 
9" Twin spring unit For 2750 6,016p 
16" Twin spring unit Reverbs 6,50 9 & p25p 
Car Tachometer Eleetranle 7.50 p & p 14p 
VHF 105 Aircraft Band Corrector 805 p & p 13p 
B2006 4 Ch, mie, mixer 3 00 0 & 0100 
02004 2 oh, Stereo mixer 4.70 li & n 16p 

BUILD THIS RADIO 
Portable MW / LW 
radio lilt using Muilerd 
RF /IF module, Features 
MW _...bandspreod for 
extra selectivity, Slow 
motion tuning, Fibre 
Plato PVC cabinet, 000MW 
Output, All parts £7.00 (battery 22p), cart etc, 

PANEL METERS TRANSFORMERS CONTROLS RELAYS 

IRONS TOOLS VALVES POT CORES MOST TYPES OF COMPONENTS 

You need a catalogue! 55p post paid complete with Discount Vouchers 

SPECIAL PURCHASES 
AVOMETER MOVEMENTS 
AVO 8 or 9 50mA MOVEMENTS. 
Ex Brand New AVO's £3.50 
Post 20p. 

UHF TV TUNERS 
CHANNELS 21 TO 64 
Brand new transistorised 
geared tuners for 625 Line 
Receiver IF output. £2.50, 
Post 20p. 

HRnry 
CRtalógue 

Crßq i1/ut t1UtrVL11.1 

EASY TO BUILD KITS 
BY AMTRON- 

EVERYTHING SUPPLIED 
Model No. 
310 Radio control receiver 2.98 
300 4- channel R/C transmitter 5.95 
345 Superhet R/C receiver 5.95 
455 AM signal generator 12.33 

65 Simple transistor tester 1.40 
115 8 watt Amplifier 3.90 
120 12 watt amplifier 4.70 
125 Stereo control unit 5.70 
130 Mono control unit 3.60 
605 Power supply for 115 4.55 
610 Power supply for 120 4.55 
615 Power supply for 2 z 120 5.73 
230 AM /FM aerial amplifier 2.93 
240 Auto packing light 5.90 
275 Mic. preamplifier 6.08 
570 LF generator lOHz -1mHz 1580 
575 Sq. wave generator 20Hz -20Khz 1460 
590 SWR meter 12.85 
620 NI -CAD Charger 1.2 -12v 8.00 
630 STAB Power supply 6 -12v 0.25 -0 -1A 8.15 
690 DC motor speed Gov. 2.87 
700 Electronic Chaffinch 7.00 
705 Windscreen wiper timer 6.80 
760 Acoustic switch 1075 
780 Metal Detector (electronics only) 9.65 
790 Capacitive Burglar alarm 605 
835 Guitar preamp. 4.25 
840 Delay car alarm 6.15 
875 CAP. Discharge ignition for car engine 

( -Ve Earth) 13.15 
80 Scope Calibrator 2.25 

255 Level indicator 6'15 
525 120- 160mHa VHF timer 11.30 
715 Photo cell switch 7.70 
796 Electronic continuity teeter 4.30 
860 Photo timer 13.25 
871 Slide projector auto feed control 7.15 
236 Acoustic Alarm for driver 7.60 
463 Quartz XTAL checker 0.75 
220 Signal Injector 2.30 
390 VOX 15.50 
432 Testaklt 10.30 
870 Buffer Battery Charger 6.50 
885 Cepecltive Contact Alarm 6.25 
850 Electronic Keyer 1870 
820 Electronic Digital Clock 5650 

ALL KITS OFFERED 
SUBJECT TO 
STOCK 
AVAILABILITY 

EXCLUSIVE: SPECIAL OFFERS 
MW /LW CAR RADIO AKAI 0X040 
+ or -- Earth with 'weaker Stereo cassette recorder, 
and (hinge, £0.50 carr,/ £80.08 carr /peckg 00g, 
(wag. 30p. Pair Akal ADM micro- 

phone!, £8.80 care/who, 
8 TRACK CAR STEREO sop' 
( Earth) with speaker! In 5 WAVEBAND PORTABLE 
P ads & fixings, £1260 TWIN SPEAKER RADIO. 
carr /peckg, 40g. FM /MW /SW /AIRCRAFT -- 

PUBLIC SERVICES, £1641 
HANIMAX HCI000 carr /paekg, 30p, 

Battery cassette recorder, PORTABLE CASSETTE 
£1000 carr /packs, 25p, TAPE PLAYER- - 

for car or carry around. £729 
HANIMAX HC2000 carr /peckg. 20p. 

Battery /Maine cassette re- HANIMAX 00008 POCKET. 
corder, £110 carr / paekg. CALCULATOR WITH 
30p % KEY. £28.05, 

BUILD THIS TUNER 
MW/LW Radio Turner to use with any amplifier, 
Features Mullard RF /IF module Ferrite aerial, bullt 
In battery, Excellent results, Size 7" n 2;" x 3{ ". 
All parts 0400, carr, lop, 

MULTIUSE & RADIONIC KITS 
10-1 10 Projects 340 
80-1 10 Projects 0'00 
150.4 150 Projects 13.29 
Telephone Communicator 7.20 
X20 20 (Elec.) 1 Prolech 4,91 
X40 40 (radio) J 9.45 
(ears, /packing 40p) 

All translator circuits with hand books 

All types offered subioct to availability. 
Prises correct at tim. of press E & 0E. 
10% VAT TO BE ADDEO TO ALL ORDERS. 
UK post eis, 150 por order echoes Mated, 

Henry's R MDi 

Ea 
EDGWARE ROAD, W2 

SEE FACING 
PAGE FOR 
ADDRESSES 

GARRARD BATTERY TAPE 
DECK 
'GARRARD 2 speed 9 volt tape decks. Fitted record/ 
play and oscillator /Erase heads. Wind and rewind 
controls. Takes up to 4" spools. Brand new com- 
plete with head circuits. 
£9.50 carr. 30p 

TOP QUAL- 
ITY SLIDER 
CONTROLS 
60mm stroke high 
quality controls com- 
plete 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, 65p each. 
(Quantity discounts 
available) 

Complete with knobs. 

MARRIOT 
TAPE HEADS 
4 TRACK MONO or 
2 TRACK STEREO 
'17' High Impedance 

£2.00 
'18'. Med. Impedance 

£2.00 
R730/E73 2 track mono 
Record /Erase low imp. 
75p pair. 
Erase Heads for '17' and 
'18' 75p 
'63' 2 track mono, 
HI imp. £1.75 
'43' Erase Head for '63' 

75p 
(Post, etc. 15p any 
quantity). 

SINCLAIR, MINIATURE AMPLI- 
FIERS & TUNER /DECODER 
AMPLIFIERS (carr., etc. 20p) 

SINCLAIR (carr. 20e) 
PROJECT 60 
Z30 3.57 Z50 4.37 
Stereo 60 Preamp, 7.97 
PZ5 £397, PZ8 £6.37 
PZ8 (for.Z50) £4.77 

(TRANS 
AFU £4 5 £2 DS) 

New SINCLAIR 
PROJECT 80 
Stereo Preamp, 11.95 
Audio Filter Unit 8.95 
24016 Watt Amp, 5.45 
Z60 25 Watt Amp. 6,05 
PZS Mod. for 1 on 2 Z40 

4.00 
PZO Mod, (8 Tab) 

Pxs 
2 

M d, (S 
7 

abt) 
1 on 2 260 7'01 
TRANSFORMER FOR 
PZ8 ,99 
Project 005Kit 1905 

4 -300, 0.3 watt 9 volt 
1.75 

104, 1 watt 9 volt 2.20 
304, 3watt 9 volt 2.50 
555, 3 watt 12 volt 2.85 
E1208, 5 watt 12 volt 4.50 
608, 10 watt 24 volt 4.10 
410, 10wat128 volt 4.95 
Z30, 15 watt 30 volt 3.57 
E1200, 30 watt 45 volt 

9.75 
ZSO, 30 watt 50 volt 4.37 
E1210, 21 + 24 watts 

12 volt 8.25 
RE600, 5 watt IC mains 

Operated Amplifier 
with controls £6.30 

SAC14, 7 + 7 watt 
Stereo with controls 

£9.00 
SAC13,.15 -k It watt 

Stereo with controls 
£11.00 

POWER SUPPLIES FOR 
EVERY PURPOSE 
(All cased unless elated chassis) 
4700 9/7 }/0 volt 300 MA (Ineludee Multi- Adaptor for 

Tapa Reoordere,elc.)) 1.95 post 20p 
Car Lighter Voltage Adaptors 300rnA (State voltage 

6v, 70, 0v) 1.00 ea. post 25p 
SC202 3 /6 /7 /0 volt 400mA 3.20 carr, 36p 
HC244R Sta lilted version 4.25 care, 30p 
P500 O volt 500mA 2.90 pool 20p 
P11 24 volt 500mA (chassis) 290 post 20p 
P15 26/28 volt 1 amp (chasole) 2.90 post 200 
P1000 12v 1 amp (chessle) 325 post 20p 
P1081 45v 0,9 amp (chassis) 4.40 post 20p 
P12 40_12 volt 0.4 -1 amp 675 post 30p 
SEIO1A 3/6/5/12 volt 1 amp (Slob,) 615 poet 25p 
RP104 6/7 }/9/121 amp (Stab.) 9.55 post 30p 

FIBRE OPTICS 
0.01 Dian), Mono Filament 
£1.50 per 25 metre reel 
013 Diem, 64 Fibres 
Sheathed, £1.00 per metre 
SPRAYS 15mm Diem. 
Mores Tolls £9.50. 

915 



ESSENTIAL BOOKS FOR RADIO AMATEURS 
1974 EDITION 

RSGB AMATEUR RADIO CALL BOOR 
Lists holders of G, GC, GD, GI, GM, GW and El callsigns; 
clubs and societies affiliated to RSGB, and much useful 
operating information. 
A larger completely revised edition produced by a new 
system and incorporating amendments and additions notified 
by the MPT up to August 1973. 
144 pages Price 75p 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. 
6pecially designed to assist the newcomer to the hobby, 
it covers technical, operating and licensing matters. 
96 pages Price 90p post paid 

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 £535 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 

These are just four of a complete range of technical publications, log books and maps for the radio 
amateur. Send a large s.a.e. for the complete list. 

The RSGB is the national society representing all UK radio amateurs. Membership is open 
to all interested in the hobby: write to the General Manager and ask for full details. 

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

List price £825 
OUR PRICE 

£650 
incl. V.A.T. 
Carriage 44p 

With 48 see- through Drawers 
Ideal for the Radio Constructor 

As supplied by us to SCHOOLS, 
TECHNICAL COLLEGES, HOSPI- 
TALS, SHOPS and industry 
throughout the country. Silver grey 
stove enamelled steel cabinet with 
48 transparent styrene drawers fitted 
with moulded handles and label slots. 
Dividers can be supplied at a small 
extra charge to enable each drawer 
to be sub- divided into six compart- 
ments. See -through drawers allow 
swift selection of contents at a 

glance. A really first -class time and 
space saving unit. Size of cabinet 
211" x 111" x 6# ", size of drawers 
61"x21"x1f ". 
Callers welcome. 
SEND FOR FREE ILLUSTRATED LEAFLETS 

Trade 111 Chiltern DriveSurbiton Surrey 

4383 I/1 
(lOOyards from 

- 01- .3994383 i d 9erryiarids Railway Station) 

916 

TRANSFORMERS 
DOUGLAS GUARANTEED 

Prices include P. & P. and 10"ßi, VAT 
12 or 24 Volts 

Output V. S Amps. Ref. No Price 
12V x 2250mA x'2 MTIIICSv . .. 81.55 
12V x 2 500m x 2 MT213$ .. .. £1.99 
12V x 21A x 2 MT71CT$ .. .. £2.45 
12V x 2 2A x 2 MTI8CT .. .. £8.06 
12V x 23A x 2 MT7OAT .. .. £3.95 
12V x 2 4A x 2 MTR)8AT .. .. £4.49 
12V x 25A x_2 SIT 72AT . £5.28 

30 Volts. All tapped at 0- 12- 05- 20 -30V. 
Output Ref. No. Price Output Ref. No. Price 
Amps. Amps. 
500mA MT112(111 £1.81 4A MT21AT £5.22 
lA MT79CT$ £2.51 5A MTIIAT £6.10 
2A DIT 3AT £377 8A MTSSAT £9.88 
3A. - - MT2OAT £4.81 IOA MT89AT 811.97 

50 Volts. All tapped at 0- 19!25- 33.40 -50V 
500ní4 51T102AT$ £2.36 3A MT105AT £8.34 
IA MTIO3ATt £3.50 4A MTIO6AT £8.02 
2A DITIO4AT £4.74 5A MT107AT 211 - 51 

60 Volts. AU tapped at 0- 24 -30- 40.48 -60V. 
500mA MT124AT £260 2A MT127AT £5.15 
IA MTI26AT £3.70 3A MT125AT £7.50 

AUTO -WOUND RANGE 
Power 
output Winding tapped at Ref. No. Price 
20VA 0- 115 -210.240 MT113CT £1.48 
75VÁ MT64AT £2.95 
150VA 0-115-200-220-240 MT4AT £3.81 
200VÁ MT65AT £4'31 

400V. Output at 50HZ. 
C -D Ignition System by R. M. Marston, Esq.. 

Wireless World. 
Reference 1T3AT £4.26 

EQUIPMENT RANGE 
Sec. Output (r.m.s.) Ref. No. Price 
3 -0 -3V 200mA 5IT238C8s £1.39 
9 -0.9 100mA MT13C8t £1,39 
12.0 -12 50m.4 MT239CSt £1.39 
20.0 -20 30mA MTC41CSt £1.89 
0.20 x 2 300mA x 2 MT214CTe £2.13 
0.8.9 x 2 500mA < 2 MT207CT+ £2.53 
0 -15 -20 z 2 500mA e 2 MT205ATt £3.39 
0 -15-27 x 2 500mA x - MT203AT £8.78 
0.15 -27 x 2 lA x 2 5tT204AT £3.78 
20.12- 042 -20 700mA (d.c.) MT221AT £1.96 
AT indicates open universal fixing with tags; CT is open 
U -clamp fixing with tags; CS is open C -clamp fixing with 
P.C. spills; with loterwinding screen; t untapped 240 
primary; $ tapped at 210- 240V.: other primaries tapped 
at 200 -220 -2.40V. 
OVER 200 TYPES IN STOCK through Agents or Direct. 

Please of Rd for lists. 
DOUGLAS ELECTRONIC INDUSTRIES LTD., 

Direct Sales Dept. P.W., Thames Street, LOUGH, Lincs. 
LN11 7AD 

MA /NgNM& types of 
TRANS /STOR EQUIPMENT 
RUN YOUR TAPE RECORDER 
OFF AC MAINS 
Maths mutt supplied 
complete and ready to 
plug into your cas- 
sette- recorder. (State 
voltage, make and 
type of plug required, 
if in doubt send di, 
gram of recorder 
socket). 

ONLY £2 75 P & P 20p 

PLUS -3 MAINS UNIT 
Provides three separate 
switched output voltages 
8v., 73v. and 9v. DC. 
Attractive case mains lead 
output socket, plug and 
lead. Size 41 X 33 x 21in. 

O 

P&P200 £3_30_ 
Extra lead with plug to flt your cassette recorder 
50p. (State model and plug required,) 

MAINS UNIT FOR 
TRANSISTOR RADIO 
ONLY 
For single outputs, 6v, 9v £220 
For two separate outputs, 6v 4- 0v.. 
9v + 9v, £2.75 P. á P. 20p per unit. 
(Please state outputs required). 

All units are completely isolated from mains by 
double wound transformer ensuring 100% safety, 

ALL PRICES INC VAT 

R.C.S. PRODUCTS (RADIO) LTD. 
(Dept. P.W.) 

36 Raymond Ave., South Woodford 
London, EIS 21-IG 



YES, "YOU'VE GOT THE WHOLE WIDE WORLD IN 
YOUR HANDS "! ALMOST UNBELIEVABLE! Think of 
the year 1984 and what might be produced then -now get the 
fantastic ASTRAD 17 and SEE for yourself that the incredible 
Russians have done it all NOW! It's the radio perfectionist's 
dream come true! THIS ONE SUPERSEDES ALL EARLIER 
MODELS! It will probably make your present radio seem like 
a "crystal set "! Complete with optional battery eliminator for 
both battery and mains use! Were almost giving them away at 
only E18.50 -a mere fraction of even today's Russian miracle 
price! We challenge you to compare performance and value with 
E80 radios! *Send quickly, test on mail order days approval, 
from receipt of goods, refund if not delighted. Or call. Volume 
controlled from a whisper to a roar that would fill a hall! Much 
wider band spread, for absolute "pin- point" station selec. 
tion! Plus "MAGIC EYE" tuning level indicator for ultra 
perfect tuning sensitivity! Yes, the Russians have surpassed them- 
selves, proving again their fantastic ability in the field of electronics 
and brilliantly reflecting their advanced micro -circuitry techniques 
in the field of spaceship and satellite communications. Yes, EVERY 
WAVEBAND instantly a your fingertips including Standard 
Long, Medium, Short and Ultra Short Waves to cover the 
four corners of the earth during 24 hours a day including all 
normal transmissions, VHF /FM /USW, AM:LW, MW, SW, 
gets, locally, local & new stations, not yet operational, and 
messages from all over the world! Expensive TURRET 
TUNER side control waveband selection unit (as used on expensive 
T.V.'s!). Every waveband clicks into position giving incredible ease 

of station tuning! Genuine push -pull output! ON /OFF volume and 
separate Treble and Bass tone controls for utter perfection of 
reproduction and tone! Press- button dial illumination! Take it 
anywhere -runs economically on standard batteries (obtainable 
everywhere) or direct through battery eliminator from 220240V 
AC mains supply. Internal ferrite rod aerial plus built -in "rotatable" 
telescopic aerial extending to 39 in approx. It's also a fabulous 
CAR RADIO. Can also be used through extension amplifier, 
tape recorder or public address system. SIZE 13ín x loin x 
41in overall approx. Magnificently designed, in highly polished cases. 

Made to give years of perfect service. Purer & sweeter tone than 

ever. (U.K. service facilities & spares available for years & years to 

come, if ever necessary!). With WRITTEN GUARANTEE, manual 

with simple operating instructions & circuit diagram. PLUS 
ultra sensitive earphone for personal listening. ONLY 118.50 
(with mains'battery eliminator E2.25 extra) BOX, POST. ETC. 
45p. NO MORE TO PAY! *BUT WAIT, for only 75p 

extra you get the sensational "COMPUTERISED" WORLD 
TUNING GUIDE (it enables you to zone & time in a flash for 
transmissions the whole world over -even a child can do it in 

even lets you know when to tune into the U.K. 1 

when abroad. NO GUESSING! NO MESSING!) PLUS Standard 
'longlife' batteries and Converter Plug. (Sorry -We cannot 
change these new radios for any earlier model purchased.) Send 

quickly to Uxbridge Road address. or call at either Store. But 
HURRY! SHOPERTUNITIES SAVE YOU LEE's and fEE's. 

LATEST RUSSIAN RADIO TECHNOLOGY 
SHRINKS THE WORLDV COMPUTERISED? 

THIS'FÁ STI Fmsú ASTRAD 17 
RTABLE RADIO&COMMUNICATION 

RECEIVER ERLD yjp 
wr°""' E 

LRIBEgSBflef 

"MAGIC EYE"tuning 
level indicator 

Pius 
STANDARD P 
5 SHORT WAVEBANDS . ULTRA SHORT WAVES 

(V.H.EAMW ÚSW ) 

MAINS /BATTERY 
ELIMINATOR £225 extra 

SI 
DATTEßY/MüIINS AC 

Combined 

V.N.F AMIFM 

RADIO and 
CASSETTE 

TAPE RECORDER $ 

& PLAYER 

D STATE 

WITH REMOTE. 
CONTROL MICROPHONE 

This eRuipmentágat 

EVERYTHING! 

Shopertunities "thunder" ahead with an offer that's FANTASTIC (even 
by our standards!). We've snapped up 500 magnificent machines. Latest sen- 
sation in the world of sound! First -class makers! Fabulous VHF, AM /FM 
Radio AND Cassette Tape Recorder & Player combined & it also runs off 
standard batteries or mains. (Simply plug in the 220/240V AC line cord.) 
Record and play back anything, anywhere! IMPORTERS RECOMMENDED 
RETAIL PRICE E44! WE OFFER AT UNDER HALF PRICE! 
Wonderful features * Press- button Keyboard Control Panel or latest 
MASTER SWITCH CONTROL! * "MAGIC EYE" Visual Battery 
check /recording level indicator or built -in automatic Leveller! * Separ- 
ate ON /OFF and HI -LO volume controls! * Heavy duty built -in 
speaker! * Earphone (for personal listening or "monitoring ") and extension 
speaker sockets! * Remote control microphone! * Built -in swivel 
telescopic extension aerial (24in. approx.)! Magnificently made case 
with carry handle. (DESIGNS VARY SLIGHTLY.) Takes standard 30, 60, 
90 or 120- minute Cassette Tapes, obtainable everywhere. AND the amazing 
built -in full circuit VHF, AM /FM Radio gives you superb clarity of tone, 
incredible station selection. Unique rotating Station Selector Dial -gets, locally, 
local city and regional stations in every part of the country, plus B.B.C. National 
VHF. Picks up dozens of foreign stations. Fabulous in your car! You could 
pay fa's more for a Car Radio or Car Cassette player ALONE! £20.97, care. 
etc., 50p-NO MORE TO PAY! Complete with simple instructions, 
remote control microphone with on /off switch and microphone stand. 
WITH WRITTEN GUARANTEE. Send quickly, test on mail order 7 day 
approval from receipt of goods, refund if not delighted. Or call. 
BONUS OFFER : Batteries and Cassette Tape 28p extra if required. 
Callers: ACCESS & BARCLAY CARDS ACCEPTED AT BOTH STORES. 

FIRST TINE EVE 
*NOWAVAILABLE WITH 

fabulouscOMPUTERISED' 
WORLD TUNING GUIDE! 

NO MORE GUESSWORK- 

IN «DATA at your fingertips - 
enables youtoZ E&TINE INA FLASH 

for transmissions the world over! 

*SAVE 16.02 
.flvpnlw AC /DC BATTERY /MAINS 

eat g e I t!, TAPE 
RECORDER 

remote 

contre( 

microphone. 

FIRST 

MAKERS 

WE COULD 
CHARGE UPTO 

£26.97! 

P111410'95 I0'95 
POST ETC. 

50p 

THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! NOW a superb 
de -luxe portable BATTERY /MAINS tape recorder and player -and incredible 
Shopertunities bring it to you for ONLY £1095. Due to our cut price we 
cannot name first -class makers -but rest assured you're getting one of the 
BEST! Expensive "PIANO KEYBOARD" CONTROL PANEL (or latest 
MASTER SWITCH control) AND AUTOMATIC LEVEL CONTROL. 
No fiddling with awkward tape and reels, just "slap -in" a cassette and off 
you go! (Takes 30, 60 or 90 minute standard cassette tapes obtainable every- 
where.) Amazing performance ensures perfect tapings and superb repro- 
duction! Remote control microphone. Rapid Rewind! Fast forward! Beautiful 
tone from a whisper to a roar! Complete- record anywhere, indoors or 
out! Runs on standard batteries AND 220/240V AC mains. Separate 
jacks for remote control microphone, etc. Size 9!in x Sin x 24ín approx. 
Design can vary slightly. With carry handle. WRITTEN GUARANTEE and full 
instructions. (Importers recommended selling price £2697!) OUR PRICE 
ONLY E10-95, post, etc. 50p. NO MORE TO PAY! *Send quickly, 
test on mail order 7 days approval from receipt of goods- refund if not 
delighted. BONUS OFFER- Cassette tape, Standard batteries AND 
microphone stand 55p extra, if required. 

! Order by post to Uxbridge Road address or all at either store. Bargains 

galore at both stores. (COMMERCIAL TRAVELLERS PLEASE 
NOTE Merchandising office at Holborn Store) 

-- LOPNDOEE/NC/26,I64 AH.3(Thurs. 
F (facing 

. Also 
Shepherds 

HIGH 
(opposite Chancery Lane), LONDON, W.C.I. (Thurs. 

7 p.m.). BOTH OPEN MON. TO SAT. 9 A.M. TILL 6 P.M. SHOPERTUNITIES LTD. 
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mama 
"I MADE IT MYSELF" 

Imagine the thrill you'll feel ! Imagine how impressed \ 
people will be when- they're hearing a programme on a 
modern radio you made Yourself. 

Now! Learn the secrets of radio 

and electronics by building your 
own modern transistor radio! 

Practical lessons teach you sooner 
than you would dream possible. 

What a wonderful way to learn - and help qualify yourself 
for a new, better -paid career! No dreary ploughing through 
page after page of dull facts and figures. With this fascinating 
Technatron Course, you learn by building! 

You build a modern Transistor 
Radio . a Burglar Alarm. You 
learn Radio and Electronics by 
doing actual projects you enjoy - 
making things with your own 
hands that you'll be proud to own! 
No wonder it's so fast and easy to 
learn this way. Because learning 
becomes a hobby! And what a 
profitable hobby. Because oppor- 
tunities in the field of Radio and 
Electronics are growing faster 
than they can find people to fill the 
jobs! 

No mathematics, 
no soldering - yet you 
learn faster than you 
ever dreamed possible. 
Yes! Faster than you can imagine, 
you pick up the technical know 
how you need. Specially prepared 
step -by -step lessons show you 
how to: read circuits - assemble 
components - build things - 
experiment. You enjoy every 
minute of it ! 

You get everything you need. 
Tools. Components. Even a ver- 
satile Multimeter that we teach 
you how to use. All included in i 

the course AT NO EXTRA 
CHARGE! And this is a course' 
anyone can afford. You can even' 
pay for it in easy payments - in 
fact - you could make extra cash ; 

from spare -time work when you've 
turned yourself into a qualified man 
through B.I.E.T. training. 

So fast, so easy, 
this personalised course 
will teach you even if 
you don't know a thing 
today! 
No matter how little you know 
now, no matter what your back- 
ground or education, we'll teach 
you. Step by step, in simple 
easy -to- understand language, you 
pick up the secrets of radio and 
electronics. 

You become a man who makes 
things, not just another of the 
millions who don't understand. 
And you could pave the way to a 
great new career, to add to the thrill 
and pride you receive when you 
look at what you have achieved. 
Within weeks you could hold in 
your hand your own powerful 
radio. And after the course you 
can go on to acquire high - 
powered technical qualifications, 
because B.I.E.T.'s famous courses 
go right up to City & Guilds 
levels. 

Send now for FREE 
76 page book - see how 

easy it is - read what 
others say! 
Find out more now! This is the 
gateway to a thrilling new career, 
or a wonderful hobby you'll 
enjoy for years. Send the coupon 
now. There's no obligation. 

POST 

TODAY FOR 

FREE BOOK 

To: BRITISH INSTITUTE OF 
OH' BPW48 

ENGINEERING TECHNOLOGY 
Aldermaston Court, Reading RG7 4PF 

Yes, I'd like to know more about your course. Please send 
me free details -plus your big, 76-Page book that tells 
about all your courses. 

BRITISH INSTITUTE -OF ENGINEERING TECHNOLOGY 
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ALL PRICES INCLUDE VAT 

BARGAIN PARCELS 14Ib at £1.60 plus 35p p.p.: 28Ib at £3.00 plus 
571p p.p.; 561h at £4 95 plus 11 37 p.p. Contain pots. Res. Valves. Diodes 
Tagboards. Chassis. Valveholders, etc. Good value save ills. Lucky Dip 
Service. 

FANTASTIC BARGAIN. New 6 inch tubes. E450 4 B 16 4V11. medium 
Persistance, green. Ideal scope tube. 

Also 7BP7. All unused as new. Price £1.55 post paid. 

NEW HEAVY COAX CABLE dia. " 70 ohms aportas. 50ft. lengths £1-55. 
p. & p. 32 100 ft. lengths £2.97, p. & p. 55p. 

AERIALS. New Condition Whip Type, Oft. 22p; I lit. 82.'.p. all collapsible 
type. P. & p. 4ft. 1Op. IIft. 15p. New bases on adjustable clamp for the 
above, 6.4p. p. & p. 

CRYSTALS AS NEW. He 6u; 5,030; 4,945; 4,875; 4,840; 4,795: 4,580: 
4,660: 4,520; 4,510: 2,295 Kc ¡s. 55p each plus 8p P.P. 

TRANSISTOR BOARDS -consisting of transistors, diodes and resistors 
etc. Long leads. Good value 12 for £1.00 (min. order) P. & P. 25p. 
Quotations for quantity. 

OUR SELECTION OF 6- -Ex. Equ. METERS consisting of 3in,, 21ín., tin. 
mill amps, volts, amps. Mixed at the bargain price of £2.20 P. & P. 27íp, 
minimum order of six. 

AERIAL POLES 4ft high 2" in diameter push -in type as new 75p each D. & P. 
25p each minimum four. 

AERIAL MAST POLES approx. 5ft high 2" dig. Interlocking ends. Mini- 
mum order three. New condition, £1.10 each section. Carriage 37p each 
section. 1." 75 ohms Coax in 50ft coils with BNC plugs good condition. 
Price £1.10 t 321p P.O. 

AS NEW SOOua PENNY SIZE METERS complete with lack plug price 
£1.10 each, p. & p. i0p. 

COMMUNICATION RECEIVER PCRS price £10, post paid. PCR No. 2 

6 to 22 Mets. 

C.W.O. CARRIAGE CHARGES MAINLAND ONLY 

WOULD CUSTOMERS PLEASE ENSURE THAT ALL ORDERS ARE 

PRINTED IN BLOCK CAPITALS AND LNCLUDE YOUR ADDRESS. 

A. H. THACKER & SONS LTD. 
Radio Dept., High Street, Cheslyn Hay, Nr Walsall, 

Staffs. 

SpFINWan MK 
ELECTRONIC 

IGNITION KIT 

COMPRISES 

Everything: - 
Ready Drilled Case and Metalwork, Cables, Coil Connectors, 
Silicon Grease, Printed Circuit Board, 5 year guaranteed com- 
ponents and a full 8-page instruction leaflet. 

WHEN COMPLETE THE UNIT CAN BE FITTED TO 
YOUR CAR IN ONLY IS MINUTES USING THE 
STANDARD COIL AND CONTACT BREAKER 
POINTS: TO GIVE YOU: - 
Instant all weather starting, Up to 201/4 fuel saving, Longer 
battery life, Higher top speed, Faster acceleration, Spark plugs 
last about five time longer, Misfire due to contact breaker, 
bounce electronically eliminated, Purer exhaust emission 
resulting in less air pollution, Contact breaker burn eliminated. 

Suitable for all petrol engines up to 8 cylinders 
PRICE ONLY £12.65 

Ready Built Unit £14.815 
Unit for Motor 
Cycles with twin coils Please state whether Positive 
and twin C.B. Points £1980 or negative earth units are 
(prices include VAT and post required when ordering. 
& packing). 
(NOT AVAILABLE IN KIT FORM) 

SEND FOR YOUR UNIT OR FULL 
BROCHURE NOW 

FROM 
ICE ELECTRONIC SYSTEMS DEPT P,W, 
114 PARK FARM ROAD 
BIRMINGHAM B43 7QH - - - 



( 
ON T -DeC 

SAVE 50p 
A OFF SV" SAVE 75p IP 

OR TAKE HOME A FREE ZIPPY INSTEAD 

0 
spcpc,4, 

DeCs 
Take this chance to get the Worlds largest 
selling solderless modular breadboards at a 

special New Year offer price. 

Solderless 

Component wires just push in 

Modules link together 

FREE control panel with each DeC 

S -DeC 70 contact points 

T -DeC 208 contact points 

T -DeC accepts standard IC's with 
adaptor 

ZIPPY CABINETS -THE NEW ROBUST ECONOMICAL ENCLOSURES 
FOR YOUR PROJECTS 

ROBUST 
EASY TO MACHINE AND DRILL 
ATTRACTIVE FRONT PANEL 
FIXING SCREWS SUPPLIED 
ALL WALLS CONTAIN SLOTS FOR PRINTED CIRCUIT BOARDS 

TP1 80mm x 50mm x 30mm 
TP2 105mm x 65mm x 40mm 
TP3 155mm x 90mm x 50mm 
TP4 210mm x 125mm x 70mm 

50p 
75p 
99p 

£1.50 
all prices plus VAT. 

ZIPPIES 

TP4 TP3 PT2 TP1 

in case of 
difficulty 
send your 
name 
address, 
requirements 
plus payment to 

PB PRODUCTS LTD. 
Rosemount House, 
14 Lambert Cross, 
Saffron Walden, 
Essex 
Telephone: Saffron Walden 7824 

SPECIAL OFFER VOUCHER 
Take this Voucher to your stockist. This entitles you to 
SAVE 50p on an S -DeC 
Either purchase one S -DeC for £1.30 instead of £1.80 or 
take one S -DeC for £1.80 plus a FREE TP1 Zippy Cabinet. 

SAVE 75p on 1 T -DeC 
Either purchase one T -DeC for £2.55 instead of £3.30 
or take one T -DeC for £3.30 plus a FREE TP2 Zippy Cabinet 

All prices subject to additional 10% for VAT. 
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INCLUSI vl:. l'RIt;l:S 
i4 

OVERSEAS CUSTOMERS DEDUCT 

ONE ELEVENTH, 

Series TTL 
INTERNATIONALLY 

KNOWN BRANDS 

Ist. GRADE DEVICES AT NEW 

(ROCK BOTTOM PRICES 

SN7400 
SN7401 
SN7402 
SN7410 
SN7413 
SN7420 
SN7447 

17p SN7473 40p 
17p SN7474 40p 
18p SN7475 50p 
17p SN7476 44p 
30p SN7490 69p 
17p SN7492 74p 
99p SN7493 74p 

This range will be increased con- 
tinuously. Please enquire about any 
devices not listed. 

PRICE BARRIER SLASNED 

tEn 
READOUTS 

(CHARAN ) ALSO + 1 CHARACTERS 
REF 

to 14pm Dit 

Ref. LEO t, 

£199+20p VAT £2.19 

1RI42IYE RECTIFIERS 

P.I.V. 1 amp R.M.S. 2 amp 
100V 20p 50V 35p 
200V 22p 100V 40p 
600V 25p 200V 45p 

1000V 38p 600V 50p 

RECTIFIERS 
P.I.V. 1 amp 3 amp 

50 1N4001 64p 1N5400 154p 
100 1N4002 74p 1N5401 184p 
200 1N4003 9p 11,15402 174p 
400 1N4004 Sp 1N5404 22p 
600 1N4005 11p 1N5406 284 p 
800 1N4006 134p 1N5407 30p 

1000 1N40-07 184 p 1N5408 33p 

BY100 164p BY133 23p 
BY103 22p BY164 55p 
BY105 164p BY176 £185 
BY126 16p BY182 £1.65 
BY127 160 BY250 254p 

OR 
FILAMENT INDICATOR 

MITRON 3015F 6 G 

I16pin DO 

G F 

at 4BREAKTNROOCN 

PRICE £149 

Copperclad Plain Extra 
0-lin 0-15in0-15inP & P 

24in x lin 1415 8-1p - - 
2}In x Win 22p lep 11p - 
2 }in x 5in 28(p 23p 134p - 
3 }in x 31-in 284p 23p - 
3}in x 5in 30p 30p 190 
171n x 24in 74p 55p 41p 10p 
171n x 31in 99p 77p 574p 10p 
17ín x Sin - - 824p 10p 

DIP Breadboard, 4.15ín x 6.15in, 110p. 
Verostrip. 8.5in x 1-5in, 264p. Spot -Face 
Cutter, 40p. Pin Injection tool (state Olin 
or 0.15in). 52p. Terminal pins, 20p (packs 
of 361 -state size. 

Cheapest Opto yet 
Gu4sp LED's 

Remember 

LED 2. 0429` 26p 
1E03. 0475" 17p 

IGREENi 
1E04.0125" 69p 
lED5.0-175" 75p 

Vat Inclusive Prices 

DIGITAL CLOCK 
on 
a 

chip 
Just imagine. one MOS LSI I.C. eliminating 
15 MSI I.C.s and numerous other com- 
ponents. Either 

12 or 24 hour. 4or6 digit 
50. or 60Hz Operation 
leading zero supression 
single .. voltage supply 
similar to DIOITRONIC in- 

P.W. March 1973. 
Only .£7.99 

With 4 LED's £16.59 
With 6 LED's £20.75 

ô ô electronics 

I I.C. SOCKETS 

Dual -in -Line 
8 pin 131p 16 pin 174p 36 pin 39,9 

14 pin 15 =p 24 pin 260 40 pin 44p 
28 pin 304p 

JYEAT S/NItS*. 
TV2 for T0-66 15p, 5Ff0rTO-S 
TV31 or TO- 3 16p. 18F for TO-18 

TV4 forTO-126. 
TV5 for T0-220 

14p 

10E4,1400 4 

r 

` 

46p 

512p. 

:DIP10:2 fors._.. 

SL4030 
DIP14 5 for 

E41000 

4Y-1 

35p 

Rating 
p watt 

} watt 
1 watt 
} watt 
4 watt 
1 watt 
1 Watt 
1 watt 
2 watt 
24 watt 
24 watt 
5 watt 
10 watt 
10 watt 
15 watt 

Type 
Metal Glaze 
Carbon Film 
Metal Oxide Film 
"Cermet" Thick Film 
Carbon Film 
Carbon Composition t Carbon Composition 
Carbon Film 
Carbon Film 
Wire Wound 
Wire Wound 
Wire Wound 
Wire Wound 
Wlre Wound 
Wire Wound 

RESISTORS 
Tolerance 

x5% El2 Series 
5% E24 Series 

±2% E24 Series 
x2% 
± 5% 

x0.511 

± 10% 
± 5% 
±5% 
± 90% 
i5% 

x5% 

E12 Series 
E24 Series - 1011 to 10611 
2.20; 2.711; 3.311; 39í1; 4.711 
5.6n; 6811; 8211 
E12 Series 1011 to 10611 
E12 Series 1011 to 10M11 
E12 Series 0.2211 to 0.4711 
Ell Series 111 to 27011 

E12 Series 0.511 to 8-2K11 
0.511 to 6 BKfl 

10611; 15611; 20411; 25611 
1011 to 6.8611 

Range 
5111 to 10OKn 
511tto 330K13 
1011 to 1M11 
5811 to 150611 

Price 
Each 

19e 

Bp 
11p 
4111 

3p 
85, 

10p 
10p 
10p 
11p 
17p 

139p 

AC126 13p 
AC127 lap 
AC128 lip 
AC176 15p 
AC187 22p 
AC107K 20p 
AC188 22p 
AC18814 20p 
ACY17 2µp 
ACVSB 21p 
ACY19 26p 
ACY20 22p 
AD140 /Op 
40149 330 
ÁD161 19p 
ÁD162 29p 

AFRO R 

k 
AF1t6 14p 
ÁF117 14p 
ÁF118 92p 
AF124 2µp 
AF115 22p 
4E126 22p 
ÁF127 210 
AF139 35p 
AF172 25p 

TRANSISTORS 
AF179 71¡p 130214L 11p 
AF239 41p 6C268 tip 
4.5923 13P BC327 222qii}}qqp 

BC107 lip BC328 2Np 

B0109 
OP 

BBOY72 179 
BC114 15}p BCZ10 Np 
BC7t7 229 BCZ11 25p 

BC147 9p 50115 - 74p 
BC148 9p BD124 82p 

BC151 13p 00132 O 
13C158 12p 50131/2 PB E1.42 
BC159 14p 00133 Báp 
BC18811 11p 510135 129 
acial lip BD136 Op 
BC171 2op 00137 
min 17;p 00135 7 p 
B01146 35p 00139 

}}pP BC177 22p 
BC178 22p BB0201 . f153 
BC179 24p 60202 237 
BC182L 9p 50203 £155 
501831 911 BD204 f31 
BC184 Op BF109 75p 
00184L Ni BF115 25p 
BC187 Alp BF160 
BC212L 1 p 8F187 27{0 
BC213L 11p BF173 220 

end DIODES 
F177 2Bp 

F178 
F179 33p 
F180 339 
F181 p 

F184 27 

0185 27 p 
F194 1 p 
F195 /1p 
F196 18#p 

F197 l p 
F200 35p 
F220 21,p 
F2443 t7p 

F263 25p 

8F3 Eil p 
BFS28 £1.01 
BEWIO 87p 

BFW}1 Up 
BFW87 88p 
BFX29 43p 
BFX30 31}p 
BFXBB ilp 
BEYS) 140 
BFY51 1 p 
BR100 1 

BRY39 440 

BSX20 
65X21 
BSY9SA 
BU105 
80105102 
013V 
5114000 

654010 
MJE340 
MJE2955 
MJE3055 
MPF102 
MPF103 
MPF104 
MPFWS 
MPF106 
0028 
0015 

0044 
5 

0072 

0OCC81 

0083 
oCi40 
0C170 
OCt71 

18p 
199P 

£175 
[192 

E1-/® 
E1-49 

L1 

4p 
45p 
45p 

49#p 
33p 

33p 

13111 

>9;P 

11}55 

1310 

25p 

2p 
33p 

11044 18p 
7102280 61.97 

119414 Blp 

TIP42A Sup 
SIS 3Oip 

11573 22.10 
TIS91 Alp 
25697. 1íilr'p 
25706 Op 
20708 1BIp 
214914 p 
251302 
251303 24p 
241304 24p 
2141305 24p 
251306 240 
2141307 27' 

0 251308 21 
251309 27 -7p 
251813 rP 
251711 25p 
2N1893 521p 

242160 £1.54 
252219 rip 
252646 550 

252905 lop 
252924 18p 
252926 all 10p 
253053 22p 

CAPACITORS 

MULLARD C333, 629 and 630 serles 
-Ceramic Plate. E12 series from 
1 .8pF to 0.022µF, 54p. 

CERAMIC DISC -LOW VOLTAGE - 
0 -01µF, 0.022µF, 00475F, 50; 
0 1µP, 0.22µF, 0.470F. Sip. 
POLYSTYRENE (160V) -From 10pF 
to 001µF in multiples of 10pF: 15pF; 
22pF; 33pF; 47pF and 68pF 3 1p. 
MYLAR PLATE (100V) -1000 pF. 
2000pF, 5000pF, 24p, 001µF, O-0201F, 
0.04µF. 0-05µF, 30; O'068µF, O.1uF, 
5p; 0 2µF, 64p. 
MULLARD C280 (250V POLYESTER) 
-0 01µF. 0.015µF, 0.022µF, 
0-033µF,. 0.047µF, 30; 0. 068µF. 
4p; 0-14F. 0.15µF. 44p; 0.224F, 
54p; 0.33µF, 7p; 0.470F, 9p; 0.68µF, 
12p; 1.00F. 14µp; 1-5uF, 22p; 
2.2µF. 280. 

2NM54 

2N1A 
250 
253538 
253702 
2143703 

253704 
253705 
253700 
2113707 
253708 
213709 
2143710 

253711 
253771 

253772 
2N3773 
2113819 

2143023 

253903 
253904 
253005 
253906 
254059 

SSP 

D 

zep 
11p 
l0p 
lip 
10p 

1 
9p 

1 

lip 
1p 

E1.42 

£'b75 

24p 

1É 

úp 
134p 

?744289 

2Ní441 
2114442 
254443 
814444 
254871 
845129 
245172 
2115459 

2115777 

246076 
311140 

35141 
34152 
35153 
40360 

40361 

40362 

40408 

40430 

40432 

40673 

AÁ119 
AÁ120 
ÁA129 

15 
p 

£,05 

E16 
E2-00 

60 

16911 
9p 

4tp 

í4p 
E101 

89p 
10184 

89p 
51p 

50p 
50p 
55p 

Lt-39 
r1-í7 

5 

top 
lop 
top 

AÁ213 lip 
BATS 10p 
BA102 27 ;p 
BA1t0 lip 
BÁ111 Op 
BA112 990 
BÁ114 IF 
00115 lep 
BÁ116 9p 

134128 11p 
08129 23p 
6Á143U 75p 

BA143V sIp 
54144 20p 
onte 21p 
BRIO 720 
BÁ154 20p 
BÁ155 í51p 
BA156. 18 p 

BÁ182 28jp 
04220 p 

134221 ip 

BÁ222 74p 
BAV10 lip 
BAW62 10p 

BAX13 
BAX16 10p 
BAYS 41p 

86105 42p 
50141 99p 
BB142 Sip 
045 99p 
0410 94p 
0A47 tip 
0479 10p 
one Bp 

0485 10p 

pÁ90 Bp 

0491 8p 
0495 9p 

08206 lip 

04202 12p 

0/4210 
04211 130p 
161914 Op 

114916 10p 
IN4140 599 

new 
tabilised 

POWER PACK /CONVERTER 
Switched 3, 6, 7z or 9 volts. 

Up to 400mA Output 
54in Output Lead Power 
with 3.500, plug Output 
plus FREE mule. - Transistor 

so étatlrI 
_ 

ck ePtor` - 

(over 41/1 
Metal 

Polarity 
Reversal 
Switch 

I'.% 

Transistor 

Stabiliser n: cator Cremt 
voltage ¡ 
Selenlor Rubber Feet Switch 

Our Price £3.99 + P. & P. 16p. 
Unstabilised Version of above .. £2.99 
Other Eliminators (unstabtlised)* 
6 volts at up to 50mA £1.65 
9 volts at up to 50mA £1.65 
9 volts (miniature) up to 50mA .. £2.09 
6 + 6 volts at up to 50mA .. 62.75 
9 + 9 volts at up to 50mA £2.75 
7} volts for Cassette Players (small) £2-20 
3, 4 }, 6, 711, 9, 12 volts up to , -A .. £3.75 
Fully Stabilised* Car Battery Con- 
verter, giving switched outputs of 6, 
74 or 9 volts . .. 55.49 

P, & P. on all models íóp. 

IENERS 
All 5% tolerance 

BZY88. 400mW, 3-3V to 33V 

1ZS, 1W, 3-3V to 100V 

BZX70, 2-5W, 7-5V to 75V 

11p 
18p 

27p 
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1''l' INVOICES ON RlOj7l:S'l' UNLESS SHOWN OTHERWISE P &P ON U.K... 

ORDERS IS 8p. OVERSEAS ORDERS AT COST 

.,, 

Mulard LP1186 
Varactor diode tuned 
F.M. tuning heart. 
£4.15, as described in 
P.E. May 1973. 
LP1185 matching I.F. 
strip, £4.85. 

HE Ma 
20 + 20 Watt Integrated 
Stereo Amplifier Kit. 
Superb state -of- the -art 
design by engineers of 
Texas Instruments. 
£3135 + P. 8 P. 49p. 

565 EA1000 
3 . watt amplifier 
module. Price includ- 
ing handbook and 
FREE heatsink. 
Our price £2.49. 
Quantity discounts. 

A1005S 

F.M. tuner chassis. 
fully transistorised. 
9 Volt positive earth 
operation. 
Our Price £6.35. 

A1018 

F.M. tuner, similar 
to A1005S but in 
oiled walnut cabi- 
net, etc. 
Our Price £9.38. 

A1005MS 

Multiplex Stereo 
Decoder, fully built 
and aligned, to match 
A1005S. 
Our Price £5.95. 

AaDiO tes 
Audio I.C. Leaflet No. 12. FREE (only 
with I.C. s -t0p separately. 

Pre -Amplifiers 
Dual, MC1303L 

£1.89 

Low Noise Dual, 
MC1339P £1.29 

Amplifiers 
250mW, MFC4000A 

49p 
1 watt, TAA300 

£1.79 
2 watt, LM380 £1.59 

5 watt, TBA800 
£1.59 

15 watt, BHA0002 
£3.95 

35 watt driver, 
NE540L £1.32 

51 Taceva DVM 

Supplied with complete data 

Maximum Display or - 1'999V 

Minimum Display + or - 1mV 

Can be scaled up to read 1.999V 

Automatic Polarity Detection 
Dual Ramp Integration 
Automatic Overange Indication 
Up to 50 readings per second 

Chopper Output provided. 

All this on a single 16 pin DIL packed MUS LSI Integrated Circuit 

A State -of -the -Art Digital Voltmeter LC. for only £779 

MC1312 decodes CBS. 
SQ. Free leaflet No. 11 

gives full circuit and 
details. Our Price 

£6.49 
Inc. all parts for decoder, inc. Verobóard, V.A,T., P. & P. (Leaflet alone 10p 

Motorola 
complet 
leaflet 

Our Price 

MC 
r'utth our. 

10, supplied 
FREE 
No.11 

l3.Os 

UADR1SDNICS 

709 
7!0 
711 
723 
741 

747 
748 

¿Ames 
pin Di! 

34p 40p 
35p 40p 
- 45p 

96p 

42p 45p 

42p 45p 

39P 
95p 
43p 
92P 
43p 

CA3046 
CA3075 
CA3082 
1,1101,1 

M201H 
LM301 
LM307N 
LM306N 
LM309K 
LM3900 
scisso 
MC1350 

1351 

MC1352 
MC1357 
MC1350 
MC1456G 
MC1458CPI 
MC1495 
MC1496N 
MC3401 
MFC4010A 
MFC4060 
MFC6030A 
MFC6040 

95p MVR5V(1_005) 
51.65 MVR5V(L0051 
£1.65 MVRI5Vl1_0371 
L1.99 NE555 
[1.15 NE5600 
£1.05 NE5610 

66p NE5628 
£1.45 NE565 
[2.69 NE566 

77p NE567 
88p SG3402N 
83p SL440 

C1.10 TAA263 
T1.10 TAA293 
£1.59 AA310 
£1.69 .AA320 
£1.75 AAAA350 

[2.42 370 
T5.65 TAA550 
T1.49 TAA570 

77p TAA700 
61p T D100 
78p TAD110 
63p TBA550 

1.10 ULN2111A 

Dept.l 

56, Fortis Green Road, London, N10 3HN. 

telephone: 883 3705 

Li.65 
[165 
[I.65 

992 
£492 
84.92 
[4.92 
t49 
(2.75 
53.49 
(3.98 
t2.29 

99p 
99p 

L1 37 
994 

F2.54 

SB15 p 
£1.65 
L4,49 
[1.65 
51.65 
[165 
(159 

INDUCTORS 

MULLARD block filter 
LP-1175 as used with TAD100 
now only £1)49 

R.F. CHOKES, 0.1pH to 19mH. For 
full details ask for List No. 5. P. &P. 5p. 

DENCO COILS 

Transistor Range: 
Series 1T to 5T inclusive 
Blue, Yellow, Red and 
White all 44p each. 
I.F. Transformers: IFT13, 
14, 16 and 17, 55p each: 
IFT 15, 76p; IFT18, 73p. 

Dual Purpose Range: Series 1 to 7 

inc. Blue, Yellow, Red and White, 
44p each. 
1 to 5 Green. List No. 5 gives full 
details. 
Ferrite Aerials: Medium and Long- 
state 300pF or 500pF tuning , 87p each 

l 

NEW 

INl/O 
BFS59 
BFS60 
BFS61 
BFS96 
BFS97 
BFS98 

ZTX107 
ZTX108 
ZTX109 
ZTX212 
ZTX213 
ZTX214 
ZTX300 
ZTX301 

15p 
20p 
20p 
15p 
23p 
20p 

9p 
Bp 

11p 
14p 
14p 
15p 
12p 
13p 

FERRANTI RANCE 

The Radio I.C. in a To18 can. Supplied with 
our data leaflet No. 10. Giving circuits and 
component information. (Leaflet alone 10p.) 

ZTX302 
ZTX303 
ZTX304 
ZTX310 
ZTX311 
ZTX312 
ZTX313 
ZTX314 
ZTX320 
ZTX330 
ZTX331 
ZTX34t 
ZTX382 
ZTX383 
ZTX384 

17p ZTX450 
14p ZTX451 
21p ZTX500 

9p ZTX501 
10p ZTX502 
10p ZTX503 
11p ZTX504 
13p ZTX5i0 
31p ZTX530 
15p ZTX531 
16p ZTX550 
22p ZTX551 
13 
15p DIODES 
18p ZS120 Bp 

17p 
17p 
12p 
13p 
17p 
14p 
43p 
17p 
21p 
22p 
17p 
17p 

ZS121 
ZS122 
ZS123 
ZS124 
ZS140 
ZS141 
ZS142 
ZS170 
ZS171 
Z6172 
ZS174 
ZS176 
ZS178 
ZS270 
ZS271 

10p 
13p 
16p 
18p 
25p 
43p 
33p 
10p 
13p 
16p 
17p 
23p 
38p 
11p 
16p 

'Our Price 
£1.32 

ZS272 18p 
ZS274 19p 
ZS276 26p 
ZS278 37p 

KS030A 
Zener 
Series' 

as 
BZY88 
Series 

11p 
each. 

Tuning Gents 

Type C804 
Type 0 

5pF 61p 50pF Hp 365pF 80p ' 

10pF 61p` 60pF 79p 
365 - 365pF 96p 

15pF 61p 75pF 79p 
Type 00 

20pF 66p 100pF 75p 
208 - 176pF with 

25pF 61p 
screen and trimmers. 

P. & P. all types 10p 99p 

pF 
7ncs 

4V 6V tOV 
c 

16V 25V 40V 

15 
22 
33 
47 
68 

10 
15 

22 
33 

47 
68 

100 
150 
220 

65p 

60e 

SOP 

64p 

64p 

64p 

64p 

63V 

64p 
64p 

looV 
Bp 

6!p 
6ip 
6.ip Bp 

6op 

65p 

64p 

64p 

330 
470 
680 

1000 
1500 

Soop 

10p 

P 6! 
lop 

NP 

SOP 

SOP 

Bp 
1op 

11p 
12p 20p 

NP 

esse 

65p 

655 

64p 640 

6Op 
6-1;,,P 655e 

10p 

8p 
10p 
11p 

60p 
65p 9p 

65p 11p 

8p 
10p 
tlp 23p 
13p 
19p 31p 

13p 
17p 
23p 

13p 
20p 
22p 

19p 
23p 
25p 

22p 39p 
26p 48p 

59p 
44p 79p 

2200 
3300 
6700 
6400 

10000 

29p 

18p Zap 
20p 

36p 44p 79p 

44p 68p 79p 149p 
75p 93p 

299p 

149p 

252p 

333p 

Potentiometers 
5161 250611 
1Dkn 500601 
25k00 1W-1 O 
00601 2Mn 
100ká 
Log or lin less switch (and 1610 lint 13p 

Log or lin with switch 26p 

Dual less switch 44p 
Dual with switch tOkR, 100kIt and 
1MR, log only 57p 
10k11 log -5 10kR antilog less switch 44p 

10kí1 Single 
25kn 33p 
50kO Dual 
100kC 55p 

New Silver and Black Knob .16 =,p 

Presets 
Vertical or Horizontal 

0 l watt 55p 0 25 watt 7p 

1008 1k11 10kR 100kR 1MR 

25010 2 5kO 251,00 250500 2.5MO 
5000 5k0l 50600 500kO 5MR 

Cannel Type to IMO only. 41p. 

YDR°s S Thermisters 
Ai58 82=,p G123 91,10 

CZi 16,p R53 01.49 
CZ4 140 654' [1.61 

CZ13A 140 VA1005 160 
CZ19 140 VA1026 '140 
E298C0 A258 13p VA103 11p 

E298ED A258 ,itp VA1C34 11p 

E298ED A260 11p VA1039 165P 

E298ED A262 11p VA1040 11P 

E296ED A265 11p VA1053 11p 

E298ED P268 11p VA10555 11p 

E298ZZ 05 13p VA1056S 11p 

E298ZZ 06 11p 0A10665 11p 

E29900 P336 11p VA10670 164p 

E29900 P338 11p VA1077 144p 

E29900 P342 11p 001098 21p 

E29900 P348 11p VA1104 29p 

OLIO 01.10 VA1107 29p 

Other types obtainable upon applicatlon 
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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 300oz /In with 35v at 035 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 -700 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 4,1", spindle 
length 24" x "' die. Weight 6f Jbs. BRAND NEW in 
maker's packing. Offered at less than + maker's price. 

OUR PRICE ONLY £15 

MAINS SOLENOID by MAGNETIC 
DEVICES LTD. 
A beautifully constructed solenoid at hall normal 
price. A 2 -sided bracket is incorporated for vertical 
or horizontal mounting. Size: 2" x 1f" x 11". Pull is 
approximately Vbs., plunger travel 14". Fixing eye 
takes up to s " bolt, plunger non -captive. NEW in 
original maker's boxes. £1.20. P. & P. 20p. Large num- 
ber available, special price tor quantity. 

SMITHS RINGER -TIMER 
Reliable 15 minute times, spring wound 
(concurrent with time setting) 75 x 1min 
divisions, approximately £ between 
divisions. Panel mounting with chrome 
bezel 3f " dia. £1.40. 15P P. & P. 

KNOWLE (U.S.A.) MINIATURE 
MICROPHONE CAPSULES 
Impedance approx. 2000, 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 11 "; (80 DB) 4" x 5/32" o 4 ". Ex- 
equipment, all tested. £1.20 each. P. & P. FREE. 

MAINS 
SOLENOID 
This little unit ges ' >.+ 
vertical lift of approxi- 
mately 7 "" through " 

hinged "e I b o w ". 
Bracket incorporates 2 fixing screws. Length of arm, 
2f ". 240V AC. Pull at coil is approximately 11b. £1. 
FREE P. & P. Special quotes for quantities. 

SOLENOIDS 
by WESTOOL 
240AC type MMe. 
31b. pull, 24" x 1" x 

14 ". Travel 1 ". 90p. 
each. P. & P. 10p. 
240AC type MM4. 21b. pull, 
74 "x14 "x1 ". Travel .4" 70p 
each. P. & P. 10p. Quantity 
discounts: 10.50 10 %, 50 up- 
wards 25 %. 

OPEN FRAME 
shaded pole 
GEARED MOTORS 
(Dural gear case) 
240 AC., 28rpm. NEW 
HIGH TORQUE,approx. 
overall size: 3}" a 34" x 
24 " + spindle f " dia. as illustrated. £270. P.0, P. 300. 
Similar lo above, 19rpm. £2.70. P. & P. 300. 
110rpm with pressed steel gear case (similar to above 
but slightly smaller). £2.70. P. & P. 30p. 

SILVANIA 
MAGNETIC SWITCH 
Now comp /ate with reference magnet.' 

A magnetically activated switch, vacuum 
sealed in a glass envelope. Silver contacts, 
normally closed. Rated 3amp at 120v. 14iamp 
at 240v. Size: (approx.) 1, -<" 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 
£B; 100 for £16.50. FREE P. & P, over 10. 

AMPEX 7.5v. D.C. MOTOR 
This is an ultra precision tape 
motor designed for use in the 
AMPEX model AG20 portable 
recorder. Torque 450GM /CM. 
Stall load at 500mß. Draws 
BOma on run. 600rpm dr speed 
adjustment. Internal AF/RE 
suppression. =,- dia. x 1" 
spindle, motor 3" dia. x 14 ". 
Original cost £16'50, OUR 
PRICE £3.30. P. & P, 25p. 
Large quantities available 
(special quotations). Mu -metal 
enclosure available 75p each. 
FREE P. & P. 

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£6 each. 
Carr. £1 for 1st sheet plus 25p each additional sheet. 

ALL PRICES NOW INCLUDE 
V.A.T. UNLESS OTHERWISE 
STATED 
All 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 

Q become 
a RADIOAMATEUR! 

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

NNW INN WWI sor NON rar NM MN seas leih aale ter rar ser - - - - 
free ! Brochure, without obligation to; 

BRITISH NATIONAL RADIO & 
ELECTRONICS SCHOOL P.O. Box 186, JERSEY 

I NAME 

1 
ADDRESS ' 

W624 
BLOCK CAPS please 

OM MN MN INS Irae INN - err err r OW MM INN Ilei WM - - sii sai 

Dimmit 
range of light dimmers 

Illustrated is the popular PMSD1000 module. 
A (000W professional quality, dimmer. linear 
operation, interference suppression. 60mm slider 
range; alga 12 x 5 a 4 cm, ideal for low cogs stage 
and disco lighting, Used by schools, theatres, 
studios, etc Complete with scale plate, fixing screws 
and full instructions, 63.10 Inc. VAT; add IOp P, & P. 
Also availabia in 3kW, with separate heat ®ink. 

'The Dimwit range Includes standard wall mounting 
models fer home and office, etc, Professional modules for 
use on lamps, heaters, motors etc, Rotary and Slider 
control versions, Ratings: 1,000W, 2,000W, 

i 
NSW addition to Dimmlt range =Model 04800 sound to light 

converter. Modulates the light in time with sound. Bulls -in microphone. 
Wit plate unit near any sound source radin hl -fi, he, human voice, etc. 
Ne genneOtiona to speaker required, simple wring- similar to dimmer. 
Rating 000 watt. Pull Instructions. d7 00 ins VAT. add IOp P. S P. Send 
lOp for complete illustrated catalogue and bride list, 

YoUNGl ELECTRO ICSMOlOrderDeiat, 
34 Lawford Road, London NWI 2LN. Telephone Ol -101 0201 

BAKER 12" MAJOR £9.90 
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 ß12.50 
30. 17,000 cps. woofer, tweeter, crossover 
and baffle as illustrated. Size I9in x 13in, 

NOTI -When ordering state 3 or a or I0 ohms. 

BAKER LOUDSPEAKERS 100% BRITISH MADE 
reasoe is In. 10W M'10 superb 15 W. 00W 011'00 flew amp ßO/10 

!tabor 10 in. IOW 0000 00000 0012 in, MW M00. 10 In. sow L 17.60 
Dillow 12 le. 1519 01100 Woo 0510 In, OW 00.00 30.10,000 ow 

BAKER LOUDSPEAKER CO., SENSHAM MANOR PASSAGE 

THORNTON HEATH, SURREY Tel. 01.684 1665 

ALL PRICES INCLUDE V.A.T. Ht-FI ENCLOSURE PLANS 42p 



Write the Specification 
of your perfect iron 

and comp pre it with an Antex 

MODEL G 18 watt miniature iron, fitted 
with long -life iron -coated bit 3/32 ". Voltage 
240, 220 or 110. PRICE £2-26 (rec, retail) 
P &P10p. 

yyry. ....... .. ... 
?aóbë 

MODEL SK.2 KIT 
Contains 15 watt miniature 
iron fitted with 3/16" bit, 2 
spare bits 5/32" and 3/32" 
heat sink, solder, and 
"How to Solder" booklet. 
PRICE £3.25 (rec. retail) 
P & P 10p. 

MODEL SK.1 KIT 
Contains 15watt miniature iron 
fitted with 3/16" bit, 2 spare 
bits 5/32" and 3/32 ", heat 
sink, solder, stand and 
"How to Solder" 
book let, 

PRICE £3.48 (rec. retail) 
P &P12p. / - - - - i TM 

LI Please send the following: 

f Please send the 
ANTEX colour catalogue 

MODEL X25 Soldering Iron 220 -240 
or 100 -120 Volts. The leakage current 

of the NEW X25 is only a few micro- 
amps and cannot harm the most 

delicate equipment even when soldered 
live ". Tested at 1500v. A.C. This 25 

watt iron with its truly remarkable 
heat -capacity will easily "out- solder" 
any conventionally made 40 and 60 
watt soldering irons, due to its 
unique construction advantages. 
Fitted long -life iron-coated bit 1/8 ". 
2 other bits available 3/32" and 3/16 ". 
Totally enclosed element,ceramic and 
steel shaft. Bits do not "freeze" and 
can easily be removed. PRICE £2.05 
(rec, retail) P & P 10p,Suitable for 
production work and as a general 
purpose iron. 

MODEL CCN 
220 volts or 240 volts. The 15 watt miniature 

model CCN also has negligible leakage. Test voltage 4000v. 
A.C. Totally enclosed element in ceramic shaft. Fitted long - 
life iron -coated bit 3/32 ". 4 other bits available 1/8 ", 3/16 ", 
1/4" and 3/64" including Heat Shield. PRICE £2.48 (rec. 
retail) P & P 10p. 

-Zama 
MODEL C Miniature 15 watt soldering iron fitted 3/32" 
iron -coated bit, Many other bits available from 3/64 ", to 
3/16 ". Voltages 240, 220, 110,50 or 24. PRICE £2.05 (rec" 
retail) P & Plop.. 

4.10°` e 

, 

Th 

......ls a.._ _ 

MODEL MLX KIT 
Battery operated 12v. 
25 watt iron fitted with 
15' lead and 2 heavy clips 
for connection to car battery. 
Packed in strong plastic wallet 
and with booklet "How to 
Solder ". 
PRICE £2.54 (rec, retail) 
P & P 12p. 

ST3 Stand - This stand is made from 
high grade insulation material with a 

chromium plated strong steel spring. It lc 

is suitable for all models and replaces all 
previous stands. The two sponges at 
the side which are easily 
replaceable, serve to keep 
the soldering bits clean. 
Spare bits can be 
accommodated as shown 
on the illustration. 
PRICE: £1.00 (rec. 
retail) P & P 10p. 

From radio or electrical dealers, 
, car accessory shops or in case of 

difficulty direct from: 
ANTEX LTD. FREEPOST 

PLYMOUTH PL1 1BR 
Ino stamp required) Tel 0752 67377. 

ALL PRICES include VAT at 10% l 
=ON MIN =TO MINI MIMI =IT 

I enclose cheque /P.O. /Cash 
(Giro No, 258 1000) 

NAME 

ADDRESS 

' 

PW2 

923 



POWER 

SUPPLY 

UNITS 
AC-DC L DC-DC 

Different Voltages 
All Engiish make 

Fully Guaranteed 
for parts & labour 

AC.601 OU7 OUTPUTS 3V, 
INPUT 

4 5V, 5V, 7 5, 9V & 12V D.C. 
MAX. CURRENT 500mA 

AC.301 OU PUT ßV,7 5V, 9V D.C. 
MAX. CURRENT 500mA 

AC.2 01 OUTPUT 9V & 12V. D.C. 
MAX CURRENT 1 AMP 

AC.105 DIP T2 0 
A.C. 

2V 
MAX. CURRENT 6 AMP 

AC.101 OUTPUT 6V OR 7 5V or 9V 
MAX CURRENT 500mA 

DC.301 FULLY STABILIZED 
INPUT: 12V D.C. 
OUTPUT 6V, 7 i5V & 9V D.C. 
MAX CURRENT 500mA 

DC.101 Suitable to use From Car cig. lighter. 
INPUT: 12V DC 
OUTPUT 7-5V or 9V DC 
MAX CURRENT 500mA 

NORMAN BOSE 
(ELECTRICAL) LTD., 

Head Office: 
"Norman House" 
8 St. Chad's Place 
London WC1X 9HJ 
Telephone: 01 -837 9111,3 

Manchester Branch : 

25!27 Harkness St Ardwick 
Manchester M12 6DS 
Telephone: 061 -273 1498 

Birmingham Branch: 
29 Constitution Hill 
Birmingham 19 

Telephone: 021 -236 4710 

Bradford Branch: 
10 Sackville Street 
Bradford, Yorkshire 
Telephone: 0274 26104 

924 

D.I.Y. 

ELECTRONIC 

ORGAN 

KITS 

In use throughout 
the world by 

professionals 

*Portable -4 octave keyboard with 10 voices, 3 pitches - 
vibrato, £1429. * Console -5 octave keyboard with 
10 voices, 3 pitches. Keyboard can be split into solo and 
accompaniment. Vibrato, built in amplifier and speaker 
£25093. *Console -2 x 4 octave keyboards and 13 note 
pedal board, 29 voices. Vibrato, Delay Vibrato, Sustain, 
Reverberation, Percussion, Wah Wah, £406.00. *Console 
-2 x 5 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 10ió show separately on order. 

All components can be bought separately. Send 50p 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 
12 Brett Road, Hackney, London, E.8. Tel: 01 986 8455 
8 Putney Bridge Rd., London, SW 18 11-1U. Tel: 01 870 4949 

URBAR MN3 MIXER KIT 

INTRODUCING THE NEW DABAR MINI THREE CHANNEL 

MIXER KIT WITH THE FOLLOWING FEATURES: 

* Three inputs easily adjustable to suit users input requirements, e.g.; 
Mie., Tape, Disc., etc. 

* Uses advanced design with five integrated circuits. 
* Slider fader volume controls mount directly on P.C. hoard. 
* Full range bass and treble controls. 
* Guaranteed top grade components with fibreglass printed circuit board, 

ready -drilled and tinned. 
* Battery operated (2 x PP3) not supplied with kit. 

* Easy to follow assembly instructions (available separately 25p). 
* Attractive ready punched facia plate, available at extra cost, gives that 

Professional finish to the unit. 
*.Size: 9.5" x 4.8" x 2 ". 

PRICE: KIT ONLY £1100 
FACIA PLATE £1.50 
MANUAL AND ASSEMBLY INSTRUCTIONS 25p 
AVAILABLE READY BUILT WITH FACIA £1500 

ALL PRICES INCLUDE V.A.T. á POSTAGE IN U.K. 

S.A.E. ALL ENQUIRIES. 

DABAR ELECTRONIC PRODUCTS 

98, LICHFIELD STREET, WALSALL, STAFFS, WS! IUZ. 



THE SPECIALISTS IN 
QUADRAPHONIC KITS 
AVAILABLE NOW! 
THE COMPREHENSIVE KIT FOR THE 

P.W. Q4 PROJECT 

SEND NOW FOR FULL DETAILS AND PRICES -SEE COUPON BELOW 

FULLY COMPREHENSIVE HOME CONSTRUCTOR KITS AS SPECIFIED 
IN PRACTICAL ELECTRONICS 

P.E. RONDO 
COMPLETE QUADRAPHONIC HI -FI SYSTEM 

CBS SQ (TM CBS INC.) MATRIX DECODER. COMPLETE KIT 

PRE AMPLIFIER BOARD. COMPLETE KIT 
MASTER VOL.,TONE 4 CH. BALANCE BOARD. COMPLETE KIT 
POWER AMP. BOARD & HEAT SINKS (STEREO PAIR). COMPLETE KIT 
POWER SUPPLY BOARD. COMPLETE KIT 
MAIN SMOOTHING CAPACITORS (2 REQUIRED) INC. CLIPS 
MAINS TRANSFORMER 
CHASSIS, PUNCHED & DRILLED WITH SCREENS 
WOOD CASE SURROUNDING 
HARDWARE PACK 
CONTROL SECTION FASCIA 
SUPERB 20W QUADRAPHONIC SPEAKERS TEAK OR WHITE (Please Classify) 

GOLDRING G1012 Turntable LESS CARTRIDGE (Special Introductory Offer) 
DEUSCHE ELAC STS 144 ¡17 CARTRIDGE 

£8 00 Post Free + 80p V.A.T. 
Inc. CBS Licence Fee 

V.A.T. 
V.A.T. 
V.A.T. 
V.A.T. 
V.A.T. 
V.A.T. 
V.A.T. 
V.A.T. 
V.A.T. 
V.A.T. 

£42 per pair + £2 p & p 
+ £4 40 V.A.T. 

£2390 Post Free + £2 39 V.A.T. 
£6 90 Post Free + 69p V.A.T. 

£3 00 Post Free + 30p 
£8 50 Post Free + 85p 
£7 50 Post Free + 75p 
£5 00 Post Free + 50p 
£0 75 Post Free + 7p 
£6 25 Post Free + 62p 
£3 25 Post Free + 32p 
£1 75 Post Free + 17p 
£2 00 Post Free + 20p 
£3 50 Post Free + 35p 

ALL KITS ARE FULLY TO SPECIFICATION AND COMPLETE IN EVERY 

DETAIL. TRADE AND EXPORT ENQUIRIES. WELCOME 

STUDIO 
ELECTRONICS 

P.O. BOX 18, 

HARLOW, ESSEX, CM18 6SH 

Telephone HARLOW 25457 (STD 0279) 

Please send me; Please tick box 

CBS SQ DECODER 

PRE AMPLIFIER BOARD 
MASTER VOL. BOARD 
POWER AMP. BOARD 
POWER SUPPLY BOARD 
SMOOTHING CAPACITORS 
MAINS TRANSFORMER 

CHASSIS 
P.W. Q4 PROJECT Full Details 
CASE 
HARDWARE 
FASCIA 
TEAK/ WHITE SPEAKERS PR. T.K. 

W.H. 
GOLDRING TURNTABLE 
ELAC CARTRIDGE - 

MONEY ENCLOSED £ 
CHEQUE /P.O. /MONEY ORDER 

Block capitals please 
NAME 

ADDRESS 
P.W.2 
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GROUP /DISCO UNITS 
50 WATT 
SPEAKER 

100 WATT 
AMPLIFIER 

50 WATT 
SPEAKER 

Lss eve 

HEADPHONES 
MICROPHONE 

TWIN TURNTABLE 
WITH PRE -AMP 

R.S.C. COLUMN SPEAKERS IDEAL FOR VOCALISTS 

All types 15 Ohms covered in Resine and Vynair AND PUBLIC ADDRESS 

TYPE 04100 IS ALSO SUITABLE FOR BASS GUITAR OR ELECTRONIC ORGAN 

TYPE CI32 30 -40 WATTS Fitted two 
TYPE 0313 50 WATTS Low feedback 
characteristic- Fitted three 13" x 8' deep 

exceptionally efficient, low. feedback howl char- cone high flux speakers with high power 
acteristic high Box 13^ x 8^ 20 watt £21 .95 voice coils. Size approx. 54" x 14' x 11". 
speakers. Terms: Dep. £295 and 9 Dep. £4.72 & 9 mthly pymts £.72.72 mthly payments £2.43 (Total £2482) Carr. 65p, £3.58 (£38.94) Carr- 85p 

TYPE C4100 100 WATTS inc. four 12" 50 watt speakers for conserva- 
tive rating. Extra heavy construction. Size approx. 68X16x10" Acoustically 
filled and pressurised. Terms: Dep. £1550 8 12 mthly. pyte. £5.48 (Total £8102). Carr. £1.50 

MINSTREL 8W GUITAR AMP. 
Incorporating Tremolo and 13" x 8" or 10" Speaker. Output 
8 watts R.M.S. Continuous. 3 Jack Inputs for Microphone and 
Instrument. Mains Neon Controls: Volume, Tone, Tremolo 
Tared : Tremolo Intensity. ( 
Terms: r epolot 

Intensity. 
and 9 monthly 

payments £217 (Total £2228). 
Carr. free 

FANE 

CRESCENDO 

SPEAKERS 
Full range 
available at 

ALL BRANCHES 

PACKAGE OFFER 
Units listed below 
(a) 100w POWER AMPLIFIER 
(b) PAIR OF HI -FI HEAD- 

PHONES 
(c) MATCHING DYNAMIC 
4IKE'(attached toh'phone) 

(d) PAIR 50 WATT SPEAKERS 
Black Rexine covered 
Cabinets Size approx. 
18" x 18" x S 

(e) R5C TDI DISCO CONSOLE 

(a) (b) le) (d) 

£ 14 

& (e) 
Carr. £3.00 9.95 

Terms Deposit £30 and 18 monthly 
payments of £8'33 (Total £17994). 

FAL PHASE 50 Mk.III AMPLIFIER 50 WATT. 
Solid state. 4 Separately controlled inputs Plue master vol. 
control. Ind. Bass and Treble Controls. Protective circuit to 
guard against damage from accidental shorts. Output for 
Speaker /s 3 to 30 ohms. Size 17" x 7" x 70" 200 -150v. A.C. 
mains. Output 50 watts music rating. Or deposit prin.(e¡ 
£8.93 & 9 monthly payments £4.22, Total £4491, }LUS YY UY YS 

RSC PHANTOM '5 01 
inpl 

and 
Comb 

12ín. 
ed 

L50W oudspeaAmker. 
ifier 

For, Lead Guitar, Mie., Gram, Radio, Tape (Not for use with Bass 
instruments). Inc. 3 inputs and 2 vol. controls plus Treble, Bass and Presence. 
Output Jack for additional 10 ohm Speaker. Attractively finished in black with 
silver -finished fascia and trimmings. Compact size. Fitted carrying handle. 
Terms: s£4.9t 

(Total 
62 monthly 

ONLY £5995 payments £4 97 (Total £8859}. Carr. 
SAE for leaflet UK Mainland 

TDI DISCO 

CONSOLE 
Incorporating twin Garrard SP25 
or ESE 1)1P60 type turntables and 
Sonotone or Acos Cartridges with 
diamond stylü. Separate Vol. con- 
trols for each turntable. Also 
MONITORING FACILITIES, plus 
Treble and Bass Controls. Separate 
input for 'mike' with vol. control 
switch. Black Vynide covered 
Cabinet with lid. see illustration 
On 

£69.95 Or Dep. £9.95 and 
12 mthly pymts £585 
(Total £8010) 

Carr. £250 

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

High flux ceramic magnets. ALL CARRIAGE FREE. 

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

14,000 gauss 
81150 

£25.95 
Dep: 05.95 and 9 
mthly payments 

£258 (Total £28.99) 

15" 60 Watt 
14,000 gauss 
8/1512 

£14.75 
Dep. £3.75 and 9 

monthly payments. 
£150 (Total £17.251 

FOR BASS GUITAR, ELECT. ORGAN, ETC. 

12" 50 Watt 
1 3,000 gauss 
isn £11.99 

Dep £299 and 9 
monthly pay- 
ments £128 
(Total £1451) 

PAIR SUITABLE 
ALL PURPOSES 

FANE SPEAKERS `POP' 25/2 12 in. 25 WATT 
Dual Cone 15 11 (for uses (17.95 or Dep- £1.29 end 9 

other than Bass Guitar or JtJ `7 J mthly payments 895 

Electronic Organ). Carr. free Y (Total £8-28). 

GROUP /DISCO EQUIPMENT PACKAGE OFFERS 
F.A.L. PHASE 50 MK,III AMPLIFIER 485.93 PACKAGE PRICE 
PR. FANE POP 25/2 25W L /SPEAKERS 615.90 

£51.50.1'.7.6 Terms: Deposit £7.50 and 12 monthly 
payments of £4.29 (Total £58.98) 555.83 

F.A.L. PHASE 50 MK.III AMPLIFIER £8993 PACKAGE PRICE 
PR. FANE POP 50 L /SPEAKERS 528.98 
Terms: Deposit £9.50 and 12 monthly 

883 81 £59°5(Y1'76 payments of £4.88 (Total £6806) 

OTHER PACKAGE OFFERS AVAILABLE 
HIGH QUALITY LOUDSPEAKER UNITS 
ALL TWO TONE REXINE AND VYNAIR FINISH 
L125 50 WATT Fitted pair of 12" 50 E37.95 
watt high flux speakers for conservative 
rating. Impedance 8 -15 ohms. Carr. £1.50 
Or deposit £395 and 9 monthly parts- of £4.34. Total £4301 
L12/20 12" 20.25 WATT 13,000 
lines 15 ohms 
Dep £2.15 & 9 £13.15 mthly pymts £1.00 
(Total £7565) Carr. Slip. 

L12/10 10 -15 Watt veneer 
p finish cabinet 12" unit 8 -15 £8.25 ohm- Size approx- 14" x 

14" x 9 ". Carr- 505. Dep. £1.25 & 9 
mtbly pymts £1.00 (Total £10.79) 

iglWfm 

CREDIT TERMS AVAILABLE ON PURCHASES OVER 
£10 (Kits Excepted) INTEREST CHARGES REFUNDED 
ON CREDIT SALES Settled in 3 months 

RSC BASS- REGENT 
50 WATT AMPLIFIER 
A powerful high quality all- purpose unit 
for lead, rhythm, bass guitar, vocalists, 
gram, radio, tape. Peale Output rating. 
Loudspeaker unit either horizontal or 
vertical mounting. * Two extra heavy duty 12in. 50w 

Loudspeakers. * Four Jack inputs and two Volume 
Controls for instant use of up to four 
pick -ups or "mikes". Bass and Treble 
controls. Send S.A.E. for leaflet. 
Credit Terms: Deposit £15.50 

G 
12 monthly payments of £I £5.56. (Total £82.12.) Carr. £9.50 

R.S.C. BATTERY /MAINS CONVERSION UNITS 
TYPE BM1. An all -dry battery eliminator. 
Size 1) x 45 x 21hí. approx. Completely 
replaces batteries supplying tar and 90v, 
to battery radio where A.C. mains 200/ 
250v. Post 30p 50c /s is available. J.A. 

15 ASSEMBLED READY FOR USE 

RSC GP30 HI -FI 
AMPLIFIER 
For Guitar, Vocal or 
Instrumental Group 
A 4 input. 2 vol. control Hi -Fl 
30 watt unit with Separate Bass 
and Treble controls. Current 
valves. Peak output rating. 
Strong Rexine covered cabinet with 

handles. Attractive black /silver P.V.C. fascia. Neon indicator. 
For 200 -250v. A.C. mains. For 3 or 15 ohm 

£Y 

^ w 
speakers. Send S.A.E. for leaflet. Terms: rG/IJ ou Carr. 
Deposit £4.40 and 9 monthly payments of 75p 
£2.75 (Total £29.15). 

FAL PHASE 100/2 AMPLIF R 
100 WATTS MUSIC RATING. 
Solid State. Sep. Bass and 
Treble Controls. 4 separate 
controlled Inputs plus master -1 b 7 ,y 
control. Output for speakers 
3 -30 ohms. Includes protective - 
circuit against damage from short circuit, 

69ó5 Terms: Deposit £7.88 & Pl monthly £ £ aree rr. 
payment £ 1105 (Total £80-45). 

FAL TWIN CHANNEL 
AMPLIFIERS 

Solid Slate. -i sep. controlled Mente plus 
master volume control. Individual Bass 
and Treble controls. Output for speakers 3 -30 
ohms. Protective circuitry against damage 
from short circuits. 
FAL 'SUPER 50' 

£59.50 e ATTS MUSIC RATING 
Terms: ms: DeP £850 & 12 mthly. 
payments £497 (Total £68.14) Post free 

FAL 'SUPER 100' 
100 WATTS MUSIC RATING. Terms: Dep. 
£1195 & 12 mthly. pymts. L £0.63 (Total L91.51). Prices L 7 95 
include protective dust cover. Post free 

R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS FULLY GUARANTEED. Impregnated and Interleaved where necessary. 

MIDGET CLAMPED TYPE 21 X 22 x 211n. 
250v., 60mA, 6.3v. 2a 
260 -0- 200v., 60mA 6.3v la 

£1.10 
£1.18 

FULLY SHROUDED UPRIGHT MOUNTING 
250- 0 -200v. 60mA, 6.3v. 2a., 0-5 -6.3v. 2a. £1.55 
250- 0 -250v. 100mA, 6-3e. 4a., 0- 5 -6.3r. 3a. £2.45 
300- 0 -300v. IOOmA, 6.3v. 4a.. 0- 5 -6.3v. 3a £2.45 
300- 0 -300v. 130mA, 6-3v. 4a. c.t., 6.3v. la. 

For Mallard 510 Amplifier £2.95 
350- 0 -350v. 100mA, 6.3v. 4a., 05 -6-3v. 3a £2.45 
350- 0 -350v. 150mA, 6.3v. 4a., 0- 5 -6.3v. 3a 52.95 
425- 0 -425v. 200mA, 6.3v. 4a., c.t., 5v. 3a £5.45 
425 -0 -425v. 200mA, 6 -Sr. 4a., Twice 5v. 3a. £5.80 
425.0.422e. 250mA, 6-3v. 4a., c.t., 5v. 3a. £8.00 

Primaries 200 -250v. Oc /s. Screened 
TOP SHROUDED DROP -THEO TYPE 
250- 
250- 

0.250v. 70mA, 6.3v. 2a., 0.5.6 3v. la. 
0.250v. 100mA, 6.3v. 3.5a. 

210- 0 -250e. 100mA, 6-3v. 2a.. 6.3v. la. 
360- 0.350v. 80mA, 6.3v. 2a., 0- 5.6.3v. 2a. 
250- 0.250v. 100mA, 6.3v. 4a., 0- 5.6.3v. 3a. 
300 -0.300v, 100mA, 6,3v. 4s -, 0- 5 -6.3v. 3a. 

£1.49 
£1.71 
61.75 
81.81 
£2.45 
£2.45 

300- 0.300v. 130mA, 6.3v. 4a., c.t. 6.3v. la. 
Suitable for Mollard 510 Amplifier 82.85 

350- f -350v. 100mA, 6.3v. 4a., 0- 6.6.3v. 3a. 52.45 
350- 0 -350v. 150mA, 6.3v. 4a., 0- 5.6-3v. 3a. £2.85 

FILAMENT or TRANSISTOR POWER PACK 
Types 6.3v. 1.5a. 55p; 6.3v. 2a. 80p; 6.3v. 3a. 85p; 
6.3v. ea. £145; 12v. la. Olp; 13v. 3a. or 24v. 
1.5a51.50:0-9 -18o iba 8125; 0- 12.25 -42v 2a5195. 

CHARGER TRANSFORMERS 0.9.15 v. 11a. 51.10, 
2ta. LI-25; 3a.81.49; 5a.21-65; 6a.£1.85; ea.£2.20 
AUTO (Step UP /step DOWN) TRANSFORMERS 
0- 1101120v. 200 -230 -250v. 50 -80 watts £1.25, 
150 watts, £2.10 250 watts £3.00; 500 watts £8.40 

OUTPUT TRANSFORMERS 
Push -Pull 8 watts EL84 to 3 12 or 15 SI 95p 
Push-Pull 10 watts 6V6, ECL86 to 3 -5 -8- 

15 f2 £1.55 
Push -Pull EL84 to 3 or 15 1210 -12 watts £1.50 
Push -Pull Ultra Linear for Mollard 510, etc. £2.45 
Push -Pall 15 -18 watts, sectionally wound 

6L6, KT66, etc., for 3 or 15 S2 £2.20 
Push -Pull 20 watt high quality sectionally 

wound EL34, 6L6, KT66 etc. to 3 or 15 S2 £385 

SELENIUM 
RECTIFIERS 

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

input 18v. 
]a, 2Sp. 2a, 890. 
la, 55p. 4e, 72p. 

60, 88p. 
SMOOTHING 

CHOKES 
150mA, 71011, 250 
R 77p; 100mA, 
10H, 200 S2 SSC: 
80mA, 1011, 350 II 
55p; 60mA, 10H, 
400 01 28p. 
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HUGE DISCOUNTS 
ON LEADING BRAND TAPE 
AND TURNTABLE UNITS 

ALL PRICES 
INCLUDE VAT 

FULL LABOUR & MATERIAL 
GUARANTEES 

FOR 12 MONTHS 
CREDIT TERMS AVAILABLE 

Minimum Deposit 10% 
Prices shown correct at time of going to press 

AKAI 40000S Tape Unit £69.95 (Rec. Price £97.50) Ca£;r. 

AKAI 1721L Tape Unit £72.95 (Rec. Price £104.50) `É;r 

AKAI CR81 D Tape Unit £58.95 (Rec. Price £84.10) a21. 

GOLDRING GL72 T /Table & P.U. £29.95 (Rec. Price £37.29) ;Sp 
Or for £3 extra Goldring G800 Cartridge worth over £10 fitted to above unit. 
GOLDRING GL75 T /Table P.U. '£34.50 (Rec. Price £47.10) Carr. 85p. 
Or for £3 extra Goldring G800 Cartridge worth over £10 fitted to above unit. - 

BSR MP60 T /Table & P, U. £9.95 (Rec. Price £ 14.95) Carr. 40p 

T /TABLES with MAGNETIC CARTRIDGE/ PLINTH & COVER 

GARRARD SP25 with G800 £17.95 SPECIAL PRICE (Carr. £I) 
BSR MP60 with G800 £17.95 SPECIAL PRICE (Carr. £1) 
BSR HT70 with G8007 £23.95 SPECIAL PRICE (Carr. £I) 
GARRARD AP76 with G800 £28.95 SPECIAL PRICE (Carr. £I) 
LEAK DELTA 30 Amplifier £49.95 (Rec. Price £76.89) Carr, 40p 
LEAK DELTA 70 Amplifier £59.95 (Rec. Price £94.49) Carr. 45p 
LINEAR 202 10 -i- IOW £29.95 Carr. 54p 

RSC G66 Mk11 6'6 WATT hi' h quality STEREO AMPLIFIER 

Individual Ganged Controls: Bass, Treble, Volume and Balance, Printed 
circuit construction employing 1D Transistors plus Diodes. Output 
rating I,H.F,M. Frequency range 20- 20,000c.p.s. Bass Control f 12db, 

Treble Control ± 13db. Selector switch for 
P,U. or Tape /Radio. For loudspeaker out- 
put impedances of 3 to 15 ohms. For 
standard 200.250v. A.C, mains operation. 

e) 0 Attractive Black and Silver finished metal 
fascia plate and matching control knobs. 
00MPLETE KIT OP PARTS INCLUDING 
FULLY WIRED PRINTED CIRCUIT and 

COMPREHENSIVE Wl RING DIAGRAMS a INSTRUCTIONS £12.65 Carr. 
Or FACTORY BUILT IN TEAK VENEERED CABINET 40p 
DS illustrated 81660 or dep. 6260 and S monthly payments 61.02 (Total 818.97). 

AUDIOTRINE HIGH FIDELITY SPEAKERS 
Heavy construction. Latest high ebtcionoy ceramic magnets. 
Plasticised Cone surround. "D" Indirate, Tweeter Cone providing 
extended frequency range up to 10,000 c.o.s. Impedance 3 or 

0.15 ohms. PLEASE STATE CHOICE. 
Exceptional performance at low cost. 

IIFBOBT 8 10W 8898 11F120D 18" 16W 85.60 
HF1020 10" 10W 88.80 110128 12" 16W 8686 
00F120 12" 15W 84.08 HF128D 12" 16W 8886 

FANE 8071 HIGH FIDELITY SPEAKER 
A full range But, 10 watt trait for excellent sound quality, In suitable 
enclosure. Cast chassis Roll P.V.C. cone surround and long throw voice 
colt te achieve very tow fundamental resonance of 30 r.p.s. Tweeter 

one is fitted to extend high note response, Frequency range 2l Ha to 
16 Ritz. Gauss 10.000. Impedance 3 or 8.16 Sl. £3.79 PLEASE STATE IMPEDANCE ugutanED List °'4'00 
MODEL 808T 8" 16w, with parasitic Tweeter. £CJs5O 
Iteaponse 25 Ho 10 16 Kilo. Gauss 13,000 Lop 3 or 9 -150, List 8000 

DISCOUNT WAREHOUSE PRICES ON LEAK, 
WHARFEDALE etc. etc. 

-visit your nearest RSC Hi Fi Centre 

HI -FI SPEAKER ENCLOSURES MODERN DESIGN 
Teak veneer Anieb. Acooetioally lined. Sizes approx. Carr. 26p. per enc. 

JE8 Size 16" '' 11" x 9 ". SE8 For optimum perform - 
Pressurised. Gives pleasing ance with any Bin. rt "5ö 
results with any r CA Hi -Fi speaker. £V 
Bin. Hi -Fi speaker. £5 50 Size 19 x 103. x 9in. 
SE10 For outstanding results SE12 For excellent per - 
with loin. Hi -Fi formance with 12ín. Hi-Fi 
spkr. Size 251 }' 16 £6.75 speaker and tweeter£7. 

G. x 9in. Ported 252 x 16 :o 9in. 

AUDIOTRINE HI -FI SPEAKER SYSTEMS 
Consisting of matched 12ín. 11,000 line 15 Watt 15 ohm 
high quality speaker, cross -over unitand tweeter. Smooth 
response and extended frequency range £6.50 Carr. 
ensure surprisingly realistic reproduction. 33p 
OR SENIOR 15 WATT INCLUDING £7 "65 Carr. 
HF126 15,000 LINE SPEAKER 39p 

R.S.C. TA6 6 Watt HI -FI AMPLIFIER 
200450v. AC matas operated. Frequency Response 80.20,000 c.p.e. 
-2da. Harmonic Distortion 0.3% at 1,000 o.p.c. Separate Base and 
Treble 'litt and out controls, $ Input sockets for Mike, Gram, Radio 
or Tape. Input selector switch. Output tar 3.16 ohm apkre. Max, eensitirity 6mV 
Output rating t.H.I',M, Fully enclosed enamelled once, 00(21R 6610. Attractive 
brushed silver finish facia plate 106xUhl. and matching knobs. 

£8.50 Cern 
Complete kit Of parte with toil wiring dia8rame and instructions. 

40D 
OR FACTORY BUILT WITH 12 MONTH8' GUARANTEE £12.05 

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 leading manufacturers 

Push Button Selector Switching 
o Jack Socket for Headphones 
a Neon Indicator 
o Satin Silver Finish Metal Fascia 
* Solid State Circuitry 
a Twenty Silicon Transistors 
* Four Diodes, Four Rectifiers 

Send S.A.E. for 
full descriptive leaflet. 

RAC, STEREO FM III TUNER. 
in cabinet 

Visually matches £37"50 Super 30 Mk. III 

For Magnetic or 
Ceramic Pick -Ups 
regardless of Price. 
Output (per chan- 
nel) IS watts RMS COMPLETE KiT 
into BSc, Foe- (less cabinet). 

Response Carr, 70n, . 0U 
7 Hz to 70 KHz Cabinet if reck, 

50 

l; dB, £S extra. 
FACTORY BUILT UNiT INC. 
CABINET with 12 months' guar- LAgeCA 
antee, Or Dep. 57 and 9 monthly 114(1 ¡JJ 
payments E4,54 (Total £47'86). 

NOW SIX NEW BRANCHES 
BOLTON 23 DEANSGATE 
COVENTRY 17 SHELTON SQUARE 
DONCASTER 3 QUEENSGATE 

WATERDALE CENTRE 
NOTTINGHAM 19/I9A MARKET ST 
STOCKPORT8 LITTLE UNDERBANK 
SUNDERLAND 5 MARKET SQUARE 

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 30131 Great Western Arcade. 

Tel. 021 =236 1279 (Closed Wed.). 
COVENTRY 11 Shelton S4uare, The Precinct, 
DERBY 07 St. Peler'` Street, (Cloned Wed,). 

Tel. 41361 
DARLINGTON 10 Nortngete (Closed Wed.). 

Tel, 68043 

`YORK' HIGH -FIDELITY 3 SPEAKER SYSTEM 
* Moderate size only 25 v 14 r loin. 

approx. COMPLETE KIT '1111111°' * Response'30. 20,000 c,p.s. 
Impedance 15 ohms 

* Performance comparable with 
units costing coisiderably more Carr, 65p 

Consists of (I) 12ín. 15 watt Bess 
unit with cast chassis, Roll rubber cone surround 
for ultra low resonance, and ceramic magnet, 
(2) 3 -way quarter section series cross -over system. 
(3) 8 x Sin, high flux middle range speaker. 
(4) High efficiency tweeter, (5) Appropriate quantity acoustic 
damping material, (6) Handsome Teak veneered cabinet, 
(7) Circuit and full instructions, Terms: Deposit £5.25 and 
9 monthly payments £2.56 (Total £28.29). 

£25a25 

NEW LARGER PREMISES AT HULL, MAIL comma &EXPORTENQOIRIkSTO:- 

DARLINGTON, NEWCASTLE AND AUDIO HOUSE, HENCONNER LANE, LEEDS, 15. 

DERBY See Addresses 
Tel: Pudgier (66786) 77881. 

TERMS C,W.o, or O.O.D. Ne o,O,D. andar 81. 

PoSTAGEI 28p EXTRA UNDER 88. 88p EXTRA 

All items subject to 
availability, Price correct a 
19.11.73 E, dc 0,E. 

HI "Pl CENTRES LTD. 
DONCASTER 3 Queenegate, Waterdale Centre. 
EDINBURGH (Closed Thurs) 

10I Lothian Rd. (Closed Wed.). Tel. 228 9501 

GLASGOW 348 Argyle St, (Closed Tuft,), 
248 4156 

HULL 7 Whltetri6r0ate (Closed Thurs.). Tel, 20505 

LEICESTER 32 Mph Street (Closed Thurs.).Tsl.56420 
LEEDS 6.7 County (Mecca) Arcade, Wingate 

(Closed Wed,). Tel. 28252 
LIVERPOOL 73 Odle St. (Closed Wed.). Tel. 236 3573 

LONDON 238 Edgware Road, W,O, (Closed Thurs.), 
Tel, 7231629 

OVER 82 OR AB VOTED. TRADE SUPPLIED. 
t l 

EDUCATION AUTHORITIES á HOSPITALS, EiO. B 

MAIL ORDERS MONT NOT BE SENT TO MOH 

MANCHESTER 0OA Oldham Street (Closed 
23Wed.). 27 

MIDDLESBROUGH 100 Newport Rd, (Closed ed.). 
NEWCASTLE UPON 

re (Closed Wed.). Tel, 21469 

NOTTINGHAM 12(19A 
Market Thurs.). Tel. 48068 

SHEFFIELD 13 Exchange Street (Castle Mkt. Bids. 

STOCKPORT (Closed Thurs.). Te1.20716 

0 Little Underbank (Closed Thurs.). Tel, 480.0777 

S.A.E. PLEA E WITH ENQUIRIES. 

SUNDERLAND 6 Market Sq. (Closed Wed). Tel. 70673 
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MANUFACTURERS OF ELECTRONIC AND 
AMPLIFICATION EQUIPMENT 
SPECIALISTS IN QUALITY TRANSISTOR 
EQUIPMENT 
OPEN 6 DAYS A WEEK. 9.00 a.m. -6.00 p.m., 

TUAC 
TRANSISTOR UNIVERSAL 

AMPLIFICATION COMPANY LTD. 
DEPT. W 

163 MITCHAM ROAD, LONDON SWIT 9PG 
01 -672 3137 /9080 

TUAC POWER MODULES 
TP125 
illustrated 

£15'25 

TL100 

£1150 

TL60 

£9.75 

* 125 Watts RMS continuous sine wave output * 4 RCA 150 Watt 15 Amp output transistors * Special layer wound driver transformer * Short, open, and thermal overload protection * Compact size: 7 x 6 x 3 in. 

* 100 Watts RMS sine wave * 2 RCA 15 Amp output transistors * Rugged transformer driver * Full thermal overload protection * Compact size: 5 x 5 x 3in. 

* 60 Watts RMS sine wave * RCA 115 Watt output transistors * Only six connections to make * Same size as TL100 

Power supplies vacuum impregnated 
Transformers with supply board incorp- 
orating stabilised pre -amp supply: 
PS 125 ±50 volts for one TP125 £8.75 
PS 100 ±45 volts for one TL100 £8 00 
PS 60 ±40 volts for one TL60 £6.75 
PSU 2 For supplying Disco Mixer £3.50 

Specification on all three power modules: 
All output power ratings ±1dB. Output impedance 8 -15 Ohms. THD at full power 1% typically 0.5 %. Input sensitivity 60mV into 10k i Frequency response 10Hz -25kHz ±2dB. Hum and noise better than -75dB. 
ALL PRICES INCLUDE V.A.T. AND POSTAGE AND PACKING ACCESS & BARCLAY CARDS ACCEPTED, JUST SEND US YOUR NUMBER. H.P. ARRANGED THROUGH PAYBONDS. 

WHAT READERS SAY 

BASI ELECTRICITY(5vols) 
ELECTRONICS(6vols) 
TELEVISION(3vols) 

You'll find it easy to learn with this outstandingly 
successful PICTORIAL METHOD. The essential facts 
are explained in the simplest language, one at a time, 
and each is illustrated by an accurate cartoon -type 
drawing. These clear and concise illustrations make study a real pleasure. The books are based on the latest 
research into simplified\learning techniques. This easy - 
approach-to- learning method has proved beyond doubt that acquiring knowledge can be an enjoyable ex- 
perience. 

The series 
will be of ex- 

ceptional value in 
training mechanics and 

technicians in Electricity, 
Radio and Electronics. 

They have an easy approach to learning that a 
mathematical idiot like myself can easily 
understand. K. Y. Ashton -under -Lyme. 

Thank you for the excellent publication: the best 
in form and type I have ever come across. 

T. L. O. Shanklin. 

I find the Basic Manuals the best in their class 
and a real help in my work in phototype 
electronics. C. L. P. Cardiff. 
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Should you be, in 
any way dissatis- 
fied with the 
MANUALS your 
money will be re- 
funded by return 
of post. 

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, 
BROMLEY, KENT. BR2 

Please find enclosed P.O. /Cheque value £ 
BASIC ELECTRICITY 5 parts £5.30 
BASIC ELECTRONICS 6 parts £6.40 
BASIC TELEVISION 3 parts £3.60 

Tick Set(s) required. Prices include Postage and Packing. 
YOUR 100% GUARANTEE. If after 10 days examination you decide to return the Manuals your money will be refunded in full. 

7HP 

BLOCK LETTERS 

FULL POSTAL 
ADDRESS 

J 



SECOND GENERATION 25 WATT HYBRID 
A brand new hybrid fabrication technique, recently perfected in our laboratories, has 
enabled us to achieve our latest range of 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 intoSO 
Odb (0.775 volts RMS) 
47Kß 
Less than 0.1% at 25 watts typically 0.05 
better than 75db 
10Hz -50KHz ± 1db 
± 25 volts 
105x 50x25 mm 

Price £5.40 mono, £10.80 stereo- 

Price inclusive of VAT & P & P 

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 off a split 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 combined with the HY50 & power supply only potentiometers are required to complete a simple 
mono amplifier with input & output facilities expected to be found on Hi -Fi amplifiers. 
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 10mV 
Tuner 250mV 
Auxiliary 3 -100mV 
Input impedance 47k11 1kHz 

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

ACTIVE TONE CONTROLS 
Treble ± 12db at 10kHz 
Bass f 12db at 100Hz 
OVERLOAD CAPABILITY (equalization stage) 40db on most sensitive input 
OUTPUT NOISE LEVEL (below 10mV magnetic Input) 68db 
DISTORTION 0.05°% at 1 kHz 
SUPPLY VOLTAGE ± 16 -25 volts 
SUPPLY CURRENT 15mA 
Price £4.51 mono, £9.02 stereo 
Price inclusive of VAT & 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 er stereo 
systems. 

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

Price £5.23 
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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i/SL'llIff î 
FULL 12 MONTH 

AFTER SALES 
SERVICE 

with probably the best 
discounts offered in the U.K.- 

ALL PRICES ARE INCLUSIVE OF V.A.T. 

FANTASTIC OFFER 
GARRARD SP25 Mk RI. 
Goldring G800. Teak finish, 
plinth and tinted cover with 
mains lead and DIN plug and 
screened lead. All fully wired. 
lease add £1.75 L15-15 for P. & P. and Ins. 

TURNTABLES 
Please add 95p P & P and Ins. 

19.20 
4I175 
£9.25 

£12.95 
£16.45 
£26.60 
f30.95 
E34 -95 
f65 -95 
£21-75 
124.95 
£3190 
130-95 
£3895 
£4.25 

£6095 
£9695 
152-45 
£4695 

Garrard SP 25 Mk IV 
Garrard SP25 Mk III 
Garrard SL65B 
Garrard AP76 
Garrard 401 
Garrard Zero 100 (sgle) 
Garrard Zero 100 (Auto) 
Goldring GL85 /P. P & C 
Goldring G101 /P P & C 
Goldring GL72 
Goldring GL72 /P 
Goldring GL75 
Goldring GL75/P 
Goldring GL75 Lid 
Thorens TDI25 Mk II 
Thorens TDI25 AB Mk I I 

Thorens TD 160 AB & C 
Thorens TD165 AB & C 
Condor Auto Cleaner 

(Star Value) £140 P & P 15p 

TUNERS 
Please add 95p P & P and Ins. 
Alpha Highgate FTI50 132-95 
Amstrad Multiplex 3000 £2380 
Metrosound EMS 40 £3790 
Philips RH 621 £7295 
Metrosound FMS 20 Mk II 137-90 
Rogers RIbrook FET 4 (Cha) £32-95 
Rogers R /brook FET 4 (Cased) 

£36-50 
Sinclair 2000 tuner £26 -95 
Sinclair 4000 tuner £2795 
Telefon GT202 (N /P) £2995 

SPEAKERS 
£1 -65 for P & P (Per Pair) 
Amstrad Acoustra 1500 £2625 
Amstrad Acoustra 2500 130-25 
Celestion Ditton 15 151 -95 
Celestion Dicton 44 £82.95 
Goodmans D /Maxim £40 -95 
Goodmans Mezo 3 £58-SO 
Goodmans Havant 137-95 
Keletron KS4 £1345 
Keletron KSS £21 -75 
Rank -Domus 150 127.60 
Rank -Domus 175 £34.25 
Sinclair Q16 III -95 
Sinclair Q30 £30 95 
Wharfedale Denton II £2740 

SPEAKER UNITS 
Wharfedale Linton Kit £1645 
Wharfedale Glendale Kit £2940 
Wharfrdi'e Dovedale Kit £4495 

All Prices correct 
at time of press 
(E. & 0. E.) and 

subject to are 

AMPLIFIERS 
Please add 95p P & P and Ins. 
Amstrad 8000 Mk II £185 
Amstrad IC2000 Mk II £3200 
Amstrad Integra 4000 123 -90 
Alpha Highgate FA400 139.05 
Global 10 + 10 £1975 
Global 20 + 20 £2595 
Keletron 1000 £23.95 
Keletron 1500 £295 
Metrosound ST2OE Mk II £2995 
Metrosound ST60 £5295 
Rogers R /brook (Ch) 141.15 
Rogers R /brook Mk Ill (Ca) 144.35 
Rogers R /bourne (Ch) £54.25 
Rogers R /bourne (Ca) 156-95 
Sinclair 2000 £24-90 
Sinclair 4000 £3495 
Sinclair 605 £21 -45 
Sinclair PRO 602 x Z30 /PZ5 £1850 
Sinclair PRO 60 2 x Z30/PZ6 £21.50 
Sinclair PRO 60 2 x Z50 /PZ8 

Trans 12725 
Sinclair AFU PRO 80 (Filter 

Unit) P.O.A. 
Sinclair Stereo 80 Pre -amp P.O.A. 
Sinclair Z30 Amp E3-85 
Sinclair Z50 Amp £4.50 
Sinclair PZ5 Power Supp. 14 -20 
Sinclair PZ6 Power Supp, £6.15 
Sinclair PZ8 Mains Trans. 14.95 
Sinclair PZ8 Power Supp. £6.15 

TUNER /AMPLIFIERS 
Please add f1 -10 P & P and Ins. 
Alpha FR 3000 £6135 
Goodmans Module 80 £69.25 
Goodmans Mod 80 Corn £122-05 
Goodmans Mod. 90 £8675 
Goodmans One -Ten 198.04 
Rogers R /brook (Cha) fó195 
Rotel 150A £4525 
Ratel 200A 158-95 
Status STAI60 £89.95 

PLINTH AND 
COVERS 

£3.35* 
For Gar- 
rard SP25, 
2025 TC, 
3000. 
AP76, SL72B, SL958, etc. 
£4-85 + 71p P. & P. 

CARTRIDGES 
Please add I 1p P & P and Ins. 
Goldring G850 
Goldring G800 
Goldring 11800E 
Goldring G800SE 
Shure M3D 
Shure M44E 
Shure 1155E 
Shure 75ED Type 2 
Shure V15 
Shure 1475E) Type 2 
Sonocone 9 TAMC 
Sonotone V 200E 
Audio Technics AT 66 
Decca London 
Ronette SM 50017 
Ronecce SM 5001E 

£2.70 
£3.45 
£6.30 

£1090 
13-25 
£4.90 
£5.00 
£9.10 

£2595 
£7`95 
£120 
E8,55 
£3-15 

£1950 
15-25 
£795 

Dept PW 1,174 Pentonville Road, London, Nt. Telephone 01.278 1769 

Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue, 
Ilford, Essex. Tel: 01- 5501066 

Open Monday to Saturday 9.30 a to - 

6 p.m. LATE NIGHT FRIDAY 7 p.m. 
MAILORDERS Order rth cónhdenCe Sena Postal Order, Cheque. 

f 1 L ORDERS: Money Order. Bank Draft. Giro or Cash by Registered 

Mad. CALLERS. Please note that cneoues can only be accepted togetner 
w,tn cheque cards Inot Barclay Cardi. 

2 minutes Irom KING'S CROSS. EUSTON Si ST. PANCRAS 
on main road leading to the East and West Country 
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STILL at £4250 
Solartron CD 7110.2 Double 
Beam Oscilloscope OC -9 mots; 
3 mvlcm; trigger delay; crystal 
calibrator; 4; flat faced tube, in 
good working condition. Carr. 
£1.50. 

2- 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. á 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 
£5.75, P. & 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. & P. 25p. (Not cased, not 
calibrated.) 
GRATICULES. 12cm x 14cm high 
quality plastic 15p each, P. á P. 5p. 
£1 worth of SUFS', Six Brand New 
capacitors all between 15V and 100V. 
Total capaciatnce not less than 
7,000mfd. P á P 45p. 
PHOTOMULTIPLIER type 931A 
£3.25 ea. P & P 25p, 

ROTARY SWITCH PACK -6 
brand new switches (1 ceramic; 2 off 
4pole 2 way etc.). 50p P & P 20P. 

PLEASE ADD 10 °/, V.A.T. 

COMPONENT PACK consisting 
of 5 pots, various, brand new: 250 
resistors and ; watt, many high 
stabs, etc. Fine value at 50p, P. & P. 
17p. 
P.C.B. PACKS S á D. Quantity 
2 sq ft -no tiny pieces. 50p plus 
P. 6 P. 20p. 
FIBRE GLASS as above £1 plus 
P. á P. 20p. 
Ferric Chloride Resistance Pen 
FREE (whilst stock lasts) on all 
purchases of our £1 Fibre Glass pack. 
5 CRYSTALS 70 to 90kHz, Our 
choice. 25p, P. & P. 15p. 
5 MOVING COIL METERS 
Various. £2, P. & P. 37p. 
CAPACITOR PACK-50 Brand new 
components, only 50p, P. & P. 17p. 
POTS -10 different values. Brand 
new. 50p, P. & P. 17p. 
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 /lOOpF 
on ceramic base. ALL BRAND NEW. 
25p the lot, P. & P. 10p. 
FLAT FACED 4" TWIN BEAM 
TUBE type CV2193. Green trace. 
Brand new £4 each, P. á P. 37p. 
LIGHT EMITTING DIODES (Red) 
from Hewlett -Packard. Brand New. 
38p each. Holder ip each. Inform- 
ation 5p. 
PHOTOCELL equ.00P71, 13p each. 
PHOTO RESISTOR type Clare 703. 
Two for SOP. 
MODERN TELEPHONES type 706. 
Two -tone grey. £3.75 each. Two -tone 
green £3.75 each. Black £2.75 each. 
P & P 25p ea. 
Also TOPAZ YELLOW £4.50 each, 
P & P. 25p. 
I eal EXTENSION TELEPHONES 
with standard GPO type dial, bell 
a d lead coding. £1.75 each P, & P. 
2 p. 

DELIVERED TO YOUR DOOR 
1 cwt of Electronic Scrap chassis, 
boards, etc. No Rubbish. FOR 
ONLY £3.50. 

Open 9 a.m. to 6.30 p.m. anyday. 

HHNLTMEA® LTD 
7/9 ARTHUR ROAD, READING, BERKS. 

(rear Tech. College) Tel.: Reading 582605/65916 

FELSTEAD ELECTRONICS (PW76) 
LONGLEY LANE, GATLEY, CHEADLE, CHESHIRE, SK8 4EE 

RECORDING TAPE: BEST BRITISH 
MYLAR 5" 600(1 -400. 51" 900 -55p. 
7" 1200 -82p. 5" 900G -550. 51" 1700 -621. 
7" 1800 -11.00. (Charges: 5 R 51 ", singles 
10p. 2 to 4, 9p each. 5 and over, 38p the 
lot). 7' 1 and 2, 11:)9 each. 3, 4 and 5, 33p 
the lot. 6 and over 39p lot). 
CARTRIDGES with fitt'gs and Styli. 
Atono- Stereo coronet ÚP91 /SC -98p. Stereo 
GP93- £1.35. Stereo Ceramic GP94- 61.75. 
X511 -11-25. SX5M- £1.80. X511- 11.25. 
SXS11- £1.55. TC814- £1.40. TC8S- £2.00. 
SONOTONE 9TAHC (Ceramic, diamond) 
£1.70. (All cartridges, Sp each). 
STYLI. Single tip, for Aces 0P37. GP58, 
GP65/67 and GP71. Collaro '0'. GAR - 
RARD GC2, GCS, (WEIS, GCSIO. 
RONETTE BF40, DC284, PHILIPS 
3301 /2/3(4/5. 3060, 3063, 3220, 3010/12/13/ 
25, 3016, 3019, GP310. SONOTONE 
19T/20T. All at 35p. DIAMOND, 16p 
SAPPHIRE. 
Two -tip Turn -over for ACOS GP73, GP91 
(for stereo cart'ges (4P93. 94, Rc.) GP91SC 
for mono- stereo compat, types, GP104, 
BSR STS, ST4, ST5, ST3, STO, STIO 
ST12, ST14, ST15, ST16, ST17, GAR - 
RARD (',C1121, 22 24, (1CS23, GKS25 
and GKS26, (1CM21T /22T/24T, GCS23T, 
GKSu5T /26T, GCS35 /36, 2505. KS40A, 
3549, 3555. PHILIPS 3306, 3310, (11.310, 
3230, 3228, 67228. SONOTONE 2T, 3T, 
STA, 9TA, OTAHC. ALL available in 
SAPPHIRE ST /LP + 78. ST /LP + 
ST /LP both at 32p, DIAMOND ST /LP + 
Saph. 78 at 65p, and DIAMOND ST /LP + 
DIAMOND ST /LP (Double Diamond) at 
£1.20. COLORING DIAMOND G800. 
080011 and 11850 at £2.25 also 0.400E at 
13-75. SHORE, DIAMOND N55 /E- 
£383 and others incl. PICKERING. 
(Charges all styli 9p up to three). 
PICK -UP WIRE, Super -thin, flex, scrd. 
sheathed 2 -Core 7p and 4 -core 18p per 
yard. (Up to 6, 8p). 
MICROPHONES. LAPEL 1," 'lia. Lead + 
3.5nun plug 39p (9p)- 3IIC 45. Curved 
metal grip £110 (12p). DYNAMIC 
Cassette type, black /chrome 50K, switch. 
Lead with 2.5 and 3 Simi plugs (remote 
control £1.37 (lip). MANY MORE 
SPLENDID MIKES. Crystal, Cardioid, 
Magnetic, condenser, full details in LIST. 
SPEAKERS. 12 ", fitted-tweeter, 3, 8 or 
15 ohms, (state which), 6 watts undis- 
torted, £210 (37p) or pair for stereo at 

0485 charges paid. 23 ", 3, 8 or 04 ohm 
(state which) at 50p (9P) More in list. 
EARPIECES. Magnetic, with 2-5mm or 
3-amni plug on lead 12p. CRYSTAL (with 
3.5 plug mils) 30p. (ALL up to 6 for 90. 
HEADPHONES. High resistance, 2000 
ohms. adjustable, £115 (15p). (MANY 
STEREO types in list). 
SOLDERING IRON. Slim mod. Brit. 
high speed, 85 ", high quality, all parts 
replaceable, 11-29 (11p). 
TRANSFORMERS. Sub -min, 11 x 11 x 
12mm OUTPUT, (30 ohm for 0072, 6e. 
160. or DRIVER 17p (up to 12 for 9p). 
CONNECTING WIRE. Packs of 5 coils, 
asstd. cols. ea. coil 5 yds. Solid core 16g 
(8p). Flexible Core 18p OOP/- 
VIBRATORS 12v/4 pin Non -synch. 
1211104 21" ex pity 33p. Same but 3f" 
ex .pins, USA 160, 12v/7 pin SYNCH. 
(12SR7 type) 72P (any type 9p). 
ELIMINATORS for use with most cassette 
recorders and players, sets, Re. Maine 
input 240v. AC, front switch, pilot lamp, 
leads output 3, 6, 74 and 9v. 400 mA, 
stabilised Model SC with multi output 
adaptor £5.50 (30p). Model NR, extra 12v. 
output, and 500mA £8.00 (30p). 
We supply all types of British and Con- 
tinental PLIIGS, SOCKETS and LEADS. 
detailed in our LIST, as are many more 
of all above items, also cartridge and 
styli comparisons, non -repeatable special 
offers, aerial rods, CASSETTES, TAPE R 

GRAM, accessories, cleaners, Re., dials, 
transistors, volume controls, Neons, 
indicator lamps, multi- meters and other 
test equipment, pocket screwdriver 
testers, Telephone puck-ups, amplifiers, 
wire, cable, terminals, Test Prods, Vero - 
board. Vahe holders and many more 
components and accessories at Lowest 
prices. TRADE quantity enquiries invited 
on several items. 

Our list is supplied free if requested on 
an order or s nt against a stamped 
addressed envelope (also required for 
replies for all enquiries). CHARGES are 
ahnwn in brackets after all items. CASH 
WITH ORDER ONLY. PRICES IN. 
GUIDE VAT. mal charges apply to UK 
arid EIRE roily. Overseas purchasers can 
deduct 10% from all prices shown but 
postage is required. This includes Eire 
and the Channel Isles. 



RECORD PLAYBACK HEADS 
(TRU VOX) 
Individual prices or these are 
2 track record playback hearts 50p each 
4 track record playback heads 72p each 
Erase heads are also available eepar- 
ately --.2 track 33p 4 track 55p 
MU -metal mounting shields 89p each 
2 traekheads already fixed on heavy 
mounting plat, with shield £1'22. 

DRILL CONTROLLER 
NEW ¡KW MODEL 
Electronically changes 

slavd fron aPproxt- 
imttely 111 revs. to 

maximum. Poll power at all 
spends by finger -tip control. 

]i it includes an parts. rase, 
everyt Wog and fun insUUC- 

t ions. £1.95. Made 
np mss lcl also aratlahlo. £295. 

MIGHTY MIDGET 
Probably the finest possible radio, as described 
in Practical Wireless, January 75. All electronic 
parta £9,20 pint paid. 

TIME SWITCH 
Smith'. mains driven chock with 
15 amp switch, also metes 
showing how you can Crake up 
with music playing, kettle 
boiling or come home to a nano 
',rinse, want off burglars, keep 
pets warm, halve vow heating 
MIL etc. £195. 

I CHIP RADIO 
F'errartti's latest den ire 7S414 gives resells 
better than snperhrt. Supplied vomplete with 
technical notes nisi circuits. £188 each. 10 too 

£11.11. 

HI -Q TUNER COMPONENTS 
For experimenting with, the ZN414. 
KIT NO. L Plessey Miniature Tuning Condense) 
with built-in LW switch and :f" Ferrite slab and 
Litz wound MW coif, 7Sp. 
KIT NO. 2. Air spaced tuning condenser 5" 
ferrite rod lite wound MW and LW coils, 94p. 
KIT NO. 8. Air spaced TO with slow motion 
drive 8" ferrite Cod, with lita wound LW and MW 
coils, £110. 
KIT No. 4. Permeability touer with fast and 
slow notion drive and LW loading roils, 50p. 

AUTO -ELECTRIC CAR 
AERIAL 
with dashboard control switch - hdb 
extendable to 40án or Lolly retrac- 
table. 0nitable for. 121' positive in 
negative earth. Supplied complete 
with fitting inctrnctlous and ready 
wired dashboard switch. £035 plus 
25p post aunt insurance 

TELESCOPIC 
AERIAL 

for portable, ear radio on 

transmitter. Chrome plated 
six seeflons, extends front 75 to 

47in. _tole in bottom for OIiA serene, 
42p. K SUCK LED MODEL FOR F.M. 56w 

EXTRACTOR FAN 
('leans the air at the rate of 
10,000 cubic ft. per hour. 
Suitable for kitchens, bath. 
rooms. factories, changing 
rooms, etc., it's so quiet it can 
hardly be heart. Compact, 5 #" 
rasing with 51" fan blades. 
Kit. comprises motor, fan 
blades, sheet steel casing, pill! 
switch, mains connector, and 
fixing brackets. £2.75 plus 
Slip post and dits, 

MAINS OPERATED SOLENOIDS 
Model 772 -. small but 
powerful lin. pull- approx. 
size 1# x 15 x lain. 88p. 
Model 40011 -'lin. pall. 
Size 21 x 2 x 74ín. 830. 
Model TT1- -1 1in. pull. 
Size 3 x '15 x '->in £198 
plus 20p post and insurance 

MAINS TRANSISTOR P.P. 
Designed to operate transistor seta and amplifiers. 
Adjustable output 8v., 9v., 12 volts for up tu 
500mA (class II working). Takes the place of any 
of the following batteries: PPI. PPS, PP4, PP6, 
PP7, PPP. and others. Kit comprises: nains 
transformer rectifier, smoothing and load resistor, 
condensera and instructions. Real snip at only 
£1.10 

DESK TELEPHONES 
Ex G.P.O. Black standard 
model with dialling dial but no 
Internal bell. Supplied with con 
section diagram £1 each. Ditto 
with bell but without dialling 
dial £1.25 model as illustrated 
with bell and dial £1.50 each 
plus 50p poet for single then 65p per pair. 

SMOKE WILL KILL -GAS WILL KILL -FIRE WILL KILL 
But, if you install SAGA (our awoke and gas alarm) 
your family will have the latest electronic protection 
against these killers. 
Saga uses a fantastic electronic sensor which -- smells' 
smoke and gas and sounds the alarm immediately 
lo a neat case Measuring approx. 5" x 31" x 'll" 
it ham its own internal alarm. also a connector for addi- 
tional hells. You lost plug it in to the mains and hang 
It near the ceiling. Saga uses so little electricity that 
it will hardly move the meter, leave it on always to give 
night and day protection. 5099 plus SOP post or, Kit 
of Parts £5.99. Battery Model Kit only £4.99. 
c ensen I=ll only £2 -20 

Solid State Stopwatch Bench Power Supply 
As featured this issue! Our 1974 catalogue lists hundreds of bargains awl 
probably many of the parts needed for this project. 88p brings the catalogue 
and the next 6 monthly supplements. 

TWENTYLITE 
e 

i 

Battery operated fluorescent lighting 
2 It unit complete £5.50, 40 ineh unit 
complete 58.50. These work off a 12 
croit ear battery. 24 volt light inverters 
:Jan available send for this. 

RADIO STETHOSCOPE Easiest way In 
fault find- traces signal from aerial to speaker -when 
signal stops you've found the fault. Use it on Radio, 
TV, amplifier, anything -complete kit comprises two 
special transistors and all parte including probe 
tube and crystal earpiece. 58.20 --twin etethuset instead 
of earpiece 83p. extra--post and ins. 20p 

TANGENTIAL HEATER UNIT 
This heater unit is the very latest type, most 
rtlicient, and quiet running. Is as fitted in 
Roomer and blower beaters. Comprises motor. 
iwpellee, 2kW. element allowing switching I. 
2W, and with thermal safety cut -out. Can be 
fitted into any metal case or cabinet. Only 
needs control switch, 02-75, Don't MIAs this. l'outn,i on iteh 44p, I'. o l'. top 

MULTI -SPEED MOTOR. 
Six speeds are available 500, 850 
ami 1,110 r,p.m. and 0,00,0, 12,000 
awl 15.500 e.p -tu. Shaft to t 

diameter and approxinmtely 1. in 
long. 230/240v. Its speed may be 
further nmtrolled with the use of 
our Thyriator controller. Very 
powerful anni useful motor size 
approx. 2 in. die. 5 io, long. 
Price 97p plus Lip postage and 
Itlolhrann'. 

SLIDE SWITCHES 
Slide Switch. 2 -pile vhattgcover panel 
nnnntiug by two OB.A. screws. Size 

approx. list in Gin rated 220V lamp 
Sp each. 10 for 73p, Ditto as above hut 
for printed circuit Bp each 10 for Oa 
Sub Miniature Slide Switch. DPDT 19mm 

ti in approx.) between fixing centres. 2011 each to 
10 for £1-90. SP Change over awing return 250e I 

anon lip 

TREASURE TRACER 
I'iutphkr Kit !except wood en 
battens) to make the metal 
.h'tector as the circuit in Practical 
Wireless, august Jayne. 5330 plus 
ant, post arid iosnran..' 

IMMERSION HEATERS BY 
REM PLOY 
Standard fitting Jo; 
domestic water 
tanks, made by the 
famous Itemploy 
Company. Complete 
with coaling washers suitable for 200.'40 r oit, 
A.C. Depth into tank I I". 2kw or 3kw 
£1.85 plus 40; each pool and insurance. 

GOOD COMPANION 
I.C. VERSION 

We can now- coffer these again 
in 1.C. version using Ferranti 
7.7414 and Milliard AP 
Module 11772. Cabinet size 
approx. tt e wide x 0" high 
:i" deep. Complete assembly 
instruction. Excellent tone 
WOW cabinet, 55-75 plus 25I, 
post anti insurance. 

SEVEN MOTORS FOR LI50 
30p Post plus V.A.T. 

An used in racing cars all,' 
power models. All hatter, 
operated and reversible. 

wwwwwweawSTANDARD WAFER SWITCHES. 
Standen( size II" water silver- plated 5 amp Contact. standard I" spindle 
2" long -- -with locking washer and nut. 
No. of Peleo Sway 3 way 4way Sway sway Sway Sway lIway 12n ay 

1 pole 44p 44p 44p 44p 44p 44p 44p 44p 44p 
2 poles 44p 44p 44p 44p 44p 44p 44p 77p 77p 
3 poles 44p 44p 44p 44p 77p 77p 77p £1.04 £1.04 
4 pelee 44p 44p 44p 77p 77p 77p 77p £1.32 £1.32 
5 poles 44p 44p 77p 77p £1.04 £1.04 £1.04 £1.80 £1.80 
6 poles 44p 77p 779 77p £1.04 £1.04 £1.04 £1.87 £1.87 
7 pales 77p 77p 77p £1.04 £1.32 £1'82 £1.32 £2.15 £215 
8 polee 77p ?7p 77p £1.04 £1 -32 £1.82 51.32 £2.42 0242 
9 poles 77p 77p £1.04 £1.04 £1.80 £160 £1.60 £2-70 £2 -70 

10 poles 77p 77p £104 £1.32 £1.80 £1.60 £1.60 £3.00 £3.80 
11 poles 77p £1.04 £1.04 £1.32 £1.87 £1'87 £187 £3.25 £325 
12 poles 77p £1.04 8104 51.32 £187 £1.87 £1.87 £352 £3-52 

CENTRIFUGAL FAN 
Mains operated, turbo blower type. Premed steel housing 
contains motor and Impeller. Motor is If lath h.p. giving 
considerable air flow but virtually no noise. Approx. dimen- 
sions 105 in. wide x 12 in. dia. outlet into wanking 101 a 
45 in. £8.55 plus £1 poet and insurance. 

CAPACITOR DISCHARGE CAR IGNITION 
' This system which has proved to be amazingly 

efficient and reliable was first described in the 

HECIROIEC IGNITION 
fireless World about a year ago. We can supply 
kit of parts for an improved and even more efficient 
version (Practical Wireless, June). Price 58.55 pins 

20p post.. When ordenug please state whether for positive or negative systems. 
De -luxe model, including printed circuit board. etc. 57.65. 

SWITCH TRIGGER MATS 
So thin is undetectable under carpet but will switch on wit h 

slightest pressure. For burglar alarms. Amp doors, etc. 

24in x 18in £189 
clin sie 51.21 

PHOTO ELECTRIC KIT 
contains photo cell, relay, translator and all parts to make light operated 
switch. £1-75 plus SOP pont and fns. 

NULLARD IINILEX STEREO SYSTEM 
There is no doubt that it is a good 
aystetu. we believe that for the stoney 
it is without comparison. We demon- 
strate gladly at our Tamwnrth Road 
depot. Prices of the individual items 
for this: 
1 Unifies Amplifier Ref. E.P. 500 £1.80. 
3 Unilex Pre-Amp Ref. EP.9001 £1-98. 
I niftier Power Unit Ref. EP.9002 02.53. i Control 
panel kit with spun aluminium faced knobs 58.30. Or the complete outfit - 

£11.80 post paid. Pair of 15 ohm speakers made by 51.54.1. are also available 
if required, Price £3.30 the pair. No extra postage If ordered with the above, 
otherwise add 25p. 

MAINS MOTOR 
Precision nettle as useel in 
rec'0rd decks and tape. reear. 
fiera ideal abat for extractor 
tan, blower. heaters, etc. New 
and perfect. Snip at 72p. 
Postage 20p for first one then 
íùp for each one ordered. 

PC BOARD MARKER 
Valve action lire tipped marking pen tilled with 
black etch resiet- -it's easy with this to shake a 
perfect PC Want. just draw straight on to the 
capper- allow 15 mine. to dry, then immerse in 
ferxec chloride or other etchant on removal the 
circuit stands in high relief. 99P. 
SL108D. Plessey 1C, three watt amplifier which 
works with the Ferranti 7.5414 to becoute prob- 
ably the first two SC radio in existence, the 
circuit and cvmatruct.taital details appeared is 
September's Practical Wireless, wt we can supply 
the SLtO3D at 51.75, the ZS414 at 01.35 also 
most other items. send for PW IC radio parts lint 

EDUCATIONAL KITS -all with 
pictorial instructions 

With 3 kits or more r we give FREE an 
11 piece 

Paid. Special price 
kits 44p each post 

for all 7' kits £300 ^t with free balance 
kit. 

KM Lens Kit. Elwell puts, concave lens, one 
coin cc lens, stage and slit frame, etc. 
KAS Water Pump Kit. Thirteen parts. Trans- 
parent an that operating parts may be observed. 
You can snake Lift Pump. Force Pump and 
Force Pump with reservoir and nozzle. 
KA4 Buzzer Kit. Sievert parts. - Operation of 
buzzer seen. 
KAI Electro- Magnet Kit. Fifteen parts, includes 

spars, .hawing how magnetiser works. 
KA8 Current and Resistance Kit. Twenty -nine 
parts. including bench and light bulb. Learn 
'-OHMS LAW ", etc. 
KAI Bell Kit. Eight parts, Including bell and push 
button switch. Build a complete electric bell. 
KA10 Morse Key buzzer and bell kit. 25 part kit 
easy to construct. simple to operate. 

TERMS : 10°ó discount it ten of an item j ordered, send postage where quoted ether 
items, post free if order for these items is £600 
otherwise add 20p. (Dept. R.W.) 7 Park Street, Croydon CRO IYD 

Callers to: 102'3 Tamwnrth Road, CROYDON 

. BULL (ELECTRICAL) LTD. 
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ELEClRÖVÄ[LÍE 
TRANSISTORS BY SIEMENS AND 
NEWMARKET, ETC. 

2N3055 ope silicon power 60p 
AC 153K pnp germanium low power 37p 
ACI76K npn germanium low power 38p 
ADI61 ope germanium medium power 42p 
AD162 pep germanium medium power 40p 
AFI39 pnp germanium UHF 57p 
NPN: BC107 15p, BC108 14p, BC109 18p, BC167 
12p, 8C 168 11 p, BC 169 12p. 
PNP: BC177 21p, BC178 19p, BC179 22p, BC257 
14p, BC258 12p, BC259 14p. 
Standard groupings available. 
BD135 ope medium power 37p 
SDI 36 pnp medium power 39p 

DIODES 
0A90, 0A91, 0A95, 6p ch; 0A200, 9p; 0A202, 9p. 
Other semiconductors: AC128, 17p; AFI l7 34p; BFY51, 
20p. Full lists and technical data will be found in Catalogue. 
Ready now. 

ZENER DIODES full range E24 values: 400mW: 2.7V to 
36V, I4p each; I W: 6.8V to 82V, 21p each: I .5W: 4-7V to 
75V, 48p each. Clip to increase 1.5W rating to 3 watts 
(type 266F) 4p. 

TRANSFORMERS -MAINS 
MT3 30V /2A plus 4 taps 
MT103 50V /IA plus 4 taps 
MT104 50V /2A plus 4 taps 
MTI27 60V /2A plus 4 caps 
13TO5 13V/;A, CT 
28TO5 12 + 12V, 2-0 -2V 

£3.35 
L3.05 
£4.20 
£4.50 
i1.38 
L1.70 

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 IBin x 12in x IOin. Complete kit, including pack -flat cabinet, £14.90 
The size and weight of this product obliges us to charge 70p 
part cost orcarr. in U.K. 
Equaliser Assembly, E2.30. 
Loudspeaker Unit 59RM109, E2.45. 
Cabinet Kit (to Baxandall design), E10.45. 
Cross -over choke included in full kit above LI -30. 

MINITRON DIGITAL INDICATORS 
30151F seven segment, filament, compatible with standard 
logic modules. 
0 to 9, + decimal point. 9mm characters. In 16 lead DIL. 
Some alphabetical symbols available LI 40 
Suitable BCD decoder driver 7447 LI -15 
No. 3015G showing + or - and I and dec. pt. LI -20 

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

DISCOUNTS 
are allowed on oll items except those shown at NETT PRICES, 
as follows:- 

1 0% on orders from E5-00 to £14.99. 

S% on orders for E15 or more. 

FREE PACKAGE & POSTING 
on U.K. orders (except Baxandall speaker). 
A surcharge of 10p is made on small mail orders under 
Z2.00. 
OVERSEAS ORDERS carriage and insurance charged at 
cost. 
GIRO A/c No. 38/671/4002 

Appointed Distributors for: 

SIEMENS 

NEWMARKET 
RADIO HM 
GUEST INTERNATIONAL 
SOLDERSTAT 

.. it's all in. 

CATALOGUE 

ELECTROLYTIC CAPACITORS 
Axial Lead 
Rated volt.: 3V 6 3V 10V 16V 25V 40V 63V I00V 
Capacity uF 

0.47 8p 
I 0 1 l Ilp - 

2.2 - - - - Ilp - 8p 9p 
4'7 - - - lip - 8p 9p 8p 

IO - - - - 8p 9p 8p Sp. 
22 - - 8p - 9p 8p 8p 10p 
47 8p - 9p 8p 9p 8p lop 13p 

100 9p 8p 8p 8p 9p 10p 12p 19p 
220 8p 8p 9p lop lop Ilp 17p 28p 
470 9p 10p 10p Ilp 13p 17p 24p 45p 

1,000 Ilp 13p I3p 17p 20p 25p 41p - 
2,200 15p I8p 23p 26p 37p 4Ip - - 
4,700 26p 30p 39p 44p 58p - - - 

10,000 42p 46p 

POTENTIOMETERS 
ROTARY, CARBON TRACK, DOUBLE WIPE 
SINGLE P20 lin. 1 OO 0 to 2 -2M SZ 14p. 
P20 log. 4.7K11 to 24 Meg. 14p. 
JP20 log. 4.7K 0 to' 2-2M 12, 48p. 
DUAL GANG lin. 4.7K11 to 2 2M 0, 42p. 
Dual log. 4.7K 0 to 2.2M 0, 48p. 
Log /antilog, I0K, 22K, 47K, 1 M 13 only, 48p. 
Dual antilog. 10K only, 48p. 
Any type with 2A D.P. mains switch, 14p extra. 
Only decades of 10, 22 and 47 available in ranges quoted. 
DUAL CONCENTRIC DP20 in any combination of 
P20 values, 69p; with switch, 83p. 
SLIDER 
Lin. or log. 10K to I meg. in all popular values, each 30p. 
CONTROL KNOBS blk./white /red yet. /gr. /blue /dk. grey /It. grey, 6p each. Escutcheon plates, black, white 10p. 
CARBON SKELETON PRESETS 
Small high quality, PR lin. 10052, 22011, 4700, IK, 2K2, 
4K7, I0K, 22K, 47K, IOOK, 220K, 470K, I M, 2M2, 5M, 
10M 12. Vertical or horizontal mounting, 6p each. 

RESISTORS-10%, 5 %, 2% 
Code Power Tolerance Range 

C 
C 
C 
C 
C 
MO 
WW 
WW 
WW 
Code 

/20W 5% 82 S2-220K SZ 
/8W 5% 4752-470KS2 
/4W 5% 4-712IOM0 
/2W 5°/, 4.75EIOM0 
W 5% 4-7 0-10M0 
/2W 2% 1012I1112 
W 10% t l/2012 0425E-3-9S2 

3W 5% ICIOK12 
7W 5% I12IOK12 

Values 
available 

E12 
E24 
E12 
E24 
812 
E24 
EIS 
E12 
El2 

I -9. 10 -99 100 up* 

9 
(see note below) 

8 7.5 
C I 0.9 0-75 nett 
C I 0.9 0 75 nett 
C 1.2 1 0.95 nett 
C 2 5 2 l -6 nett 
MO 4 3 2 nett WW 7 7 6 WW 7. 7 6 
WW 9 9 B 
Codes: C- carbon film, high stability, low noise. 
MO -metal oxide, Electrosil TRS, ultra low noise. 
WW -wire wound, Plessey. 
Values: 
El2 demotes series: 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 
68, 82 and their decades. 
E24 denotes series: as E12 plus II, 13, 16, 20, 24, 30, 36, 
43, 51, 62, 75, 91 and their decades. 
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 apply to units of 100 only. 

Prices quoted here do not include 
Value Added Tax. Ordersfrom U.K. 
customers must be accompanied by 
an additional amount equal to 10% of the total nett value of the order, including cost of carriage or postage where charged. 

TERMS OF BUSINESS 
All items are offered for sale in accordance with our 
standard terms of business, a copy of which is available on 
request. Prices subject to alteration without notice. Enquiries from quantity users invited. 
ORDERS BY POST AND ALL ENQUIRIES 
must J?e addressed to Head Office at Englefield Green. 
Enquiries requiring an answer should be accompanied by 
S.A.E. 

U.S.A. CUSTOMERS 
are invited to contact ELECTROVALUE AMERICA, 
P.O. Box 27, Swarthmore, PA 19081. 
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CATALOGUE 7 
Transistors from 8p 
Capacitors from 2p 
Resistors from 1p 

Pots from 12p 

Constructional Hardware 
Knobs 

Diagrams, Data 
Genuine Discounts 0p, 

iN1d 

Send 25p 
and get it back 
again 
When you buy your EV 

Catalogue 7, you will find 
with it a Refund Voucher 
for 25p. allowable on orders 
for £5 or more list value. 
In this way your catalogue 
costs you virtually nothing. 

There is more than ever in EV Catalogue 7 -more pages, 
more items, more technical information. With it, you 
are brought right into line with many advanced elec- 
tronic techniques. There are tools, materials, accessories 
and books as well as hundreds upon hundreds of much 
needed components of all types. No matter what stage 
of experience you may be at -even a beginner -you will 
find this remarkable catalogue an invaluable aid for its 
enormous range of products, its prices, and the excellent 
service behind it. Practically all items shown are there 
as the result of information fed by our own computer 
which enables us to control stock -buying in relation 
to demand with remarkable accuracy. This means that 
your orders, which we micro -film for record -keeping, is 
handled with utmost speed and efficiency. EV prices 
remain keenly competitive and in addition there are 
discounts as well, to give you further saving. 

POST THIS COUPON TODAY 

ELECTRIWKELE LTD 
28 ST. JUDES ROAD, ENGLEFIELD GREEN, 
EGHAM, SURREY TW20 OHB. 
Telephone Egham 3603 Telex 264475 

Hours Mon -Fri. 9 -5.30 p.m. Saturdays 9 -1.0 p.m. 

* NORTHERN BRANCH NOW OPEN 
Electrovalue Ltd., 680 Burnage Lane, Manchester M19 1 NA 
(Hours 9 -5.30, Sets. 9 -1.00) Tel. (061) 432 4945 

All postal communications to Englefield Green address, please 

rE LECTROVALUE CATALOGUE 7 PLEASE 

I enclose 25p 

' 1 

NAME 

' ADDRESS I 

I 
Write in BLOCK LETTERS 

tim o NM - O eewet - - ® ®t ®i PW2 
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Why pay 
Fantastic k,ga/i, Offer! 

PENTHOUSE 
A COMPLETE AUDIO SYSTEM 

An all "White" Hi -Fi Stereo System to blend with modern furnishings. 
Solid state, fully transistorised tuner /amplifier with Stereo Multiplex 
Decoder. 4 wavebands Long/Medium /Shaet)VHF, 8 watts per channel 
Imusic power) output- The latest BSR 0129 3 spend MeneiSeerea 
record changer. Two white matching bookshelf speaker units. Also 
,vailable in teak finish. OUR PRICE L55.00 

Credit terms ES 00 deposit plus 6250 p. & p. followed by 12 pay - 
ments of £5 00, Total Credit Terms E65.00 SEND E7.50 TODAY. 

KIL,INIGIEFIL 
FIVE NINETY THREE 
UNIT AUDIO SYSTEM 
with BSR McDonald 
I -speed Record player, 
Inatching 4 -unit Loud- 
speaker Systems and 
FREE Stereo Head- 
phones. 
High performance Stereo 
Amplifier designed for home 
entertainment at .eönomïoal 
cost. Represents is considerable advance in solid state, high fidelity 
stereo amplifiers. Outstanding performance is allied to meticulous 
construction, comprehensive facilities, installation simplicity and 
attractive styling, 
10 watt RMS per channel; push button selectors; tone controls; 
balance control; tape record and replay facilities. Stereo headphone 
socket on front panel wich automatic speaker muting; Teak finish. 

Credit Terms £7 50deposit +pí2.50 p. & p. 18 monthly payments 
Our price £75.00 i £2.50 p.& 

of f4 75 total £93 54 SEND E70.00 TODAY. 

THE AVON AUDIO SYSTEM 

The uncabineted system is ideal as an eëonomical replacement for 
in outdated chassis. Stereo Amplifier for Stereo/Mono record 
reproduction. Tuner with medium, long and short wavebands provides 
Worldwide coverage, even the weakest continental stations can be 

, eceived with superb clarity. Push button band selection, 10 watts 
otal output. t=re uericy response 25- 18000 Hz. 

LATEST BSR STEREO/MONO TWIN ELLIPTICAL SPEAKERS 
RECORD CHANGER plays all These low impedance, perms- 
types of lin., loin., and 12ín, neat magnet units have been 
Mono or Stereo records, Manual specially selected to provide 

r automatic play, the fullest range of audio 
reproduction. 

EASY TO INSTALL -NO TECHNICAL KNOW. 
EDGE REQLnREl7. List Price £45'74, OUR PRICE 

£35,00. Credit Terms £3.50 
deposit plus £2 Post & Packing 
followed by 12 payments of £3,15 
(Total Credit Terms £41.301 
Don't miss this bargain, 
SEND £5.50 TODAY 

ALL EQUIPMENT COVERED BY OUR 12 MONTHS FULL GUARANTEE 

CALLERS WELCOME 

934 

100 Chase Side, Southgate, f 
PW 2/74 London N14 SPL 

Tel: 01 -886 3733/9666 rrr iriiMB_iI 

THE FOLLOWING ITEMS ARE NEW UNUSED 
CRT type 7BP7A 7" flat face emag deflection & focus, 
blue /yell phosfor with base conn. £1.83. BATTERIES 
lead acid type 24v 25 A /Hr will split to make 2 x 12v £10 20 

also 24v only 4 A /Hr size 9 x 4 x 2f" £4. SILICON 
DIODES 800 PIV 750 Ma 15 for £1.10. TRIMMERS 
20pf air spaced ceramic base 10 for 60p. HEAD PHON E 

LEAD & high to low impedance matching trans with 
5ft cord & standard jack plug 65p. HEAD & MIKE 
SETS for 19 set low res moving coil mike & headphones 
£1 E0. TAC STRIPS polder type 24 way 18 for 30p. 
NEONS wire ended type 1/25th watt req 470K for 240v 

10 for 60p. GAUGES vehicle type scale 0/160 elec 
operated 50p BLOWER MOTORS small double 
ended type will work on 6 to 28v DC, 10,000 RPM on 
28v £1.90. ROTARY CONVERTORS I/P 28v DC at 
9 amp for full O /P, 0/P 115v 400c/s 3 phase 115 watts 
£7.48. MIKES type T.17 carbon £1.10, 

THE FOLLOWING ITEMS ARE EX EQUIPMENT. 
R.F. SWITCHING RELAYS 12v coil uses Reeds as 
2 NC & 1 NO RF circs & 2 NO aux circs size 1¡ x 1 x 1" 
75 ohm R.F. circ type 55p. POWER UNIT 917 I/P 
230v 50c /s O /Ps -2.2Kv EHT, +300 & -300v at 160 Ma 
ea DC smoothed, 6 3v twice & 4v for CRT, will work 
most ex surplus 3 & 6" Ind £6.38, METERS 270 deg 
1 Ma FSD scale 0 to 20 also as center reading type 
meter in same Ç05e 1Q0-0 -1Q4 Ua center mark only 
possible use as combined Rev counter & Battery 
voltage ind (circ for battery volt ind supplied) ex aircraft 
£3, MORSE KEYS enclosed type with swt (American 
type) £1.10. C.R.T. 3" with base & shield, groan screen 
okay for scope use conn. data supplied £3.30. JOY 
STICK controller as 4 x 1 pole C/ó micro swts -4- 2 

aux swts gives control in 4 directions £1 45. VIDICON 
CCTV camera tubes standard 1" type by E,E, & E.M,I, 
suitable gen purpose use with data sheet, graded 
according to scan marks £6 & £9 ea. VALVES 
12A6, 12J5GT, 12SJ7, 5U4, 6X5, SSN7, OAKS, 
613H6, 6116, 6Y6, 2X2, 6SK7M, 6N7M, 12AX7, 12ÁT7, 
12ÁU7, 6AK6, 6X4, EF50, 6J6, 85A2, 6SJ7M, OB2, 
ECC88 any 3 for 60p also QQV03 -20 £2 inc. base, 
5763 55p, 0A2 33p. INVERTOR TRANS 12v DC to 
300v at 150 Ma with circ req 2xOC28 or similar £2. COAX 
CABLE good quality 75 ohm type silver plated braid 
20 yds for £1 32. MOD TRANS transistor type to 
match 2xOC35 to QQV03 -20 or similar with P.A. spk 
winding £1.40. U.H.F. WAVEMETER assembly 
range approx 420 to 460Mc /s with knob & dial (not cal in 

freq) okay for high Q Rx cavity £2. TUNING CONDS 
split stator type 25pf per section 1" x shaft 2 for 55p. 
DIODES 200 PIV 8 amps 4 for 66p, also 600 PIV 12 

amps 4 for £1.10, METERS 1 Ma FSD 2k Sq scale 0 to 
1 & to 180'88p also 5000a scale 0to514 "OSD on 
panel with 2 swts £1 25. TRANSISTORS type OC42 
with long leads 50 for 60p. 

ABOVE PRICES INCLUDE VAT & CARRIAGE, 

CARRIAGE CHARGES APPLY TO MAINLAND ONLY. 

SAE WITH ENQUIRY OR LIST, 

A. H. SUPPLIES 
57 MAIN ROAD, SHEFFIELD, S9 5HL 

Tel. 444278 (0742) 



DON'T BUY TRIO 
(UNTIL YOU SEE THIS!) 

SENSATIONAL I 9R59DS £5259 (Ind VAT) PLUS FREE SPEAKER 

DISCOUNTS JR599 £165.00 (incl VAT) PLUS FREE HEADPHONES 
DELIVERED-OUR RISK! 

FOR ANY LOCATION 

A COMPLETE RADIO 
STATION 

at a cost (delivered at our risk), little; if any more than the 
cost of the TRIO equipment alone ! ! ! 

Including - in gold hammer finish stove enamel - 
the world record award winning 

JOYSTICK V.F.A. and JOYMATCH 
REGD. & PAT. REGD. 

FREE Headphones or Speakers; Suitably Terminated Connectors; 
Handbook; Carriage; Insurance. In addition a JOYSTICK 
V.F.A.; JOYMATCH A.T.U.: feeder external mounting 
insulators are supplied FREE or greatly reduced when you 
buy a PARTRIDGE PACKAGE. 

A PARTRIDGE PACKAGE constitutes a COMPLETE RADIO STATION-ready to use however confined 
your domestic space. The World renowned TRIO range of Communications Receivers and Transceivers, 
the WORLD RECORD, internationally patented JOYSTICK V.F.A. (all band aerial) only 7' 6" long 
(assembled) and a JOYMATCH aerial tuning unit, a pair of matching headphones or internal speaker, 
plus accessories, go to complete your READY TO USE RADIO STATION at a price that truly represents 
VALUE FOR MONEY! H.P. FACILITIES WHERE POSSIBLE-24 HOUR DELIVERY (MON-FRI.) 
ADD £4.00-OUR RISK! 
PARTRIDGE PACKAGE 
No. 1 with Gen. Coverage AM/CW/SSB (MW/SW) 9R59DS Receiver £6591 (Save £15.30) 

No. 2 with Amateur Bands 80 thru 10m AM/CW/SSB JR310 Receiver £90.97 (Save £22-35) 

No. 3 with Amateur Bands 160 thru 10m plus 2m AM/CW/SSB JR599 £165.00 (Save £19.48) 
No. 4 with Amateur Bands 80 thru 10m TS/PS 515 Transceiver, 180w . . £231.00 (Save £37-08) 

NOTHING MORE TO PAY! OUR RISK Access/Barclaycard orders accepted by 'phone 
JOYSTICK V.F.A. £13-75; JOYMATCH TX/RX A.T.U. 111A 1.6-32mHz £1375; JOYMATCH A.T.U. 111 RX only 500kHz- 
32mHz £13.75; JOYMATCH A.T.U. LO-Z500 TX/RX 500w SSB (PA input), Built-in RF meter L19.91; Communications 8S2 head- 

phones (suitable TRIO, EC10 etc.) £3.14; Matching Speaker (with instructions for internal fitting in 9R59DS & JR310) £2.00; 
TRIO: Linear Amplifier TL911 £172-15; TR2200 2m personal transceiver E87-45; TR7200 2m car transceiver £142-45; Spare set 

valves for 9R59DS £2-35; 0A2 Mains Stabiliser 74p. 

NEW : World-wide reception on the amazing "DX-CRYSTAL SET" £242 incl. unique aerial. 
NEW : AMTRON QUALITY KITS-send for brochure and prices. 
PARTRIDGE BUDGET LINE 
Artificial Earth-solves receive and transmit earth problems (as used on North Sea Oil Rigs!) £5-80; Aerial Bandswitch 
-tuned aerial for domestic receivers £5-80; A.T.U. KIT-for use with transmitters and Communications Receivers 
£5.80; (assembled £7.01); Mini SWR Bridge-1.8 to 180mHz, 2kw P.E.P., 75 or 500, S0239 sockets; 1:1 to 1 : 3 ratio, 
80 x 30 x 30mm £5-60. (All prices quoted INCLUDE V.A.T., CARRIAGE, PACKING, INSURANCE.) 
Send 3113 stamp for full illustrated details. Special TRIO brochures (state which) 3-1p stamp extra. 
NO V.A.T. ON OVERSEAS ORDERS! Carriage and insurance extra overseas orders 

FPPTI-7/ps 
BO X 5 - f LED 

G3CED - G3VFA 
FOR EXPERT ADVICE AND INFORMATION 

Telephone: 0843 62535 or 62839 evenings and weekends 
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BENTLEY ACOUSTIC 
CORPORATION LTD. 

EF86 .30 11N309 1.40 PL81A .55 
EF89 .27 HVR2 .53 I PL82 .37 
EF91 .30 HVR2A .531 PL83 .39 
EF92 .30 KT2 ,úS EF98 .80 KT41 98 PL504/500 

KT44 .75 ¡ 87 
KT66 2.40 ' PL508 .90 
KT81 2.00 PL509 1.15 
KTW61 51 PL802 .95 

EAF801 .55 EL34 .54 KTW62 £1 PY33/2 .50 
EB34 .25 EL35 1.00 MHLD6 £1 PY81 .31 

17(91 .10 EL37 1.00 P61 1.00 PY82 .25 
E-BC41 .bb EL41 .00 PADCBO .3g rYS3 ..aa 
EB081 .05 EL01 .80 P088 . .80 PY88 .33 
EBF80 .39 EL83 .55 PC88 .60 PY500 .80 
EBF83 .48 EL84 .23 PC95 .75 PY500A .80 
EBF89 .30 EL85 .40 
EBL21 1.50 EL86 .88 
EC8 - -- - -- 

7a GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX EF1EF184 
83 

.a.22 
9 

AH prices inclusive of V.A.T. Telephone 6743 EH90 .45 
EL32 50 

OA2 .40 6BE6 .28 6LD20 .55 14117 .55 85A3 1.00 
OB2 .40 OB116 .70 6N7GT .80 19AQ5 .42 90C1 .75 
024 .47 61130 .50 8Q7G .50 19G6 1.40 96CC9 240 
1A2 -59 6RQ7A -50 eQ7t1T -50 20D4 9.00 1b6B2 .75 
1A5GT .50 5BR7 .95 6Q7(M) .55 20E2 .75 807 .59 
1A7GT .65 6BR8 .85 611.7G .60 20L1 .88 5702 .80 
1B3GT .52 61387 1.40 61t731 .75 20P1 .55 5763 2.00 
1H6GT .65 6BW6 .85 68A7 .44 20P3 80 7475 1.00 
1L4 .14 6BW7 .86 68C7GT .33 20P4 88 AC/PEN 98 
1N5GT ,65 6BZ6 .49 681E7 .44 20P5 1.30 AC2/PEN/ 
1R5 .38 6CB6A .40 6SK7GT .44 25A6G 
184 .33 604 28 6SQ7GT .38 25L6G .50 AC6PEN.88 
1Va .65 609 1.25 ovsCi .17 25Y5G .70 AC/Till 51 lU5 .90 6CD6G .80 6V6GT .38 25Z4G .83 ALGO 1.00 
2D21 .49 6CG8A .75 6X4 .30 25Z5 -80 ATP4 -40 
2GK5 .55 60116 .60 6X5GT .28 25 Z6 70 AZ1 60 
3A4 .42 601.6 .55 7B6 .75 28D7 1.00 AZ31 .60 
3D6 .19 6CM7 .75 7B7 -50 3046 .65 AZ41 .65 
3Q4 .49 6CU5 .75 7117 -75 30C15 .75 0L33 1.50 
3Q6GT .55 60W4 .70 7R7 1.50 80C17 .90 CV83 .58 
3S4 .33 6DE7 .75 7Y4 .85 30018 .73 C1C 1.00 
40B8 -55 8DT6A -75 7Z4 .80 SOFu" .85 CYal .45 
5008 -55 SEWS .75 9D7 .65 30FL1 .75 DAF91 .30 
514 .30 6E5 1.00 10C2 .65 30FL2 .75 DAF96 .44 
5U4G 30 8F1 .70 10DE7 .55 30FL1.21.00 DF91 .30 
5V4G .54 6F6G .50 lOFl .50 30FL13 .55 DF96 .44 
030IIm .90 0E13 -55 1.8115 .8S 562'1.a4 .05 Daff3 .50 
6Z4G -35 6F14 .75 10F18 .55 30L16 .75 DH76 .45 
8244T -88 8E18 .55 101.1131.1. .70 301417 .70 DK40 .70 
0/90L2 .00 6E23 .85 18P13 .70 381s4511t 11ïc92 .70 
6A8G 1,25 6F24 .85 101,14 2.00 1.00 DK96 .55 
6407 .49 6325 1.00 12A6 1.00 3OP12 .80 DL92 .83 
6AG5 .27 6F28 .70 12AC6 .65 30P19/ DL96 .44 
6A196 .50 6E32 .65 12AD6 .65 30P4 .75 DM70 .44 
BAJS .75 6(C118A .75 124E6 .65 30PL1 .66 DN171. 2.00 
6AK5 .34 6GK5 -65 12AT6 .35 30PL13 .75 DY87/6 .30 
6AK6 .80 OGU7 . 75 12AU6 .45 30PL14 .80 DY802 .83 
6AM8A -55 6H6GT .18 12AV6 .40 36PL15 .95 E8OCC 1.65 
6AN8 .49 6J5GT .32 1213A6 .30 35A3 .65 E8OF 1.20 
6AQ5 40 6J6 .25 12BE6 .38 35D5 75 E83F 1.20 
6AR5 .55 637G .30 12B117 .27 35L6GT .55 E88CC .80 
6Ai37 1.00 6J7(11) .36 12J7GT .55 35W4 -33 E92CC 1.00 
6AT8 . 83 6J178A -75 12E5 .55 3574GT .42 E180F 1.00 6AU6 .30 6K7G .19 12K7GT .38 35Z5GT1. 00 E182CC1. 90 6AV6 .33 8K8G .35 12Q7GT -45 56B5 - 85 21148 .53 
6AW8A .65 611 2.00 12SC7 .50 SOCS 45 EA50 .27 
6AX4 .55 6L6GT .58 128G7 .38 500136C31-25 EA76 1.00 
8B8G .30 6L7 2.00 128H7 .35 50E115 .55 F.ABC80 .30 
61146 .28 6L18 .49 128J7 .44 50L6GT .65 EAC91 .75 
6BC8 60 6L19 2.00 128Q7 65 85A2 . 60 EAF42 .50 

EC68 .59 MI6 .39 
EC92 .45 EL350 1-20 
ECCSS 1.50 ELL80 1.00 20033 -95 EM80 .40 
ECC40 -75 E5181 .40 
ECC81 .29 EMes .55 
ECC82 .28 EM84 .40 
ECC83 .28 23185 1.00 
ECC84 '80 EM87 .88 
ECC85 .36 E5121803 £2 20080 .85 EY51 .40 
ECC88 .44 EY81 .40 
ECC189 .53 EY83 .54 
ECC804 .60 EY84 .70 
ECC807 1 00 EY87/6 .83 
ECF80 .84 EY88 .40 
EOFSZ 04 1r+7.40 .55 
ECF86 .75 EZ41 .59 

{ ECF804 EZ80 .24 
2.10 E251 .25 

E011211.59 GY501 .75 
E01135 .65 G232 .54 
ECH42 .70 GZ33 1.00 
EC1181 .30 GZ34 .57 
ECH83 .44 GZ37 .67 
ECH84 .44 HABC80.44 
ECL80 .40 HL23DD.75 
ECL82 .84 111.41DD £2 
ECL83 .57 11L42DD.70 
ECL84 .60 
ECL85 .60 
ECL86 .40 
EF22 1-50 
EEO .60 
EF41 .70 

PC97 .45 
PC900 .45 
PCC84 .40 
PCC85 -44 
1'0066 .00 
PCC89 .50 
PCC189 .58 
PCF80 -28 
PCF82 -83 
PCF84 .59 
PCF86 .55 
PCF200 .67 
PCF801 .48 
PCF802 .50 
PCF806 . 70 
Po1i200 .70 
PCL82 -32 
PCL83 .54 
PCL89 .8$ 
rCL805/85 

.55 
PCL86 .47 
PD500 1.44 
2E1245 .80 
PEN46 .20 
PEN453DD 

2.00 
PENDD. 

4020 2.00 
PL33 '40 
PL36 .55 
PL81 .44 

í'Y800 .81 
PY801 .31 
PZ30 .48 
QQV03/10 

1.20 
Q875/20 £1 
QS95/10 £1 
QV04/7 £1 
1119 .88 
TH233 .98 
TP2620 .9$ 
UABC 0.88 
1JAF4 .65 
U8C41 .68 
UBC81 .45 
UBF80 .88 
UBF89 .25 
UBL21 .77 
17092 , 4$ 
UCC84 .75 
UCC85 .38 
UCF80 .65 
UCH21 .66 
UCH42 .65 
TJCH81 .38 
UCL82 .88 
UCL83 .60 
UF41 .70 
UF42 .70 
11E80 .35 
17E85 .44 
UF86 1.00 

UF89 .38 f AC128 
UL41 .65 A0132 
UL84 .38 AC154 
UM80 .49 AC156 
UY41 .49 AC157 
UY85 .88 AC165 
U10 1.00 AC166' 
U12/14 1.00 AC168 
1719 1.78 AC176 
1125 .65 AC177 
U26 .60 ACY17 
U191 70 AC%18 
U251 .80 
U301 58 
17403 .75 
17404 .49 
U801 .78 
174020 .55 
VP23 .75 
VP41 .^J5 
V1T122 $5 
WI07 -65 
W729 .75 
X65 .65 
X66 .65 
Transistors 
& Diodes 
2N404 20 
2N966 .58 
2N1756 55 
2/22147 .94 
2122297 -25 
2E2369 -24 
2E2619 43 
ZN3053 86 
2N3121 2.75 
2N3703 21 
2113709 22 
2723988 -55 
20323 .55 
AA119 17 
AA120 17 
AA129 17 
AAZ13 20 
AC107 17 
AC113 28 
AC126 14 
AC127 -19 

ACY19 
ACY20 
ACY21 
ACY22 
ACY28 
ÁD140 
ÁD149 
ADM 
ÁD161 
ADTI40 
ÁF106 
AF114 
AF115 
AF117 
AF121 
ÁF124 
AF125 
ÁF120 
AF139 
AF178 
AF180 
ÁF186 
BA115 
BA116 
BA129 
bA130 
BA153 
BC107 
BC108 
BC113 

22 .BC115 
-22 1301.16 
-29 BClls 
.99 RaYlo 
28 BCY12 
28 BCY33 
2$ BCY34 
42 BCY38 
-61 BCY39 
31 BCZ11 
28 BFi1M 
22 BF159 
21 BFI6$ 
20 13E173 
21 BF180 
17 BF181 
20 BF185 
40 BF194 
.55 BFY60 
-SO MIMI 
50 BFY52 
69 BY100 
.55 BY105 
28 BY114 

-17 BY126 
21 BY127 
.33 BYZ10 
28 BYZ11 
'19 BYZ12 
20 BYZ13 
72 CG12E 
.75 GD9 
58 GET113 
81 Ml 
16 OAS 
28 0.99 
14 0410 
'11 0447 
17 0A70 
14 0473 
14 0A79 
28 04.81 

-17 ¡ 0485 09 
28 0A90 -14 
25 `0A91 10 
-50 0A93 -10 
.55 0.4200 10 
22 ' 

-25 00004202 L2 42 
11 

25 0023 42 
28 0024 42 
-42 0025 ° -42 
32 0035 .25 
28 0036 47 

422 0(1154 
:1112 

88 0046 17 
.44 0070 14 
.44 0071 12 
-17 0072 12 
25 0074 -25 
-21 0075 18 

-22 
0078 -17 

820 0077 0 
20 0078 -17 

120 00781) 
1 
17 17 OC81 2 

20 0081D 12 
28 ' OC82 12 
-28 0082D . -12 
.28 0088 22 
'28 0084 98 
22 00123 25 
22 00139 .25 
22 00169 25 
17 00173 -89 
81 00200 . 

4O4 14 OC201 2 
47 00802 -99 
-11 00204 88 
17 OC205 47 
-17 
10 
10 

MATCHED TRANSISTOR SETS:-- - 
LP16 (40113. AC154. AC157. AA120) -58p 
per pack. 1 -0081D 800 2 -0081, 47p. 
1 -0044 2 2 -0045, 47p. 1- 0082D dc 2- 0082.53p. Set of 3- 0083.72p. 

VALVES ALSO REQUIRED FOR CASH. LOOSE OR BOXED, BUT MUST BE NEW. OFFERS MADE RE RETURN. 
All goods are unused and subjeot to the standard 00 day guarantee. Cash or cheque with order only. Deepatah charges:- Orders below £5, add 10p per order up to three Items, each additional item Op extra. brdere netween £O a0d 510 add 259 total. Orders over £10 are post free. Sarre day despatch 2242 .55 by first class mail. Any parcel insured against damage in transit for Only Op order extra. Terms 2273 1.50 of business free on request. 

EF80 .26 Business hours Mon. -Fri. 9 -5.30 p.m. Closed 1 -2 p.m. and Oats. We do not handle seconds or EF83 .601 rejects, which are often described as "New and Tested" but have a limited and unreliable life. No 1E85 .84 enquiries answered unless S.A.E. is enclosed for reply. No overseas orders accepted. 
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Understand Solid State Electronics? 
Quite possibly you do - it's also quite 
possible your knowledge is not as broad as it 
might be and probably you're keen to fill in 
the gaps. 

Whatever the extent of your knowledge in 
this fast-moving technology, it's a fair bet that 
this little book can help you find a few 
missing answers. 

Designed for anyone who wants (or needs) to 
understand how semiconductors work and 
how they work together in solid state 
electronic systems, this book takes the reader 
through a 12- lesson, self- teaching course 
written in layman's language. 

The course, complete with quizzes and 
glossaries covers basic theory and use of 
diodes, transistors, thyristors, optoelectronic 
devices. It also covers logic and bipolar, MOS 
and linear integrated circuits. 

Name 

Address . .. . 

Texas Instruments, acknowledged leaders in 
the field of semiconductor technology 
originally produced "Understanding Solid 
State Electronics" as a 12 -hour videotape 
presentation. Suchwas the response to the 
course for a back-up textbook that this 
242 -page volume was published. Now 
available in the U.K. for the first time, 
"Understanding Solid State Electronics" 
priced at £1.20 (inc. p & p) gives a 
comprehensive treatment of electronics 
without assuming any prior knowledge of 
electronics or mathematics. 

Complete the order coupon below, mail it 
with your remittance to Data Sales, M.S.21, 
Texas Instruments Limited, Manton Lane, 
Bedford, and your copy of 
"Understanding Solid State 
Electronics" will be 
despatched by return. 

Please send me 
copy{ies) of Understanding 
Sold State Electronics 
at £1.20 each {inc. p 8& pi 
(Cheques should be 
made payable to 

X 
Texas Instruments Limited) 



Cool lighting forhot 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. 

r 

Complete kit of parts £2.80 or 
made up £2.90. 

Economical tool 
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. 

Hot Ignition for cold mornings. 
The Jermyn capacitor discharge 
ignition SyStêm. 

Instant starting in all weathers. 
Even with a near flat battery, the unit 
will produce afull sized spark. 

Just one of the many advantages 
of an electronic ignition system, the 
others are: 

High energy spark even at 
maximum revs. 

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. 

Complete set of parts to build it 
yourself for only £7.75, as described 
in Practical Wireless and fully 
approved by the author. 

Save 55p 
Buy both for £10.00 . 

Reprints of 
the two part feature are available at 
25p. 

L. 

To Jermyn Industries, 124 Vestry Estate, Sevenoaks, Kent. 

Please despatch return of post light dimmer kit light dimmer 
Ignition Kits + or - earth £10 pair. Enclose cheque or postal order. R J ERMYN 

All Prices Exclusive of V.A.T. 

BLOCK CAPITALS 
NAME 
ADDRESS 

J 
937 



NO EXTRAS 
ALL PRICES INC. VAT 

FREE ! P. & r. 

AMPLIFIERS iE 

Keletron KSA 700 7 +7 watt MOO 
MK Ir KSA 1500 15 +15 watt 82.50 
Tripletone MkII Hi -Fi 77 74-7 watt 27.50 
MK II Hi.Fi 181818 +18 watt 3500 
Teleton MkII SAQ307 8 +8 watt 27.00 
EMI 1515 15.15 watt 37.00 
Rotel RA210 _ _ _ _ 32.00 

RA310 .. 44.00 
Rotel Tuner /Amp. RX150A .. 51.00 
SANSUI models in stock. 
RECORD DECKS 
Garrard 2025TC /9TAHC /G .. 11.00 

0P01 Mk. III .. .. 11 -00 
ESE MP60 18X51 _ _ - _ 1100 
Connoisseur BD1 Kit.. .. 11.00 

BD2 Chassis .. 29.50 
SAU2 Pick -up Arm 12.25 
Soul Cartridge . 4-85 

RECORD DECK PACKAGES 
Gard 9P25 Mk.III /0000 O. & P. 10 -50 

AP76 /0800 C. Is P. 30.00 
Plinth 4 Cover for Garrard 

SP25 /2025TC , , , . 3-95 
SPEAKER BARGAINS 
EMI 15" x 8" 3, 8 or 15 ohm 

Plain -. 2.35 
with CoAxial Tweeter . _ 2.50 
Twin Tweeter , , , , 8.95 

Typo 350 8 ohm, 20 watt .. 3.50 
6k" 8 ohm, 10 watt . _ 215 
5' 8 41110, 14 watt 

12" 8 ohm, 20 watt . 5.75 
8" x 5" C /Mag. 5 watt 1.40 
8" x 5" Dualcone 8 ohm, 
10 -o-att 270 

FANE 7" X 4" 3 or 8 ohm .. 115 
8" Dualcone 8 ohm .. 250 

CELESTION 8" 15 ohm 1.75 
ADASTRA 10" 8 or 15 ohm, 

10. watt 2.95 
BAKER GROUP 25 

12" 8 or 15 ohm, 25 watt .. 850 
5" 8 ohm, 5 watt CfMag. -. 45 
21" 8 ohm or 64 ohm 60 

SELECTION OF GOODMAN AND 
WHARFEDALE SPEAKERS ALSO 
AVAILABLE. 
KIT FORM CABINETS --TEAK 

VENEER 
12 X 12 x 6 with 8 ". 8" x 5 ", 

or 6f" and 34" cutout 2.75 
17 x 10 x 9 with 8" or 13" x 8" 

cutout ., 3.95 
18 x 11 x 9 with 13" x 8" Fut 

out for EMI 350 .. 4.00 
TWEETER & CROSSOVER 
EMI 3f" 3 or 8 ohm C /Mag. 1.10 
Cana Twaatar 0 so 10 e1va, 10 watt 9 -00 
Cone Tweeter S ohm, 3 watt .. 1,10 
Horn Tweeter 8 ohm, 20 watt 3.60 
Dome Tweeter 8 ohm, 30 watt 4-00 
Crossovers CN23 (3 ohm)? CN28 

(8 ohm), CN216 (16 ohm) .. 1-10 
CARTRIDGES 
A002 GP01 /2gC or 11P91/99C 

Eterea comp. 1.05 
GP93/1 Stereo ergs. _ . 135 
GP9411 Stereo aye. , , 1.75 
GP95 /1 .. 1.00 
GP96 /1 , . .. 1.75 
GP101 .. ,. -75 

SONOTONE 

9HEm Bt atro 180 TACG l caaocor. 
diem, . _ . 1.80 

l9 Ti stereo QrYetel 85 
DOE BC5M Stereo ceramic , . 2.255 

SX5H Stereo crystal , , 1.65 
5X551 Stereo crystal .. 1.65 
XIII Mono /stereo .. 1.30 

X531 Mono /stereo .. 1.30 
GOLDRING G800 , , , . 816 

G600 , , 2.95 
STYLI For Above Cartridges 

Sapphire ._ .. ,. .30 
D. Diamond .. .. 1.25 

OOLDRINU 0800 0850 1 -95 
MICROPHONES 
CM20 Crystal Hand 00 
CM70 Planet stick metal, switch 

crystal .. 1.70 
DM160 Dynamic uni -dir, ball 

metal _ 4.00 
IJD130 50X1600 ohm, uni.dir, 

ball metal .. .. . 4.85 
TW206 . 5.90 
CONDENSER MIKE 600 ohm, 

uni-dir. 7.80 
Cassette STICK MIKE with R. 

Control on /off switch (2.5 & 
3.5 ml, J /Ply).. . 1-45 

MIXE MIXERS Mono .. . 4.10 
Mooa /stereo de 1, e 5 -50 

CASSETTES 
Type Low Pin- Phil- Mem. Am. 

noise nadle lips orex pea 
045 - - - S0p 45p 
C60 85p 40p Sop 55p 55p 
C90 45p 55p 005 75p í5p 
0120 ääp 85e 105p 110p ii0p 
Cassette Head Cleaner .. , . -45 
BIB Stereo Toot Caisette 1,65 
AMPEX Head Cleaner De- 

magnetiser ,- 1.65 
PLASTIC LIBRARY CASES for 5" 
Reels 20p. 53" Reels 25p. 7" Reels 30p. 
CASSETTE CASES 12p 
TAPES Wind. L-P. MP_ 
5" bSli 850 SOP 
52" 55p 752 11.00 
7" 753 51.00 51.20 
ARAI TAPE DECK 

4000DS Tape .. ,. 72-50 
GXC4OD Cassette .. 84.95 
CS35 + CS58 .. 79-95 

MEW 
ELECTRONICS 

MAIL ORDER DEPT 
WW1) 

BELMONT STREET 
MONTON, ECCLES 
MANGHESTER 

ALL MERCHANDISE FULLY GUARANTEED Tel. 061 -789 5263 

CALLERS WELCOME AT OUR 
BRANCHES 

Manchester Liverpool 
30-52 ShudehiIi 15 Whitechapel 
061 -532 7710 051 -236 0738 
Leeds Sheffield 
4New Market St- SO Pinstone St. 
0532 42702 0742 79308 

BARCLAYCARD 

Buy it with Access 

Credit Terms for Callers 
BUDGET SYSTEMS 

BUSH Stereo System with 
independent Volume, Bass and 
Treble controls on each Speaker 
for optimum reproduction. Using, 
GARRARD 2025TC Auto Change 
Deck in deluxe teak plinth and 
cover. 
Today's Value 340.50. 
OUR PRICE £27.50 

+31.50 p. & p. 
22 months Guarantee by Maker. 
THIS IS A BARGAIN NOT TO 
BE MISSED! 

HEADPHONES 
IT8P804 , , , , 4-95 

BOTEL 430 .. .. , , 4.90 
eso ,. .. .. 6.20 
700. ,. .. 8.05 

ARAI ASE 115 _ . .. 6.75 
ASE 00 .. .. 7-95 

KOSE K711(Black or Red) 8 85 
K6 .. 1740 
K6LC (with Vol. 

control) .. .. 13.25 
K072711 .. _ . 15.75 
K0747 .. , , 1910 
HVI ., . 18.59 
PIIO4AA - . . 80'35 

BOPS 
LQ 

42.75 
LEESSON ELECTROSTATIC 18-58 
Mono /stereo super de luxe 8-160 2.75 
Headphone Adaptor .. .. 2-50 
Curly Ex.-Lead 20ft, , 1.10 
IN -CAR ENTERTAINMENT SECTION 
Car Cassette Stereo Player and 

Two MAeakers 20'95 
Car 8 -track Stereo Player and 

Two Speakers .. 10.50 
SHIBUYA 8 -track Player Mains/ 

Car detachable with 2 separate 
sets of Speakers .. 90 -05 

Pair of Car Stereo Speàkera . _ 455 
Pair of Car Stereo Speakers 

(Door Mounting) . , , 3.85 

for fast,easy 
reliable soldering 
Ersin Multicore 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, 20p 
(illustrated). 
Size 19A 
60/40 alloy 

18 swg, 22p 
Size 15 
60/40 alloy 

22 swg, 25p 

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

and Savbit alloys 
in 7 gauges 30p 

Size 12REEL 
for Service 
Engineers and 
Electrician s. 

18 swg 
Savbit alloy. 95p 

BIB WIRE STRIPPER AND CUT11-76 
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. 75p1 

Prices shown are recommended retail, excluding V A T 
From Electrical and Hardware Shops, If unobtainable, send 10p p &p direct to: 

Mutticore Solders Ltd_, Hemel Hempstead, Hertfordshire HP2 7EP 

938 

hlowsat, atea 
system ever de- 
vised for storing 
small parts and 
components : re- 
sisters, capacitors. te 
diodes, transis. 
tors, etc. Rigid 7 plastic units, in- 
terlock together 

hn o rivnac 
al amnd 

DSWpin Trans. 
parent plastic RIC S drawers have label 
slots, I D, 2D have 
removable space dividers. Build u- 
any size cabinet for wall, bench or table cop. 
SINGLE UNITS (5 "x24 "x2 ") £1.40 Dozen 
DOUBLE UNITS £2-30 Dozen 
TREBLE (3D) £250 for 8 

MINTER DOUBLE TREBLE 2 drawers in one outer case (602) £3.60 
for8 EXTRA LARGE SIZE (6D1)43.40 for 8, Carriage 35p Orders over IO post free. QUANTITY DISCOUNTS! 5% in £I for orders over £10, 

PLoEASE ADD 
10% 
10 

over 
VAT TO quantities. 

TOTAL REMITTANCE 

-N T E-R-L G7-C-K-I-n-u 
PLASTIC STORAGE DRAWERS 

' 111111 ES; 
=----------_` Il11illl 

1 

011 01 

01 

IIl 

L®ÑDON Ñ.W,2401 50 4844WOOD 
BROADWAY, 

PW Q4PROJECT 
UNIT "A' (Rs, Cs, S /c's) ... fI 20 
UNIT "B" (Rs, Cs, S /c's) ... ... ,. ... ... £3.88 
MULTI -SYSTEM DECODER ADDITIONAL 
PARTS (Rs, Cs, Pots, Switch) ... ... ,,. .. ,,. £4.79 
POWER SUPPLY (R, Cs, S /c's T /former) ,,, ,.. ,,, £252 
PRINTED CIRCUIT BOARDS (set of 5) .,. ... 2-25 
(Fibreglass, drilled, tinned) 

- ADD 10p P & P ADD I0 j V.A.T. 
S.A.E. for free list of Q4 and other kits and PCB's for P.W. and 
P.E. Projects, and with all other enquiries. 

P HONOSONICS 
Dept PW2,25 KENTISH ROAD, BELVEDERE, KENT, DAI7 58W 

MAIL ORDER ONLY 



TRANNIES 
All orders to be sent to our new 
retail shop at;- 
4 Bush House, Bush Fair, 
HARLOW, ESSEX. 
Telephone 37739 ' 

Reg. office I Dockyard Station Road, 
Old Harlow, Essex. 

All Prices 
FULLY 

INCLUSIVE 
of VAT 

74 Series TTL 
(National Semiconductors and 1,T.T,) 
LOW PRICES, HIGH QUALITY 

100 plus less 10 ";, oil No's I + 25-r Nc' I - 25 + 
the 25+ column 7447 £1.48 £1.37 74123 £3.35 £3.28 
No's 1 + 25+ 7448 11-98 51.81 7414] £1.10 99p 
7400 20P 18p 7450 20p 10p 74145 11.65 £1.48 
7401 20p 18p 7451 20p 19p 74150 43.30 8215 
7402 20p 18p 7453 205 19p 74151 11.21 11.15 
7403 205 18p 7454 20p 18p 74153 £1.32 41-15 
7404 215 19p 7460 20p 18p 74154 82.20 11.87 
7405 21p 18p 7470 88p 27p 74155 11.85 £1.21 
7406 54p 49p 7472 33p 30p 74156 £1.85 £1.21 
7407 54p 48p 7473 46p 42p 74157 £1.64 £1.43 
7408 29p 24p 7474 44p 40p 74160 12.18 12.05 
7409 29p 24p 7475 635 57p 74161 £2.18 12.05 
7410 20p 18p 7476 55p 51p 74162 24 °84 14.54 
7411 28p 21p 7480 £1.10 90p 74163 1484 14.54 
7412 403 33p 748 i £1.37 £1.26 

74164 £2.78 £2.68 7413 81p 29p 7482 £1.10 99p 
7416 49p 47p 7483 11.32 11.29 74166 1428 £3.94 
7417 57p 53p 7484 11.32 81.21 74174 12.78 £2.66 
7420 20p 12p 7485 12.75 £2.84 74175 £1.94 £1.81 
7422 80p 58p 7499 49p 41p 74176 MAID 11.87 
7423 00p 581) 7430 14.95 44.28 74177 89.75 82-84 
7425 80p 53p 7490 82p 71v 74180 12.75 12.64 
7426 35p 31p 7492 84p 05p 74181 86.49 16'05 
7427 55p 51p 7493 82p 86p 741.82 82.16 12.02 
7428 85p 70p 7494 £1.04 98p 74184 £2.69 12.42 
7430 20p 18p 7495 £1.14 £1.08 74190 £8.08 12.69 
7432 42p 33p 7496 £1.25 11.15 74191 £2.30 42.24 
7433 571, 91v 74105 £2.75 112 -59 74101 82.59 1.9,80 
7437 77p 74p 74104 £1.18 11.14 74] 93 82.53 12.80 
7438 77p 74p 74105 4113 11.14 74194 -£3.27 £8.15 
7440 20D 18p 74]07 48p 46p 74195 £2.42 £2.80 
744], 81p 78p 7411.0 67p 85p 74196 £2.18 £2.08 
7442 Sip 78p 7411] 11.52 £1.40 74197 £2.18 £2.06 
7443 £1.40 11.82 74118 11.10 80p 74198 £8.65 18.05 
7444 £1.57 £1.52 74119 11.64 11.54 74199 £6.65 16.05 
7445 £2.81 £2.18 74121 47p 42p 74200 £26.40 £21.12 
7446 £2.31 12.18 74122 11.70 £1.59 

Linear Integrated Circuits 
301 D1L 
301 TO99 
301 8 PIN .in i. 
301A OIL 
3014 TO99 
301A 8 PIN 1)11. 
307 DIL 
307 TO99 
307 8 PIN 11i1. 
308 TO99 
308A TOSS 
705e DII, 
709e T099 

50p 
55p 
46p 
89D 
692 
88p 
89p 
89p 
68p 

6.45p 
ß140p 

Sip 

723c 
723e 
741e 
741e 
741e 
747e 
748e 
748e 

OIL 
TO99 
8 PIN U1L 
14 PIN 1)0, 
TO99 
DIL 
DIL 
T099 

99p 
95p 
38D 
391) 
41p 
46p 
39p 
41p 

TUIE FERRANTI 
RADIO IC 

7.414 £1.32 

Electrolytic 
Capacitors 

4 VOLT 16 VOLT 
47µF 65p 15).íF SID 
100µF 65p 331íF 65p 
220µF 8 5p 150µF 65p 
330µF 6 }p 15011.1F 8p 
1000p1F 13p 220µF 9p 
47000, 29p 680µF 17p 

6.3 VOLT 1500µF 25p 
331-LF 6 }p 2000µF 43p 68F 65p 
150gµF , 65p 25 VOLT 
470µF llp 101.iF 8 4p 
680µF 18p 22µF 6 5p 
15001F 18p 47µF 6 }p 
220011E 182 1000 Sp 
330011F 28p 1501.iF 8p 

10 VOLT 47óF isp 120F 6 }p 6801AF 20p 
47µF O }p 1000µF 22p 

22000F 39p 
5000µF 88p 

40 VOLT 
68µF 83p 
15µF 8 }p 
33µF Sip 

100µ1'F 
220µF 
330µF 
470µF 
1000µF 
1500µF 
22000F 

6}p 
8p 

lOp 
lOp 
llp 

24p 

40 VOLT 
47µ:N SIP 
1000E 9p 
680F 1Op 
2200F lip 
4700E 19p 
680µF 25p 
10000E 25p 
220008 44p 

63 VOLT 
10F 8 }p 
2.20F 6 }p 
4.701E Ohl 
6.801` 6 }p 
10µF 8',p 
220F 8Ip 
680F 10p 
1000E llp 
1500E 13p 
2200F 19p 
330µF 22p 
470µF 26p 
1000µF 44p 

VOLUME CONTROLS 
Potentiometers 
Carbon track 500 SI to 2.2M S1- 

Log or Linear. 
Single 18p. Dual gang (etereo) 44p. 
Single type with D.P. switch 18p 
extra. 

CARBON SKELETON 
PRESETS 
Amen high quality type (linear 
only). All valves 100 -5 meg ohms. 
-1 watt 6p each 
- 2.5 watt B*D each 

THYRISTORS 
P.I.V. 50 100 200 
1 Amp 28p 85p 41p 
3 Amps 44p 50p 60p 
P.Z.V. 300 400 
1 Amp . 44p 53p 
3 Amp. - 00p 

SLIDE SWITCH 
SPST llp each. D.P.D.T. 13p each. 

MINIATURE NEON 
LAMPS 
240V or 1I0V I.4 5p. 5 plus 4'p 
each. 

Mullard Polyester Capacitors 
C280 SERIES 
250V P.C. mounting: 0.010F, 0.015, 0.022 Sip. 0033, 0.047, 0.008 4p. 01 4 }p. 
0.15, 0.22 55p. 0.33 7p. 0.47 916 0.68 12p. 11IF 14p. 1.51íF 22p. 2-20F 27P. 

C296 SERIES 
400V: 0-0010F, 0.0015, 0.0022, 0.0033, 0.0047 3p. 0.0068, 0.01, 0.015, 0.022, 0.033 3}p. 
0.047, 0.068, 0.1 4 5p. 0.15 B }p.. 0.22 8 5p. 0.33 12p. 0.47 14(p. 
160V: O-014F, 0.015, 0.022, 0.033, 0.047, 0-068 31p. O.1 4p. O-15 4p. 0.1 4 }p. 

0.15, 0.22 51,p. 0-33 7p. 0.47 9 5p. 0.68 12p. 1µF 141p. 1.50F 22p. 2.20F 24p 

qm ¡Hop 
KITS 

We have been appointed stockists of 
Amtron high Quality Construction Kits. 

(20p P.P. on all kite). 
Other Kits include: 
17K65 Transistor tester £2.50 
13K120 Iii -10 Amplifier 10w 1510 
ÚK220 Signal Injector £2.57 
UK300 Four channel radio control 

transmitter 18.55 
ÚK310 Radio control Receiver £8.28 
Many other kits available. Send for the 
Aintron Catalogue. 
*THESE KIT PRICES INCLUDE V.A.T. 

VEROBOARD 
04 

2i r. 31 24p 
20 x 5 27p 
3f e 31 27p 
35 x 5 81p 
17 x 21 82p 
17 x 3j! 81.10 
17 x 5 (Plain) 
Pin insertion tool 57p 
Spot face cutter 46p 
Pk 36 Pins 202 

0.15 
lOp 
28p 
28p 
81p 
ß8p 
87p 
90p 

462 
20p 

£1 BARGAIN 
PACKS 

£1 10 Silicon NPN Power Transistors 
(2N3055) Tested /Unmarked, 

ßÿJ, 30 Plastic FET's Unmarked /Untested 
(similar to 2N3810). 

11 20 TO5 Transistors NPN or PNP 
(state which) 2 amp -5 amp Untested/ 
Unmarked. 

11 20 TO18 Transistor PNP, like BC178 
BC179 etc. Untested /Unmarked. 

11 30 Plastic 2N3055 Unmarked/ 
Untested. TO220 Case. 

11 10 General Purpose. Fully- tested 
FET'S. * any 5 packs £4 * 

Resistors 
S watt 5% carbon 1p 
4 watt 5% carbon 1p 
1 watt 1.0°,ó carbon 1 }p 
range 10 ohms to 4.7 megohms. 
1 watt m/o 2 % 4p 
range 10 ohms to 1 megohms. 

MINITRON DIGITAL 
INDICATOR TYPE 3015F 

head 0 -9 and decimals. ONLY 1165 

400mW ZENER DIODES 
BZY88 Series 3.3 volt to 33 volt. 

1 -99 100 plus 
7p 6p 

CONNECTORS 
DIN for Audio Applications 
2 way loudspeaker Plug 

Line Socket 
Chassis Socket Unswitched 
Chassis Socket Switched 
3 way Din Plug 

Sockets 
4 way Plug 

Socket 
5 way Plug (180° or 240°) 

Socket (180° or 240°) 
6 way Plug 

Socket 
7 way Plug 

Book,i. 

Mains Connectors 
Chassis Plug and Cable ended 

Socket 3A P340 
As type P340 but 1.5A Small 

Size P360 
Chassis Socket and Cable 

ended Plug 1.5 A F438 
Six Pin version -Simliar to 

P360 P104 

Jack Plugs (Standard) 
Mono Plastic body 
Mono metal body 
Side entry plastic body 
Stereo plastic body 
Stereo metal body 
Line Socket mono metal 
Line Socket mono plastic 
Line Socket stereo plastic 
Line Socket stereo metal 
Chassie Socket mono (switched) 
Chassis Socket mono (unswtiched) 
Chassis Socket stereo switched 

Miniature 3.5mm 
Jades and Seekets 
Jack Plug long body plastic 
Jack Plug long body metal 
Line Socket plastic 
Line Socket metal 
Chassis Switched socket 

Sub -miniature 2-5mm 
Jacks 4nd Sockets 
Jack Plug (Plastic) 
Jack Plug (Plastic with long body) 
Line Socket (Plastic) 
Chassis Switched Socket 

Op 
18p ' 

llp 
18p 
14p 
llp 
15p 
18p 
16p 
18p 

14 
14p 
17p 
139 

36p 

34p 

42p 

56p 

18p 
18p 
28p 
17p 
20p 
24p 
16p 
24p 
asp 
lop 
15D 
20p 

10p 
12p 
lOp 
14p 
9p 

lOp 
18p 
lOp 
8p 

Phono Plugs 
Phono Plug plastic (red or black) 7p 
Screened Phono Plug Screw metal top 9p 
Line Socket Plastic 10p 
Line Socket metal 142 

Co -Axial Plug 
Standard Aerial Plug metal 
Standard Aerial Plug plastic 
Co Axial line socket 
Co Axial Coupler 

129 
Sp 

20p 
9p 

Transistors/ BC109 llp BC303 50p MP8121 83p TIP32A 78p 
Diodes BC113 151p BC304 40p MP8122 44p TIP33 1105 

BC716 16p BC4'70 17p MP8123 50p TIP34A 
A0107 'l6p BC125 18p BCY71 37p NKT21128p 
AC126 14p BC126 25p BCY72 lip NKT21228p TIP35A 

£154 

AC127 18p BC132 18p ßD131 68p NKT21425p £2.58 
AG128 1Sp BC134 18p BD132 90p NKT21755p TIP36A 
AC142K 22p BC135 l6p BD135 42p NKT26128p 
AC141K 20p BC137 16p BD136 50p NKT27120p TIP41A 

18. 
79p 

19 

A0178 15p BC138 88p BD14111.87 NKT27420p TIP42A 91p 
AC1S7 18p BC142 83p BD].42 50p NKT27525p 2N706 13p 
AC18711 20p BC143 33p BF159 88p NKT40371p 2N930 28p 
AC188 18p B0144 80p BF173 29p NKT405 S3p 2N1131 22p 
AC188K 20p BC145 28p BF177 28p NKY603F 2141132 28p 
ACY17 24p BC147 Op BF178 29p 88p 2N1613 22p 
ACY18 21p BC148. 9p B1179 35p NKT613G 2N1711 28p 
ACY19 25p BC149 9p BF194 15p 33p 2N2904 409 
ACY20 22p BC153 16p BF195 17p NKT67426p 2N2904A 
ACY21 23p BC154 17p BF244 27p NKT677G 44p 
ACY22 18p BC157 18p BF260 29p 24p 2N2945 48p 
ACY39 68p BC158 12p BF329 18p NKT71332p 2N2924 18p 
AD140 40p BC159 14p 13F330 18p NKT77327p 2112926 lOp 
AD142 44p BC167 13p BF390 37p 0019 55p 2N3053 28p 
AD143 89p BC168 llp BFX84 28p 0020 55p 2N3054 55p 
AD149 38p BC169 llp BFX85 85p 0C23 49p 2N3055 521) 
AD150 60p BC177 15p BFX86 22D OCIO 45p 2N3702 llp 
AD161 88p BC179 15p BFX87 28p 0C28 50p 21,73703 llp 
AD162 88p BC182L lOp BFX88 28p OC29 50p 2N3704 llp 
AF114 18p BC183L llp BFY50 21p 0035 50p 2N3705 llp 
AF115 18p BC184L llp BFY51 17p 0C36 50p 2113706 llp 
AF116 18p 00186 38p BFY52 lip 0044 14p 2N3707 lip 
AF117 l8p BC212L lip BY64 39p O045 14p 2N3708 llp 
AF118 92p B0213L !lp BFY90 72p 0070 23p 2N3709 llp 
AF124 27p BC214L llp Bi3X20 19p OC71 14p 2/43710 lip 
AF139 39p BC258 9p C407 22p 0072 14p 2N3711 9p 
AF239 41p BC259 Op C426 88p 0081 14p 21,13794 17p 
AL100 77p BC267 14p C428 31p OC83 22p 2N3819 28p 
AL102 88p BC268 15p C450 17p 0084 28p 40361 50p 
AL103 55p BC300 40p MP8111 35p TIP29A 58p 40362 50P 
BC107 llp BC301 82p MP8112 42p TIP30A 64p 40636 50p 
BCi08 llp BC302 89p MP8113 85p TIP31A 84p 

Diodes & 
Rectifiers 

1N914 
1N916 
1N4148 
1844 
1N4007 
18113 
BA100 
BA102 
BA115 
BA144 
BA145 
BA154 
BAX13 
BAX16 
BAY18 
BAY31 
BY100 
BY126 
BY127 
BYX10 
OAS 
OA10 
OA47 
OA70 
0A73 
0A79 
OA81 
OA85 
OA90 
OAR 
OA95 
0A200 

8p 
8p 
tip 

10p 
22p 
17p 
l8p 

Sp 
14p 

14p 
14p 
14p 
19p 

8p 
19p 

19p 
24p 
19p 
245 

9p 
8p 

llp 
Op 
Op 

llp 
SP 
Sp 

llp 

939 



1r, 

=fling...the Stereo Ll! 
Can you really get 
sound quality like 
this FOR LESS 
THAN £19? 

YES, YOU CAN! 
WITH THE NEW 

STER21 

Until now, richly satisfying sound has always cost a richly satisfying price. But not 
any more! For an almost unbelievable £18.45, you can have Stereo 2I-audio for the 

connoisseur! Whatever your taste in music, you can hear it on STEREO 21 
the way its composers heard it in their dreams; Beethoven or 

Mahler . . . Ellington or Jellyroll Morton . . Das Nibelung 
or Jesus Christ Superstar . . . Carols from King's 

College Chapel or the return of a Beatle . . . 

everything from a prettily fluting baroque 
organ to the newest pop group at full 

throttle-STEREO 21 does them 
all justice! 

And have you ever seen a handsomer 
audio installation? Compact enough 

to go in a university student's bedroom- 
study, elegant enough for the suavest 

penthouse pad in Town, STEREO 21 
offers you all the pride of possession as 

well as a thrilling musical experience! 
Top-quality amplifier, BSR turntable, match- 

ing spoakors. Deck and speaker cabinets )óu 
simply wrap round and glue to build. Screw 

in the amplifier and connect up (all push 
fit no soldering whatsoever), so simple 

literally anyone can do it. Except for glue 
and panel pins all parts supplied in- 
cluding full instructions-all for £18.45 

(plus the cost of post and packing if 
you buy by mail), and-to round 

it all off--a money refund if not 
satisfied if your pleasure in 

STEREO 21 is not complete! 
Just think-in only a few days 

you could be giving your ears 
the treat of a lifetime-AND 

introducing your envious friends 
to STEREO 21 ! 

Power Output 2.7 Watts per channel and 
headphone socket with automatic cut out 

provision for auxiliary inputs-radio, tape, etc. 
and output for taping discs. Overall Dimension: 

Speakers approx. 15¡." 8" x 4". Complete deck and 
cover enclosed position approx. 15-}" x 12" x 6". 

Personal shoppers and mail order price 

INCLUDING VAT 
plus £1.60 p p. 

Diamond stylii, if required, LI .37 extra 
Specially selected pair of stereo headphones with 
individual level controls and padded earpieces to 
give optimum performance, if required £3-85. 

EMI SPEAKERS AT 
UNBELIEVABLE PRICES 
950 Kit. Five matched speakers and 
crossover unit for handling up to 
45 watts, from 20 to 20,000 Hz. 
Huge - 19" x 14" (approx.) high 
efficiency 16, 500-gauss bass unit 
built on a heavy diecast frame. The 
four 10,000 gauss tweeters, each 
31" dia. approx., are fed by the 
crossover with a critically adjusted 
signal for maximum fidelity. Imped- 
ance at I kHz is 8 ohms. Bass coil 2", 
others 0°5". Recommended list price 
£4400. 
OUR PRICE £25.00 £1.50 p & p 

R 
940 

15" I4A/780. Bass unit on a 
rigid diecast chassis. Superior 
cone material handles up to 
50 watts RMS, and is treated to 
give a smooth frequency res- 
ponse. Resonance 30 Hz. Fluse 
360,000 Maxwells. Impedance 
at I kHz is 8 ohms. 3" voice 
coil. Rec. retail price £4080. 
OUR PRICE £18-70 

CI SO p & p 

Buy it 
on 

BARCLAYCARD 
Extended Credit 

PHONE YOUR ORDER 

ju,t wr te y our order sty. ng your Credit Card Number. Do not send your card 
RADIO AND TV COMPONENTS (ACTON) LTD, 2IC HIGH STREET 
ACTON, LONDON W3 6NG 323 EDGWARE ROAD, LONDON W2 
Edgware: 9 a.m. to 5.30 p.m., half day Thurs. Acton 9.30 a.m. to 
5 p.m. Closed all day Wed.: also see opposite. 
Mail orders to Acton. Terms C.W.O. All enquiries Stamped Addressed Envelope 

Goods not clesbatched outside U.K. 



VISCOUNT III 
a boost in the output, 

VISCOUNT Ill now gives you an iMPesing 20 watts per channel-and the price quoted is 
actually INCLUSIVE OF VAT! 
The money's important. of course, but not nearly so important as value for money! And that's 
something you get in abundance with VISCOUNT III. We design it ... we make it .. we sell 
it direct to you-passing on all the economies that come from cutting out mielelle-nsen! That's 
the only way you can gat so much quality for se little nieney! 
The unique VISCOUNT Ill amplifier, plus the Garrard SP25 Mk Ill deck, plus the magnificent 
Due. Type Ill csatekerl speakers (er Due. Tye II far a 
that will prove unbeatable for listening pleasure! And the teak finish will harmonise and en- 
hance virtually any style of interior decor! On the brushed aluminium front panel of the ampli- 
fier you'll find all the facilities you need-volume, bass, treble and balance controls, plus 
switches for mono/stereo, on/off function and bass and treble filters. Plus headphone socket 
on the back. 
The heart-stopping timbre of Tom Jones at his most virile ... the last lingering harmonics of a 
solo performance by Heifetz or Menuhin... the pathos and the panache of Liza Minelli .. the 
majestic sonorities of the brass band and the elfin subtleties of the virtuoso clavichordist- 
hear every nuance with a fidelity that you have never experienced before! 
Come and hear VISCOUNT III! If it's inconvenient to tr4yol, buy by peat in the confidence 
that you won't be disappointed (and with a 24-carat Money-Back Guarantee to give you extra 
reassurance). Don't settle for second-best: 
SPEAKERS: Duo Type II size anprox, I7in x Itnin x 61in. Drive unit I 3in y 8in with 
parasitic tweeter. Max. power 10 watts 8 ohms. Simulated Teak cabinet. £.14.00 a pair + £220 
p. & p. Duo Type III Size approx. 234in x 1 l4in x 9fin. Drive unit approx 134in x 8+in 
with HF speaker. Max. power 20 watts, 8 ohms. Freq. range 20Hz to 20kHz. Teak veneer 
cabinet f31-00 a pair 4- 0.30 p. & p. 

PalIGES SYSTEM I 

Viscount iii R102 
amplifier (24- 20 -t LI p&p 

2 Duo Type II speakers El400 -} L2 20 p &p 
Garrard SP25 Mk Ill 

with MAG. cartridge 
/plinth & cover EI8'00 LI 75 p& p 

total £56-20 
Available complete £49.00 1- 

£3-SO 
for only p&p 

PRICES : SYSTEM 2 
Viscount R102 

amplifier L24-20 Ll p & p 
2 Duo Type III speakers Z32-00 ± /3, 30 p & p 
Garrard SP2,5 Mk Ill with 

MAG cartridge 
plinth & cover £18410 fl 75 p & p 

total f7421) 
Available complete E65.00 ± 14 for p&p 

THE TOURIST PUSH- 
BUTTON CAR RADIO 
KIT £6-60 The 

vols 
is 

STILL ONLY £49 COMPLETE 

working on both negative and 
positive earth vehicles, It covers 
the full medium and long wave 
bands. It is permeability tuned and 
sturdily constructed. Output is a full 2.5 
watts into an 8 ohms speaker. But the Tourist 
PB will operate into any loud-speaker from 8 to 15 ohms. 
Apart from the output stage, which is an integrated circuit. the only other 
electronic components that need soldering are some capacitors, resistors, 
etc. The kit includes a pre-built RF tuner unit, and fully modulised IF 
stages which are pre-aligned before despatch. As well as electronic com- 
ponents this kit also contains 2 diamond-spun aluminium knobs, elegant 
matching front panel, dial, washers, screws and wire. 
The Tourist PB can be mounted in any standard size dash panel and it has an 
illuminated tuning scale. Chassis size is: 7in wide, 2in high and 4T56-in deep. 
Circuit diagram and comprehensive instructions 55p free with parts. 
Fully retractable and lockable car aerial £1.37 post paid. 

CAR RADIO KIT £6.60 P' and P. 55p. Speaker with baffle and fixing 
strips LI .65, + 23p p. & p. post free if 

bought with the kit. Send stamped addressed envelope for leaflet. 
If you can solder on printed circuit board, you can build this push- 
button car radio kit. It's simple-just follow the step-by-step instructions. 

PE TAPE LINK 
CO NSTR UCTORS 
Suitable 3 speed tape deck, less 
heads. Caters up to 5?,-ins. spools. 
240V AC mains. Unused but store 
soiled hence no warranty. D4.00 

LI p. & p. 49.1 

RELIANT Mk IV 
MONO AMPLIFIER 

*5 Electrically Mixed inputs. 
*3 Individual Mixing controls. 
*Separate bass and treble 
controls common to all 5 
inputs. *Mixer employing F.E.T. 
(Field Effect Transistors). *Solid 

State Circuitry. *Attractive Styling. 
INPUTS 1. Crystal Mic or Guitar 9mV. 2. Moving coil 

Mic. or Guitar 8mV. Inputs 3, 4 & 5 are suitable for a wide 
range of medium output equipment (Gram, Tuner, Monitor, Organ, etc.) 
All 250mV sensitivity. Output 20 watts into 8 5?. £1 3'50 P' 

& p. 60p 
(suitable for 15 St.) Size approx. 124 x 6 x 34 ins. 

UNISOUND MODULES 
ONLY £1.64 + 55p. p & p 
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 solder- 
ing-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. 

IN-CAR ENTERTAINMENT 
AT HOME 
With this elegant stereo 8 track add on unit, 
audio enthusiasts now have the opportunity ,.. to extend their systems to include the play- -, 
ing of 8 track cartridges. Simply select your 
channel, by push button, four digital lamps 
indicate channel selected. The Viscount Ill, the 

fabulous Stereo 21 and the Unisound Modules 
will accept this unit, simply connect up. 21 0 60 + 90P. P. & P. 

SEE OPPOSITE PAGE FOR ADDRESS DETAILS 
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DIAGNOSIS 
OF all the constructional projects that you can possibly 
think of, which do you think would attract the least 

interest? Before you answer, take a look at our contents 
page this month and you will very likely find a clue. It is 
probably understandable that test equipment does not 
reach the realms of glamour in most constructors eyes, 
perhaps because it does not perform an entertaining 
function. But if you are always looking for entertainment 
you will be missing out on the "nitty- gritty" of the true 
do- it- yourselfer. 

What does test equipment conjure up in your mind on 
first impact; a box of knobs, dials and meters, â standard 
performance by which your other projects are compared, 
or a dull boring necessity to the spectrum of your fullest 
activities? All of these are confirmed to us by readers who 
write to us asking for guidance in fault -finding or setting - 
up. 

If you have test gear, that's fine; if you bought it ready 
made, you should know what it can do for you. Most of all 
its performance and /or limitations must be compatible 
with your requirements. 

There are areas, however, that are either too specialised 
or require only occasional application of test gear, making 
the cost of outright purchase too high. This is where the 
constructor comes into his own. 

This issue of Praçtiçal Wireless takes a look at some 
test equipment and next month starts a series that will help 
you to obtain the most from oscilloscopes. Some simple 
add -on circuitry is often useful and we will be publishing 
some ideas later with constructional details. Also in this 
issue is the second part of the "Trouble Tracer" which 
will be valuable for those who like to cure faults on a wide 
range of radio and audio equipment. 

Of special interest is the stabilised 30 volt power supply, 
designed for transistor and i.c. circuitry; this- is invaluable 
as a workshop "tool" or as a standby supply in the event 
of failure in other equipment. We also have a neat little 
unit that can be used for testing Zener diodes, and next month's issue will include a signal generator providing 
square, pulse and triangular waveforms. 

Test equipment presents an art of its own, the brick 
wall on which much other equipment likes to lean. It is 
security to the "home- brew" and peace of mind to the 
constructor. It has even been described as the difference 
between furrowed brows and inspired genius -possessing 
a magical potion that cannot be obtained on doctor's 
prescription. Probably the greatest asset of test gear is 
its usefulness as an electronic doctor, diagnosing 
symptoms and dispensing strange "noises ". You, the 
constructor, are the surgeon. 

M. A. COLWELL - Editor. 

The March issue will include P.W. CRATA; a 
waveform generator providing square, pulse 
and triangular waveforms; a second channel 
interference rejector (or pre -selector) for 10 to 30 
MHz; P.W. Datacards nos. 7 and 8; a crystal 
calibrator and the start of our series on using 
oscilloscopes. We apologise that this latter 
feature could not be started in this issue due to 
an overwhelming demand on our space. 

Further details on page 967 
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Tandy's here ! 
Amassive American opera- 
tion called Tandy is now 
installed at their new 

warehouse premises just north of 
Birmingham. Tandy aims to ac- 
quire retail outlets and issue 
franchises to sell its own branded 
audio, electronic components and 
kits. 

Their optimism in the face of 
the existing competition is to be 
admired, but has already caused 
some component suppliers to 
beware of the power of the fin- 
ancial backing of Tandy. For 
readers of this magazine, they 
offer a very wide range of com- 
ponents, and goods in the domes- 
tic electronics field were packed 
in wooden crates originating from 
Taiwan. The shop at the front of 
the warehouse was large and a 
browser's paradise. Our reporter, 
however, arrived with some de- 
gree of concern for the British 
businessmen; even the launching 
festivities did not deter him from 
talking to the Area Sales Man- 
ager in the shop. Whilst the com- 
ponents side of the business was 
our main interest, we were sur- 
prised to find that "bubble- pack'' 
cards bearing American prices 
had also been priced in Sterling. 
A glossy catalogue shows only a 
part of the range, and readers 
who acquire one will be surprised 
to find component prices so much 
higher than in most British con- 
cerns. 

Our reporter concluded that 
Tandy must belatedly study the 
British market or think again. 

Sonex 74- Latest 
HJ Sonex, high fidelity ex- 
hibition, will be at the Posi 
House Hotel, London Air- 

port, from March 29 to 31st. 
The Post House is ideally 

situated to the M4 Motorway 
and the airport giving easy access 
to overseas and British visitors. 
The organisers, British Audio 
Promotions Limited, confidently 
expect that they will be able to 
provide adequate car parking 
facilities close by. 



IMPORTANT MESSAGE TO ALL READERS 
Readers of "Practical Wireless" 

and most other magazines will be 
aware of the restrictions imposed by 
the Government and as a result of 
Trades Union action in various 
industries. To ensure that you receive 
your copy of "Practical Wireless" at 
the earliest possible date, we have 
to rely on effective communications 
and delivery through the post and 
by railway. We also depend on the 
operation of electrical equipment and 
printing machinery. Petrol and diesel 
oil are vital to the needs of our job 
in quick and effective processing of 

editorial and advertising material. 
We are sure that you will under- 

stand the many problems that con- 
front all of us. We therefore request 
your patience and understanding 
during any temporary period when 
publication may be delayed. 

It would help you and us enor- 
mously if you make sure of ordering 
your copy of "Practical Wireless" in 
advance. We try to help you by 
telling you a little of what will be 
published in the next issue and 
what you can expect in future issues 
of P.W. 

Electronic aid for the disabled 
BOUT five years ago, Toby Churchill -a qualified mechanical 

engineer working for Lucas -contracted an unidentified virus 
disease which left him with a number of disabilities. These 

include a complete loss of the power of speech and a paralysed right 
arm. 

He conceived the idea of a portable electronic device which would 
enable him to communicate with others easily and set about the task 
Of putting his idea into practice. After reviewing the electronic com- 
ponents available, he knew that his ideas were not just a pipe dream 
but a practical possibility. The Engineering Department at Cambridge 
University heard of Toby's ideas and agreed that they would form the 
basis of a worthwhile project. 

Very quickly the ideas became 
reality. A typewriter -like key - 
board was coupled to a Burroughs 
`self -scan' display system. Circuits 
were designed to allow the unit 
to be powered from rechargeable 
batteries. 

Toby now talks to people using 
the keyboard: the letters, words 
and numerals appear in a very 
easily -read form on the self -scan 
display panel. 

À number of people assisted 
with the development of the unit 
-which has been called the 
Lightwriter -in many different 
ways. Burroughs, keyboard manu- 
facturers, Cambridge University 
and Burroughs' UK agents, Wal- 
more Electronics Ltd., all played 
their parts. 

As a result of pressure from 
friends and acquaintances with 
similar disabilities, a company- 
Toby Churchill Ltd. -has been set 
up to manufacture the Light - 
writer. The company has financial 
backing and production facilities, 
and it is expected that the first 
units will become available in the 
first half of 1974. 

The heart of the Lightwriter is 
the self -scan display panel which 
is manufactured by Burroughs 
Corporation in America and 
available through the UK agents, 
Walmore Electronics Ltd. It was 
found that the self -scan display 
was the only display device avail- 
able which successfully met all 
the Lightwriter's requirements. 

The display unit consists of a 
long matrix of special gas -dis- 
charge tubes set in cavities. The 
display used in the Lightwriter 
has sufficient cavities to form 32 
properly spaced alpha- numeric 
characters, each character being 
presented in a 5 x 7 dot matrix 
format. 

British quad success 
ABRITISH research team has 

developed a quadrophonic 
sound recording and re- 

production system that could be 
an answer to the complex re- 
quirements of broadcasting quad 
while being adaptable to existing 
commercial systems. The work 
has been carried out at the Uni- 
versity of Reading in collabora- 
tion with IMF, the broadcast 
monitor loudspeaker company, 
under sponsorship of the National 
Research Development Corpora- 
tion. 

In a communication from John 
Wright of IMF, the system des- 
cribes a recording technology 
compatible with existing disc, 
tape and f.m. broadcasting and 
will be publicly demonstrated at 
the Sonex exhibition at the Post 
House Hotel, Heathrow Airport, 
in March. The system, called 
"ambisonics ", is aimed at giving 
the listener the experience not 
only of the spacial disposition of 
the performers, but also of the 
directional qualities of the rever- 
berant sound, thus extending the 
stereo medium beyond currently 
used stereo and quadraphonics. 

A full account of information 
so far available has been written 
for Practical Wireless and ap- 
pears in this issue. 

Mid -Lanark A.R.C. 
THE Mid- Lanark Amateur 

Radio Club have sent us 
details of their future pro- 

gramme. On 4th January they 
will have a lecture entitled "The 
Oscilloscope" -how it works and 
how to use it. A demonstration 
will be given by GM8DRQ. 

On 1st February there will be 
an Amateur TV demonstration 
by GM6ADR /T. 

Meetings are held at 7.30 p.m. 
in the Wrangholm Hall Commun- 
ity Centre, Jerviston Road, 
Motherwell. 

Visitors will be made especially 
welcome and should 'phone D. 
H. Plumridge (Hon. Sec.) on 
Hamilton 28759 if further infor- 
mation is required. 
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AS 
its title suggests, this instrument was 

designed as an electronic alternative to a 
conventional 

. stop watch. The main design 
requirements were : ,..a. 

(a) Good accuracy and reproducibility 
(b) Simplicity 
(c) Low cost 

The low cost requirement ruled out a digital timer, 
so an analogue circuit was used. The final circuit 
gives three ranges, 0 -5, 0 -15 and 0 -50 seconds, and 
the complete instrument including case and meter 
can be built for about £7. 

THEORY 
For a capacitor C charged to a voltage V, the 

charge Q is given by :- 
Q-=CV ...(1) 

However, assuming the capacitor was previously 
discharged, the charge Q is also equal to the integral 
of the current I with respect to time t : - 

Q = S 
I dt - (2) 

If the charging current is held constant, this 
simplifies to : - 

Q=It (3) 
Combining equations (1) and (3) gives : - 

It= CV and, rearranging, t= Ì X V 

If C and I are made numerically equal, the time in 
seconds can be read directly as a voltage. This forms 
-the basis of the instrument. 

CONSTANT- CURRENT GENERATOR 
The basic circuit of a constant -current generator 

is shown in Fig. 1. With S1 open, no base current 
flows, and the current shown on the meter is the leakage current, which is so low as to be. negligible. 

When S1 is closed, current flows through the zener 
diode and the 1kfZ resistor, holding the base 5.6V 
below the supply voltage. Since Trl is now conduct- 
ing, there is a drop of about 0.6V across the emitter - base junction, so the emitter is held constant at 5V 
944 

R.JEFFERSON 
below the supply voltage. This produces a current 
of 500/LA in the 10kil resistor and neglecting the be current, this is also the collector current, which 
is effectively constant in spite of changes in the 
supply or collector voltage. 

If the meter is replaced by a capacitor, Trl will 
deliver a constant charging current. 

HIGH IMPEDANCE VOLTMETER 
If the voltage across a capacitor (say 2501 F) is 

measured using a conventional voltmeter (say 
20kí /V) the capacitor will discharge so rapidly that 
accurate measurements will be impossible. If a very 
much larger capacitor is used the discharge is less 
rapid but leakage currents become a problem. The 
solution is to use a voltmeter having a very high 
input impedance. 

!AM 0121! 

100k 

Input 

+9v 

0 5k 

OV 

Tr2 
2N 3819 

Fig. 1, left: Basic circuit of a constant- current generator. Fig. 2, 
right : Circuit of high impedance voltmeter. 

The circuit is shown in Fig. 2. The FET gives an 
extremely high input impedance, of the order of 
500MfÌ so that the time- constant with a 250 /AF capa- 
citor is about 35 hours ! VR1 is used to set the volt- 
meter to zero when the input is short -circuited. 

An interesting feature of this circuit is that the 
voltmeter does not indicate the absolute value of the 
input voltage but a proportion of it. However, since 
all measurements have this constant multiplier 
(about 0.9 in the prototype) no corrections need be 
made. 

Rl has no effect during normal operation but gives 
some protection against switching transients. 



The capacitor used must be large enough to allow 
the constant -current transistor to operate at a 
reasonable collector current but not so large that 
leakage currents are a problem. In the final circuit a 
value of 250f»F was chosen: Then, with the current 
at 250pA, the voltage will reach 5V in 5 seconds. 

FINAL CIRCUIT 
The final circuit is shown in Fig. 3a. Si is a 3 -pole 

4 -way switch and is used as an on /off switch and a 
range selector. Sla connects the battery to the 
circuit while Slb allows three different currents to 
be preset. Sic, in conjunction with S3, replaces the 
capacitor Cl with a fixed resistor so that a calibration 
check may be made. 

S2 connects the base circuit of Trl and allows a 
charging current in Cl to flow while it is closed. 
(Alternative methods of starting and stopping the 
timer are given later in the text.) 

The diodes Di and D2 act as a low votage zener 
diode and hold the base of Trl at about 1 -2V below 
the supply voltage as part of the constant current 
generator. 

S4 short -circuits the input to the voltmeter circuit 
and discharges the capacitor Cl if S3 is "Normal ". 
While S4 is operated VR4 is adjusted so that the 
voltmeter reads zero. 
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Fig. 3b: Layout of components on 0.1in matrix standard Veroboard. 
Remainder of components are located on front panel. 

D1 
1N914 

D2 
1N914 

Tri 
BCY71 

R4 
10k 

53 

o 

VR3 
R3 1k 2.2k 

OFF 

R2 VR2 5 

33k 10k 

S1 b 

R1 VR1 
500 

10k 22k 

Calibrate` 

51c 

Cl OFF 

o 250}iF ° 
5 15 

5O 

52 R5 R6 R7 
°Time" 10k 30k 100k 

E 
Tr2 

2N3 819 
d 

9 

R8 
100k 

/A4 
Adjust zero' 

R9 
4.7k 

R10 
4.7k 

M1 5V 

Adjust zero' 
(with 54 

closed) 

OFF 

VR4 
5k 

Sia 

5 
5 

T 
9V 

Fig. 3a: Complete circuit of the electronic stop -watch combining the circuits of Figs. 1 and 2. 

CONSTRUCTION 
Layout is not critical, and the method of construc- 

tion may be varied considerably. The prototype used 
an Elf instrument case which provides a smart and 
convenient housing. 

The meter should be chosen for accuracy and 
readability. It need not be mounted in the case : a 
multimeter set to the SV range and connected by 
flying leads would work perfectly well, although 
this arrangement might be rather cumbersome. With 
a 5V meter, the maximum overload that can occur 
to the meter is about 50 %, which should not cause 
any damage. 

1AM 01221 

Tri 
BCY71 

d g s 

Tr2 
21,13819 

CALIBRATION 
Cl must first be checked for an acceptably low 

leakage current. Si should be set to range 1 and the 
capacitor charged to about 4V. S2 should now be 
released and a note made of the voltage and the 
time. The voltage should be checked again 15 
minutes later: it should be at least 90% of its 
original value. If the voltage has fallen below 90% 
the leakage current is too high and Cl must be 
replaced (although it may still be suitable for other 
circuits). 

There are two methods of measuring the value of 
Cl given here, as alternatives. 
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V Log V 

2.2V 

1.8V 

ti 't2 
t (seconds) 

1AM 01241 

Slope= ml 

Slope = m2 

t (seconds) 

Figs. 4 and 5: Graphs to illustrate the two methods of determining 
the value of Cr. 

Simple method 
R11 should be temporarily wired across Cl, and 

the capacitor charged to about 4V. When the charg- 
ing current is stopped the voltage should fall faster 
than before. Plot a graph of voltage against time, 
taking readings every 15 seconds for 10 minutes. 

Draw a smooth curve, Fig. 4, through the points 
and note the time in seconds at 2.2V and 1.8V, ti 
and t, respectively. 

The value of C is given by C = 5(t2 - ti)p.F. 
Example. If t1=212 seconds and t2=280 seconds, 
C is 5 (280 - 212) = 340µF. 

For the mathematically minded, the theory of 
this method is as follows : - 

At any instant ti the current through the 'resistor 
is given by V /1M11 =VµA. 

For small changes in voltage, the exponential 
discharge may be considered linear with time, so 
that if the voltage falls from V1 to V2 the average 
current through Rl l is Vl + V2 /21kA. 

Hence the charge lost by Cl is V1 +V2/2 X t. 
But this is also equal to C(V1 -V2), therefore :- 

.= V, + V2 x t uF. 
2 (Vi-Y2) 

Although the purist may note that the average 
voltage is less than 

VI + V2 
2 

* components list 

1 

i : 

5544 RR6 

5 
3010kEa12 22%% 

R9 4.7k 5% R10 4.7k 5 
Ft3 ikS2 { 5% R7 1(Hìkfl 2 R11 1Mfl '2 
R410ktà ; 5% R8lílokS2 5°D 

All resistors W. The final calibration depends 
largely on the accuracy of R5, R6,¡ R7 and Rii', so 

2°f or better. Ril is used only for calibration so 
does not appear l in circuit tiiagrams. 

VR1 22kS2 VR2 1©k 'IR3 2^2kfl 
All skeleton presets 

VR4 SkS2 potentiometer, linear 

Semiconductors 
Tr1 BCY71 Tr2 2N3819 0iJ21N934 

Miscellaneous 
Capacitor Cl, 2501uF 16V; see fiext. Meter, 5VDC 
FSD (G. W. 'iSmtth; MOdel SC3640). Switch Si, 
4 pole 3 way, break %efote rnake. ;S2 SP"ST, push- 
to-make. S3, SPGlC3 .b00sed toggle. S4, SPST 
push-to-make, VeroSOat'd. Battery PP3 and terminal 
clips. Knobs. Instrument case (West Hyde 
Developments). 
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Photograph of prototype showing Veroboard bolted to front panel 
and interconnecting wiring. 

the effective discharge resistance is rather less than 
1M12, due to leakage, and these two errors tend to 
cancel. 

Accurate method 
For this method a table of natural logarithms is 

required. If a capacitor C is charged to a voltage 
Vo and allowed to discharge through its leakage 
R, the voltage at time t is given by:- 

V=Vo e-t 
Taking logarithms to the base e : - 

loge V= loge Vo - 
CR 

Plotting loge V against t gives a straight -line graph 

of slope m1= 
CR 

(see Fig. 5). 

R here represents the parallel combination of the 
capacitor leakage resistance and the input imped- 
ance of the FET voltmeter. A sec nd graph is plotted 
with R11 in parallel with Cl. 

The effective resistance is now:- 
R x IM and the slope m2 _ -(1 +R) 
R+ 1M CR 

where R is in Mfg, and C is in F. 

Simple algebra shows that C= 1 
m1 -m2 

(Note that both ml and m2 are negative, and that 
ml is the correction factor for leakage. The value 

of the leakage resistance is given by R= ( 

Whichever method is used, at least three "runs" 
should be plotted and an average taken to give the 
value of C. R11 should now be removed. 

Next the constant -current ranges must be set. If 
the capacitor was measured as 390,ß.F, as in the 
prototype, the current on range 3 (0 -5 seconds) 



should be set to 390pA. Switch S3 to CAL and 
adjust VR3 until the voltmeter indicates 3.90V. 
Now switch to range 2 and adjust VR2 until the 
voltmeter again reads 3-90V. Repeat using VR1 on 
range 1. 

Finally operate S4 and check that the meter still 
reads zero. If the zero has drifted it must be re- 
adjusted using VR4, when VR1, VR2 and VR3 may 
all have to be reset. 

10k 

52 100k 

10k 10k 
33pF 33pF 

+9V 

To -ve side 
of R4 (Fig.3a) 

33pF 33pF 

OV 

(AM 01251 

Fig, 6: Additional bistable switch circuit for long intervals, in place 
of $4. 

As it would be rather inconvenient to hold S4 
operated during timing, a bistable can be used so 
that S4 is pressed once to start, and again to stop 
timing. The circuit is given in Fig. 6. 
It is worth remembering that electrolytic capacitors normally have a 
tolerance range of -50% to +100% so that the nominal 25011F 
capacitor may have an actual value from 12514F to 500pF 

LIGHT OPERATION OF TIMER 
Another idea that was used with the prototype 

was a bistable operated by light -dependent resistors, 
Fig. 7. 

Two LDR's are used, type ORP12. Interrupting 
the light falling on LDR1 operates the bistable so 
that Tr2 is conducting, which turns the'timer on. 

1k 1k 

0.01pF 

33k 

0.01pF 

33k 

BC107 

56k 
56k 1N914 

(AM 01261 

1N914 

1k 
k 

1k 

+9V 

;d# 

LDR2 

1 

To-ve side 
of R4 

(Fig. 3a) 

j 0V 

Fig. 7: In this circuit the bistable is operated by LDR's. 

Interrupting the light to LDR2 restores the bist- 
able so that Tr2 turns off. R8 may be altered to 
a lower value which will affect the sensitivity. It 
may be necessary to increase R6 and R7 to, say 
100k11 if low gain transistors are used. 
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I777mber 43 Motorola MC1566L Constant-Current Source 

HEN a constant-current source is required 
and the various advantages offered by the 
use of IC's are to be exploited, an input 

voltage limit of 40 or, possibly, 50V is normally 
necessary if the IC's are not to be damaged. 

Neil Wellenstein, an applications engineer work- 
ing in Motorola's Arizona laboratories, discovered 
a means of obtaining a variable constant-current 
supply with input voltages as high as 750V using a 
standard regulator IC. In fact, the input voltage is 
limited only by the breakdown voltage of the series- 
pass transistors employed. 

Development 
The IC used by Wellenstein was the MC1566L 

which has the ability to "float" on its own output 
voltage. However, when used conventionally, a volt- 
age sensitive error occurs in the constant-current 
mode which is large enough to prevent the device 
from being used as a precision constant-current 
source. Normally the constant-current feature of the 
MC1566L would only be used to provide short circuit 
protection when the device is employed as a voltage 
regulator. The magnitude of the current error is 
small enough to be of no consequence in this 
application. 
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The MC1566 contains a current sensing and a 
voltage sensing amplifier which "float" on the output 
voltage and which are supplied from an on-chip 
regulator. The on-chip regUlator receives its input 
from an auxiliary 25V supply external to the chip. 

When used conventionally a constant lmA flows 
from pin 3 through a resistor to earth to establish 
the reference voltage for the voltage sensing ampli- 
fier. The error voltage appears between pins 8 and 9. 
When the device goes into the current limit mode 
(short circuit conditions) part of the lmA output 
from pin 6 can flow through a diode to pin 9 thereby 
upsetting the error voltage and producing a voltage 
sensitive output current error. 

Practicalities 
Wellenstein discovered that by reversing the roles 

of the voltage and the current sensitive amplifiers, 
tie could eliminate this problem altogether. The 
accompanying drawing shows the circuit, Fig I. The 
net effect is that any portion of the reference current 
that appears in the load must pass through the cur- rent sensing resistor R9 which cannot be bypassed as 
was previously the case. 

The maximum input voltage to the circuit is 

yin 

0 

Fig. 1 : Practical circuit of the constant-current source fed from a high voltage supply. 

-continued on page 950 



TO record, without addition or loss. the total 
directional reverberant information of a live 
performance inherently needs a microphone 

technique responsive to the direction of arrival of 
the sound and capable of delivering this directional 
information in a format suitable for recording. Such 
microphones do not at present exist in a commer- 
cial form, but have been improvised using tetra- 
hedral arrays of cardioid microphones in promising 
experiments by Michael Gerzon of the Mathemati- 
cal Institute, University of Oxford. 

An integrated microphone exhibiting these proper- 
ties is under development, with the assistance of 
Calrec Audio. Such a microphone will sense sounds 
from all directions, including those from above as 
well as from all around horizontally. 

Sounds having a vertical component cannot be 
avoided, and the microphone must be designed to 
respond in a suitable manner so that this verti- 
cal information can either be retained or rejected 
electronically later in the system according to 
requirements. The signals generated from such a 
microphone could be amplified and fed directly to 
four loudspeakers, but not with these speakers 
positioned in the conventional square array. 

beyond 
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Similarly the signals, for purposes of information 
storage, may be fed to a four -channel tape recorder, 
but again the resultant tape would not be directly 
suitable for conventional playback. 

By the use of suitable decoders such a tape could 
be replayed through any number of loudspeakers 
purposefully arranged; these arrangements speci- 
fically including the commonly proposed four 
speaker array or two speaker stereo or even true 
mono. 

This four track tape, or the signals direct from 
the microphone, may be encoded onto two channels 
of information in such a way that allows the origi- 
nal directional information to be in large measure 
decoded for multi -speaker playback. The two chan- 
nel signal, be it on disc, cassette or f.m. radio, is 
directly suitable without decoding for stereo presen- 
tation a la Blumlein and with no more than the 
usual adverse compatibility to mono when the two 
channels are directly paralleled. 

THREE CHANNEL ENCODING 

The original four signals can also be encoded 
onto the three audio channels potentially available 

within the bandwidth of f.m. broadcasts, to provide 
marginal improvement particularly in phase rela- 
tionship and mono stereo compatibility. The use of 
a third channel on disc, possibly of reduced band- 
width, has been advocated by Prof. Duane Cooper 
of Illinois for similar reasons. 

Finally, encoding the four signals onto four tracks 
of tape or a multiplexed disc such as the JVC -CD4 
makes optimal use of the capabilities of four 
genuine audio channels and enables the full recovery 
of all information, including that of height, without 
phase anomalies. Demonstrably there are more 
versatile ways of employing four independent chan- 
nels of information than merely feeding them to 
four loudspeakers. 

COMPATIBLE QUAD 

Certain of the commercial `quadraphonic' systems 
have features consistent with ambisonics, without 
however exhibiting all its essential properties. Most 
notably the Nippon -Columbia UNIX system of 
Cooper & Shiga comprises a compatible series of 
2 -, 3- and 4- channel codings basically consistent with 
ambisonics although hitherto confined to pan -potting 
in horizontal angle. 

The Japanese `Regular Matrix' defines a poten- 
tially ambisonic 2- channel system, but is vague 
about the distinction between internal and overhead 
sounds% Recordings made on any of these systems 
could be played back through an ambisonic system, 
with limitations in what could be reproduced but 
without glaring anomalies, by suitable switching 
between the basic units of the ambisonic decoders. 

It is apparent that true ,compatibility between 
different systems, numbers of communication chan- 
nels, and numbers and configurations of the loud- 
speakers the listener may use, can come only from 
the ambisonic approach of considering how to record 
the directional character of all the sound that may 
reach the microphone, and then considering how 
this full directional information can be collapsed 
down successively to horizontal -only, stereo and 
mono presentation. 

RICHER GAMUT 

Experiments with systems aimed at reproducing 
the true directional quality of original sound shows 
how restricted are the methods of synthesis and pan - 
potting in current use. Ambisonics provides a much 
richer gamut of possibilities. 

In so far as it is possible to imitate synthetically 
the signals due to any sound that the system could 
record naturally, the possible effects include a pre- 
viously recorded or synthesised signal being made 
to appear to recede into the distance or rush up to 
the listener, changing the character of its reverber- 
ance and `atmosphere', swooping around the listener 
or even looping the loop. 

In addition there is the possibility of creating 
sounds that never existed in nature, including the 
so- called `internal' or `in -the -head' sounds. At the 
present stage of development no limits can be 
placed on the possibilities thus opened up for future 
developments of the art in synthesised music of 
`pop' effects. 
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In what is called `serious' music, ambisonics can 
be the means of reversing the current trend of 
elaborate recording techniques coming between the 
listener and the performance. It represents a return 
to the concept of creating a sound at a good listen- 
ing position at the live performance, and then 
recording as accurately as possible the characteris- 
tics that give this sound its live quality; surely what 
`high fidelity' reproduction is all about. 

PARAMETERS 

The physical basis of these developments can be 
expressed in terms of wave -equation of sound. The 
sound -field at a point is completely determined by 
knowledge of the pressure p and the three resolved 
Cartesian components of fluid velocity vim, vv and v,. 
These four parameters can evidently be transmitted 
along four communication channels each of audio - 
bandwidth. 

A natural way of doing so has been discussed, 
with much other relevant theory, by Gerzon, in 
terms of signals representing the four spherical 
harmonics of order zero and unit, namely 1, x, y, z 

(where x, y and z are direction cosines and 1 repre- 
sents an omni -directional component). Note that this 
or equivalent methods are optimal in the use made 
of four channels, and are quite distinct from the 
inferior way the four channels are used in `quadra- 
phonics'_ 

If attention is confined to progressive sound -waves, 
without any standing -wave component, knowledge 
of the three velocity components v4, vy and vZ deter- 
mines the pressure p uniquely except for an ambi- 
guity of sign caused by the inability to distinguish 
two waves of opposite phase travelling in opposite 
directions. 

Thus knowledge of p is partially redundant, and 
this redundancy can be used to compress the in- 
formation into three channels each of audio band- 
width, if some limitations are accepted. With respect 
to sounds arriving horizontally, the transformation 
between four and three channels can be made com- 
pletely reversible, so that for this application three 
and four channel systems are strictly equivalent. 

TO TWO CHANNELS 

The possibility of compression (with some further 
compromise) into two channels can be expressed 
in terms of representing the direction of arrival of 
sound by the two parameters of horizontal angle 
e and vertical angle m (Le. azimuth and altitude 
angles). Two degrees of freedom are available in 
a two channel signal, after normalisation to repre- 
sent the intensity of the sound, namely the relative 
amplitudes and the relative phases of the signals 
in the two channels. Thus by using phase informa- 
tion, the three- dimensional sound field can be cor- 
rectly identified. 

Developments in the realisation of the above 
theoretical possibilities are the subject of current 
patent applications in the U.K., Canada, Denmark, 
France, Germany, Italy, Japan, Netherlands, Swit- 
zerland and the U.S.A. 

This article is reproduced by permission of IMF 
of High Wycombe. 
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limited by the series -pass transistor. In the case of 
the MJE340 shown, the maximum input voltage is 
300V. The circuit provides a constant- current output 
which is adjustable from 200/AA to 100mA; above 
10mA take care not to exceed the ratings of the 
MJE340. At both the 2001,,A and the 1mA settings, 
output impedance exceeds 200Mí1. 

The 1,0 capacitor C4 is necessary to ensure circuit 
stability. However, it limits the rate at which the 
voltage across the load can change in response to a 
sudden change in load resistance. This response time 
can be found by multiplying the capacitor value by 
the final load resistance. The instantaneous load 
current is found by dividing the instantaneous output 
voltage by the final value of load resistance. 

The MC1566L is made to a military specification, 
the `civilian' equivalent being the MC1466L. The 
MC1466L costs £3.30, the MPSU10 is 75p and the 
MJE340 (or BD158) is 41p, all obtainable from 
Jermyn Home Electronics, 112 Vestry Estate, Seven - 
oaks, Kent. Add 25p for P/P plus 10% VAT to 
total cost. 
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RAYMER ELECTRONICS 
RE 500 
Advanced integrated Hi -Fi Amplifier only requires 
connection to mains speaker and input. 
Specifications: load imp 4 -16 ohm. Output: 5 watts. Frequency response 20Hz to 35kHz 
+3dB. 

Total distortion less than 1%. 
I/P Imp 100k ohm Nom. 
£6.30. Post free. 
Size: 140 x 80 x 45mm. 

MICROCHIP I.C. 
5 watts RMS 
A general purpose Audio i.c. for 
the constructor capable of 5 watts 
RMS 0/P at less than 1% total 
distortion, forms an Ideal basis 
for an excellent Hi -Fi system. 
Free Data I.C. £1.50. 
Data, Printed Circuit Board, 
75p. Post paid. 

COMPLETE QUADRAPHONIC AMPLIFIER KIT: RE 4K 
A Hi -Fi kit comprising CBS SQ decoder, preamplifier and four channel main amplifier. All modules built and tested. 
Specifications: 
Similar to the Quadrix system (see below) but with four channel main amplifier giving 40 watts total peak power. 
This is an opportunity to experience quadraphonic sound at the very minimum of cost. 

RE QUADRIX 
This Is a high quality CBS specification SQ decoder with Hi -Fi stereo amplifier. Designed to allow the con- version of any stereo system to full quadraphonic performance with minimum cost. Extraordinary new presence and reality of sound. More than 20 Watts total peak power. 

(Power Amp only shown 
£3900. Post free 
Power Supply Extra (RE 35 psu) 

Specifications: 
Decoder 
I/P impedance 40K ohms 
O/P impedence <300 ohms 
Nominal I/P 100mV RMS 
Front separation >60dB 
Rear separation > 20dB 

Amplifier 
Power 0/P 5W RMS per channel (simultaneously) 
Distortion at full 0/P less than 1 

Sensitivity for full 0/P 100mV 
Active tone control Bass í10d6, Treble ±12dB at 100Hz -lgkHz Load impedence 8 -16 ohms 

£49.00. Post free 

Special Offer SQ records (full quadraphonic sound) available direct. 
Comprehensive list free on request. 

GUARANTEE 
ALL PRODUCTS ARE GUARANTEED AGAINST FAILURE FOR A PERIOD OF 
12 MONTHS AND WILL BE SERVICED FREE OF CHARGE IF PURCHASED DIRECT 
AND REFUNDED TO US FOR REPAIR. 

NAME 

ADDRESS 

PLEASE SEND 

(enclose PO /cheque /M,0.) 
RAYMER ELECTRONICS LTD., 
Stanley Road, \'ambridoe CB5 $LB, 
(0223) 54414. Reg. No. 1021205 

England. PLEASE ADD 
10% FOR V.A.T. 
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R.A.Penfold 

LTHOUGH this receiver uses only two tran- 
sistors, it is capable of receiving local broad- 
cast stations at reasonable volume from a 

loudspeaker. In most areas it will also receive 
several foreign stations after dark. There is also 
provision for a crystal oarpiece. 

The set is sell contained, having an internal 9 volt 
battery (PP4), 234in. dia. loudspeaker and ferrite rod 
aerial. It tunes the medium wave band only and 
measures 6 X 318 X 158in., excluding control knobs. 

As the circuit uses only the minimum of corn- 
ponents, it is both inexpensive, and easy to construct 
and has proved to be stable and reliable. It is a 
feature of the receiver that once it has been con- 
structed, no special alignment is required before it 
can be used. 

How it works 
The circuit consists of a reflexed stage with con- 

trolled regeneration, coupled to a single transistor 
operated as a class A output stage. 

The circuit diagram of the receiver is shown in 
Fig. 1. Trl stage provides the majority of the circuit 
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gain. Li is the tuned winding of the ferrite aerial, 
and this is tuned by VC1. L2 couples the r.f. signal 
to the base of Trl. Trl is biased by Rl, and C5 plus 
R2 provide the supply decoupling. Ri is taken to the 
junction of Tl-R2 so that no a.c. negative feedback is 
introduced, but a certain amount of d.c. feedback is, 
and this has a stabilising effect on the biasing of Tri. 

The primary winding of T1 forms an a.f.tr.f. load 
for Trl, and an amplified r.f. signal will appear at 
Trl collector. From here it is coupled via C4 to Dl. 
The r.f. signal is detected by Di. It is important that 
1D1 has the polarity shown. 

The audio signal present at the junction of Di-C3 
is coupled to the base Of Trl via L2 winding. Trl now 
operating as an audio amplifier, with Ti primary 
forming an a.f. load. 

In order to increase sensitivity, and also selectivity, 
regeneration is applied to Trl stage. This is the 
process of feeding some of the r.f. signal at Trl 
collector back to the base of Tr]. (via Li /L2) for 
further amplification. 

Tri inverts the r.f. signal, and from Tri collector 
the r.f. signal is coupled via C2 to VR1 slider, and 
from here via Cl to L1 /1,2. VR1 controls the re- 
generation, and maximum sensitivity is obtained with 
this adjusted just below the point at which the circuit 
breaks into oscillation. It would appear logical to 
connect C2 to the tap 9f Y1\1, and Cl to the slider, 
but when this was tried the circuit was rather un- 
stable. 

Trl and Tr2 are coupled by transformer Ti, C6 
'providing the necessary d.c. blocking between the 
base of Tr2 and the d.c. path to earth through Ti 
secondary. Ti is a miniature driver transformer for 
two 0072's. The centre tap on the secondary is 
ignored. Various transformers were tried and despite 
differences in impedances and ratios, they all gave 
virtually identical results. 

Tr2 operates as the output transistor. This is biased 
by R3. The loudspeaker forms the collector load for 
Tr2 when the loudspeaker is in use, and R4 forms 
the load when the earpiece is used. The jack socket 
for the earpiece has a break contact which is used 
to cut out the loudspeaker from circuit when the 
earpiece is plugged in. As R4 has a relatively high 
value it can be left in circuit when the loudspeaker 
is being used, without having a detrimental effect on 
performance. C7 introduces a certain amount of 
negative feedback at the high audio frequencies 
which helps to improve the audio response. 

Fig. 1 : Circuit of the two transistor receiver. 
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Ferrite aerial 
This is wound on a 412 X 38in. ferrite rod. This size 

should be readily available. Enamelled or d.c.c. wire 
is used, the exact gauge not being too important. 
Something in the region of 30-32 s.w.g. is a good 
choice as this is fairly easy to use, and gives a 
reasonably compact winding. Fig. 2 shows the con- 
struction of the aerial. 

L2 
10 

4 turns 

2 Ferrite rod 414x 3/8" 

Two layers of tape (one te 
secure lead out of L1 

3 the other to secure L2 

Fig. 2: The ferrite rod aerial. 

As can be seen from Fig. 2, Li winding consists of 
75 turns of wire. This wound in a single layer, and 
should be kept as tidy as possible, avoiding any over- 
laps. The leads at each end of the coil are taped to 
the rod, using insulation tape, so as to hold the coil 
in place. The coil is wound slightly off centre, so that 
when the aerial is mounted in the case it can be 
positioned slightly away from the speaker. 

L2 winding consists of 10 turns of wire wound over 
one of the pieces of insulation tape, with a further 
layer of tape placed on top of this in order to hold it 
in position. The coil has a single layer, and again it 
should be free from overlaps. 

The case is made from 116in. sheet paxolin, or a 
similar material. A cut-out for the speaker is made 
using a coping or fret saw. This and the other holes 
should be made before the various parts are 

* components list 

''.........Resistors it RI 8 2 
's- '... :R3 ...... 8217.11(0 .p.% 

R2 820!.) 

......- 
... - .:: ... ...' 

R4:;...... 1.6kP ...............: ......-........... : 6Aii,:i; 
1.- 

. .....,... .......-..... 
. .. .. . . 

.. ..., ........ v. R: 1..-2.0jp. .160....bt.ijo...wit4. 
siotit...cK. - . 

.. -.......... .. : ... 

Capacitors 
Cl ceramic . ....:. ........... 

1.1.13 

. 

. ...' . 

. 

..: : 

. 

..'I 

: 

. 

. 

C2.. ... 

.1:*.).:1 

-4..ce 

.r....te 
C3 .9P14'F:....:......:2 

polyester 
C4 104F ceramic 
C5. 125AFT.v:\. 
C6 12;5 .5 V.W. 
C7 2200pF ceram 

rc 

. . ..I.:: . : ' 

Semiconductors 
Tri BC169C 
T 2 13C109C 
Di 0A91 

Miscellaneous 
Paxotin, fret, etc. for case; 2iin, 80L/ L.S. 3.5rrim 

switched jack socket; crystal earpiece with plug 
(3,5ninl); miniature driver transformer (see text); 

4111. x fin. ferrite rod; wire for coils (see text). 
250 or 300pF variable capacitor, miniature solid 
dielectric or air spaced; PP4 battery with clips to 
suit; Veroboard for component panel; two control 
knobs, hardware. 
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assembled. The way in which the parts fit together 
can be ascertained from the diagram. A good quality 
household adhesive, such as Araldite is recommended. 

Two small blocks of wood approx. 34 X 58 X lin. are 
glued to the sides of the case (as shown in Fig. 4). The 
rear of the case is held in place by two wood screws 
which pass through two holes already drilled in the 
back and then screw into the two small blocks of 
wood. 

The method of mounting the ferrite rod can be 
seen in Fig. 4. The two blocks of wood on which it is 
mounted measure approx. 1 X 58 X 14in. and P8 X 58 X 
14in. The rod is mounted as far to the rear of the 
case as possible. A 38in. dia. hole is drilled in each of 
the blocks of wood, and the rod is pushed into these 
(it need not be glued). The blocks are then glued 
to the case. 

Some of the initial wiring can now be commenced. 
This is shown in Fig. 4. This also shows the position 
of the battery and Veroboard component panel. 

Mounting the loudspeaker 
A piece of speaker fret is glued behind the speaker 

cut-out, and the speaker is then in turn carefully 
glued to this. A sticky backed plastic material is used 
to cover the case, and so give a smart finish. 

VC1, VR1, and the jack socket can then be 
mounted. VC1 may have a 38in. dia. single hole fix- 
ing, but many types have a two or three hole screw 
fixing. In these cases it is best to glue the capacitor 
to the front panel. 

Veroboard panel 
With the exceptions of Cl, and R4, all the small 

components are mounted on a small piece of 0.15in. 
matrix Veroboard. This has the copper strips running 
lengthwise. The component layout of -this panel is 
shown in Fig. 3. 

If Ti is of a type, which has a mounting clip and 
flying leads, the clip should be removed and the 
leads cut short so that it can be treated as a printed 
circuit type. 

VR14 
slider 

UIILU 

o 
Fixing 

37 L2 4 
VR1,VC1 
and L1/2 

Fig, 3; Veroboard panel component layout. 
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-PRE- 
SUPPLIERS OF SEMI-CONDUCTORS TO THE WORLD 

Telephone 
Corner 

COMPLETE 
TELEPHONES 
Normal Household Type 

EX. G.P.O. OnlyE' 05p 
45p each 

TELEPHONE DIALS 
Standard POSt Office type. Guaranteed in 

Only 27 
1bL P POST & PACKING 16} 

//fU//l11/////l11////111!/!!///!!/!!/!! 

Tested and 
Guaranteed - 
Paks 
B79 

Bal 

B99 

H4 

4 

10 

200 

250 

IN4007 Sil. Rec. diodes. 55p 1,000 Ply lamp plastic 
Reed Switches, 1" long, 
+" dia. High Speed P.O. 55p 
type 
Mixed Capacitors. 
Approx. quantity, 
counted by weight 
Mixed Resistors. 
Approx. quantity 
counted by weight 

P65 
55p 

P&P15p 
H35 100 Mixed Diodes, Germ, 55p Gold bonded, etc. 

Marked and Unmarked. 

H36 30 Short lead Transistors, S5p 
NPN Silicon Planar types 

H39 6 Integrated Circuits. 55 4 Gates BMC.962, 2 Flip P 
Flops BMC 945 

H41 L. Sil Power transistors 55 comp pair 13D131 /132 p 

Unmarked 
Untested Paks 

B' 50 
1366 150 

Germanium Transistors 
PNP, AF qnd RF P 
Germanium Diodes 55p Min. glass type 

B84 100 Silicon Diodes DO -7 55p glass equiv. to 0A200, 
0A202 

B86 Ißß 
N914 

Diodes d IN916 types 55p 
H16 15 Experimenters' Pak of 55p Integrated Circuits, Data 

supplied 
H2O 20 Rect fers 1 

Silicon 55p 
Mixed volts. 

H34 15 Power Transistors, PNP, 55p Germ. NPN Silicon 
TO -3 Can. 

1` 

\\\\.\\\\\\\\\\\..`.\\\\`\\\ 
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 coil ignition 
system. llon each 

A Cross Hatch 
Generator £3'85 paid 

A complete kit of parts Including Printed 
Circuit Board. A four position switch gives 
X- hatch, Dots, Vertical or Horizontal lines. 
Integrated Circuit design for easy construction 
and reliability. A proiect in the Sept.' 72 edition 
of Television. 

Electronic Transistor Ignition 
Now in kit form, we offer this "up to the minute" 
electronic Ignition system. Simple to make, 
full instructions supplied with these out- 
standing features: - 
Transistor and conventional switchability, 
burglar proof lock up and automatic alarm, 
negative and positivo eompatability. This 
proiect was a "star" feature in the September 
1973 edition of "Electronics Today Inter- 
national" magazine. Our kit is recommended 
by the ETI magazine. 

OWING TO A HUGE DEMAND OUR KIT IS 
NOW REDUCED FROM £7'92 

L 6-60 p pN 

KIT 

Ready built and tested unit£9.90inc. V.A.T. 

New Paks 
TESTED & GUARANTEED 

H63 4 2N3055 type NPN Sil. power 55p transistors. Below spec. devices 
H64 4 2N 8 9 inhplastic case 55p 
H65 4 TO-5 can comp to 

Sil. H6óansistors 55p 
UNTESTED, UNMARKED 

H66 4 40362 Type PNP Sil. transistors 55 TO -5 can comp to H65 p 
H67 IO 3819N Channel FETE 55p plastic case type 

Ir. 

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. 

Silicon Planar Plastic Transistors 
Unmarked, untested factory clearance. A 
random sampling showed these to be of 
remarkably high quality. 
Audio PNP, similar to 
BCY70 etc. 
Audio NPN, similar to 
BC107/8/9, BC168/9 etc. 
ALL AT 500 for £3.30, 1,000 for £550, 10,000 
for £44 P. & P. 11p/1,000 
Please state Audio NPN or Audio PNP when 
ordering. 

Our very popular 4p transistors 
TYP "A" PNP Silicon alloy, TO -5 can 
TYP "B" PNP Silicon, plastic encapsulation 
TYP "E" PNP Germanium AF or RF 
TYPE "F" NPN Silicon plastic encapsulation 
TYPE "G" NPN silicon similar ZTX 300 range 
TYPE "H" PNP silicon similar ZTX 500 range 

8 VAPâP27 
TYPES £II° 

ZTX500, 2N3702/3, 

ZTX300, 2N3708/9, 

P 

A 

, 

Plastic Power 
Transistors 
NOW IN 

TWO 
RANGES 
These are 40W and 90W 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 26-50 
40 Watt 220 26p 1&p 
90 Watt 26 }p 24 119 2211 

Range 2. VCE. Min. 40. HFE Min 40 
1 -12 13 -25 26-50 

40. Watt 33p 31p 29p 
90 Watt 38 4-p 36 4p 33p 
Complementary pairs matched for gain at 
3 amps. 11p extra per pair. Please state NPN 
or PNP on order. 

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, liquid 
measure, weights etc. 
Pocket Size 15p Wall Chart 18p 

-!!//rf/,rrrllii 

LOW COST DUEL IN LINE I.C. SOCKETS 
14 pin type at 16 #p, each Now new low profile 
16 pin type at 18p each } 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. 

5end for lists of publications 

Our famous Pl 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. 

11pP&Pon this Pak. 

Please ask for Pak P.1. only 55p 

P /ease send me the FREE Bi-Pre-Pak Catalogue 

NAME 

ADDRESS............................... 

ALL PRICES INCLUDE 10% VAT 
MINIMUM ORDER 50p. CASH WITH ORDER 
PLEASE. Add 11p post and packing per order 
OVERSEAS ADD EXTRA FOR POSTAGE 

BUY THESE GOODS WITH ACCESS 

B IPRFBIFFIRE-PAK LTD Dept. D. 222-224 WEST ROAD, WESTCLIFF -ON -SEA, ESSEX. 

TELEPHONE: SOUTHEND (0702) 46344. . 

t= Rt-,, No 820`.31y 
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WORT!? WA /7 /NG 
A JOINT ANNOUNCEMENT FROM 

I1i+t,if QFS 

Due to contractual commitments both at home 
and overseas Eddystone Receivers are in short 
supply. Whilst the manufacturers are doing 
their best to meet these requirements we 
would ask your forbearance and understand- 
ing of the present delivery situation. Limited 
supplies of the ever popular EC1 0 and EB37 
will continue to be available. Apologies for the 
necessity to "DIM THE LIGHT" - normal 
brilliance will be resumed as soon as possible. 

IMHOFS 
112 -116 New Oxford St. 
London WC1 A 1 HJ 

telephone 01 636 7878 

EDDYSTONE RADIO Ltd. 
Alvechurch Rd. 

Birmingham B31 3PP 

telephone 021 475 2231 
R85 

PRINTED CIRCUIT KIT 
BUILD 60 INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS with 
PARTS and TRANSISTORS from your SPARES BOX 
CONTENTS: (1) 2 Copper Laminate Boards 4 }in x 2kin. (2) 1 Board for Match- 
box Radio. (31 1 Board for Wristwatch Radio, etc. (4) Resist. (5) Resist Solvent. 
(6) Etchant. (7) Cleanser /Degreaser. (8) 16 -page Booklet Printed Circuits for Amateurs. 
(9) '2 Miniature Radio Dials SWjMWILW. Also free with each kit: (10) Essential 
Design Data, Circuits, Chassis Plans, etc. for 60 TRANSISTORISED PROJECTS, 
A very comprehensive .selection of circuits to suit everyone's requirements, 

EXPERIMENTER'S 

PRINTED CIRCUIT KIT 

70p 
Postage & Pack. 10p (UK) 

Commonwealth: 
SURFACE MAIL 15p 

AIR MAIL 60p 
Australia, New Zealand, 
South Africa, Canada 

(1) Crystal Set with biased Detector, (2) Crystal Set with voltage- quadrupler detector, 
(3) Crystal Set with Dynamic Loudspeaker. j4) Crystal Tuner with Audio Amplifier. 
(5) Carrier Power Conversion Receiver. (6) Split -Load Neutralised Double Reflex. 
(7) Matchbox or Photocell Radio. (S) "TRI- FLEYON" Triple Reflex with self - 
adjusting regeneration (Patent Pending). (9) Solar Battery Loudspeaker Radio. 
The smallest 3 designs yet offered to the Rome Constructor anywhere in the World. 

Spleninipttlre Eádio Pceeivcrs bustd on (lie 'Triflcasti' circuit, (.et us k111aw 
if you know of a smaller design published anywhere. (10) Postage Stamp Radio. 
Size only 1.62in x 0.95iiti x 0 -25in. (11) Wristwatch Radio I.15in x 0.80in x 0 -55in. (1.2) 
Ring Radio 0.70in x ff -70in x 0.55in, (13) Bacteria -powered Radio. Runs on sugar or 
bread. (14) Radio Control Tone Receiver. (15) Transistor PIP Amplifier. (16) Inter- 
com. (17) 1 -valve Amplifier. (18) Reliable Burglar Alarm. (19) Light- Seeking Animal, 
Guided Missile. (20) Perpetual Motion Machine. (21) Metal Detector. (22) Transistor 
Tester. (22) Human Body Radiation Detector. (24) Man/Woman Discriminator. 
(25) Signal Injector. (26) Pocket Transceiver (Licence required). (27) Constant 
Volume Intereoee,. (2S) Remote Control of Models by Indoetlon. (25) Inductive -Loop 
Transmitter. (30) Pocket Triple Reflex Radio. (31) Wristwatch Transmitter /Wire -less 
Microphone. (32) Rain Alarm, (33) Ultrasonic Switch /Alarm. (34) Stereo Pre- 
amplifier. (35) Quality Stereo Push -Pull Amplifier. (36) Light -Beam Telephone 
"Photophone". (37) Light -Beam Transmitter. (38) Silent TV Sound Adaptor. (39) 
Ultrasonic Transmitter. (40) Thyristor Drill Speed Controller. (41) Light Dimmer. 
(42) I.C. Pre -amplifier. (43) I.C. Amplifier. (44) I.C. Interesen. (45) I.C. Radio. (46) 
Raudive Voices Receiver. (47) Biofeedback Amplifier. (48) Brainwave Detector. 
(49) Proximity Switch. (50) Laser Projector. 
Plus 10 Photoelectric Circuits, Simple Alarms, Long Range Alarms, Projector, etc. 

YORK ELECTRICS, Mail Order Dept. 
335 BATTERSEA PARK ROAD, LONDON, S.W.11 
Send a S.A.E. for full details and a brief description of all kits and Projects. 

PLUGS & LEADS 
Plugs 
Pack 107 5 pin Din 22p 
Pack 109 3 pin Din 20p 
Pack 135 I" Jack 27p 
Pack 130 4" Jack Stereo 50p 
Pack 103 Loudspeaker Plug 17p 
Pack 100 Phono Plug 7p 
Pack 230 3 pin Socket 25p 
Pack 236 5 pin Socket 33p 
Pack 234 Loudspeaker 

Socket 33p 
Ready -made Leads 
3 pin to 3 pin Din 70p 
3 pin to open end 55p 
5 pin to 5 pin Dirt 90p 
5 pin to open end 70p 
5 pin to 4 phono plugs El .00 
Speaker lead Din to spade 

12ft 40p 
Extension lead Din plug to 

socket 12ft. 70p 
All leads approx. Eft. in length 

DIAMOND STYLI 
8TA; 9TA; 9TAHC; GP9I ; 

5T4; ST9; EV26; GC8.AII at 80p 
each. 
Double Diamond £1.25 
Diamond suitable for Orbit 
NM22; G800; M3D £2.25 each 

CARTRIDGES 
Goldring G800 £6.00 
Orbit NM22 £4.00 
Shure 7516 £6.00 
Sonotone 9TAHC (Dia) £2.00 
Sonotone 8T4A (Dia) £ 1 5 0 
Ronnetce 105 (Dia) £1.25 

All prices include VAT and 
postage - 

RECORD CARE 
Cecil Watts Dust Bug LI 20 
Parastatic Disc Preener 45p 
Antistatic Fluid 20p 
Dust Bug Spares 

(Brush & Roller) 15p 

CASSETTE TAPES 
Audio -Magnetic C60 
Qty 3 6 10 20 
Priceifl 00IfI 901í3.201f6.30 
Cassette Caddy E1.20 
Cassette Head Cleaner 35p 

ZONAL ILFORD TAPE 
5" Standard 600ft 25p 
5}" Standard 900ft 50p 
7" (Plain boxed) 1200ft 60p 
7" (Westminster Boxed) 

1800ft LI 25 
7" Reel of Leader Tape 

(Blue or green) 75p 

HEADPHONES 
Sennheisser HD4I4 
AKG K50 
Beyer DT48S 

£1250 
f6.50 

£35-00 

MICROPHONES 
AKG D109 £1 1 50 
AKG D202EI £39.50 
AKG DI90C £17.00 
AKG D190E £18.20 
AKG D224 £50.00 
Sennheisser MD2I IN £45.00 
Sennheisser MD4I3N £27.00 
Sony ECM5O £85.00 
Audio RMS7F Radio Mike 

£210.00 

SPEAKERS 
E.M.I. 350 Kit 8ohms 
E.M.I. 450 Kit 8ohms 

£8.20 
£4.50 

J. J. Francis (Wood Green) Ltd 
MANWOOD HOUSE, MATCHING GREEN, HARLOW, 
ESSEX CMI7 ORS Telephone; Matching 476 
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PADGETTS RADIO STORE 
OLD TOWN HALL, LIVERSEDGE, 

YORKS WF15, 6PQ 
TEL. HECKMONDWIKE 405285 

SPECIAL OFFER 
Used 19" TV Tubes- Type AW 47.91. Perfect condition. 6 months 
guarantee. £3 carr. paid. 

Complete untested TV Sets 19" 405 -line Types £3.50 carr. and 

ins. paid. 

19" 625 -line types untested. Complete with UHF Tuner £5.50 
carr, and ins. Paid. 

One Students and One Instructors Wireless Procedure Training 
Set, each unit housed in a small wood box and comprises Mike, 
Single L.R. Phone and connectors. Requiring Bell Battery (not 
supplied) to make intercom. £1.30 post paid. 

Small Clock Type Sangamo Weston 200 -250v 200 r.p.m. mains 

motor with Gear train -(ex slot machine) Fair condition 60p 
post paid. 

: cwt. of ex Government Scrap Resistors, Panels, Gears, etc 
30p carr. 80p. 

Speakers removed from TV sets, All 3 ohm, 2;- watts 7 x 4, 6 x 4, 

8 x 2', - -. All at 27p. Post and packing 12p. 

Top Quality Tape, Reel to Reel 5" LP 55p. 5k" LP 60p. 7" ST 66p. 
7" LP 80p. Cassette Types C60 35p, C90 45p. Post on any tape 12p. 

Jap Earpiece, 8 ohm, magnetic, 3.5 12p post paid. 

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

ARPI2 6p EFI84 20p PY80I 17p 

DY86 20p PCF80 6p PY82 10p 

EB9I 5p PCC84 6p PY33 20p 
EFSO 10p PCL82 15p U191 20p 
EBF89 15p PCL84 I5p 6BW7 12p 

ECCBI 12p PCLB5 20p 6F23 15p 

ECC82 12p PL36 17p 30F5 I2p 
EY86 20p PY8I IOp 30FLI 20p 

EFI83 20p PY800 17p 30P19 10p 

ABOVE PRICES INCLUDE V.A.T. 



2 wood blocks for mounting 
the rear of the case 

Veroboard mounted on 
wood block below 

Overall dimensions 
ex 31/8 x11/' 

2 wood blocks for mounting 
the ferrite rod aerial 

11105/11WM..0111r ./INOWsrardr./AntroM80140W4010YeArAVAINSP'.4WAVAIWACCIINOWP".40MOrMAPICIWAY.Jordf .411.4r ..+Or 40. 

SK 

BI 

Fig. 4: General construction and layout details. 

The 10pF capacitor C2, should have its lead out 
wires left full length. These can be insulated with 
sleeving, but this is not essential. The free end of 
C2 should not be connected to VR1 slider until the 
Veroboard panel has been mounted 

The method of mounting the board is quite simple. 
A piece of wood approx. 1 X 34 X 14in. is glued to the 
inside of the front panel, at the top between the 
speaker fret and VC1. The Veroboard panel is then 
positioned as shown in Fig. 4, and a small wood screw 
is placed through the mounting hole and screwed 
tight into the block of wood. 

0110748 

b c e 

Tri* 
BC169C 

Tr2 
BC109C 

Fig. 5: Transistor base connections. 

Using the Set 
For initial testing it is suggested that the earpiece 

is used. If VR1 is adjusted to turn the receiver on, 
and VC1 is then adjusted, it should be possible to 
receive two or three stations, although these will 
probably be rather weak. If VR1 is rotated further 
clockwise the stations should become louder. If VR1 
is turned too far the receiver will begin to oscillate, 
and whistles will be heard from the earpiece as the 
set is tuned across the band. If the receiver fails to 
oscillate, try reversing the connections of L2 winding. 
The receiver is most sensitive with VR1 set just 
below the point at which oscillation occurs. 

As the ferrite aerial is directional, the set should 
be rotated for optimum signal. 

Phones 

If the set works properly using the earpiece it 
can be tried using the speaker. For satisfactory 
speaker reception it will probably be found necessary 
to always adjust VR1 for maximum sensitivity and 
it will need re-adjustment each time the set is re- 
tuned. 

Conclusion 
The receiver may suffer from hand capacity effects. 

This is where putting ones hand near VC1 tends to 
slightly alter the tuning. This is a common failing of 
simple circuits of this type where a single tuning 
capacitor with a non-metallic chassis is used. It can 
be eliminated by placing a sheet of aluminium be- 
tween the front panel and VC1-VR1. The aluminium 
panel should be connected to the negative supply. 

Current consumption of the unit is approximately 
11mA when using the loudspeaker and 4mA when 
using the earpiece. 

OSCILLOSCOPE TECHNIQUES 

Part 1 of this series due to commence in this issue has 

been held over until the March issue because of 

pressure on editorial space. 
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practically 
Wireless urNpv 
commentary by 

T ELL it not in Gath. Certain 
of our exalted boffins are 
dreaming up new ways of 

overcoming noise. No, not polish- 
ing up Dolby-those lads are 
quite capable of effecting refine- 
ments themselves; you should see 
the latest Japanese version of the 
Dolby-B circuit, shorn of all but 
its essentials! 

There are alternatives. Now 
that f.m. broadcasting has become 
and will continue to hecome, an 
everyday part of our lives, some 
means of bettering signal-to-noise 
ratio is needed. What we suffered 
from mono, because we could 
make a direct and favourable 
comparison with a.m., is intoler- 
able when we listen to stereo 
v.h.f. broadcasts. 

This is partly psychological. In 
this country, some parts at any 
rate, stereo radio is very new : in 
some parts, still a vague promise. 
We tend to want our money's 
worth. We listen more intently. 
We wait, with bated breath, for 
some evidence that the . studio 
engineer has his wires crossed 
and is allowing us to eavesdrop 
on a prompt from the wrong side 
of the wings. 

The trouble, however, goes 
deeper. We now have the 
artistes aware of anti-noise pos- 
sibilities; feeling they may have 
been cheated out of their full 
whack of exposure unless the 
engineering department has done 
its damnedest. Can you imagine 

Evesdrop on a prompt. 
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someone like Arthur Garratt chat- 
ting scientifically to us without 
the full benefit of every decibel 
available; or James Burke, let 
alone Raymond Baxter, doing a 
'what's to come' piece without the 
full armoury of technics at their 
backing? 

Henry was particularly amused 
by the Larry Adler comment that 
Woman's Own would not let him 
retain his title for an article : 

'What kind of noise annoys an 
Oistrakh?' They etiolated it to : 

'No Noise is Good Noise.' 
Beneath the levity is a serious 

question. What sort of noise 
would annoy an Oistrakh? Cer- 
tainly not always the same sort 
of noise that perturbs ordinary 
mortals like you and me. Noise 
is a subjective thing. In an iron 
foundry, Thor could bash on 
regardless, but while I am tapping 
out this piece, the clack of a pair 
of platform soled shoes beneath 
my window can be utterly dis- 
tracting. Well, I mean, they have 
a new au pair just down the 
road . . 

In the middle of the night, noise 
is the breathing of a wayward 
moth. To Patrick Moore, 1420MHz 
is probably the bête noir fre- 
quency*, while to sundry girl 
operatives in a factory, constant 
vibrations at 37Hz caused genuine 
excuses for sick headaches. 

Probably the noise that would 
annoy an Oistrakh would be a 
second fiddle slightly out of tune 
in the opening of the Bach Double 
Violin Concerto. You can't do 
much about that with Dolby. 

Trouble with the f.m. broadcast 
situation is that everybody has to 
be in on the act, or there is no 
point in applying signal tailoring. 
The other trouble, less often 
mentioned, is that current sys- 
tems act on signals below a 
certain arbitrary level and within 
certain frequency bands. Which 
is all very well, but what about 
the background noise that ac- 
companies some high level sounds 
and can still be heard? 

No. 102 

No 
noise 
is . . 

Rroathing of a wayward moth. 

Studio types will tell you that 
"compandor" systems carry that 
particular penalty. Get a few of 
those big bass drum thwacks in 
the Panufnik "Heroic Overture" 
overriding a musing woodwind, 
and the processing inserts a 
'noise swish' that has become so 
much a familiar phenomenon to 
us that we think the live per- 
formance lacks something. 

Just like the old lady who 
complained after a concert that 
the orchestra did not sound as 
'mellow' as on her pre-transistor 
radiogram. 

Even the best BBC boffins will 
not be able to reinsert her "lost" 
frequencies in the right propor- 
tion. They cannot even do much 
to restore power lost to you by 
your distance from the receiver. 
It is a point not aired often 
enough by those hi-fi salesmen 
who insist (metaphorically) on 
assuring customers that they can 
get good stereo on a discarded 
clothes-line ! That is, transmitter 
power will not of itself determine 
the range of broadcast reception. 
This is determined by the height 
of the aerial, the topography of 
the earth, humidity, temperature 
and other atmospheric mysteries. 
What the extra power does is 
precisely what we are here con- 
cerned with : it improves the 
signal-to-noise ratio. 
* 1420MHz is the radiation fre- 
quency of the neutral hydrogen 
that results from the collision of 
hydrogen atoms: the intergalactic 
wavelength. 
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KEEP WARM ATA 
COOL PRICE. 

Slash central heating costs with 
AMKIT. 

If you can put in electric wiring, you can install 
Amkit. The unique nylon pipe hot water central 
heating system, that you install yourself in hours. 

Look at these advantages : 

No soldering 
No 'T' junctions 
No special equipment 
No leaks, no lagging, no corrosion 
No structural upheaval 
Just reliable, effective central heating (Guaran- 

teed 25 years) at a saving of between £150 & £250. 
This famous system has been successfully market- 
ed since 1968. 

Clip the coupon, and we'll tell you more. 

To Autocon Manufacturing Co. 
Spring House, 10, Spring Place, London, NW5, 3BH 
Please send your brochure telling me all about Amkit. 

Name 
Address 

PW2 
CA M 

-I 

J 
or see for yourself at: THE AMKIT D.I.Y. CENTRE, 

15, Procter St., London, W.C.1. (opp Holborn Undgnd). 
Open Mon-Fri 9.30 am-5-30 pm. Sat 9 am-1 p.m. 
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GIRLS! 
You CAN EARN E70p.w. 
Plus e citins Veal-x:1d secure future. 
HOW? 
Get into the fabulous Computer Industry now. On the ground 
floor. While industry, commerce, science and governments are 
desperately seeking trained personnel, Give us only four to 
six weeks and we can train you in any one of the three vital 
careers in computers: (1) Programming (men and girls). 
(2) Operating (men and girls). (3) Key Punching (girls 
exclusively). 

We are the only training organisation able to 
make this offer. And our teaching methods 
succeed because they combine specially pre- 
pared courses with equipment such as the 
unique Eduputer, exclusive to us. 

Thanks to our methods, people from all 
walks of life have exchanged boring, under- 
paid, insecure jobs for careers that have 
meaning, prestige and security. 

Past performance counts for nothing. Pro- 
vided you have the aptitude (which we can 
discover quite simply), there is no reason why 
you should not get out of the rut and into 
Tomorrow's World---the fascinating world 
of Computers. 

The moment you qualify-and we will help 
you do just that-one of our own exclusive 
appointments agencies will introduce you to 
opportunities galore. Worldwide. At no cost to 
you. All part of our continuing service. 

What have you to lose by enquiring ? Information 
and advice are yours for the asking. 
Post the coupon TODAY for full details FREE and 
without obligation. 

London Computer Training Services 
R67, Oxford House, 9-15 Oxford Street, W.1. Telephone: 01-437 9906 

Please send me your free illus- 
trated brochure on training for 

Computer Programming 
(men and girls) Ejj 

Computer Operating 
(men and girls) E:1 

Key Punching 
(girls exclusively LI 

(tick appropriate box) 

Name 

Address 
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teansistee 
G. R.WILDING 

TRANSFORMERLESS complementary output 
stages are widely used in transistor receivers 
and amplifiers, since they confer the advantage 

of push-pull operation without the disadvantages 
of wound components. 

The bases of the output pair are directly fed from 
the collector of the preceding driver stage and it only 
becomes necessary to include a low value resistive 
component between driver load and collector to 
develop the required p.d. for establishing their no- 
signal forward bias. 

When germanium output transistors are used, 
requiring a base/emitter p.d. of about 0.2V, a silicon 
diode will develop the voltage to bias them both, 
but if silicon transistors are employed, two silicon 
diodes will be necessary. 

Alternatively, a low value fixed or variable 
resistor may be used, and shunted by a miniature 
thermistor so that as ambient temperature increases, 
the latter's resistance decreases to reduce forward bias 
and thus stabilise the mean operating current. In 
some receivers a diode-connected transistor may be 
used and, if of similar thermal characteristics to 
the output pair, will compensate for temperature 
changes in similar fashion to a thermistor. 

Current designs employ diodes, thermistors, fixed 
and variable resistors in many permutations and 
some of the more common ones are shown in Fig.1 
together with a typical basic transformerless output 
stage. R1 constitutes the driver collector load with 
the forward biassed diode developing the required 
potential for Class B operation, R2 and R3 stabilis- 
ing output transistor working and minimising their 
spreads in characteristics. 

When the driver collector voltage rises, b/e poten- 
tial of Tr2 rises to increase its conductance, but the 
b/e potential of Tr3 is reduced to lower its conduc- 
tance still further from the Class B position, and 
into cut-off. 

Ihrhen driver collector voltage reduces, the reverse 
happens, so that each transistor virtually only ampli- 
fies one half-cycle of the applied signal. By carefully 
selecting the no-signal operating point just above 
cut-off and therefore the most curved section of the 
transfer characteristic, highly efficient working with 
minimum crossover distortion can be achieved. 

In the latest GEC 2541/Sobell 1541 portables, the 
amplifying properties of a transistor are utilised to 
give particularly good bias compensation against 
variations in amplifier supply voltage and ambient 
temperature. 

The circuit is shown in Fig.2, with the output 
from a BC148 pre-amplifier being capacitively fed 
to audio amplifier Tr64. 

This latter stage also DC stabilises the output 

-ve 

(a) (b) 

BA 114 

Fig. 1 : (a) Basic complementary push-pull output stage, obtaining bias 

for the matched transistors from the voltage developed across diode. 
For germanium transistors, one silicon diode will develop the required 
p.d., but for silicon transistors, two silicon diodes in series will be 

necessary. Fig. 1 (b) to (f) : Alternative methods of providing forward 
bias, showing typical values, exact values depending on transistors 

used and supply voltage. 

961 



R86 
39k 

2- 5pF 
C96 R87 

150k 

2- 5V 

C 94 
From 220nF 
pre-amplifier 

R 88 0-15V 
100k 

Tr 64 
BC148 

4V 

VR52 
200 

R 92 
220 

R93 
220 

C99 

25pF 

48V 

Tr 66 
AC128 
Bias 
stabiliser 

4.4V 

4-6V 

R 89 
12k 

ROO 
15IL 

C97 
C98 4-4V 
1nF 

200 jiF 
Tr 65 

-9V 

Tr67 
AC188 

C100 

1000.0 F 

Tr68 
AC187 
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transistors, for with its emit- 
ter resistor being returned to 
the junction of their emitter 
resistors, while its base is 
held at a fixed potential by 
the R86/87/88/90 chain, any 
variation in the voltage at 
the output transistors emit- 
ters produces collector cur- 
rent changes in Tr64, which, 
due to DC coupling being 
maintained throughout the 
circuit, alters the individual 
biasing of Tr67/68 and 
equalises their working condi- 
tions. 

Normally, the voltage at 
the junction of R94/95 is 
-4.5V, but if this tends to 
rise due to inequalities in the 
conductivity of Tr67/68, the 
emitter voltage of Tr64 will 
also be raised to increase its 
forward bias. 

Tr64's collector current will 
therefore increase and as this 
is also the base current of 
driver Tr65, the latter's col- 
lector current will increase but decrease its collector 
voltage applied to the bases of the output transistors. 

Net bias to Tr67 will therefore reduce, but in- 
crease to Tr68 and result in a lowering of the vol- 
tage at the junction of R94/95 to its original value. 

Bias compensation is achieved by utilising the 
voltage developed across Tr66 and VR62 to forward 
bias the output transistors. 

Normally, collector voltage of Tr66 is -4.8V and 
emitter voltage is -4.4V, and as the junction of 

Inputs 

armidl 

( 5 

Fig, 2 : DC coupled driver and output stages 
used in GEC 2541/Sobell 1541 six wave- 
band portables. The complementary push- 
pull output stage is stabilised in two ways, 
by Tr64 which equalises their mean 
operating voltages via Tr65, and by Tr66, 
which compensates their forward bias 
against variations in supply voltage and 
ambient temperature. 

Fig. 3: AF circuit used in several BRC 
portables, utilising a saturated transistor 
Tr10 in series with the supply to provide 
forward bias to the push-pull output stage. 
With Tr 6 being DC coupled to Tr7, varia- 
tions in the former's emitter current due 
to supply or temperature changes produce 
changes at the junction of R36/37 which 
effect compensating alterations to Tr10's 
bias and the voltage developed across it. 
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Tr8 
AC154 

Tr 9 
AC154 y. 

Tr10 
AC169 

L30 

-9V 

R38 
4.711 

+ ve 

R94/95 is -4.6V, ignoring the small voltage drop 
across resistors, the output transistors are each for- 
ward biassed to 0.2V. 

Due to the collector current of Tr64 being the 
base current of Tr65, the latter transistor becomes 
very sensitive to small changes in supply voltage 
and temperature. Increases in Tr65's collector cur- 
rent produce proportional increases in the voltage 
developed between the slider of VR62 and Tr66's 
emitter to reduce the c/e potential and therefore 



forward bias to the output stage. 
Bias for the transistors in conventional push-pull 

transformer circuits is usually obtained from a 

potential-divider across the supply, invariably includ- 
ing a thermistor for compensation against thermal 
changes. 

However, several BRC receivers incorporating this 
type of circuit employ a transistor specifically for 
bias compensation whether from changes in tempera- 
ture or supply voltage. 

A typical example of such a circuit is shown in 
Fig. 3 where the compensating tramistor, Tr10, is 
placed in series with the positive supply line to 
chassis. 

The emitters of the output transistors are returned 
to positive by the 4- 7f / resistor R38, while the bases 
are taken directly to chassis via the centre-tapped 
secondary of the driver transformer. 

The chassis is slightly negative to positive supply 
by the voltage developed across Tr10 which in turn 
is regulated by the forward bias tapped from the 
junction of R36/37 in the emitter lead of Tr7. 

As Tr6 is DC coupled to Tr7, variations in the 
former's collector current, due to changes in supply 
voltage or ambient temperature, become amplified 
by the latter and produce proportional changes 
across R37 to vary the bias applied to Tr10 and thus 
its collector/emitter p.d. 

Although worked in a highly saturated condition, 
Tr10 dissipates only a small wattage since its col- 
lector-emitter voltage is only a fraction of 1V. 

SINGLE STAGE FEEDBACK 
The simplest method of introducing negative feed- 

back to one transistor stage is to omit the emitter 
resistor's decoupling capacitor, so that as emitter 
voltage follows base voltage, the effective b/e poten- 
tial is reduced to reduce stage gain. , 

When the emitter resistor is fully decoupled, ie, 
by a capacitor large enough to hold emitter voltage 
constant at the lowest frequency handled, full gain 
is obtained. 

A less widely used but very effective arrangement 

-17-7 V 

-15V 

To R.H. channel 

Input -0 
C302 

47n F 

C306 
=:=125.p F 

R307 
10k 

R310 
R304 22011 
1M 

1-5M 
C304 R312 
47nF 47k 

BC149C 

C308 
Output 

100 nF 

+ve 

Fig. 4: Low noise audio input stage of GEC six + six stereo unit, 
forward biased from the collector, but with the AF signal largely 
filtered out by decoupler C304. R3061302 therefore DC stabilise the 
transistor while the undercoupled emitter resistor R310 introduces 

negative feedback. 

Stabilised supply 
to tuner/IF R81 -9V 

+ve 

Fig. 5: AF pre-amplifier used in the GECISobeli range of portables 
forward biased by R82 directly from the collector, and applying both 

negative feedback and DC stabilisation. 

is to supply the base bias feed from the transistor's 
collector instead of from the lt rail. 

This can be done whether emitters or collectors 
stem from chassis, and as well as introducing signal 
negative feedback, also stabilises the transistors DC 
working conditions, since an increase in le for any 
reason increases the voltage drop across the collec- 
tor resistor to reduce forward bias and restore the 
original position. 

For DC stabilisation without signal negative feed- 
back, it is only necessary to split the base bias resis- 
tor and decouple the junction with a high value elec- 
trolytic capacitor. 

An example of such an arrangement is given by 
both of the low noise audio input stages of the GEC 
6+6 stereo unit, as shown in Fig.4. 

R312 is the collector load stemming from positive 
chassis, while R306 and R302 provide forward bias 
directly from the collector. 

Both being of very high value. practically all the 
-12V 

R32 
15011 

R31 
6811 

R30 
3311 

+ve 

Fig. 6: Single-ended output stage used in many Philips car radio 
portables. R33 provides signal negative feedback, but not DC stabilisa- 
tion, due to the primary resistance of the output transformer !only 
being one ohm. R30 is set to produce a no-signal collector current of 

550 mA. 
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TAKE 
DAVID ANDREWS 

No. 57 
NEON FLASHER 

A series of simple transistor projects, using 

IT must be admitted that the possible applications 
for this circuit are rather few and far between 
but it is, nevertheless, offered as a novelty that 

some readers might like to exploit. The author recalls 
seeing an. advertisement a few years ago for a 
present for the "man with everything"-it was a 
heated toilet seat with a built-in flasher to act as a 
beacon in the dark ! This circuit could possibly be 
used in the latter function without risk of electrocu- 
tion or perhaps it could be used as a sleep inducer 
in the child's bedroom! 

Operation 
The function is to make a small neon tube flash 

at a rate of about one flash per second, the driving 
source being a nine volt battery. Current consump- 
tion is very small, approximately 1 to 2 mA (average), 
thus a small battery could power the unit for con- 
siderable periods. The unijunction transistor Trl 
Fig. 1 forms a relaxation oscillator that produces a 
positive-going pulse at base bl approximately once 
a second. Frequency of operation is set by R2 and 
Cl. For the above quoted rate R2 ought to be 10kr/ 
but slower rates can be obtained by increasing its 
value to 100kft. Should faster rates be required Cl 
can be reduced in value proportionatelY. 

The positive-going pulses from the oscillator are 
fed to the emitter follower Tr2 that provides suffi- 

111. 

B11 
9V i 

Tr3 
BC108 

If R2=10k , flash rate =approx 1per sec ckC."5-9) 
=100 k,flash rate=1 per 10 sec 

Fig. 1. Circuit of the neon flasher. R2, which, with Cl, controls the 
flash rate could be made variable using a potentiometer. Additionally, 
Cl could have switched values. 

* components list 
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not more than twenty components. 
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R3 oTr2oe 

t? 

T7-3 

Fig. 2, The circuit can be constructed on veroboard as shown above. 
The board, transformer and neon lamp could be fitted into a suitable 
aluminium or plastic box. 

cient drive to cause Tr3 to go into saturation. The 
rapid rise in current through Ti's primary induces 
a high voltage across its secondary windings and 
this causes the neon to strike. This is repeated every 
time Tri goes through the conductive part of its 
oscillating cycle. 

DI should not be omitted as it protects the base 
collector junction of Tr3 from high reverse voltages 
when Tr3 switches off. The ,transformer can be any 
small mains one that has a 6-3V output; note, how- 
ever, it is connected into the circuit with the 6-3V 
winding as the collector load and the neon con- 
nected across the 240V winding. 

TRANSISTOR BIAS & FEEDBACK 
-continued from page 963 

AF signal is filtered to chassis through the de- 
coupler C304. 

In the latest GEC/Sobell 6 waveband portables, 
negative feedback and DC stabilisation is applied 
to the pre-amp stage by a 3-3M11 resistor from collec- 
tor to base, further feedback being developed across 
the unbypassed resistor in its emitter lead, Fig. 5. 

In common with the other AF stages, this stage 
is operated from the negative 9V rail, R81 and zener 
diode BZY88 providing a stabilised supply for the 
tuner and i.f. stages. 

Most transistor receivers employ a push-pull 
output stage of one form or another, with a feedback 
loop extending from the speaker to the driver stage, 
but in some Philips car radio models, a single ÄD140 
is used, signal feedback being provided by a 560f/ 
resistor from collector to base. 

A typical example is shown in Fig. 6, but no DC 
stabilisation is provided by the resistor in this case 
since the DC resistance of the output transformer 
primary is only ill, but effective signal feedback is 
achieved since the output transformer's impedance 
to AF is comparatively high. 

Forward bias is therefore provided by R32/R31, 
and to a lesser extent by R33, since it is much higher 
in value, while R30 sets the correct no-signal collec- 
tor current at 550mA. 



THE TRANSMITTER 
The transmitter, Fig. 6, consists of just two NE555 

IC's and a few resistors plus capacitors. More re- 
sistors may be switched in as required to provide 
more tones. 

The transmitter uses four channel tone encoding, 
but the receiver only employs two of these. One 
for 'ON', one for 'OFF'-the other two being spare 
for future use. 

As stated earlier, the simplest of the command 
functions is accomplished by detecting the presence 
of the ultrasonic carrier. 1C2 is programmed to pro- 
vide the ultrasonic carrier at the frequency of the 
transducer. In the authors's case, this was 40kHz. 
The output of the 555 is a square wave fed directly 
to the transducer. 

The next step is to frequency modulate the ultra- 
sonic carrier. This is very simply achieved by IC1 
feeding the appropriate tone into pin 5 of IC2. The 
tone frequencies can again be selected from Table A 
and switched by means of a multiway push button 
unit. 

R1 6.8k Sib 

On r7O'ff 
R2 R3 
10k 390 S2b 

0-NAA,--NA.Ar-o ir"15 

R418k 
S3b 

R5 150k S4b 

r25k 

ROLAND PERRY 
The PCB layout is detailed in Fig. 7, and this board 

fits neatly inside a Norman Rose AB7 aluminium box, 
along with battery and clips. The transducer is glued 
on the outside of the case. No doubt a more pleasing 
arrangement could be evolved without much effort, 
since aluminium boxes always betray a certain 
amateurish technique. A multipurpose plastics case 
will shortly be made available to accommodate this 
requirement. 

When wielding the soldering iron around the cir- 
cuit there is not much to be said, apart from "put 
the 555's in the right way round." Experience 
(bitter), shows that the 555 is not one of the hardier 
IC's, and can be made defunct with very little 
effort. The author finds a desoldering tool of some 
kind is one of the most invaluable items in the 
constructor's toolkit. 

The switch on the tone channel in the prototype 
was soldered directly to the board so when designing 
the board, try and accommodate the switch in a 
similar fashion, since it can save much time, and 
should mean that wiring mistakes will not occur. 
Remember that one pole of the switch on each tone 
channel is used to switch the supply. 

S1,2,3,4 S2a S3a S4a 
Tone + Carrier Off 

_ On/Off L_ 

R61.2 

I 

C2 1011F 

R10 220 

Key to Tone + Carrier 
On/Off switches 
S1 .. Tone 1 Off 
S2 Tone 1 On 
S3 Tone 2 Off 
54 Tone 2 On 

Note: 51,2,3,4 are 
spring loaded, 
normally 'Off' 

IC1 
NE555 

6 

Ci 
0.1pF 

I 

R81.2k 

+9V 
Off On 

S5 Carrier only 
On/Off 

C7 101,F 

CS 47JJF 

IC2 
NE555 

T1000pF 

X2 / 
-r 

-ve 

Fig. 6. Circuit of the transmitter or controller, ICI providing the tones which modulate the carrier produced by 1C2 Note :-R10 was inadvertently 
omitted from components list. 
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Fig. 7 Actual size layout of the printed circuit board and location of components. 

The finished controller, the switch providing "carrier only" control 
when required. 

ALIGNING THE TRANSMITTER 

1. Operation of the carrier transmitter, 1C2, is 
checked by supplying 9V to the system. Place 
the transmitter and receiver close together and 
monitor the output at pin 9 or 7 of the 
SN76660N. Now tune the transmitter preset on 
IC2 until the meter reading deflects, indicating 

966 

IMO 

Completed board ready for mounting into case. 

the presence of the correct ultrasonic carrier, 
usually around 40 kHz. 

2. Align the ultrasonic tone decoder module as set 
out in the section on that unit. It may be useful 
to monitor the output by means of an LED, to 
indicate output status. The limiting resistor, Rx, 
should be chosen to suit the available LED, a 
typical value is 820u for a TIL209, Fig. 3. 

-continued on page 987 



IN NEXT MONTH'S 
PRACTICAL 
WIRELESS 

CASSETTE 
RECORDER 
ADD 
TuNEn 
AmPunER 

* STARTING CONSTRUCTION STRAIGHT AWAY 
IN THE MARCH ISSUE OF PRACTICAL WIRELESS 

Following the unprecedented success of 
Project Q4 quadraphonic sound system, 
Practical Wireless brings you another top 
design for the home. This is the first British 
published do -it- yourself domestic high 
quality tuner amplifier design that includes 
a built -in cassette recorder, all at a fraction 
of the cost of commercial equivalents. It is 
incredibly easy to build if you have basic 
experience with printed circuit board 
assembly. 
Using a prealigned module for f.m. radio; 
integrated circuit preset a.m. radio, inte- 
grated circuit stereo decoder and full stereo 
amplification (easily extended for quad); 
facilities for pick -ups and tape. Houses a 
mono or stereo cassette tape recorder or 
tape player, has twin tuning dials for tech- 
nical- "him" and non -technical -"her "; 
stereo pilot beacon; simple controls. 
There are no fiddly tuning capacitors to 
drive; the tuning dial operates voltage con- 
trolled circuits by a potentiometer. 
We have proudly incorporated easily a- 
dopted techniques to simplify construction. 

ALSO: - 
I C WAVEFORM GENERATOR 

CRYSTAL HARMONIC CALIBRATOR 

ON SALE st FEBRUARY, 

ORDER NOW FROM YOUR NEWSAGENT 
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ALL electronic equipment uses power supplies 
of one kind or another and so the experi- 
menter needs a variety of DC levels. Power 

supply stability is unimportant for some circuit 
designs, but many amplifiers perform better if driven 
by a stabilised supply and, if it has a really low im- 
pedance output, decoupling may be unnecessary. In 
particular, DC amplifiers require stabilised supplies. 

This stabilised supply aims at a professional per- 
formance, but uses low cost components readily 
available to the constructor. The output is fully float- 
ing or may be used in twin pack applications (centre - 
point earthed) described at the end of this article. 

BASIC PRINCIPLES 
The majority of stabilised power supplies use the 

emitter follower principle where the emitter takes 
up a potential slightly less than that applied to the 
base of a transistor, Fig. 1. A reference voltage from 
a battery or a zener diode applied to the base of this 
transistor will yield an output voltage quite well 
stabilised against load and supply variations. An 
NPN transistor is shown in Fig. 1, but a PNP will 
perform equally well in the negative supply line. 

Unfortunately, such a simple circuit is seldom ade- 
quate, especially if one requires a variable output. 

+ ve 
Fig. 1: Basic voltage 

stabiliser. 

Fig. 2: Improved per - 
formance is obtained 
by use of a difference 

amplifier. 
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SI JPPIN 
DESIGNED AND DEVELOPED BY THE I PC TECI. 

Fig. 3: A 0-30V 1A stabilised supply with 
overcurrent limiting and voltage and 

current metering. 
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Fig. 2 shows how to modify the basic circuit by 
adding a difference amplifier to improve stability. A 
sample of the output voltage passes to the difference 
amplifier, which compares it with a reference volt- 
age. The difference amplifier has a very high gain, so 
that if the output voltage increases or decreases com- 
pared with the reference, the transistor base voltage 
immediately moves in a direction which compensates 
for this change. In addition, because this action is 
effective up to ripple frequencies, the circuit also 
provides extra smoothing of the output. 

PRACTICAL CIRCUIT 
This power supply is based on the circuit of Fig. 2, 

but incorporates features to overcome practical limi- 
tations of the components used. Fig. 3 shows the full 
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INICAL SERVICES DEPARTMENT 

'R2 
'1k 

6 

R6 
10k 

R7 
Tr1 27 

2N3053 

R8 

24a 

Tr2 
BC184 

Sample 

Tr3 
2N3055 

R12 R13 

3.6k 150 
' R14 

R9 150k 

0.5 

S3a 

1A 

Reference 

VR1 
C5 50k 22k 100yF C4 

10yF 

T 

R5 

R15 
150k 

620 
(see text) 

R11 
2.4k 

Meter 
12500 
100yA 

1 

11oV 
30V 

R16 
100k 

¡53b 

10V 
30V -. 

+ve 

Output 

-ve 1 

circuit in which a transformer giving 36 -0 -36V RMS 
supplies the basic voltage. The transformer voltage is 
not very critical, windings giving between 32 and 38V 
would be adequate. For convenience, a bridge recti- 
fier operating as two full -wave rectifiers provides the 
positive and negative voltage rails, but four separate 
diodes may be used if preferred. The main positive 
supply uses two 2,500µF smoothing capacitors, but a 
single 5,000µF capacitor can be used if available. 
Negative bias for the reference chain is provided by 
Dl and D2 and smoothed by C3. 

The series regulator (emitter follower) uses a 
2N3055 transistor Tr3, connected as a Darlington pair 
with Trl a 2N3053 to reduce the current needed from 
the difference amplifier IC1. The resistors RIO /Rll 
which sample the output voltage are connected across 
the output terminals together with C5. R10 may need 

selecting to ensure that the supply will give its maxi- 
mum 30 -31V output. It is important that R10, R11 
and C5 are mounted directly at the output terminals. 
The output voltage sample from RIO /R11 passes to 
the inverting input of a 741 operational amplifier, 
which is used because of its low cost and ready 
availability. 

On range 1, which gives 0 -1OV, the 741 takes its 
power from ± 15V supplies derived from the main 
voltage rails by R2, D5 and R3, D6. D7 has no func- 
tion on this range. The reference voltage is set by 
potentiometer VR1 which is connected between the 
± 15V rails. When switched to range 2, the whole 
ICI supply rises positively by 18.3V (D6 +D7) and 
provides a new reference voltage for operating over 
the 10 -30V range. This arrangement is necessary be- 
cause the 741 integrated circuit will swing between 
± 1OV satisfactorily, but not reliably outside these 
limits. However, tests show that the stabilised ranges 
are in fact rather wider than specified. 

Transistor Tr2, whose emitter -base junction is con- 
nected across a 0.5n resistor R9 in series with the 

* Specification 

Voltage ranges 
0--40V 

10-30V 
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;:Vôif®ige `` 
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output, provides current limiting. As the output cur- 
rent rises above 1A, the voltage developed across R9 
switches on transistor Tr2. This shunts the control 
voltage applied to the base of Trl, reducing the out- 
put voltage to a low level. Transistor Tr2 is not 
critical and a spare lying in the junk box will prob- 
ably serve for this. One can test the current limiting 
by supplying 5 -10V at lA and then increasing the 
voltage until the current stops increasing; if this 
occurs in the region of 1 to 1.4A the unit will be 
satisfactory. The current of the design model limits 
at 1.2A. It is, of course, necessary to use an external 
ammeter for this test. 

METERING 
To make a really professional job of this supply, 

a metering circuit has been incorporated. However, 
as meters are expensive one can omit this circuit 
and instead fit a calibrated dial to the potentiometer 
VRl. This will be suitable for applications not re- 
quiring accurate voltage settings. To use a meter 
which differs from the one specified calculate the 
appropriate series multiplier resistors. 

The following examples, using a 100 /LA 1,25011 
meter, shows how to calculate the values of the 
resistors using the formula:- 

RTOT:11, = R meter +R series 
Voltage range required x 1000 
Meter F.S.D. in milliamps 

10 volt range (R16) 
10 x 1000 

RTOTAL 
100k12 = 0 1 

Strictly one should subtract the meter resistance 
from this figure, but in practice the effect is insignifi- 
cant and may be neglected. 

30 volt range (R14 +15) 

RTOTAL = 
30 1000 - 300k12 

The most satisfactory way of producing this resist- 
ance is to use two 150k12 resistors in series; again 
one may neglect the meter resistance. 

Current range. Since R9 is directly in series with the 
output current (apart from a small load which R10 
and R11 take), it will drop 0.5V at 1A. The meter has 
to read this voltage to measure the current, using a 
series resistance obtained from the calculation:- 

+ve rail 

30V 

RTOTAL = 0SÓ 17000 
5,00012 

R 

+ve 
terminal 

15V 

Earth 
terminal 

Unbalanced 
load Ix 

15V 

-ve rail 
CKG5F 

970 

-ve 
terminal 

Fig. 4: Basic voltage divider using two emitter -followers. 

View with front panel open to show wiring to controls with C5 and 
R10/11 mounted at the output terminals. 

In this case the meter resistance is a significant part 
of the total and must be subtracted to give the value 
for R12 & 13 as 3,75012. One can make this up from 
a 3.6k1í in series with a 15011 resistor. Close toler- 
ance resistors (2% or better) are essential for the 
meter circuits. 

The current range determines which meter can be 
used. For example, if one used a 5mA meter the 
above calculation gives a total resistance of 10012, so 
the internal resistance of the meter would have to 
be not more than this. 

TWIN PACK SUPPLIES 
Frequently one needs a positive and a negative 

supply rail to drive DC amplifiers, operational ampli- 
fiers and similar circuits. For these applications one 
may use two power supplies of the type described, 
because a floating supply may be connected with 
either its positive or negative rail earthed. Commer- 
cial twin packs usually duplicate the stabiliser dr- 
cuits and have additional windings on the mains 
transformer. If a suitable transformer is available, 
there is no reason why you should not use the same 
system. However if one is content with lower volt- 
ages, then the floating supply can be converted into 
a twin pack for an additional cost of about £3. 

If one connects two equal resistors across the float- 
ing output and earths their centre point, the negative 
rail will be below earth potential and the positive 
rail will be above earth by an equal amount. 

In practice, two resistors are unsatisfactory be- 
cause the two supply rails will not remain balanced 
with varying loads, but one can use instead two 
emitter followers, Fig. 4. In this arrangement the 
bases of the transistors are connected to a voltage 
half way across the 30V supply and the emitter fol- 
lows this voltage. By connecting the emitters to earth 
one obtains a twin pack supply. 
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Fig. 5: Adding this circuit across the output of Fig. 3 provides an optional balanced output facility. 

The simple . circuit shown in Fig. 4 is also unsatis- 
factory for three reasons. First, short circuits on 
either of the outputs will `blow' the opposite transis- 
tor. Second, the wattage ratings of the transistors 
limits the out -of- balance current, so that if one em- 
ploys low wattage transistors, one must balance the 
loads carefully. Third, because changes in the out -of- 
balance current cause an excessive voltage drop in 
resistor RB, the rails will not be very stable. 

Fortunately, one can cure all these faults quite 
simply by using high power transistors (mounted on 
a heat sink) driven by a feedback amplifier as 
shown in Fig. 5. In this arrangement IC2 constantly 
compares the output of the emitter followers with the 
reference input, and maintains the balance under all 
conditions. Because 1C2 will not operate at very low 
levels the voltage range available from this twin 
pack is limited. However, the range provided 
( + 5-15V) is satisfactory for most applications. 

Some difficulty may be experienced in obtaining 
the 2N3791, used in the prototype. The Motorola 
MJ2955 (also in a T03 package) is specified as a 
PNP complement of the 2N3055 and should be a satis- 
factory alternative. 

View of rear of unit showing circuit board mounted on back panel. 
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Fig. 6: Powering balanced and unba lanced equipment from a single 
supply. 

In practice, because the very low output impe- 
dance makes each rail `earthy' as far as AC signals 
are concerned, one can use the full 30V when the 
supply is wired in this fashion. For example, it is 
quite in order to connect a 30V amplifier, which is 
isolated from earth, across the terminals and to use 
a capacitor from a pre -amplifier connected to the 
± 15V supplies to drive it, Fig. 6. 

CONSTRUCTION 
A standard instrument case measuring 1214 x 712 x 

512in. provides 'a suitable unit in which to house the 
power supply. Fig. 7 shows the front panel marked 
out ready for drilling. 

11 

:5 

52 

M1 

VR1 S4 

-ve +ve 

IAM 0131i 

Fig. 7: Drilling dimensions for the front panel. Hole sizes should 
suit the components used. 
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Fig. 8: Layout of component and wiring sides of circuit board. All components are mounted on terminal pins. 



* components list 

Resistors 
R1 non iw 5% 
R2 i.kû1W5%. 
R3 1 -8k44 1W 5% 
R4 1 ,5161 ¡W 5% 

, R5 ?kû 
R6 1Ok1LW5% 
Rl 271W5% 

Capacitors 
cl 2500;LF 63V 
C2 25OOF63V 
C3 1001LF63V 

Tri 3953,,,j'"''''' 

Tr3 2N3055 
Ici SN72741 
* See text 
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as°nic Electronics). 

r9 
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. Terminats' 
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°Is°1 27k(Hom Radio). Kno s 

* Additional corn pon 
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Twln Pack 

output, 

Resistors 
R17 R18 5 6k R19 iOka 

Semiconductors 
;r4 2N3 055 1C2 SN 

-.29 5 5 
Note:-The 

landmj at piusVAT1 fr°m JetmYn 

)Te Keat. 
F0s t nd Pa,ing25pp 

der 

Miscellaneous 
TS:STToggie, T03 

hatstak 
(chf:masonic 

Electronics). T03 Mica washers and insulating 
es (2 set 

ic; 
ocket 

.ki.ao 

Si DpQr Toggle. i 
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e * S a 2 

lo 

awavwafer. Meter 10012A 125O2 (RS Components 
r 36-0-30v 1 '1A (RS con 

- 
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. 
Neon panel lamp 250 

With the exception of the two 2500/AF capacitors, 
which are attached with insulating "P" clips to the 
transformer, all other components are assembled on 
a G x 334in 0.1 matrix plain veroboard. This is 
mounted on the back panel using 6I3A spacers to give 
the required clearance. 

The layout of the board Fig. 8 does not pose any 
problems. One can work logically through the circuit 
diagram starting with the bridge rectifier at one end 
of the board, and progressing through to the output 
of transistor Tri at the other end. Links between 
components on the circuit board and points else- 
where in the unit should be made via terminal pins 
on the edge of the board. Flexible wiring connects 
these pins and the external components. 

ASSEMBLY 
First the transformer and heat sinks are mounted 

inside the case, Fig. 9. Depending upon its size the 
transformer may foul the output switch mounted on 
the front panel, in which case ìt must be moved back. 
The two heat sinks carrying the transistors Tr3, Tr4 
and Tr5 are bolted together and attached to the side 
of the case using a simple bracket. Mounting these 
transistors so that their base and emitter connections 
are accessible when the front and back panels are 
removed makes wiring and testing easier. 

Finally, the interconnecting leads have to be 
attached to the panel, transforme' and power tran- 
sistors. The transformer wiring is kept separate and 
wired directly to the mains switch, indicator neon 
and bridge rectifier connections. The three wires 
from the output terminals, namely positive, negative 
and sample, are critical and are loomed together to 
run directly to their respective circuit board connec- 
tions. 

The remaining interconnecting wiring is also 
loomed together for neatness, and in consequence 
wire identification is necessary. The number of wires 
involved makes colour coding impracticable, so a 
simple method of wire identification or masking tape 
marked with letters can be used instead. As a pre- 
cautionary measure wire lengths should be kept to a 
minimum, but they should be long enough to allow 
the back and front panels to be laid flat. 

1AM 01331 

Primary 

Ti 
Mains transforme 

Secondaries 

2.11/' 

2.141 

Back 

Heat sinks 

3" /8 x 4 long 
spacer 

1 
4 

Front 

Tr4 above 
Tr5 below 

Tr3 

3%; x4ong 
fixing bracket 

51/2" 

Fig. 9: Plan view showing mounting details of mains transformer and power 
transistor heatsinks. 
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The Sinclair Cambridge... 
no other calculator is so powerfu 

and so compact. 

Complete kit - £2495! 
The Cambridge - new from 
Sinclair 
The Cambridge is a 
new electronic / fr 
calculator from Sinclair, 
Europe's largest 
calculator manufacturer. 
It offers the power to 
handle the most complex 
calculations, in a 
compact, reliable package. 
No other calculator can 
approach the specification 
below at anything like the 
price - and by building it 
yourself you can save a 

further £5.50 
Truly pocket -sized 
With ail its calculating 
capability, the Cambridge 
still measures just 
44" x 2" x 1'4". 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 
life 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 £27.45 ! 
The Sinclair Cambridge kit is supplied to you 
direct from the manufacturer. Ready 
assembled, it costs £32.95 - so you're 
saving £5.50 ! 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. 

iisiii/!///sr/ 
..9% 

.1/10, 

-r r- --° 

(PLUS VAT) 

* Uniquely handy package. 
42" x 2" x1-3-6", weight 32 oz. 
Smart black and tan styling. 

* Standard keyboard. All you need 
for complex calculations. 

* Keys react with positive click 
when pressed. 

* Clear- last -entry feature. 
* Automatic ('implied') constant - 

no need for separate operating 
button. 

* Common -sense ('algebraic') 
logic - enter calculations just 
as you write them. 

* Calculates to 8 significant 
digits; fully floating 
decimal point positions 
itself automatically. 

I` Clear, bright 
U -digit display. 

* Unwanted zeros are 
suppressed. 

* Display flashes to 
indicate overflow. 

* Operates for weeks 
on four U16 -type 
batteries. 

1 

.: 
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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. 

O. Soft wallet. 

This valuable book - free 
If you just use your Sinclair Cambridge for 
routine arithmetic -for shopping, 
conversions, percentages, accounting, 
tallying, and so on -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. 

How ? 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. 

Sinclair 
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 60 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 'I 0 days, and 
well 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 : £24.95 -I- £2.50 VAT. (Total : £27.45) 
Price fully built: £29.95 + £3.00 VAT. (Total : £32.95) 

woo ____ sum an Nis mom Elm mom - ess min Nun u 

PW 274 
I To : Sinclair Radionics Ltd, London Road, 

St Ives, Huntingdonshire, PE17 4HJ 

1 

1 

1 

Please send me 

a Sinclair Cambridge calculator kit at 
£24.95 -{- £2.50 VAT (Total : £27.45) 
El a Sinclair Cambridge calculator ready 
built at £29.95 + £3.00 VAT 
(Total : £32.95) 
*I enclose cheque for £ , made 
out to Sinclair Radionics Ltd, and 
crossed. 

* Please debit my * Barclaycard /Access 
account. Account number 

Name 

Address 

1 

1 

1 

1 

1 

I*Delete as required. PLEASE PRINT i 
L. mum. NMI NMI MIN _ MINI MS 11- -- J 
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EETIER 

TESTEF ` 

W. MßNEY 
THIS zener diode tester is an inexpensive push- 

button device which quickly gives the stabilis- 
ing voltage of a zener diode and an indication 

of its quality in a matter of seconds. The tester may 
also be used to determine the polarity of the diode, 
which is sometimes difficult to establish from visual 
checks. The instrument may also be used as a "go "- 
"no-go" tester for normal diodes. 

Because of its speed and ease of use, this piece of 
apparatus is therefore a must for the "Unmarked and 
untested" device enthusiast and a very useful tool 
for any electronics workshop. 

Although mainly for bench use, battery operation 
is still desirable so the tester is therefore powered by 
an internal PP9 battery. 

THE CIRCUIT 
Most zener diodes in use lie in the range 2V to 

30V. Many such diodes will be outside the range of 
a single 9V battery so some means of high voltage 
generation must be available. It is possible to obtain 
the voltage required by the use of two or three 9V 
batteries in series but this is expensive in the long 
run and the replacement of batteries can become 
tiresome. A single transistor /inverter is therefore 
used to provide the required voltage from a 9V 
supply. 

The inverter consists of a power transistor in an 
oscillator circuit using a ferrite ring on which is 
wound a high voltage secondary giving about 
200VAC off load. Although the dissipation in the 

R1 
10k 

coC2 
10y,1F 

976 

lt 

Cl 

1Ut 
D1-D4 
1N4004 

111 
i::I:J: - - 150t -i- 

+ 

Trl 
2N3055 

i 

R3 
10k 

10k 

transistor is only about 12W a 2N3055 power tran- 
sistor is used as these are readily available and will 
take a lot of abuse during setting up, without failure. 

A ferrite ring is used in the transformer resulting 
in low external radiation and high efficiency. The 
AC voltage developed across the secondary winding 
is rectified using a silicon bridge. In the setup 
described the DC generated can reach around 250V 
if there is no diode connected to the test terminals. 

As can be seen from Fig. l the oscillator is very 
simple in design. On pressing Si, the "Voltage" 
switch a current flows in the collector winding caused 
by the bias resulting from Rl. The increasing flux 
in the core causes a feedback current in the base 
circuit in the correct phase to sustain oscillation. The 
frequency is a function of the value of Rl. and Cl 
and the collector winding inductance, and greatly 
depends also on the load applied to the secondary 
winding. The frequency resulting is in the region of 
50kHz and the current in the collector approximates 
to a squarewave. 

The rectified output is applied to C3 via R2, with 
the zener to be tested connected to terminals A and 
B. The voltage on C'3 builds up until the zener begins 
to conduct, at its reference voltage. The switch S3 
is used to reverse the voltage applied to the zener 
should it be connected in the forward biased direc- 
tion. A voltmeter connected across C3 will thus read 
the zener voltage. Depression of S2, the "Quality" 
switch, increases the current in the diode to about 
twice its original value. An increase in the voltmeter 
reading will result due to the dynamic resistance of s 

oS1 

"Voltage" 

R4 
100k 

Quality 
C3 

2yF 

S31 
Test 

9V 

Fig. 1: Circuit of the diode tester. 
Rectifiers D1 ID4 could be a single 
bridge unit. Layout of components is 
not critical. Panel layout can follow 
that used by author, as in the heading 
photograph. 



* components list 

Resistors 
R1 10k0 W 
R2 10k1) +W 

Capacitors 
C1 0.111F patyastar C2 101.4.F 12V 

Cá 2µF 400V 
Semiconductors 

01-D4 1N4004 

R3 I0162 W 
R4 100k0 W 

Tri 2N3055 

Miscellaneous 
S1,$2Pu sh-lo-make switch. S3 QPDT slide 
switch, Meter 500/4A FSD. Terminals (2). Case, 
6 x 4 x approx. Battery PP9 (9V) and terminal 
clips. Tag strips. Ferrite rings (2) í=X1593 (Hawnt' 
Electronics Ltd, 112 Pritchett St., Birmingham 
B6 4FN, 25p a pair inc.): Insulating kit for 2N3055. 

the diode but in a good zener diode the increase 
should hardly be visible on the meter. The voltmeter 
consists of M1 and Rm giving. a FSD of 50V. 

COMPONENTS 
The oscillator transistor is a 2N3055 and a speci- 

men with a DC current gain of at least 30 should be 
chosen. Most devices will meet this requirement but 
the author bas come across devices with gains as 14w 
as 2. 

Collector 
+9V 

10 turns 

4 B .A.bbolt Rings 

.f--- Secondary --- 
(150 turns) 

(a) 

Perspex discs 

2N3055 

(b) 

Tr1 

Fig. 2: Details of the construction of the oscillator transformer and 
its mounting on plate with the transistor. Two ferrite rings are used, 
taped together. 

The ferrite rings have plenty of space for easy 
winding. There are many rings available which are 
of similar dimensions and although the magnetic 
properties may not be known, in a simple application 
like this, most rings will suffice. A little experimenta- 
tion with the number of turns in the feedback wind- 
ing should result in success as the setup is far from 
critical, Fig. 2. The windings on the ring are all 
pilewound. The feedback and collector windings are 
made from thin insulated connecting wire. The 
secondary consists of 150 turns of 30 SWG enamelled 
copper wire. 

CONSTRUCTION 
As the layout is in no way critical most construc- 

tors will have their own ideas on 'positioning com- 
ponents. The only important criterion; for right - 
handed people the "voltage" and "quality" buttons 
should be on the right hand side of the cabinet and 
the terminals on the left, the meter being unobscured 
somewhere in between. In this type of instrument 
the front panel is best in the horizontal position as 
in the case of testmeters. 

The transistor does not require a heatsink but may 
be mounted on an aluminium bracket for conven- 
ience using the usual insulating mica washer. The 
transformer may also be mounted on . his bracket. 
A screened cabinet is desirable as severe radio inter- 
ference can result in the low frequency end of the 
RF spectrum from harmonics, when the oscillator is 
running. The original unit was constructed using a 
ready -made chassis size 6ìn x 4in x 212in deep. The 
front panel layout is shown in photographs. The 
components were mounted on tagstrips which were 
bolted to the chassis at convenient points. 

A base plate was cut from 'if;in aluminium and 
four rubber feet attached, the plate held to the 
cabinet with four self -tapping screws. The battery 
was held in place with a wad of foam rubber. The 
PP9 is quite heavy, however, and would best be held 
in place with an aluminium bracket made for the 
purpose. 

Rectifier diodes D1 /D4 are mounted on a tag strip below the oscillator 
transformer. Remainder of small components are on a tag strip in 
lefthand compartmènt. 

OPERATION 
A zener diode may be considered as a perfect 

zener in series with a resistor as in Fig. 3. The lower 
the value of Rd the better the stabilisation will be. 
A graph of current against voltage for the resistive 
part, the zener part and a combination of the two 
is shown in Fig. 4a, b and c. It can be seen that an 
increase in current from A to B results in an increase 
in reference voltage from a to b in Fig. `4c. If the 
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Unregulated 
supply 

CO(Gy1.0) 

Rs 

Rd 

Zener 

Regulated 
supply 

Fig. 3: Circuit of a perfect zener diode with a series resistance 
approximates the zener diode in practice. 

resistive component is very small the plot becomes 
as in Fig. 4d, a similar increase in current now causes 
only a small change in reference voltage. In a normal 
diode the situation is in Fig. 4d. 

The portion of the graph marked k in Fig. 4b is 
called the knee and is usually less than lmA. The 
instrument described supplies a current of over lmA 
in all cases, therefore this effect should not normally 
be encountered. 

*ix 

Close-up of the oscillator transformer and its associated transistor 
removed from case. The one turn base winding is clearly seen. 

Assuming that the diode polarity is not known, 
it is connected across the terminals A and B and the 
"voltage" button pressed. If the voltmeter reading 
is very low, say about 0- 2V then this is probably 
the forward biased direction, in which case the 
polarity should be reversed by operation of S3, and 
the voltage button pressed again. The meter will 
(a) rise to the zener voltage, in which case the 
"quality" button should be pressed, or (b) remain 
low, in which case the diode is useless, or (c) the 
voltage will continue to rise and probably go off 
scale in which case it is an ordinary diode (or a 
zener with a higher voltage than 50V which is 
unlikely). 
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Capacitor C3 is held by a clip to the bottom of the box. A smaller 
sized capacitor could be fitted inside the box. 

o 

C 
a, 

A 

Voltage 
(a) 

a 
Voltage 

(C) 

L 
L 

U 

Voltage 
(b) 

a b 
Voltage 

(d) 

Fig. 4: Four graphs to illustrate the operation of a zener diode as 
described in the text. 

Some diodes which are damaged read a high 
voltage in both directions, acting as a resistor, press- 
ing the quality button causing a substantial increase 
in the meter reading. 

Base emitter junctions of some silicon transistors 
have low reverse breakdown voltages, in the region 
of 5V, and act as excellent zeners. To test these the 
collector lead is left open circuit and the base and 
emitter leads connected to the instrument as in the 
case of a normal diode. 



BRIEF details of the way in which the Trouble - 
Tracer can be used should prove of help. In 
some cases a faulty stage may be located with 

equal speed by using either the generator or the 
tracer facility. But in other cases one method will be 
better than the other, so the manner in which faults 
can be located by either means is outlined. The same 
general method of working will apply with circuits 
other than those which are given as examples. 

The VHF and HF oscillators produce an unmodu- 
lated radio signal which produces no audio output 
when tuned in with a radio receiver. This unmodu- 
lated or CW signal will, however, operate a receiver 
tuning meter and is used for adjusting some circuits 
where modulation is not required (e.g., a crystal 
filter). 

For almost all general tests and similar purposes, 
the tone generator must be switched on. The radio 

frequency signal, when tuned in with a receiver, then 
produces An audible tone, which is heard in the re- 
ceiver speaker. The RF output is also modulated in 
this way when it is applied to IF stages and an 
audible indication is required from the radio receiver 
or equipment being checked. 

RF /IF TRACING 
Fig. 1 shows typical mixer and IF stages of a 

receiver. Assuming no results are obtained, a meter 
has shown that the correct voltage is present from 
the negative to the positive supply lines, but no audio 
signal is found at VR1. Therefore the fault must lie 
in the mixer or IF stages. With the RF probe applied 
at point 1, one or two local stations ought to be 
heard on tuning round. If not, the fault is sought in 
the mixer stage Trl. Check by testing aerial and oscil- 

lator coil windings for con - 
tinuity and by testing 
resistors and capacitors as 
well as Trl. (More detailed 
investigation of this stage is 
possible with the generator.) 

If signals are heard at 
point 2 IFT1 is probably in 
order. If signals disappear at 
point 3, Tr2 is not working. So 
resistors etc. in this stage 
would be tested. If necessary, 
a detailed check can be 
made along any circuit. 
When transferring the prod 
from the primary to secon- 
dary, such as from 4 to 5 of 
IFT2, a reduction in volume 
would be usual, but loss of 
signals altogether would in- 
dicate that IFT2 is probably 
faulty. Possible localised 
breaks in a circuit should not 
be overlooked. 

Fig. 1. Essential parts of a circuit 
comprising a mixer and two IF stages 
of a receiver to demonstrate fault- 
finding techniques. 
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For example, if signals are found at the actual 
pin of IFT2, point 5, but not at the lead or foil 
conductor 6, then the soldered joint here needs in- 
vestigating. Also, if the signal is present at 6, but 
not at the emitter of Tr3, there is a crack in the foil, 
or other circuit interruption. 

When bringing in a new stage, such as moving 
from 2 to 3, or from 7 to 8, a considerable increase 
in volume is to be expected. A test at 9 shows if 
IFT3 is working. An audio signal should then be 
found at 10. If not, test DI and associated circuits. 

It will be seen that the method of working is 
logical and very simple. When the part of the circuit 
which is defective is brought into use, signals cease. 

USING THE GENERATOR 
Assuming that the receiver audio section is work- 

ing, the faulty stage in Fig. 1 may be localised by 
injecting RF from the generator. In this case, point 
by point working is carried out backwards through 
the circuit. If the receiver has a 455-470kHz IF, inject 

done, stray capacitance from the prod and lead will 
upset alignment. 

TRACING IN AF CIRCUITS 
Fig. 2 is a typical audio amplifier, or audio section 

of a receiver. With an ordinary prod or preferably 
a prod on a screened lead with earthing clip taken to 
point 1, signals should be heard on the tracer 
speaker. If not, the tuner, pick-Up, or other source 
of audio signals needs investigating. 

The signal should similarly be present at 2, and 
should be much amplified at 3. If not, check Tri and 
associated resistors etc. The source of a trouble, such 
as distortion, may sometimes be quickly found by 
this means. For example, if quality is normal at 2, 
but poor at 3, Tri is probably not operating correctly. 
Its base, emitter and collector resistors should be 
checked first, including the possibility of a break in 
the circuit such as at point 4. 

Moving to point 5 tests C2 and its conductors and 
joints. Even more volume should be found with the 

Fig. 2. Basic circuit of a three stage audio amplifier referred to in the text. 

at point 8 With a prod from the RF output socket and 
tune the generator, on the correct range, until the 
modulated signal is heard. Then transfer the prod 
to points 7, 5, 4 and 3 systematically. In this way, a 
stage or IFT can be checked, as well as foil or other 
conductors. For example, if the generator signal is 
heard with the prod on IFT2 pin 4, but ceases when 
the prod is on point 3, the conductor from 4 to 3 
needs examining. 

Stage by stage checks at intermediate frequency 
will proceed to point 11, mixer base. With the IF 
applied here, all the IFT cores (five in Fig. 1) should 
peak correctly. If not, and results are poor, suspect 
the IFT which will not tune properly. 

For RF tests, tune to the appropriate frequency. 
Band coverage can be checked with the generator, 
using very loose coupling from the output lead. 
Either take it to a loop of a few turns near the ferrite 
aerial, or place the lead near the aerial. When check- 
ing tuned circuits, a prod should not be applied 
directly to them when they are being trimmed. As 
an example, a prod can be taken to 4, to check IFT2, 
but if IFT2 is being adjusted, the prod should be 
taken to 2, IFT1, or an earlier point. If this is not 
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prod at point 6. If not, check Ti primary, and other 
items in this stage. Either point 7 should give equal 
volume. If not, test Ti. If the signal is found here, 
but the set's speaker is not working, check the output 
stage Tr3/Tr4, T2 and associated items. 

GENERATOR TESTS AT AF 
Such circuits can be checked also with the audio 

-tone generator. Point by point tests are then made 
backwards through the equipment, as described for 
IF circuits. For example, if injecting a signal at 6 
Fig. 2 produces an output in the equipment speaker, 
but not when the prod is moved to 5, then the stage 
containing Tr2 is faulty. 

When a faulty stage has been located, a more de- 
tailed check is made to find the resistor, capacitor, 
or other defective item or to locate the exact fault. It 
is possible to use both the generator and tracer 
simultaneously, to check any stage, and this can be 
useful when there is more than one fault. As an 
example, injecting AF at 5 and testing for AF at 6 
shows if Tr2 is working. 



ON THE 
AIR 

....- 
SHORT WAVES 

by DAVID, GIBSON, G3JDG 

H APPY New Year, and I trust that there's a 
goodly crop of Santa-delivered receivers all 
eagerly swishing their antennae about with 

a view to sending in a luscious log. AR88 owners 
will, no doubt, have received a crane for ease of 
servicing! 

Each year, most of the Amateur fraternity make 
huge numbers of New Year resolutions-how many 
did you keep from last year? More seriously, 1974 
should be a "good" year for Amateur Radio and it 
really is well worth while making a few resolutions. 
How many receiving stations, for example, have an 
oscilloscope? They're not difficult to make, and for 
an s.w.l. it doesn't have to be a complex instrument. 
Commercial 'scopes are easily available and they 
offer an invaluable aid. One useful application is 
to couple a 'scope into the i.f. of the receiver. In 
this way, you can actually see the signal you are 
receiving. If you transmit, say, c.w., then by using 
the receiver/oscilloscope arrangement as a monitor 
you can observe the keying waveform. 

Perhaps the best resolution for the s.w.l. is simply 
"Better reports for 1974". An s.w.l. QSL card can 
look very pretty, but remember that it's the informa- 
tion on it that is of interest to the transmitting 
Amateur. If your card simply has a rubber stamp 
approach-RST/date/time/mode/please QSL OM, 
then your chances of getting a QSL in return are 
minimal. Put as much information as you can into 
the report. Don't be afraid to write additional notes 
or even a letter if the report warrants it. Don't 
forget the conditions on the band at the time of 
the report. If you hear a station in, say, Brazil, then 
it will be of interest if you noted that other stations 
were fading or that Brazil was (or seemed to be) 
the only S. American area coming in but that many 
VE stations had been heard at an average strength 
of RST 559 or whatever. 

Projects; we all build these-at least I hope we 
do. How about planning your projects this year. 
Plan it and then do it before you move on to the 
next thing. A grid dip oscillator (GDO) or a solid 
state version is invaluable and extremely simple 

to build-and inexpensive. How about making one 
and playing antennas this summer? You can plan 
various types of aerials to experiment with. For a 

wire antenna, ordinary cheap bell wire will do for 
summer experiments. You can check the resonance 
of lengths of coax and numerous other things all 
with a simple g.d.o. 

For the transmitting Amateur the resolution must 
be "Better use of the Bands". Four metres is a must. 
Don't forget RAEN (Radio Amateur Emergency 
Network). This organisation has various Nets and 
carries out exercises on 70MHz. This might make 
interesting listening for s.w.ls too. Information on 
this from the RSGB, 35 Doughty Street, London, 
WC1N 2AE. While you're at it, why not join the 
Society? 

In answer to impassioned pleas in the post from 
flat dwellers and unfortunate s.w.l. brothers in "No 
aerials allowed" environments some words of com- 
fort. A length of flex round the picture rail can 
work wonders and you don't even need a back 
garden! In a room only 8ft. square, you can put up 
a twenty metre dipole (16ft. each half and fed in 
the middle with coax). Don't forget the loft. Quite 
ingenious antenna systems have been constructed 
up there by many Amateurs. A four metre beam 
can be used in some lofts. Even in the smallest, 
it's possible to wind some flex round the beams and 
feed the end with an aerial tuner unit (a.t.u.) on all 
bands from 160 metres to ten metres. So how about 
an evening's thought to some serious Amateur Radio 
New Year resolutions? 

Readers' Logs 
Stanley Sharred (Birmingham), tells exciting tales 

of happenings of which the following is passed on; 
listen 2330hrs for KV4FZ on top band. Stanley's 
best on 160 metres; DK2QL, DK3BJ, DLOPG, 
HB9ANW, OE3SGA, PAOHIP all on s.s.b. while on 
c.w. (same band); OK2PEW, VOlKE, W3ZQW, 
K1NOL, PY6APM, SV1DO, UQ2GCT, K2ANR, 
KV4FZ, OH3NB/OHS, OK1AYY, OKIFCW, 
OK1MCW. 

P. Barber (Co. Durham) gives a list of stations 
who are transmitting slow scan television on 14MHz. 
Frequency quoted is 14230kHz and callsigns heard 
include: F3RT, F6AZO, F6BIG, F6BKB, F9IB, 
G2BAR, G3LIV, I1PRQ, I3HDC, I8PSX, I8TMY, 
JA7FS, ODSHC, OZ4EDR, VE3FCN, W4LAS, W8BT. 
Connections to the receiver from the slow scan 
television monitor are made via the phone jack. 
How about a resolution to look into s.s.t.v. this year? 

Glyn Fisher (Rutland), HRO tuning 4-6MHz 
m.o.s.f.e.t. converter, sends in a list of goodies 
heard high up on 144MHz. The antenna is a Vee 
dipole in the bedroom : DC1EU, DK1IE, DL3TR, 
F1BCD, F1CBH, F1CCP, F10EC, GD2HDZ, GW8FTA/ 
P, ON4PB, ON5GF, PAOQC, PAOVV. Glyn wants to 
know of any modern receiver which covers 4-6MHz 
continuous. At present he can only think of an HRO 
or Canadian 52 set-anyone any ideas? 

BROADCAST: BANDS:. 
Short WitIt.e,Ft.P°rtS..tii.:1$tb-rif the month to :Malcolm Connah1 59 

'HigirtkOrth. Swindon, Wiltshire, SNÔ lOT. 

....MedipntWayes.Logstritharles Molloy; 132 Segars Lane, Southport; .PR8 34G, 

VHF/FM Reports tO.;Sitnon David, c/o . Practical Wireless, Fleetway House, 

Farringdori.Street, London; EC4A. 4AD. . 

. 

AMATEUR BANDS 
Short Wave! VHF 
Logs in alphabetical order please 
by 15th of the month to David 
Gibson, G3JDG, 12 Cross Way, 
Harpenden, Hertfordshire. 
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VHF/FM DXING 
by SIMON DAVID 

FNCOURAGING news from the BBC is that 
more than 99 per cent of the U.K. population 
can receive v.h.f. broadcasts. Of these, two- 

thirds are within the service areas of transmitters 
carrying Radio 2, Radio 3 and Radio 4 stereo 
programmes_ This should provide considerable 
encouragement for those not yet converted to f.m. 

Tuner sensitivities these days are such that you 
could get by temporarily with the proverbial "wet- 
string" aerial if you are within good striking dis- 
tance of the transmitter. One of the P.W. authors, 
Roland Perry, has done this in his second floor 
apartment room at Cambridge. Roland writes : "The 
aerial is three feet of wire draped along my desk 
and at one time or another I have heard BBC Radios 
Solent, Oxford, London, Nottingham, Humberside, 
Sheffield, as well as Capital Radio and LBC". Radio 
4 transmissions from as far away as Rowridge have 
also been heard. His cascode f.e.t. preamp is 
obviously largely responsible. 

In Lisburn, Co. Antrim, Mr. R. Montgomery 
proudly received Radio 3 in stereo for the first time 
on 91-3MHz. Interesting point here is that he uses 
a vertically polarised J-Beam 'H' aerial. He also 
receives stereo from Southern Ireland, Radio Telefis 
Eirean and Radio Na Gaeltachta. 

Talking of "wet-string" aerials I have tried some- 
thing of this sort with a clip attached to my wall 
shelving rack. Results some 40 miles North-West of 
Wrotham were quite good and even produced some 
surprises from commercial radio. I have been try- 
ing out the new FM264T 6-element array from 
Antiference. This is a combination of the well known 
"Mushkiller" array with a "Trumatch" dipole. Con- 
ditions were not faVourable for DXing when first 

The FM244T 
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installed, but the mild spell in early December 
improved matters considerably. 

It is easily installed and when lined up in the 
direction of South-East I have first-class reception 
of all the Wrotham and Croydon transmissions plus 
Radio Medway. Also pulled in were Lille 88.8MHz 
and 98.1MHz, Rheims 98-7MHz, although the latter 
was not a very strong stable signal. 

Reducing this array to 4-elements had a marked 
effect on signal strength and the weaker stations 
tended to be almost impossible to get. On a more 
sensitive receiver, no doubt a 4-element array would 
be worthwhile. A photo of the 4-element FM244T 
array is shown here. The important point about 
the FM264T and FM244T is the uniform broad-band 
impedance characteristic, with à claimed variance 
of + 0-5dB over 88 to 100MHz. 

Incidentally the FM264T was fitted in the loft 
about four feet above the joists. Of course, I have 
a large loft which is essential, but better results 
are obtainable when mounted outside on the chim- 
ney stack. Incidentally, I found it very useful to 
run two or three cables up to the loft; I can monitor 
the receiver output while positioning the aerial. The 
third (4-core) cable is for a rotator. I tend to prefer 
loft installations for convenience and certainly to 
avoid the unsightly clutter of outside installations 
on top of the roof. 

The Editor has told me that P.W. is giving a pair 
of Datacards in the March issue, specially devoted 
to f.m. reception. I shall certainly make sure I 
don't miss them. 

MEDIUM WAVE BROADCASTS 
by CHARLES MOLLOY 

B 
RIAN MURRAY (Edinburgh) has been trying 

the medium waves with his Astrad VEF204 10 
transistor receiver using its internal ferrite rod 

aerial. He reports hearing programmes in English 
from the American Forces Network, Frankfurt on 

i 872kHz; Radio Tirana, Albania 1394kHz at 2200hrs; 
Radio Portugal 755kHz at 2310hrs; Trans World 
Radio, Montecarlo 1466kHz at 2325hrs. Brian has also 
logged the BBC local radio station at London on 
1457kHz at 1740hrs. 

Stephen Mason (Loughton, Essex) has an Ultra 8 
transistor receiver which he uses with a 7 metre 
horizontal wire aerial located 10 metres above 
ground level. His log includes programmes in English 
from Radio Sweden on 1178kHz; Radio Portugal 
755kHz; Milan, Italy 899kHz; Voice of America, 
Munich 1196kHz; Radio Berlin International 
1511kHz; Radio Tirana, Albania 1394kHz; and in 
Spanish from Radio Espana de Madrid EAJ2 which 
is a commercial station on 917kHz. Stephen has 
received verifications (QSLs) from Sweden, Portugal, 
Warsaw, Milan, Prague and the Voice of America, 
for reception on the medium waves. 

Ian Gordon (Birmingham) has been busy again 
with his Codar CR70A, aerial tuning unit and 25m 
longwire antenna. He reports hearing the Radio 
Peking relay in Albania on 1457kHz sign-on at 
1730hrs with interference from BBC Radio Birming- 
ham on the same frequency and Sud Radio, Andorra 
in French on 818kHz. Ian reports that the IBA 
(London) has been heard in Birmingham on 719kHz. 

Several readers have asked if the writer would 
include a log of his own MW DX giving details of the 
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30PL14 1.25 

6C4 0-35 35W4 0.50 
6CD6G 1-30 35Z4GT 0-70 
OCHS 1-40 50CD6G 1.20 
6CW4 
6E23 

1-00 
1-05 807 0.50 

6F25 1.00 813 ITT £13 
6E28 0.70 813 USSR 
6J5M 0-65 25.75 
6J5G 0.45 866A 1-00 

TRANSISTORS- INTEGRATED CIRCUITS 

EXPRESS 
POSTAGE 

All transistors, l.C's offered 
are new and branded. 
Manufactured by Mul- 

3p for first Transistor. 
for cacti additI.nal add lard, Texas, RCA, Fer- 
19. ranti, Motorola, ITT, 

Fairchild, Lucas, etc. 
A A 1l9 0.7 
AAZ13 0.10 

BD132 0.50 
BF115 0-22 Quantity discounts on 

AAZ15 0.10 
AC7 07 035 

BF167 0-25 
111'173 0 28 application. Send SAE 

AC126 0-25 
AC127 0.25 

8E179 0-33 
BF180 0-35 for full lists. 

AC128 0.20 BF181 0.35 
AC176 0.25 10194 0-15 
AC187 0.20 BF195 0.13 0016 1.00 ZTX500 0.15 2N.2646 0-50 
AC188 0.20 8E197 0-15 0020 1.25 ZTX501 015 2N2904 0-20 
ACY21 0.22 BF200 0-32 0023 1 25 ZTX503 0.16 2N2904A 025 
ACY39 0.85 BF861 025 0025 0-40 ZTX531 0.25 2N2905 028 
AD140 0.50 11F898 025 0028 0-70 ZTX550 0.18 2N2905A 9-2! 
AD149 0.50 BFX29 0 28 OC35 0-55 1N914 0-06 2N2906 020 
AD161 0-39 BFX88 0-22 0036 065 IN4001 0.8 2N2926 010 
AD182 0.39 BFY50 0-20 0C42 0.40 IN4002 0.7 2N3053 0-20 
AF115 0.25 BFY51 0.20 0044 0-18 IN4003 0.8 2E3055 0-45 
AF116 0.25 BFY52 0-20 0045 0-18 IN4004 0-8 2E3025 0-80 
AFI17 0.20 BFW10 0.61 0071 015 IN4005 0.10 2N3614 0-59 
AF186 0-40 BY100 0-15 0072 0-25 IN4006 0-12 2N3615 0.85 
A F239 0.40 BY126 0-14 0076 0-40 IN4007 012 2N 3702 0-11 
A8Y27 080 BY127 0 15 0077 055 1N4000 0.06 2N3703 0-12 
ASY28 0.25 BZX61 series 0081 0-28 1N4148 0.06 2N3704 0.14 
sA102 025 0.20 008111 028 1S01 4.47 2N3705 0-12 
BAllfs 0.10 BZY88 series 4G01Z Q-00 I82033 0.20 2N3706 0.10 
BC107 0.12 0-10 0083 0.25 1820.51A o-lu 2.'3707 o-10 
BC1O8 0.12 01181-05 0-30 00140 0 -05 I82100A 0.20 2N3708 0.07 
BC109 0-12 CR81-40 0.45 00170 025 I83010 0-25 2N3709 0-10 
110119 0-16 CR83-05 0-40 00171 0.30 2N696 015 2N 3710 0-11 
BC117 0 -21 CR83-40 0-55 00200 0.55 211697 0-15 2N3711 0-11 
B0143 0.30 MJE340 0.50 00201 0 -80 2N708 0-10 2N3819 0.85 
11C147 0-12 MJE370 0-68 00202 090 2N706A 0.12 2N3820 0-50 
BC148 0.10 MJE520 0.65 00203 0.55 2N1131 0-25 2E3823 0-50 
11C169C 014 MJE2955 1-10 OCP71 1.00 2N1132 0.25 2E3903 0.15 
BC182 0-12 M3E3055 0-75 ORP12 0-55 2N1302 0.18 2N3904 0-20 
BC182L 0 -12 MPF102 0-40 ORP60 0.45 2E1303 0-18 2N3905 0-25 
BC184L 0.13 MPF103 0.36 T1005 0-20 2N1304 0-22 IN 3906 0-16 
BCY32 1.20 MPF104 0.35 T1C44 0-29 2N1305 0-22 2N4058 0-15 
BCY33 0.38 MPF105 0-46 TIC226D 1.00 2N1306 0-28 2N4059 0-10 
BCY34 0.45 NKT404 060 TIL209 0.25 2N1307 0°28 2N4060 0-13 
BCY70 0.15 0A5 060 TIS43 0-26 2N1308 0.25 2 N4061 013 
BCY71 9-20 OA10 940 ZTX107 0-12 2N1309 0-30 2E4062 0-14 
BCY72 0.15 OA79 0 10 ZTX108 010 2N1813 0-20 3E141 0-81 
BCZ11 0.65 0A81 0-10 ZTX300 0.14 2N1614 0.45 40360 0-40 
BD121 1 -00 oA91 07 ZTX301 0.14 2N2147 0.75 40361 0-45 
BD124 0-80 0A200 0-08 ZTX302 0-18 2N2160 0-61 40362 050 
BD131 045 0A202 0.10 ZTX304 0-24 2N2369A 010 40430 0.85 

ßN7400 020 SN7425 0.37 8N7473 0.44 8N74107 0-51 8N74157 1.09 
8 .'7401 0.20 8N7427 0.37 8N7474 0.48 8 .'74110 0.57 8N74170 288 
8N7402 0.20 8N7428 0.43 8N7475 0.59 ßN74111 0.86 8N74174 1-80 
8 .'7403 0.20 8277430 0-20 5107476 0.45 8N74110 1.00 8E74175 1.29 
8.'7404 020 8 .'7432 0.37 8N7480 0.80 8N74119 1.92 8N74176 1.44 
ßN7405 0 -20 8 .'7413 0.43 8N7482 0.87 ßN74121 0.57 8N74190 2.30 
8 .'7406 0.40 8 .'7437 0-45 81,17483 1-20 8N74122 0.80 8N74191 2.30 
8 .'7407 0.40 8 .'7438 0-43 8 .'7484 1.00 9E74123 1-44 HN74192 2-30 
8 .'7408 0.25 8N7440 0.20 6 .'7486 0-50 01674141 1.00 81774193 230 
8 .'7409 0.33 8N7441AN 8 .'7490 0.75 8E74145 1-44 81774194 1.72 
8 .'7410 0.20 0-85 8N7491AN 81,474150 2.30 8N74195 1.44 
8 .'7411 0.28 8 .'7442 0.85 1.10 8N74151 1-15 BN74196 1-58 
8 .'7412 0.28 8 .'7450 0-20 ßN7492 0-75 8E74154 2.30 8N74197 1.58 
8 .'7413 0.30 8 .'7451 0-20 8.'7493 0-75 ßN74155 1.15 8 N74198 3-16 
8N7416 0.30 8 .'7453 0.20 8 .'7404 0.85 6N74116 1.15 8N74199 2.88 
8 .'7417 0.30 8 .'7454 0.20 8E7495 0.85 

DIL 14 pin 1Sp 
SOCKETS 16 pin 17p 

8 .'7420 0.20 
8E7422 0.28 
8 .'7423 040 

81,77460 0.20 
8 .'7470 0.33 
8 1,77472 0-38 

8.'7496 1.00 
8 .'7497 4.32 
8 .'74100 2.16 

VAT 
10% to be 
added to 

all orders 
including 
POSTAGE! 

THIS MONTH'S 

OSCILLOSCOPE 
TUBE TYPE 
VCR 139A 

Price £$'00 p & p 25p 

SPECIAL OFFER 
TERMS OF BUSINESS: C.W.O. A /c's available to approved 
companies on application. 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. 

VALVE MAIL A-WI-ICI CO. 
16a Wellñeld Rd., London, SW16 2BS 
Tel: 01 -677 2424 Telex: 946 708. 
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SINCLAIR 

CAMBRIDGE 
CALCULATOR ONLY 

Fully asse£26 

°4mbled 5 (£3 00) 

Also available Sinclair Executive Cale £35 (£3.50) 
1101MOnm .11116 

JOSTY KITS 
AN APOLOGY 
We regret that we will not now be stocking these 
kits and apologise both to the Josty Company 
and to customers inconvenienced by our earlier 
advertisements. 

SINCLAIR EQUIPMENT 

Z40 £4.25 (63p) prglust 605 £19'90 (£2.30) 
Z60 £5.38 (74p) Stereo 80 Pre -amp £9.53 (£1,05) 
016 £5.90 (79p) Project 80 Tuner £8.95 (£1 10) 
PZ5 £3-47 (57p) Protect 80 Decoder £5.69 (77p) 
PZ6 £5.95 (99p) Project 80 AFU £5.38 (74p) 
PZ8 £6.40 (84p) Trans for PZ8 £2.05 (50p) s 
SINCLAIR 
SUPER IC12 
6W rms power 
with 44 page 
booklet and 
printed circuit 
£2.10 (43p) .....-.... 
SWANLEY IC TOMORROW £2.50 (47p) 
The world's most powerful IC amplifier. Similar 
appearance to IC12 but rated at 10W rms power. 

FERRANTI ZN414 £120 (23p) 
Fabulous TRF integrated circuit radio chip. 

BATTERY 
ELIMINATOR £3.60 (56p) 
BARGAIN 
The most versatile 
battery eliminator ever 
offered. Switched out- 
put of 3V, 4.5V, 6V, "\.t^ 
7,5V, 9V and 12V at 
500mA, . 

Other eliminators stocked 
50 mA unless stated:- 
42,V £1.50 (30p) ; 6V £1.50 (30p); 9V £1 50 (30o); 
7:,t/ cassette type £2.25 (30p); Double 4WV + 4P1 
£2.50 (35p); Double 6V -I- 6V £2.50 (35p); Double 
9V + 5V. £2.50 (35p); Switched model giving 6V, 
7;V and 9V at 400 mA £2.99 (50p). 

IC RADIO CHIP TBA651 £2.10 (32p) 
The world's most advanced IC radio chip. Con- 
tains RF Amp, oscillator, mixer, IF Amps, wide 
range AGO circuitry and voltage stabilizer. With 
data £2.10 (32p), Send S,A,E, for free leaflet. 
A Hit of resistors, capacitors and IF filters is 
available to go with the chip for £1.75 (29p). 

S -DECS AND T -DECS 
S -DECS £1.44 (25p) 1 
T -DECS £2.88 (40p) I l 

u -DEC A £3.18 (43p) 4,111..eate 
u -DEC B £5.94 (71p) _ 16 dìl IC carriers P 

£1.20 (17p) l' 

DELUXE KIT FOR THE 1C12 
Includes all parts for the printed circuit and 
volume, bass and treble controls needed to 
complete the mono version £1.55 (26p). Stereo 
model with balance control £3.50 (46g). 

IC12 POWER KIT 
Supplies 28V 0.5 Amps £2-47 (50p) 

LOUDSPEAKERS FOR THE IC12 
5" 8 ohm £1 10 (27p). 5" x 8" 8 ohm £1.55 (37p). 

PREAMPLIFIER KITS FOR THE IC12 
Type 1 for magnetic pickpups, mies and tuners. 
Mono model £1.30 (24p). Stereo model £2.30 (34p). 
Type 2 for ceramic or crystal pickups. Mono 60p 
(17p). Stereo £1.20 (23p). 
SEND SAE FOR FREE LEAFLET ON KITS 

ECONOMICAL QUADRAPHONICS 
£11.95 (£1.50) 

Eagle AA10 Quadraphonic Synthesizer. Com- 
plete, self- contained matrix system in attractive 
cabinet. Just feed ordinary 2 channel stereo into 
it and connect outputs to 4 loudspeakers to 
obtain the latest experience in sound. 35 watts 
rms /channel. 

SWANLEY ELECTRONICS 
32 Goldset Rd., Swanky, Kent 
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. 
Mail order only. No callers, please. 
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A DEXTER 

OIMMASWITCN 

A LOWS COMPLETE 

L : HTING CONTROL 

The DEXTER DIMMASWITCH is an attractive 
Dimma unit which simply replaces the normal 
light switch. It is available as a complete "ready 
to install" unit or "simple to assemble " kit. Two 
models are available controlling up to 300W or 
600W of all lights, except fluorescents, at mains 
200 -250V, 50Hz All DEXTER DIMMASWITCH 
models have built -in radio interference suppres- 
sion. 600 watt £3.52 Kit form £2.97 

300 watt £2.97 Kit form £2.42 
All plus 12p post and packing 

Prices include VAT. Please send c.w.o.. tQ 

DEXTER & COMPANY 
5 ULVER HOUSE 

19 KING STREET 
CHESTER CH1 2AH 
Tel: 0244 -25883 

AS SUPPLIED 

TO P.M. GOVERNMENT 

DEPARTMENTS, HOSPITALS, 

LOCAL AUTHORITIES, 

ETC. 

AUTOMATIC 
WIRE STRIPPER 

AS SUPPLIED TO 

LEADING ELECTRONIC COMPANIES 

INCL. PP & VAT 

GRIPS AND STRIPS 

WIRE 

IN ONE OPERATION 

IDEAL GIFT 
ELECTROLINK 
ULLSWATER CRESCENT 

COULSDON CR3 2UG SURREY 

Take the IC plunge with 

Ambit 
International 
We are not just another component 
retailer -but a complete semiconductor 
service We can supply data and 
applications information on a galaxy of 
semiconductor devices. See our latest 
datalogue for full information -also 
our new range of radio IC package 
deals at attractive reductions 

15p-no S.A.E. required 

For those of you who already have an AMBIT 
datalogue, send us an AS S.A.E. plus 10p- stating 
the last numbered page in your datalogue -and 
we will send you all the latest update releases. 

AMBIT -the linear microcircuit specialists - 
for Phase Locked Loops 

NE561B AM /FM coil -less radio receiver of IF 
strip £3 19 

AM /FM demodulator kits with mech- 
anical filter -see October's PW £5-00 

NE5628 similar to the 561, but without AM 
facility. The VCO output is separately 
available for synthesiser applications 

£3.15 
NE565 High stability low frequency telemetry 

demodulator and NBFM demodulator 
£2.55 

567 A P.L.L. for accurate tone depodln9 
and NBFM reception (5 -9)V working 

£2.75 
555 Versatile timing IC -use as 'one -shot' 

or multi -vibrator £0.78 
LS8038 A unique triangle /square /sine wave 

function generator up to 1MHz- 
complete signal generator in a chip, 
A data sheet is included with each 
device on request £2.70 

for Audio 
Simple, sate and versatile 2W RMS at 
12V 4W RMS at 18V Use only 3 external 
components £1.30 

for Radio 
luV sensitivity AM /FM/SSB with RF 
mixer and IF * low external parts count* 

£1.82 
FM IF strip and detector £1 00 

FM ir system AFC-AGC-SOUELCH- 
TUNING -METER OUTPUT -the very 
best FM IC £1.95 

LM372 AM IF strip and detector £2.01 
(14D 
* *MÇ1IL) 310P PLL. Stereo decoder IC, with layout 

spec. £285 each* 
* *(14DIL) FULL kit with P.C.B. £3.98** 

LM380 
(14DIL) 

TßA651 
(16DIL) 

TBA720 
(14DIL) 
CA30fl0E 
(16DIL) 

for TOKO Filters at 455KHz and f0.7MHz 
Ceramic CFT455B 5KHz bandwidth £0.45 

CFT455C 6KHz bandwidth £0.45 
CFU455C 4.8KHz bandwidth £0.50 
CFS10-7 Wide bank FM (2 required 

per set) £0.40 each 
455KHz MFH -T A 4, 5 or 7KHz version 

£1.35 
Mechanical LPF2016 A stereo pilot tone filter for 

Hi -Fi, recording, etc. Both 
channels £2.20 

Sub assemblies with all components and P.C. 
Board 
455KHz deluxe IF system for NBFM with 
TBA120A and ceramic filter 

BUILT £5.00, KIT £3.00 
1 MHz Crystal Clock Outputs at decades from 1 Hz 
to 1MHz BUILT £7.10, KIT £5.00 

(not incl. xtai) 
Plus several other units, for which we can now 

supply a descriptive illustrated leaflet. 
Plus LED displays, 250MHz decade counters, 
voltage regulators, kits for tone coders, Ni Cads - 
in fact everything to lead you through the micro- 

circuit maze. 

PW FERRET KIT 
electronics only £9.50 

Send to: 
37A HIGH STREET, BRENTWOOD, ESSEX 
CM14 4RH Tel: (0277) 216029 

Terms: C.W.O. All Prices now EXCLUDE V.A.T. 
-PLEASE ADD 10% V.A.T. to your order. 
Handling 10p per order under £1. 

FIRST CLASS POSTAGE on all items under 8oz. f 



equipment used. The main receiver is a Marconi Mer - 
cury marine communications receiver which covers 
15kHz to 4MHz while the standby is a BC946 Medium 
Wave Command receiver. Two aerials are in use -a 
standard MW loop antenna and a 90ft longwire at 
20ft above the ground. The QTH is Southport in 
Lancashire. Stations heard regularly in the evening 
are Radio Na Gaeltachta Conamara, Eire on 539kHz; 
Baghdad Iraq on 760kHz; Quazvin, Iran 841kHz; 
Kermanshah, Iran 985kHz; Kuwait 1345kHz. The BBC 
Eastern Mediterranean relay in Cyprus is now on 
1322kHz and is heard relaying the BBC World 
Service in English at 2305hrs. North American 
reception has been good this winter with CJON St. 
John's, Newfoundland, on 930kHz and WNEW New 
York City 1130kHz conspicuous at 2330hrs. Others 
heard before midnight are CBN St. John's on 640kHz; 
CHER Sydney, Nova Scotia 950kHz; WINS New York 
City on 1010kHz; CBA Moncton New Brunswick on 
1070kHz; Radio St. Pierre, St. Pierre et Miquelon 

(near Newfoundland) in French on 1375kHz. Two 
South Americans -ZYD66 Rio de Janeiro 940kHz in 
Portuguese and YVRS Radio Margarita, Venezuala 
on 1020kHz have been logged frequently along with 
PJA6 Radio Victoria which is located on the Dutch 
island of Aruba, near Venezuela and broadcasts 
religious programmes in English on 925kHz at 2315hrs. 
On the Longwaves Ankara, Turkey is now heard on 
182kHz during the evening along with Azilal, Morocco 
in Arabic on 209kHz and Tipaza, Algeria on 251kHz 
in French. 

Brian Richardson (Nottingham) asks about Whites 
Radio Log which gives details of all North American 
MW stations. This log used to appear in three parts 
in consecutive issues of an American magazine but 
it is no longer being published. Currently in the UK 
there is the Guide to Broadcasting Stations by 
Butterworth which is available in many bookshops. It 
lists all MW stations in Europe and a number of the 
more powerful ones in other parts of the world. 

SHORT WAVE DX 
by MALCOLM CONNAH 

Nowthat the festivities are over we can all get 
down to some serious listening, and possibly 
constructing as well. 

This time of year is ideal for trying to catch some 
of the stations which have eluded you in the past. 
The only way to catch them is to concentrate all avail- 
able efforts to the task. One suggestion would be to 
make a list of all those stations which should be 
audible on your equipment and then systematically 
listen for them. 

Radio New Zealand, for instance, should soon be 
audible again. Last year the frequencies were 9540 
and 11780 and the time was 0800 GMT. 

I wish you all the best with your listening and hope 
to receive your logs in the near future. 

Readers' Logs 
A very large number of logs have been received 

this month and we start with a couple from our over- 
seas readers. 

Bruce A. Laird of Greensborough in Victoria, 
Australia has heard the following stations: 

9625 R. Canada International in English at 0900. 
9675 Radio Japan in English at 1100. 
9715 R. Nederland in English at 0800. 
9745 HCJB, Quito, Ecuador, English at 0800. 

11775 Swiss B.C., in English from 0700 to 0930. 
11875 Radio Japan, English from 0930 to 1030. 
11890 FEBC, Philippines in English at 0930. 
11940 R. Japan in Chinese and Vietnamese at 1000. 
15235 R. Japan in English at 0930. 

Steven Phillips of Durban in South Africa used his 
Hamerstein Hi -Fi Stereo 30 receiver and 30 odd feet 
of aerial wire to hear: 

6160 R. Australia in English at 1500. 
11730 R. Nederland via Madagascar at 1400. 
11770 BBC, Ascension Is. relay at 1700. 
11815 NHK, Japan in English at 1300. 
15420 BBC, East Med. relay at 0400. 
15840 R. Nederland in English at 1230. 
21600 Deutsche Welle noted at 1200. 

We return to the U.K. for a log from Harold 
Emblem of Mirfield in Yorkshire who has a Lafayette 
HÁ63 receiver and 18 metre long -wire antenna. This 

combination was used to hear: 
9545 R. Accra, Ghana from 2104. 

11905 Austrian Radio at 1900. 
15185 WINB, Red Lion, U.S.A. at 2115. 
15410 United Nations Radio noted at 2200. 
15440 WNYN, New York at 2100. 
17855 United Nations Radio, Tangiers, 1830. 
25790 RSA, South Africa noted at 1420. 

Simon Auger of Cheshunt in Hertfordshire writes 
-"After mourning for the injury to my transistor 
superhet, I blew the dust off my homebrew 2 valve 
regen.; attached it to my 50 foot end -fed aerial and 
an A.T.U. and accomplished the following in four- 
teen afternoons ": 
4965 RSA, South Africa in English at 1330. 
6070 Radio Sofia, Bulgaria at 1930. 
9005 Voice of Iran, Tehran, English at 2000. 
9630 Radio Sweden noted at 1230. 
9760 R. Nacional d'Espana at 1900. 
9912 AIR, Delhi in English at 2000. 

11775 Radio Bucharest, Rumania at 1500. 
15340 Radio Cairo noted at 1800. 

K. Goldsworthy of Hounslow in Middlesex has a 
Russion -made VEF204 receiver which, when con- 
nected to a 10 metre antenna, produced the following: 
6025 R. Portugal in English at 2130. 
7185 RSA, South Africa in English at 2000. 

15185 Radio Finland in English at 1200. 
17750 Havana, Cuba in English at 2130. 
17820. R. Canada International, English at 2230.. 
17825 RSA, South Africa, English at 1600. 

Another point which is worthy of mention at this 
time of year is the fact that the new edition of the 
`World Radio TV Handbook' is due for publication. 
This book contains details of all Broadcast stations 
throughout the world. The entry for each station 
shows a list of all frequencies used; a current pro- 
gramme schedule; details of the Interval Signal; the 
station announcement; the address of the station and 
its QSL policy. 

The introduction includes general hints on short- 
wave listening and the last section of the book is a 
list, by frequency, of all the stations. This list is very 
useful in identifying particular stations, especially 
when the frequency to which the receiver is tuned 
is accurately known. 

All in all the handbook is an invaluable asset to 
all serious DXer's and I would recommend it to any. 
one regarless of their level of experience. 
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GOING BACK... 
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COLIN RICHES 
ARTHUR DOW 

N our August 1972 Going Back we gave an all - 
too -brief account of some of the contributions 
made to the art of wireless in the early days by 

John Scott -Taggart. We mentioned, among other mat- 
ters, that he had sold many patents to the big wire- 
less manufacturing companies including one to the 
Hazeltine Corporation (USA). Our attention has been 
drawn to an article published in the July 31st, 1926 
issue of "Wireless" wherein much is made of the 
fact that the Neutrodyne (neutralising) circuit was 
patented by S.T. on January 2nd 1923 while the date 
for a practically identical patent by Professor Hazel- 
tine in the USA was April 5th, 1923, some three 
months later. 

"Wireless" sported headlines such as "Who in- 
vented the Neutrodyne ? ", "We should in England 
call it the Scott -Taggart Neutrodyne" and "New facts 
about a great invention ". We only wish that we could 
be allowed to reproduce the three pages that "Wire- 
less" published on this most interesting story if only 
to ensure that present day readers of PW are made 
aware that the British habit of throwing away 
potential moneymaking inventions is no recent 
acquisition! Remember the Hovertrain, among 
others? 

To further quote Wireless "The utmost interest is 
being shown in the whole question of the Neutrodyne 
circuit. Although such circuits have from time to 
time been incorporated in various receivers, the 
extraordinary success of the "Elstree Six" has 
persuaded the wireless public that for selectivity, 
range, signal strength and non- radiation the 
Neutrodyne stands supreme ... Although in America 
the manufacturers and public immediately appre- 

WHO INVENTED THE NEUTRODYNE ? 

"We should in England call it 
the Scott -Taggart Neutrodyne" 

-Professor Hazeltine 

NEW FACTS ABOUT A GREAT INVENTION 

How it Came to be Sold to America 

ciated the merits of the Neutrodyne, yet neither have 
hitherto fully done so in Great Britain. The wide 
publicity and dozens of demonstrations of the 
"Elstree Six" have, after three and a half years, 
made the Neutradyne `catch on' ". 

Professor Hazeltine himself stated that he did not 
contemplate a wireless receiver, his idea being to 
use neutralising in land -line telephony. Only later 
did he develop the principle in wireless sets, At a 
luncheon at the Savoy Hotel, in front of over one 
hundred guests, Professor Hazeltine paid generous, 
tribute to the work of Scott- Taggart and discussing 
the invention said "I had done some work along those 

.-,.,..... w.....-......p.. 

4J-P1A16MKFP+4t 

...-...... 

... .-.+........ .e....,... ...«..... 

Headlines from "Wireless" of July 31st, 1926 exposing the story Three of the actual circuits included in Patent 217971 of January 2nd, 
behind the invention of the Neutrodyne. 
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lines generally and the result was the receiver 
known as the Neutrodyne_ Similar work was being 
done by Mr. Scott- Taggart and I feel that while we 
in America call it the Hazeltine Neutrodyne we 
should in England call it the Scott- Taggart Neutro- 
dyne". 

S.T.'s patent had been published in , detail in 
Wireless Weekly in June 1923, and although British 
industry was fully aware of the inventor's claims 
not a single firm approached S.T. As Wireless noted 
"this was not to be wondered at; as recently as a 
year ago probably the largest manufacturer of 
broadcast receivers declared publicly that the 
Neutrodyne was dying out in America and that it 
could never become popular in this country ". After 
this turn down by the trade here the .T. patent 
was bought by the Hazeltine Corporation although 
S.T. himself was unaware, at the time, of the identity 
of the purchasers since the arrangements were made 
through agents. 

The ironical position developed in which a first 
class British patent had been sold to America who 
exported sets to us here which were licensed under 
the S.T. patent. The Hazeltine Corporation sold 
licence rights on the patent to no less than fourteen 
leading manufacturers in the USA. From Wireless 
again ... "The value of the invention was appreciated 
from the first by the Americans and their enterprise 
is in striking contrast to our own ... the Neutrodyne 
receiver in America has been a colossal success. No 
other invention has had such an extraordinary vogue. 
UP to date (1926) £7,000,000 worth of licensed 
Neutrodyne receivers have been sold. Professor 
Hazeltine and his associates draw patent licence fees 
to the extent of £120,000 per annum!" 

TO SPARK YOUR 
IMAGiNATIQN! 

the rrPITF 
Electronic 

Ignition Kit 
only. 

Kit comprises EVERYTHING: 

Case, cables, coil connectors. 

Silicon grease,. 

8 page instruction leaflet. 

Fascinating to build. Fantastic improvement to your car's 
performance. Complete Capacitive.Discharge ignition system, 
fully proven, components fully guaranteed. Printed circuit 
design. All metalwork drilled ready. Fitted to car in 15 
minutes when built. 

Sustained peak performance. Up to 20% fuel saving. 
Instant all- weather starting. Faster acceleration, higher 

top speed. Suitable for all engines up to 8 cyls. Longer 
spark plug life. e Longer battery life. Contact breaker 
burn eliminated. Purer exhaust gas emission. 
A new development from the manufacturers of Gunton ignition. Price: £9.35 inc. 

V.A.T. and postage. (12 volt only. State Pos. or Neg. earth). Ready built unit also 

available £11.55 inc. V.A.T. and postage. GUARANTEED 5 YEARS 

ORDER NOW -send P.O. /Cheque direct to : 

ELECTRONICS DESIGN ASSOCIATES, DEPT. PW2 

82 Bath St., Walsall WS1 3D E. Phone : 33652 

ULTRASONIC REMOTE CONTROLLER - 
continued from page 966 

OPERATION AND APPLICATIONS 
The prototype system operates at a range of 60 

to 80 feet. Bearing in mind the medium of transmis- 
sion, the best results are obtained under `line of 
sight' operation. Ultrasonics behave in a similar 
fashion to light as far as propagation is concerned, 
so this means that ultrasonics will be reflected when 
they strike a hard surface. The prototype system was 
surprisingly omnidirectional under most conditions, 
and the user will soon acquaint himself with the 
possibilities and limitations of ultrasonic command. 

The board is fitted into case with the two bolts on the switch unit. 
The 9V battery fits into the space at the bottom of the case. 

Applications are numerous and one that imme- 
diately springs to mind is switching lights on and off. 
This may sound a little mundane to many readers, 
but how often have you fallen over the garden fork 
when fumbling about for the garage light switch? 
With the same transmitter in your pocket, you can 
turn on entrance lights when you drive in at night, 
and turn on the radio for the news. 

One application of the carrier -only system, that 
has not been investigated at length in this article, is 
that of burglar alarms. One American firm now 
produces a level sensing IC and tone alarm, that will 
be set off if any one of four inputs indicates a 
change of state of 25% or so. The change of state 
can be brought about by interference with the ultra- 
sonic carrier, breaking of light beams etc. 
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N L S ON RECENT DEVELOPMENTS 

DODGY FOOD TESTER 

E(°nVERce in a while one reads 
or hears of a major scare 

over tinned foods. Ifs all the fault 
of those grotty little bacteria and 
the technical name is Botulism. 
The "normal" way in which 
tinned food is tested is to grow 
a culture and then to turn this 
over to highly skilled personnel 
for microscopic analysis. Trouble 
is that all this culture growing and 
analysing takes a lot of time and 
skill. 

This is where the "Bactometer" 
comes into its own. At present it 
is undergoing various tests, but 
the great advantages claimed are 
that the equipment will make the 
necessary results available in 
less than an hour, and it doesn't 
need skilled people to operate 
it -it's automatic. 

How does the Bactometer 
work? Basically, it is a very 
sophisticated bridge which 
measures impedance. The test 
material is prepared in a liquid 
culture and a "reference" is made 
using a medium which is sterile. 
By putting these two separate 
cultures into a favourable growing 
environment the impedance of 
each is plotted. If there is no 
growth in the test sample, then 
the impedance will not differ 
greatly. However, if growth does 
take place, indicating contamina- 
tion, then the impedance drops 
giving a positive sign. It would 
appear that bacteria have no 
resistance to the advance of 
science! Incidentally, once the 
samples have been put into the 
Bactometer, the entire process 
from that point on is automatic 
and thus no skill is required to 
operate the equipment. A chart 
recorder plots the impedances 
giving a written printout proof. 
Perhaps a monitary Bactometer 
could be devised for bank man- 
agers to detect overdrafts? 

JAP REPORT 
A piece of information which 

surprised me was that the 
Japanese home colour television 
market is approaching saturation 
point. Apparently some 80% of 

Japanese households now have 
colour television and manu- 
facturers are talking about a 
push to get people thinking about 
a second set! The scene is an 
interesting one. Originally, the 
Japanese manufacturers con- 
sidered that the smaller colour 
set was the trend for Japan. Now, 
Aiwa, a Japanese Company, are 
to import large screen (24- 26in). 
American models. This has 
caused quite a stir. 

On the Japanese market itself, 
the accent is now on power 
saving and this has been under- 
lined with the recent energy 
availability problems which have 
become almost international. 
Meanwhile, Philips, the European - 
based Dutch giant, have a 26in. 
colour tube which heats to 
emmission in only five seconds 
and yet uses 20% less power than 
earlier designs. The Japanese 
finding was that people like to 
switch on the set and see results 
almost immediately. The public 
has been weaned to this by the 
use of solid state. 

VIDEO SYSTEMS 
Video recording systems have 

been in the news, and still are. 
One favourite method is to record 
the video signal using a laser 
beam. On playback, another small 
laser is used to detect the signal. 
This approach has been proposed 
for other markets too, such as 
mass memories, audio -visual and 
industrial contròl. Now, just as 
everyone is getting used to the 
idea, a Company has come up 
with a video playback system 
which uses the humble 25W 
light bulb. The bulb needs only 
about £30 of standard parts to 
form the basis of the playback 
system or video record player. 

A laser is used to make the 
video disc by "printing;' a series 
of dots whose individual dia- 
meters and densities vary 
according to the amplitude of 
the signal being recorded. Some 
60 minutes of playing time is 
provided, the analogue signal 
being compacted by some 6:1. 
The train of dots form a spiral 
which roughly follows the path 

that a groove would take in an 
ordinary audio record. 

Playback is achieved on a- 
wait for it- transparent turntable. 
The 25W light bulb is located 
beneath the turntable so that it's 
light shines through both turn- 
table and record. The light is 
detected by three light sensors or 
photodiodes. Two . of these are 
responsible for tracking and 
keeping the lens system in line 
with the train of dots spiral. The 
third sensor detects the variations 
in diameter density of the dots 
and this is converted into an 
amplitude modulated signal. This 
is mixed with a very small r.f. 
signal and the resultant a.m. 
carrier is then fed directly to the 
aerial terminal of a standard 
television receiver. Initial experi- 
ments have shown that the system 
should be suitable for digital, 
audio and analogue recordings. 

Please note, the system is 
experimental and will not be on 
the market for some time. This 
column describes state of the art 
things, and this is one of them. 

BOOM TIME 
The last year has been a Lre- 

mendous boom time for the 
electronics industry. So much so 
that materials are running out 
and suppliers just cannot keep 
pace with the demands of 
industry. This means that com- 
ponents are becoming scarcer. 
It is not unusual to find a supplier 
quoting a 72 -week delivery. Couple 
this with the oil problem and it 
looks more serious. Plastics are 
tied in with oil. Although plastic 
packaged semiconductors are 
cheaper than ceramic ones, could 
it be the other way round soon? 
One thing is easily possible -the 
price of semiconductors and 
particularly i.cs may rise soon. 
It could be the old story of supply 
and demand, perhaps even a 
black market. Psst, wanna a buy 
an 0071 guy? 
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Total Building Costs 

£713 P s to 
i (1P 1'Krw'ttN 

s. 141, 

P & P t185i 
.. loon VAT 7010 

NEW 
ROAMER 

NINE 
WITH V.H.F. 
INCLUDING 
AIRCRAFT 

NEW EDUKIT MAJOR 
Completely Solderless Electronic Construction Kit 
Build these projects without soldering iron or solder 
* 4 Transistor Farpiaae lts:lii.. y1r 5 Tri..s.i..tor Post. Poll * Ilatteryless crystal Radio. lmplitisr. 

* 7 Transistor Loudspeaker 
Radio MW; LW. * 5 Transistor Abort WUN e 

Radio_ 

* Meetron$e Metrooutite. * Y:le, t1'u {l'' t41 t 1iCllttilt,il 

* Signal Tracer- 

* Signal Injector. 

* Transistor TN. ter NPS -PS P. 

* 4 Trairlatï)r 1'11711 Pllll 
Amplifier. 

* One Transistor Radio. 
* 2 Transistor Regeneratjre 

Radio. 
* 3 Transistor Regenerative 

Radio. 

t Autlitlle Continuity Tester_ 
ile `it'niitïte Prt),_tiiipnt1.4. 

Components Include: 24 Resistors 21 Capacitors 10 Transistors I," Loudspeaker Earpiece e Mica Baseboard 3 12 -way connectors 2 Ytlltlmc controls a 2 Slider Switches I TuninE Condenser e 3 Knobs Math, Wound MW /LW!SW Coils Ferrite Rod is yards or wire I Yard Of sleeving etc, Parts Price List and Plano 50p_ (Free with parts). 

N Trat,.i.tt:s, 9 Titn cable trateban.l, a+ 1 :darnel' Teo 
.Bunt in ferrite roil aerial for MW /LW. Retractable 
c:hr.,ntc --p1 te I t t .rte art[ it f r ii r and a -t rust. 
mot ....soil .t !nf desli .,.CO +.,..l.,.,,. a transistors and 

,sills í'.11.1y... -b;. mot. r 
roil, fora.lrcratt. moving coi) loudspeaker, volume (INIOFF 
and wax echangr mitroty_ Attractive all white case with 
red grille and carrying strap. Site N`" 7" x 21" 
approx. l'art. Pria List and Plans llip (Free with party). 

Total 
Building £6.95 
Costs (, 10" ;. V- VI` fitto 

P P ,S Ins, 441i 
ltirer ctt;t 
P.tPà;1Há) 

POCKET 

FIVE 
3 Tutiablrwarebantïs. 11.W 
L.W. and Trawler Band. 
7 stages, 5 transistors and 

hiss[,., supersensitive 
ferrite rod aerial, moving [silt 
loudspeaker, attractive black 22-28 P P & 
and gold cave. size 51" x 11" Ins, 3r approx. Pians and Parts ,ïp 
Price List 15p (Free with parts), ( l0" VAT 22p) 

(Overseas P & P.£1,23) 

NEW 
Everyday 
Series 
Build this 
exciting New 
derie4 of designs 

E,V.S, .i Transistors awl :: diodes. 31WILtt. rowrrr.t 
soli flattery_ Pet.rite rod aerial. tool,' .onrnseri 

roltltne control, acct loudspeaker. -lttractice .ass n-itb 
red speaker grille. Size 9" II" 21" 
Parts Price List and Plans 15p. Free frith part.. 

Total p pain 
Bntlding t :- IOq, VIT u -pi 
cesti (Ortirueat P S P tacs 

E.V.B. ("ace an.l hk.k., t .slut, r, tl 'h'rausistors and 3 
diodes Powered by it volt battery, Ferrite ravi aerial, r loudspeaker. etc., 11W /LW voverag-. Push Pull >ut- 
put. Parts Price lit and Plans 15p, Free t(ith parts. 

Total 
w f I. P 

Building o t -- loll, G'.kT !lt,pt 
COSt3 iOrert,aitu P s P Ll !:)) 

E.V.7. Case and looks as ab.lre. r Transistors and I 
.)iodes. Six wavebands. MW /LW, Trawler )land. SW t. :st:, SW2, powered by 9 volt batter). Push Pull output, 
Tel,.e<.ph, aerial for .short wares.." Lou. lspeak,-r. 
Paris Price List and Easy Build Plans 20p. Free ait), 
Harts. (her,e:e., P k P 

Total £408 P Y &ins. 311[ 
Building Over.aa.. P s P £18.5 
Costs (-?- 16"0 VAT 40p) 

ROAMER 

TEN 
WITH VHF INCLUD- 
ING AIRCRAFT 

10 Transistors. Latest 4. 
2 watt Ferrite Magnet 
Loudspeakers. 
9 Tunable Wavebands. 
MW1, MOVE. LW, awi. 
5Wß. SW3. Trawler 
Band, VHF and Local 
Stations also Aircraft Band. 
Latest 4- 2 watt ferrite magnet loudspeaker. 
Built in Fcrrit, Roll Aerial fai MW %LW, Retractable. 
chrome plated 7 sectial, Teleseepìc Aerial, can lie angled and rotated for peak short wave and 3-[IY li.steninl;. Push 
Pod osing nlnm,W Transistor... Car Aerial and 
T..i.e l-t.-.'u-'F B .-get... to Transistors plus 3 Milliex, 
Ganged Tuning Condenser with VHF section. Separate 
tMI for .%!reran hand. Volume Olt /off. Wave Change and 
tune Control.., _4tl.ractive Cave ill kibek with silver block- 
ing. 9 . 7" 4 ". Easy to follow instructions and 
diagrams. Parts price list and plans Sop (FREE with 
parts). 

'Third building costs - 
lOvar.+caa P .t P al 8L, £8.50 YPet 

lr.s. C_p 

t 30° VAT 85p) 

Total Building Coate 

Total 
!Building 

Costa 

£2.50 bp & 
Iita. 

TRANSONA 

FIVE 
1ltaveha sis, transistors and 
speaker as Pocket Five. 
Larger Case with Red 
Speaker Grille and Tuning 
Dial. Plans and Parts 
Price List 15p (Free with 
parts). 

(+ if % VAT 25p) (Overseas P & P £1,25) 

ROAMER EIGHT 
Mk l 
NOW WITH VARIABLE 
TONE CONTROL 

7 Tunable Wavebands: MW). 
MW2, LW, awl, SW2, SWS 
and Trawler Band. Built in 

Ferrite Rod aerial for MW and 
LW. Retractable chrome slated Telescopic aerial for 
Short Waves. Push pull output using 600t,W transistors. 
Car aerial and Tape record sockets. Selectivity switch. 
a transistors plus 3 diodes. Latest 4 "'2 watt ferrite magnet 
loudspeaker. Air spaced ganged tuning winteri.ser. `Volume/ 
on /off, tuning, wave change and tone controls. Attractive 
case in rich chestnut shade with gold blocking. Size 9 a 7 x 
4in. approx. Easy to follow instructions and diagrams_ 
Parts price list and plans 25p (FREE with Darts). 

Total building costs 6.98 
P P 

Overseas P& P í1.8ö) v o f 10% VAT 
& Ins- 47p 

Byp) 

Build Radios, 
Amplifiers, ata., 
from easy stage 

diagrams. 

TRANS EIGHT 8 TRANSISTORS and 3 DIODES 
6 Tunable Wavebands: MW, LW, SWI, SW2, SW3 and Trawler Band. 
Sensitive ferrite rod aerial for M.W_ and L.W. Telescopic aerial for Short 
Waves. 3in. Speaker. R improved type transistors plus 3 diodes. Attractive 
case in black with red grille, dial and 
black knobs with polished metal inserts. Total building costs 
Size 9 o Of x 2ffin. approx. Push pull 
output. Battery economiser switch for 
extended battery life. Ample power to 
drive a larger speaker. Parte price list 
and plans 25p (FREE with parts). 

ROAMER SIX 

4.48 r P & Inc. 33p 

(1- 1Ouß VAT 449) 
(Overseas P & P £115) 

CASE AND LOOKS AS TRANS -EIGHT 
6 Tunable Wavebands: MW, LW, SW1, SW2 

Trawler band plus an extra Medium waveband for easier tuning of Luxembourg," et., Sensitive ferrite rod aerial and telescopic aerial for Short Waves. 3in. Speaker' 
8 staged --6 transistors and 2 diodes. Attractive black case with red grille, dial and 
black knebc with polished metal inserts. Total P P k Inc. 31p 
Size 9 x 5, t 2}tn. approx. Plans and building (Overseas 
parts price list 25p (FREE with parts). costs P & P £1.85) 

(-F 10°, VAT 39p) 

Five units 
including master unit 

to construct. 

Components include: 
Tuning Condenser: 2 Volume Controls: It Slider Switches: 
Fine Tone 3" Moving Coil Speaker: Terminal Strip: Ferrite 
Roü Aerial 3 Plugs and Sockets: Battery Clips: 4 Tag 
Boards: 10 Transistors: 4 Diodes: Resistors: Capacitors: 
Three 1" Knobs. finite 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. 
ï'arte price list and plans 25p (FREE with parts). 

Total building P P A Ins. 33p 
t costs 25-50 (Overseti P ac P £ n5) 

c + los;, VAT 11p1 

RADIO. EXCHANGE LTD 
* Callers side entrance "Lavells" shop. * Open 10 2.30 -4.30, Mon. -Fri. 9 -12 Sat. 

1.111 - 
To RADIO EXCHANGE CO., 6Ia HIGH STREET, BEDFORD, MK40 ISA 
Tel. : 0234 52367. Reg. No. 788372. 

I enclose for 

Name 

Address............................................ ............................... 
(Dept. PW24.) 
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TRANSFORMERS 
SAFETY MAINS ISOLATING TRANSFORMERS 

Pri.120 /240 V Sec. 120/240 V Centro Tapped and Screened 
Ref. VA Weight Size cm. P & P 

No. (Watts);: lb oz E p 
07 20 1 8 7.0 x 6.0 x 6.0 2.32 30 

149 60 3 12 9.9x 7.7x 8.6 3.45 36 
150 100 5 8 9.9 x 8.9 x 8.6 3.79 52 
151 200 8 0 12.1 x 9.3 x 10.2 6.45 52 
152 250 13 12 12.1 x 11.8 x 10.2 8.41 67 
153 350 15 0 14-0 x 10-8 x 1 1 -8 1 1 -22 82 
154 500 19 8 14.0 x I3.4 x 11.8 16.25 - 
15$ 750 29 0 17.2x 14 -0x I4.0 2210 
156 1000 38 0 17.2 x 16.6 x 14.0 29.87 - 
158 2000 60 0 21.6 x 15.3 x 18.1 49.25 - 

Ref. 
No. 
I 13 
64 

4 
66 
67 
84 
43 
95 
73 

PLEASE NOTE 

NEW ADDRESS 
AS BELOW 

AUTO TRANSFORMERS 
VA Weight Size cm. Auto Tops P & P 

( Watts) lb oz £ p 
20 1 0 5.8 x 5-1 x 45 0-115-210-240 I. 22 22 
75 2 4 7-4 x 6.7 x 6.1 0-115-210-240 2.40 30 

150 3 4 8.9 x 77 x 7.7 0-115-200-220-240 2.89 36 
300 6 4 9-9 x 9.6 x 8.6 5-63 52 
500 12 8 12.1 x 11.2 x 102 .. 8.36 67 

1000 19 8 14.0 x 13.4 x 14.3 
1500 30 .4 14-0 x 13-9 x 14-3 

13-19 82 
21 -99 - 

2000 32 0 17 -2 x 16 -6 x 14 -0 ., .. 28.70 " 
3000 40 0 21.6 x 13.4 x I8.1 39.17 . 

CASED AUTO TRANSFORMERS 
115V 500W enclosed transformer, with mains lead and two I15V 
OUSISt 596kcti. e 49, r & P 67p. 20 Watt version £2-02 P & P27p- 

TRANSFORMERS 
PRIMARY 246.250 VOLTS 12 AND OR 24 VOLT RANCE 

Ref. Amps. Weight Size cm. Secondary Windings P L P 
No. 12V 24V lb oz £ p 
III0-5 0.25 . 8 4.8x 2.9x 3.50.12Vat0.25Ax2I.22 22 
213 I00.5 1 4 6.1x 5.8x 4.80I2Vat0.5Ax2 I.44 22 

71 2 I 112 7.Ox 6.4x 6.1 0.12Vat1Ax2 F90 22 
IS 4 2 .. 2 12 8.3x 7-7x 7.0 0.12Vat2Ax2 2-68 30 
70 6 3 3 8 8.9 x 8-0 x 7.7 0-12V at 3A x2 3.20 42 

108 8 4 5 8 9 -9 x 8 -9 x 8 -6 0.12V at 4A x 2 3.60 52 
72 10 5 6 4 9.9x 9.6x 8.6 0-12Vzt5Ax2 4-25 52 

116 12 6 6 12 9.9x 10.2x 8.6 0- I2Vat5Ax2 5.10 52 
17 ä, 0 8 12 12-1 x 9.9 x 10.2 0.12V at 8A x 2 6-56 52 

115 20 IO I 1 8 14.0 x 9.6 x 11.8 O -I2V at 10A x2 8.36 67 
187 30 15 15 8 14.0 x 121 x 11.8 0-12V at I5A x2 15-40 82 
226 60 30 32 0 17.2 x 15.3 x 14.0 O-12V at 30A x 2 28.44 " 

30 VOLT RANGE 
Ref. Amps- Weight Size cm. secondary Tops P & P 

No. lb oz £ ft 
112 0.5 1 4 6-1 x 5-8x 4-8 0- 12- 15- 20- 24 -30V 1.42 22 
79 I -0 2 4 7-0 x 6.7 x 6 -I ,. 1.92 36 

3 2.0 3 4 8.9 x 7.7 x 7.7 ,. 2.90 36 
20 5-6 4 8 9 -9 x 9 -3 x 04 .. 3.58 42 
21 4 -0 6 4 9.9 u 9.6 x 8'6 .. 4.75 52 
SI 5.0 6 12 12 -I x 8.6 x 10.2 ,. 5.30 52 

117 6.0 8 0 121 x 5.3 x I0ß ,. 6-31 52 
88 8.0 12 0 12-I x 11.8 x 10.2 8.18 67 
89 19-0 13 12 14-0 x I0-2, x I I -8 10.33 67 

50 VOLT RANGE 
Sèze cm. Secondary Taps P & P f p 

7.O x 6.4 x 6.1 0- I9- 25- 33- 40 -50V l -90 30 
8.3 x 7-4 x 7.0 2.80 36 
9.9x 8.9x 8,6 .. .. 3.87 42 
9.9 x I0.2 x 8-6 ,. , 5-26 52 

12I x 10.5 x 10.2 . 6-99 52 
14 -0 a 10-2 x 1 I -8 .. 10 -35 67 
14.0 x 12.7x 11.8 . 13.51 97 

Ref. Amps. Weight 
No. lb oz 
102 0-5 I 12 
103 I.O 2 12 
104 2 -0 5 8 
105 3.0 6 12 
106 4.0 IO 0 
107 6-O 12 0 
118 8.0 18 0 
119 10.0 25 0 17.2 x 12.7 x 14.0 16.93 

60 VOLT RANGE 
Ref. Amps. Weight Size cm. Secondary Tops P & P 

No. lb oz £ p 
124 0.5 2 4 7.0 x 6.7 x 6.1 0- 24- 30 -40- 428 -69C 1.93 36 
126 1.0 3 4 .8.9 x 7.7 x 7.7 2.70 36 
127 2.0 6 4 9.9 x 9.6 x 8.6 4.25 42 

125 3.0 8 12 12.1x 9.9x102 6.46 52 
123 4.0 1 3 12 I2.1 x 11.8x 10.2 ., 8.36 67 

40 5-0 1200 14-0x10. 2x11.8 985 87 

120 6.0 15 8 I4.0x12.1xII.8 ,. 12.14 82 
1 2 1 8.0 25 00 14 -0 x 14.7 x I I -8 13-65 
122 10.0 25 0 17.2 x 12.7 x 14 0 .. 20.09 " 
189 I2.0 2900 17.2x14.0x14.0 22.49 " 

MINIATURE TRANSFORMERS WITI4 SCREENS P & P 

Ref. MA. Weight Size cm VOLTS £ p 
238 200 2 2.8x2.6x2.0 3 -0 -3 1.31 IO 

212 IA IA I 4 6. 1x5.8x4-8 0 -6 0 -6 1.52 22 
13 100 4 3.9x2.6x2.9 9 -0 -9 1.12 10 

235 330,330 4 4.8x2-9x3.5 0 -9, 0 -9 1.52 IO 

207 500, 500 1 00 6 Ix5-4x4.8 0 -8 -9, 0 -8 -9 2-03 22 
208 I A, I A 1 12 7.0x6.4x6.1 0- 8- 9.0 -8 -9 2.73 30 
236 200,200 4 4. 8x2 -9x3.5 0- 15.0 -15 I.52 IO 

2I4 300,300 I 4 61x5.8x4.8 0- 20.0 -20 1.60 22 
221 700 (D.C.) 1 8 7.0x6. 1 x6.1 20- 12- 0 -12 -20 1-41 30 
206 IA, 1A 2 12 8.3x7 -7x7 .0 0- 15 -20, 0 -15 -20 3.08 36 
203 500,500 2 4 8.3x7.0x7.0 0 -15- 27.0 -15 -27 2.82 38 
204 1A, I A 3 4 8- 9x7.7x7.7 0- 15 -27, 0 -15 -27 2.86 38 

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

BARBIE electronics 
3,THE MINORIES, LONDON EC3N 113,1 

TELEPHONE: 01-488 3316/8 
NEAREST TUBE STATIONS ALDGATE & LIVERPOOL S. 
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Discoun 
ALL PRICES INCLUDE V.A. . 

SPEAKER BARGAINS £ 
EMI 13" x 8" 3, 8 or 15 ohm 

Plain .. .. 2.05 
With Co -Axial Tweeter .. 2.20 
Twin Tweeter . 3.55 

Type 350 8 ohm, 20 watt 8-b6 
6 +" 8 ohm, 10 watt 2-70 
8" 8 ohm, 10 watt 3.75 

12" 8 ohm, 20 watt 5.50 
8" x 5" C /Mag. 5 watt 1.20 
8" x 5" Dualcone 

I) ohm, 10 watt 
GOODMANS 6#-" 8 ohm 

Dualcone .. .. .. 

2-45 

80 

ELAC 8" Bohm Dualcone .. 
FANE 7" x 4" 3 or 8 ohm .. 

8" Dualcone 8 ohm.. 
CELESTION 8" 15 ohm .. 
ADASTRA f0" 0 or 15 ohm, 

10 watt . 2.75 
BAKER GROUP 25 12" 8 or 

15 ohm, 25 watt .. 
P. & P. .. 

5" 8 °lire, 5 waft Offlag. .. 

I 

2.10 
1.00 
2.40 
1.55 

6.45 
25 
.f5 

2-k "8 ohm or84ohm .. -50 
-10 P. .& P. . 

TWEETER & CROSSOVER 
EMI 3#" 3 or 8 ohm C /Mag .. 1.00 
Cone Tweeter 8 or 15 ohm, 

10 watt 1 90 
Cone Tweeter 8 ohm, 3 watt 1.00 
Horn Tweeter 8 ohm, 20 watt 3-50 

Dome Tweeter 8 ohm, 30 watt 4-00 
Crossovers CN23 (3 ohm), 

CN28 (8 ohm), CN216 (16 
ohm) .. .. 1.00 

P. &P. .. 10 

KIT FORM CABINETS TEAK VENEER 
12 x 12 x 6 with 8" 8" x 5` or 18X ii x9 with 13" x 8 "cutout 

62" and 32" cut out.. . 2.45 for EMI 350 .. .. .. 4.25 
17 x 10 x 9 with 8" or 13" x 8" P. & P. ea. 35 

cutout .. 3-50 

MICROPHONES 
CM20 Crystal Hand .. 
CM70 Planet stick metal, 

switch crystal 
DM160 Dynamic uni -dir, ball 

metal 
UD130 50K/600 ohm, uni -dir 

ball meal 

50 

1.55 

3.95 

4-50 

CONDENSER MIKE 600 ohm, 
uni -dir 

Cassette Stick Mike with R. 
Control on /off switch 
(2.5 & 3.5mm J /Ply) 

P. & P. 

5.75 

7.90 

1.35 
-15 

SOLDERING IRONS 
ANTEX CN240 15 watt .. t -60 

SK 1 Kit (15 watt Iron 
2 spare Bib etc.).. 2-65 

X25 25 watt (low 
leakage) 1.60 . 

P. &P. -16 

CARTRIDGES 
ACOS GP91 /2SC or GP91 /3SC 

Stereo comp. .. 1.00 
GP83/1 Stereo crys... 1.35 
GP94/1 Stereo crys -.. 1.75 
GP95/1 1-35 
GP96J1 1.75 
GP101 .. .. .. 75 

SONOTONE 
9THAC Stereo cer. diam. 1-80 

19 -TI Stereo crystal -80 
' BSR SC5M Stereo ceramic 2-25 

SX5H Stereo crystal .. 160 
SX5M Stereo crystal .. 1.60 
X5H Mono /stereo . 1.25 
X5M Mono /stereo 1.25 

GOLDRING G800 6850 £3.85 62.85 
STYLI for above cartridges 
Sapphire 35 D. Diamond 1.25 
GOLDRING G800 G850 11.95 

P. & P. 05 

BATTERY ELIMINATORS lighter socket) 6, 7-5 or 9 
240v input 6, 7.5 or 9 300mA 2.20 d.c. output at 300mA .. 2.20 
12v d.c. input (fits in car P. & P. 10 
TAPES Stnd. 
5" 45p 
51" 55p 

LP - 

55p 
65p 

DP 
70p 
9Sp 

Sind. LP DP 
7" 65p 95p 110p 
P. & P. 1-3, 9p ea. 4 or more, lot 30p 

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

C60 35p 33p 30p 
C90 ' 45p 43p 40p 
C120 55p 52p 50p 

Cassette Head Cleaner 35p 
P. & P. 1 -5, 3p ea. 6 -10, 15p lot. 
11 -20, Post Free. 

PLASTIC LIBRARY CASES 
For 5" Reels .. .. .. 18p 

51" Reels .. .. .. 22p 
7" Reels .. .. .. 25p 

z. 
CASSETTE CASES .. top 
P. & P. 1 -3, 5p ea. 4 or more, 20p 

BIB ACCESSORIES 
Tape Editing Kit Ref. 23 1.30 
Recording Tape 

Splicer . Ref. 20 1.15 
Cassette Tape, 

editing .. Ref. 24 1.40 
Cassette Salvage Kit Ref. 29 40p 
12's Cassette Case Ref. 34 £1.00 
Stylus Balance Ref. 32A 1-15 
Spirit Lever .. Ref. 46 -50 
Hi -Fi Stereo Test Cassette 1.90 
Groove -Kleen Record Cleaner 1.90 

P. &P. 10 

SPECIAL OFFER 
BUSH Stereo System with 
indep. Vol., Bass & Treble 
controls on each Speaker for 
optimum reprod. Using Gar- 
rard 2025TC Auto Change 
Deck in deluxe teak plinth and 
cover. Today's Value £49.50. 
OUR PRICE £27.50 + £1.50 
P. & P. 12 months Guarantee 
by Maker. 
THIS IS A BARGAIN NOT 

TO BE MISSED ! 

Send 25p for COMPLETE CATALOGUE, refundable upon first order. 
ALL OUR MERCHANDISE IS FULLY GUARANTEED. 

Hiversdale ElectroNics 
Mail Order Department CrIA 

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



J;ttigi 1[1411 

M.J.HUGHES M.A. 

BY PROJECT STEPS 

PART 5- EMITTER FOLLOWER 
IT is natural to think that the role of an amplifier 

is simply to take small voltages and turn them 
(somehow) into high voltages but this is by no 

means the end of the story. 
Apart from voltage amplifiers we often come 

across circuits that fulfil some role of amplification 
that is not always so obvious or, for that matter, 
easily measurable, Te name a few; we have current 
amplifiers, power amplifiers, impedance converters 
(sometimes called buffer stages), inverters and opera- 
tional amplifiers. The transistor can give us all these 
options in different forms of circuit and we shall 
explore some of these obvious and not -so- obvious 
applications. 

The transistor is basically a current sensitive de- 
vice so it would not be unreasonable to look, firstly, 

+9V 

Fig. 29. The emitter current measured is proportional to the base 
current through R1. The latter is set by VR1. 

+9V 

Fig. 30. The transistor draws only the amount of base current necessary 
to make the potential at B rise to that of A (less the Vbe of the 

transistor). 

at its role as a current amplifier. The circuit we shall 
consider is the emitter follower (briefly mentioned 
in a previous part). The name current amplifier im- 
plies that we require a circuit that needs only a very 
small input current generated by a given voltage to 
give a larger current in an output circuit with more 
or less the same sort of voltage swings. If we say that 
the input and output voltage swings are about the 
same but impose the condition that the input current 
is small, it immediately means that the resistances 
involved in the input circuitry are greater than those 
we are likely to see in the output (which has larger 
current variations for the same voltage changes). 
Fig. 29 is a test circuit that will demonstrate what 
we mean. 

VR1 is used simply to provide a source of variable 

BC108 

+9V 

OV 

M1 
(mA for Fig.29 
pA for Fig. 30) 

Note; when Fig. 30 circuit is used 
remove R1 and transfer 
meter leads to positions 
shown dotted, also, add R2 
(shown dotted). 

Fig. 31. Layout for Figs.. 29 and 30. 
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voltage that is used to drive base current into Tri. If 
you assume the internal resistance of the testmeter 
(set to current) is zero it is a simple calculation to 
work out the base current supplied. 

The maximum will be when VR1 is set to the top 
of its track ( +9V as a source). The base current is 

therefore 9 - Vbe 8.4 
mA = 0.084mA. 

100k0 100 

The current you will measure in the emitter circuit 
will be as high as 30mA for this setting of VRl. .The 
increase in current flow is up by á factor of about 
300. One could, in fact, have calculated the emitter 
current from the current gain of the transistor (hFE): 

collector 'current = hFE X base current 
emitter current = collector current + base current 

Ié =(hFE XIb) +Ib 
In other words le = Ib X (hFE +1) 

Because the hFE for a BC108 is approximately 200 
to 300 one can see that the emitter current we 
measure is about two to three hundred times the 
base current. An immediate problem that springs out 
from this calculation is that you can only calculate 
the result if you know a precise value for hFE but 
this varies a lot from one transistor to another -even 
though they may have the same type number. Thus 
the precise currents you measure in the emitter cir- 
cuit will be dependent on the particular transistor 
you are using. Later you will see that steps have to 
be taken in many circuits to compensate for hFE variations from one transistor to another. It is clear, 
then, that we can get an amplification of current by 
using a transistor and if you vary VR1 you should 
see that to all intents and purposes the emitter cur- rent is direcly proportional to the base current 
supplied. 

We can now carry out a variation on the same 
theme by using the circuit of Fig. 30. At first glance 
you might think that the base current will be very much greater than 60;LA because all that seems to be 
limiting the base current is R2 in the emitter circuit. 
Firstly try it out and you should find that by adjust- 
ing VR1 the measured base current goes from zero 
up to a maximum of about 30 to 60,LA (depending on 
your own particular transistor). When VR1 is set 
to maximum it is tempting to think that the base 
current is approximately 9V divided by the 1,000fí 
of the emitter resistor (about 9mA). If you make this 
guess you are overlooking the fact that as soon as 
you start to apply base current into Trl we will cause 
emitter current to flow in R2 and this causes a volt- 
age drop across it. The voltage at B will rise. The 

Fig. 32. At all settings of the slider the potential difference between 
A and B is about 600mV showing that B "follows" A. 
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base current is thus controlled by the new potential 
difference between points A and B (NOT between 
point A and ground!). 

You can see the voltage at point B' rising by 
switching the meter to volts (meanwhile connecting 
point A directly to the base of the transistor, Fig. 32). 
Notice that there is very little difference between the 
voltages set at A and those that are given at B. 
The difference is basically 600mV which is the for- 
ward base emitter voltage drop. Return to Fig. 30 and 
change R2 for a iOkfl resistor. You will see that the 
base current drawn by the transistor reduces by a 
factor of ten. Reduce R2 to 1001 and the base cur- 
rent increases by about a factor of ten from its 
original value. The transistor thus gives an output 
voltage that follows the input voltage and the "fol- 
lowing" effect forces the transistor to draw only 
sufficient base current to make the voltage at B 
approach that at A. 

The input current is self limiting and makes the 
transistor look as if it has a very high base resist- 
ance. We say it presents a high input resistance to 
the voltage source and the output is more or less the 
same voltage as the source but the emitter current is 
very much greater than the input current. 

Touch sensitive switch 
Another way of looking at this circuit is to con- 

sider a limited current coming from a voltage source -Fig. 33 -as one might find with a touch sensitive 
switch where the very small current flowing through 
the fingers is needed to cause a higher current in 
another circuit. Bridging the two contacts with the 
fingers causes base current to flow and the emitter 
voltage rises towards the voltage of the source 
( +9V). Depending on how good the skin contact 
is and how good- a conductor you are you may pass 
sufficient base current to make point B rise to +9V. 

Touch 
wires 

Fig. 33. The small current flowing through the fingers generates emitter current and this is shown as a potential difference across R2. 

We have selected a value for R2 so that you may not 
be able to produce a low enough skin resistance to 
pass sufficient base current and hence the voltage at 
B may not follow the base exactly and the voltage 
you measure will vary depending on how hard you press the contacts with your fingers. To make the voltage at B go to +9V with ease you must reduce the base current requirement and this is done by 
reducing the amount of emitter current needed to make point B follow the input. This is done by in- creasing the value of R2 to lOkn. 

A more precise way of obtaining an output voltage at the emitter of Tri proportional to the body's resistance is to make sure that the emitter current, 



to be controlled, is not limited by the hFE of the 
transistor. You can then use a circuit that relies on 
the potential divide effect of the body resistance and 
R1 (Fig. 34) to give a potential at the base of Trl that 
is reflected in the potential at its emitter (less only 
the base emitter drop). The current available in the 
collector /emitter circuit of the transistor is still 
many times greater than the current flowing through 
the body and can be used as a signal into other 
circuits. Fig. 36 is such a circuit. When the contacts 
are bridged with the fingers a small current flows 
into the base of Trl; this produces a higher current 
in the collector /emitter circuit of Trl some, of which, 

Touch 
wires 

+9V 

Fig. 34. The potential at A is set by the potential divide of Ri with skin 
resistance and this is reflected by the potential measured at B in the 

lower resistance emitter circuit. 

Touch 
wires 

+9V 

oV 

IAM 012E 1 

Fig. 35. Layout for Fig. 33. To carry out experiment in Fig. 34 change 
R2 to 10kil and insert R1. 

Fig. 37. Layout for Fig. 36. 

Touch wires 

passes into the base circuit of Tr2 where it is fur- 
ther amplified to provide base drive to the inverter 
Tr3 which needs quite a high base current to turn 
on the lamp. Bridging the contacts turns on the 
lamp. If you think about it R2 serves no useful pur- 
pose-on the contrary it wastes useful emitter cur- 
rent of Trl which could be used as base current for 
Tr2; thus it can be removed and the circuit still 
works. The combination of one emitter follower 
feeding into another emitter follower is often seen 
when a circuit requires a ,very high input resistance 
and the combination is called a super alpha pair. 

Super alpha pair 
The maximum current you can control in the emit- 

ter circuit is given by the base current multiplied 
by the hpE for the transistor. Thus the current gain 
of a typical single stage using a BC108 is about 200 
to 300. For a super alpha pair the gain would be 
200 X 200=40,000. In our circuit of Fig. 36 the base 
current required by Tr3 to turn on the lamp is about 
0.2mA. We thus need only one fortythousandth of 
this as base current into the first stage i.e. about 

0 005 //AA. In reality more than this has to flow through 
the skin because we have the 470k12 of Rl shunting 
the base of Trl to ground. It is passible to remove 
Rl and the circuit will become even more sensitive 
-the only problem is that it may become too sensi- 
tive and trigger by capacitively coupled pick up by 
Trl's base. In theory R3 could be omitted but this is 
unwise; it is there to protect the base emitter junc- 
tion of Tr3 from loo high a current. 

The emitter follower principle is often used as the 
active element in voltage regulators where a variable 
voltage output is needed from a power supply at 
quite high currents. 

Touch 
wires 

+9V 

L.P1 
ev 
004A 

Tr3 
BG108 

0V 

Fig. 36. A touch sensitive light switch. In practice R2 can be omitted 
as can R1 but removal of the latter might make the circuit over sensi- 

- five. R3 should not be omitted. 

+9V 

a14a..Ci 
o 
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+ßV to +12V 

6V motor 
(max. current 
1 ampj 

OV 

Fig. 38. Simple voltage adjustment to control the speed of low voltage 
d,c, motors. D1 is included to prevent high reverse voltages from the 
brushes damaging the transistor, The output is not short circuit 

protected. 

2N3055 

+9 to+12V 

Tr1 

Tr2 
70 ,-- ..._. Ç o..ra - ac. 

m.o cana a ..._-II.q 
-.. 

.... 

s14do. .o 
o.".o 

o....... ö+I?n---+- 
o o 

D1 
60 - O.rrOr..sQc...- 

p m3w. py.ts. p . 

a. 
m 

o _vr-mlo- o- 
o 

_. -a o18 

OV 

19 

- + 
Output to motor IÁN ono! 

Fig. 39. Layout for Fig. 38. The short leads on Tr2 should be extended 
to connect to ' the T -Dec and the collector connection made via a 

solder tag bolted to Tr2. 

It is expensive to use a high power potentiometer 
but a small potentiometer and a power transistor 
will do the job very nicely. Provided the output cur- 
rent does not exceed the rating of the transistor and 
is less than the Ib hFE product the output voltage of 
Fig. 38 will be approximately equal to the potential 
set at the wiper of the potentiometer (less the tran- 
sistors forward voltage drops). With the power tran- 

+7-8V OV 
To cassette 
recorder 

+12V 
From car 
battery 

OV 

Fig. 40. A simple voltage dropper and regulator for running a cassette 
recorder from a car battery. Not short circuit protected. 
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,)Tri- óooA3 

Fig. 41. Layout for Fig. 40. 

sister shown the circuit would act as a crude speed 
controller for small model motors. The wiper of the 
potentiometer provides the reference voltage. This 
could be generated by means of a zener diode and 
thus a stabilised power supply could be made to run, 
say, a Cassette tape recorder from a 12V car battery 
(Fig. 40). Cl is included to suppress ignition noise. 

Next month -more amplifiers 

COMING SOON IN P.W. 
9 Five -Band Pocket Portable 

Quick-Wipe for Car Windscreens 

Special Supplement for Beginners 

Two -metre Converter 

Distortion in Audio Amplifiers 

PLUS 

some more Top Popular Projects 
and some very new ideas tool 

WE CANNOT DIVULGE ALL OF OUR SECRETS BUT 
PLEASE NOTE: Our MARCH, APRIL, MAY and JUNE 

Issues will contain special attractions. They could be a 
sell -out. To keep up -to -date on our full range of projects 
and ideas, you need PRACTICAL WIRELESS regularly. 
Place a permanent order with your relïable newsagent or 
write to our subscriptions department (see Contents page). 
Don't be disappointed- -order now 



Introducing the new 

") 
INCORPORATING LASKYS RADIO LTD. Er G. W. SMITH &CO. (RADIO) LTD. 

Following the successful merger in 1972 of 

LASKYS RADIO LTD.& G. W. SMITH & CO. (RADIO) LTD. 
the U.K.'s two leading audio retailers through Audiotronic Holdings Ltd. the final phase of the 

integration has now been completed. One retail company trading under the name 
of "Laskys" has been formed to bring you a wider choice of equipment, 

highly competitive prices and a better than ever service. 

LASKYS RANGE-Vve stock 
the widest range of the best 
equipment in the U.K. and 
probably the world, backed by 
accessories, tapes and cassettes, 
components and other 
electronic equipmenf 

LASKYS BRANCHES- 
We have 24 branches 
throughout London and the 
provinces each holding a 
comprehensive range and our 
staff will be pleased to 
demonstrate and advise on 
your choice of equipment 

,LASKYS PRICES-Our 
enormous purchasing power 
together with reduced 
administration costs enables 
us to offer you the most 
competitive prices to be 
found in the U.K. 

LASKYS GUARANTEE-All 
equipment purchased from us is 

offered with a full 12 months 
guarantee including parts and 

labour. 

LASKYS SERVICE-At head 
office we have a fully equipped service 

department and extensive stocks of 
spares. 

LASKYS MAIL ORDER-We offer' 
a speedy and efficient service. 

Immediate attention given to all 
orders. 

LASKYS EXPORT-Personal exports 
arranged for overseas visitors. Goods 

despatched to all parts of the world 
through our Export Mail Order 

Department. 
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ALL PRICES EXCLUDE VAT 

AUDIOTRONIC Model ATM1 
Top value 10,000 
opv pocket multi - 
meter, Ranges: - 
0/10/50/250/1,000 
vale AC and DC. 
Recurrent Q-1mN 
100m A. Resistance 
O /150k ohms 
13k1414 -10 to 
+77dB. Site 90x 
60 x 28mm. 
Complete with 
test leads. 
OUR PRICE £2.95 P&P 15o 

MODEL TE200 
20,000opv. Mirror 
scale, overload 
protection. 0/5/25/ 
125/1000V DC. 
0/10/50/250/ 
1000V AC. 0 /50uA 
/250mA. 01600 
6 Mew ohms. 
-20 to +62d8. 
OUR PRICE £4.95 P &P 15p 

MODEL U437 MULTIMETER 
10,000opv. A first 
class, instrument 
rtanuieeturild in 
USSR 10 the higher 
standards. Ranges: 
z- 5/16/06/ 258/ 
500 /1000V DC_ 
2.5/10/50/250/ 
500/1000V AC. 
DC current 100uA/ 
1 / 10/ 100mA/ 1 A. 
Resistence 300 ohms. 
3/30/300k/3 Meg. 
ohms. Complete with batteries, wt 
leads, instructions and a sturdy steel 
carrying case. 

OUR PRICE £4.95 P &P25p 

MODEL TH12 
20.000 opv. Overload 
protection. Slide switch 
selector. 0/0.25/2.5/16/ 
50/150/1000V DC. 0/10/ 
50/250/1000V AC. 0/ 
50uA/25/250mA DC. 
0/3k/30k/300k/3 Megohms. -20 to 
+50118. 

OUR PRICE £5.97 P &P 15p 

HIOKI Model 720X VOM 
A versatile, 
accurate measur 
ing instrument. 
20,000 opv. 0/ 
5/25/100/500/ 
1000V OC. 0/10 
50/250/1000V 
AC. 0 -50uA/ 
250mA. 0 -20k/ 
2 Megohms. 

OUR PRICE 
£5.97 
P &P 20p 

114323 MULTIMETER 
20,000opv. Simple --- 
unit with audio /IF '- 
oscillator. Suitable 
for general receiver 
tuning. Ranges: 
0.5/2.5/10/50/250 / 
500/1000V DC. 
2.5/10/15/250/500/1000V AC. 0.05/ 
0.5/5/50/500mA DC. Resistente 5/ 
50 /500 ohms /5/10/100k ohms /1Meg. 
Battery operated. Size: 160 x 97 x 
40mm. Supplied in carrying case com- 
plete with test leads. 

OUR PRICE £7.00 P &P top 

U4312 MULTIMETER 
extremely sturdy 
instrument for 
general electrical 
use. 667ope. 
0/0.3/1.5/7.5/30 / 
60/150/300/600/ 
900V DC & 75inV. 
0/0.3/1.5/7.5/30 / 
60/150/300/600/ 
000V AC. O/300uA/ 
1.5/6/15/150/60 / 
600mA/ 1 /1.5/6A 
DC. 0/1.5/6/15/ 
60/150/600mA/ 
1.5/6A AC. 0/200/31030k ohms. DC 
accuracy 1 %. AC 1.5 %. Knife edge 
pointer, mirror scale. Complete with 
sturdy metal carrying case, leads and 
instructions. 
OUR PRICE £9.75 P &P 25p 
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MODEL TE300 
30,000opv. Mirror 
scale. Overload 
protection. 0/0,6/3/15 
60/300/1200V DC. 
0/0/30 /120 /C00/ 
1200V AC. 013111Á/ 
6mA(69mA /300mA/ 
000...A. 019k /90141 
0ó606 M.,y gyms. 
-20 t0 463118. 

OUR PRICE £7.50 P &P 15p 

V4 24 MULTIMETER 
High sensitivity, over- 
load protected. 
20,000opv, Ranges 
8.5/1.2/91121301 
60/120/600/1200V 
DC. 3/6/15/60/150/ 
300/600/900V AC. 
Current' 0.06/0.6/ 
6/60/600mA/3A DC. 
0.3/3130 /344mA1 
3A AC. Resistente: 

INCORPORATING LASKYS RADIO LTD Er G. W. SMITH Er CO. (RADIO) LTD. 

25/ddb ohms /0.5 /5 /50 /5001. okras /5 
Mohms. Decibels: -10 to +12d13. Site 
167 x 98 x 63mm. Supplied comp- 
lete with test leads, spare diode and 
instructions_ 

OUR PRICE £8,00 P &P zop 

TMtc MODEL TWSOK 
46 ranges, mirror 

le. P.8k1V DC 
506/V AC. 
DC Volts: O.1 Z5( 
0.25/1.25/2.5/5 /1oí 
25/50/125/200/ 
500/1000. AC Volts 
1.5/3/5/10/25/50 / 
125/250/500/ 
1000. DC current 
25 /50.oA /2.5 /5!21i/ 
50/250/500mA/5/ 
10A. Resistente: 
10k/100k/1 Meg!. 
10 Meg ohms. -20 to e81 5dB 
OUR PRICE £8.50 P &P 17p 

U435 MULTIMETER 
20,000opv. Overload 
protected. Ranges: 
75mV/2.5/10/25/ 
100/250 /500 /1000V 
DC. 2.5/10125/100/ 
250 /600 /1000V AC 
Current 51k1Á/115( 
25/100mA/0.5/2.5A 
DC. 5/25/100mA/ 
0.5/2.5A AC. Resist- 
ance: 0.3/3/30/300k 
ohms. Size: 205 x 110 e 84mm. Sup- 
plied complete with leads, crocodile 
clips and steel carrying case. 

OUR PRICE £8.75 P &P 20p 

U91 Clamp VOLT 
AMMETER 
For measuring AC volt- 
age and current without 
breaking circuit. Ranges- 
300/600V AC. Current: 
10/25/100/250/500A. 
Accuracy 4 %. Size 283 x 
94 x 36mm. Complete 
with carrying case, leads 
and fuses. 

OUR PRICE £10.50 P &P 20p 

U4341 MULTIMETER 
TRANSISTOR TEST 
27 ranges. 16,700opv. 
Overload protected. 
Ranges: 0.3/1.5/6/ 
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 Molten 
Battery operated. Supplied complete 
with probes, leads and steel carrying 
case. Size: 115 x 215 x 90mm. 
OUR PRICE £10.50 P &P 2op 

Model 449A In Circuit 
TRANSISTOR TESTER 
Checks true AC, 
Beta in /out. Checks 
ICO. Checks diodes 
in /out. Checks SCR 
etc. Beta HI 10 -500 
LO 2 -50. ICO 0- 
5000uA. 220/ 
240 V AC operation. 
OUR PRICE £17.50 P &P 25p 

MODEL 500 
30,000 opv with 
overload protect - 
tien. Mirror scale. 
0/0.512.5/10/25 / 
100/2501500/ 
1QçvV PC. 
0/2.5/10/25/100 / 
250/50011000V 
AC. 0/50uA/5/50/ 
590mA, 12A DC. 
0/60k/6 meg /60 megohms. 

OUR PRICE £10.50 Carr. paid 
Leather vase for abeva £1.75 

KAMODEN HM35U 
TRANSISTOR TESTER 
High quality 
instrument to 
test reverse leak 
current and DC ce" Ampli- 
fication 

rrept 
lector et 

NPR, PNF, d:odvs, 
transistors, SCR's 
etc. 4" square 
clear scale meter. 
Operates from 
internal hatteriec. 
Complete with 
instructions, leads 
carrying handle. 
OUR PRICE £12.50 P&P 31p 

MODEL C7080EN 
Giant 6" mirror 
scale. 20,000 opv. 
0/0.25/1/2.5/10 / 
50/250/1000/ 
5000V DC. 
0/2.5/10/50/250 / 
1000/5000V AC. 
0 /50u A/ 1 / 10/ 
100 /500mA /10A 
DC. 0 /2k /200k/ 
20 Meg. -20 to +50118. 

OUR PRICE £13.95 P &P 35p 

KAMODEN 360 MULTIMETER 
High sensitivity_ 
DC 100k011mA( 
AC 10kohm/V 
5 " mirror scale, 
overload protect 
ed. Ranges: 0.5/ 
2.5/10/50/250/ 
1000V DC. 5/10/ 
50/250/1000V 
AC. Current: 
0.01 mA /0,5/5/50, 
500mA /10A. 
Resistance: 0.1/ 
1/10/100 ohms! 
1/10/100k ohms! 
10 /100M ohms. 
Decibels -20 to 
+62dB. Battery operated. Size: 180 e 
140 x 80mm. Supplied complete with, 
test leads etc. 
OUR PRICE £13.95 P &P 25p 

HIOKI MODEL 700X 
100,000epv. Overload 
protection. Mirror scale 
0.3/0.611.211.5 /3/6/ 
12/30/60/120/300 / 
600/1200V DC. 
1.5/3/6/12/30/60 /150/ 
300/600/1200V AC. 
15/300A/3/6/30/60/ 
150/500mA/6/12A DC. 
2k /200k /2M /20MOhms 
-20 to +631113. 

OUR PRICE £14.95 P &P2op 

S100TR MULTIMETER- 
TRANSISTOR TESTER 
100,000opv. Mirror 
scale. Overload 
protection. 0/0.12/ 
0.6/3/12/30/120 / 
600V DC. 0/6/30/ 
120/600V AC. 
0/12/600uA/12/ 
300mA612A DC. 
0/10k/1 Meg/ 
100 Meg. 
-20 to +50dB. 
0.01 -0.2 MFD. 
Transistor tester measures Alpha, Beta 
and ICO. Complete with instructions, 
batteries-and leads. 

OUR PRICE £14.95 P &P 25p 

KAMODEN HM7208 FET VOM 
Input impedence 10 
Megohms. Ranges: - 
0/.2511/2.5/10150 / 
1000V DC. 0/2.5/10 
50/250/1000V AC 
0/25u A/2.5/25/260 
mA DE. 
0/6k/50k/500k/5 tit 
coo Mogelten 
OUR PRICE 
£14.95 P &P 30p 

MODEL TE15 
0110 DIP METER 
Traseiuter ised. Oper- 
ates as Grid Dip, 
Assillano, Absorb - 
tion Wave Meter and 
Oscillating Detector. 
Frequency range 
440kHz- 280MHz 
in six coils. 500uA 
meter_ 9V battery 
operation. Size: 
the x so x 40mm. 

OUR PRICE £15.00 P &P top 

U4317 MULTIMETER 
High sensitiwty 
instrument for field 
and laboratory work 
Knife edge pointer. --'_W' 
86mm. mirror SFäte- 7w -7er 
Ranges: IOOml// 
o. 510.5/í6/2S/58/100 /250/500/1000 
V DC. 0.5/2.5/10125/50 /1001250/ 
500/1000V AC. Current: 5OuAf0.5/ 
1/5/10/50/250mA/1/5A DC. 0.25/ 
0.5/115/10150/260mAllI5A AC. Res- 
istance: 0.5/10 /100 /200 ohms /1/3/ 
30/300k ohms. Decibels: -5 to +1005 
55051 y operated. Size: 210 x 115 x 
90mm. Supplied in carrying case com- 
plete with leads. 

OUR PRICE £15.00 P &P20p 

KAMODEN 72200 Multitester 
High sensitivity 
tester. 260,000 opv 
Overload protected 
Mirror scale. 
Ranges:- 01.061.3 
3/30/120/600/ 
1200V DC. 0/3 
12/601300/11200 
V AC. 0 /6uA/ 
1.2mÁ /12orn., 
600mA /12A DC 
0112A AC. -20 to 
+63118. 0 /2k /200kí 
2 Meg /200 Megohms. 

OUR PRICE £16.95 P &P 3op 

370WTR MULTIMETER 
Features AC current 
ranges. 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. 0/5k/50k/500k/ 
5 Meg /50 Meg. 
Decibels: -20 to +62dB. 

OUR PRICE £17.50 P &P 25p 

TMK MODEL 117 FET 
ELECTRONIC VOLTMETER 
Battery operated. 
11 Meg input, 26 
ranges. Large 414" 
mirror scale. Size: 
149xi17x6Omm. 
0,3- 12000V DC. 
3 -300V RMS AC. 
8 -800V P -P. 
DC current 0.12 - 
12mA. Resistance 
up to 2000MOhms. Decibels: -20 to 
+51dB. Supplied complete with leads 
and instructions. 
OUR PRICE £17,50 P &P 20p 

TE65 VALVE VOLTMETER 
28 ranges. DC volts 
1.5- 1500V. AC 
volts 1.5- 1500V. 
Resistance up to 
1000 Megohms, 
200/240V AC 
operation. Com- 
plete with probe 
and instructions. 

OUR PRM:E- £17.50 P &P 30p 
Additional probes available: 
RF £2.12, HV £2.50 

TE40 HIGH SENSITIVITY 
AC VOLTMETER 
10 Meg input. 
to ranges: 0.001/ 
0.0010.1)0.31 
1/3/11/30/100/ 
309V RMS. 
5cps -1.2M Hz. 
-40 to +50dB 
supplied brand 
new complete 
with leads and 
instructions. 
OUR PRICE £17.50 P &P 25p 

KAMODEN HMG500 
insulation resistance tester 
Range 0 -1,000 
Megohms, 500V . .I 
Battery emgrated. z 
Wide range clear 

Y 
meser d" =412..í r 

Complete with zt 
deluxe carrying 
case, batteries and instruction.. 

OUR PRICE £19.95 P &P 30p 

TMK LAR TESTER 
100,000dgv. 6'W' 
male_ Hurter 
short circuit check. 
Sensitivity 100,000 
ape Cuts- 5k/V AC 
PC Volts: 0.5/2.5/ 
10/50/250/100ov 
AC. 3 /10 /SO /05,01 
500/1000V DC. 
eurrant 10/100uÁ/101 
1011001500mA/2.511OA, Beslstence: 
1k/10k/100k/10 Meg/100 Meg ohms. 
Decibels: -10 to +49dB. Plastic case 
with carrying handle. Size: 190 x 172 
x 99mm. 
OUR PRICE £19.95 P &P 25p 

MODEL U4311 Sub- standard 
Multi -range Volt- Ammeter 
Sensitivity 330 
Ohms /Volt AC 
and DC. 
Accuracy 0.5% 
DC. 1 X, AC. 
Scale Ic,.ythi 
165mm_ 
0/400/750u A/ 
1.5/3/7.5/15/ 
36/751150/300/ 
750mA! 1.6/3/ 
7.5A DC. 0/3/ 
7.5/15/30/75/ 
160/300/750mA/ 
1.5/3/7.5A AC. 
0 /75 /150 /300/750mV/1,5/3/7.5/ 15/ 
30/75/150/300/750V DC. O/750m V / 
1.5/3 /1.5/15 /30/75/158/380/750V 
AC. Automatic cat out device. Supp- 
lied complete with test leads, manual 
and test certificates. 

OUR PRICE £49.00 P &P Sop 

AT201 Decade 
ATTENUATOR 
Frequency range 0 -- 

200kHz, Attenuator 
0- 111dB, 0.1dB 
steps. Impudence 600 ohms. Input 
power maximum 3ß15m. Mee. 100 x 
90 CSutlx_ 

OUR PRICE £12.50 P&P 37p 

TE16A TRANSISTORISED 
SIGNAL GENERATOR 
5 ranges, 400kHz 
to 30 MHz. An 
inexpensive 
instrument for 
the handy-man. 
Operates on 9V 
battery. Wide 
easy to read 
scale. 800kHz 
modulation. 
Size: 149 x 149 x 92mm. Complete 
with instructions and leads. 

OUR PRICE £8.97 P &P 25p 

TE22 SINE SQUARE WAVE 
AUDIO GENERATOR 
Sine 20cps 
to 200kHz 
on 4 bands. 
Square 20 
cps to 30 
kHz. Output 
im ederx:e 
SOSO Ohms. 
200/250V 
AC operation. Supplied brand new 
guaranteed, with instruction manual 
and leads. 

OUR PRICE £17.50 P &P 37p 

ARF 300 AF /RF SIGNAL 
GENERATOR 
All transistorised 
compact fully 
portable. AF sine - 
wave 18Hz to 220 
kHz. AF square 
wave 18Hz to 1001, 
Hz. Output Square/ 
Sine wave 10V, 
P -P RF 100kHz to 
200MHz. Output 
1V maximum" 
220/2401£ 4C operation. Complete 
with instructions and leads. 

OUR PRICE £29.95 P &P50p 



l 

ALL PRICES EXCLUDE VAT 

LB3 TRANSISTOR TESTER 
Tests ICO and B. 
PNP /NPN. Operates 
from 9V battery. 
Complete with all 
instructions etc. 

OUR PRICE 
£3.95 PBvR 20p 

LBg TRANSISTOR 
TESTER 
Tests PNP or NPN 
transistors. Audio 
indication. Operates 
on two 1.5V 
batteries. Complete 
with instructions etc. 
OUR PRICE 

-£4.50 P &P 20p 

BELCO Sine Square Wave 
CR OSCILLATOR 
Sine 18 x 200,000Hz 
Sgaare iS p 29,000 
Hz. Maximum out- 
put +10d13 110k 
ohms) Operates 
from internal batterie. Attractive two 
tone case. Sien: 196 x 127 o 50mm. 

OUR PRIGS £17.50 POIP 170 

POWER RHEOSTATS 
High quality ceramic 
construction. Wind- 
ings embedded in 
vitreous enamel. 
Heavy duty brush 
wiper. Continuous 
rating. Wide range 
available ex- stock. 
Single hole fixing. '1." diameter shafts. 
Bulk quantities available. 
25 WATT. 10/25!50 /100 /250/5001 
1000 Ohms. £1.15 P&P 13p 

50 WATT 10/25/50/100/250 /500/ 
1000/2500/5000 Ohms. 
£1.62 P &P 10p 

100 WATT 1/5/10/25/50/100 /250/ 
500/1000/2500 Ohms. 
£2.34 P &P 15p 

L 

YAMABISHI VARIABLE 
VOLTAGE TRANSFORMERS 
Excellent quality at low cost. 
All models -Input 230V 50 /60Hz. 
Variable output 0-.0V 
MODEL S260 GENERAL PURPOSE 
BENCH MOUNTING 

1A £8.75 
2.5A £10.00 

5A £14.70 
8A £25.50 

10A £28.10 
12A £29.50 
20A £72.50 
25A £72.50 
40A £103.10 

P&P 

30p 
35p 
37p 
50p 
75p 

100p 
125p 
130p 
150p 

MODEL S260B 
2.5A £8.75 30p 

1A £10.00 35p 

INCORPORATING LASKYS RADI) LTD. & G. W. SMITH &CO. (RADIOI LTD. 

SKYFON 100mW 

OUR PRICE £24.95 per pair 
P302 Two Channel 300mW 

OUR PRICE £52.50 per pair 
P1003 Three Channel 1 Watt 

OUR PRICE £71.25 per pair 
P &P Sop per pair 

AUTO TRANSFORMERS 
0/115/250V. Step up or step down. 
Fully shrouded. 

80W £2.75 P &P lap 
150W £3.50 P &P 18p 

300W £4.50 P &P 23p 

500W £6.95 ' P &P 33p 

1000W £9.50 P &P 38p 
1500W £12.50 P &P 43p 
2250W £20.95 P &P 50p 

5000W £44.95 P &P £1 

SWR METER Model SWR3 
Handy SWR meter for 
transmitter antenna align- 
ment, with built -in field 
strength meter. Accuracy 
5 %, Impedance 52' Indic- 
ator 1001,A DC. Full 
scale 5 section collapsible 
antenna. Size 145 x 50 
60mm. 

OUR PRICE £4.25 P &P 25p 

240° Wide Angle 1mA METERS 
MW 1-6 60x6Omm 

£3.97 P &P 15p 
MW 1-8 80x8Omm 

£4.97 P &P 15p 

SEW 

CLEAR 
PLASTIC 
PANEL 
METERS 
USED EXTENSIVELY 
BY INDUSTRY, 
GOVERNMENT 
DEPARTMENTS AND 
EQU i°iTIQNAL 
AUTHORITIES_ 

Over 2,000 ranges in stock - 
other ranges to order. 
Quantity discounts available 
Send for fully 
illustrated brochure. 

Clear P attic Model SD830 

Enlarged Window Moderi S80 

Bakelite Model 65 

Clear Plastic Model 45P 

Model ED107 

RANGE 
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100-0-100uA 
500-0-500uA IMOZOICIIMIEECIEECC111111111111111111111101111111111111111111111 
imA 
1-0-1mA £2.25 - 

=NallSaS11.1111=111111100111111111 
- £3.90 

B7L1iiLa=i.= 
£2.50 £2.60 £3.90 
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1 
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- 
O.11:132ii£3.10 - 

- 

_ 
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f2.90 ar1 
_ 

MN 0 
- 

2mA £2.25 

IZE1 5mA 
10mA £2.25 £2.40 
20mA £2.25 _ _ _ _ _ _ 

50mA £2.25 £2.40 £2.50 £2.60 £3.90 #.2.60 - - £2.80 £2.90 £°3.10 

100mA £2.25 £2.40 £2,50 £2.60 £3.90 £2.60 - - £2.60 £2.90 £3.10 

- - - 
- 
- 150mA £2.25 - - - - - - : 

200mA £2.25 - - - - - - - _ 

300mA £2.25 - - - - - - - - - 
144444i 

- 

£5.95 

500mA fZ.25 t £2r69 £2.60 £3.90 £2,60 - - £2.60 £2.90 £3.10 

750ntA E2.25 - .. - - - ^ - - 
1A DC f2.26 £2.40 £2-50 £3.00 £2.60 £3.00 £3.60 £2.60 £î-90 £3 10 

2A DC £2.25 
£2.25 

- 
£2.40 £2.50 £2.60 

- 
£3.90 

£2.60 
£2.60 

- 
£3.00 

- - 
£3.60 £2.60 

- - 
£2.90 £3.10 

- 
® 

- 

- 
£5.95 
- 
- 

5A DC 

10A DC £2.25 - - £2.60 - - - - £2.60 £2.90 £3.10 

15A DC ®as £2.60 rrmaaM00MIll - ® 
20A DC 

30A DC 
® - 

- £2.60 - - - - - - - - 
- £2.80 £2.60 - - - - - - - 

50A DC - - £2.90 £2.60 - - - - - - - 
3V DC £2.25 - - - - - - - - _ - 
5V DC - - £2.60 £2.60 - - £2.60 £2.90 £3.10 - £5.95 

10V DC £2.25 i £2.50 £2.60 ' t 

00milli:111211111M1©0 
£3.90 

£2.60 

£2.60 

- 
£3.00 

- £2.60 

£3.60 - 
- £3.10 

£2.90 £3.10 

- 
- 

£5.95 
£5.95 
£5.95 

15V DC £2.25 - - 
20V DC £2.25 £2.40 £2.50 £2.60 
50V DC £2.25 £2.40 £2.50 £2.60 £3.90 £2.60 £3.00 £3.60 £2.60 £2.90 £3.10 - £5.95 

100V DC 
150V DC £225 - - £2.60 £3.90 £2.60 - - - - - - - 
300V DC £2.25 £2.40 £2.50 £2.60 £3.90 £2.60 £3.00 £3.60 £2.60 £2.90 £3.10 - £5.95 
500V DC £2.25 - - - - - - - - - - - - 
750V DC £2.25 - - - - - - - - - - 
15V AC £2.30 £2.45 £2.60 £2.80 £3.95 - - - £2.70 £3.00 £3.30 - - 
30V AC 
50V AC £2.30 - - £2.80 - £2.65 - - - - - - - 
150V AC £2.30 - - £2.80 - £2.65 - - - - - - - 
300V AC £2.30 £2.45 £2.60 £2.80 £3.95 £2.65 £3.00 £3.70 £2.70 £3.00 £3.30 £3.25 - 
500V AC £2.30 - - £2.80 - £2.65 - - - - - - - 
S Meter 1mA £2.30 £2.50 £2.60 £2.85 £3.90 - - - - - - - 
VU Meter £2.65 £2.70 £3.60 £3.70 £4.55 £3.65 £3.70 £4.30 £2.90 £3.15 £3.50 £3.85 - 
1A AC - £2.40 £2.50 £2.60 £3.90 £2.60 - - - - - - 
5A AC - £2.40 £2.50 £2.60 £3.90 2.60 - - - - - - 
10A AC - £2.40 £2.50 £2.60 £3.90 £2.60 - - - - - - 
20A AC - £2.40 £2.50 £2.60 £3.90 £2.60 - - - - - - 
30A AC - ' £2.40 £2.50 £2.60 £3.90 £2.60 - - - - - - 
50A AC - - - - - £2.60 - - - - - - - 
50mA AC - - - £2.60 - - - - - - - - - 
100rnA AC 
200mA AC - - 
500mA AC " - - , - £2.60 - . £2.60 - - - - - - - 
50mV DC - - - - - £2.90 - - - - - - 
104mV DC - - - - - £2.90 - - - - - - - 
500mA/5A DC - - - - - - - - - - - - £7.00 

1/15A DC - - 
5/15V DC - - - - - - - - - - - - £7.00 

5/50V DC - - - - - - - - - - - - £7.00 

SEW PANEL METERS -SIZES AND FIXING INFORMATION 

Model 38P 
Model 45P 
Model 52P 
Model 65P 
Model 85P 
Model 65 
Model S80 

Front Panel Hole Fixing 
42 x 42mm 32mm dia. 4 studs 
50 x 50mm 38mm dia, 4 Studs 

60 x 60mm 48mm dia. 4 studs 
86 x 78mm 57mm dia. 4 studs 

120 x 110mm 98mm dia. 4 studs 
80 x 80mm 64mm dia 4 studs 
80 x 80mm 65mm dia. 4 studs 

Front 

Model SW100 100 x 80mm 65mm día. 4 studs 

Model SD460 59 x 46mm 38mm dia. 4 studs 

Model SD640 85 x 64mm 45mm dia. 4 studs 
Model SD830 110 x 83mm 58mm dia. 4 studs 
Model P670 90 x 34mm 70 x 31mm 2 holes 
Model ED107 Size: 100 x 90 x 150mm high 

including terminals. 

Panel Hole Fixing 
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P9200 Regulated POWER 
SUPPLY UNIT 
Solid state. Variable 
output 5 -20V DC 
up to Z Amp, 1"11c- 
pendent meters to 
monitor voltage and k 
current. Output 
220/240V AC. \ 
Size: 190 x 136 
98mm- 
OUR PRICE £19 -95 P&Pna 

PS1008 Regulated POWER 
SUPPLY UNIT 
Solid state. Output 
6,9or12VDCup 
to 3 Amp. Meter to 
monitor current. 
Input 220/240V AC. 
Veal 100 x 82 x 
15fdmm. 
OUR PRICE £11.97 flip 25p 

MCA220 Automatic Voltate 
Stabiliser 
Input 88 -125V 
AC or 176 -250 
V AC. Output 
120V AC or 
240V AC. 
200V A rating. 
OUR PRICE 
£11 -97 P&P 599 

T03 Portable OSCILLOSCOPE 
3" tube. Y amp 
sensitivity 0- 1Vp -p/ 
CM, Bandwidth; 
1,5Hz- 1 -5MHo, 
Input Impedence. 
21611Okms, 255F_ 
X amp, sensitiyity: 
0.9V p -p /CM, 
riandw,dv, 1,51-1z- 
800kHz.lnput 
impedance 2 Meg 
Ohms, 2OpF, Time base, five ranges 
10Hz to 300kHz. Synchronisation. 
Internal or external- Illuminated scale 
140 x 215 x 330mm. Weight 1516lbs. 
220/240V AC. Supplied brand new 
with handbook. 
OUR PRICE £52.50 P &P 50p 

INCORPORATING LASKYS RADIO L 1-[) Ei G. W. ,SMITH FrCO. (RADIO) LTD 

SUPER VALUE 

TOP DUALITY 

TRIO 
communications 
equipment 
TRIO JR599 RECEIVER 

Nine wavebands covering 1,8 -29.7 MHz, 144- 145MHz and SOMHz WWV 
SSG, CW, AM and FM. AF output is 
more than 1 watt. S Meter. Squelch 
control. OFO- Variable AF and RF 
controls. 4 -16 ohm output and jack 
for phones. Power requirement loo/ 
240V AC, 12/14V DC. Size: 270 x 
140 x 310mm- 

OUR PRICE £132.50 Carr. paid 

TRIO 9R50DS RECEIVER 

RUSSIAN C116 Double Beam 
OSCILLOSCOPE 
5 MHz pass band. 
Separate Y1 and Y2 
amplifiers. Rectang- 
ular 5" x 4" CRT. 
Calibrated triggered 
sweep from 0.2usec. 
to 100 milli- sec /cm. 
Free running time 
base, 50Hz -1MHz. 
Built -in time base 
Calibrator and amplitude Calibrator. 
Supplied complete with all accessories 
and instruction manual. 
OUR PRICE £87.00 Carr, paid 

Four bands Mering 550kHz to 30 
MHz continuous and electrical band - 
spread on 10, 15, 20, 40,and 80 mtrs. 
8 valve pies 7 diode circuit. 4 to 8 
ohm output and phone ack. SSB- 
CW, ANL, variable BFO- S Meter and 
separate band spread dial. IF freq- 
uency 445k Hz, audio output 1% watt. 
Variable RF and AF gain controls. 
115 /250V AC, with instructions. 
OUR PRICE £42.50 Carr. paid 

TRIO JR310 SSB RECEIVER 

C15 PULSE OSCILLOSCOPE 
For dispiay of pulsed 
and periodic wave- 
forms in electronic 
circuits. VERT. AMP 
Bandwidth: 10MHz. 
Sensitivity at 100kHz 
VRMS /mm: 0.1 -25, 
HOR. AMP. Band- 
width: 500kHz. 
Sensitivity ay 100kHz 
V RMS /mm: 0.3 -25 
Preset triggered sweep 
1- 3000usec. Free running 20 -200 
kHz in nine ranges. Calibrator pips. 
220 x 360 x 430mm. 115 -230V AC. 
OUR PRICE £39.00 Carr. paid 

LAFAYETTE HA600 Receiver 
__ 

General cover 150- 400kHz, 550 
kHz- 30MHz. 

age 
front end 2 mech- 

anical filters, product detector. Noise 
limiter, variable BFO, S Meter, Band - 
spread and RF gain. 220/240V AC or 
12V DC. Brand new with instructions. 
OUR PRICE £50.00 P &P 50p 
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Covers 3.5, 7, 14, 21, 28, 28.5 and 
29.1MHz bands and WWV 15MHz. 
SSB, AM and CW. AF output more 
than 1W. Crystal controlled BFO for 
SSB. S Meter, ANL etc. AC 110/120- 
220/240V. Size: 330 x 179 x 310mm- 
OUR PRICE £75.00 Corr. paid 

TRIO TR2200 RECEIVER 
Fully transistor- 
ised portable 
VHF transceiver 
Will transmit and 
receive on six 
channels between 
144- 146MHz. 
1 watt trans- 
mitter. 12V DC 
internal or ext- 
ernal supply. 
Built -in charger 
for Ni -Cad cells. 
Power /volume 
switch, squelch control, channel sel- 
ector, mic, socket, earphone /external 
speaker socket. Complete with micro- 
phone and 144.48, 144.72 & 145.32 
crystals. Size: 134 x 58 x 180mm. 
OUR PRICE £79.50 Carr.paid 

UNR30 RECEIVER 

Four bands covering 550KHz /39MHz 
BFO. Built -in speaker. Operates from 
220/240V AC. Brand new with instr- 
uctions, 

OUR PRICE £15.75 P &P 37p 

BELTEK W5400 CAR 
TRANSCEIVER 

Solid state mobile transceiver for 12 
volt DC neg. Transmits and receives 
on any 12 f 28 cha "rials batman 
14Q and 146MHz. Power output 19W 
and 1W swilchable. Controls: On /off/ 
volume, squelch and channel neiect- 
or. Internal 3" speaker- Complete 
with dynamic mic. PTT switch, three 
sets of crystals for 144.48, 144.6 and 
145MHz, mounting bracket and ins- 
tructions. size: 1666 x 70 x 220nee. 
OUR PRICE £75.00. Fa,P Sop 

RUH6 Reflex Horn Speaker 
Built -in driver 
unit. Impedence 
16 ohms. Power 
rating 10W, 
Response 380 - 
7000Hz. Size 
app - 6" x 6" 
Weather and 
shock protected. 

OUR PRICE £4.97 P &P 30p 

TE1010 Deluxe Mono High 
Impedence Headset, 
Sensitive magnetic 
headset with soft ear 
pads. Impedance 2,600 
ohms (600 ohms DCI, 
Frgqueyy res 
2004nc OOOHz, 

ponse: 

OUR PRICE EZ,25 P&P 30p 

DH02SSTEREU HEAUPHONitS 
Wonderful value 
and excellent 
performance 
combined. Adjust- 
able head band. 
Impedence 8 ohms 
20- 12,000Hz. 
Complete with 
lead and plug. 
OUR PRICE £2.25 PAP 30p 

LHO2S STEREO HEADPHONES 
Light weight head- 
phones with padded 
ear pieces. 4/16 ohms 
20-20,000Hz. 
Complete with 6' 
lead and plug. 

OUR PRICE 
£1.97 PAP 30p 

BH001 HEADSET and Boom 
Microphone 
Moving coil. Ideal 
for language 
teaching, 
communi- 
cations etc. 
Headphone impedance 16 ohms- Mic- 
rophone impedance 200 ohms. 
OUR PRICE £5.95 P&P 30p 

SH628 STEREO HEADPHONES 
Outstanding value. 
With soft ear pads and 
adjustable headband, 
8 -16 ohms. 20- 
20,000Hz. Complete 
with lead and stereo 
plug. 

OUR PRICE £1.87 P &P 30p 

SPECIAL PURCHASE!! 
BSR 8 Track Player Chassis 
Famous BSR 
8track chassis 
as used in 
model TD8S 
complete with 
sifter and 
black escut- 
cheon,ready 
to fit into 
cabinet. 
Output 125mV- 
240V AC- Overall size app. 185 x 215 
x 80mm, 
OUR PRICE £8.95 P &PSOp' 

HIGH QUALITY 
CONSTRUCTION 
KITS, 
WE ARE 
APPOINTED 
STOCKISTS AT 
ALL BRANCHES 

All kits are complete with compre- 
hensive easy to follow instructions and 
covered by full guarantee. 
Post and Packing 15p per kit. 

AF2O Mono amplifier £4.80 
AF30 Mono pre -amplifier £2.61 
AF310 Mono amplifier,.,,, £5.91 
AT5 Auto light contrer....--, £2.513 
AT30 Photo cell switch unit 86.70 
Arud 466W Linl,t Xesivicr/ 

speed control E4.89 
ATM 1-300W Light control/ 

speed control... ........... Ee.16 
AT56 2,2o0W Light dimmer/ 

speed control 6,90 
AT60 1 channel light control £7.80 
AT65 3 channel light control £14.55 
HF61 MW transistor radio £3.33 
HF75 FM transistor radio £2.88 
HF310 FM tuner unit £15.81 
HF325 Deluxe FM tuner unit £24.12 
HF330 FM stereo decoder.. -,, £9 -96 
HF395 Aerial amplifier for 

AM /FM bands I, II, & Ill £1.77 
GP310 Stereo pre- amplifier £21,27 
GU330 Tremolo unit £7.50 
NT10 PSU 100mA /9- 12V,,,, £6.15 
NT300 Prafeseional stabilised 

PSU- 2 x 30V, 2,2A £12.51 
NT305 Transistor converter 

12/15V AC /t5C to 8V, 
7.5V or 9V DC £4.50 

NT310 PSU 240V AC to 2 x 
16V DC at 2A £4 -80 

NT315 PSU 540V AC to 4.5- 
55V ISC et 600mA £9 -57 

AE1 100mW output stage -.., , £1,85 
AE2 Preampljfier £1.26 
AE3 Diode receiver.......... - 52,60 
AE4 Flasher £1.09 
AEG Astable muitivibrator £1.05 
AE6 Monostable multivibrator £1.02 
AE7 RC generator £1.06 
AE8 Bass filter ' 99 
AE9 Treble filter 99 
AE10 CCIR filter 99 
NEW FROM JOSTYKIT 
'Amateur Electronics' 
The professional book for the amateur -covers the subject from basic prin- 
ciples to advanced electronic techniq- 
ues. Complete with circuit board for 
making ten of the kits listed above. 
OUR PRICE £3.30 (No VAT> 
P & P 25p plus VAT 

FRUSTRATED 
EXPORT ORDER !! 
Philco Ford 5245 Mains Tape 
Recorder. 
2 track BSR deck 
with push button lkjt 
controls for easy 
operation. Tape 
counter and 
volume control. 
Complete with 
hand microphone, 
direct recording 
lead, 1,200' reel of tape and spare reel. 
200/250V AC. Fully guaranteed, 
OUR PRICE £17.50 P &P 75p 
Philco Ford 5248 Mains Tape 
Recorder. 
Four track, 
two speeds. 
Piano key type 
controls, tape 
counter, record f., in level meter, q: 
volume and 
tone controls etc- \ 
Complete with \ \\ 
hand, microphone lead for direct roc-. 
ording 1,800' of tape and spare reel. 
200 /250V AC. Fully guaranteed. 
OUR PRICE £27.50 P &P 75p 

BVD5 Vernier TUNING DIAL 
App. 7:1 ratio planetary 
drive vernier dial. Log 
scale 0 -180 degrees. 
Blank scales 1 -5. 
Dial size 128 x 76mm. Ovaran sae 
190 e 117 x 41mm. deep including 
knob and coupling, 'b" diem. shaft 
OUR PRICE £1.62 P &P 15p 

SINCLAIR 
CAMBRIDGE 
CALCULATOR 
To build yourself. 
Complete kit of parts 
with step by step 
instructions to build 
a full specification 
pocket sized 
calculator, 

OUR PRICE 
£24.95 P&P nee 
ALSO AVAILABLE READY BUILT 
Recommended Price (29.95 
OUR PRICE £27.20 P &P 25n 

MINUTEMAN MM3 POCKET 
CALCULATOR 
Size only 103 x 
77 x 25mm. 
8 digit 
display 
with 
overflow 
and error 
indicators. 
Electing daeimal_ 
Adds, subtracts, 
multiplies and divide*. Chain and mix- 
ed calculations. Constant factor for 
series multiplication or division. Com- 
plete with batteries, instructions and 
case, 
OUR PRICE £13,95 P &P 25p 

Also available - 
SINCLAIR EXECUTIVE 
Recommended Price f39 -00 
OUR PRICE £35.45 

SINCLAIR EXECUTIVE 
with MEMORY 
Recommended Price £49.00 
OUR PRICE £40.75 

EMI LOUDSPEAKERS 
Model 350 13 x 8" with 
single tweeter /crossover. 
20- 20,0001-lz. 75 watt, 
RMS. Available 8 or 
15 ohms, 

OUR PRICE 
£7.25 each PAP 37p 
Model 450 19 u 011 with 
twin tweeter /crossover, 
55- 13,000Hz. 8 watts 
RMS. Available 8 or 15 ohm* 
OUR PRICE £3.62 each P &P 25p 

MP7 MIXER -PREAMPLIFIER 
5 Microphone 
inputs sash with 
individual gain 

enabling 
complete mixing 
facilities. Battery operated. Size: 235 
x 127 x 76mm. Inputs: Mics. 3 x 3mV 
50k; 2 x 3mV 600 ohms. Phono, Meg. 
4mV 50k; Phone Ceramic 100mV 1 

Meg, Output 250mV 100k. 
OUR PRICE £8.97 P &P 20p 

KE630 3 Station INTERCOM 

Master and two nab -stations. Can be 
used on desk or will mounted. Comp- 
lete with cable and batteries 
OUR PRICE £5.25 P &P Sop 

1021 Stereo Listening Station 
For balancing 
and gain selection 
of loudspeakers 
with additional 
heaidp or e "erne 
switching. Two 
gain controls, speakers on -off slide 
switch, stereo headphone socket. 
OUR PRICE £2.25 P &P 15p 

FM TUNER CHASSIS 
6 transistor 
high quality 
tuner. Size 
only 153 x 
101 x 63mm 
3 IF stages. 
Double tuned 
discriminator. 
Ample output to feed most amplifiers. 
Operates on 9V battery. Covers 88- 
108MHz..Ready built, ready for use. 
Fantastic value for money. 
OUR PRICE £5.95 P &P 20p 

A1018 FM TUNER 
Specification 
as above FM 
chassis but 
complete in 
cabinet with 
on /off switch. 
Size: 184 x 
86 x 127mm, 
OUR PRICE £9.65 P &P 30p 
Stereo multiplex adapter £4.97 



ALL PRICES EXCLUDE VAT 

AUÚIOTHUNIG A113000 
AM /FM Portable Radio 
4 wave -bands 
covering FM:.1 <_ 

87- 10iMHz- 
MW: 510- 3oQl4s 
1606ktsz. 
LW! 145 -296 
kHz. SW: 5.8- 
12.5MHz. Push 
Dutton wave 
change plus 
AFC ind on /off. 
Thumbwheel tuning. 
Slider volume and tone controls. Ear- 
phone socket. Built -in and telescopic 
aerials. Co aerial socket. Battery and 
mains operation. 
OUR PRICE £14.95 P&P sop 

INCORPORATING LASKYS RADIO LTD. Et G. W. SMITH &CO (RADIO) LTD. 

AUDIOTRONIC ACO660 
Stereo Cassero Deck 

AUDIOTRONIC DOLBY B 
Noise Reduction Units 
Reduce tape him by 3dB at 600Hz, 
Odo at 1206Hz and 10dß for all freq- 
uencies above 3000Hz. Size: 460 x 
Z03 x 79mm. AG Z20/240V 

PROCESS 4 
For use with semi -professional tape 
recorders. Frequency response 3014z 
-20kHz ..2d8. S/N better than 70dB. 
Full source /tape monitoring. Switch - 
able multiplex filter. Supplied with 
test tape. 
OUR PRICE £50.00 P &P50p 
PROCESS 2 
For use with cassette and tape record- 
ers. Frequency response 30Hz -20kHz 
Switchabie multiplex filter. 2 Dolby 
calibration meters. Off tape monitor- 
Mg. S/N better than 70d6. Supplied 
complete with test tape or cassette. 
OUR PRICE £34.50 P &P 5op 

CT5050 Cassette Recorder 

Instant recording and playing. Piano 
key controls. Automatic level control. 
Built -in speaker, Complete with rem - 
ote control microphone, carrying case 
and shoulder strap. 
OUR PRICE £8.50 P &P 50p 

AUDIOTRONIC AHP8 -D 
8 Track Stereo Tape Deck 
Can be used 
with most 
hi -fi amplifiers 
Push button 
track selector, 
& illuminated 
track indicat- 
ors. Attractive 
cabinet with black and saver trim. 
Output level 750m V. 220/240VA C. 

OUR PRICE £11.95 P &P 50p 

SPECIAL BARGAIN !! 
STEREOSOUND SPEAKERS 
Matched pair of 
stereo bookshelf 
speakers. Deluxe 
teak veneered 
finish. Size: 
368 x 229 x 
190mm. 8 ohms. 
8 watts RMS, 16 
watts peak. 
Complete with 
Din lead. 

OUR PRICE 
£12.95 P&P 50p 

A beautifully styled four track stereo 
deck with an outstanding specification 
offered at a remarkably low price. 
I ncorporetes a host of features includ- 
ing switchable noise filter, normal/ 
chrome tape selector, twin VU meter 
slider record /playback level controls, 
front panel headphone socket. record - 
ing indicator lamp, phono /Din line in- 
put sockets, 3.5mm microphone in- 
sockets etc, etc. Freeqquency response: 
40 -12kHz (40 -16kHz Cr021. S/N: 
-45dB. Crosstalk 45dß. Separation: 
-35d6, Noise limiter --6d0 at lMkHZ. 
Complete with co..nect..g leads. 

OUR PRICE £39.50 Pe,Psop 

AUDIOTRONIC AMR900 
Global AM/PM Portable Radio 
10 wave -bands 
covering AM: 

pp 

, 535- 1605kHz. 
LW: 150 -380 
kHz. MB 1.6- 
4MHz. SW1: 
4 -8MHz. 
SW2: 8 -1.6 
MHz. SW3: 
16.- 24MI4z. 
P601. 30 -50 
MHz. P552: 148- 174MHz. FM- 88- 
108MHz. Air: 108- 136MHz. Feature 
time zone map and timing dial. Large 
clear scale. Telescopic aerial and built 
in aerial. AFC on FM. 6 "x4"yspeaker 
and personal 

Size345x 13ttx 305mm, 
OUR PRICE £36.00 P &P sop 

AUDIOTRONIC STEREO 
HEADPHONES 
LSH2O Individual 
volume controls. 
Stereo /mono 
switch. 8 ohms. 
40- 19,000Hz. 
£3.75 P &P 30p 

LSH30 Open back 
type. Individual 
tone and volume 
controls. 8 ohms. 
30- 20,000Hz 

OUR PRICE 
6.95 P &P 30p 

LSH40 Two way 
speaker system 
Individual 
volume controls. 
8 ohms. 
20- 20,000Hz 

OUR PRICE 
£7.50 P &P 30p 

LSH60 3" speaker 
units. 8 ohms. 
Complete with 
zipped carrying 
case. 
20- 20,000Hz. 

OUR PRICE 
£8.95 P &P 30p 

LSH50 Electrostatic 
with self 
powered energiser. 
and control unit, 
with headphone 
speaker selector. 
4 -32 ohms 
20- 24,000Hz. 

OUR PRICE 
£16.95 P &P 30p 

LQH400 4 channel 
dynamic head- 
phones. Each ear - 
peice has four 
drive units. 
4 -32 ohms 
20- 20,000Hz 
OUR PRICE £9.95 P&P 30p 

BINATONE DS100 Digitai 

240V 240V mains 1 

operation. r 
Ivory case 
with large 
clear numbers 
for hours, 
minutes and seconds. Size: 159 x 76 it 
82mm. 
OUR PRICE £4.60 P &P 30p 

= 
SPECIAL BARGAIN!! 
PHONIC 10 Two Way Speakers 
Matched pair 
of compact 
booknhelf 
speakers of 
unique design. 
Incorporating 
a 2" high 
frequy unit 
& 6' woofer. 

enc 

8 ohms impel 
anse. Size: 348 x C'r 
ZZl1 x 110mm- 
OUR PRICE £8.85 Pair P&P 50p 

AUDIOTRONIC 
LOW NOISE CASSETTES 
Top Hi -Fi quality in library cases 
TYPE 5 10 25 
C60. £1.37 £2,61 £6.16 
C90 £1.95 £3.70 £8.71 
C120 £2.38 £4.50 £10.65 
Postage and Packing 15p 

RECORD DECKS P &P50p 
BSR McDONALD 
C114 Mini £3.95 
C129 Mono £5.50 
C137 £7.00 
510/TPDI PD1 

£10.55 

710 
OJTP131 £13.90 

£21.15 
810 
MP60 ££8.25 
MPGO /ADC K8 £10.90 
MP60 /TPD1 £13.20 
HT70 £11.60 
HT70 /ADC K7E £14.25 
HT70 /TPD1 £16.55 
CONNOISSEUR 
BD1 Kit £10.20 
8D1 Chassis £12.50 
BD2 /SAU2 /Chassis £25.50 
ßD2 /SAU2 /Plinth /Cover £32.25 
GARRARD 
1025T Stereo £4.95 
2025TC Less Cartridge £6.35 
2025TC /KS40A £6.95 
SP25 Mk3 £9.25 
SP25 Mk3 /G800 £10.95 
SP25 Mk3 /M75 -6 £13.90 
SP25 Mk4 £10.90 
RECORD DECK PACKAGES 
BSR McDONALD 
210 /SC7M £7.40 

MP60 /G800 £16.50 
MP60 /TPO1 /ADC K8 £15.80 
MP60/M44 -7 £17.50 
HT70 /TPD1 /G8O0 £19.20 
610 /TPD1 /ADC K8 £18.10 
GARRARD 
2025TC /9TA -HCD £11.35 
SP25 Mk3 /G800 £17.10 
SP25 Mk3 /M44E £18.25 
SP25 Mk3/M44 -7 £27.50 
SP25 Mk3 /M55E £18.80 
SP25 Mk3 Module /M75 -6 £19.45 
AP76 /G800 £26.75 
AP76 /G800E £28.95 
AP76/M44 -7 £27.50' 
AP76 /M44E £28.00 
AP76 /M55E £28.60 
AP76 /M75ED.. £35.20 
AP76 /M75EJ £31.20 
GOLDRING 
G101 /PC /G800 £23.70 
GL72 /G800 £34.20 
GL75/G800 £39.10 
PHILIPS 
GA105 /GP200 £12.40 
GA160 /GP200 Teak £19,50 
GA160 /GP200 Walnut.......: £25.45 
GA205 £17.40 
GA207 £20.90 
RANK DOMUS 
6020000 £43.60 
BA4000 £53.95 
ßD6000 £67.50 
WHARFEDALE 
Linton W30 Teak £23.90 
Linton W30 White £25.10 

P &P 75p 

D1558 DIGITAL CLOCK 
MECHANISM 
Features 
24 hour 
alarm 
setting 
with built 
in buzzer. 
On /off 
and auto 
alarm 'sleep' switch- Illuminated rot- 
ary dial with hours, minutes and sec- 
onds. Automatically turns off radio, 
1V, light etc. and with auto- switch- 
ing will turn On again when required. 
240V AC operation. Switch rating 
250V. 3 Amp. 

OUR PRICE £5.95 P &P 30p 

OENTI1AL LONDON. 
10 Tottenham Court Road, W.1, 
27 Tottenham Court Road, W.1. 
33 Tottenham Court Road, W.1. 
42/45 Tottenham Court Head, W.1. 
87 Tottenham Court Road, W.1. 
257/8 Tottenham Court Road, W.1. 
21 Old Compton Street, W-1- 
3 Lisle Street, W.C.2. 
34 Lisle Street, W.C.2. 
118 Edgware Road, W.2. 
193 Edgware Road, W,2. 
207 Edgware Road, W.2. 
311 Edgware Road, W.2. 
346 Edgware Road, W.2. 
382 Edgware Road, W.2. 
109 Fleet Street, E.C.4. 
152/3 Fleet Street, E.C.4. 
378 Harrow Road, W.9. 

ESSEX 
96 South Street, Rumford Tel. 70 -20218 
SURREY 
1046 Whitgift Centre, Croydon 
Z7 Eden Street, Kingston 
32 Hill Street, Richmond 
KENT 
53/57 Camden Road, Tunbridge Wells 

LEICESTERSHIRE 

45 Market Place, Leicester Opening mid January 

HEAD OFFICE & MAIL ORDER DEPARTMENT - 
Unit 4, The Hyde Industrial Estate, The Hyde, London 
NW9 6JJ Telephone 01 -205 3735 

Tel, 01 -637 2232 
Tel. 01-637 3715 
Tel. 01 -636 2605 
Tel, 01 -536 0845 
Tel. 01 -580 3739 
Tel. 01 -580 0670 
Tel 01.437 9369 
Tel. 01 -437 82M 
Tel. 01 -437 9155 

- Tel. 01 -723 9769 
Tel. 01 -723 6211 
Tel. 01.723 3271 
Tel. 01 -202 0387 
Tel. 01- 723 4453 
Tel. 01 -723 4194 
Tel. 01 -353 5812 
Tel. 01-353 2833 
Tel. 01 -286 9530 

Tel. 01.681 3027 
Tel. 01.546 7845 
Tel 01 -948 1441 

Tel. 0892 -30272 

MANY SPECIAL CLEARANCE OFFERS AND END OF 
STOCK LINES AT OUR 'BARGAIN CENTRE' 
87 TOTTANHAM COURT ROAD, W.1. 
For personal shoppers 

HUGE STOCKS OF WORLD FAMOUS HI -FI AND 
AUDIO MAKES INCLUDING - 
ACOS- AKG -AKAI- ALPHA -ALBANY HOUSE- AMSTRAD 
ARMSTRONG -AUDIOTRONIC -AUDIO DEVELOPMENT 
AUDIO TECHNICA- BAKER- BASF -BSR- CAMBRIDGE 
CELESTION- CONNOISSEUR- DECCA- EAGLE -ELIZABETHAN 
ELPICO -EMI- EMPIRE- FANE- FERGUSON- FERROGRAPH 
FIDELITY -GARRARD- GOLDRING- 000DMANS -GRADO 
HACKER -HITACHI- HOWLAND WEST -HMV -IMF -JBL 
JORDAN WATTS -JOSTY KIT -JVC NIVICO- KEF- KELETRON 
KELLAR-KOSS-LEAK-LEAR JET-MEDWAY-METROSOUND 
MOTOROLA -NATIONAL- NEAT -NI K KO- ORTOFON- PHI LIPS 
PICKERING- PIONEER -PYE- QUAD- RADIOMOBILE -R ALLAN 
ROGERS- ROTEL- SANSUI- SANYO- SANNHEISER -SHARP 
SHURE -SIEMENS- SINCLAIR- SME- SOIvAB- SONY -TANDBERG 
TANNOY -TEAC -TECHNICS- TELETON- THORENS 
TRIO- ULTRA -WHARFEDALE- YAMAHA 
Send S.A.E. for latest comprehensive Price List! 

MAIL ORDER SPECIALISTS 
We offer a speedy and efficient service by Mail Order 
Remember to add 10% VAT to total value of goods 

' including Carriage and Packing, and send 
cash with order to Head Office. 
TO AVOID DELAYS PLEASE PRINT NAME AND 
ADDRESS CLEARLY IN CAPITALS. 
PERSONAL EXPORT 
Personal exports can be arranged for overseas visitors 
at all our branches. Goods despatched to most parts of 
the World through our Export Mail Order Department. 
Immediate attention given to all orders. í ©1 

BARCLAYCARD ,l' Buy it with Access 

BARCLAYCARD & ACCESS HOLDERS WELCOME 
call into any branch or telephone your order 
to head office! 
CREDIT TERMS available to Personal Shoppers on 
sales of £80.00 and over. Ask for details. 

CHEQUES ACCEPTED FROM PERSONAL SHOPPERS 
ONLY WITH A BANKERS CARD. 

Prices correct at 14.12.73 but subject to change without notice E &OE 

999 



MODE 
ONE 

Recommended 
retail price 

HIGH FIDELITY 
LOUDSPEAKER KIT 

Consisting of a Fane Model 803 ultra -low 
resonance 8" speaker unit with PVC cone 
surround, and a Fane Model 303 high frequency 
pressure tweeter together with a rviwiteel 
circuit cross -over assembly with ferrite cored 
coils. 

including V.A.T. 

Please 
send S.A.E. 
for fully 
descriutÍYe 
leaflet. 

SPEClrICATION OF UNITS 
Medal 803 Model 301 

301Nz 
*35Hz 1200Hz 

,. 

13,000 gauss 10,000 gauss 
301-Iz -8kHz 2k1-1z -17kHz 
8 -15 ohms 8 -15 ohms 
*IS watts * I S watts 

Overall Diameter 
Natural resonance 
Main resonance 
Magnet Pole Diameter 
Magnet Flux Density 
Frequency response 
Impedance 
Power Handling 

Very easy to assemble, this boxed kit comes 
with acoustic foam damping material, panels, 
screws, wire, wiring diagrams and instruc- 
tions to provide a remarkable loudspeaker 
assembly -a pair is ideal for stereo. 

CABINETS for the 'Mode One' are available in Teak 
veneer finish. SIZE 151" x 10f" x 9 ". 

*When used with above cabinet. 

Distributors to the wholesale 
and retail trade 

LINEAR PRODUCTS LTD. 
Electron Works. Armley, Leeds 
LS12 3SA. Tel. 630126 

Manufactured by 

FANE ACOUSTICS LTD. 
1-liek Lana, Batley, Yorkshire. 

Tel, Batley 6431 

TWO NEW 
SOLDER 

SIPPERS 
MAKE DEW 

SOLDERING 
QUICK 

EASY 

Longs Ltd. 
Hanworth Lane 
Trading Estate 
Chertsey Surrey 
KT16 9LZ. 

Maxi -Super HT 1810 and 

Maxi -Mini HT 1800 

Spider Sippers 
Designed for use when working 
or re- working P.C. Boards. Per - 

mits removal of molten solder 
from Multi -leg components, en- 
abling easy extraction. The sol- 
der is 'sipped' through the noz- 
zle, and automatically ejected 
when the instrument is next used. 
A Swiss precision instrument 
manufactured to a high degree 
of accuracy. 
The anti -corrosive outside casing 
has a knurled finish for more 
positive grip, and encases plated 
internal parts. 
The Maxi -Super has been design- 
ed with a 3.5 kg. spring action 
recoilless plunger, whilst the 
Maxi -Mini with its conveniently 
shaped operating button, has a 

2.5 kg. spring action plunger, 
protected by a channel guard. 
Both models have been designed 
with an easy- to- replace 'dupont' 
teflon screw -in nozzle. 

rNM NM ISiAMI MN NMI MN MI 
LEASE FORWARD PLEASE SUPPLY PLEASE SUPPLY, 

without obligation Maxi -Super HT Maxi -Mini HT 
Ifurther details. I I 

1810 at £6.60 n 1800 at £4.95 

I 

I 

I NAME 

ICOMPANY 

' ADDRESS 

1 enclose cheque value E 

POSITION 

SIGNED 
LPrices include VAT Reg. England 6849 N- r -- N M MI M- I I 

1000 

AMAZING : '-b 
FOR 
PRECISION 
NMDDEL 

DFI K 

ONLY 

1255 
P 8P10p 

t 6 TOOLS 
Money ref. g'tee. 

MINIDRILL 
Indispensible for preci- 
sion drilling, grinding, 
polishing, etching, goug- 
ing, shaping. Precision 
power for the enthusiast. 
Shockproof. Completely 
Portable pawér from 41 
volt external battery. So 
much more scope with 
MINI -DRILL. Super Kit 
(extra power, interchange- 
able chuck) £6.35 p.p.13p. 
De 'Luxe Professional Kit 
with 17 tools £9.40 p.p. 
23p. Prices include V.A.T. 

MERLIN SUPPLY CO. 

Dept. Pw 274 Nailsea, Bristol B519 2LP 

MASSIVE CLEARANCE BARGAINS 
Bargain component parcels contain Resistors, Capacitors, Potentiometers, 

Knobs, Rotary, Slide, Key Switches, IF's, Tag Strips, Drive Drums, Springs. 

Handles, Coil Formers, Wire, Grommets, Relays, Pulley Wheels, Magnets, 

Transistor Panels, etc., etc. 

Save yourself L's on these well selected parcels. Sibs net weight £100. 

p. & p. 40p. 

Brand new Wire -Wound Resistors 1 -7 Watts. Good selection 100 for £1, 

p á p. 15p. 

Assorted Computer Panels. These panels are exceptionally good value and 

contain a minimum of 75 Transistors, Stacks of Diodes, plus Trim Pots, 

Polyester Capacitors, Resistors and include a few I.c,'s. 10 panels for £1, 

p. d p. 27p. 
Mullard Ferrite Cores LA3 100 to 50OkHz Sop, LA4 10 to 30kHz 75p, LA 2100 

3 lo 200kHz 50p. 

Mallard Electrolytic Capacitors, C432 45001/F. 25V 35p- 

P1epse include 10% V.A.T. to total cost of goods. 

MAIL ORDER ONLY 

XEROZA RADIO 
1 EAST STREET, BISHOPS TAWTON, DEVON 



HOME RADIO (Components) LTD. Dept. PW, 234 -240 London Road, Mitcham CR4 3HD Phone 01 -648 8422 

Among the 240 pages of the famous HOME RADIO COMPONENTS 
Catalogue, are seven pages listing Resistors .. , a 

Here is a page 

showing 2 of 
our unique 

money saving 

RESISTOR 

PACKS 

*The famous Home 
Radio Components 
Catalogue lists 
6,800 items - 
1,770 of them 
illustrated 

*Send 

now for 

catalogue 

--+ toR,S- 
CorltinkCd These resistors un- miniature carbon film co Cal. No. SP22 components 

olferin SP21 A smaller version of g high stability pack Containin the y characteristics, w' Popular values and 5 
1, ch `r h of the with a very low Popular values or noise factor. slues of },wau resistors. 

less 
Making a total of approximately 

450 but 
quaentitie may be altered slig tly at any to avoid delay, h 

General Technical pa 
Resistan« Rana: 

4.7 R -1OM D (see below) Tolerance: 47 52-. t Mfg 
1e11í12 -romQ +5iá 

W too.' Watt rating; 2SW 
7s 

et 40'C, 
Ohmic values f.1ó . of áW M.Rtazts Jae á a u 

t s 
°' 

4E7 330E 22K 5E6 390E 27K 6E8 470E 33K 8E2 560E 39K 
680E K 

t2E 120F s x 15E ix 
68K 1K2 82K 22E /KS 100K 27E ]K8 120K 

39E zK7 150K 

47E 3K3 180K 

56E 3K9 270K 68E 4(7 330K 82P 5K6 
390K 

120E SK2 560K 150E 10K 6801( 180E 2K 820K 

270E 
15K 1M 
10 1M2 

1M5 
1MB 
2M2 
2M7 
3143 
3M9 
4M7 
5M6 
6M8 
8M2 
10M 

ii Akfli0 

{Cá74tpokÆNY41 
-i.Yt7 

. ,antnil811' 

2411' 

K . Sit 

zr 

Pack price ... 1.50 pits 24p standard p & P all Parcels. 

Our tanto65 
resistor pack 

. tat least 25 
reor 

5 dilf5o eren, 
sist 

values s). 

Pack price 27 
plus 24p standard 
P &p all parcels. 

The Catalogue costs 55p plus 22p post 
and packing. Every copy contains ten 
vouchers. each worth 5 pence when used 
as directed. Regularly up -dated price lists 
are supplied to you free 

POST THIS COUPON 
with cheque or P.O. for 77p. 

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

r 
I 

NAME 

' ADDRESS 

Please write your Name and Address in block capitals 

HOME RADIO (Components) LTD. Regd. No.' 
912966 Dept. PW 234 -240 London Road, Mitcham CR4 3HD London 

Now too anima mot im MIMI NUM MIR aie it r ME 
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WILMSLOW 
AUDIO 

THE Firm for speakers r 
SPEAKERS 
EM 13 x 8, 3, 8 or 15 ohm £2.03 
EM 13 x 8,150 d/c 3, 8 or 15 ohm £2.25 
EM 13 x 8,450 t /tw 3, 8 or 15 ohm £3.60 
EM 13 x 8 type 350 8 ohm £8.25 
EM 61" 93850 4 or 8 ohm £2.80 
EM 8 x 5, d /Cone Roll /s 8 ohm £250 
Baker Creup 2S 3, 8 or 15 ohm £6-60 
Baker Group 35 3, 8 or 15 ohm £7.50 
Baker De Luxe 12" d /cone £9.62 
Baker Major 12" £7.50 
Kef T27 . /4.67 
Kef TI5 ES -SO 

Kef B110 16-16 
Kef ßZOO f7 -42 
Kef BI39 A18 -72 
Kef DN8 1E1-92 
Kef DN9 £1 37 
Kef DN I2 £4.12 
Kef DN 13 £2-75 
Fane Pop 100 watt 8/15 ohm £21 -45 
Fane Pop 60 watt 8/15 ohm £12.26 
Fane Pop 50 watt 8/15 ohm £1017 
Fane Pop 25/2 25 watt 8/15 ohm £5.94 
Fane Pop 15 watt 8/15 ohm £4.40 
Fane Crescendo 15" 8 or 15 ohm £27.50 
Fane Crescendo 12A 100w 8 er Bohm £24.20 
Fane Crescendo 12B 75w bais 8 or IS £24,20 
Fane 807T 8" d/c roll /s 8 or 15 ohm £3.85 
Fane 808T 8" d /cone 8 or 15 ohm /2.64 

46.60 
£3.80 
£4.49 

LII.5S 
E17-05 
£29.70 
£6.79 
£7-61 

Goodmans Axent 100 tweeter 
Goodmans OP 6 or 15 ohm 
Goodmans 10P $ or 15 ohm 
Goodmans 12P 8 or 15 ohm 
Goodmans 15P 8 or 15 ohm 
Goodmans 18P 8 or 15 ohm 
Goodmans Twinaxiom 8 
Goodmans Twinaxiom IO 

Elac 9 x 5 5" 59RM 109 15 ohm, 
59RM 114 8 ohm 

Elac 64." d/c roll /s 8 ohm 
Elac 6f" d /cone 8 ohm 
Elac 4" tweeter TW4 
Wharfedale Bronze 8 RS /DD 
Wharfedale Super 8 RS /DD 
Wharfedale Super 10 RS /DD 
Coral 61" d /cone roll /s 8 ohm 
Siran 61" 3 or 8 ohm 
Richard Allan 12" d/e 3 or 15 ohm 
10" x 6" 3, 8 or 15 ohm 
8 "x5 "3or8ohm 
7 "x4 "3or8ohm 
21" 64 ohm or 70 mm 80 ohm 
Adastra Hiten 10" lOw 8 or 15 ohm 
Eagle DT33 dome tw. 
Eagle HTI5 tweeter 
Eagle CT5 tweeter 
Eagle CTIO tweeter 
Eagle MHTIO tweeter 
Eagle FR4 
Eagle xover CN23, 28, 216 

£2.53 
£3.22 
£2.59 
LI -21 
£3.11 
£550 
£9.80 
£2.42 
£1.44 
E220 
E192 
/138 
£I38 
LO-65 
£280 
£5.45 
£3.66 
EI.25 
E254 
£374 
£445 
£1.10 

Sp. matching transformer 3 -15 ohm LI 10 

Celestion MFI000 25w horn 8 or 15 ohm 
£10.45 
£216 

f12.00 
£15.00 
£24.00 
£33.00 

Celestion PS8 (for Unilex) 
Celestion G I2M 8 or 15 ohm 
Celestion G I2H 8 or 15 ohm 
Celestion G I 5 8 or 15 ohm 
Celestion G IOC 8 or 15 ohm 
Car Stereo speakers -ask for leaflet. 

SPEAKER KITS 
Wharfedale Unit 3 £8.25 
Wharfedale Unit 4 E14.50 
Wharfedale Unit 5 21.00 
Richard Allan Twinkit £7.95 
Richard Allan Triple 8 f11.75 
Richard Allan Triple Assem. £17.50 
Richard Allan Super Triple £20.75 
Goodmans DIP-1 20 £8.58 
Fane Mode One £9.00 
Kefkit 2 £25.75 
Kefkit 3 ' £35.50 
Peerless 2 -8 £550 
Peerless 10 -2 £8.47 
Peerless 20 -2 £1041 
Hel me XLK 25 `Pair) Z1/1-17 
Hel me XLK 50 (Pair) 457- la 
Stephenspeaker kits and cabinets -send for 
free booklet "Choosing a Speaker ". 
Prices include VAT. 
Carriage and insurance 75p per kit. 

RADI OS /CASSETTES /AM PS. 
Grundig Mariner TR965 £32.00 
Grundig Elite Boy 500 £27.00 
Grundig Melody Boy 500 £27.00 
Grundig Melody Boy 1000 £38.75 
Grundig Yacht Boy 210 £34.25 
Grundig RF430 mains £27.00 
Grundig RF310 mains £22.75 
Grundig RF3I0 £21.25 
Grundig Top Buy 416.75 
Grundig Satellit 1000 £121.00 
Grundig C402 cassette £27.00 
Grundig Signal 500 £27.00 
Grundig C230 Cassette £28.00 
Tandberg TP4I £42.00 
BASF 9301 radio /cassette £58.00 
Bush VTRI78 5 Band (Inc. Air) £29 °00 
Trio KA2000A £33.00 
Trio KA2002 £41.00 
TT Colt £9.95 
TT /KB Golf Preset £21.25 
TT /KB Weekend Auto £16.00 
TT /KB Europa £I8.00 
TT /KB SL53 cassette £22.82 
TT /KB Studio 73 stereo cassette £44.00 
Koyo KTR1664 8 waveband 640.00 
Koyo KRT 1770 I 1 waveband £56.50 
Koyo KTR1883 5 Band (Inc. Air) £23.50 
Tec C200 Radio /Cassette £3! 00 

Prices include VAT. 
Carriage and insurance 75p. FREE with each 
radio -"World Radio Stations Book" 

PA /DISCO AMPLIFIERS 
Carriage and insurance LI 00 
Baker 100 Watt £40.00 
Linear 30/40 £25.00 
Linear 40/60 £30.00 
Linear 80 /100 £55.00 

FREE with speaker orders over £7 
"Hi -Fi Loudspeaker Enclosures" book. All units guaranteed new and 
perfect. Prompt despatch. 
Carriage and insurance 35p per speaker (tweeters and crossovers 20p) 

ALL PRICES QUOTED INCLUDE V.A.T. 

WILMSLOW AUDIO Dept. P.W. 
Loudspeakers; Swan Works, Bank Square, 'Wilmslow, Cheshire 
SK9 IHF. Radios etc: IO Swan St., Wilmslow, Cheshire SK9 I HF. 
Telephone Wilmslow 29599 
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EX COMPUTER PC PANELS 
4 x tin packed with semiconductors and 
to quality resistors, capacitors, diodes 
etc. Guaranteed min. 35 transistors, 
plus data, 10 boards 50p (12p) 

Special Bargain Pack 
25 boards for £1 (30p) 

Panels with 4 Power 
transistors sim 0C28 sop (10p) 

COMPUTER GRADE 
ELECTROLYTICS 
12,000,íc 100v, 5 x 21 dia 75p (25p) 
3O,000µ 25v 65p (20p) 
ELECTROLYTICS 
4,000,u 70v, 7,000/,s 70v, 3,600µ 40v, 
10,000µ 50v.4í x 2 in dia 55p (14p) 
10,000í.s 35v, 5,000µ 35v, 41- x 2 in 

40p (12p) 
2,000µ 30v, 400,u 40e, wire ends 15p (8o) 
100 piv 3A, Si diodes 4 for 50p (7p) 
250 mixed resistors 60p (9;p) 
250 mixed capacitors 60p (9kp) 
200 Si planar diodes 50p (7p) 
Sub rlliri Coax connectors 

4 prs 54p (7p) 
Min. glass neons 12 for 50p (7p) 
Reed relays mixed 10 for 50p (7p) 
Micro switches 8 for 50p (9p) 
Assorted relays 8 for £1 (18p) 
10 way terminal blocKs to for 55p 
Papst extractor /blower fans 

100 c.f.m. 42 x 44 x tin £3.50 (28p) 
QH bulbs 12v 55w (also some 

6v bulbs) 50p (6p) 
Postage and package shown in brackets. 

Please add I070 VAT to prices. 

KEYTRONICS 
(Mail Order only) 

44 EARLS COURT ROAD 
LONDON W8. 01 -478 8499 

HORT - WAVE HAC. S 
KITS 

WORLD -WIDE RECEPTION 

Famous for over 35 years for Short -Wave Equip- 
ment of quality, ' H.A.C." were the Original 
suppliers of Short -Wave Receiver Bits for the amateur constructor. Over 10,000 satisfied 
customers -including Technical Colleges, Hoe - 
vitals, Public Schools, R.A.F., Army, Hams, etc. 

1974 "DX" RECEIVER 
Complete kit -Price £4.30 (intl. p. & p. a V.A.T.). 
Customer writes: "Australia, India and America 
at loud volume."-"I have now heard over 300 stations including many Amateurs. I have 
received 32 Q.S.L. verified reports -from all 
continents. An amazing one -valver." 
This kit contains all genuine short -wave com- 
ponents, drilled chassis, valve, accessories and full instructions. Steady to assemble, and of course, 
as all our products -fully guaranteed. Full range 
of other S.W. kits, including the famous model "K plus" (illustrated above)- All orders despatched 
by return. Send now for free descriptive catalogue, 
of kits & components. Test Report available. 
EXCITING COMPETITION for Short-Wave 
listeners. Send stamped envelope for details. 

"H.A.C." SHORT -WAVE PRODUCTS 
29 Old Bond Street, London W.I 



SAXO 
Better built 
Better performance 
Better value 
SAXON HIFI POWER AMPS FOR DOMESTIC 
& COMMERCIAL USE 

New Versions using 3A 
"Plastic Power" Driver 
Transistors now available. 

To meet demand, we have 
Included a more powerful 
module in our well - 
established and proven 
range. All these power 
amplifiers are carefully 
assembled, tested and 
guaranteed. 
They offer superb value far 
reliability and versatility, 

SA35 
SA50 

$A100 

35 watts RMS. Uses 7 

transistors and 7 diodes 
Garr. paid. 

50 watts RMS. 7 tran- 
sistors, 7 diodes. Carr. 
Paid. 

makes an ideal unit in 
disco assemblies. A 
real glutton for work. 

Reliable, tough and compact, 11 translators, 

4.45 
£5.65 
£1090 

6 diodes Carr. bald. 

BRIEF SPEC. FOR ALL THREE MODULES 
All modules incorporate 
TECTION, plus proof agai 
loads In the SA.100. 
Freq. response 
Distortion 
Loads 
Oulescent current 
Noise 
Supply voltage 

OPEN AND SHORT CIRCUIT PRO - 
net over -dissipation and faulty inductive 

15- 40,000 Hz d; IdB 
0.2° %,atikHz 
4to 16 ohms 
18 mA 
Better than -76d13 
SA35 45 volts 
SA50 45 -65 volts 
SA100 40 -70 volts 

Size 4t" x 4" x 1" (SA 100) 
4' x 3" x 1" (SA35 /SA50) 

Circuits, connecting instruction and application data are supplied 
free with all modules, 

POWER SUPPLIES 
FOR THE 5A35, SA50 AND SA100 POWER AMPS, ABOVE 

PU.45 
PU.70 
Pó.45 
MT.45 
MT.30 
Pó.70 
MT.70 

Unstabllised supply for 
2 SA35's 

Unstabllised supply for 
one or two SA50 or 
SA100 Carr, 40p 

Stabilised module for 
two SA35's or one SA50 
Carr, free 

Transformer for above, 
heavy duty Carr. 20p 

Transformer for un- 
stabilised supply Com- 
plete with rectiller di- 
odes mounted Carr. 2op 
Stabilised supply mod- 
ule for one or two 
SA100's Carr. free 

Transformer for P570 

Carr. 40p 

£4.90 
£7.75 
£3.50 
£2.85 
£3.50 
£4.90 
£4.90 

NMoney saving high 
performance audio equipment 
DIRECT FROM OUR OWN FACTORY 

SAXON P/A MIXER 
CONTROL UNITS 

In extra slimline easy -fit case 
Using grouped pairs of inputs (high Z and 
low Z inputs) with Individual bass, treble 
and volume controls on each pair, plus master 
controls. These low -noise units will feed all 
makes of amplifiers, making them ideal for 
clubs, discos etc. Standard lack sockets. 
Compact design. In strong metal cases, All 
units guaranteed for 3 years, 

HIGH AND LOW IMPEDANCE 
INPUTS 

OA$$ /TREBLE /VOLUME ON EACH 
PAIR 

MASTER CONTROL ON OUTPUT 

M4H 
4 high Z, 4 low Z inputs, 4 sets 
of controls. Case 10"x 8" x 2 4.". 
Carr. paid. 4 Y.A.T. 

M6HL 
£18.50 

Case18 "x8 "x2#"127.5® 
12 inputs (6 high Z, 6 low Z), jL j 
Carr, paid, + V.R.T. 
Chsesal Bastion modulos. for £3.50 building your own: gain --16 x 
(24d13). Tana controls -18dí3 
swing. Carr, paid, + V.A.T. 

CONTROL . Unbeatable for quality & value £15 80 -- . - - - - -- UNITS stereo Unit Carr. 30p 
Mono (as shown) 
For 9v battery operation. As stereo mode 
Kess mic. Input 

Carr. 20p 

Two decks, and full headphone monitoring. The unit Is mains operated and measures 17f" x 3" x 4" deep 
and is nnished with a smart .bits an black facia. The controls are; Left /Right dech fader. Volume, pass, 
treble. Headphone Selector end yglume. Microphone volume, base, treble, mains on/off. 
COMPARABLE TO UNITS ATOVEii TWIGe`11 -tit PRICE. 

£6'50 

AKG 
MICROPHONES 

World famous 0,190C -the 
one the professionals use 
at special bargain price of 

+ £19.50 V,A,T. 

120 WATT HEAVY DUTY MODULE 
Rugged class A driver stage, This module will run from all our mixera 
etc., and most other makes. Delivers 120 watts into an eight ohm load 
and employs 4 TO3 can (115 watt) output transistors. 

SPieiF'tCATION 
Power output 120 watts Into 8 ohms 
Freq. response 20- 20,000 Hz d 2d0 
input sensitivity 200 mV into 10K 
Construction Fibreglass hoard 
Size 8" x 4" x 4" (5" with 

supPlY) 
Low distortion parallel push -pull 
Output stage, 

SOUND AND LIGHT UNITS 
Our popular 3 channel model handles up to 3kW (3000 watts) of 
lighting and Incorporates versatile sound control arrangement to 
enable professional standards to be achieved. Bath units ate 
excellent examples of Saxon quality and value. 

SINGLE CHANNEL UNIT 
Operates from 5 to I00 watt amplifiers, Supplied 
for bass note operation, is easily adapted for 
treble or mid -range at a cost of about 5p. 

Carr. pd. 

dule 6 
powMer 

o 
supply £18 95 r 

(Carr. 40p) 

160 watt version 
with 
power 
supply 

(Carr, 50p) 

£27.90 

3 CHANNEL UNIT 
Includes bass, middle and treble as well as master 
controls. 2 amplifier sockets eliminate need for 
spilt leads. Up to 3kW lighting load. Smartly 
finished steel case, Carr, 30p, 219.75 

COMPLETE 
AMPLIFIERS CSE 100 
The versatile unit la now available In a black vynide 
case and so represents even better value than ever 
delivering speech and music powers of up to 100 
watts RMS and continuous signal outputs Of 
70 watts. Two individually controlled Inputs with 
wide range bass and treble controls, 

£8.90 

£34.90 Carr. free 
SAXON 100 £48.50 carr, free 
With an RMS output of 120 watts speech and music, 
100 watts continuous power, four Individually 
controlled FET input stages and wide range base 
and treble controls, this amplifier has established 
itself as a unit offering quality and reliability at low 
cost. 

LOUDSPEAKERS British made bargains!! Prices subject to aitare.. 
12" 25 watt 8/15 ohms £5.95 cary, 30p 15'50 watt 8/15 ohm £14.50 carr. 500. Lion without notice, 
12" 40 watt l5,000 gauss magnet system 8/15 ohm £11.80 cart. 40p. E. & 0.6. 

Please add 10e%o to total value of order Please Include S.A.E, ALL MODULES ARE BUILT ON GLASS FIBRE P.C. BOARD L"»T with written enquiries. (inc. (:err.) for Value Added Tax, AND SUPPLIED FULLY TESTED 
r ri s and persona shoppers to 

SAXON ENTERTAINMENTS LTD., 327 Whitehorse Rd., W. Croydon, Surrey. CRO 2HS. 
Telephone 01 -684 6305 

Hours 9.30 a.m. -530 p.m. 
TRADE & EXPORT ENQUIRIES INVITED 

TERMS OF BUSINESS 
Cash with order (C. W.O.) For C.Q.C., please add 35p 

extra, cash by rrgd. Ic rt. r, please 
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EX COMPUTER BOARDS 
Packed with transistors, diodes, capacitors 
and resistors -COMPONENT VALUE £1.50. 
3 for ONLY 55p + p & p 30p 

SPECIAL ONE. As above PLUS Power Tran- 
sistors ONLY 55p each + p & p 15p 

STABILISED POWER MODULES 
Complete with eireuit diagrams_ etc. 
99p each A. p & p 15p 

PAXOLINE BOARDS 71 x 9" approx. 
4 for 80p + p & p 20E. 

órgest selection 

FIDRE -GLASS PRINTED 
CIRCUIT BOARDS 
l6} X -4" approx. 2 for 55p 

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

YEROBOARDS 
Packs containing approx., 50sq.Inc. various 
sizes, all -1 metric 55p 

REPANCO CHOKES A COILS 
RF Chokes 
CHI. 2SmII 25p 0112. 5.0m7I 25p 
ela3. 7.5mP 25p CH4. 10mÁ 25p 

C135, I'SmH 25p 
COILS 
DRXI Crystal set alp DRR2 Dual range 45p 

COIL FORMERS & CORES 
NORMAN r Cores & Formers 7p 
I" Cores & Formers Sp 

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

FUSES. 
11" and 20mni, 100mA, 200mA, 250mA, 
500mA, 1A, 1.6A, 2A 
QUICK -BLOW 4p ea. ANTI -SURGE Op ea. 

EARPHONES 
Crystal 2.5mm plug 33p 
Crystal 3.5mm plug Sap 
8 ohms 2.5mm plug 22p 
8 ohms 3.5mm ping 22p ter 
DYNAMIC MICROPHONES 
n123. SO8 oh.us plus en /off switch and 
2.5mm and 3.5inm plugs £100 

3 -WAY STEREO HEAD- 
PHONE JUNCTION BOX 

H1012 £1 87 

2 -WAY CROSSOVER 
NETWORK 
K4007. 80 ohms Imp. Insertion loss 3dB £1.21 

CAR STEREO SPEAKERS 
(Angled) £3.85 per pair. 
sswwswwwwwww 

YINPAK 
CATALOGUE AND LISTS 

Send S.A.E. and 10p. 

INSTRUMENT CASES 
ONra111116 

(Black Vinyl covered) 
No. Length Width 
RV' 8" x 51" 
BV2 11" x 6" 

Height Price 
x 2" 90D 
x 3" £1.20 

ALUMINIUM BOXES 
BAI 51" x 2}" x Ii" 420 
BA2 4" x 4" X 15" 41p 
BA3 4" x 21" x 171" 41p 
BA4 51" x 4" x 15" 47p 
BA5 4" x 21" x 2" 41p 
BA6 3" x 2" x 1" 34p 
BA7 7" x 5" x 21" 66p 
BA8 8" x 6" x 3" 84p 
BA9 6" x 4" x 2" 54p 

BIB HI -FI ACCESSORIES 
De Luxe Groov -Kleen 
Model 42 £1.84 
Chrome Finish Model 60 £1 50 

Ref. 36A, Record /Stylus c:lenn,n5 h 28p lief. l'. IIt-t i i le noel 319 
Ref. 43. Record Care Kit £2.35 Ref. 32A. Stylus Balance £1 88 
Ref. 31. Ca36ette $08d Cleaner OP Ref. J. Tape Head Cleaning Kit 51p 
Ref. 32. Tape editing Kit £1.54 Ref. 34. Cassette Case 81.27 
Model 9_ Wire Stripper /Glitter 881I Ref. 56. Hi -Fi Stereo Hints Si Tips 82p 

ANTEX SOLDERING IRONS 
X25. ''5 watt £1.93 
OCR 240. 15 watt £2.15 
Model G. 18 watt 22-15 
SK2. Soldering Kit £2$d 
STANDS: 8T1 £1.21. 0T2 77ii 
SOLDER! 18SWG Multicore lox 82p 
22SWG 7oz 82p. 18SWG 22ft 2Sp 
22SWG Tube 22p 

ANTEX BITS and ELEMENTS 
Bits No. 
102 For model CN240 2/32" 
104 For model CN240 3/16" 

1100 For model CCN240 3/32" 
1101 For model CCN240 3/8' 
1102 For model CCN240 ," 
1020 For model G240 3/32" 
1021 For model G240 1/8" 
1022 For model (1240 3/16" 
50 For model X25 3/32" 

51 For model X25 1/8" 
52 For model X25 3/16" 

ELEMENTS 
ECN 240 £1.16 
EG 240 £1 -15 

ECCN 240 21.32 
EX 25 5118 

38p 
38p 
38p 
38p 
380 
38p 
38p 
3sp 
88p 
88p 
38p 

ANTEX HEAT SINKS lop 

Y.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 
Cl 250 Resistors mixed values approx. 

count by weight 0.55 
C2 200 Capacitors mixed values approx. 

count by weight 0.55 
C3 50 Precision Resistors 1 %, 2% 

mixed values 0.55 
C4 75 0th W Resistors mixed preferred 

values 0.55 
C5 5 Pieces assorted Ferrite Rods 0.55 
CB 2 Tuning Gangs, MW /LW VHF 0.55 
C7 1 Pack Wire 50 metres assorted 

colours 0.55 
C 8 10 Reed Switches 0.55 
C 9 3 Micro Switches 0.55 
C10 15 Assorted Pots & Pre -Sets 0.55 
Q11 5 Jack Sockets 3 x 3.5m 2 x 

Standard Switch Type 0.55 
C12 40 Paper Condensers preferred 

types mixed values 0-55 
012 20 Electrolytics Trans. types 0.55 
C14 1 Pack assorted Hardware- - 

Nuts /Bolts, Grommets etc. 0.55 
C15 4 Mains Slide Switches 0-55 
C16 '20 Assorted Tag strips & Panels 0.55 
C17 10 Assorted Control Knobs 0.55 
C18 4 Rotary Wave Change Switches 0.55 
C19 3 Relays 6 --24V Operating 0.55 
C20 4 Sheets Copper Laminate 

approx. 10" x 7" 0.55 

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

Open Mon. -Thurs. 9.15 -6 p.m. Sat, 9.15 -5.30. Late Night Shopping until 7 Fri. Tel. 61523 
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PLUGS AND SOCKETS 
SOCKETS 
PS 35 DIN 2 Pin (Speaker) 
PS 36 DIN 3 Pin 
PS 37 DIN 5 Pin 180° 
PS 38 DIN 5 Pin 240° 
PS 39 Jack 2.5min Switched 
PS 40 Jack 3.5ílm1 Switched 
PS 41 Jack r Switched 
PS 42 Jack Stereo Switched 
PS 43 Phono Single 
p8 44 Phono Double 
P9 48 Car Aerial 
PS 46 Co -Axial Surface 
PS 47 Co -Axial Flush 

0.08 
0.10 
0.10 
oso 
009 
0-10 
0.17 
026 
0.00 
0.10 
0.08 
0.09 
0'14 ® 

INLINE SOCKETS 
PS 21 D.I.N. 2 Pin (Speaker 
PS 22 D.I,N. 3 Pin 
PS 23 D.I.N. 5 Pin 180° 
PS 24 D.I.N. 5 Pin 240° 
PS 25 Jack 2.5min Plastie 
PS 26 Jack 3.5mm Plastìc 
PS 27 Jack 1" Plastic 
PS 28 Jack 4" Screened 
PS 29 Jack Stereo Plastie 
PS 30 Jack Stereo Screened 
PS 31 Phono Screened 
PS 32 Car Aerial 
PS 33 Co -Axial 

PLUGS 
PS 1 
PS 2 
PS 3 
PS 4 
PS 5 
PS 6 
PS 7 
PS 8 
PS 9 
PS 10 
PS 11 
PS 12 
PS 13 
PS 14 
PS 15 
PS 16 

D.I.N. 2 Pin (Speaker) 
D:LN. 3 Pin 
D.I.N. 4 Pin 
D.I.N. 5 Pin 180° 
D.I.N. 5 Pin 2-50° 
D.I.N. 6 Pin 
S.I.N. 7 Pin 
Jack 2.5mii Screened 
Jack 3.5mm Plastic 
Jack 3.5mm Screened 
Jack 1" Plastic 
Jack 1" Screened 
Jack Stereo Screened 
Phono 
Car Aerial 
Co -Axial 

CABLES 

0.13 
0.17 
0.17 
9.17 
0.10 
0.12 
024 
0.28 
0.22 
0.32 
0-14 
0.15 
0.17 

0 -11 
0.12 
0 -15 
0-14 
0.15 
0.15 
0.15 
0.10 
0.09 
0.12 
0.13 
0.18 
0.29 
0.08 
0-15 
0.10 

CP 1 Single Lapped Screen 0.08 
CP 2 Twin Common Screen 0.08 
CP 3 Stereo Screened 0.08 
CP 4 Four Core Common Screen 0.23 
CP 5 Four Core Individually Screened 0.30 
CP 6 Microphone Fully Braided Cable 0-10 
CP 7 Three Core Mains Cable 0.07 
CP 8 Twin Oval Mains Cable 0.06 
CP 9 Speaker Cable 0-04 
CP 10 Low Loss Co -Axial 0-10 

CARBON 
POTENTIOMETERS 
Log and Lin 
4.7K, 10K, 22K, 47K, 100K, 200K, 470K, 
1M, 2M 
VC 1 Single less Switch 0.14 
VC 2 Single D.P. Switch 0.28 
VC 3 Tandem Less Switch -' 0.44 
VC 4 1K Lin Less Switch 0.14 
VC 5 100K Log anti -Log 0.44 

HORIZONTAL CARBON 
PRESETS 
0.1 watt 0.06 each 
100, 210, 470, 1K, 2 2K, 4-7K, 10K, 21K, 
4K7, 100K, 220K, 470K. 1b1. 2M, 4.7M 

BOOK BARGAIN BUNDLE 
8 Books comprising - 

L Transistor Equivalent Books 
1 Radio and Electronic Colour Code and 
Data Chart 
I Radio Valve Guide PLUS 
I other Constructional books on Receivers, 
PM Tubers, ets. 
Also 1 General Constructional book 
Value £3 Our Price £2 10p p & p 

11P Handbook of Transistor Equivalents 
and Substitutes 40p 

B1.-2 Handbook of Radio, T.V. and 
Industrial Tube & Valve Equiv. 40p 

RP3 Handbook of Tested Transistor 
Circuits 40p 

BP4 International Handbook of the 
Worlds Short Wave, Medium and 
Long Wave Radio Stations and 
FM /TV Listings 85p 

BPI Handbook of Simple Transistor 
Circuits 35p 

BPI Radio & Electronic Colour Codes and 
Data Chart 15p 

Tips Sound and Loudspeaker Manual 50p 
BP9 38 Practical Tested Diode Circuits 

for the Home Constructor 35p 
BPI i Practical Transistor Novelty 

Circuits 40p 
129 Universal Gram -Motor Speed 

Indicator 89 
I3s How to make FM a TV Aerials, 

Banda 1,2 and 3 18p 
141 Radio Servicing for Aviateurs 20p 
146 High Fidelity Loudspeaker 

Enclosures 87p 
156 Transistor Circuits Manual No.1 150 
180 Coil Design & Constructional 

Manual 30p 
161 Radio, TV and Electronics Data 

Book 260 
170 Transistor Circuits for Radio 

Controlled Models 409 
174 Transistor Subminiature 

Receivers 329 
175 Transistor Test Equipment and 

Servicing Manual 259 
170 Transistor Audio Amplifier 

Manual 409 
177 Modern Transistor Circuits for 

Beginners 40p 
178 A Comprehensive Radio Valve 

Guide, Book 5 30p 
183 How to Receive Foreign TV Pro- 

grammes on your set by simple 
modifications 320 

185 Tested Shortwave Receiver Cuircuits 
using MAT's 80p 

187 The TSL Mark '4' Valved FM Tuner 
and its construction 20p 

196 Reactance -Frequency Chart for 
Audio & RF use 159 

Resistor Colour Code Disc -- 

Calculator 109 

CARTRIDGES 
ACOS GP91 -1SC. 200mV at 1-2cros /seo £1.18 
ACOS GP93 -1. 280mV at 1cm /sec £1.85 
ACOS GP96 -1. 100mV at lcm /sec £2.65 
TTC J -2005. Crystal /Hi Output 95p 
TTC J -20 IOC Crystal /Hi Output Compatible 

21.10 
TTC J -200 CS Stereo /Hi Output £1.80 
TTC J -2105 Ceramis /Med. Output 51.84 

CARBON FILM RESISTORS 
The Eli Range of Carbon Film Resistors, 
1 /8th watt available in PAKS of 50 pieces, 
assorted into the following groups: - 
RI 50 Mixed 100 ohms -820 ohms 40p 
R2 50 Mixed 1K ohms -8.2K ohms 40p 
R3 50 Mixed 20K ohms -82K ohms 40p 
R4 50 Mixed 100K ohms -1 Meg. ohms 40p 
THESE ARE UNBEATABLE PRICES - 
LESS TITAN 1p EACH INCL. V.A.T. 

BI -PAK SUPERIOR QUALITY 
LOW - NOISE CASSETTES 
C60, 32p C90, 41p C120, 52p 



the lowest prices 
BI -PAK QUALITY COMES TO AUDIO! 

AL10 /AL20 /AL30 50W Pk 25w (RMS) 
AUDIO AMPLIFIER MODULES 

The ALI, .1L20 and ALSO unit are 
uilar in their appearance and in their 

general specification. However. careful 
selection of the ',lactic power devices has 
resulted in a range of output powers from 
3 to 10 watts R.M.S. 
The versatility nt their design makes them 
ideal for use in record players, tape recopiera, 
alceo amplifiers nd cassette and cartridge 
tape players in the car and at home, 

Parameter 

HARMONIC DISTORTION 

LOAD IMPEDANCE 

INPUT IMPEDANCE 

FREQUENCY RESPONSE CE Milt 

SENSITIVITY for 111TED O/P 

DIMENSIONS 

Conditions 
_..__._._ 

Po - 3 WATTS f .IKHz 

f-1KHz 
Po.2 WATTS 

Vs ..25V. R1=8f2 f. IKIiz 

Performance 

S -16R 
100 k LZ 

30 Hz - 25KHz 

75th V. RMS 

The abnre table relates to the ALI, AL20 and ALSO 
modules. The following table outlines the di0ereucrs 

in their working conditions. 

Parameter ALLO AL20 ALM) 
Maximum Supply Voltage 25 30 30 

Power output for T.11.11. 1 n' tts stratte IO watt (R is IFí lies EStO Min ROIS Mi,e EMS Min. 

MODULES 
AL 10. 3 watts 
AL 20. 5 watts 
AL 30. 10 watts 

LIFIER 

RMS 
RAIS 
HMS 

£249 
12-59 
£3.01 

POWER SUPPLIES 
PS 12. (Use with ALTO & A1N0) 88p 
$PM SO. (Ilse with also ALSO s A1,011) 

13-25 
FRONT PANELS S (' 12 with Knobs 

01-10 

PRE -AMPLIFIERS 
PA 12. (Use ,cith .ALIO e, AL20) 14.35 
P.O 100. (Use with AL20 & AL50) 013.1.5 

TRANSFORMERS 
T401 (l'oe with áL101 £138 P a P 15p 
T530 (Coe with :(L2(1) £1.98 P & P ISp 
FIRTH() (Use with ALSO & AL50) £215 

P& P 25p 

PA 12. PRE- AMPLIFIER SPECIFICATION 
The PA 12 Pre -amplifier has been designed to snatch info 
most budget stereo systems, It in cornpatihle with the 
AL 10. AL '20 and AL 3O audio power amplifiers and it 
east be supplied from their a 

s 

sociated power supplies. 
There are two stereo inputs, one has been designed for use 
with *Ceramic cartridges while the auxiliary input will 
salt most 'Magnetic cartridges. Full details are given in 
the Specification table, The four controls are, from left to 
right: Velmie and on /oll switch. balance. bass and treble. 
Size 152non x 84,nm s 35nuo. 

Prequ m;y neon,, inn n' 
20Hz 50KHzl 3d B) 

Hass control- - f 12413 at 60Hz 
Treble control - t 14á11 at 14KHz 
el uput t, impedance 

1 Meg. ohm 
Sensitivity 300n,V 

f hiput 2. Impedance 
30 K ohms 

Sensitivity 4m\' 

Look for our 
SEMICONDUCTOR ADVERTISEMENTS in 

Practical Electronics 
Wireless World 

Radio Constructor 
Electronics Today 

ALL PRICES INCLUDE V.A.T. 

The STEREO 20 
The 'Stereo 20' amplifier in mounted. ready wired and test, -1 
on a one -piece chassis measuring 20 cm x 19 cm o 5.5 cm. 
This compact unit comes complete with um /aff switch 
volume control, balance. bass and treble controls. 
Transformer, Power supply aid Power amps. 
Attractively printed trout panel and match- 
ing control knobs. The 'Stereo 20' has been 
designed to fit into most turntables plinth, without interfering with the mechanism or, 
alternatively, Into a separate cabinet. 
Output power 20w peak. Input 1 (Cer.) 
300mV into 1M. Freq. res. 2511Z- 253112. 
Input 2 (Aux.) 411nV into 30K. Harmonic 

at yp 
typically 

control 1Ltse 4.45 Treíz el,tcaliy 0 10 I watt. 
Treble eon. 14áE st Ilk Hz. 

0.1% DISTORTION! 
HI -FI AUDIO AMPLIFIER 

THE AL50 
* Frequency Response 15Hz to 

100,000 -1 dB. ONLY 

£358 each * Load -3, 4, 8 or 16 ohms. 

* Distortion- better than -1% at 
1 KHz. 

* Supply voltage 10 -35 
Volts. 

* Overall size 63mm * Signal to noise ratio 80dó. 105mm 13mm. 

Tailor Made to the most stringent specifications is ,. top quality en oeat ami 
e 

incorporating the latest solid state ire mtrr .end A1.00 was conceived to in the need fur all )mur A.P. amplification needs. 
FU'LLV I)t'i1.T TESTED (11íA RA N TE E D. 

STABILISED POWER 
MODULE SPM80 

.PSO is especially designed to power 2 of the ALOo Amplifiers. up It tO watt (r.m.s.) per channel annul 
taneousiv This ulule embodies the latest componer 

and circuit techniques inci,rporat ing complete shop circuit protection. With the addition of the Mauss Trans 
former MT80, the unit will provide outputs of up to I amps at 35 volts. Size: 03omn ,. 105min x 30u,m. 

These -unita enable you to build .Audio Rratetus of the highe. 
quality at a hitherto unobtainable price. Also ideal for main other applications including: Disco Systems. Public Address Intercom Units, etc. Hato hook available lop PRICE £3 '25 

TRANSFORMER BMT80 £2.15 p. & p. 28p 

STEREO PRE -AMPLIFIER TYPE PA100 
Built to a specification and NOT a price. ami yet still the greatest value on the market the PA 100 stereo per- amplifier han been C011COVed from the latest circuit technique, Designed for use with the ALSO power amplifier. system. this quality made unit incorporate - 
nc, less than eight silicon planar transistors. two of these are specially selected low noie. NPN devices for flop in the input stages. 
Three switched stereo i put,. and ruzabIe and scratch filters arc features of the P.AlOn which also has a STEREO /MONO switch. vetoes -, balance and rnntinuoualy variant base ami trehle contras. 

SPECIFICATION 
Frequency Response 20Hz - 20K Hz t 1,111 
Harmonie Distortion better than 0.I o0 
Inputs: I. Tape Head I-25 0' into 50K 12 

2. Radio, Tuner 35 mV into 50K Q t 
3. Magnetic P.I' I.5 n,V into 50K 0 

All input voltages are for an output 01250mV. Tape and P.C. input- 
equalised to RIAA curvy within ± 1dB. from 2011z to 20KHz. 

Bass Control I t ISbI at 20Hz 
Treble Control f 15dB at 20 KHz 
Filters: Rumble (High Pass, 

Scratch (Low Pass) 
Signal /Noise Ratio 
Input overload 
Supply 
Dituensions 

SK Hz 
better than - 65di 

264111 
35 volts at 20,,,A 

202,n11, x 82nrm x 3Omu, 
ONLY £13.15 

SPECIAL COMPLETE KIT COMPRISING 2 AL50's, 1 
SPM80, 1 BMT80 & t PA100 ONLY £2530 FREE p. & p. 

Giro No. 388 -7006 
Please send all orders direct to warehouse and despatch department 

P.O. BOX 6, WARE - HERTS 
Postage and packing add 11p. Overseas add extra for airmail. 

Minimum order 55p. Cash with order please. 
Guaranteed Satisfaction or Money Back 
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ELECTRONIC MAINS TIMER 
A reliable omit 
ideal for timing 
Bathroom /Toilet 
Ventilators 
Stairway/ 
Cloakroom 
Lighting etc. 
Gives up to 30 
mins delay betun 
switching off. 
Delay: 1 -30 minn 
adjustable. 
Max Load: 400VA or 1000 satt, resistive. 
Ivory Case: 35" x 35" x 2 ". Fitting 

instructions included. 
Trade Price: £5.80. Post 20p. 

DIMMER SWITCH 
Type Cl. 
300 Watt 
Light 
Dimmer for 
200/250 Volt 
A/C 
operation. 
Ivory Case: 

x31 "z 
11 ". 
Fitting 
Instructions 
included. 
Price: £2.60. Post top. 10 fur £2.15 each. 
£5.00 per pair. Post lip. Post 30p. 

POWER UNIT Type PI076 

Output switched 3. 4.5, 0, 7.5 9 and 12 Volts 
at 500mA D.C. Operates from 240 V. mains, 
suitable for Radios, Tape Recordera, Record 
Players, etc. Size 7.5 >. 5.0 Y. 14.0 rea Price 
£3.95. Post 25p. 

A.S.P. LTD. 

TRANSFORMERS 
SAFETY ISOLATING 50 Volts 60 Volts 
Prim. 120/240V, Sec. 120/240V. Centre Tap Prim:- 200 -240V. Prim:- 200 -240V. 
with screen Sec:- 19, 25, 33, 40, 50V. Sec:- 24, 30, 40, 48. 80V. 
VA Ref. Price P A P Amps Type Price p & p Ampa Type Pries P & P (watts) No. E £ 0.5 102 1.80 0.30 0.5 124 1.00 0.38 

60 149 2.88 0.38 1 126 2.25 0.38 
100 150 8.15 0.52 1. 103 2.85 0.38 2 127 8.55 0.42 
200 151 5.30 0.52 2 104 3.25 0.42 3 125 5.40 0.52 
250 152 7.05 0.65 3 105 4.40 0.52 4 123 8.98 0.67 
550 153 9.40 0.80 4 106 5.48 0.12 5 40 8.48 0.67 
500 154 13.55 1.00 

6 107 8.85 ,.0.67 
6 120 9.20 0.82 

1000 156 24.97 1.20 8 1.21 11.80 1.00 
2000 158 41.25 5 8 118 11.27 0.97 10 122 15.25 1.00 
3000 159 84.54 10 119 14.15 0.97 12 189 18.43 1.10 

LOW VOLTAGE MINIATURE AND EQUIPMENT Prim:- 200 -240V. Sec:- 12 & 24V. p 240V with screen Amps Type Price p & P 
12V 24V No. E E Volta Milliamps Type ' Prise P 1 P 
0.5 0.25 111 1.00 0.22 Sec. 1 See. 2 Sea 1 See. 2 No. £ £ 

1 0.5 213 1.93 0.22 3 -0 -3 - 200 238 1.12 0.10 
71 1.80 0.22 0 -6 0 -6 500 500 234 1.18 0.10 

4 ' 18 2.25 0.38 0 -6 0 -6 1000 1000 212 1.28 0.22 
g 70 2.70 0.42 9 -0 -9 - 100 13 0.95 0.10 
8 108 8.00 0.52 0 -9 0 -9 330 330 235 1.28 0.10 

10 72 3.55 0.52 0 -8 -9 0 -8 -9 500 600 207 1.70 0.22 
12 116 4.50 0.52 0 -8 -9 0 -8 -9 1000 1000 208 2.80 0.30 
16 17 6.50 0.52 15 -0 -15 - 40 240 1.28 0.10 
20 1 115 8.95 0.69 0 -15 0 -15 200 200 236 1.28 0.10 
30 1 187 12.90 0.97 20 -0 -20 - 30 - 241 1.09 0.10 

-2 40 2 232 18.80 1.00 0 -20 0 0 150 150 237 1.28 0.10 
60 3 226 23.70 1.10 0 -15 -20 0 -15 -20 600 500 205 246 0.38 

0 -20 0 -20 300 300 214 1.38 0.22 
30 Volts 20- 12- 0 -12 -20 700(D/C) 221. 1.21 0.30 
Prim:- 200 -240V. Sec:- 12, 15, 20, 24, 30V. 0-15 -20 0 -15 -20 1000 1000 206 8.10 0.38 
Amps Type Price p &p 0 -15 -27 0 -15 -27 500 500 203 - 2.38 0.38 
0.5 '112 1.20 0.22 0 -15 -27 0 -15 -27 1000 1000 204 2.40 0.38 

1 79 1.84 0.38 
2 3 2.45 0.38 PLASTIC CASED SILICON BRIDGE RECTIFIERS 
4 20 3.00 0.42 

One Amp Two Amp Four Amp Six Am t 4 21 4.40 - 0.52 p 
b 51 4.40 0.52 50 Volt 25p 50 Volt 95p 100 Volt 55p 50 Volt BSp 
6 117 5.25 0.52 100 Volt 25p 100 Volt 40p 200 Volt 59p 100 Volt 70p 
8 88 6-80 0.67 200 Volt 289 200 Volt 459 400 Volt 65p 200 Volt 809 

10 89 8.38 0.67 600 Volt 30p 400 Volt 50p 600 Volt 75p 400 Volt 909 

I PLEASE ADD 10% FOR V.A.T. I 

BYRE HOUSE No.2 UNIT SIMMONDS RD WINCHEAP 
CANTERBURY KENT CTI 3RW Canterbury (0227) 52436 

ADD 10p P & P PER ORDER 

G. F. MILWARD 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021 -327 2339 

SPECIAL OFFER ! ! ! MULLARD ELECTROLYTIC CAPACITORS 
SMALL ELECTROLYTICS 

Ref. No. Capacity Voltage Price 
H8 /1 11iF 150V 
H8/1A 2uF 150V 2P 
H8/2 2.2pF 25V 4p 
H8/2A 3.3µF 25V 4p 
H8/3 3µF 50V 4p 
H8 /3A 4µF 50V Op 
H8/4 4.7µF 25V Op 
H8/4A 50F 64V 4p 
H8 /5 5µF 10V 4p 
H8 /5A 5sF 150V Op 
H8 /6A 100 10V Op 
H8 /7 10µF 70V Op 
H8/8 16µF 35V Op 
H8 /8A 16µF 16V 4p 
H4 /9 20µF 6V 2p 
H8 / 9A 200E 70V 4p 
H8 /10 22µF 50V 4p 
H8/10A 22µF 100V Op 
H8/11 25µF 12V 4p 
H8/11A 24µF 275V Op 
HO /12 320 15V 4p 
H8 /12A 300F 10V 4p 
H8 /13A 32µF 50V 4p 
H8/14 40µF 25V Sp 
H8 /14A 40µF 16V 4p 
H8/15 47µF 50V Op 
H8 /15A 40µF 35V 4p 
H7 /1 50µF 6V 39 
H7 /1A 50µF 10V Op 
H7 /2A 64µF 2.5V 2p 
H713A 640 25V 4p 
H7/4 640 15V Op 

Ref. No. Capacity Voltage Price 
H7 /4A 64µF 35V Sp p H7I5 80µF 16V 4p 
H7 /6 M. 100µF 25V Sp 
H7/7 W 100µF 25V 4p 
H7 /8 0 1250 16V 5p 
H7 /8A CC 1000F 35V 6p 
H7/9 100µF 63V Sp 
H7 /9A l' 125µF 4V Op 
H7/10 . 1250F 25V 6p 
H7 /IDA 160µF 2.5V 3 
H7/11 W 160µF 25V 6p 
H7 /1IA Q. 150µF 16V Sp 
H7/13A , 25V Sp 
H7/14 0. 220µF 50V 10p 
H7/14A MI 220pF 16V 6p 
H7/15 2200F 25V 5p 
H7/15A 220µF 35V 10p 
H6 /14 250µF 4V 3p 
H6/2 W 250µF 25V 3p 
H5 /3A W 3200 2.5V 3p 
H6/4 Q 320µF 10V 4p 
H6/4A 2 3300 16V 5p 
H6/5 I7 330µF 25V 10p 
H6 /5A y 330µF 35V 15p 
H6 /8 C 470µF 25V 10p 
H6 /8A o. 4700 35V 20p 
H6 /9A 400µF 40V 20p 
H6/13A 1000µF 25V 16p 

071 and 072 Working 
Capacitance 

Type No. Voltage Vdc. 60F 
071 15332 16 3300 
071 15472 16 4700 
071 15682 16 6800 
072 15752 16 7500 + 7500 
07215113 16 11000 t 11000 
071 16472 25 4700 
072 16502 25 5000,-F 5000 
072 16752 25 7500`} 7500 
071 18681 63 680 

106 and 107 aeries 
106 16223 25 22000 
106 17103 40 10000 
107 10222 100 2200 

Type No. Voltage - Capacitance 
102 15163 16 - - 16000 
10490003 20 39000 
102 16802 25 8000 
10490001 45 20000 

' 
A further 10% discount on lots of 100 of 

Please calculate the weight of your order 

Not over Ordinary Parcels 
1}Ib 16p 
2Ib 21p 
4lb - 25p 
61b 29p 

Max. Ripple 
Current at 50 °C Weight Price 
2.4 amps loz 1Sp 
3.9 amps toc 17p 
5.8 amps 1-oz 22p 
10.5 amps 3oz 37p 
13.8 amps 44-oz 499 
5.4 amps 1 }oz S2p 
9.6 amps 3-1-oz 37p 
12.6 amps 4-1-oz 49p 
2.1 amps 1oz 15p 

17 amps 10oz £1.12 
12 amps 74-oz 94p 
10 amps Sfoz 74p 

Weight Price 
80z 20p 
1602 30p 
7oz 25P 
16oz Sop 

any one type. 

and include appropriate postage. 

Not over Ordinary Parcels 
10íb 379 
14íb 47p 
181b S7p 
221b 7p 

UNIJUNCTION TRANSISTORS SIMILAR TO 2N 2646 25P ALL GOODS PLUS 10% V.A.T. 

CAPACITORS 

RESISTORS 1 
100 DIODES 

Ei 
50 O NS. "ODD PIECES" 
VERO - 

TA/ i TRANSISTORS 
D 

SED 

BC106 ETC. 

/ 
DIODES, TRANSISTORS, 
INDUCTORS, RESISTORS 
& CAPACITORS 

POSTAGE 20p I PACK No. 1 POSTAGE 20p I PACK No. 3 20p I PACK No. 5 POSTAGE 27p I PACK Na. 7 

ei RESISTORS 

CAPACITORS 
CERAMIC 

100 POLYSTYRENE 
CAPACITORS 

RESISTORS 
100 ERAMIC 
CAPACITORS 
50 MULLARD POLYESTER 
CAPACITORS 

1 TRANSISTORISED 
NAL i7 1S TRANSI TORS T el 

SIGNAL INJECTOR KIT 

100 CAPACORS 
(ASSORTED TYPES) 

POSTAGE 20p I PACK No. 2 POSTAGE 20p I PACK No. 4 POSTAGE 20p I PACK No. 6 POSTAGE 20p r PACK No. 8 

1006 



electronics 

100k! reapy 
mastered 

...practical 
...visual 

...exciting ! 

no previous knowledge 
no unnecessary theory 

no "maths" 

RAPY 

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 learn 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 
I 

POST 

rOW BROCHURE 

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 NAME 

ADDRESS PLEASE WL24 

special ,free gift also to all our students 
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A 

TRANSISTORISED F.M. tuner lead with A.M. gang, slow 
motion drive. 88.1O8Mcs, with circuit-diagram. £2.30p. 
P -C BOARDS (not computer. panels) 
1 off 6 transistors single wave band 
1 off 4 transistor audio 
1 off 3 transistor £1.60 the three. 
LIGHT DEPENDENT RESISTORS (RCA sq3536) 30p each, 
4 for £1-00. - -. 
All Transistor STEREOGRAM CHASSIS. Medium, Long 
and VHF /FM.3 Watts per channel S/M rating. With circuit 
service manual. Less tuning scale which can be obtained from 
well known British manufacturer . £20. 
Colour Translator panels, as used on well known British E.V.R. 
Teleplayer. All new panels and components. Type and contents 
of transistors listed below. Each panel £3.50 each. 
X605..14 off BC148. 2 RCA,ca3054(ic). 1 crystal 4.433618MHz. 
Z607..12 off BC148. 1 BC158. 1 BC108. 1 RCA ca3046. 1 RCA 
ca3045(ic). 
Z608..23 off BC148. 2 BC158. 
Z612..12 off ME4102. 2 BC251B. 1 BFY50. 
CRYSTAL CALIBRATOR (Second Hand) No. 10 crystal 
controlled heterodyne wave -meter covering 500KHz -10MHz 
(harmonics up to 30MHz) power 'required 300V DC 15mA. 
12V 0 -3A DC. Test equipment for 62T M /RC. £250 each. 
WIRE -WOUND RESISTORS. Our selection of mixed Ohms 
and Watts. 25 for £1.50, 50 for £2.50, parcel of 1,000 £3000. 
CONDENSER- ELECTRET M1C INSERT incorporating 
FET Preamp 1# volt Supply. Details of connections included 

AUDIO AMPLIFIER MODULE (Mullerd íP1173). Output 
power, nominal lo watt. Supply voltage ± 24 volt. With reference 
data £3.25. - 

ALL ITEMS. INCLUDE VAT 
All items post paid in GREAT BRITAIN 

YOU AIN'T HEARD 

NOTHIN' YET ! ! 
... until you tune in to stereo 
perfection with `Varicap' 

l 

'p.e.' f.m. Size approx. 
varicap stereo tuner 81" z 21" x 61" 

This elegant and practical stereo tuner features push button 
'spot -on' tuning with unto five simple pre -set stations (no difficult 
tuning dial and drive cord). It's easy no problem' construction 
requires only a few simple setting adjustments with a D.C. Volt- 
meter. It incorporates NEW pre -set modules for R.F. and I.F. 
circuits, this eliminates the need for the usually difficult circuit 
alignment. 
All this, coupled with the latest Motorola high efficiency, Inte- 
grated Circuit 'phase lock loop' stereo decoder and automatic 
stereo lamp indicator, ensures perfect stereo reception. 
The 'Varicap' is, in our opinion, THE most easily constructed 
stereo tuner available which will achieve professional results. 
The kit comprises Fibre glass P.C. board, elegant slimline teak 
veneer cabinet, brushed aluminium front panel, push buttons, 
instructions, in fact everything you need. 
We also supply any of these kit components as separate items. 

Total kit price ONLY £28.50 (inclusive of VAT 
and postage). 

IDEAL FOR USE WITH THE `TEXAN', 
'GEMINI' OR ANY OTHER GOOD QUALITY 
STEREO AMPLIFIER. 

PARTS FOR PRACTICAL WIRELESS PROJECTS: 
After many requests. Electro Spares are supplying lists of com- 
ponents for ALL projects featured in 'Practical Wireless' from 
July 1973 issue onwards. We regret that we cannot supply lists 
for projects published before this date. 
All you have to do Is send us a stamped addressed envelope, not 
less than 9" x 4 ", stating which project Is of interest to you. We 
will then forward you an individually priced list of the components 
required, there is, of course, no necessity to purchase a full kit. 
you may purchase only the parts you require at any one given time. 
We believe this method of 'one source' buying can save you time 
and postage -AND THAT MEANS MONEY ! I 

ALL COMPONENTS SUPPLIED BY ELECTRO SPARES 
ARE NEW, BRANDED PRODUCTS OF REPUTABLE 
MANUFACTURERS AND THEREFORE CARRY THE 
MAKERS FULL GUARANTEE. 

'P.E. "GEMINI' STEREO AMPLIFIER 
The 'Gemini' is a quality hi -fi stereo amplifier for the home cons- 
tructor, featuring a genuine 30 watt R.M.S. per channel output 
into 8 ohms. Total harmonic distortion of 0.02% and a frequency 
response (-3dB) 20Hz - 100kHz, at all power levels. 
We are continuing to supply components for this fabulous ampli- 
fier, which is now recognised as practically THE ultimate in 
High -Fidelity. 
We know no better unit for the home constructor- hundreds have 
been supplied throughout the world. 
Electro. Spares have available a booklet containing full speci- 
fication, complete constructional information, wiring diagrams 
and fault finding guide etc. 
The price is 55p t 4p postage, along with which we will send 
you our new LOW PRICE LIST. Price list available separately on 
receipt of a large S.A.E. 
Our new Mail Order department address Is set below. We aim for 
quick, efficient service -or why not pay us a call, we make all 
enthusiasts welcome and there are no parking problems. 

ELECTRO 
SPARES 
288 ECCLESALL ROAD 
SHEFFIELD S11 8PE 
Tel. (0742) 668888 

'The Component Centre of the North' 
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PAPERBACKS 

1,441/404 FOULSHAM M-TAB 
Handbook of Semiconductor 

Circuits E1.95 

All -In -One T.V. Alignment 
By J. Shane El -75 

Basic Electronic Circuits 
Simplified LI 85 
By N. Hibbs 

Basic Electronic Course 
By N. Crowhurst LI .85 

FET Applications Handbook 
By J. Eimbinder £I.85 

Basic Electronic Test 
Procedures £1.95 
By I. M. Gottlieb 

Basic Electricity and 
Beginning Electronics 
By M. Clifford E1 40 

Handbook of IC Circuit 
Projects E1.40 
By J. Ashe 

Pictorial Guide to Tape 
Recorder Repairs El -40 
By F. H. Belt 

Simplified T.V. Trouble 
Diagnosis El 85 
By Robert L. Goodman 

Marine Electronics Handbook 
By L. G. Sands £1.35 

Selecting and Improving 
your Hi -Fi System El 40 
By H. Swearer 

4- Channel Stereo From 
Source to Sound El-35 
By K. Sessions 

Japanese Radio, Record and 
Tape Player Schematic/ 
Servicing Manual LI -SO 
By Homer L. Davidson 

101 T.V. Tróubles From 
Sympton To Repair LI 40 
By A. Margolis 

Stereo /Quad Hi -Fi Principles 
and Projects E1.35 
By K. Sessions 

How to Repair Musical 
instrument Amplifiers 
By B. Weis £150 

Installing Hi -Fi Systems EI 40 
By J. Markel) and J. Stanton 

New Ways to Diagnose 
Electronic Troubles El 50 
By Jack Darr 

Servicing The Solid -State 
Chassis E1.40 
By H. Davidson 

Model Car Racing By Radio 
Control £1.40 
By G. Siposs 

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

SURPLECTRONICS 
216 LEAGRAVE ROAD, LUTON, LU3 !JD, BEDS. 



MAPLIN ELECTRONIC SUPPLIES 

LARGE 
or 

SMALL 
PROJECTS DESERVE A Centurion 
PROFESSIONAL QUALITY INSTRU- 
MENT CASE -4 MODELS 
Model 120 all aluminium two part !°' 
construction. Top and sides, blue 
hammer finish, 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 
120 
220 
221 
320 
Chassis for 

W H 
a 21 
8 6 
s 6 

12 8 

model 320 21.75 extra 

D 
6 
31 
6 

12 

Please send s.a.e. for tree illustrated leaflet. 

Price 
£1.85 
£265 
£280 
15.00 

ORGAN BUILDERS 
MES announce the very latest development in organ 
circuitry. 

THE DM02 
13 Master Frequencies on ONE tiny circuit board. 
LOOK AT THESE AMAZING ADVANTAGES 
* 13 frequencies from C8 to C9. * Each frequency 
digitally derived from a SINGLE Et. master oscillator * Initial tuning for the WHOLE ORGAN: ONE 
SIMPLE ADJUSTMENT. * Relative tuning NEVER 
DRIFTS ! * External control allows instant tune -up 
to other musicians. * Outputs will directly drive most 
types of dividers including the SAJ110. * And each 
output can also be used as a direct tone source. * Vari- 
able DEPTH AND RATE tremulant optional extra. * Gold- plated plug-in edge connexion. * Complete 
fibre glass board (including tremulant if required) ONLY 
3.7ín. x 4.5in. * Very low power consumption. 
* EXTREMELY ECONOMICAL * S.a.e. please 
PRICE. * Ready built, tested for full technical 
and fully guaranteed. details. 
DM02T (with tremulant) ONLY 
£14.25. Trade enquiries 
DM02 (without tremulant) £1225. see/come 
SAJ116 7 -stage frequency divider in one 14 pin DIL 
package. Sine or square wave input allows operation 
from almost any type of master oscillator including the 
DM02 (when 97 notes are available). Square wave 
outputs may be modified to saw -tooth by the addition 
of a few components. SAJ110: £2.63 each OR special 
price for pack of 12: £2500. S.a.e. please for data sheet. 

AKSgIME 
GDAGI' 

SERSVICE 

MAPLIN: Projected site of London's third airport. 

TRANSISTORS, DIODES & IC's. 
AC127 25p BF194 15p 0A90 7p 
AC128 20p BFY51 13p OAR Op 
AC176 17p MPF102 36p 1E914 4p 
AD149 47p 0C44 20p 1N4140 4p 
AD161/2 69p 0071 1E4001 6p 
BC107 10p TIS43 28p 1N4002 6}p 
BC108 10p 2572711 24p 1E4003 7p 
BC109 10p 2E2219 Sop 1N4004 75p 
BC147 10p 2E2646 45p 1574005 Sp 
BC148 lOp 2E2905 33p 1N4006 84, 
BC149 12p 2E2907 Sop 1E4007 9p 
BC168 18p 2E29260 10p W005 S0p 
BC1696 12p 2N2926Y 10p WO4 88p 
BC182L 10p 21:12926G 10p 7410 8-pin 
130204 14p 2143053 18p D.I.L. HP 
BC209C 14p 2E3055' 49p 7410 14-pin 
BD131 45p 2E3819 24p D.I.L. 45p 
BDI32 54p AA719 D.I.L. Sockets 
BD131/2 £1.20 BY127 16p 8-pin 20p 
BD135 86p BY164 49p 14-pin 15p 
See our catalogue for our full range of transistors. 74 series 
I.C.'s bridges etc. 

CAPACITORS 
Sub- miniature 
Axial lead electrolytic 

Mid V Price 
1 63 Sp 
1.5 63 Sp 
2263 Op 
3363 Op 
4.7 63 Op 
6.8 40 Op 
6863 ep 

10 25 Bp 
10 63 6p 
15 16 6p 
16 40 Op 
15 63 6p 
22 10 8p 
22 25 6p 
22 63 Op 
33 6.36p 
33 16 Op. 
33 40 Bp 
47 4 6p 
47 10 Bp 
47 25 6p 
47 40 Op 
47 63 Op 

Mfd 
68 
68 
68 

100 
100 
100 
100 
100 
150 
150 
150 
160 
150 
220 
220 
220 
220 
220 
220 
310 
330 
330 
330 

V Price 
838p 

16 Bp 
63 10p 

4 8p Mfd 
10 6p 470 
25 ep 470 
40 ep 470 
63 12p 470 
636p 680 

16 8p 680 
25 8p 680 
40 10P 690 
63 12p 1000 

4 Bp 1000 
10 Op 1000 
16 Bp 1000 
25 10p 1600 
40 12p 1500 
63 18p 1600 

4 6p 2200 
10 Op 2200 
16 lOp 3200 
63 22p 4700 

V Price 
63 8p 

10 10p 
25 12p 
40 18p 

6.3 10p 
16 12p 
25 18p 
40 22P 
4 lop 

10 12p 
16 18p 
25 22p 
6.3 12p 

10 lap 
16 22p 
6318p 

Io 22p 
63 29p 
4 22p 

OMNIUM 
GATHERUM 

PPS, 6 etc. battery clip dual min. 91) 

PP1, 9 etc. battery clip separate per pair 811. 

Pair crocodile clips 1 red, 1 black insulated 
sleeve. 7P 

Solder Multicore 22swg 10 metres 20p 

Silicone grease in special dispenser 20m1. 4Sp 

Red neon 240V panel mounting 25p 

Lacing Cord Strong rayon cored PVC 
25m. 4ap 

Panel fuse holders 20mm 20p; 15" 30p 

Transformera 
LT700 min. output transformer Pri. 1.21e D 
Sec. 6 0 200mW 85p 

Sub -min. Mains Transformer 
6.0 -6V 100mA 95p 

12 -0.12V 50mA 95P 
Size:Both approx. 30 x 27 x 25mm. 

Min. Maine Transformer (Size: 46 x 31 x 
38mm) 0 -12V 250mA, 0 -12V 250mA £1.35 

Mains transformer 51T3AT 
Pri. 200.220-240V, Sec. 12-15-20-24-30V 2A 

£248 
Mains Transformer MT206AT 
Pri. 200. 220 -240V, Sec. 0- 15 -29V 1A, 
0.15 -20V lA £840 

Also in stock: Wide range of brass and nylon 
nuts, bolts and washers + solder tags, 
shakeproof washers etc. 

PLtTGS AND SOCKETS 

DIN PLUGS 
2 pin (1 flat) 8p 
3 pin Bp 
4 pin, 6 pin A 
(180 °), 6 pin B 
(240 °), 6 pin 10p 

DIN Sockets 
2 pin BP 
3 pin, 4 pin, 5 pin 
A (180 °), 6 pin E 
(2406), 6 pin 7p 

MAINS 
P360 3 pin 1.5A 
chassis plug with 
line socket. Per 
pair 24p 
SA 2190 3 pin 5A 
chassis plug 17p 
SA 1862 Line socket 
for above 19p 

McMUEDO 
RP8 8 way chassis 
plug SBp 

RS8 8 way chassis Std. 5" etereo plug 
socket 52p Plastic lap 

Screened 25p 
Open mono socket 

" 10p ; Moulded 
mono socket } with 
2 break contacts 
18p; Moulded stereo 
socket with 3 

SACK break contacts 18p; 
Std. 5" mono plug 2 -5mm. plug plastic 
Plastic 181; Sp; screened 11p; 
Screened 17p open socket Bp. 

PEONO 
Plug plastic 
Plug screened 
Chassis socket 

Sp 
9p 
4p 

POTENTIOMETERS 
Rotary miniature carbon track 5" spindle 

Single gang Lin or Log 
5k, 10k, 25k, 50k, 100k, 2501s, 
500k, IM, 2M (and 1k Lin) 12p 

Dual gang 
(Stereo) without 
switch Log or Lin 
6k to 231 as 
above 86p. 

N 
Single gang with DP switch 
250V 2A Log or Lin 5k to 
2M as above 23p 

PRESETS 
Sub-miniature (1.1W 
Vert or Boriz 
100, 250, 500, lk, 
2.5k, 51c, 101z, 25k, 
50k, 100k, 210k, 
500k, 1M 6p 

Wirewound 10% 1W x" spindle 10, 50, 100R 34p; 250, 600, 1k, 5k 
asp; 10k. 87p; 25k 40p; 50k 44p. 

WE KNOW YOU NEED 
IT! 

The NES 1974 Catalogue 
is STACKED with dozens 
of tempting new lines. 
BRIMMING OVER with 

clear illustrations 
and detailed data. 

WERE WAITING 
TO RUSH YOU 
A COPY. 

You'll be IMPRESSED 
with our POST FREE 
ordering system, EX. 
CITED by our BIG 
VALUE discount. vouch- 
ers, STAGGERED by our 
UNBEATABLE speed of 
service. Take the first 
step towards real service 
NOW) Send ONLY 25p 
for our beautifully 
produced catalogue and 
leave the rest to us! 

KNOBS 
Diameter shown in brackets 

R30/1 R30/3 R30/2 
(13mm) (17mm) (13mm) 
24p 22p 28p 

F18 (26mm) 
with number- 
ed skirt Slp 

All 5" shaft. Grub screw fixing 

BR12 32mm 
long, black - 41p 
pointer with 
white stripe Op 

F12 (33mm) 
Sip 

R30/6 (32mm) 

MR50 (34mm) CR4 (36mm) 
27p 14}p 

RESISTORS 
Carbon Film 5W 5% 151 to 1M; 10% 1.231 to 10M B12 1p 
Carbon Film 5W 5% 1R to 1052; 10% 1-2M to 10M E12 1p 
Carbon Film 5W 5% 11 D to 910k Ell Is E24 1p Carbon Film 1W 5% 10 S1 to 10M Ei2 Sp 
Metal Oxide SW 2% 1052 to 1M Ei2 & E24 4p Wirewound 25W 10% 0.22ohms to 0.47oluns Ell 10p 
Wirewound 2 1.-W 5% lohm to 270ahma Ei2 10p 
E32 values 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82 and decades 
E24 values 11, 13, 16, 20, 24, 30, 36, 43, 51, 62, 75, 91 and decades 

SU/1TCNES 
Rotary with adjustable atop 1 pole 2 to 12 way; 2 pole 2 to 6 way; 
3 pole 2 to 4 way- 4 pole 2 or 3 way, each 241, 
Mains rotary DPDT 250V 2A 20p. 

Push to make 
non -locking 
12P 

Toggle 250V 1.5A 
with ON /OFF 
plate 25p. 

Slide 
Miniature 

DPDT Sp 

Buh- miniature toggle DPDT 
(12 x 12.5 x 14mm excl. 
toggle) 250V 3A 51p 

VAT Please add 10% 
to the final total. 

Post & packing FREE in U.K. 
(lop handling charge on orders under 50p.) 

Orders and enquiries for catalogues to MAPLIN 
ELECTRONIC SUPPLIES, P.O. Box 3, Rayleigh. 
Essex. PHONE SOUTHEND (0702) 44101 
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ALL OUR PRICES INCLUDE V.A.T. 
BSR HI -FI AUTOCHANGER 
STEREO AND MONO 
Plays 12 ", 10" or 7" records 
Auto or Manual. A high 
quality unit backed by BSR 
reliability with 12 mouths' 
guarantee. AC 2001250x. 
Sise l8t x iltio. 
Above motor board Slin. 
Below motor board 24111, X6.25 Post 255. 
With STEREO and MONO XTAL 

PORTABLE PLAYER CABINET 
1 Modern design. Size 18" z 15" z 7" Black renne £4,50 covered. Silver trout grille. Padded Lid. Chrome 

fittings. Motor board cut for BSR deck. Post 250. 

4 TRANSISTOR MONO AMPLIFIER 
Powerful 8 watt output. 15 ohm. AC mains operated with 
transformer. 8- Controls, volume, treble, base and On /ON 
switch with knobs. Ready made on printed circuit board. 
Fused inputs and outputs. Famous make. 
Size Sin. wide x 410. deep x Sin, high. 
Suitable 7" x 4" speaker, 51. £5.95 ESD 

BSR JUNIOR 
SINGLE PLAYER { !6,' `1 
Heavy duty 4-peed motor with 
emigrate plok -up arm fitted 
LP /78 turnover mono £4.95 
compatible cartridge, 

GARRARD DECCA Ht.FI DECK 
Single play Stereo/ 
Mono Derma 
transcription 
head and arm. ; 

Pour speed;. 
Anti-. turntable. 
Ants- rumble filter. 
Bias compensation,%_'",,.,,,'p 
Laboratory motor. 

SPECIAL 18.50 Post Ideal for 

PRICE 265 Disco -Denk 1r 

METAL PLINTH AND PLASTIC COVER 
Cut out for moat Ocoverd or B,S.R, L4.95 Most utlls. pray with cover in 

or 
position, 

124 x 141 o 7ßto. 
Covered in black leatherette. Poet 16P 

ALSO AVAILABLE IN SOLID NATURAL MAHOGANY 
WAX POLISHED FINISH -AT SAME PRICE 

COMPACT PORTABLE STEREO HI -Fl 
Two full else loudspeakers 101 x 10 x 811a. Player 
unit clips to loudspeakers making it extremely compact. 
Overall site only 181 x 10 x 841a, 1 watts per 

ehennel, playa 
all records 88 
rpm 45 rpm, 
anparate vol- - 

- tone & tone 
eonirbla 240e 
AC mamba 

Attrantive 
Main Price 

Teak finish ' ,r u...., a °°^ £25 
Weight 1916s. 88p carriage 

SPECIAL OFFER! 
SMITH'S CLOCKWORK 
IS AMP TIME SWITCH 
0.60 MINUTES 
Single polo two -way Surf tide mounting 
with fixing loners. Will replace existing 
well Owitoh to give light toe return home, 
garage, aOtDmatie enN.burglar lights etc. Variable knob 
Turn on or off at loll or intermediate settlnas. 
Fully Insulated. Makers feet list pride 2460. Brand new and 
tulip guaranteed. 

PRICE £ I.65 Or 25 pale, Poet gbp. 

BLANK ALUMINIUM CHASSIS. 18 s.w. 2410 fides 
0 x ein 45p; B 

x 
61n 5ßpD; 10 x 7)n 85p; 12 x Sin 85p; 

14 x 91u 900 I 16 x 910 90p; 12 x Sin 60p: 18 x 1010 21. 
ALUMINIUM BOXES 6 x 8 o 8 in, 40p, 4 x 4 x 410, 70p. 
B x 4 x 4 in. 80p, 9 x 4 x 4 10. 51. 12 x 4 74 4 in,11B0. 
ALUMINIUM PANELS 18 Long. d x 41h Sol 8 x Sin lop: 
14 x Sin 18p; 10 x 7in 10p; 12 x din top; 12 x ein 28p; 
15 x din 280; 14 x 912 040112 x 12in 40p; 18 x SOtn 60p. 
PAXOLIN PANEL 10 x Bin lap. 

llinch DIAMETER WAVECHAN0E SWITCHES, 25D. 
2 p. 2 -way, or 2 p. 6-way, or 3 p. 4 -way, 25p each. 
1 p.1 2 -way, or 4 p. 2 -way, or 4 p. 3 -way, 26p, 

TOGGLE SWITCHES, Sp. 18p; dp. 22p; de. dt. 88,. 
Bub>miniature, sp, OOpt d0. 879t dp. dt. 450. 
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R.C.S. STABILISED POWER PACK KITS 
All parte and instructions with Zoner Diode. Printed Circuit 
Bridge Rectifiers and Double Wound Mains Transformer. 
Input 200/240V s.c. Output voltages available 8 or 9 or 12 
or 15 or 18 or 20V d.c. at 100mA or lees. 
PLEASE STATE VOLTAGE REQUIRED. £2.20 Poet 
Details S.A.E. Size 84 x 11 x lfin. 20p 

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

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

NEW TUBULAR ELECTROLYTICS CAN TYPES 
2/350V 14p 250/26V 140 16 +18 +18/275v45p 
4 /850V 14p 500/25V 20p 50 +50 /300V 50p 
8/450V 18p 1000/25V 35p 80,100/850V 85p 
16/450V 22p 1000/50V 47p 82 +82/250V 200 
82/000V 60p 8 +8/450V 22p 82 +82/450V 800 
25/25V 10p 8 }16/450V 25p 850 +00 /325V 550 
50/50V 10p 10 +16/450V 40p 100 +50 +60 /360V56p 
100/25V 10p 82 +82 /850V 40p 
LOW VOLTAGE ELECTROLYTICS. 
1, 2, 4, 6, 8, 18. 26, 30, 50, 100, 200mF 15V 10p. 

600mF 12V 150 ; 25V 20p ; 50V 300. 
1000mF 12V 20P : 25V 85p ; 60V 47p ; 100V 70y. 
2000mF BV 26p ; 25V 42p ; 50V 57p. 
2500mF 00V 82p : 8000mF 25V 47p ; 00V 61p. 
5000mF BV 26p ; 12V 425 : 25V 76p ; 85V Bap : 50V 86p. 
CERAMIC 10F to 001m1c, 4p. Silver Mies 2 to 6000pF, 4p. 
PAPER 850V -01 4p; 0.5 13p; lmP 150; 2mF 150V 160, 
000V -0001 to 0 06 4p; G1 Sp; 0.26 8p; 0.47 25p. 
SILVER MICA. Close tolerance 1%. 2 2.500pF Bp; 500 - 
2,200pP 10p; 2,700- 4,800pF 20p; 6,804F-0 01, mid 30p each. 
TWIN GANG. "0 -0" 2080 +17600, 65P: 
Blow motion drive 866DF+ 865p0 with 26pF,'- 26pP, 500; 
600pF standard 85P; small 8 -gong 600p5 11.80. 
SHORT WAVE SINGLE, IOpO, 80p; 950, 65p; 500, 650, 

SHORT WAVE SINGLE GANG. Precleton Silver Plated 
Gangable Tuning Condensers. 
Values up to 1005F. P each 
Seotloo Couplers supplied FREE with two or more gangs. 

NEON PANEL INDICATORS. 260V AO /DC Amber, 20p. 
RESISTORS. O w I w 1 w 20%, 1p; 2 w. óp.10 O to 1051. 
HIGH STABILITY. 4 w. S%/ 10 ohms to 6 meg., 10p. 
Ditto 5 %, Preferred values 10 ohms to 10 meg., Op. 
WIRE -WOUND RESISTORS. 5 wall, 10 watt, 15 watt, 
10 ohms to 100K, 10p eaob; 2w 0.5 ohm to 8.2 ohms 100. 
TAPE OSCILLATOR COIL. Valve type, 86p. 
FERRITE ROD 8" x 5" 20v; 8 x I" 20p; 3 x I" 10p, 

MAINS TRANSFORMERS ALL 
SUIT 

Eagle MT19 19 -0 -19v SOMA 90p 
250.0.250 80 mA. 6 8 v, 8.6 a, 6 8 v, 1 a. or 6 v. 2 a 1260 
850.0 -850 SO mA. 6.8 a 8.6 a, 64 v. 1a. or 6 v. 9 a. 88.00 
800.0.800 v. 120 mA. &8 v. 4 a. 01.; 6 8 e. 9 a. IS 25 
MINIATURE 200 v. 26 mA., 6 8 v. 1 a. 24 x 24 x Bin. 75p 
MIDGET 220 v. 45 mA., 6 9 v. 9 a. 85 x 24 x ßl0,.. Sop 
HEATER TRANS. 6.8 v, Si. .. , . . 55p 
GENERAL PURPOSE LOW VOLTAOB. Tapped col uts 
at 9 amp., 3, 4 6, 6.8 9, 10 12,16, 18 54 and 8O v. 11,80 
1 amp., 4, 8, lb, 12, 16, 18, 60, 24, 30, 68, 40, 48, 60 6290 
2 amp 6, 8, 30, IS, 16, 18, 20, 24, 30, 80, 40, 48, 9015.50 
6 amp., 6, 8, 10, 12,16,18, SO, 24. SO, 30, 40, 48, 60 18.75 
6, 8 and la v. 6 amp. 11.20.8 amp., 8, 5, 8 10, 13 and 
o -0.6 v, 1130, Ditto 5 amp. 1160; 6.0 -0 e. 600 mA 90p, 
0 v. 1 amp 95p. 19 v. 600 mA 76p. 12 v, 500 mA 86p. 
12 v. 760 mA 96cv. 40v. 1 amp 2176. 
AUTO TRANSFORMERS. 110v to 280v or 280v to 116v. 
150w, 10 SO 200w, 25 96 ; 752w, 110 ; 1000w. 115. 
CHARGER TRANSFORMERS, Input 2001250,. 
for 6 or 12v. 1V amp. 2160; 9 amp. 1180: 4 amp. MO 
BATTERY CHARGERS. Ready built with lead, and clips 
11 amp. LO ' 4 amp, 14; 6 amp, 8440. 
FULL WAVE BRIDGE CHARGER RECTtPIERd: 
6 or 12v. outputs. 14 amp. 40p ; 2 amp. 650; 4 amp. 86p 

MAINS ISOLATING TRANSFORMER 
Primary 0.110.640v, Sesondery 0.840x.9 Amos, 720 
watts, Insulated terminals. PRIMA Impregnated. fully 
encimed In steel ease with tiring lent, £ I 0 Carr. 

m Faous make. (Value 019) 0050 PElOE bop 
Can be need a. 800 well auto trenslortners 240.110V, 

SET OF 3 MOTORS 
FOR COLLARD STUDIO 

115 volt TAPE DECK C2.50 Post 50p. 

VOLUME CONTROLS 

Long ;windier'. Midget Sloe 
6 K, ohms to it Meg. LOG or 
LIN, L/I 15p. D.P. 25p. 
STEREO LIS 66p, D.P. 76p. 
Edge 511.5.P. Transistor 255 

80 Ohm Coax 4p rd. 

BRITISH AERIALITE 
AERAXIAL -AIR SPACED 
40 yd. 11.40; 80 yd. OR 
FRINGE LOW LOSS I0 per 

lour Ideal 620 and co, p yd 

Wirewcund controls 16tH, diem. 3 watts. 10 Ohms to 10011 
British made with long spinales lin, dia 450 ea. 
HELICAL POT 102 LIN List 18 Bargain 76p, 
DUAL OONCNNTRtC POT 600k LOG i- 600k LIN D.P. 
ewitah, Inner spindle 8lln; outer spindle 21In, 75p, 

ALL PRICES INCLUDE VAT MINIMUM POST ANO PACKING 20o, CALLERS WELCOME 

E.M.I. 132 x 8 in. 
SPEAKER SALE ! 
With twin tweeters. £450 And crossover. 10 £4 
watt. State 3 or it or 
15 ohm. As illustrated. Poet 25p 

With Hared tweeter cone and ceramic 
magnet. 10 watt. i2.75 Baer ree. 45.80 cps. 
Flue 10,000 gauge. 
State 8 or 8 or 15 ohm. Post 25p 

Bookshelf 

Cabinet Teak Veneer £5.50 
Post ß6p 

GOODMANS 6in. HI -FI WOOFER 
8 ohm, 10 watt. Large ceramic magnet 
Special Cambric cone surround. ÿ 
Frequency response 30- 12,000 ar 
cps. Ideal P.A. Columns, 
Hi -Fi Enclosure Systems, etc. 
Suitable cabinet 12 x 8 x 0 5400. 
Suitable Tweeter 2200. 

ELAC CONE TWEETER 
The moving coil diaphragm gives a good 
radiation pattern to the higher frequencies 
and a smooth extension el total response 
from 1,000 cps to 18,000 cps. Size 84 x 
34 x 2in. deep. Rating 10 watt, 3 ohm. 
Crossover 11.26 £ 1.90 Post 20p 

GOODMANS 
8 in. WOOFER 

B ohm 19 watt. Deep cone, 
Heavy oeremio magnet. Bass 
resonance 86 cps. Frequency 
rosponie 80 -8,000 eps. 
Ideal ban unit for £3.75 HI -Ft systems 

LOUDSPEAKERS P.M. 8 OHMS. 7 x 41n. 61.26; Silo. 61.60; 
8 x Sin, 1180; Sin. 1175; 10 x Co. 6180; 101n. 12 00. 
SPECIAL OFFER: 80 ohm, 55 In. 251n. 86 ohm, ßl0.; SIS' 
26 ohm, Olin. dis.; Sin, dia.; 5 x 8 in, 16 ohm. £ I EACH 
Olio, fila, ; tin. (6 x 410.; 7 x 4in.; B x SW TYPE 
6 ohm. Silo, Olin., Silo, 610. dia. (6 x4f-., B ohm, 6160). 
RICHARD ALLAN TWIN CONE LOUDSPEAKERS. Bin, 
diameter 4W CI 50, 10in. diameter 6W 69.60; Post 95p. 
lgin, diameter. OW 12.95; 8 or 8 or 16 ohm models. 
SPEAKER CO'VERING;MATERIALB. Samples Large S.A.I. 
Horn Tweeters 2- 16KC /s.SW 8 ohm or 16 ohm 6166. 
De Luxe Horn Tweeter, 8 -18 KO, 15W, 16 Ohm 111 40. 
TWO -WAY 5,000 c.o.s. CROSSOVERS 3, 9 or 15 ohm 90p. 

IWO -WAY CROSSOVER NETWORK 3,000 c/s 
With variable tweeter attenuater giving accurate high /low 
frequency balance. Mounted on panel 64ín. x 410, with 
control knob, tweeter and woofer leads and input £220Pdat terminals. Suitable for 3 to 8 ohm impedance, 1809 

VALVE OUTPUT TRANSFORMER 26p 
MIKE TRANSFORMER MU. metal 100 -1 1195. 
6 WATT MULTI RATIO. 8, 0 and 16 ohm. 80p. 
PUSH -PULL VALVE OUTPUT TRANSFOROERB. 
50 watt - 11260 100 watt /16 

ELECTRO MAGNETIC 
PENDULUM MECHANISM 

10v do, operation over 266 firs, continuous on SP2 battery, 
fully adíoetable swing and speed. Ideal displays teaching 
electro magaeNtm or for metronbme: strobe etc. 95p, Post 20p 

R.C.S. VALVE AMPLIFIER 
P Stage Triode Pentode valve, I walla 8 ohm output. Velum; 
on/of and tone motto's AC mains, Complete and tested, 
14.50, Poit 25p. 

WEYRAD COILS 
P60 /1AC -40p, 

d 

RA2W SOP, 
P90/000 -400. OPT'. 050. 

P50 /3CO -40p. LFDT4. BOp, 
Printed Circuit Op. Twin Gault 76p. 

COAXIAL PLUG lop. PANEL SOCKETS 10p. LINE 18p 
OUTLET BOXES, SURFACE MOUNTING gap. 
BALANCED TWIN 5018800 FEEDER 300 ohms, Sp Yd, 

IACK SOCKET Std. oreo. circuit 14p, closed circuit 22p; 
Chrome Lead Socket 46p. Phono Plugs Sp. Phono Socket Sp 
MOE PLUGS Std. Chrome SOP: 3 5mm Chrome 120. DIN 
SOCKETS Chassis 8 -pin 10p; 5-pin 10p. DIN SOCKETS 
Lead 3 -pin 1ßp; 5 -pin 16p. DIN PLUGS 8 -pin 18p; 6 -pin 26p 
VALVE HOLDERS dp; CERAMIC Sp; CANS Sp, 

BRITISH FM /VHF TUNING HEART 
88 to 108 Mop British made. 2 Tree. Our Price 
stators ready aligned rsqu;rei 10.7 is e1.95 
Mop IF. Complete with tuning gang. p1-ju 
Connedtionl supplied but some 
tiobnin % experience essential. Post 20p. 

RADIO COMPONENT 
Illustrated Colour Brochure, Radio Books & Component Lists 10p. Written guarantee. 



ALL OUR PRICES INCLUDE V.A.T. 
E.M.I. TW EE 

THE PAIR. Post 25p. 

L5.75 
(Available separately. 
Woofer 54.25; Tweeter 
21.90). 

Comprising a fine example of a Woofer 
102 x 61in. with a massive Ceramic 
Magnet. 44oz. Gauss 13,000 lines. 
Aluminium Cone centre to improve 
middle and top response. Also the E.M.I. 
Tweeter 31in. square has a special 
lightweight paper cone and magnet flux 
10,000 lines. Crossover condenser and 
full instructions supplied. 
Impedance Standard 8 chins 
Maximum power 12 watts 
Useful Response 25 to 18,000 cps 
Bass Resonance 45 cps 
SUITABLE ENCLOSURE 20 r 13 x gin. 
MODERN DESIGN. TEAK WOOD FINISH. 

BAKER MAJOR 12 "" £9.90 
Post Free 

30- 14,500 c /s. 12in. 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. Bass 
resonance 40 cis Rated 20 
watts, NOTE: 8 or 8 or 
15 ohms must he stated. 

£9.90 
Post 25p 

Bin. or I Oin. ELAC 

Hi -FI SPEAKER 
Dual cone plasticised roll sur- 
round. Large ceramic magnet. 
50- 16,000 cps. Bass resonance 
55 cps. 8 ohm impedance. 
Bin. 10 watts, f3.75 loin. 12 watts 

TEAK VENEER HI -FI SPEAKER CABINETS 
Fluted Wood Fronts 
MODEL "A ". 20 x 13 r 9in. 
For 12in. dia. or £9°90 Post 10in. speaker. 25p 

MODEL "B ". 16 x 10 x 9in. 
For 13 r Mn. or £5.50 Post 
Sin. speaker. 25p 
MODEL "B2" ditto. Triangular 
corner version. 
MODEL "C ". 16 r 8 x Sin. 
For 8 r Sin. £4.40 PAP 25p 

LOUDSPEAKER CABINET 
WADDING 18ín. wide, 15p ft. 

BARGAIN AM TUNER. 
Medium Wave. 
Transistor Snperhet £4.95 Ferrite aerial. 9 volt. 7 
BARGAIN 4 CHANNEL 
TRANSISTOR MONO 
MI %ER. Add musical 
highlights and sound effects 
to recordings. Will mix 
Microphone, records, tape 
and tuner with separate 
controls into single output. 
9 volt battery £3.95 operated. 
STEREO VERSION OF ABOVE £5.95. 
BARGAIN FM TUNER. 
88 -108 Mc /s Six Transistor. 
9 volt. Printed circuit. 
Calibrated slide dial tuning. 
Walnut Cabinet. £ 12.855 Size 7 x 5 x 4ta. 
BARGAIN FM TUNER. £8.8 As above less cabinet. 
BARGAIN 3 WATT AMPLIFIER. 4 Transistor 
Push -Pull Ready built with volume, treble and £4.50 bass controls. 18 volt battery operated. 

THE "INSTANT" BULK TAPE 
ERASER & HEAD DEMAGNETISER. 
Suitable for cassettes, and all sizes of 
tape reels. A.C. mains 200/250V. 
Leaflet S.A.E. £3.50 est 2 

WAFER HEATING ELEMENTS THIN 
OFFERING 1001 USES for every type of heating and 
drying applications in the home, garage, greenhouse, 
factory (available in manufacturing quantities). Approx. 
size 100 x SI- x *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- 
copiers and print drying equipment. 
Ideal for home handymen and experimenters. Suitable 
for Heating Pads, Food Warmers, Convector Heaters, etc. 
Most be clamped between two sheets of metal or asbestos, 
etc., to make efficient clothes dryers, towel rails -ideal for 
airing cupboards. Ideal for anti -frost device for the garage 
-preventing frozen radiators or acting as oil sump heater. 
Use in the greenhouse for seed raising and plant protection. 
Invaluable aid for bird houses, incubators, etc., etc. Can 
be and in series for lower heat. Or in parallel for higher 
heat applications. 

ONLY 40p EACH (FOUR FOR LI -SO) 

ALL POST PAID- Discounts for quantity. 

Module kit, 30. 17,000 era 
with tweeter, crossover, baffle 
and instructions. £ 12.50 

Please state 3 or 8 or 15 ohms. Post Free 

BAKER 
"BIG SOUND" 

SPEAKERS 
Robustly constructed to stand up to 
Iong periods of electronic power. 
As used by leading groups. 
Useful response 30- 13.000 cps. 
Bass Resonance 55 cps. 

GROUP "25" 0 .8 12ín. 25 watt L £8 O 
3, 8 or lb ohms. 

Post Free 

GROUP "35" 9.90 12ín. 35 watt £ L 
8, 8 or 15 ohms. 

Post Free 

GROUP "50" £22.00 15in. 50 watt L 
8 or 15 ohms. 

NEW 12° 
VERSION £17.60 
50 watt 8 or 15 ohms 

MAJOR 100 WATT 
ALL PURPOSE 
TRANSISTOR 
AMPLIFIER 
All purpose transistorised. 
Ideal for Groups, Disco and P.A. 
4 inputs speech and music. 4 way 

Separate 
mixing. Output 8/15 ohm, a.c. Mains. 
Se treble and bass controls. 
Guaranteed. Details SAE. 

Carr. 
£1.00 

CALLERS ONLY! DE LUXE 100 WATT 
AMPLIFIER CHASSIS 
7 valve version, 4 input 10 wide range controls. For mikes, 
Discos, Organs, Guitars, etc. 4, 8 & 15 ohm loudspeakers 
matching £89.00. 

Q MAX CHASSIS CUTTERS 
A die, punch and Allen Screw 

Sizes li', £1.70 I" 74p Key B' for above 10p 
-7x" 83p 2" £2.25 
Key 'T' for above 6p 24-" £2.50 

, $ ", I" 90p 21" £3.30 
- 92p Key 'C' for above 
- 99p I3p 

2I" £4.50 
2;" £5.75 
3" £9.00 
Key 'E° for above 20p 
I" Square, with key 

£2.10 

Key 'A' for above 6p 
{r" I ", ITV, Ii" LI.00 
-(f" I --" If" LI -I5 
I ; ", I;" EI.20 

El -35 
Ig" LI-70 

SPECIAL OFFER 
100 Ohm 20 watt Rheostat 
21in diem. Ceramic Former. Screw Terminals lin. diam. 
spindle. 95p. Post 25p. 

SPECIAL OFFER 
3 inch Panel Meter 50 Microamp, unusual scale require 
recalibrating. £1.75 post 25p. 

REVERSIBLE 4 POLE MOTOR 
1,400 r.p.m. Reversible 42 Watt, £ I .95 spindle 11" x 7/se, size 31" x 3 ". 
As illustrated, 240v. AC mains. Post 25P 

E.M.I. GRAM MOTOR 
120v. or 240v. A.C. 2,400 rpm. 2 -pole 
70mA. Size 21 x 21 x Olin. £1.00 

Post 25p, 

BAKER HI -FI SPEAKERS 
HIGH QUALITY - BRITISH MADE 

REGENT 
I2in. IS 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. 
Basa Resonance 45cpa 
Flux Density 12,000gaues 
Useful response 45- 13,000cps 
3 or 8 or 15 ohm models. 

£8.80 Post 
Free 

DE -LUXE M -k II 
I2in 15 watts 
Especially designed to provide 
full range reproduction at an 
economical cost. Suitable for 
um with any high fidelity 
system. Built -in concentric 
tweeter cone. 
Bass Resonance 30cps 
Flux Density 14,000gauss 
Useful response 25- 16,000cps 
8 or 15 ohms models. 

£11 Post 
Free 

SUPERB 
I2in. 20 watts 

A high quality loudspeaker, 
its remarkable low cone 
resonance ensures clear 
reproduction of the deepest 
bass. Fitted with a special 
copper drive and concentric 
tweeter cone resulting in full 
range reproduction with 
remarkable efficiency in the 
upper register. 
Base Resonance 25ep. 
Flux Density 18,5oogaues 
Useful response 20.17,0006. 
8 or 15 ohms models. 

£ 16.50 Post 
Free 

AUDITORIUM 
I2in. 25 watts 
A full range reproducer for 
high power, Electric Guitars, 
public address, multi -speaker 
systems, electric organs. 
Ideal for Hr -Fi and Disco- 
theques. 
Bass Resonance 3Scps 
Flux Density 15,000gans. 
Useful response 25- 18,000eps 
8 or 15 ohms models. 

£1540 Post 
Free 

AUDITORIUM 
15in. 35 watts 
A high wattage loudspeaker 
of exceptional quality with a 
level response to above 
8,000 cps. Ideal for Public 
Address, Discotheques, Elec- 
tronic instruments and the 
home. 
Bass Resonance SScp. 
Flua Density 15,000gauss 
Useful response 20- 14,000cps 
8 or 15 ohms models. 

Post £22 Free 

Ri -Fi Enclosure -Manual containing 20 plane, designs, 
crossover data and cubic tables. 42p. Post Free. 

CUSTOMERS FREE CAR PARK OPEN 9 -6. WEDNESDAY 9 -I. SATURDAY 9 -S. Closed for lunch 1- 15 -2 -30 

SPECIALISTS 337 WHITEHORSE ROAD CROYDON 

(Exports Remit cash and extra postage.) Buses 50, 68, 159. Rail Selhurst Telephone 01- 684 -1665 
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QUALIFY 
TO EARN MORE MONEY 

In a better job 
Exciting new career opportunities! They're just waiting to be grasped 
-In the ever -growing industries of electronics, radio and television. 
And with ICS behind you, you can soon win the qualifications you 
need to assure your career success. Win them in your own time, in 
your own home, by starting an ICS learn -as- you -earn correspond- 
ence course now. You get personal, individual attention from really 
expert and experienced tutors. We teach you the theory, we teach 
you the practice. Books and components are provided. So is all the 
assistance, all the backing you need. 

We also have a complete range of courses at the ready for people 
keen to score success in other fields. Whatever qualification you're 
after, we can help you get it. whether you're pushing ahead where 
you are or switching to something completely new. 

Take your first step now towards a better paid, more assured future. 
Send for your FREE Careers Guide today. 

Take one of these 
courses 

Society of Engineers Graduateship (Electrical Engineering) 
G & G Telecommunications Technicians Certificates 
C & G Electrical Installation Work 
C & G Certificates in Technical Communication Techniques 
C & G Radio Amateurs 
MPT General Certificate in Radio Telegraphy 
Audio, Radio and TV Engineering &Servicing 
Electronic Engineering Maintenance, Engineering systems 
Instrumentation & Control systems 
Computer Engineering & Technology 
Electrical Engineering, Installations, Contracting, Appliances 
Self -build radio courses 

or take one of these if your future lies in other fields 

GCE O and A Level 
Basic foundation for success in 
a thousand and one careers - 
recognised by everybody. 
All Boards -64 subjects 

Building 
Tuition for recognised technical 
qualifications in all fields 
Architecture 
Builders Quantities 
Carpentry, Joinery 
Draughtsmanship 
*Quantity Surveyors 
Clerk of Works 
Heating, Ventilating 

Engineering 
Theoretical and practical 
tuition geared either to 
professional and technical 
examinations or to vocational 
(non -exam) courses 
Mechanical. Motor. Diesel. 
Chemical 
Welding 
Refrigeration 
Draughtsmanship 
Garage Management 

Management, Marketing 
and Business 
Instruction in the latest proved 
principles and techniques 
used in each highly specialised 
area. 
"Personnel 
"Administrative 
*Works 
*Transport 
Business 
Industrial 
Sales 
Marketing 
*Advertising 
*Marketing 
*Public Relations 
Sales 
Business 
Computers 
*Purchasing 
*Book -keeping 
*Work Study 
Storekeeping 
Small Business Owners 
Fire Service 
*Promotion and Institute of 
Fire Engineers 
Police 
*Entrance and Promotion 

* Courses for appropriate professional exams available in addition 
to ICS Diploma courses. 

POST TODAY FOR FREE. DETATI S 

'Cs 
NM MOM INNIM MEE NMI MIME INN! 

your key to a 
brighter better future 

To: International Correspondence Schools, Dept. 232C 

Intertext House, Stewarts Road, London, SW8 4UJ. 

Name 

Address 

Age 
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Accredited by the 
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I 
I 
I 

I 
I 

C.A.C.C. mom 

BIPREPA1( 
,AUDIO BARGAINS 

STEREO .,, DECODER 

&.B5 
incl. P. & P. and V,A.T. 

Ready built unit, ready for connection to the I.F. stages of 
existing FM Radio or Tuner. A tell take light can be connected. 
The Unit is a small printed circuit, no further alignment 
necessary. 
L.E.D. is recommended as the indicating light. Suitable 
device available from us at 36 #p. Instructions included. 

3 WR.M.SI.C. AMPI, 
onl £1.65 1nc1. P. P, and VAT 

Order Code I.C.A. t 

on P. . Board with all components 
or 2 on one board for £2-86 
Order Code 1.C.A.1 /S 
These amps. are supplied with a tree booklet 
on connecting up, specifications and easy to 
build projects using the I. C.A.t 

5W & 10W AMPS 

5WONLY£1.98 

10W ONLY £2.49 
inc. P. & P. and VAT 

These matchbox size amplifiers have an exceptionally 
good tone and quality for the price. They are only 2; "x 1f ". 
The 5W amp will run from a 12V car battery making it very 
suitable for portable voice reinforcement such as public 
functions. Two amplifiers are ideal for stereo. Complete 
connection details and treble, bass, volume and balance 
control circuit diagrams are supplied with each unit. 
Discounts are available for quantity orders. More details on 
request. Cheapest in the UK. Built and tested. 

Now available for 5 &10WAMPS 
Pre -assembled printed circuit boards 2" x 3" available in 
stereo only, will fit 15 edge connector. 
Stereo Pre -Amp 1 (Pre 1). This unit is for use with low gain 
crystal or ceramic pick -up cartridges. L1.21 

Stereo Pre -Amp 2 (Pre 2). This unit is for use with magnetic 
pick -up cartridges. . £1.69 
Stereo Tone Control (STC). This unit is an active tone 
control board and when used with the right potentiometers 
will give bass and treble boost and cut. L1.21 
Instruction leaflet supplied with all units. Post and 
packing and VAT included in prices. 

tilillM - - - --1 
I enclose £ for Decodersl 

'3W Amps/ 5W Amps 11W Amps/ 
Stereo Pre -Amps 1 Stereo Pre -Amps 2 

'Ste Tone Controls 
ties (Please 

reo 
insert quanti 

Name 
and delete those not applicable) 

Address 

BI °PREPAK 
Dept. D, 222/224 West Road, 
Westcliffe -on -Sea, Essex SSO 90F ' 

Co. Reg% N o.820919 Telephone: Southend (0702) 46344 MM --9#SN 



SUPERSOUND 13 HI -FI MONO 
AMPLIFIER 

A superb -ti is 

state audio 
amplifier. Brand 
new components 
throughout. a 
silicon transistors 
plu power out- 
put t transistors in 
Posh-pull. Full 

tionectifica- 

Outpnt 
approx. 13 watts 

r.ni.s. into n ohm. Frequency- response 12 Hz- -30KHz 
3db. Fully integrated pre -amplifier stage wit h separate 

Volume. Bass boost and Treble out cmitrvds. Suitable for 
8 -15 oho, speakers. Input for ceramic or crystal cartridge. 
Sensitivity approx. 40m for full output. Supplied ready 
built and tested, with knobs, escutcheon panel- input and 
output plugs. Overall size 3" high x 6" wide x 71" deep. 
AC 200/250V. 
PRICE £1160. P. & P. 50p. 

DE LUXE STEREO AMPLIFIER 

If! ,1 71C(It 

A.C. mains 
200-240 r. Using 
heavy duty 
fully Isola. 
ted mains 
transform - 

er with full 
wave resti 

tieatiou 
giving ade- 
q u a t e 

smoothing with negligible hunt. 
Valve line ups -2 h ECL86 Triode Pentodes. 1 a EE80 
as rectifier. Two dual potentiometers are provided for 
bats ami treble control, giving bags and treble boost mid 
cut. A dual vohune control is used. Balance of the left and 
right hand channels can be adjusted by means of a sepa 
rate 'Balance' control fitted at the rear of the chassis. 
Input sensitivity is approximately 30010/v for full peak 
output of 4 watts per channel (8 watts uionol, into 3 alms 
speakers. Full negative feedback in a carefully calculated 
circuit, allows high volume levels to be used with negligible 
distortion. Supplied complete with knobs, chassis size 
11 "w x 4 "d. Overall height including valves 5 ". Ready 
built & tested to a high standard. PRICE £9.90. P.hP. lop. 

POWER SUPPLY UNIT 200/240v. A.C. input. Four 
switched fully- smoothed D.C. outputs giving 6v. and 
71v. and 9v. and 12v. at 1 amp on load. 
Fittest insulated output terminals and pilot lamp indicator. 
Hammier finish metal case overall size 6" s 3f" x 2.1 ". 
Suitable for Transistor Radios, Tape Recorders, Ampli- 
fiers etc. etc. Ready PRICE £5.00 built and tested. P. & P. 35p. 

BLACK ANODISED 18g. ALUMINIUM HEAT SINKS. 
For T03, complete with mica's and hushes. Size sr x 
3" approx. 28p pair. P. & P. 6p. 

HIGH GRADE COPPER LAMINATE BOARDS 8" x 6" 
5 for 55p P. and p. 23p. 

BRAND NEW MULTI -RATIO MAINS TRANSFOR- 
MERS. Giving 13 alternatives. Primary: 0- 210 -240v. 
Secondary combinations 0- 5- 10-15- 2025- 30- 35- 40 -60, 
half wave at I amp. or 10 -0 -10, 20 -0 -20, 30- 0 -30v. at 

amps full wave. Size Sin. tong a 31in. wide x Sin. sleep. 
Price £2.81 P. & P. 40p. 
MAINS TRANSFORMER. For transistor power supplies. 
Pri. 2001240v. See. 9 -0 -9 at 500 InA. 11.10. P. & P. 25p. 
Pri. 100 /240v. Sec. 12 -0 -12 at 1 amp. 61. 21.'8. & P. 26p. 
Pei. 200/240v. Sec. 10-0-10 at 2 amp. £182. P. & P. 35p. 

CENTRE ZERO MINIATURE MOVING COIL METER. 
1001.1A. For balance or tuning. Approx. size 1" x 1" x 1" 
deep. Limited number. 88p. P. & P. 12p. 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PRE -AMPLIFIER 

For P.U. Tape, Mike, Guitar, etc. and suitable for 
use with valve or transistor equipment. 9.18v. 
battery or from H.T. line 200/300v. Frequency 
response 15Hz- 25KHz. Gain 26d11. Solid encap- 
sulation size t;" x 1;" x ; ". Brand new complete 
with Instructions. Price £1.00. P. h P. 15p. 

HANDBOOK OF TRANSISTOR EQUIVALENTS AND 
SUBSTITUTES 
A must for servicemen and honte constructors. Including 
many 1000's of British, U.S.A. European and Japanese 
transistors. ONLY 40p. Post 5p. 
8 Reference Encyclopedias for Electronic Engineers and 
Designers, covering between them transistor character- 
istics, diode and transistor equivalents. Many thousands 

Y up to date European types listed. 
Diode Equivalents . .. .. .. .. 80p 
Transistor Equivalents .. .. .. 90p 
Transistor Characteristics .. .. .. .. £1.15 
POST FREE 
All three together .. .. . , .. £2.60 

NEW ISSUE 
Thyristor, Trias, Dine etc. encyclop dial 95p, Post Free 
8 pole 3 way 2 bank low loss Yaxley type switches 11" 
sections. Standard spindle. 2 switches 60p + IOp P. & P. 

RECORD PLAYER BARGAINS 
Mains models. All brand new in maker's packing. 
LATEST B.B.R. C109/0129 AUTOCHANGER UNITS 
with latest oteren /riono compatible cartridge £7-60 
50p P. & P. 
GARRARD SP25 Mk III wills heavy precision machined 
die oat turntable le £1058 a t 1'. 

PRECISION ENGINEERED PLINTHS 
Beautifully- constructed in havy gorge 'Colorooat-' 
plastie coated steel. Resonance free Designed to take 
Garrard 1025. 2000..2025TC; 2500. 3000, 2500. 5100. 
P'25 lI and III, SL6513, ATIS etc. or 11.8.11. 0100. 
0129. Alt etc. Black leatherette finish. Size 121" o 
141" a 11" -high (approx. 71" high. including rigid 
necked acrylic cover). 
NOW ONLY 14.95, P. & P. 70p. 

LATEST ACOS GP91 /1SC mono compatible cartridge with 
I/o stain,. for LP/EP/78. Universal mounting bracket. 
11-50, P. & P. 15p. 
SONOTONE STATIC COMPATIBLE STEREO CARTRIDGE 
T/O stylus Diamond Stereo LP and Sapphire 78. 
ONLY 1230 1'. & P. 10p. Also available tilted with twin 
Diamond T/O stylus for Stereo LP. £2.80, P. & P. 151'. 
LATEST RONETTE T/O STEREO COMPATIBLE 
CARTRIDGE for EP/LP /Stereo/78. £1.83 P. h P. 15p. 
LATEST RONETTE TIO MONO COMPATIBLE CART- 
RIDGE for playing EP /LP /78 Tonne , steres, records 
on mono equipment. Only 11-50, P. & P. lap. 

QUALITY RECORD PLAYER AMPLIFIER MK. II 
A top quality record player amplifier employing heavy 
duty double would mains transformer, ECCS3, EL84, 
and rectifier. Separate Bass, Treble and Vol-.me controls, 
Complete with output transformer matched for 3 ohm 
speaker. Size lin- wide x Oin. deep o bin. high. Ready 
built and tested. PRICE £4.40, P. & P. 50p. 
ALSO AVAILABLE mounted on board with output 
transformer and speaker. PRICE 1585, P. & P. 60p. 

SPECIAL OFFER I 
HI -FI LOUDSPEAKER SYSTEMS 

Beautifully made teak finish enclosure with most 
attractive TyganVynair front. Size 16" high s 105" 
wide x 6" deep. Fitted with E.M.I. Ceramic Magnet 
13" x 8" bass unit, two H.F. tweeter units and 
crossover. Maximum power handling 10 watts. 
Available 3 or 8 or 15 ohms impedance. 
OUR PRICE £9.25 Carr. 75p 
Cabinet Available Separately £4.95, Carr. 65p. 
Also available In 8 shins with EMI 13" x 8° bass 
speaker with parasitic tweeter 67-15, Carr. 75p. 

HARVERSON'S SUPER MONO AMPLIFIER 
A super quality grana amplifier using a double wound fully 
isolated mains transformer, rectifier and ECL82 triode 
pentode valve as audio amplifier and power output 
stage. Impedance 3 ohms. Output approx. 3.5 watts. 
Volume and tone controls. Chassis size only 710. wide 
x 3in. deep x gin. high overall. AO mains 200/240v. 
Supplied absolutely Brand New completely wired and 
tested with good quality output transformer. £3.30 P. & P. 40p BARGAIN PRICE 

LOUDSPEAKER BARGAINS 
Sin. 3 ohm 11-05.P. & P. 15p. 7 x 4fn. 3 ohm 11-15, P. & P. 
20p. 10 x gin. 3 or 15 ohm 1190, P. & P. 80p. E.M.I. 
8 x Sin. 3 ohm with high flux magnet 21.62, P. & P. 20p. 
E.3i.I. 131 o 81n. with nigh flux ceramic magnet with 
parasitic tweeter 3, 8 or 15 ohm £350, P. & P. 30p. 
E.M.I. 13 x Bin. S, 8 or 15 ohm with two inbuilt tweeters 
and crossover network £4.85, P. & P. 30p. 
E.M.I. Ceramic magnet heavy duty tweeter. Approx. 3_ ". 
Available 3 or 8 or 15 ohms, 1125 -I- 20p. p. & p. 
BRAND NEW. 12in. 15w. H/D Speakers. 3 or 15 ohms. 
Current production by well -known British maker. Now 
with Hiflux ceramic ferrobar magnet assembly 17-50. 
Guitar remit+: 25w. 17 -50, 35w. £0.35, P. & P. 45p. 

SPECIAL OFFER! 
LIMITED NUMBER OF BRAND 
NEW ELAC 10" TWIN CONE 
LOUDSPEAKERS 
With large ceramic magnet and 
plasticised cone surround. 

S Ohm impedance. 12-70. P. & P. 35p. 

Also available spebificatinn as above but size 10" x 6" 
12-70 and size. 8" round £2.60. P. & P. 35p. 

LIMITED NUMBER EMI 25" 8 ohm Tweeters. Mounted 
on flat bracket size 21" wide x 7g" long. 70p per pair 
plus 15p P. & P. 
Ex equipment but new and tested 70p per pair plus 
lap P. & P. 
12in. "RA" TWIN CONE LOUDSPEAKER. 10 watts 
.peak handling. 8, 8 or 15 ohm £2.45, P. & P. 36p. 
85 ohm SPEAKERS 3in. only 70p P. & P. 25p. 

"POLY PLANAR" WAFER -TYPE, WIDE RANGE 
ELEOTRO- DYNAMIC SPEAKER 
Size 110" x 1415" x 14" deep. Weight 19oz. Power 
handling 20W r,m.s. (40W peak). Impedance 8 ohm only. 
Response 40Hz- 20kHz. Can be mounted on ceilings, 
walls, doors, under tables, etc., and used with or without 
baffle. Send S.A.E. for full details. Only £0.55 each. 
P. & P. 34p. 
VYNAIR & RE%INE SPEAKERS & CABINET FABRICS 
app. 54 in. wide. Our price 85p yd. length. P. & P. 13p 
per yd. (mfr 1 yd.). B.A.E. for samples. 

HARVERSONIC SUPER SOUND 
IO 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 FOR EVEN EASIER CON- 
STRUCTION 

A really first -class Hi -Fi Stereo Amplifier Kit. Uses 14 
ransistors including Silicon Transistors in the first five 

stages on each channel resulting in even lower noise 
evel with improved sensitivity. Integrated pre-amp with 

Bas. Treble and two VolurileXontrols. Suit ble for us 
th Ceran c or Crystal cartridges. Very simple to 

modify to suit magnetic .art Igo n.tructio ineluded. 
Output stage for v speakers f r a a to 13 ohms. Cnnipaef 
design. all parts supplied including drilled metal work 
high quality ready drilled printed circuit hoard, sear 
brushed anodised almtinium front panel with matching 
knobs. wire, solder, nuts, bolts--no extras to buy 
Simple step by step instructions enable any constructs 
to build an amplifier to be proud of. Brief specification: 
Power output: 14 watts r.m.s. per channel into 5 ohms 
Frequency response EIdB 12- 10,000 Hz Sensitivity. 
better than 80mV into 1M Q. Full power bandwidth: 
±3dB 12- 15,000 Hz. Bass boost approx. to t12dB. 
Treble cut approx. to -16dB. Negative feedback 18óB 
over main amp. Power requirements 35v. at 1 -0 amp. 
Overall Size l2 "w. x 8 "d. x 2i "h. 
Fully detailed 7 page construction manual and parts 
list free with kit or send 18p plus large S.A.E. 
AMPLIFIER KIT 111.55 P. & P. 25p 
(Magnetic input components 33p extra) 
POWER PACK KIT .. .. 68 -SO P. & P. 35p 
CABINET £3.30 P. & P, 35p 

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

Also available ready built and tested £2840. Pest Free. 
?Vote: The above amplifier is suitable for feeding two mono. 
sourceo into inputs le,o. mike, radio, twin record decks, etc.) 
and will then provide mixino and fading facflilfee for med- 
ium powered HI-FI Discotheque use, ele. 

3 -VALVE AUDIO 
AMPLIFIER HAS4 MK II. 
Designed for II) -b9 reproduc- 
tion of records. A.C. Mains 
operation. Ready built on 
plated heavy gauge metal 
havais, size 71 "w. x 4 "d. x 

41 "h. Incorporates ECC03, 
EL84, RE80 valves. Heavy 
duty, double wound mains 
transformer and output trans- 
former matched for 3 ohm 

speaker. Separate eolmue control and now with improved 
wide range tone controls giving bass and treble lift and 
cut. Negative feedback line. Output 41 watts. Front 
panel can be detached and leads extended for consiste 
mounting of controls. Complete with knobs. valves, etc., 

wired and tested for only 15.90. P. & P. 45p. 
HSL "FOUR" AMPLIFIER KIT. Similar in appearance 
to HA34 above but employs entirely different and 
advanced circuitry. Complete set of parts, etc. 14.50. 
P. & P. 45p. 

10/14 WATT HI -PI 
AMPLIFIER KIT 
A stylishly finished 
monaural amplifier 
with an output of 
14 watts from 
EL84s in push -pull. 
Super reprodnetion 
of both nistsic and 
speech, with negli- 
gible hune. Separate 
inputs for mike ass] 
gram allow records 
and announcement.. 
to follow each other. 
Fully shrouded section wound output transformer to 
match 3 -15 fil speaker and 2 independent volume controls, 
and separate hase and treble controls are provided 
giving good lift and cut. Valve line -up 2 EL84s, ECC83, 
EF86 and E7,80 rectifier. Simple instruction booklet 
15p h- SAE (Free with parte)' All parte sold separately. 
ONLY 18-S0 P. & P. 60p. Also available ready built and 
tested 512-10 P. & P. 70p. 

HI -FI STEREO HEADPHONES 
Adjustable headband with comfortable fiexlfoam ear- 
muffs. Wired and fitted with standard stereo sin jack 
plug. Frequency response 30- 15,000Hz. Matching 
impedance 8 -16 ohms. Easily converted for Mono. 
PRICE 1330, P. & P. 25p. - 

PRICES INCLUDE VAT 
Open 9 -5.30 Monday to 
Friday. 9 -5 Saturday 
Early closing Wed. 
A few minutes front 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 U.K. ONLY. 
P. & P. ON OVERSEAS ORDERS 
CHARGED EXTRA. 
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GIRO NO. 331 7056 
C.W,O. only. P. & P. 10p on orders below £5 

Discount: CIO-10%, £20 -15% (except net items) 
Export Order enquiries welcome (VAT free) 

SPECIAL RESISTOR KITS 
14411. 10E12 }W KIT: 10 of each E 12 value, 10 ohms-1M, a total of 610 (CARBON FILM 5 %), £3. 10 net 10E12 iW KIT: 10 of each E 12 value, 10 ohms-1M, a total of 610 (CARBON FILM 5%), £3.20 net 25E12 }W KIT: 25 of each E12 value, 10 ohms -1M, a total of 1525 (CARBON FILM 5%), £720 nec 25E12 *W KIT: 25 of each E12 value, 10 ohms -2M, a total of 1525 (CARBON FILM 5 %), £7.35 net 20E12 iW KIT: 20 of each El2 value, 10 ohms -I M, a total of 1220 (METAL FILM 5 %), £7.50 net 15E12 I W KIT: 15 of each El2 

10E12 2W KIT: 10 of each E12 value, 10 hms -IM, a 
a total of 915 

total of 610 (METAL FILM 5%), 612.65nnet 

Official Orders accepted from 
Educational & Government Departments 

ALL PRICES INCLUDE VAT 
MULLARD POLYESTER CAPACITORS C280 SER ES 
250V P.C. Mounting: O -OIUF, 0.0150, 0 022µF, 0.0330, 0.0470, Sip. 0.069ßF, 
0.19F, 41p. O.I50, 4ip. 022ßF, 5-f p. 033µF, 8p. 047µF, 9p, 0.680, IIp. loF, 
I5p. 1.5ßF, 22p, 2.2µF, 25p. 

MOLLARD POLYESTER CAPACITORS C296,SERIES 
400Y: 0.0010, 0.0015ßF, 0.0022uí, 0.00330F, 0.0047ßF, Zip, 0.00689F, 0OIUF, 
0- OISuF, 0 022ßF, 0033µF, 3 }p, 0047µF, 0.068ßF, O IUF, 4ip. 015µF, 6+p. 022ßF, 8ip. 0.33ßF, I». 0-47ßF, 14p. 
160V; O.OLuF, 0015ßF, 0.022ßF, Zip, 0.047ßF, 0.0689F, Sip. 0. 10, 0.150, 4ip. 0.220, 5p. 0.33µF, 6p. 0.470,71p. 0.68µF, 11p. I µF, 12íp, 
MINIATURE CERAMIC PLATE CAPACITORS 
50V: (pF) 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330, 390, 470, 
560, 680, 820, IK, I KS, 2K2, 3K3, 4K7, 6K8, (0)0-01, 0.015, 0-022, 0033, 0.047, 
2¢p. each. 0. I, 30V, 4fp.; 0 I; 100V, Sip. 
POLYSTYRENE CAPACITORS (60V 5% 
(pF) 10, 15, 22, 33, 47, 68, 100, 150, 220, 330, 470, 680, 1000, 1500, 2200, 3300, 
4700, 4p. 6800, 1 0,000, 4ip. 

RESISTORS 
CF -High Stab Carbon Film, 5% MF -High Stab Metal Film, 5 %. 
W. Type Range -9 10 -49 50 -99 100 -249 250 -499 500 -999 1000+ Size mm } CF 22 -IM 0.8 0.65 0.62 0.55 0.5 0-45 2.4x 7.5 i CF 22 -2M2 0.8 0.65 0.62 0.55 0.5 0.45 3.9x10.5 

CF 22 -IM 0.6 0 65 0 62 0 55 0.5 0.45 55x16 
MF I0 -2M7 0.9 0.8 0.7 0.65 0.65 0.6 3x7 i MF 10 -2M2 0.9 08 0.7 065 065 06 42x108 

2 MF 10 -10M 3 
-5 

235 2.55 2 I 1 .75 
0.75 

1.68 8x17:5 
For value mixing prices, please refer to our catalogue. (price in pence each) 
VALUES AVAILABLE -E12 Series only. 
PRESET SKELETON POTENTIOMETERS 
MINIATURE 0.25W Vertical or horizontal 6p each I K, 2K2, 4K7, IOK, etc. SB- IMO 
SU 8 -MIN 0.05W Vertical, 1001E to 220K n Sp each 

B. H. COMPONENT FACTORS LTD. 
- (P.W.) 61 CHEDDINGTON ROAD, PITSTONE, 

NR. TEIGHTeONg BU 
66844óD(,BECode 0296)9ÁQ 

PLEASE WRITE FOR FREE CATALOGUE 

Miniature Mullard Electrolytics 
1 OµF 63V 6p 680 16V 6p 
1.50 63V 6p 68µF 66 I2p 
2.2ßF 63V 6p IOOUF I0V 6p 
3.3ßF 63V 6p 1009F 25V 6p 
4:O9F 40V 6p IOOpF 63V 14p 
4 7ßF 63V 6p 1500 16V 6p 
6.8ßF 63V 6p 1500 63V 15p 

8Oµ #F 40V 6p 220ßF 
6.4V 

V 6p 
0ßP 25V 6p 2200 10V 6p 
09F 63V 6p 2200 63V 21p 
5µF 16V 6p 330ßP 16V I2p 
5µF 63V 6p 3306F 63V25p 
69F 40V 6p 4709F 6-4V 9p 

226F 25V 6p 4706F 40V 20p 
220 63V 6p 6800 16V 15p 320 10V 6p 6809F 40V25p 330 - 16V 6p 10000 16V 20p 

329F 63V 6p 15Ó0ßF 654 15p 
47ßF IOV Ep 15009F I6V25p 
479F 25V 6 ßF 2200 IOV 25 `470 63V 8p 33000 6.4 26p 

VEROBOARD 0-1 0:15 
2,- x 5" 28p 28p 
21 x 3} 26p 19p 
31 
3 x 3;" 28p 

33p 

21 x I" 7p 7p 
2+ x 5" (Plain) - l4p 2k x 35" (Plain) - 12p 
5x 3f" (Plain) 22 
Insertion tool 59p 59p 
Track Cutter 44p 44p 
Pien, Pkt. 25 IOp 10p 

POTENTIOMETERS 
Carbon Track 5K f1 to 2M D, log or lin. Single, 16íp Dual Gang 46p. Log Single with switch 26p 
Slider Pots. 10K, IOOK, 500K. 30mm, 34p, 45mm, 47p. 60mm, 55p. 

DIODES 
N4001 óip 
N40027ip 
N4003 9p 
N40049' 
N4005 I2p 
N4006 14p 
N9!4 7p 
N916 7p 

BÁ100 IOp 
OAS 42p 
0A47 91, 
OÁ81 I 1p 
0A200 8p 

PLUGS 
DIN 2 Pin 12p 

3 Pin 13p 
5 Pin 180° 15p 
Std. jack 14i 
2.5mm Jack IIp 
Phono Sip 
SOCKETS 
DIN 2 Pin I0p 

3 Pin IOp 
5 Pin 180° 12p 
Std. jack 14 0 
2. rem Jack lip 
Phono 5-P 

ELECTROLYTIC CAPACITORS. Tubular & Large Cans 
(uF /V): 2.2/25, 2.2/63, 47/10, 47/25, 47/63, 22/10, 22/25, 
22/63, 5p. 2 /I0, 10 /10, 50/10, 100/10, 10/25, 50/25, 10/50, 5 }p. 
200/10, 100/25, 50/50, 6ip. 500/10, 200/25, 100/50, 9p. 1000/10, 
500/25, 200/50, 11 2000 I0, 1000/25, 500/50, 16íp. 1000/50, 
39p. 1000 /100, 66p, 2000/25, 27p. 2500/12, 17p. 2500/25, 33p. 
2500 /50, 62p. 3000/50, 72p. 5000/25, 66p. 5000/50, 94p. 7000/50, 
60p. 25,000/25, 74p. HI -VOLT: 8/350, 14p. 16/350, 19p. 32/350, 
25p. 50/250, 18p 100!500, 33p. 
METALLISED PAPER CAPACITORS 
250V: 0.05µF, 0.1µF 41p, 025µF, Sip, 0.5µF, 6ip, IAF, 9p. 
500V: 0.0250,0.050, 4p. 0. 10, 5+p, 0.259F, 6ip. 0'5ßF, 9p. 
1000V: 0.01ßF, 10p. 0.0220, 12p. 0.0479F, 0.10, 16p. 0220, 31p, 0.470. 39p. 

TRANSISTORS 
ÁC127 16ip BC212L 1» 
AC128 22p BC213L 12p 
8C107 Ifp BC2I4L 17p 
BCI08 12p 0C44 I8p 
SC109 13p 0071 13p 

BC149 12p OC1170 23p 
BC182L lip TI543 33p ¡A741C 
BC183L 12 2N2926 I I 

BC184L 13p 2N3702 I 1p 

Integrated 
Circuits 
ßÁ709C SOp 

55p 
9A723C LI 
9014 35p 

Screened Wi e, Metre 5!p 
Twin Screened Wire, Metre IOp 
Stereo Scree ed Wire, Metre to,. 
Connecting Wire, All colours, Metre 2 -a'P Neon Bulb, 90V Wire Ended 5 for 24p 
Panel Neon, 240V Red, Amber, Clear 164p 

QUANTITY 
CIIAL BULK BUY PRICES 

QUOTATION FOR LARGE 
PROJECTS AND 7RA¢E, 

£9.95 r Solve your communica- 
tion problems with this 

4- Station Transistor Intercom system (1 master and 
3 Subs), in robust plastic cabinets for desk or wall 
mounting. Call /talk /listen from Master to Subs and 
Subs to Master. Ideally suitable for Business, Sur- 
gery, Schools, Hospital.,Ofrlce and Home. Operates 
on one 9V battery. On /off switch. Volume control. 
Complete with 3 connecting wires cacti 66ft. and 
other accessories. P. & P. Alp 

MAINS INTERCOM NEW MODEL 
No batteries -no wires. Just plug in the mains 
for instant two -way, loud and clear communication. 
On off switch and volume control. Price £1895 
P. & P. 60p 

s T BB ALARM 

OUR 
PRICE 
ONLY 

£4.95 
Same as 4- Station Intercom for two-way instant 
communication. Ideal as Baby Alarm and Door 
Phone. De -Luxe Model complete with 66ft. connect- 
ing wire. Complete with Battery. P. & P. 35p 

T ansistdrTEL EPHONf ANPI JP/ER : % ay £4.50 
Why not boost 

effi- 
ciency 

ffi- 
ciency with this incredible Deluxe Telephone Ampli- 
fier. Take down long telephone messages or converse 
without holding the handset. A useful office aid. On/ 
off switch. Volume Control. Complete with Battery. 
P. & P. 27p. Full price refunded if not satisfied in 
7 days. 

WEST LONDON DIRECT SUPPLIES (PW.121 
189 KENSINGTON IEIGH STREET, LONDON, W.8. 
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AERIAL BOOSTERS -£3.25 
We make three types of Aerial Boosters: B45- 

UHF 625, B12 -VHF 405, B11 -VHF RADIO 

VALVE BARGAINS 
ANY 5 -50p, I0 -75p, 50 -6380: 

ECC82, ECM), EB91, EBF89, EF80, EF85, EF183, 
EF184, EY86, PCC84, PCC89, PCC189, PC97, 
PCF80, PCF86, PCF805, PCF8O8, PCL82, PCL83, 
PCL84, PCL85, PFL200. PL38, PL81, PL504, PY33, 
PY82, PY800, PY801, 30L15, PC86, PC88. 

19" UHF /VHF (BBC2) £6.00 
Thorn -850 or Pye, with set of spare valves. 
Carriage 62.00 (Untested). 

100 MIXED RESISTORS -65p 
} to 2 watt -10 ohms to above 1m -ohms (our 
choice) 100 mixed Ceramic Capacitors from 
1PF to 8200PF (our choice) 65p. 

BARGAINS PARTS 
Transistor UHF Tuners -£2.00, 500K -ohms V/C 
with Swlfch- 20p.50 mixed Tuner Valves -£2.25. 
Brand New Transistors BF173, BC17I, BC153, 
BC135, BC113, BC117, BC115, BA102, BA129. 
All top each. 
All prices include V.A.T. p. & p. 10p per order 
Money back guarantee. S.A.E. for leaflets. 

ELECTRONIC MAILORDER 
(BURY) LTD. 

62 Bridge St., Ramsbottom, Bury, 
Lancs. Tel. Rams 3036 

Please mention 

PRACTICAL 
WIRELESS 
when replying to 
Advertisements 

Surplus Handbooks 
R1155 A to N full manual £2' 42 
R1393 A & B £1' 43 
1340 Rx A to D £3-85 
CR100 £3 85 
CT38 £2 42 
13A Scope £2.42 
CD518 (CT316) 
CT52/84 

£2' 20 
£1 32 

730/4 Ex. PI £2.20 
HROUx & Oct. ,, £2- 42 
BC221 AF £2.20 
AR88D or LF. £2.42 
S640 Rx II II £1.10 
R107 Rx circuit & notes £1 43 
R209 £1- 21 
19 Set £2.42 
31 Set £1' 65 
88 Set £1' 21 
Ind 103 & P.U. 917 £1.10 
52 Rx £110 
62 set inc. xtal Cal. £2.42 
BC624/5 £110 
TF144G £121 

Circuits only TF801a, R3673, R220 
CRT26, 1035 Mk 1, 2 or 3, 1049 Mk 3a, 
PCR 2 & 3, ARR -2, APN -9 OS -8, all 
66p ea. Above are Photostat copies. 

A. H. SUPPLIES 
57 Main Road, Sheffield SO 5HL 

(0742 444278) 



C. T. ELECTRONICS 267 ACTON LANE, LONDON 
W4 5DG 01 -994 6275 

MAIL ORDER DEPT. /REGISTERED OFFICE /COMPONENT COUNTER 

SEMICONDUCTORS 
AC107 35p BCY30 30p MJ2901 £120 0C42 30p TIP35C £4 10 2812904 20p 
AC125 25p BCY33 30p MJE340 50p 0C44 20p TIP41C 95p 2N2905 25p 
AC126 25p BCY34 30p MJE370 73p 0C45 20p TIP42C £1.10 2N2906 22p 
AC127 25p BCY55 60p MJE371 96p 0070 15p TIS50 40p 2N2907 25p 
AC128 25p BCY70 20p MJE520 59p 0071 17p ZTX107 15p 2N2962 10p 
AC176 25p BCY71 20p MJE521 73p 0072 20p ZTX300 15p 2143053 309 
ACY17 25p BCY72 20p MJE2955£1.95 0075 25p ZTX500 15p 2N3054 40p 
ACY18 25p 8D121 75p MJE3055 8Sp 0076 25p ZTX531 27p 2N3055 50p 
ACY19 25p 80123 75p MM1613 43p 0077 40p 114659 7p 2N3232 64p 
ACY20 25p 80124 60p MM1712 60p 0081 23p 1N914 8p 2N3702 1Op 
ACY39 50p BD131 75p MPF102 45p 0082 25p 1 N916 8p 2N3703 10p 
ACY21 25p BD153 75p MPF103 OM 22p 1N4001 8p 2N3704 tOp 
AD140 55p 130156 75p (2N5457) 35p 0084 25p 1N4002 9p 2143705 tOp 
AD149 65p BDY11 £140 MPF704 0C139 30p 1N4003 9p 2N3706 19p 
A0161 37p BDY17 £1.50 (2N5458) 35p OC140 30p 1N4004 10p 2N3707 tOp 
AD162 37p BDY19 £1.95 MPF105 0C170 25p 1N4005 12p 2143700 10p 
ADZ11 £1.50 BF152 20p (2N5459) 40p 0C171 30p 1 N4006 150 2143709 10p 
AF114 25p BF194 14p MPSA06 35p 0C200 50p 1N4007 19p 2N3771 £2.70 
AF115 25p 13F195 15p MPSA16 30p 0C201 60p 1N4148 7p 2N3772 £2.75 
AF116 25p BFX29 30p MPSA56 35p 0C202 65p 2N696 25p 2N3773 £2.90 
AF117 259 BFX84 25p MPSUO6 75p TIP29A 40p 2N697 20p 2N3319 35p 
AF118 50p BFX85 30p MPSU56 70p TIP30A 58p 2N698 25p 2N3820 55p 
AF172 25p BFX86 25p NKT135 35p TIP31 A 62p 2N706 12p 2N3866 850 
ASY28 30p BFX88 25p MKT222 25p TIP32A 74p 2N706A 15p 2N3904 22p 
ASZ21 35p BFY10 35p MKT401 25p TIP33A £1-05 2N708 15p 2143905 25p 
BA102 30p BFY44 50p MKT404 90p TIP34A £1.55 2N930 20p 2N4058 12p 
BA112 60p BFY50 25p NKT773 25p TIP35A £2.05 2N1132 25p 2N4059 12p 
BA114 10p BFY51 20p NKT774 25p TIP36A £3.35 2N1302 16p 2N4060 12p 
BA156 15p BFY5 22p OAS 20p TIP41A 75p 2N1303 16p 2N4061 12p 
BC107 10p BFY5 10p OA10 20p TIP42A 90p 2N1304 20p 2N4062 12p 
13C108 10p BP/9 60p 0A47 10p 1192913 58p 2N1305 20p 2N4126 17p 
BC109 10p BLY10 £3.00 0A70 12p TIP30B 66p 2N1006 25p 2N4285 15p 
BC147 12p BSW6 60p OA79 12p TIP31B 70p 2N1307 25p 2N4287 15p 
BC148 12p BSW6 75p OA81 10p TIP32B 82p 2N1308 25p 2N4288 15p 
BC149 12p BSY95 12p 0A90 10p TIP33B £1.12 2N1309 25p 2N4289 1Sp 
BC157 13p C111 40p OA91 Ibp 119348 £1-60 2N1613 20p 21,14290 15p 
BC158 13p C426 30p 0A200 ,0p TIP358 £2.81 2N1711 25p 2N4444 £1.90 
BC159 13p BY100 15p 0A202 10p 119368 £3.64 2142147 70p 2N4871 35p 
BC169C 12p BY122 65p 0A210 35p T1P41B 83p 2142160 55p 2N4920 60p 
BC182 10p BY126 20p OA211 35p T19428 98p 2N2217 18p 2145101 95p 
BC183 10p BY127 20p 0C19 85p TIP29C 71p 2N2218 18p 2N5194 £1-10 
BC184 10p BY154 65p OC22 50p TIP30C 78p 2N2219 25p 2N5457 35p 
BC212 14p IS100 19p 0C25 SOp TIP31C 85p 2N2222 20p 2N5458 33p 
BC213 14p 15103 20p OC26 65p 11P32C £105 2N2222A 34p 2N5459 40p 
8C214 14p MJ340 50p 0C28 55p TIP33C £1.30 2N2398 - 40361 
BC238 12p MJ481 95p 0C35 Sop TIP34C £1-90 2N2640 309 40362 5Sp 
8C239 12p MJ2801 £120 0C30 609 TIP35C £3.20 2N2846 £150 40250 70p 

DIGITAL INTEGRATED CIRCUITS SN7491AN S14741454150 SN74176£160 
SN7400 20p 5N7422 48p SN7450 20p E1-00 SN74150£335 5N74177£00 
SN7401 209 SN7423 48p SN7451 20p 5N7492 75p 5N74151£1-10 SN74180£1 55 
S N ta02 48p SN7453 20p 5147495 7Sp SN74163E135 SN74181 £700 
SN7403 209 9N7427 42p SN7464 209 SN7404 SOp SN74154/200 SN74182E200 
SN7404 20p SN7420 50p SN/460 20p 8N7495 80p 01474155£1.53 5N74184 £24S 
SN7405 SN7430 20p SN7470 30p 5147408 E100 SN74156£466 SN74186A, 
SN 7400 30 SN7432 42p 5N7472 009 5N7497 4625 SN74167£1.80 £240 
SN7407 30p SN 7433 70p SN7473 40p SN7410042-50 51474180£2.00 9147410061-85 
SN7405 SN7437 850 SN7474 40p 51974 04£145 0N74191 12-00 SN741011106 
0N7400 459 SN7430 SSp SN7476 55p SN74 09E1J5 SN74102E340 0N74192£2.00 
SN7410 5 N7440 20p SN1410 45p 55(74 07 500 SN74163£3J0 SN74103£2.00 
0147411 2pp 3147441 AN75p 9197460 80p 0N74 10 000 5N74164E276 94741941240 
SN7412 
SN7413 
8147410 

42p 
30p 
309 

5147442 
SN/443 
SN7440 
9N7445 

76p 
/1-00 
£200 
£200 

5147401 £1 26 
9147482 37p 
5147403 £1-00 
SN/404 90p 

SN74 
SN74 
0N74 
81414 

1811-00 
1981.00 
21 OSp 
22£130 

9N74150£400 
8N741664400 
BN7/1571025 
81474170/410 

947410811 -85 
gN74198£150 
SN7414711-50 

SN7417 30p SN74/7 E115 5147458 480 SN74 231270 51974114 £2,00 SN741O0£49O 
9117420 20p SN7440 £1 79 SN7400 75p 91974 414100 8N741 76 413 5 SN74100E460 

S,C,R, 
BTY701400R,,,.,,, , 

CBS 1/05.,,.,.,.,.,, 
CRS 1tl ., . =0p 

CRS 3//20 14039 30p 
CRS 

Óp /4Ó 5 

CRS 3/60 60p 

CR97ÌO00 
., 

91112 

CRS 16000 - 65p 
CRS 10/200 72p 
CR816ÍOOo £16p 
C 1000 65p 

1F9qC/20 7Óp 
2N3025 ,.. ..... ., , AI -05 

TRIACS 
TOP SC400 OA, 400V .. , 41-00 
2a15 5C40E OA, 000V ,,,, £120 

SC45010A, 400V, £12S 
5C45E10A,500V, 41I5 
S OOO 15A, 500V , £1 65 
40430 OA, 400V 800 
DIAC 25p 

BRIDGE REC1IFIERS 
82122 I,6A40V ., 40P 
88184 1 4A 200V 57p 
CIC2.100 2A 100V 39p 

BA 100V 65p 

EENER DIODES 
BZY88 Series 400mW 

3- 3,33V.5% ,:15p 
1.8 wait range .. 259 
10 watt range , 45p 

L,E,D. 
TIL 209 H,P:0002 26p 

L.D.R. 
ORP12 ,,,,,.,,,. 000 

LINEAR OP. AMPS 
909CT090/DIL .., 359 
723C T090/DIL - E1-05 
741C IL 
747C /000/DIL ....,, /1+1Ó 
72748P olL 650 
723C 1000 /1O5 
CA3014 £1 S5 
CA3018 41.00 
CA3048 . E234 
MC13036 £185 

MFC 4000B ..., , 60p 
9L40313 Et-50 
211414 ,,,,,,,,,,,,,, £125 
LM309K £190 

LOW COST 
OSCILLOSCOPES 

Cossor 
1035 D.B. 
1044 Mk. 3A 

D.B. 
1049 Mk.4. 

0.13. 

Solertian 
A 0557 
CD013.2 
CD523 S.2 
CD643 

8olartron 
CD013.1 
CD711 S,2 

EMI 
WM2 

WM38 
WM7 
W M8 
WM16 
WM18 
W M28 

All pr4Ces and detallo 
on application, 9hene 
01.004 0275, Inspection 
welcome -call at ware- 
house, - 

V.A.T. 
Unless otherwise stated nIl prices are EXCLUSIVE 
Of V.A.T, Please add 1074 to all orders. Carriage: 
orders under £5 -I 209. Over £1 post Iroe. 

WAREHOUSE 
20.24 BEAUMONT ROAD, W.4. 

SURPLUS COMPONENTS, TEST EQUIPMENT, etc. etc. 

THOUSANDS OF BARGAINS 
Test Equipment * Oscilloscopes * Signal Generators * Counters 
Cabinets * Bridges * Meters * Transmitters * Receivers * Power 
Supplies * Laboratory Equipment * Galvanometers * Audio Equipment 
*Video Equipment *Meters *Battery Chargers * Motors* Etc. * Etc. 

20 TONS OF ELECTRONIC EQUIPMENT 
Resistors * Relays *Capacitors * Switches *Transformers * Meters * Potentiometers * Component Panels * Semiconductors * Cable * 

Values * Etc. * Etc. * Etc. 
Regret no lists available. Personal callers only. Cash and Carry only. 

AUDIO ACCESSORY SHOP 
17, TURNHAM GREEN, TERRACE, 

CHISWICK WQ. 

VALVE AMPLIFIERS 
5 Watt £1250 I 50 Watt 

15 Watt £2450 I 150 Watt 
30 Watt £2950 I 500 Watt 

TRANSISTOR AMPLIFIERS 
FAL Phase 50W £3993 I FAL Phase 100W £6995 

DISCO CONSOLES 
FAL Disco Mk 2 £8299 i FAL Power Olsen . £123.75 

(with 70W RMS Amp) 

£36.25 
£75.90 

£12450 

HEAVY DUTY 
LOUDSPEAKERS * SPECIAL OFFER PRICE * 
Decca Sin 10 watt HI -FI 
speaker, plus matching 
tweeter £7.50 complete 
Suitable 2 way Xover £1.21 
15in. 70W E.M.I. 8 ohm £19.60 

SPEAKER CABINETS 
Suitable for any 121n. speaker 
covered In rexlne and vynalr. 
Size:181n slain x Oln approx. £090 

DISCO LIGHTING 
Sound- lighting module .... £7.90 
3 channel sound -light .... £22.50 
Oitwheel Oin dia. £5.25 
Suitable (rpm motor £1.00 
Strobe 4 Joule £25.00 
Single flash box 47.50 
(100W Red, Blue, Gn. Tel.) 
Triple flash box £1625 

TEAK VENEERED SPEAKER CABINETS 
For 8 8 51e epeakor "- - £3.50 each 
For 81n, + Tweeter , ... ...,...... £5.00 each 
For 13x81 -, 

- £0.60 each 
Far 121 -. 4- Tweeter - - £900 ea6h 
ALSO: Audio COnnectin0 Lends, Tape, Cassettes, Stereo Systems, 
Mixers, Mlc, Stsnds, Speaker Cloth, TurntaLloo, Plynthe, Covers, etc., etc, 

SOS EAf000 
3W AMPLIFIER 
MODULE £2 -45. 

H endbook 10p 

Solidev 16W CIOee B 
Audio Amp thick film 
Circuit E3SO. 
HendSook15p, 

IBA 800 5W Audio 
I,C, 41.60. Data 009. 

UA041 OW Amplifier 
Module £575. 

ELECTRONIC COMPONENTS 
BARGAIN COMPONENT PACKS 

Peck 
No. 

1 800 Carbon resistors, 2, 1, 1, 2 watt 
2 100 Electrolytic Condentoro 
3 250 Coromlc, Polystyrene, Silver Mica, etc., 

Condensers 
4 9OO Polyester, Pelyoarbonate, Paper, OIC 

Condensers, 
5 25 Potontlometere, assorted 
6 210 High-stab, 1%, 2%, 5% resistors, 
7 60 Assorted Tegetrlpa 
0 1lb Assorted nuts, bolts, washers, spacers, 

etc. 
4 26 Assorted switches, rotary, lever, micro, 

toggle, etc, 
10 50 Preset Potentiometers. 

ALL COMPONENTS NEW AND UNUSED 
LI + 25p p.p. per peck, £5 for 6 pecks p /free. 

TEST EQUIPMENT 
TEKTRONIX Typo 109 Pulse Generator £70 
H P Transfer Oscillator, !MOB, 100 -200 MHz - £100 
H P Sweep Oscillator, H01 -606C, 7.11 GNz £120 
H P Sweep Oscillator, 684C, 4.8 GHz £150 

MARCONI VHFSHF stoat Gensrator, TF 1055 ....,, 
KLYSTON POWER SUPPLIES 

Large selection in stock, £20 each. 

PYE LING Autometle Cycling Oscillator. A,C, 0.1, G1L-SLHt . £50 

MARCONI TF 1400 Double Pulsa Generator £65 
CINTEL 1879 Square Wave and Pulse Generator - 

£50 
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Sinclair Project 80 
I exciting 

only f'' deep x 2" high 
Living with hi -fi takes on new meaning with Sinclair Project 80. The electronics of these revolutionary new modules are all contained within 
elegantly designed matching cases no more than three -quarters of an -inch deep. They are designed for mounting on any appropriate flat 
surface by means of 6BA bolts extending from the rear of each module and which pass through suitably drilled holes. Connections are taken 
away out of sight in a similar manner. The possibilities opened up by Project 80 are endless - superb hi -fi systems can be installed in ways 
hitherto only dreamed about and never before made practical. No more cutting out and shaping to put modules in position. A few holes 
drilled with the aid of templates supplied and the job is done. Now you need never again be faced with problems of keeping the hi -fi from 
clashing with carefully thought -out furnishing schemes. (That will surely please wives!) Slider controls have been introduced in place of 
knobs and all modules in the range incorporate new up -dated circuitry with emphasis on performance standards and built -in protection 
against overload and shorting. The aim was to re -think modular construction completely - to make it infinitely more versatile, even sirnpler 
and more reliable -the result - Project 80- another triumph for Sinclair, and the most exciting construction modules ever. 

the slimmest,most elegant hifi modules ever made 

Typical Project 80 applications 
System The Units to use Units cost 

Simple battery record player Z.40 £5.45 
+54p V.A.T. 

Mains powered record Z.40, PZ.5 
player 

£1043 
+£1.04 V.A.T. 

30W. RMS continuous 2 x Z.40s,Stereo 
sine wave stereo amp. 80; PZ.6 

£3083 
+63.08 V.A.T. 

50W (8 C)) RMS continuous 2 x Z.60s, Stereo 
sine wave de luxe stereo amp. 80; PZ.8 

£3383 
+63.38 V.A.T. 

Indoor P.A. Z.60, PZ.8 £1493 
+£1.49 V.A.T. 

Project 80 FM tuner, decoder, and A.F.U. may be added as required 

Mount Project 80 on a bookshelf, 
a loudspeaker, a lampshade base 
a false wall with two 0.16 loud- 
speakers ... almost anywhere. 



thinking in modular hifi 
Stereo 80 pre -amplifier 
and control unit 

For P.U., radio and tape 

Tape monitoring switch 

Simplest ever fixing 
Each channel has its own separate tone and volume controls operated by 
sliders, enabling ideal environmental matching to be obtained. A virtual 
earth input stage forms part of the up -dated circuitry that ensures the 
finest possible quality from all signal sources. Generous overload margins 
are allowed on all inputs. Clear instructions with template are supplied. 
TECHNICAL SPECIFICATIONS 
Size -260 x 50 x 20mm (10} x 2 x lins) 
Finish -Black with white indicators and transparent sliders 
Inputs - Magnetic pick -up 3mV RIAAcorrected; Ceramic pick -up 300mV 
Radio 300mV; Tape 30mV 
Signal /noise ratio - 60db 
Frequency range - 20Hz to 15KHz ± 1dB: 10Hz to 25KHz 3dB 
Power requirements-20 to 35 volts 
Outputs -100mV + AB monitoring for tape 
Controls-- Press button for tape radio and RU Sliders for volume, 
bass (+ 12dB to - 14d8 at 100Hz) treble (+ 11d6 to - 12dB at10KHz) 

R.R.P. £ 11.9 5 +VA1T. 
Project 80 FM tuner 

and stereo decoder 

Twin dual varicap tuning: On the decoder, solid 
4 pole ceramic filter: state stereo indicating 
switchable A.F.C. beacon. 

Making the Project 80 F.M. tuner and decoder available separately gives 
a wider choice of systems and saves money where stereo reception may 
not be required. The tuner is a triumph of electronic design and assures 
excellent performance. The decoder gives a 40dB channel separation with 
150mV output per channel. Both. units may be used with other than 
Project 80 systems. 
TECHNICAL SPECIFICATIONS OF TUNER 
Size -85 x 50 x 20mm (3} x 2 x }ins) 
Tuning range-87.5 to 108 MHz 
Detector- I.C.balanced coincidence for good A.M. rejection 
One I.C. equal to 26 transistors 
Distortion- 0.2 %at 1 KHz for 30% modulation 
4 pole ceramic filter in I.F. section 
Aerial impedance -75 O or 240 -300 Q 
Sensitivity -4 microvolts for 30d8 quieting 
Output- 300 mV for 30% modulation 
Power requirements - 23 to 33 volts 
DECODER 
Size -47 x 50 x 20mm (11 x 2 x fins) 
One 19 transistor I.C. 

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 arise in normal use, we will service it without charge. 
For damage arising fron mis -use a chargei(typically £1 .00) will belmade. 

R.A.F. £11.95 +V.A:T. 

R.R.P. £7.45 +O:A.T. 

Z.40 & Z.60 power amplifiers 
totally short- circuit proof 

Z.40 Z.60 

Intended for use in Project 80 installations, these modules readily adapt 
to an even wider range of applications. Both incorporate built -in protec- 
tion against short circuiting and risk of damage from mis -use is greatly 
reduced. 
Z.40 TECHNICAL SPECIFICATIONS 
Size - 55 x 80 e 20mm (2} x 3} x lins) 9 transistors 
input sensitivity -100mV 
Output-15 watts RMS continuous into 8 n (35v) 
Frequency response -10Hz = 100 KHz ± 1 d B 
Signal /noise ratio - 64d B 
Distortion -at 10 watts into 8 Dless than 0.1% 
Power requirements -1.2 to 35 volts 

ZOOTECHNICAL SPECIFICATIONS 
Size - 55 x 98 x 15mm (2} x 31 x ¡ins) 12 transistors 
Input Sensitivity -100 -250mV 
Output- 25 watts RMS continuous into 8 n (45V). 
Distortion - typically 0.03% 
Frequency response -10Hz to more than 200KHz 1 dB 
Signal /noise ratio - better than 70dB 
Built -in protection against transient overload and short circuiting 
Load impedance -4 O min: max. safe on open circuit 
Z.40 R.R.P. £5.45 + 0.54 V.A.T.; Z.60 R.R.P. £6.95 + 0.69p V.A.T. 

Project 80 active filter unit 
Makes a highly desirable part of 
any worthwhile sys,tem where 
inputs may be from ke`cord, radio 
or tape. As with Stereo 80, 
separate controls applied to 
each channel make it easier to 
obtain ideal stereo balance. 

TECHNICAL SPECIFICATIONS 
Size -108 x 50 x 20mm (44 x 2 x lins) 
Voltage gain -minus 0.2d B 

Frequency response-36Hz to 22KHz controls minimum 
Distortion - at 1 KH z -0.03% using 30V supply 
HF cut off (scratch) - 22KHz to 5.5KHz,12dB /oct. slope 
L.F. cutoff (rumble) -28dB at 20Hz, 9dB /oct. slope 

R.A.F. £6.95 +0.69 
V.A.T. 

Power supply units 
PZ.8 
Stabilised. Re- entrant current limit- 
ing makes damage from overload or 
even direct shorting impossible. 
Normal working voltage (adjust- 
able) 45V. 

R.R.P. £7.98 + 0-79p V.A.T. 
Without mains transformer 

For scratch and 
rumble control 
Transistorised 
active circuitry 

PZ.5 30V unstabilised PZ.6 35V. stabilised 
R.R.P. £4.98 +0.49pVAT. R.R.P.£7.98 +0.79pVAT. 

To SINCLAIR RADIONICS LTD. ST. IVES, HUNTINGDON Pill 4HJ 

Please send post paid 

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

Name 

Address 

Sinclair Radionics Ltd. London Road, St. Ives, Huntingdon PE17 4HJ 



Practical Wireless Classified Advertisements 
The pre -paid rate for classified advertisements is 10p per word (minimum 12 words), box number 20p 
extra. Semi -displayed setting £8.00 per single column inch. All cheques, postal orders, etc., to be made 
payable to PRACTICAL WIRELESS and crossed "Lloyds Bank Ltd." Treasury notes should always 
be sent registered post. Advertisements, together with remittance, should be sent to the Classified Ad- 
vertisement Manager, PRACTICAL WIRELESS, IPC Magazines Ltd. Fleetway House, Farringdon 
Street, London, EC4A 4AD for insertion in the next available issue. 

Situations Vacant 

1111111111111111 

COMPUTER ENGINEERING 
We require additional Electronic and Electro- 

Mechanical Engineers, to be involved in the 
maintenance of medium to large scale digital 
computing systems. 

Training programmes will be arranged for 
successful applicants, 21 years of age and over, 
who have a good technical background to ONC/ 
HNC level, City and Guilds or Radio /Radar 
experience in the Forces. 

After training, and in appropriate circumstances, 
shift allowances will enhance the competitive 
basic salary, as will our twice yearly bonus. 

A contributory pension plan includes generous 
life insurance. 

Opportunities also exist for more junior trainees 
aged 18 and over who should have a good 
standard of education, an aptitude for, and an 
interest in, mechanics, electronics and computers. 

Please write quoting ref. P.W. for an application 
form to:- 
E. J. Young, NCR, 1000 North Circular Road, 
London NW2 7TL 

PLAN YOUR FUTURE WITH IT 

WORK IN CENTRAL AMERICA 

Radio Technician needed for Guatemala. 
Radio Engineer needed for Honduras. 
Work with the British Volunteer Pro- 
gramme. 

Information: Fran Chadwick, CIIR Overseas 
Volunteers, 41 Holland Park, London, W.I I. 

Aerials 

GENUINE FULL SIZE 
18 element TV aerial 
as used by leading 
TV companies 

ITV. 
noci 

&28 /W 
& Colour 
Guaranteed 

Perfect Pictures. 

Save CCs. We supply 
A this genuine U.H.E. 

aerial for only E2.25. can 
be fitted outside or inside. 

.<` Quality made technically /' advanced design. Precision 
grid reflector eliminates ghosting. 

Complete with clamp, instructions 
advice. Manny Back Refund. 

q ' . Wall /Caravan Bucket 25p. Low Less 

Cable 10p per yard, Plug Bp & FREE % with order maps & channel reference j at all Radio & TV Transmitters. 
SEND DIRECT TO DEPT. PWte 

219 Mansfield Rd. Nottingham. 

IMPERIAL TRADINGlAERlatslLTD. 
the quality Aerial Specialists 

F.M. /VHF. Stereo Radio Aerials. 
Belling -Lee. loft type £1. Roof type 
U. Post 25p. 90 Ewhurst Road, Craw- 
ley, 23885. Sussex. 
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BAINES High Frequency Aerials 
Postage paid on aerials inland. 
Parabeam UHF Aerials: P$M6 £240, PBM12 

£3.35, PBM18 £4.30. 
Multibeam UHF Aerials: MBM18 £3,24, MBM30 

£4.40, MBM46 £0.90, MBM70 £12-10. 
Stereobeam VHF /FM Aerials: SBM2 £2.95, 

SBM3 £4.40, SBM4 £4.80. SBM6 £7.25, 300175 
Balun £1.60, R2100 Alignment Bearing £7.60, 
Rotators £2552 

Amplifiers: Masthead with Power supply £825, 
Setback battery £400. 

Accessories: Large SAE. Co -ax 4p and 8p /m. 
11 Dale Cres., Tupton, Chesterfield S42 6DR 

Telephone 863755 

Ladders 

LADDERS `Special Offer', Unvarnished 
triples. 9ft 7in closed -24ft lin ex- 
tended. £18.70 delivered. Home Sales 
Ladder Centre (WLS2) Haldane 
(North) Halesfield (1) Telford, Shrop- 
sire. Tel: 0952 -586644. 

Service Sheets 

SERVICE SHEETS, Radio, TV etc., 
8,000 models. Catalogue 15p. S.A.E. 
enquiries. Telray, 11 Maudland Bank, 
Preston. 

SERVICE SHEETS for Televisions, 
Radios, Transistors, Tape Recorders, 
Record Players, etc., from 5p with free 
Fault- Finding Guide. S.A.E. orders/ 
enquiries. Catalogue I5p. Hamilton 
Radio. 47 Bohemia Road, St, Leonards, 
Sussex. Telephone Hastings 29066. 

Service Sheets 
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 if 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 
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. 
Mail order or phone 01 -458 4882 

Educational 

GO TO SEA as a Radio Officer. Write: 
Principal, Nautical College, Broad - 
water, Fleetwood FY7 BIZ. 



TELEVISION 
TRAINING 

16 MONTHS' full -time practical and 
theoretical training course in Radio 
and TV Servicing (Mono and Colour) 
for beginners. 

13 WEEKS' full -time Colour TV 
Servicing course (including Mono 
revision) for men with a good elec- 
tronics background. 

Next session commences on April 
16th. 

Prospectus from: London Elec- 
tronics College, Department A2, 
20 Penywern Road, London 
SW5 9SU. Tel. 01 -373 8721. 

CITY & GUILDS 
'EXAMINATIONS 

Make sure you succeed with an ICS home study 
course for C & G Electrical Installations, Tele- 
communications Technicians and Radio Ama- 
teurs. Free details from: International Correspon- 
dence Schools, Dept. 732C, Intertext House, 
London, SW8 4UJ. 

COLOUR 
TV SERVICING 

Make the most of the current boom. Learn the 
techniques of servicing Colour & Mono TV sets 
through new home study courses, approved by 
leading manufacturers. Also radio and audio 
courses. Free details from: International Corres- 
pondence Schools, Dept. 732C2, Intertext House, 
London, SW8 4UJ. 

TECHNICAL 
TRAINING 

Get the qualifications you need to succeed. 
Home study courses in Electronics and Electrical 
Engineering, Maintenance, Radio, TV, Audio, 
Computer Engineering & Programming. Also self 
build radio kits. Free details from: International 
Correspondence Schools, Dept. 732C3, Intertext 
House, London, SW8 4UJ. 

Books and Publications 

DIRECT FROM MANUFACTURER -a 
comprehensive catalogue of UHF & 
VHF /FM aerials, fixing brackets, 
chimney lashings, clamps, masts, am- 
plifiers, cable, etc., for the D.I.Y. 
enthusiast. Complete with useful in- 
stallation hints. Send 3p stamp to 
CLAYDEW ENTERPRISES (PW), 261 
Hardess Street, London S.E.24. 

"SHORTWAVE VOICES OF THE 
WORLD," £1.70, postage and VAT 11p. 
"SWL Address Book," £1.55 +11p. 
"Confidential Frequency List," £1.70+ 
llp. "Guide to International Medium 
Wave Broadcasts," 20p +4p. Books and 
full details from any bookshop, or in 
difficulty write to: David McGarva, PO 
Box 114, Edinburgh EHl 1HP. 

WORLD RADIO TV HANDBOOK 1974, 
£3.15! How to Listen to the World, 
£2.00! Postage and VAT included! 
David McGarva, PO Box 114, Edin- 
burgh EHl IHP. 

Technical Books 
RadioaElectronïcs 

Handbook of Tested Transistor Circuits £0 -40 
Radio Servicing for Amateurs £0.20 
Practical Radio Inside Out £0 -00 
Coil Design and Construction Manual £0.30 
Boys Bk of Crystal Sets and Simple Circuits £0.18 
Transistor Circuits Manual No. 1 £0 -15 
Transistor Circuits Manual No. 2 £0 -15 
Transistor Circuits Manual No.4 £0 -15 
Transis Circuits for Radio Controlled Models £0.40 
Rad & Electr Colour Codes and Data Chart £0.15 
Handbk of Transistor Equivand Substitutes £0-40 
Hi Fi, PA & Disco Amplifier Design Hndbk £0 -75 
High Fidelity Loudspeaker Enclosures £0-40 
Transistor Test Equip.and Servicing Manual £0.25 
Handbook of Simple Transistor Circuits £0 -35 
Modern Transistor Circuits for Beginners £0 -40 
Sound and Loudspeaker Manual £0 -50 
Practical Car Radio Handbook £0-30 
Radio TV and Industrial Tube & Valve Equiv £0-40 
Television Servicing Vol. No. 1 £0 -85 
Television Servicing Vol. No. 2 £0-85 
Television Servicing Vol. No. 3 £0 -60 
Television Servicing Vol. No. 4 £0.85 
Using an Oscilloscope £0 -70 
Servicing Transistor Radio Receivers £0 -75 
Television Timebase Circuits £1 -00 
Getting Started with Transistors £1 -20 

NEW TITLES NOW AVAILABLE 
Manual of Electronic Circuits for the Home £0 -50 
Modern Crystal Set Circuits for Beginners £0-35 
Electronic Novelties for the Motorist £0 -50 
2nd Book of Transistor Equiv.& Substitutes £0 -95 
Handbook of Electronic Musical Novelties £0 -50 
Transistorised Novelties for Hi Fi Enthusiast £0 -35 
Fault Location Exercises in Rad.& TV Vol.1 10 .80 
Fault Location Exercises in Rad.& TV Vol.2 £1 -35 
Colour TV Picture Faults £2 -50 
99 Ways to Improve your Sh.Wave Listening £1.90 
Semiconductors from A -Z £1 -50 
Modern Electronic Troubleshooting £1.30 
104 Ham Rad.Proj.for Novice & Technician £1 -25 
How to Solve Solid State Circuit Troubles £1.75 
Integrated Circuits Equiv.& Substitutes Hbk £0 -60 

PLEASE ADD 10% FOR POSTAGE & PACKING 

FREE lists of other titles avail on request. Send to: 

RADIO BOOK SERVICE 
40 Elwill Way, Beckenham BR3 2RZ 

Wanted 

TOP PRICES PAID for NEW VALVES 
and TRANSISTORS 

popular T.V. and Radio types. 
KENSINGTON SUPPLIES (C), 

367 Kensington Street, Bradford 8, 
Yorkshire. 

WE BUY New Valves, Transistors and 
clean new components, large or small 
quantities, all details, quotation by 
return. WALTON'S. 55 Worcester 
Street, Wolverhampton. 

EARLY WIRELESS LITERATURE 
before 1934. Johnson Raffles, Haver - 
breaks, Lancaster. Telephone 67770 
evenings. 

For Sale 

TV LINE OUTPUT TRANSFORMERS 
Tidman Mail Order Ltd., 236 Sandy - 
combe Rd., Richmond, Surrey, TW9 
2EQ. 01 -948 3702. 

SEEN MY CAT? 5,000 items. Mechani- 
cal & Electrical Gear, and materials. 
S.A.E. K. R. WHISTON, Dept. PW, 
NEW MILLS, Stockport. 

MORSE MADE EASY ! ! 

FACT NOT FICTION. If ynn start RIGRT rot 
reading amateur and commercial Mors,' within a. month 
(normal progress to be esprctedj. 

Lag scientifically prepare t 3-spend you 
automatically learn to recogni, the rode BUYTHS 
without. translating. Vnu e:ut t LJp it. it's as easy as 
kerning a tune. IS W.P.M. in 4 wrrhr xuarauleed. 

Beginner's Section only £3.30. t'nmpli tc t`ernc 84.50 
P.P.I. rte. pan: 111 %. 
(Overseas el 00 cst rat dctu9s nn1v, 41, shunt, 0l- 60028lle 

G3RSC (Box 111, 45 GREEN LANE. PIIRLEY, SURREY 

A BONANZA FOR CONSTRUCTORS - 
Ex GPO Surplus. Bumper boards in- 
cluding transistors, reed relays, pot 
cores (our selection) from unused 
slightly damaged units. Long leads, 
mostly re- usable. £1.00 each (inc. 
p. &p.). Low -volt transformers, Pri. 
240v Sec. 28v, 24v & 10v. £1.50 ea (inc. 
p. &p.) (ex GPO unused). 4 -core cords 
-curly approx. 5ft, straiglt approx. 
7ft. 20p ea (inc. p. &p.). Send S.A.E. 
for complete list many items- selec- 
tion varies every month. Money back 
guarantee. V.A.T. inclusive. B. B. 
Supplies, 30, Ellerdale Street, London 
S. E. 13. 

PRACTICAL WIRELESS. Vol 36 -Vol 
48, except June 1960, Sept 1961. Offers. 
Practical Electronics Vol 1 -Vol 8, 
No. 8. Box No. 109. 

P. W. 6/71 -4/73; £3.75; P. E. 4/71- 10/72: 
£3.25; S.A.E. Neilson, Union, Teviot 
Row, Edinburgh. 

NEWNES RADIO & TV SERVICING. 
early and some later volumes. S.A.E. 
for price list. Markonics, 327 Tildesley 
Road, London S.W.15. 

Receivers and Components 

GUARANTEED SEMICONDUCTORS 
FAST SERVICE . LOW PRICES 

AC107 16p 28706 1Op ZENER DIODES 
AC125 13p 28930 20p 400111W 5% 
AC127 13p 2N1131 22p 3.3 to 33 volts 
AC128 130 2N1132 22p 10p each 
Bc107 9p 2N1711 20p 1 watt 5% 
BC108 9p 2N2904 18p 6.8 to 200 suite 
AF114 14p 2142904A 230 20p each 
ÁF115 14p 2N2905 23p 
AF116 14p 5N3053 15p 
AF717 14p 
%0Y70 15p 

283054 50p 
283055 38p RECTIFIERS 

BCY71 20p IN3702 9p P.T.V. I AMP 
BCY72 16p 2N3703 9p 50 íN4001 41p 
BFX84 SOP 2N3704 9p 100 IN4002 411) 

BFX85 25p 2N3705 9p 200 IN4003 5p 
BFX86 21p 2N3706 Op 400 IN4004 6p 
BFX87 2414 2N3707 9p f00 IN4005 7p 
BFX88 20p 2N3708 Sp 800 IN406f 8p 
BSX20 16p 2143709 9p 1000 1144007 Sp 

CASH W.O. PLUS P.P. lop TO 
ROSLESS SERV CES 

PARNDON HALL . HAMSTEL ROAD 
HARLOW . ESSEX 

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 £1 +l0p p &p. 
C.W.O. To: Caledonian Components, 
Strathore Road, Thornton, Fife. 

TRANSISTOR AMPLIFIERS 50p Vol/ 
Tone Pre -Amps 30p. LW -MW Mixer - 
osc panels 50p all with circuits. Record 
player cabinets £3. Radio cabinets, 
suitable ext speakers, colours 
blue, brown, yellow. 50p Mains 
droppers 7612 + 6612 + 6652 + 
2511 + 24i2 + 2611 30p. Archer, 9 Pine 
Grove. Maidstone, Kent. 
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PRECISION 
POLYCARBO NATE CAPACITORS 

Close tolerance. High stability. Extremely 
low leakage. All 63v D.C. Plus or minus 
I% tolerance: 0.47[rF -56p; I -O0-66p; 
2-20F -80p; 4.7ÁF -E1 30; 6.8pF- £1.64; 
Io OjF- £2.00; 15ßF -£2.75. Also available 
±2% and ± 5%, ex. Stock. 
TANTALUM BEAD CAPACITORS - 
Valucs available: 0 -1, 0.22, 0.47. I.O, 2.2, 
4.7, 6-BpF at 15v/25v or 35v; 10.00 at 16/20v 
or 2Sv; 150ßF at I0116v or 20v; 22.0µF at 
6 /IOv or 16v; 33.0aF at 6V or I0v: 47.0pF at 
3v or 6v; 1000F at 3v. 
All at 10p each; 10 for 95p; 50 for £4-00. 
TRANSISTORS: BC I07, BC108, BCI09; 
All at 9p each; 6 for 51p; 12 for 96p. May be 
mixed for quantity price. BCI82 and BC2I2 at 
10p each; AF178 at 30p each. All brand new and 
marked. Full spec. devices. 
POPULAR DIODES. IN914, 6p each; 8 for 
45p; 18 for 90p IN916, 8p each; 6 for 45p; 14 
for 90p; IS44, 5p each; I I for 50P; 24 for El. 
All brand new and marked. 
NEW LOW PRICE -400 mW Zeners, 
Values available 4.7, 5-6,6.8,7.5, 
12, 13 -5, ISV. Toi.:1- 5% at 5 mA. All new and 
marked. Price 7p each; 6 for 39p; 14 for 84p. 
Special offer 6 off each voltage (66 zeners; 
£3.65. 
RESISTORS. Carbon film 5!".1W at40 °C }W 
at 70 °C, Range from 2.2[3 to 2.2M13 In E12 
series, i.e. 10, 12, IS, 18, 22. 27. 33, 39. 47, 56, 
68, 82 and their decades. High 

s 

tability, low 
noise. All at Ip each; 8p for IO of any one 
value; 70p for 100 of any one value. Special 
pack -10 of each value 2.20 to 2.2ML3 (730 
resistors) £5. 
440v A.C. CAPACITORS: 0 luF, size 
IAin x kin-40p; 025pF (1`F" x ') -55p- 
0.47 and 0.5pF(Ig "x$ ") -66p; I -00F (2 "o5 ") 
-85p; 2.O0 (2" x I")-fl 15. 
SILICON PLASTIC RECTIFIERS 1-S amp. 
Brand new wire -ended 0027. 100 P.I.V. at 
7p each; 4 for 26p. 400 PIV at 8p each; 4 for 30p; 
800 PIV at 11p each; 4 for 42p. 
7p Post and Packing on all orders below £5.00. 
Export orders -please add cost of air /sea mail. 

PLEASE ADD 10% V.A.T. 
TO ALL ORDERS 

Send S.A.E. for lists of other ex -stock items, 
L.E.D.'s, disc capacitors, electrolytics etc. 
Wholesale price lists available to bona fide 
companies. 

MARCO TRADING 
Dept. W2, The Maltirt-s, Station Road. 

WEM, Salop. 
Tel: NANTWICH (Cheshire) 63291. 

For valve and 
transistorized re- 
corders from £2 ea. 

Send 
stomp for lists. 

R.D.I. Ltd` 
Chilton Works, 

Garden Rd., 
Richmond, 

S 
TW9 4NS 

urrey, 

BRAND NEW COMPONENTS by return. Electrolytics 16V, 25V, 50V- 
0.47, 1, 2.2, 4.7, lOmfds. -4p. 22, 47- 
412p. (50V-5p.) 100 -522 p. (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 -8p. Mylar Film 100V- 0.001, 
0-002, 0 005, 0.01 0.02 -2p. 0.04, 0.05- - 
3p. 0068, 0.1 -312p. Polystyrene 63V. 
012 series 10 pf. -1,000 pf.-2p. 1,200 pf.- 10,000 pf. -3p. Miniature Highstab resistors, 5 %, E.12 series -Carbon Film 
15W 111 -10M11 (10% over 1 Meg.) 
Metal Film 1dW 1012- 2.2ML2 and 1W. 
2711 -10M12 all 34 p each. Postage 8p. 
The C.R. Supply Co., 127 Chesterfield 
Rd., Sheffield S8. 

DESOLDER.WICK 
SOLDER -ABSORBING WICK 

Approx. I cm. completely desolders a 
P.C.B. joint. Use with any 20 -40W soldering 
iron. 30 cm. Pack 26p inc. PP, etc. 
Multipack. Four lengths of wick in various 
widths. 80p inc. P /P, etc. 

ORIENTATION LIMITED 
Coverack, Cornwall 

TUNBRIDGE WELLS, Components 
from Teleservice, 108 Camden Road, 
Tunbridge Wells, Kent. Telephone 
31803. 
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TEXAN AMPLIFIER 

Pack 
1. Resistors -80 p.p. 15p 
2. Capacitors £290 ,, 15p 
4. Sundries 250 15p 
5. Switches 1.00 rr 15p 
6. Potentiometers 1.45 15p 
7. Semi Conductors 8.25 15p 
8. Transformer 5-95 25p 
9. Printed Circuit 2-00 15p 

10. Chassis 3.00 25p 
10a. Front panel 1.25 15p 
11. Cables 40 15p 
13. Teak Case 2-75 30p 

VAT EXTRA 

TELERADIO ELECTRONICS, 
325 FORE ST., LONDON, N.9. 

Tel. 01 -807 3719 

Send 4p for catalogue of Hi Fi Kits 
including the Quadraphonic System 
as in Practical Electronics. 

MANUFACTURERS Surplus corn - 
ponents. Mixed packs all post free. 
Resistors 20p. Capacitors 60p. Discs 
40p. Hardware 25p. Relays 60p. Four digit magnetic counters 20p. Ferric 
Chloride LB 52p. Samples and lists 
20p stamps. Derwent Radio, Scar- 
borough. 

ELEVEN BAND RADIO. SW 1 -4. 
Marine. LW. MW. FM. PSB (76 -86). Aircraft (108 -136). PSB (148 -174). Batt/ 
Mains. BFO. Fine Tune, Squelch. Out- 
put l -3W. £58. SAE full lists, multi 
band radios, also Grundig Bargains, 
Satellit, 12 band, £118. Langtons Radio, 
High Street, ROCESTER, Staffs. 088- 
923 388. 

NEW MODEL V.H.F. KIT MK2 
Our latest kit. Improved design and performance 
plus extra amplifier stage, receives aircraft. 
amateurs, mobile, radio 2, 3, 4, etc., this novel 
little set will give you endless hours of pleasure 
and can be built In one evening. Powered by 9 volt 
battery, complete with easy to follow instruction 
and built in jack socket for use with earphones or 
amplifier. 

Only £350 +p.&p 15p U.K. only. 
Illustrated catalogue of selected kits and com- 
ponents, 20p Inc. VAT. P &P free. 

ALL PRICES PLUS 10% VAT 
Galleon Trading Co, 
12, Burrs Way, 
Corringham, 
Stanford -Le -Hope, 
Essex. 5517 9DE 

S -N- CHANNEL FETs 3919E -SI 
Full specification devices complete with data and 
circuit detalla for building voltmeter, timer, ohm- 
meter. etc. 
Send 10p for full list of field effect transistors and 
other top quality transistors available at bargain 
prices. 

REDHAWK SALES LIMITED 
45 Station Road, Gerrards Cross, Bucks. 

Mail Order only 

INTEGRATED CIRCUIT and FET 
modules for construction of low -cost 
receivers, converters, pre -selectors, 
etc. SAE details, -P. R. Golledge, Glen 
Tor, Torrington, Devon. 

ULIILD 

TREASURE TRACER 

MK III Metal Locator 
Varicap tuning 

Britain kit 
best selling metal 

cator 
Weighs only 22oz. 
Speaker and earphone operation 
Knocks down to only 17in. 
Prebuilt search coil assembly 
Ministry approved design 
As seen on BBCI and BBC2 TV 
You only need soldering Iron, 
screwdriver, pliers and snips 
Five transistor circuit 
Send s.a.e. for leaflet 

Ps °'=`£980 
ea 

e a £1375 , 

MI NIKITS ELECTRONICS, 
35a LANGLEY DRIVE, WANSTEAD 

LONDON, EH 2LN: - (Mail order only) 

III ri "Globe- King" 
V.H.F. & SHORT WAVE KIT S 

IPrecision standard, low cost valve and 

transistor Kits 10 -350 m. V.H.F. 80 -180 
MHz. "Easy -Build" diagrams and aim- , plified instructions. For free literature 
send S.A.E. to sole manufacturers. 

(Overseas: Int. Reply Coupon). 
I JOHNSONS (RADIO) Est. 1943 

Shaw St, Worcester, WR1 3QQ 
Te .224864 A JOHN BANNER CO. 

I 

v 

I 
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ANGLIA 
TRANSFORMERS 
SUB MINIATURE MAINS 

Primary 0 -240 V 50/60 Hz 
3 V Type. Output 3 -0 -3 V rms. 200 mA 
9 V Type. Output 9 -0 -9 V rms. 70 mA 
12 V Type. Output 12 -0 -12 V rms. 50 mA 
20 V Type. Output 20 -0 -20 V rms. 30 mA 
E.S. Screen. Clamp Construction. 
Size 28mm x 27 x 21H. F.C. 35 x 4 BA 
£1-OS each inc. U.K. P & P. 

MINIATURE MAINS 
Primary 0 -240 V 50160 Hz 

6 V Type. Output 0 -6, 0 -6 V. 6 VA 
9 V Type. Output 0 -9, 0 -9 V. 6 VA 
12 V Type. Output 0 -12, 0 -12 V. 6 VA 
20 V Type. Output 0 -20, 0 -20, V. 6 VA 
Two Separate Secondaries 
E.S. Screen. Clamp Construction. 
Size 46mm x 31 x 38H.F.C. 53.5 x4 BA. 
£110 each inc. U.K. P & P 

Plus VAT 10 %. 

ANGLIA CONTROLS LTD 
GRANGE ROAD . TONGHAM 
FARNHAM SURREY 

Miscellaneous 

STABILISED 6, 7.5 & 9V from 12V BATTERY 
1n -Car Entertainment 
and many other uses. 
Battery operated cas- 
sette recorders, radios 
etc., powered by 12V 

AUTO ADAPTOR car battery by means 
M ingenious electronic 

adaptor -at virtually no cost. One lead included. 
Only £3.75 + V.A.T. + 12p (P.P.). 
Also Mains Battery Eliminator £3.00. Lead 
(optional) 60p. State type of plug. Parties.: - 
OMNIA PRODUCTS, 25 Wilbury Gdns., 

Hove, Sussex. 

BUILD IT in a DEWBOX quality 
cabinet. Zin x 212 in x any length. 
D.E.W. Ltd., Ringwood Road, FERN - 
DOWN, Dorset. S.A.E. for leaflet. Write 
now --Right now. 



BA NUTS 
BOLTS and 
WASHERS 
Assorted length 
bolts, shake- 
proof washers. 

Per 100 

Size Nuts Bolts W /rs 

2 46p 53p 5315 

29p 

4 35p 4615 18p p 
6 2915 3515 1815 

Tapping 
as, 

Tapping 

So 
REfWS ' 

100 : 
Assrt.29p+ 

FASTENERS 
GROM- 
PVC 

Ov 
METS /) 
á" 9/32" 

st State size 4415 

o of ) ] 
( Assrt. 

51p 
5f" SIDE CUTTERS 

Q 
59p 

5" PLIERS 

Insulated 59p Handle 

oPvoest r 
f2 e e 

I 

Orders s 
& 
u ndp e r £2 

I 

All 
lupde 

ic 
A T 

SILHILL PRODUCTS 
Dept. WP2, 226 Mary Street, Birmingham B129RJ 

Tel. 021 -440 3600 

A 
L 

S 

A.L.S. PRESENTS OUR 
E.C.100 WATT HI -FI AMPLIFIER 
Ready drilled P.G.B. with full instructions 
only £2 -plus 10p post. We also supply: 
Service Sheets, Manuals, Books etc. 
See our Main Advertisement in "TELE- 
VISION" or send S.A.E. for details. 

10 DRYDEN CHAMBERS, 119 OXFORD ST., 
LONDON WIR IPA (B) 

Darned 
Electronic 

Wizardry 
by Dewtron (V AT extra. 
Famous kits, e.g. waa -waa 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 150 
from D.E.W. Ltd.. 254 Ringwood 
Road, Ferndown, Dorset. 

24 WATTS PEAK! 
Beautiful bookshelf units in mahogany 
type finish. Employs infinite baffle 
enclosure with dual cone 8 ohm 
drive unit. Brand new with 6' leads. 

f9.80 Per Poir P &P 6Op 

GREGG Electronics 
PW3, 24 Cranbourn Street 
Leicester Sq. London WC2 

GLASS FIBRE P.C. BOARD. Large 
supplies available ' in single sided 
one ounce copper 2p per 3 sq. inches 
(under 1 foot). '75p per sq. ft. (over 
1 foot). `,sin double sided one ounce 
copper 1p per sq. inch (under 1 ft.), 
£1 per sq. ft. (over 1 foot). Please add 
lOp per sq. foot postage and packing. 
We can cut to your size at 1p per cut. 
Solid State Lighting, The Firs, Small - 
worth Lane, Garboldisham, t iss, Nor- 
folk. 

DON'T LOOK 
unless you can resist the temptation to 
get these super 'attention -getters': * Pocket -sized MAXI -VOLT Big 

finch Spark Generator (instant 
15,000 volts!). Ready -made, needs 
no batteries. Carry it around any- 
where. Only weighs about 3 oz. 
(89g.) send £I.35 for your Maxi - 
Volt now! * Unique TRANSMITTER /RE- 
CEIVER Kit. No licence examina- 
tions or tests required to operate 
this transistorised equipment. Easy 
to build. Get transmitting. Send 
LE90 for yours now! * Psychedelic MINI -STROBE Kit. 
Take a pocket -sized lightning storm 
to Disco's & parties. 'Brain -freeze' 
'em with vari -speed stop- motion 
flashes. Includes super case too. 
Send E2.20 now! 
(all prices include V.A.T., packing 
& postage.) 

Send remittance to: 
BOFFIN PROJECTS, 
4 CUNLIFFE ROAD, 

STONELEIGH, EWELL, SURREY 
(Mail order only) 

Or for more details, send 15p for lists, 
plus tree design project sheet. 

Versatile 

10 in 
ONE 

Mr 

R 
V . 

MIN -LAB - Comprising: 
AC and DC Voltmeter Audio Generator 
Ohm Meter Resistance Substitution 

Capacitance Substitution DC Ammeter 
Battery Supply RF Signal Generator 

RF Field Strength Indicator. 
This new, unique instru- 
ment combines al I you need 
for testing. Money back if includes 
not satisfied. VAT & p. & p. 
Cash with order or send s.a.e. for illustrated data 
sheet to: 
J. H. ASSOCIATES LTD. (DEPT. PW) 
Cricketfield Lane, Bishop's Stortford, Herts. 

21195 

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. 

AERIAL WIRE. PVC covered multi - 
strand tinned copper. 25ft -23p. 50ft -45p. 
75ft -67p. 100ft -89p. 150ft -£ 1.32p. 200ft- 
£1.76p. Including VAT. All plus 12p 
P &P. AI Radio Components, 14 The 
Borough, Canterbury, Kent CTI 2DR. 

VALVES Large Stock 1930 to 1973. 
S.A.E. for quotation. Cox Radio, The 
Parade, East Wittering, Sussex. 

VINTAGE CRYSTAL SETS, receivers, 
horn speakers, components, Periodi- 
cals for exchange. D. M. Field, 116 
Tanhouse Lane, Malvern, Worcs. 

MORE RANGES 
FOR LESS MONEY! 

MULTIMETER AC -DC Type U -437 
10kOhms /V 2.5% Precision 
A -DC 0.1 -1A -5 Ranges 
V -DCIAC 2.5 to 1000 V -6 Ranges. 
Ohms -100 to 1 MegOhnl -4 Ranges. 
Frequency: 45 -40kHz - 2 Ranges. 

TAUT SUSPENSIONS 
MOVEMENT. 
Complete with steel case. 
Dimensions without case: 

yamni6x £4.95 75mm 

ACIDC Multimeter type U4324 
A -DC 0.06 -3A -6 Ranges, 
A -AC 0.3 -3A - 5 Ranges. 
V -DC 0.6 -1200 V -9 Ranges. 
V -AC 3-900 V -8 Ranges, 
Frequency: 45 to 20kHz -2 Ranges. 
Resistance: 500 Ohm to 5 MOhm- 
5 Ranges. Decibel: -10 to -I -12dß 

2 Ranges. Accuracy ±2.5%. 
Dimensions: 167 x 98 x 63 mm. 
Only £8.00 

S STET R 
Fields 

!LE 
10 -80 Ranges: lus 
a lot of accessories for 

'measurements of 500A -AC 
100 AIDC- Temperature - 
-50C to =200C- Magnetic 
fields . up to 15 KGauss- 
Phase indicator- EHT 25kV 
Electronic Volt Ohm- meter 
Transistor Diode Tester etc. 

300 Dimensions: x cmm- £l 8.50 300 grams 20kOhm /V Accuracy 
1% DC Ask for free catalogue 

Add 10% VAT to all items +.35p P &P 
ELECTRONIC BROKERS LTD. 

49 -53 Pancras Road. London f/W1 2Q8 Tel: 837 7781 

ANTIQUE WIRELESS: Spares, repairs, 
restorations, valves, and service 
sheets. S.A.E. with your wants or 25p 
for latest 1974 catalogue to, Tudor 
Rees, 18, Brook, Road, Mangotsfield, 
Bristol, BS17 3DY. Tel. Bristol 565238 
evenings. 

'HEAPS' OF BACK ISSUES of Prac- 
tical Wireless, Electronics etc., maga- 
zines for sale, including some vintage 
1937 -42. Please state requirements and 
offer; to `Thabto' 129 West St, Alford, 
Lincs. (Some early Wireless valves 
available also). 

JIIIIII!IIIII; IIIIIIIÍIIIIIIIIIIIIIIIIIIIIIIIIf iIIIIIIIIIIIIIIII! IIIIIIIIIIIIIIIiIIIIIII1111111IIlllllllllllll _= 

If you have difficulty in 

obtaining 

PRACTICAL 
WIRELESS 

Please place a regular order 
with your newsagent or send 

1 year's subscription (£2.65) 
to:- 
Subscription Department, =_ 

Practical Wireless, 
Tower House, 
Southampton Street, 
London, WC2E 9QX 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIÌ 
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meet the precision. 
'INVADER' INSTRUMENTS 

Precision instruments supplied with standard detachable 
copper chisel face bits. Standard temp. 360 °C at 19/23/27 

watts. Special temps. from 250 °C /410 °C. 

For perfection 
in soldering 

L1076 ' 1646 
BIT SIZE 1/4' 
6.34 mm Dia. 
27 watts. 

£2.48 
inc.VAT 

BIT SIZE 3/16" 
4.75 mm Dia. 
23 watts. 

£242 
inc.VAT 

L706 - 
BIT SIZE 1/8" 
3.2 mm Dia. 
19 watts. 

£2.23 
inc.VAT 

th 

Don't take chances. 
We don't, All our 

ADCOLA Instruments 
ure of impeccable qual- 

ity. You can depend 
on ADCOLA day afterdey, 

That's why they're so popu. 
Iar,You get good service e, 

reliability...front our famous 
thermally controlled ADCOLA 

Element and the tough steel 
onstruction of this production 

tool. ADCOLA day after day. 

Send for NEW 
catalogue today 

AOCOLA PRODUCTS LTD. ADCOLA HOUSE GAUDEN ROAD LONDON,SW461H 
Please add 10p for post á pecking 
Models required ...... ....... "._..._..: ...... 
Enclosing P/O or cheque for 

- - _ _ Name- __._- .._. "_._ 
Address 

PW2 
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ELECTRONIC & AUDIO BARGAINS 
HILLS HEADPHONE 
JUNCTION BOX 
MODEL JB3 
For connecting head- 
phones to amplifiers. 
OUR PRICE £137 
CAR STEREO 
SPEAKERS 
MODEL CRB200 
Designed for door and 
shelf mounting. 5 watts, 
OUR2PPRICE £3.85 
P/P 

VYNIAR SPEAKER CLOTH 
Black or Black and Silver. 
Sizes : 10in. x 251n. Nip 

361n. x 251n. £1.10 
36H. x SOIn. £2.20 

Send Tp stamp for oursamplesof Vyniar and Audio Components 
Catalogue. 

SOLDERING IRONS 
CCN240 15 Watt £1 99 
X25 25 Watts £1.65 
Replacement Elements £1 10 
Replacement Bits 38p 
ST3 Stand 96p 

SWITCHES 
Small Slide Switch 10p 
Large Slide Switch lep 
SPST Toggle Switch lop °PDT Toggle Switch 20p 
Small (Biased) Push to Test 

Switch lep 
VEROBOARD Plain 

0.1 0.15 0.15 
2.5in. x 3-75in. 19p lOp lop 
2.51n, x Sin. 23p 22p 11p 
3.751n. x 3.75in. 24p 22p - 
3.751n. x Sin. 24p 26p 17p 
Spot Face Cutter 39p 39p 
Pin Insertion Tool 50p 509 

HILLS DYNAMIC HEADPHONES 
MODEL H707VS DE LUXE 
Extremely high quality 
with padded Headband 
& Earcups á Slider 
Volume Controls. 
OUR PRICE £6.30 
P/P 27p 
HOMMER' INTERCOM 

2 Station inc. Volume ..", 
Control On -Off Switch. 

V Batteries á 661t of 
Cable. 
OUR PRICE £3.50 
CARTRIDGES 
Acos 
GP91 -3SC Mono Crystal 

Com 
GP93 -1 Stereo Crys aÌetable£1ps 
GP961 Stereo Ceramic £1.55 
Sonotone 9TAHC Ohm. £1.00 
SPEAKERS 
e x 4 Std. Magnet 80 £1.10 
7 x 4 Std. Magnet 30 £1.10 
8 x 5 Std, Magnet 811 & 311 £1.25 
ALUMINIUM BOXES 
1-1B1 5t" x 21" x 1i" 42p 
HB2 4" x 4" e 1}" 41p 
HB3 4" x 2t" x 1r" 41p 
HB4 51" x 4" x 1," 47p 
HB5 4" x 2i" x 2" 

.1:0 

HB6 3" x 2 x t" 34p 
HB7 7" x 5" x 21d" 68p 
HBB 8" x 6" x 3 84p 
1169 6" x 4" x 2" 54p 
CASSETTE 1 "APE RECORDER 
DYNAMIC MICROPHONE with 
Remote Control On -Off Switch. 
OUR PRICE £1.40 
TELEPHONE PICKUP COIL Viii 
Amplifiers or Tape Recorders. 
OUR PRICE 35p 
VISIT OUR TRADE COUNTER 

CALLERS WELCOME 
MON, LSAT.9a tI p.m. 

HILLS COMPONENTS LTD. ALL PRICES INCLUDE V.A.T. 
Please add 10% for. P,'P. DEPT. (PW -2). UNIT NO. 6, Min. Order £1.00 MELINITE INDUSTRIAL ESTATE, - BRIXTON ROAD, WATFORD, HERTS. WOO 5SL. Tel. attar, _. 

YOUR CAREER in 
RADIO & 

ELECTRONICS P 
Big opportunities and big money await the qualified man in every field of Electronics today-both in the U.K. and throughout the world. We offer the finest home study training for all subjects in radio, television, etc., especially for the CITY & GUILDS EXAMS (Technicians' Certifi- 
cates); the Grad: Brit. I.c.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 
ln 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. 
Tot British National Radio le Electronics School, P.O. lox I56, Jersey, C.I. 
Please send FREE BROCHURE to 

NAME 
- Block 

ADDRESS Caps. 

Please 

W.C. 14 

BRITISH NATIONAL RADIO 
AND ELECTRONICS SCHOOL 



WATFORD ELECTRONICS 
35 CARDIFF ROAD, WATFORD, HERTS, ENGLAND 

MAIL ORDER. CALLERS SATURDAYS 
C.W.O. Please. P. & P. add 10p to orders under £2. Prices exclusive of VAT. 

PLEASE ADD 10 %, TO FINAL TOTAL 
Send 10p Postage for our comprehensive catalogue. 

TRANSISTORS 
AC125 12p AF726 19p 13FY50 22p 
AC126 12p API 27 20p BFY51 22p 
AC127 12p BC107 10p MJE370 57p 
AC128 12p BC108 10p MJE520 52p 
AC176 14p BC109 lip 0C26 40p 
AC187 12p BC147 12p 0C28 40p 
AC186 12p BCt48 12p 0C35 40p 
A0161 30p BC149 12p 0C42 10p 
AD782 3ap BC177 14p 0C44 10p 
AF114 lap BC178 14p 0C45 10p 
AF115 12p BC779 14p 0070 10p 
AF116 12p BD131 49p OC71 - tOp 
AF117 12p BD132 49p OC72 1op 
A F118 40p BFiO4 15p OC81 13p 
AF124 22p 13E195 15p TIS43 30p 

2141306 23p 
2141307 23p 
2N29268 9p 
21429260 9p 
2142926V , Op 
2N2928G 10p 
2N3014 tOp 
2143053 20p 
2N3054 43p 
2143055 55p 
2143704 12p 
2N3705 11p 
2N3706 Np 
2143707 11p 
2N3819 25p 

THYRISTORS SWITCHES 
CRS 1 /05 50V lA 20p I Toggle SPST tap 
CRS 1 /60 600V 1A 38p DPDT 22p 
CRS 3/60 800V 3A 48p 

1 

Slide 1 amp DP 10p 
C1078 200V 4A S8p Rotary 1 -12 Way 24p 

VEROBOARDS 
PITCH 0.1 0.15 015 

plain 
2 }x31" 24p lap 12p 
2 x5" 26p 26p 13p -- -- - 

31 x 31 27p 27p - DIN PLUGS, SOCKETS AND COUPLERS 
31. x 5" 31p 30p 22P Pins: 2, 3, 4, 5 (180°, 240°), 6, 7 24-x17" 80p 60p 45P PLUGS: 12p, SOCKETS: 812 COUPLERS: lop 31 x 17" 105p 84p 63p 
5x17" 141p- µ9p 
Pkt. of 50 pins 20p PHONO PLUGS, SOCKETS AND COUPLERS 
Spot face cutter 42p Assorted Coloured Plugs: 5p, COUPLERS: 8p 
Pin Insertion tool 52p SOCKETS single: 5p, Double: 7p, Triple: 10P 

DIODES 
0A85 7p 
0A90 5p 
OA91 5p 
0A200 8p 
0A202 Op 
114914 5p 
1144001/2 
1 N4003/4 
1144005 
1N4006/7 
1144148 
BYZ11 
WO1 
W O6 
LED red 

7P ¡ SLIDER POTENTIOMETERS 
7p 0 -25W log and linear values 
89 101(0-1000 Single gang 40p 
50 10k0- 100k0 Dual gang 55p 

POLYESTER CAPACITORS. Axial lead type. 
400V: 0.001µF. 00015µF, 0-0022uF, 0.0033µF, 0-00478F, 0.0068µF, 24p; 001µF, 0.01:µF, 0022µF, 3p; 0.047µ Ft) 068µF, 01µF, 015µF, 4p:0ß21 <F, 7p; 033µF, 10p; 0-47ir.F,13p 160V: 0.1µF, 0 15AF, 4p; 0ß2µF, 51); 033AAF, 6p; 0.47µF, 7p; 0.68µF, 10p; lµF, 13p. Radial lead P.C. type: 
250V: 001µF, 0015µF, 0.022µF, 3p; 0 0331aF, 0047µF, 0088µF, hp; 0.10F, 4p; 0.15µF, 4p; 0-22µF, 033µF, Sp; 0.47µF, 7p; 0 -68µF, 10p; 1 OAF, 11p. 

ELECTROLYTIC CAPACITORS. Miniature axial lead type. 
63V: 1µF, 1-5µF, 2-2µF, 3.3AF4AF,4.lµF,6.8µF, 10µF, 15µF, 22µF, 47µF, 68µF, 6p each. 
40V: 100µF, 6p; 150µF 25V, 6p; 25V: 220µF, 11pi 47014F, 13p; 1,000µF, 25p. 

CERAMIC CAPACITORS: 50V d.c. Plaquette body 25mm leads. 
Range: 22pF- 10,000pF. Price 2p each. 
00155F, 0022µF, 0.033µF, 0-047µF, 3p each. 

POTENTIOMETERS: Carbon 
-Track 0.25W, log and linear values. 
ikR -2Mµ2 Single gang 12p 
5K0-2M0 s /gang w /switch 24p 
2kG -2M0 Dual gang 37p 

lap -_.- 
3ap RESISTORS 34p To! Range 36p kW 5% 2.2R -10M 

W 5% 2.2R -10M 
1W 5% 2-2R -IOM 

ZENER DIODES 4W 10% 1 -10 ohm 
BZY88 Series 400mW ZN474 Radio ÌC 
33V -30V TBA8005 Watt IC 
Price 10p each TOS Gas Sensing Semicon 

Values 
812 
Ely 
812 
812 

JACK PLUGS (CHROME) SOCKETS 
Standard Screened 12p Standard 
Stereo Screened 30p Stereo 
25mm Screened 8p 2.5mm 
3.5mm Screened 1Op 3.5mm 

12p 
l5p 
7p 
7p 

7400 
7401 
7402 
7403 
7404 
7405 
7406 

TTL 74 SERIES 
7407 
7408 
7409 
7410 
7411 
7412 
7413 

17p 
17p 
17p 
17p 
tip 
39p 

PRESET POTENTIOMETERS 
0.25W 150 -1M0 Hor, and Vert. 6p 
0.1 W 10052 -2201a Vert. only 3p 

KNOBS 
To fit }^ shalt unless specified. 
Black Pointer type 
Slim Silvered 
Black 1" with chrome rim 
Slider Pot knob (Black) 
Slider Pot knob (Silvered) 

k 

LINEAR IC's 
1 -9 10-99 LM300 TO99 
1p 0-8p LM304 TO99 
1p 0.8p 709C T099 
2p 1.5p 

I 

7090 Spin OIL 
6p 700C 14pin OIL 

£1 15. C Spin DIL 
£135 741: 14pin DIL 
£1.85 ! : 

723741C 14pin DIL 

Sep 
20p 
20p 
17p 
28p 
39p 
32p 

7416 48p 7433 88p 7451 
7420 17p 7440 17p 7460 
7425 55p 7441 74p 7476 
7426 50p 7442 74p 7490 
7427 50p 7447 999 7498 
7430 17p 7448 £1.08 74141 
7432 50'3 7450 17p 74180 

613 
1Op 
15p 
10p 
105 

£2,70 
£2 70 

30p 
32p 
32p 
36p 
36p 
80p 

17p 
17p 
44p 
74p 
90p 
913p 

£200 

i 

BARGAIN OFFER OF THE MONTH 
POLYESTER CAPACITORS AT only 2p each 
Axial: 0.0047AF/250V, 0-010FI250V, 0.012AF/400V, 0.018AF /160V, 0.031/F1350V 
Radial P.C. type: 00033µF /400V, 0022µF /630V, 0.047µF /630V. 0.068µF /260V 
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Head Office and Warehouse Z & I AERO SERVICES LTD. Shop 
44A WESTBOURNE GROVE 85 TOTTENHAM COURT ROAD 
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 0-15 in £ for postage and handling Tel: 580 8403 

MINIMUM CHARGE I5p. No C.O.D. orders accepted Open all day Saturday 

THE MANAGEMENT ADVISES WITH REGRET THAT DUE TO RISING COSTS AND STAFF SHORTAGE THE MAIL ORDER 
SERVICE HAS TO BE CURTAILED. FROM 1ST JANUARY 1974 ALL MAIL ORDERS ACCOMPANIED BY REMITTANCE WILL 
BE SUBJECT TO A MINIMUM CHARGE OF £500 EXCLUDING V.A.T., I.E. f5.50 INCLUDING V.A.T. GOODS OF VALUE 
UNDER £5.00 WILL BE AVAILABLE ONLY TO PERSONAL CALLERS, EITHER AT OUR RETAIL BRANCH, 85, TOTTENHAM 
COURT ROAD, W.1, OR TRADE COUNTER AT 44A WESTBOURNE GROVE, LONDON W2. MINIMUM ORDER CHARGE FOR 
APPROVED ACCOUNT CUSTOMERS IS f10.00 EXCLUSIVE OF V.A.T. 

TAUT SUSPENSION MULTIMETERS 
MADE IN USSR 

- -- -. _ 

- `' 

8 models of multimeters 
from simple 22 -range instru- 
ment priced at f4. to 
sophisticated d 43 -range instru- 
ment ment with full transistorised 
safety trip circuit, priced at 
£17.0 0. Models available 

fa- with transistor testing 
cilicies (04341) and built -in 
audio/1.F. oscillator (04323). 

r 

_; l 

r - 

a 

,rr t i 
a ;.: 

! wsw n 

..:;.: 

All the above instruments and full range of other test equipment are included in our new 1973/74 combined catalogue /price list which ¿overs valves, semi- 
conductors and passive components, basic specifications of semiconductors, cathode ray tubes, Klystrons and magnetrons, as well as transistor substsitution list. 

* " ALL 
SILICON! 

ELECTRONIC IGNITION SYSTEM 
This Capacitor- Discharge Electronic Ignition System was 

recently described in Practical Wireless and has proved ex- 
tremely popular. We are able to offer the kit in two forms; the 
standard kit containing the electronic components only, enab- 
ling the customer to tailor these to his own layout, or the 
de -luxe version containing a ready -drilled roller- tinned printed - 
circuit board and fully machined die -cast case with A.M.P 
Electrical Spade Connector Block. Each kit is supplied with a 
custom wound transformer, first grade components and full 
constructional details. 

The original circuit employed Germanium Power Transistors 
for the negative earth version. WE NOW SUPPLY SILICON 
P.N.P. POWER DEVICES AT NO EXTRA COST! All 
components available separately. Case size W' x 3e" x 2 ". 
Complete assembly and wiring manual 25p, supplied with de- 
luxe kit only, refundable on purchase of kit. 

Suitable for 12v systems with Pos. or Neg. earth. 
Price: Standard Kit £7.97 U.K. Post Free 

De -Luxe Kit £9.62 U.K. Post Free 
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% 

ALL PRICES INCLUDE VAT 
PLEASE STATE POS. OR NEG. EARTH WHEN 

ORDERING. 

DABAR ELECTRONIC PRODUCTS 
NA LICHFIELD STREET, 

WALSALL, STAFFS. WS1 1UZ 
Tel. Walsall 34365 

PRACTICAL 

WIRELESS 

1024 

CASED AMPLIFIERS 
Polished wooden cabinet 14 x 
13 x 9" containing a sensitive 
(200V) 4 valve amplifier with 
tone and vol. controls. 3 watts 
output to 7 x 4" 313 speaker. 
Also included is a non- 
standard tape deck with 
solenoid operation. Supplied 
in good working condition 
complete with circuit diagram. 
Standard mains, operation. 
Only £3 (£1 up to 200 miles, 
£125 over). Suitable cassette 
£1. Spare head 30p; Amplifier chassis only, complete and tested £1.65 (40p). 7 x 4" Speaker 40p (12p). - 

71b BARGAIN PARCELS 
Hundreds of new components -resistors, capacitors, crystals, pots, switches, computer panels with transistors and loads of odds and sods. Still only £165 (40p). 

COMPUTER PANELS 
3111 asstd, panels £1 (30p); 7lb £2 (40p); 56íb £13 (c. pd.). 12 top quality panels containing power transistors, IC's, trimpots, etc. £2 (30p); 100 boards £12 (£1). Pack containing at least 500 components, Inc. atieast50 Transistors 60p (20p). 

NEW COMPONENTS 
SCR's: 200V 5A 40p; 400V 5A 60p; BYZ10 1200V 6A 40p; OC16 20p, 0045 8p; 0071 Pb; 00140 25p; 00170 15p; 00171 15p; BFY18 12p; BCY72 8p: 2N3055 35p; XC121 50; BC107 8p; 2513708 8p; 741C 1099 or 8 pin OIL 32p; 100V 8A diodes 20p; 3.9V or 27V 400mW zeners 7p; 22V 1W 10p. 

BULK COMPONENTS 
500 asstd. resistors £1 (20p); 300 capacitors, all types £1 (30p) 25 asstd. 10X 
Crystals 75p (30p); 40 asstd. pots £1 (30p). 

EX- COMPUTER EQUIPMENT 
1200' 4-" tape on 7" NAB spool 68p (30p); 1800'5" tape on 10;" NAB spool in 

46,500µF 25V 60p (25p); 15V 
electrolytic capacitors; 20,000x/F 50V 60p 

; 40,000gF 10V 400 (20pí; 20 0000F 30V 40p (20p); 25,00Ó0F 25V 40p (20p), 
P 

( 
P) 

Fans: 230V 50Hz 62" dia. blades 2800 rpm complete with grill and mounting plate £2.50 (40p). 
Heavy duty heat sinks 6 x 5 x 3" with 2 power transistors 80p (30n1. 
1" 16 Track Tape Decks £30. 

TEST GEAR 
TF144G sig gen, B5kHz- 25MHz, 12/V -1V output £16. BFO No, 8 audio oscillator, 
50Hz -20kHz 100 or 60013 output, mstered. £9. Oscilloscopes in stock, ring for details. 

ODD UNITS 
Useful module containing 0035, 2x 0044, GET103, R's, C's, etc. 40p (lop). 
Cats whisker and crystal 15p; Unit with 2 modern c/o lever switches, 3 trim - pots. etc. 60p (10p). 

ADD 10% TO TOTAL FOR VAT 
Carr. in brackets; small parts Sp. 

GREENWELD ELECTRONICS (PW9) 
24 Goodhart Way, West Wickham, Kent. Shops at 21 Deptford Broadway 
SEB. Tel. 01.892 2009 and 38 Lowor Addiacombe Road, Croydon. 



Practical Radio 8- Electronics 
Certificate course includes a 

learn while you build 
3 transistor radio kit. 
Everything you need to know 

about Radio & 
Electronics 
maintenance and 
repairs for a spare 
time income and 
a career for a 
better future. 

Over 1f0 
ways to 

engineer a 
better future 

This FREE 
hookcah 7ópage 
theroadtóú°ce 

S 
ou9ha BE, 170/ne 

your,burse,Cl,se 
Jectnoyv! 

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 course 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 I have ever obtained -a 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.O. 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. 

RHO CVO' FOR YgURELF 
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. BPW49 Aldermaston Court, Reading RG7 4PF. 
Published on approximately the 7th of each month by IPC Magazines Limited, Fleetway House, Farringdon Street, London EC4A 9AD. Printed in England by Index Printers, Dunstable, Beds. Sole Agents for Australia and New Zealand- Gordon and Gotch (Asia) Ltd.; South Africa -Central News Agency Ltd. Publisher's subscription rate (including postage): for one year to any part of the world, £2.65. International Giro facilities Account No. 5122007. Please state reason for payment "message to payee ". Paaorrean WIRELESS is sold subject to the following conditions, namely that it shall not, without the written consent of the Publishers first having been given, be lent, resold, hired out or otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent, resold, hired out or otherwise disposed of in a mutilated condition or in any unauthorised cover by way of Trade or affixed to or a, part of any publication or advertising, literary or pictorial matter whatsoever. - 

New s SCUT OUT THIS COUPONm - aim 1-t 
Tick or state subject of interest. Post to address below. 

MECHANICAL 
Society of 
Engineers - 
A.M.S.E.(Mech.) 
Institute of 
Engineers & 
Technicians 
(A.M.I.E.) 
CITY & GUILDS 
Gen. Mech. Eng. 
Maintenance Eng. 
Welding 
Gen. Diesel Eng. 
Sheet Metal Work 
Eng. Inspection 
Eng. Metallurgy 
ELECTRICAL & 
ELECTRONIC 
Society of 
Engineers- 
A.M.S.E.(Elec.) 
CITY& GUILDS 
Gen. Electrical 
Engineering 
Electrical 
Installations 
Electrical Maths 
Computer 
Electronics 
Electronic Eng. 
Practical Radio 
& Electronics 
(with kit) 
MANAGEMENT & 
PRODUCTION 

Institute of Cost 
& Management 
Acctnts. 
Computer 
Programming 
Works M'ment. 
Work Study 
Gen. Production 
Eng. 
Estimating & 
Planning- 
Storekeeping 
Management 
Skills 
Quality Control 

DRAUGHTSMANSHIP A.B.T. Clerk of Institute of Works 
Engineering Construction 
Designers SurveyorSInsti- 
(A.M.I.E.D.) f] tute- L.C.S.I. 
General CITY & GUILDS II 
Draughtsmanship General Bùilding 
Elec. Draughts- (all branches) 
manship Heating & Vent. ' 
Architectural Inst. Clerk of 
Draughtsmanship Works 
Technical Site Surveying O 
Drawing Health Engineer- 

ing 
Road Construc- 
tion 
Quantities, 
Estimates 
Hydraulics 
Structural Eng. 

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 
A.M.I.I. 
MAA /IMI 
CITY & GUILDS 
Auto Eng. 
Gen. Auto Eng. 
Motor Mechanics 
Auto Diesel Eng. 
Garage M'ment. 
ARB Aero Engi- 
neering Certs. 
Gen. Aero Eng. 

CONSTRUCTIONAL 
Society of 
Engineers - 
A.M.S.E. (Civ.) 
Institute of Build - 
ing-L.I.O.B. 

GENERAL 
Agricultural Eng. 
Council of Eng. 
Institutions 
Farm Science 
Plastics 

Supplementary 
courses for Nat. 
Certificates. 

G.C.E. 
- choose from 
58'0' & 'A' 
level subjects. 

Coaching for many 
exams, including 
C & G and assistance 
in ONC /HNC. 

POST TODAY FOR A 
BETTER TOMORROW 

To B.I.E.T., Dept. BPW49 QN 
Aldermaston Court, Reading RG7 4PF 

Block Capitals Please 
ADDRESS ................... 

OTHER SUBJECTS. 

Accredited by C.A.C.C. 

BPW49 

AGE ..... 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 



EVER!' PACKET CARRIES A GOVERNMENT HEALTH WARNING 


