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PORTABLE TEST UNIT 

COILS FOR TRANSISTOR CIR 



AMIL)1ORC C_AIIIIMM LIMITED 
(kQd Trod. Mork) 

SOLDERING EQUIPMENT 

FOR 

THE 

RADIO 
CONSTRUCTOR 

ILLUSTRATED 

,,w" DETACHABLE 

BIT INSTRUMENT 

(List No. 64) 

IN 

PROTECTIVE 

SHIELD 

WITH 

ACCESSORIES 

(List No. 700) 

FOR CATALOGUES APPLY DIRECT 

ADCOLA PRODUCTS LTD. 
ADCOLA HOUSE 
GAUDEN ROAD 
LONDON, S.W.4 

Telephone: 
01 622 0291 3 

Telegrams: "SOLJOINT" LONDON SW4 

A CAREER IN THE SUNSHINE 

RADIO 
TECHNICIAN 

TRAINING 
IN NIL 

RAAF 
Vacancies exist in the Royal Australian 
Air Force for men who are interested in 

being trained in the Technical Radio 
fields. Applicants should be United 
Kingdom citizens residing in the U.K, 
and aged between 18 and 33 years. Quali- 
fied personnel up to the age of 43 years 
are also invited to apply. 

Free passage to Australia is provided 
for families and pay commences from 

date of enlistment in London. 

Further information can be provided by writing or phoning: - 
RAAF CAREERS OFFICER (Dept. PW2 ) AUSTRALIA HOUSE 

STRAND, LONDON W.C.2. Telephone No: 01 -836 2435 

P 

MIDLAND AGENTS FOR 

EDDYSIONE 
Receivers Et Components 

EDDYSTONE EC10 

Sensational ALL -TRANSISTOR Communications 
Receiver. for use in the home, caravan, car or boat, etc. 

List Price £53 H.P. Facilities -Part Exchanges 

Write for brochure & full details. 

170 -172 CORPORATION STREET 
BIRMINGHAM 4 

Telephone: 021- 236 -1635 
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Transistorised 

FM Tuner 
CALLERS WELCOME Demonstration without 

obligation at all 
branches 

HIGH QUALITY: 
LOW NOISE: 
BATTERY OR MAINS 
OPERATION 

LATEST (5i¡ 

GARRARD 
SRP12 £8.19.0 
SP25 (Mk. 11 die east) £10.19.0 
AT5 £5.10.0 
Model 1,000 £8.5.0 
Model 2,000 £8.10.0 
Model 3,000 68.10.0 
ÁT80 Mk, lI £12.10.0 
A70 £18.10.0 
LABSO Mk. II £24.19.0 
401 £27.10.0 
Mono dual cartridges 1218 
Stereo ceramic cartridges 1918 

PLINTHS 
Universal fitting de luxe Teak 
for 8P25. 1,000, 2,000, 59/- 
3.000, ATOO 
Ditto Perspex Clear 
View Cover, Complete £5.15.0 
LAB80, 401, Superb Teak/Pers- 
pex top finish plinth £9.19.0 Normally 212.10. 

This beautifully compact 6 
transistor machine (size 6 x 4 x 

Olin.) will give quieter, more 
interference tree reception. Months 

of use from a standard 9 volt battery 
or its small power requirements can be 

drawn from any amplifier. Low noise 
freq. changer. Smooth 2 gang tuning 

feeding no leas than three I.F. stages 
coupled to a double -tuned discriminator 

terminating in an L.F. stage giving ample 
output for all quality amplifiers. 

REDUCED PRICE DUE £6 
TO HUGE SALES (3 FOR £18) 

.10.0 

TRANSISTORS 
GUARANTEED TOP QUALITY 

Mollard Matched Output Kits OC18D 12/6 and 2 -0081 
E.F. Kits 0C44, 0045 (2) 3 trans- 1 (I /- Dtors. 
AF114 8/6 0026 7/8 0081 5/- 
AF115 8/- 0035 9/- OC81D 4/6 
AF118 8/- 0044 5/- 00170 8/- 
AF117 5/6 0045 4/8 OC171 8/- 
AF127 5/8 0072 5/- 

GERMANIUN DIODES 
General Purpose miniature detector 8d or 6/8 doz. 
Gold Bonded Top Grade ' 1_ 
(9/8 doz. ). 1 

SILICON RECTIFIERS 
Guaranteed performance. Top Makes. Tested 
250v. working. 
100mA 2 '9 500mA 5/ (3 for 6/6, (3 for 12/6) J 

BARGAIN PARCELS 
Including variable condensers, id. coils, loudspeaker 
plug /sockets, knobs. pots, condensers, resistors, nuts, 
bolts, cabinet fittings. switches, transformer choke, 
rectifier, transistors at a small fraction of list value. 
Due to heavy demand we now peek them in several 
sizes -be amazed -try one now. 
a lbs. (post 31 -) 9/- 
71be. (post 5/ 1 17/6 
14 lbs. (post 6/ 29 /- 

135017 
FANTASTICALLY POPULAR 

* TAPE * 
We offer you fully tensiliced polyester /mylar 
and P.V.C. tapes of identical quality hi -8, wide 
range recording characteristics as top grade 
tapes. Quality control manufacture. They 
are truly worth a few more coppers than 
acetate, sub -standard, jointed or cheap imports 
TRY ONE AND PROVE IT YOURSELF. 

Standard Play Long Play 
Sin. 15011. 1/3 Sin. 225ít. 2/9 
4in. 300ft. 4/8 4ín. 450ft. 5/6 
5in. 600ft. 7/8 5in. 00011. 10/8 
51ín. 900fí. 10/8 51in. 1,200ft. 18/- 
7in. 1,200ft. 12/6 7in. 1,800ft. 18/8 

Double Play Triple Play 
Sin. 300ft. 4/- 4in. 900ft. 18 /- 
4ía. 60011. 8/- 5in. 1,800ft. 25 /- 
5ía. 1,300ft. 15 /- 51in. 2,400ft. 34/- 
51in. 1,800ft. 19/8 7in. 3,600ft 44/- 
7ía. 2,400ft. 27/- Quadruple Play 

Sin. 600ft. 8/8 
Postages 11- reel. 
Post Free less 5 "ó on three reels. 
Quantity and Trade enquiries invited. 
NOTE. Large tape storks at all branches 

100 HIGH -STABS 9/- 
1 to 5% 1000 to 5m0. 
CO -AX, low loss, lid. yd., 25 yds. 11/6; 
50 yds. 22/-; 100 yds. 42/8. Plugs 1 /3. 

100 RESISTORS 6/6 
SIZES -;--3 watt. 
MICROPHONE CABLE. Highest quality 
black, grey, white, 9d. per yard. 

100 CONDENSERS 9/6 
Miniature Ceramic, Silver, Mica etc., SpF 
to 5µF. LIST VALUE OVER M. 
PLEASE NOTE. A wide range of cabinets 
to callers at all branches. 

SPECIALS! 
Factory fresh less Cartridges. 

SRP 110/230V 59/- 
(De Luxe Heavy Turntable). 
Mono first -grade Cartridges. .12 /6 
Stereo Ceramic Cartridges... .19/- 

extra 
4 -speed heavy turntable 
player 200/250V with 

lightweight pick -up (dual 
cartridges 10/- extra) 49/- 

EMI 

MAINS -BATTERY 
Microsonic 7 

7 TRANSISTOR RADIOS 
Superbet, gull medium wave coverage 
amazing volume, clarity and sensitivity 
from built -in PM speaker. Solid leather 
pocket wallet. 
cadmium cells (2 I t 

rechargeable 
seta) and 230 VAC 

cMager with 5 amp. plug. Fabulous present. 
Huge purchase enables us to offer the com- 
plete outfit at a fraction of market value. 
(Ii not amazed by the value and perform- 
ance your money will be refunded 49 it returned within 14 days). 

GUARANTEED 

* VALVES * 
BY RETURN OF POST-GUARANTEED 3 MONTHS 
Satisfaction or Money Back Guarantee on goods If returned unused within 14 days 
A1.1. VALVES ARE NEW UNLESS OTHERWISE INFORMED. FREE 
TRANSIT INSURANCE. POSTAGE 1 valve 9d. 2-11 8d. per valve. Free over 12 

1L4 1/3 61,25 181- 20P3 9/6 E13280 8/9 EZ41 9/8 PY88 9/6 
194 5/9 8P28 9/6 20P4 18/9 EBF89 8/- EZ80 6/8 PY800 8/- 
2021 5/8 8Q70 8/- 25L8GT 7/- EBL21 12/- EZ81 7/- PY801 8/- 
SQ4 6/3 OQ7GT 9/9 25Z4G 8/- ECC40 10/8 FC4 8/8 PZ30 9/6 
5II4G 71- 8877GT 6/- 30C15 12/8 ECC81 5/9 GZ32 10/6 SP61 3/9 
5Y30T 7/6 83L70T 7/9 30C17 11/6 ECC82 516 GZ34 11/6 TDD4 8/6 
5Z4G 7/9 89N7GT 619 3075 10/- ECC88 71- KT81 13/- 014/18 8/- 
6Z4GT 10/8 8U4GT 10/8 30FL1 10/9 ECC84 8/- KT63 5/6 U25 10/8 
8/30L2 10/8 WOG 4/9 30L15 12/8 ECC85 8/9 KT88 20/e U28 10/6 
6A80 7/8 BVBGT 7/9 30L17 12/8 ECC88 10/8 HTW61 8/9 035 1S/8 
OAKS 519 6X4 518 30P4 12/8 ECF80 8/9 HTW3 8/- 17191 1316 

8AQ5 5/- 8H50 5/- S0P12 10/- ECF82 8/6 HTZ63 71- U281 9/8 
8AT8 8/- 6B5GT 7/9 30PL1 1.2/- ECH42 11/6 MU14 8/- 13282 161- 
OA 176 7/- 7138 12/6 SSAS 9/8 ECH81 7/9 N37 10/6 II801 20/- 
OBAB 618 7B7 7/8 35L8GT 9/8 ECL80 5/9 N78 14/- UABC80 7/6 
8BE8 8/8 705 10/6 35W4 7/8 ECL82 8/8 N108 14/- IIAF42 8/9 
BBHB 7I6 708 7/8 35Z4GT 6l9 ECL88 11/8 PC86 10/6 UB41 816 

8816 8/- 7H7 7/6 35L60T 9/6 ECL86 1018 PC97 8/8 IIBC41 9/9 
8BR7 10/8 787 15/6 42 8/6 EF38 5/8 PCC84 615 t113C81 7/9 
6BW8 8l8 7Y4 8/- 80 8/8 EF89 8/- PCC85 7/6 IIBF80 8/8 
8BW7 6/- 1001 12/- 185BTA20/6 EF40 11/- PCC3 12/9 UBF89 8/9 
6C4 4/- 1002 13/8 807 10/8 EF41 10/- PCC89 12/- UBL21 11/8 
808 9/- 10F1 7/8 955 3/8 EF42 7/9 PCC189 10/9 IICC85 8/8 
809 12/- 10LD111518 958 3/- EF50 3/3 PCF80 8/9 IICF80 9/9 
13CD80 18/- 10P13 9/8 AZ31 9/8 EF80 5/3 PCF82 8/9 UCH21 11/8 
BDB 9/- 10P14 9/6 DAF91 4/9 EPOS 7/3 PCF88 9/3 UCH42 9/8 
8F1 8/8 12AT6 7/8 DAF96 813 EF88 8l8 PCL82 7/9 IICH81 8/- 
6F6G e/- 12AT7 6/9 DF91 3/- EF89 7/6 PCL83 10/8 IICL82 91- 
8E18 418 12AII8 8/- DF98 818 EF91 8/8 PCL84 10/- IICL83 11/6 
8F14 7/8 12AII7 5/8 DH91 5/6 EF13 9/- PCL85 10/6 17F41 10/- 
8F15 9/8 12AX7 7/- DH92 9/8 EF184 91- PCL86 10/6 UF42 6/9 
6F23 9/- 12BA6 8/- DH98 8/S EL82 5/- PL33 8/8 UF85 816 
8250 4/- 12BE6 7/8 DL92 7/- ELS3 13/- PL36 12/- IIF89 7/9 
MGT 7/6 12170T 10/- DL99 7/6 EL34 12/6 PL81 8/9 iJ1.41 111- 
OJO 4/3 12H7GT 6/- DL96 8/8 EL41 10/9 PL82 5/9 II1.44 16/- 
8J7G 5/8 12E8GT1016 DY86 6/- EL42 9/9 PL83 6/- UL48 11/8 
6J7GT 10/6 12Q7GT 7/8 DY87 6/- EL84 7/8 PL84 8/- IIL84 7/8 
6H7G 2/S 12817 5/8 EABC80 7/9 EM80 8/- PY81 7/8 IIM80 10/8 
6E7GT 8/9 1487 15/6 EAF42 9/- EM81 8/8 PY32 1018 13Y21 9/9 
(MGT 1018 19AQ5 6/8 EB41 4/6 EM84 8/9 PY33 8/6 17Y41 e/- 
6L1 10/8 2001 9/9 EB91 2/9 EY51 8/8 PY80 8/9 UY85 6/8 
8L8G 9/8 20F2 9/8 EBC3 8/8 EY88 8/8 PY81 5/9 VR105 81- 
8L18 7/9 20L1 17/- EBC41 10/6 EY88 9/6 PY82 5/8 VR150 e/- 
OLD20 9/6 20P1 9/8 EBC91 7/9 EZ40 8/8 PY83 8/9 %88 7/9 

NEW BRANCH 
NOW OPEN AT 

6 QUEEN'S ROAD 

BRIGHTON 
TEL. BRIGHTON 23975 

50 yds. from Clock Tower 
5 mins. walk from Station 

With largest range of hi -fi and components at the keenest 
prices in Sussex 

FREE FLOG LIST No 2 
Sciares 
Special 
Bargains 

SEND SA.E.OR CALL AT ANY BRANCH FOR YOURS 

NAME 

ADDRESS 

I 
Block Capitals Please PW 3 I 

J 
Stockists of Leak, Quad, Chapman, Goodman, Armstrong, Triplelone, Linear Rogers, Tram', Ferropraph, Wharfedale, eta., el, 
Poet: 11b. 1 /8,l ;lb.2 /6,21b. 2/9, 41b. 3/3, 6 lb. 4 / -, 14 lb. 5/6. CALLERS A very wide rungs of electronic components await 

you al all branches. Your enquiries welcomed. 

10 Tottenham Court 
LONDON Tel. MUSeum 2839 

Road, W.1. 

BRIGHTON Tel 080722ní 
Place. 

PO RTS M 0 UTH 2834rattouRoad. 

SOUTHAMPTON TeN851reet- 

W O RTH I Al G Tel. 25tß gae 
Street. 

TECHNICA L 
TRADING 

All Mail Orders to Brighton with names and addresses in 
BLOCK CAPITALS please. 
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""JOYSTICK 
Can't be far away 

BATH -Ryland Huntley. 
BIRMINGHAM -Chas. H. Young Ltd. 
BIRMINGHAM- R.S.C. Hi -Fi Centres Ltd. 
BOURNEMOUTH -National RadioSupplies 
BRADFORD -R.S.C. Hi -Fi Centres Ltd. 
BRADFORD -Radio Ham Shack. 
BRIGHTON - Technical Trading Company. 
BRISTOL- R.S,C. Hi -Fi Centres Ltd. 
BURNLEY - Trafalgar Supplies. 
CARDIFF -Wesak Radio. 
CHELTENHAM -Spa Radio Ltd. 
CHESTERFIELD -J. Tweedy Ltd. 
COVENTRY -Swanco Products Ltd. 
DARLINGTON- R.S.C. Hi -Fi Centres Ltd. 
DERBY- R.S.C. Hi -Fi Centres Ltd. 
DONCASTER -B. Page. 
EDINBURGH- R.S.C. Hi -Fi Centres Ltd. 
EXETER -Electrosure Ltd. 
FOLKESTONE -John Golding Ltd. 
GLASGOW- R.S.C. Hi -Fi Centres Ltd. 
GOREBRIDGE -Gilmour Stewart. 
HALIFAX -Albert Hind Ltd. 
HARTLEPOOL -The Radio Shop. 

V.F.A. STOCKIST 
- Drop in and ask him for the facts 

HUDDERSFIELD -Radio Craft (Hudd.) Ltd. 
HULL -R.S.C. Hi -Fi Centres Ltd. 
HULL -Short Wave (Hull) Ltd. 
ILFORD -Radio Developments Ltd. 
LEEDS -R.S.C. Hi -Fi Centres Ltd. 
LEICESTER -R.S.C. Hi -Fi Centres Ltd. 
LEICESTER -S. May Ltd. 
LIVERPOOL- R.S.C. Hi -Fi Centres Ltd. 
LIVERPOOL -Stephens -James Ltd. 
LONDON -Daystrom Ltd. 
LONDON -G. W. Smith Et Co. Ltd. 
LONDON- Laskys Radio Ltd. 
LONDON- R.T.8.1. Electronics Ltd. 
LONDON -Alfred Imhof Ltd. 
LOUGHBOROUGH -Taurus Electrical Ser- 

vices. 
LUTON- Coventry Radio Ltd. 
MANCHESTER -R.S.C. Hi -Fi Centres Ltd. 
MIDDLESBROUGH- R.S.C. Hi -Fi Cen- 

tres Ltd. 
NEWARK- George Francis. 
NEWCASTLE- UNDER -LYME- Sidney T. 

Chadwick. 

NEWCASTLE -UPON- TYNE -Richley Er 
Freeman Ltd. 

NEWCASTLE- UPON -TYNE -R.S.C. Hi -Fi 
Centres Ltd. 

NEWPORT -K. F. Paull Ltd. 
NOTTINGHAM -- -Pettis Electronics Ltd. 
PLYMOUTH -Radio Parts- Components 

Specialists. 
PORTSMOUTH -Technical Trading Co. 
PURLEY- G3HSC. 
SCARBOROUGH -Derwent Radio Ltd. 
SHEFFIELD -R.S.C. Hi -Fi Centres Ltd. 
SOUTHAMPTON -Technical Trading Co. 
SOUTH SHIELDS -J. R. Gough Electronics. 
ST. HELENS -Harold Stott Ltd. 
STOKE -ON- TRENT -(see Sidney T. Chad- 

wick, Newcastle -under- Lyme). 
SUNDERLAND -The Red Radio Shop. 
WALSALL -Normal Service Ltd. 
WORCESTER -Jack Porter Ltd. 
WORTHING- G.W.M. Radio Ltd. 
WORTHING -Technical Trading Co. 

If you can't get' there you can always write to: 
PARTRIDGE ELECTRONICS LTD. 

CAISTER HOUSE, PROSPECT ROAD, BROADSTAIRS, KENT 

Eddystone 
SLOW MOTION DIALS 

Catalogue No. 598 epicyclic dial 
This full vision dial Incorpor- 
ates an epicyclic, ball- bearing 
drive mechanism of improved 
design and giving a reduction 

Catalogue No. 898 
A high grade assembly for pre- 
cision instrument applications. 
Gear driven, flywheel -loaded 
mechanism, with a reduction 
ratio of 110 to 1, giving smooth, 
positive control. 
Pointer travel is 7 ". A circular 
vernier scale, marked 0 to 100, is 
read in conjunction with the 
lowest line on the main scale, 
which has five lines for indi- 
vidual calibration. Overall di- 
mensions 9 }" by 5 } ". Diecast 
escutcheon finished glossy 

ratio of approximately 10 to 1. 
The movement is smooth and 
free from backlash. Dial es- 
cutcheon measures 6" long by 
41," wide, finished ripple black. 
Four lines are provided on the 
semi -circular scale for individ- 
ual calibrations, the outer line 
being marked from 0 to 100 over 
180 °. Supplied complete with 
black instrument knob 2 }" 
diameter. 

gear driven dial 
black to match 2 }" diameter 
instrument knob. Complete with 
fixing screws and mounting 
template. 

Eddystone Radio Limited 
Eddystone Works, Alvechurch Road, Birmingham 31 

Telephone: Priory 2231. Cables: Eddystone Birmingham.Telex:33708 
A MARCONI COMPANY LTD /ED8 
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TRANSISTORISED 
HI -FI 

RECORD PLAYER 
Build your own Hi -Fi Record 

Player with the Serenade 

hilly transistorised amplifier 

which comas complete with 

2 -10" a i" speakers and the 

latest BSS 4 Speed Stereo, 

Mono Record Changer. 

Advanced solid state amplifier 

only 4 }" deep, 14 transistors 

plus 4 diodes, separate Bass 

and Treble - 10 watts total 

power. Frequency response 

50.15,000 c /s. 
EASY TO INSTALL 

NO TECHNICAL KNOWLEDGE 

REQUIRED 

ONLY2EGNS. 

LL U +P8p17/6 
H.P. terms available. Deposit 

E6- 16:6d and 12 monthly pay- 

ments of 38/5d (Total H.P. 

C29:17:6d). Send C7:14:0d 

today. 

POST 

THIS 
COUPON 

NOW! 

FANTASTIC BARGAIN OFfER! 
"TRANSCONTINENTAL" 

FULLY TRANSISTORISED STEREOPHONIC 
RADIOGRAM CHASSIS 

Complete with 2 -10" x 6' speakers and the latest 
BSR Mono /Stereo Record Changer -a complete 
radiogram at half normal price ONLY 

10 Watts Total output P&P 
17 Transistors & 10 diodes Z GNS.17 /6 
EASILY FITTED NO TECHNICAL KNOWLEDGE NECESSARY 
H.P. available £9:2:6d deposit plus 18 monthly pay- 
ments of £1:15:9d (Total H.P. £41:6:0). 

Send £10 today 

Callers 
Welcome 

ME MI IN =. MMI MI MIN - ell 
PLEASE SEND ME FREE OE [AILS OF 1051 HALAGE 

Address. _.. ® radio 100 CHASE SIDE. SOUTHGATE. Dep.P381 
LONDON. N.14. TELEPHONE PAL 3133 9666 - --- - IIIIIIIIIIM--- 111lllll 



VALUABLE NEW HANDBOOK 

TO AMBITIOUS 

ENGINEERS FRE 
Have you had your copy of "Engineering Opportunities" ? 

The new edition of "ENGINEERING OPPOR- 
TUNITIES" is now available- without charge - 
to all who are anxious for a worthwhile post in 
Engineering. Frank, informative and completely 
up to date, the new "ENGINEERING OPPOR- 
TUNITIES" should be in the hands of every 
person engaged in any branch of the Engineering 
industry, irrespective of age, experience or training. 

On 'SATISFACTION or 
REFUND of FEE' terms 

This remarkable book gives details of examinations 
and courses in every branch of Engineering, 
Building, etc., outlines the openings available and 
describes our Special Appointments Department. 

WHICH OF THESE IS 
YOUR PET SUBJECT ? 
RADIO ENGINEERING 
Advanced Radio - Gen. 
Radio - Radio & TV 
Servicing - TV Eng. - 
Telecommunications- Sound 
Recording - Automation - 
Practical Radio - Radio 
Amateurs' Exam. 

ELECTRICAL ENG. 
Advanced Electrical Eng. - 
Gen. Electrical Eng. 
Installations Draughts- 
manship - Illuminating Eng. 
-Refrigeration Elem. 
Electrical Science - Electri- 
cal Supply - Mining Elec. 
Engineering. 

CIVIL ENGINEERING 
Advanced Civil Eng. - Gen. 
Civil Eng. - Municipal 
Eng. - Structural Eng. - 
Sanitary Eng. - Road Eng. 
-Hydraulics - Mining - 
Water Supply - Petrol Tech. 

ELECTRONIC ENG. 
Advanced Electronic Eng. - 
Gen. Electronic Eng. 
Applied Electronics - Prac. 
Electronics - Radar Tech. - 
Frequency Modulation - 
Transistors. 

MECHANICAL ENG. 
Advanced Mechanical Eng. - 
Gen. Mechanical Eng. - 
Maintenance Eng. - Diesel 
Eng. - Press Tool Design - 
Sheet Metal Work - Welding - Eng. Pattern Making - 
Inspection - Draughtsman- 
ship - Metallurgy - Pro- 
duction Eng. 

AUTOMOBILE ENG. 
Advanced Automobile Eng. - 
Gen. Automobile Eng. - 
Automobile Maintenance - 
Repair - Automobile Diesel 
Maintenance - Automobile 
Elec. Equipment - Garage 
Management. 

THIS BOOK TELLS YOU 
* HOW to get a better paid, more interesting 

job. 
* HOW to qualify for rapid promotion. 
* HOW to put some letters after your name 

and become a key man . . . quickly and 
easily. 

* HOW to benefit from our free Advisory and 
Appointments Depts. 

* HOW you can take advantage of the 
chances you are now missing. 

* HOW, irrespective of your age, education 
or experience, YOU can succeed in any 
branch of Engineering. 

132 PAGES OF EXPERT 
CAREER - GUIDANCE 

PRACTICAL 
EQUIPMENT 

Basic Practical and Theore- 
tic Courses for beginners in 
Radio, T. V., E lectronlcs,Etc 
A.M.I.E.R.E. City & Guilds 

Radio Amateurs' Exam. 
R.T.E.B. Certificate 
P.M.G Certificate 
Practical Radio 

Radio &Televieionfervicing 
Practical Electronics 

Electronics Engineering 
Automation 

INCLUDING 
TOOLS 

The specialist Elec- 
tronics Division of 
B.I.E.T. 
NOW offers you a 
real laboratory train- 
ing at home with 
practical equipment. 
Ask for details. 

B.I.E.T. 

You are bound to benefit from reading 
"ENGINEERING OPPORTUNI- 
TIES", and if you are earning less than 
£30 a week you should send for your 
copy now -FREE and without 
obligation. 

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN- 
CLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, INSTRU- 
MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC. 

Which qualification would increase your earning power? 
A.M.I.Mech.E., A.M.S.E., A.M.I.C.E., A.M.I.E.R.E., B.Sc., 
A.M.I.P.E., A.M.I.M.I., A.R.I.B.A., A.I.O.B., A.M.I.Chem.E., A.R.I.C.S., 
M.R.S.H., A.M.I.E.D., A.M.I.Mun.E., CITY Er GUILDS, GEN. CERT. OF 
EDUCATION, ETC. 

British Institute of Engineering Technology 
453A ALDERMASTON COURT, ALDERMASTON. BERKSHIRE 

POST NOW 
TO B.I.E.T. 453A, ALDERMASTON COURT, id. ,r.r,rr, i) posted in 
ALDERMASTON, BERKSHIRE. an unsealed envelope. 

Please send me a FREE copy of "ENGINEERING 
OPPORTUNITIES." I am interested in (state subject, 
exam., or career). 

NAME 

ADDRESS 

WRITE IF YOU PREFER NOT TO CUT THIS PAGE 

THE B.I.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD 
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HI -FI AMPLIFIERS 

TS -23 AA-22U 

TRANSISTOR STEREO AMPLIFIER, Model AA -22U. 20 + 
20W + 1dB over 15 to 30,000 c/s into 853. 5 stereo inputs each 
channel. Versatile controls. 20 transistor, 10 diode circuit. Modern 
low silhouette styling . . matches AFM -1, AFM -2 Tuners. Kit 
£39.10.0 Ready -to -Use £57.10.0 (Cabinet £2.5.0 extra). 

Low -priced 3 +3 watt TRANSISTOR AMPLIFIER, TS -23 
Breaks the price barrier in quality stereo amplifer cost. Incorporates all 
the essential features for good quality reproduction from gram, radio 
and other sources. 3W rms (150) each channel. Good frequency 
response. Modern, compact, slim -line styling. Ganged controls. 6 
position selector switch. 16 transistor, 4 diode circuit. Walnut veneered 
cabinet, optional extra. Kit (Amplifier) £17.15.0 Cabinet £2.0.0 
extra. Ready -to -Use price on request. 

New! STEREO TAPE RECORDER, STR -1 

Fully portable -own speakers 

Kit £45.18.0 
Ready -to -Use £59.15.0 

FOR THIS SPECIFICATION 

} track stereo or mono record and 
playback at 7 }, 31 and 1 á ips Sound - 
on -sound and sound -with -sound 
capabilities Stereo record, stereo 
playback, mono record and playback on 

either channel 18 transistor circuit for cool, instant and dependable oper- 
ation Moving coil record level indicator Digital counter with thumb - 
wheel zero reset Stereo microphone and auxiliary inputs and controls, 
speaker /headphone and external amplifier outputs ... front panel mounted 
for easy access Push - button controls for operational modes Built -in 
stereo power amplifier giving 4 watts rms per channel Two high 
efficiency 8" x 5" speakers. Operates on 230V a.c. supply. 

Versatile recording facilities. So easy to build -so easy to use. 

FULL SPECIFICATION SHEET AVAILABLE 
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ENJOY YOURSELF r SAVE MONEY 
Finished models provide years of superlative performance 

HIGH PERFORMANCE CAR RADIO CR -1 

Superb long and medium wave 
entertainment wherever you drive. 
Complete your motoring pleasure 
with this compact outstanding unit. 

8 Latest semi -conductors (6 transistors, 2 diodes) For 12 volt positive 
or 12 volt negative earth systems Powerful output (4 watts) Pre - 
assembled and aligned tuning unit Push -button tone and wave change 
controls Positive manual tuning Easy circuit board assembly 

Instant operation, no warm -up time Tastefully styled to harmonise 
with any car colour scheme High quality output stage will operate two 
loudspeakers if desired. Can be built for a total price. 
Kit (less spkr.) £12.17.0 incl. P.T. (6" x 4" LS £1.4.5 extra). 
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RADIOS 

Oxford 

UXR-1 

"OXFORD" LUXURY PORTABLE 
Model UXR -2. 7 transistor, 3 diode circuit. 
7" x 4" LS. Push button LW /LM and Tone. 
Specially designed for use as a domestic or 
personal portable receiver. Many features, 
including solid leather case. 

Kit £14.18.0 incl. P.T. 

TRANSISTOR PORTABLE. Model 
UXR -1. Pre -aligned I.F. transformers. 
printed circuit. Covers L.W. and M.W, 
Has 7" x 4" loudspeaker. Real hide case. 

Kit £12.11.0 incl. P.T. 

JUNIOR EXPERIMENTAL WORKSHOP 
Model EW -1. More than a toy! Will 
make over 20 exciting electronic devices, 
incl.: Radios, Burglar Alarms, etc. 72 
page Manual. The ideal present! 

Kit £7.13.6 incl. P.T. 

TRANSISTOR STEREO FM TUNER. Elegantly designed to 
match the Stereo Amplifier, model AA -22U seen above. Many 
special features include built -in power supply. Available in two 
units sold separately, can be built for a TOTAL PRICE KIT (STER- 
EO) £24.18.0 incl. P.T. Cabinet £2.5.0 extra (MONO) version 
£20.19.0 Kit. 

WELCOME TO OUR HEATHKIT CENTRES 

LONDON -223 Tottenham Court Road, W.1. 
Opens Mon -Fri 9 am -5.30 pm. Sat 9 am -1 pm. 
BIRMINGHAM -17 -18 St Martins House, Bull Ring. 
Tue -Sat 9 am -6 pm. Thur 9 am -8 pm. Closed Mon. 
GLOUCESTER -Bristol Road. 
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TEST INSTRUMENTS 
Our wide range includes: 
3" LOW- PRICED SERVICE OSCILLO- 
SCOPE. Model OS -2. Compact size 5" x 
7t" x 12' deep. Wt. only 9 ¡Ib. "Y" bandwidth 
2 c /s -3 Mc /s ±3dB Sensitivity 100mV /cm. 
T/B 20 c/s -200 kc /s in four ranges, fitted mu- 
metal CRT Shield. Modern functional styling. 

Kit £23.18.0. Ready -to -Use £31.18.0 
5" GEN.- PURPOSE OSCILLOSCOPE. 
Model 10 -12U. An outstanding model with 
professional specification and styling. "Y" 
band width 3 c/s-4.5 Mc /s +3dB. T/B 10 c /s- 
500 kc /s. Kit £35.17.6. Ready -to -Use £45.15.0 
DE LUXE LARGE -SCALE VALVE VOLT 
METER. Model 1M -13U. Circuit and speci- 
fication based on the well -known model V -74 
but with many worth -while refinements, 6" 
Ernest Turner meter. Unique gimbal bracket 
allows operation of instrument in many posi- 
tions. Modern styling. 

Kit £18.18.0. Ready -to -Use £26.18.0 
VALVE VOLTMETER. Model V -7A. 7 voltage 
ranges d.c. volts to 1,500 A.C. to 1,500 r.m.s. and 4,000 
peak to peak. Resistance 010 to 1,000M53 with internal 
battery. D.C. input resistance 11 MO. dB measure- 
ment, has centre -zero scale. Complete with test prods, 
leads and standardising battery. 

Kit £13.18.6. Ready -to -Use £19.18.6 
MULTIMETER. Model MM -1U. Ranges 0l-5V to 
1,500V a.c. and d.c.; 150µA to 15A d.c.; 0.20 to 20M53 
41" 50tsA meter. 

Kit £12.18.0. Ready -to -Use £18.11.6 
R.F. SIGNAL GENERATOR. Model RF- 
1 U. Up to 100 Mc /s fundamentals and 200 
Mc /s on harmonics. Up to 100mV output. 
Large accurate calibrated dial scales. Factory 
wired and aligned coil and band switch 
assemblies. Ideal for the service shop. Kit 
£13.18.0. Ready -to -Use £20.8.0. 
TV ALIGNMENT GENERATOR. Model 
HFW -1. Covers 3.6 Mc /s -220 Mc /s with 
0 -42 Mc /s max. sweep width. Stable all - 
electronic sweep circuit. Built -in marker 
oscillators -5 Mc /s crystal and 20 to 60 
Mc /s variable. AGC circuit. Positive action 
return trace blanking Kit £38.18.0. 
Ready -to -Use £49.15.0. 

TRANSISTOR POWER SUPPLY. 
Model IP -20U. Up to 50V, 1.5A output. 
Ideal for Laboratory use. Compact size. 

Kit £35.8.0. Ready -to -Use £47.8.9 

OS-2 

VVM, 1M-13U 

V-7A 

RF-1U 

Prices and specifica- 
tions subject to change 

without notice 



New! STEREO AMPLIFIER, TSA -12 

12 x 12 watts output. 

Kit £30.10.0 less cabinet 

Ready -to -Use £42.10.0 

Cabinet £2.5.0 extra 

FOR THIS SPECIFICATION 

17 transistors, 6 diode circuit + 1 dB, 16 to 50,000 c/s at 12 
watts per channel into 8 ohms Output suitable for 8 or 15 ohm 
loudspeakers 3 stereo inputs for Gram, Radio and Aux. Modern 
low silhouette styling Attractive aluminium, golden anodised front 
panel Handsome assembled and finished walnut veneered 
cabinet available Matches Heathkit models TFM -1 and AFM -2 
transistor tuners. 

Full range power ... over extremely wide frequency range. Special 
transformerless output circuitry. Adequately heat -sinked power 
transistors for cool operation -long life, 6 position source switch. 

FULL SPECIFICATION SHEET AVAILABLE 

VALVE TUNERS 

TUNERS 

<-FM 

AM /FMS 

*HI-FI FM TUNER. Model FM -4U. Covers 88 -108 Mc /s. Flywheel 
tuning. Pre assembled and aligned, R.F. tuning unit (£2.15.0 incl. P.T.) 
with I.F. output of 10.7 Mc /s and I.F. amplifier unit, with power supply and 
valves (£13.13.0). For free standing or cabinet mounting. Total Kit £16.8.0 

* HI -FI AM /FM TUNER. Model AFM -1. Covers AM 16 to 50, 200 -550 
and 900 -2000 metres FM 88 -108 Mc /s. Pre -aligned Tuning Heart (AFM - 
T1- £4.13.6 incl. P.T.) and I.F. amplifier (AIFM -A1- £22.11.6). Printed 
circuit board, 8 valves, Built -in power supply. Total Kit £27.5.0 

* Models available in two units for your convenience. 

MULTIPLEX DECODER, Model SD.1. Convert above models to stereo 
at low cost. Transistorised circuit. Self powered. Compact, matching unit. 

Kit £8.10.0. Ready -to -Use £12.5.0 
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Build Britain's Best Electronic Kits 
No special kit -building skills or Electronic knowledge required 

SPEAKER SYSTEMS 
HI -Fl SPEAKER SYSTEM. Model 
SSU -1. Ducted -port bass reflex cabinet 
"in the white ". Two speakers. Vertical 
horizontal models with legs, Kit £12.12.0 
without legs, Kit £11.17.6 incl. P.T. 

SSU-1 

Berkeley 

The BERKELEY SLIM -LINE 
SPEAKER SYSTEM, fully finished 
walnut veneered cabinet for faster con- 
struction. Special 12" bass unit and 
4" mid /high frequency unit. Range 
30- 17,000 c /s. Size 26" x 17" only 7g" deep. 
Modern attractive styling. Excellent value. 

Kit £19.10.0. Ready -to -Use £24.0.0 

COTSWOLD SPEAKER SYSTEMS. 
Outstanding performance for price. 
MFS: Size 36" x 161" x 14" deep. 

Kit £25.12.0. Assembled £33.4.0 
STANDARD: Size 26" x 23" x 141" deep. 
Kit £25.12.0. Ready -to -Use £33.4.0 

Deferred terms available in UK over £10. 

Extended terms over £75 (UK only) . 

Full specification sheet of any model available upon request 

Prices quoted are Mail Order, retail prices in general slightly 
higher. 
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Send for 
this 
Catalogue 
it's FREE 
36 pages, many models 
in colour . Hi -Fi Audio, 
Radio . Amateur gear, 
Britains largest selection 
of top quality, electronic 
kits. 

Mail for your own copy Today! - 

New! Portable Stereo Record Player, SRP -1 

Automatic playing of 16, 33, 
45 and 78 rpm records. All 
transistor -cool instant opera- 
tion. Dual LP /78 stylus. Plays 
mono or stereo records. Suit- 
case portability. Detachable 
speaker enclosure for best 
stereo effect. Two 8in. x 5in. 
special loudspeakers. For 220 - 
250v ac mains operation. Over- 
all cabinet size 15 x 3á x 101in. 

Compact, economical stereo and mono record playing for the whole 
Family -plays anything from the Beatles to Bartok. All solid -state 
circuitry gives room filling volume. 

KIT £27.15.0 incl. P.T. Ready -to -Use price on request. 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

"AMATEUR" EQUIPMENT 
80 -10m TRANSMITTER, DX -40U. 
Power inputs 75W. C.W., 60W peak 
CC phone. Output 40W to aerial. 
Provision for VFO. 

Kit £29.19.0. Ready -to -Use £41.8.0 

AMATEUR BANDS RECEIVER 
Model RA -1. To cover all the Amateur 
Bands from 160 -10 metres. Many special 
features, including: half - lattice crystal 
filter; 8 valves; signal strength "S" 
meter; tuned R.F. Amp. stage. 

Kit £39.6.6. Ready-to- Use £52.10.0 

160 -10M TRANSMITTER. Model DX- 
1000. Careful design has achieved high 
performance and stability. Completely 
self- contained. 

r Kit £81.10.0. Ready -to -Use £106.15.0 

I To DAYSTROM LTD. Gloucester. Tel. Glos. 20217. 
Please send me FREE CATALOGUE YES /NO 
Further details of model(s) 

I NAME 

DX-40U 

RA-1 

I ADDRESS 
DEPT. P.W2 J 
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WATT, PUSH -PULL OUTPUT AM- 
200 -250 Volts A.C. EZSO, 

2 -EL84. Base, treble, vol /on- 
25.15.0 (7/6 P. a P.).eize 12 x 34 x 
high. 

SPECIAL OFFER SPEAKERS. 
Goodman 8 x Sin. 3 -ohm poet 

cast 
pair). Baker's 121n. 

15-ohm pail frame 20W. 3 or 
Goodman paid or 89.10 pair. (loodman 

square 15 -ohm 121- poet paid 
pair. 

-_ ., - - I 
° ti a 

VHF /FM TUNER. 88- 102MHz. 
powered. Valves ECC85, E589, 
ECC82, two diodes and 
8 x 6 x 51in. high. Full instruction 
circuit diagrams, etc. 2/8; 
chassis. With front panel and 
2719.6 tax paid and Carr. paid. 
supplied built for 58.17.6. 

TRANSISTORISED F.M. TUNER. 
6 o 4 x'llin. Model A1005. Requires 
1OmA, 88- 108M11x printed circuit. 
tunegd; 3 I.F. stages; double tuned 
10mV output with 10 microv. 
Transistors 2SÁ235 x 2; 20A350 
8B75 and diodes 1N34, 1N80 
27.5.0 (4/6 P. O P.). 

2 x 4 WATT STEREO AMPLIFIER. 
Printed circuit. Separate power 
Metal rectifier. ECC83 and 
Negative feedback. Vol., base, 
each channel. Muting switch 
55.10.0 (7/8 P. & P.). 

Ellipt. 
paid 80/- 

15 ßb poet 
31fn. 

or 20 /- 

ice'' 

Self - 
6BW7, 

metal rect. 
book, 

free with 
brackets 

Can be 

Size 
9v. 

Cap. 
diec.; 

input. 
x 3; 

(2). Only 

pack. 
2 -EL84. 

treble 
and on /off. 

`-- H kq .. .,Z:T ^" ' ....rc= ?- =' 
i p Ty /. r, {, t f_;, * ,,-.i _c1,- ,,:, , -¡,;: ' 

-'_oi 

TRANSISTOR "SUPER SIX ". M.W. 
L.W. kit, 54 (5 /- P. & P.). Wooden 

11 it 71 x 31in. All parts may be 
separately. 

10,000 line speaker, or 7 x 4in. 
line. 

CABLE, each way 7/0048in. 
P.V.C. covered. s /1eiu. overall, 

covered. 2/6 yard, plus 1/6 poet 
quantity. 
yard REEL, 511 post paid. 

14/0048 1/6 yd.; 14/0048 twin 
yd. 

+ 1 screened 14/0048 2/- yd 
CORE 14/0048 2/- yd 

add postage 

TAPE l '. AMPLIFIER FOR 

MAGNAVOX 
'.' TAPE DECKS - 

2or4TRACK 

Chassis 121 x 51 x 41in. high. Plastic front panel "gold" finish -121 x 411n. 200 -250 
A.C. Record /Playback amp. switch; Off/On -Tone: Vol. /Me.; Vol. /Gram; Mic. Input; 
Gram. Input; Monitor; Speaker Socket. Valves 6BR7; 12A %7; EM84; EL84; 6X4. 
Separate power pack. Complete amp. and power pack, 28.17.6. (6/- P. & P.). Rexine 
covered cabinet (tan) 151 x 17 x Slice. high with eloping front for amp.; complete 
with two tweeter speakers, and special adapting brackets for Magnavox Deck 
85/- (8 /- cart.) 3 speed Magnavox 2 -track tape deck 210.17.6; 4 -track 112.15.0. 
Complete Recorders (with speed compensation) 2 -track 129;4 -track 182(carr.25/ -). 
Worth 210 more on normal retail prices. 

STEREO AMPLIFIER 2 x 3 watt 
200.250v. A.C. Maine. EZ80 and 2 x ECL86. Vo)., Tone, Balance controls, With 
o.p. Trans for 3 ohms. 9 x 31in. (plus trans. 21n. extra) x 31in. high. 26.17.6 (P. A P. 
7/6 extra). 
Three tone grey record player cabinet (by well known manufacturer) taking above 
amplifier, complete with two 611n. speakers (one speaker in removable lid). Size 
171 x 151 x 71in. high. Takeo Garrard 1000, 2000, 3000 autochangere. 24.17.6 
(plus 7/6 parr.). 
Complete Stereo Record Player using above equipment 18gns. carriage paid. 

NEW 6 PUSH -BUTTON STEREOGRAM CHASSIS 
iA, 

r 

M.W.;S.W.1:S.W.2; V.H.F.; 
Gram; Stereo Gram. Two 
separate channels for Stereo - 

with balance control. 
p 

Also operates with two 
speakers on Radio. Chassis 
size: 15 x 7 x 61in. high. Dial 
cream and red. 15 x Sin. 190- 

' 550M; 10.51M; 60 -187M; 
VHF 86 -100 Me /e. Valves: 
ECC85, ECH81, EF89, 2 x 
ECL86, EM84 and Rect. 
Price 219.19.0, care. paid or 
28.18.0 deposit and 5 monthly 
payments of 56/8. Total H.P. 
price 220.15.8. Cream moulded 
escutcheon included. 

COPPER CLAD BOARD 7/ x 148 x lin. 5/- plus 1/6 p.p. on 1; 4/6 on 2 or more. 
Maine trans. 230 -250V in; Sec. 250V. 40mA, 6.3V. IA drop thru. resin impreg. 14/- 
poet pd. (6 for CO Gardners 250V.in: 5V. or 4V. 1A, 4V. 6A 15/- post pd. Choke 
(Gardners) 120H (OrA. 5KV WKG. 20 /- poet pd. 

GLADSTONE RADIO 
66 ELMS ROAD, ALDERSHOT, Hants. 

(2 mns. from Station and unree). NULL GUARANTEE Aldershot 22240 
CLOSED WEDNESDAY AFTERNOON CATALOGUE 64. 
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Train fortomorrow'sworld 
in Radio and Television 
at The Pembridge College 

of Electronics. 
The next full timel 6 month College Diploma 
Course which gives a thorough fundamental 
training for radio and television engineers, 
starts on 24th April 1968. 

The Course includes theoretical and practical 
instruction on Colour Television receivers and is 

recognised by the Radio Trades Examination 
Board for the Radio and Television Servicing 
Certificate examinations. College Diplomas are 
awarded to successful students. 
The way to get ahead in this fast growing industry 
-an industry that gives you many far -reaching 
opportunities -is to enrol now with the world 
famous Pembridge College. Minimum entrance 
requirements: 'O' Level. Senior Cambridge or 
equivalent in Mathematics and English. 

To: The Pembridge College of Electronics 
(Dept.PW1), 34a Hereford Road, London,W.2 
Please send, without obligation, details of the 
Full -time Course in Radio and Television. 

NAME 

ADDRESS i 



peerless' 
HI -FI BAFFLE 
SPEAKER SYSTEMS 
FOR MONO OR STEREO 
The new Peerless systems are engi- 
neered to the high quality standards 
that have made Peerless pre- eminent 
in high -fidelity design over the past 
years. Our experience, together with 
the most careful selection of mater- 
ials and strictest manufacturing con- 
trols, assure performance of highest 
quality. 
All the speaker systems are mounted and 
wired on a front board covered with plastic 
fabric grille and ready for cabinet mounting. 

Available in 40, 80 or 160 Impedance. 

4-30 PABS 

4 -30 PABS (also available as KIT, see below). 
Is a 3 -way speaker system consisting of 4 speakers and crossover network. 
Max. Power Input: 39 Watts. 
Frequency Range: 30 -18000 C.D.S. in 50 litres (1.75 cu. ft.) cabinet. 
Speakers: Woofer D 120 W special. Mid Range O 570 MRC. 
Tweeters 2 X MT 25 HFC. 
Crossover Frequencies: 500 and 3500 c.p.s. 
Dimensions (inside) for 50 litres cabinet: Approximately 24rs /r5X 13)x 91in. (630 X 
340 x 234 mm). 
Brown coloured plastic fabric grille. 

2 -8 PABS (also available as KIT, see below). 
is a 2 -way speaker system consisting of 2 speakers and crossover network. 
Max. Power Input: 8 Watts. 
Frequency Range: 50 -18000 c.p.s. in 16 litres (0.57 cu. ft.) cabinet. 
Speakers: Woofer B 65 W. Tweeter MT 25 HFC. 
Crossover Frequency: 4000 c.p.s. 
Dimensions (Inside) for 16 litres cabinet: Approximately 1554+X 9 1X 811n. (395 x 245 

X 165 mm). 
Specify grey or golden coloured plastic fabric grille. 

2 -10 PABS (not available as KIT). 
is a 2 -way speaker system consisting of 2 speakers and crossover network. 
Max. Power Input: 10 Watts. 
Frequency Range: 50 -18000 c.o.s. In 6.5 litres (0.23 cu. ft.) cabinet. 
Speakers: Woofer 0 525 WL. Tweeter MT 20 HFC. 
Crossover Frequency: 3500 c.o.s. 
Dimensions (inside) for 6} litres cabinet: Approximately g55 /rr X 6} X 6 °4ein. (252 

X 158 x 167 mm). 
Dark coloured plastic fabric grille. 

3 -15 PABS (also available as KIT, see below). 
is a 3 -way speaker system consisting of 3 speakers and crossover network. 
Max. Power Input: 15 Watts. 
Frequency Range: 45 -18000 c.o.s. in 30 litres (1.06 cu. ft.) cabinet. 
Speakers: Woofer P 825 W. Mid Range GT 50 MRC. Tweeter MT 20 HFC. 
Crossover Frequencies: 750 and 4000 c.p.s. 
Dimensions (Inside) for 30 litres cabinet: Approximately 201 X 81 X 10}In. (515 X 
218 x 270 mm). 
Specify grey or golden coloured plastic fabric grille. 

3 -25 PABS (also available as KIT, see below). 
Is a 3 -way speaker system consisting of 3 speakers and crossover network. 
Max. Power Input: 25 Watts. 
Frequency Range: 40 -18000 c.p.s. In 100 litres (3.5 cu. ft.) cabinet. 
Speakers: Woofer CM 120 W. Mid Range G 50 MRC. Tweeter MT 20 HFC. 

Crossover Frequencies: 750 and 4000 c.p.s. 
Dimensions (Inside) for 100 litres cabinet: Approximately 25 X 15 x 16 1in. (635 X 380 

412 mm). 
Specify grey or golden coloured plastic fabric grille. 

terles STEREO 
R MONO AND 

SIN 

If you want to spend a little extra time to establish your high- fidelity sound system 
and at the same time save money, you can get four of our PABS systems In KITS. 
A KIT system consists of speakers, crossover network, drawing of cabinet as well as 
mounting instruction, but without baffle. 
Available in 40, 80 or 160 impedance. 

4 -30 KIT 

peerless- MCOANBOIN AT 

A trio of 2 -way and 3 -way compact speaker systems in oiled teak cabinets of bookshelf 
type. Danish design and technique at its very best. 
Available in 40. an or 160 Impedance. 

2 -10A MEDIUM 
SIZE SYSTEM 

MADE BY 

PEERLESS FABRIKKERNE A/S 
COPENHAGEN . DENMARK 

Distribution in the U.K. by 

C. E. Hammond Er Co. Limited - 90 High Street, 

Eton Windsor, Berkshire 

2 -10 COMPACT SYSTEM 
is a 2 -way speaker system in cabinet with dark coloured plastic fabric grille Combines 
one special woofer Olin.), one closed -back tweeter (21n.) and a crossover network. 
Crossover Frequency: 3500 c.p.s. Frequency Range: 50 -18000 c.o.s. Power Capacity: 
10 Watts. Cabinet Size: 101 x 63Ire X 8fin. (260 X 156 X 213 mm). 

2 -10A MEDIUM SIZE SYSTEM 
is a 2 -way speaker system in cabinet with brown coloured plastic fabric grille. Com- 

bines one special woofer (6) X 10 1in. elliptical), one closed -back tweeter (241n.) and a 

crossover network. Crossover Frequency: 3500 c.p.s. Frequency Range: 40 -18000 c.p.s. 
Power Capacity: 10 Watts. Cabinet Size: 191 X 91- X 10 3In. (500 X 250 X 270 mm). 

4 -30 MONITOR SYSTEM 
is a 3 -way speaker system In cabinet with brown coloured plastic fabric grille. Com- 
bines oné special woofer (121n.). one special mid range (5 X 7in. elliptical), two 

closed -back tweeters (241n.) and a crossover network. Crossover Frequencies: 500 and 

3500 c.p.s. Frequency Range: 30 -18000 c.o.s. Power Capacity: 30 Watts. Cabinet Size: 
25 51 x 1431, x 11 }in. (650 X 360 X 300 mm). 

Please send me details of Peerless 

CABINET SPEAKERS PABS KITS 

Mr 

Address 

Post to C. E. Hammond Et Co. Ltd., 90 High Street, 
Eton Windsor, Berkshire. 

March /P W /1968 
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L as1r's RacZio 
DON'T MISS THIS! 

HAVE YOU GOT YOUR COPY OF 
OUR GREAT "35th BIRTHDAY" 
CATALOGUE ? - FREE WITH OUR 
COMPLIMENTS 
Printed in large 16 x ilin. modern magazine 
format -the "Birthday Catalogue" contains 
thousands of different Items from our vast stocks 
of Radio, Hi -Fi, TV, Test Gear, Components, 
Communications and other equipment. 

PLUSmany bargain offers and prime 
exclusive to Lasky's 

AND in addition every copy of the 
"Birthday Pictorial" is num- 
bered and automatically entere 

you in our great "Birthday Draw" with over 
2100 in Gift Vouchers to be won. 
All goods shown In the "Birthday Pictorial" are 
available over the counter from any f ur 
branches -or by post to any address in the U.K. 
or overseas- bringing the benefits of shopping 
at Lasky's to you in your home. 

YOUR COPY IS WAITING. 
dust send your name, address and a Od. stamp 
for postage. 

A MUST FOR EVERY 
HOBBYIST AND HI -FI 

1933 -1968 
IF SERVICE IO 
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COMMUNICATION RECEIVERS 
NOW AVAILABLE FOR THE FIRST TIME 
IN GREAT BRITAIN -TWO NEW 

TRIO 
RECEIVERS 

MODEL JR -500SE 
This high performance receiver 
is made especially to cover the 
amateur bands and utilises a 
crystal controlled double hetero- 
dyne circuit for extra sensitivity 
and stability. Brief apea.: Covers 
all the amateur bands in 7 separ- 
ate ranges between 3.5 and 29.7 
Mc /s. Circuit uses 7 valves, 2 
transistors and 6 diodes plue 8 
crystals; output 8 and 500 ohm and 500 ohm phone jack. Special features: Crystal con- 
trolled oscillator Variable BFO VFO AVC ANL S meter SSB -CW 
Stand -by switch Special double gear dial drive with direct reading down to 1 kilt 
Remote control socket for connection to a transmitter. Audio output 1 watt. For use 
on 115/250 V A.C. Mains. Superb modern styling and control layout -finished In dark 
grey. Cabinet sise 7 x 13 x 10 in. Weight 18 lbs. Fully guaranteed, complete with instruc- 
tion manual and service data. 
LASKY'S PRICE £61.19.0 Carriage and Packing 12/8 

MODEL 9R -59DE 
Brief apea.: 4 band receiver cov- 
ering 550 %c /s to 30 Mc /s con- 
tinuous and electrical band 
spread on 10, 15, 20, 40 and 80 
metres. 8 valve plus 7 diode 
circuit. 4/8 chut output and 
phone lack. Special features: 
SSB -CW ANL Variable 
BFO S meter Sep. band 
spread dial IF frequency 455 
Kc /s Audio output 1.5 W 
Variable RF and AF gain con - 
trole. For use on 115/250 V A.C. 
Mains. Beautifully designed con- 
trol layout finished In light grey 
with dark grey case, sise: 7 x 15 x 10in. Weight 19 lbs. Fully guaranteed, complete with 
instruction manual and service data. 
LASKY'S PRICE £36.15.0 Carriage ami Packing 12/8, 

JOYSTICK VARIABLE FREQUENCY ANTENNA 
Revolutionary variable frequency antenna for transmission and reception. With a variable 
matching unit these antennae perform as a high 'Q' device at any selected Medium or Short 
waveband. Send for S.A.E. for descriptive leaflet. 
AERIALS (7' 8` Long) 
VFA Standard 29 15 0 
VFA De i,00e £5 19 8 

Matching units 
A.T.V. 3A 

A.T.\'. 4/11F 

£3 12 0 
£4 4 0 
£6 6 0 

HUGE PURCHASE OFFER 

CROWN MODEL TRF -6 
SUPER COMPACT AM /FM 9 TRANSISTOR 
POCKET RADIO 
Unbelievably small for an AM /FM receiver -the 
Crown is only 421n. x Sian. a Stin. Super sensitive 
9 transistor superhet circuit with directionless 
stabilised reception. AM cover; MW 335 -1605 
FM cover; 88 -108 Mc /s. Superb tone reproduction 
21in. PM speaker. Precision tuning. 8 section 
(14f in.) telescopio aerial -clips Into side when 
not in use. Output 280 mW max. Beautifully 
styled and finished cabinet In black plastic with 
silver metal trim. Operates on one 9V battery. 
Complete with leather purse, ear -piece and battery. 
List Prise 13; Om. 

SCOOP Price £7.19.6 Post 2/8. 

IDEAL FOR USE WITH THE "TOMMY" WIRELESS 
MICROPHONE - SEE BELOW 

THE LATEST 
MARVELS IN TRANSISTOR 
MINIATURISATION 

The TOMMY 
MODEL WO -11 
WIRELESS 
MICROPHONE 
This brand new wireless mie. combines 
sensitivity with miraculous miniature sise. 
only 0.72 x 0.62 x 2.24ín. Easily concealed 
with many uses -ideal for parties, gamer, or 
as a baby alarm, etc. Ideal for use with the Crown AM /FM radio and 
model A1004 FM Tuner. Brief Spec.: Short Range transmitting; frequency 
9 -107 Mc /s FM. External Antenna. Battery; Mercury 1.3V (Mallory 075 R). 
Weight 0.05os. Complete with battery and trimmer for tuning and instruction 
booklet. 
Lasky's Price £5.19.6 Post Free 
SPECIAL PACKAGE PRICE if bought with the £12.19.6 Post Free Crown TRF S AM /FM RADIO. See above 

TCC B4002 EXPORT FM 
WIRELESS MICROPHONE 
ifighly sensitive -for static or m,bile use, Signal can 
be picked up by any FM radio or tuner which receives 
frequencies between 96 -104 Mc/s over several hundred 
yards. Size only 310. x 211n. x lin. (in leather case). 
Operates on one PP3 type battery. Complete with 
clip -on dynamic ext. mike (lin. x lin. x 5 /1610.1) and 
battery. List Prim 18 One. 
Lasky's Price £6.19.6 Post free aoywbere in the world. 

These rnnnot Ar operated in the C. F. oreinp to O.P.O. regola(ionc. 

SPECIAL INTEREST ITEMS! 
NEW -LASKY'S MINIATURE TRANSISTOR 
AMPLIFIER MODULES 
Incorporating the very latest circuitry to 
provide high sensitivity and good quality 
in conjunction with extreme small sise and 
compactness. High quality Newmarket 
transistors used throughout. All designed 
to operate on 9v. miniature battery. 
Add 1/- on each for Post and Paoking. 

TYPE LRPC 1. 3 transistor. Input gens. 
50mV. Output 150mW. Output Imp. 40G. 
Sise 2 x 1 x lin. PRICE 27/6 
TYPE LRPC 4. 5 transistor. Input sens. 150mV output 330mW output imp. 15 D. Sise 
2f 11 tin. PRICE 18/- 
TYPE LIMO 5. 6 transistor. Input sens. 8mV output 3W output imp. 311. Sise 
54 x1jxlm. PRICE 59/6' 
LRPC 9. High to Low input matching pre- amplifier. Input imp. 1 meg ohm output Imp. 
2 k /ohms. Size it x if x fin. PRICE 10/6 
LEN 10. Magnetic tape replay preamp. designed so that a 450 mH head can be matched 
into any of the audio amp. modules listed above. Sises 2l x 1¡ x l in. PRICE 10/6 
Note the LRPC 9 and 10 are ideal far use with the LRPC 1, 4 or 5 and are available at the 
reduced price of 7/6 if bought with the LRPC 4. 

LASKY'S FOR SPEEDY MAIL ORDER SERVICE 
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s1ar.y's Radio 
CONSTRUCTORS BARGAINS 

LONG WAVEBAND COVER 
FOR THE SKYROVER 
A simple additional circuit provides 
coverage of the 1100/1950M. bande (in- 
cluding 150041. Light programme). This 
le in addition to all existing Medium 
and Short wavebands. All necessary 
components with construction data. 

Only 10/- extra Post Free. 
This conversion is suitable for receivers 
that have already been constructed. 

THE SKYROVER De Luxe 
7 transistor plus 2 diode euperhet, 8 wave- 
band portable receiver covering the full 
Medium Waveband and Short Waveband 
31 -94M and also 4 separate switched band - 

spread ranges, 13M., 16M., 19M. and 25M., 
with Band Spread Tuning for accurate 
Station Selection. The coil pack and tuning 
heart is completely factory assembled, 
wired and tested. Superhet, 470 Kc /s. All 
Milliard Transistors and Diodes. Uses 4 132 
batteries. Sin. Ceramic Magnet P.M. Speaker. 
500 mW Output. Telescopic and Ferrite Rod 
Aerial. Tone Control. Volume Control. 
Tuning Control and Waveband Selector. In 
wood cabinet, size 111 x 61 x 31n. covered 
with washable material, plastic trim and 
carrying handle. Car aerial socket fitted. 

be 
Can now £8.19.6 Poe - 

built for 5/- 
st 

xtra 

H.P. Terme: 60/- deposit and 11 monthly 
payments of 12/9. Total H.P.P. 810.0.3. 

Four II2 batteries 3/4 extra. 

Data 2/6 extra: refunded if you purchase the 
parcel. All components available separately. 

LASKY'S CLEAR PLASTIC 
PANEL METERS 
Precision made in Japan by HIOKI. Each meter boxed and 
tally guaranteed with all fixing muta and washers. .Sizes are 
of front panel. Add 1/6 Post on each. 
Type KM-52 3 x 21in. (illustrated) 
lmA DC 32/6 10011A 47/6 
5mADC 32/8 5001A 37/6 
300 V DC 32/6 1mA S Meter 39/8 
501,íA 58/- 
Type MK -36A ttin square 
1 esA DC 22/8 
5 mA DC 22 /6 
300V DC 22/6 
50µA 36/- 
100µA 29/8 
50011A 27/8 
1 mA 8 Meter 29/6 
Type MK -45A 2in. square 
1 mA DC 25/- 
5 mA DI; 25/- 
300V DC 25/- 
500µA 25/- 
7 mA S Meter 35/- 

Type KR-65 31 x 3in. 
1 mA DC 36/- 
5 mA DC 35/- 
300 V DC 35/- 

A 596 
10ÓµA 49/6 
500µA 42/6 
1 mA S Meter 39/6 
Type MK -85A 3in. square 
1 suA DC 36/- 
5 mA DC 35/- 
300 V DC 35/- 
5001tÁ 39/6 
1 mA S Meter 37/8 

TRANSISTOR FM TUNER 
CHASSIS 
Fully tunable -range 88 to 108 Mc /e. Completely 
wired on printed circuit. 10.3 Mc /s. 1F. 6 trans- 
istors and 3 diodes. Slow motion tuning drive. 
Size 0; .. 4 x :lin. Operates from any 9v. D.C. 
source. Full data and circuit supplied. 
LASKY'S PRICE £6.10.0 Poet 5 /- extra. 

MULTIPLEX ADAPTOR MODEL 
Now plu can enjoy stereo sound with the model F'31 Tuner above. Brief spec.: 
MPX input sensitivity 100mV. Output 150mV. Self powered Iry a 9v. battery. 4transistor 
and fi linde circuit. Size 51 x 2 x lin. Also suitable for use with other FM tuners with 
MPX input. 
LASKY'S PRICE 99/6 Poets/ - 

PACKAGE PRICE IF BOUGHT TOGETHER £11 Pont 5/- 

SPECIAL PURCHASE -VALVE UHF TV TUNERS 
Well-known British makers surplus stocks. Now available for the first lime to the Rome 
Constructors. Add 2/6 Post and Parking on each. 
In metal ease size 4 x 6 z 1 /in. Fully tenable- complete with PC86 and PC88 valves. 
LASKY'S PRICE 29/6 Without valves 7/6 

TRANSISTORS ALL BRAND NEW AND GUARANTEED 
GET 81, GET 85, GET 86 2/6; 873A, 874P 3/6; 0045, OC71, OC81D 4/6; 0044, 0070, 
0070, OC81 5/6; (match pair 10 /6); AF117, 00200 8/6; 0042, 0043, 0073, 00820 7/6. 

_ 0C201, 0020415/ -; 0C205, P0206 19/6; 0028 24/6; 0075 8 / -, 

TRANSFILTERS by BRUSH CRYSTAL CO. Available Iront stook. 
TO-01B 465 kc/s. t 2 kc/s. TO-02D 470 kc/s. +1 kc/s. 9/6 each TO-01D 470 kc/s. + 2 kc/s. TF-01B 405 kc/s. ± 2 kc/e. 
TO-0211 465 kc/s. }1 kc/e. TF-01D 470 kc/s. ±2 kc/s. Post 6d. 

SPECIAL INTEREST ITEMS! 
JUST ARRIVED - FANTAVOX 
TAPE CASSETTE PLAYER 
This machine is the liter of its t tle and is designed speci- 
fically to replay pre- recorded tape cassettes made for the 
PHILIPS and other casette systems. The cassette is 
imply slipped into the machine and is immediately ready 

to play. Each cassette gives over 40 minutes play (twin 
track), no Ions of time if rewinding -simply turn cassette 
over. Constant tape speed 15 i.p.s. Only two controls off/ 
play and vol. Fully transistorised, powerful vol., bust in 
speaker, socket for personal earpiece. Operates on 6 pen- 
light. batteries. Very attractively styled shockproof plastic 
cabinet size 61 o 45 x Sin. with wrist strap. Complete with 
earpiece and batteries. There are now over 200 musi- 
cassette titles available: jazz. pop, shows and classics. 
This machine allows you to play the n a tie of your choice 
anywhere -any! ime. 

LASKY'S PRICE £9.19.6 r -t 5t- 

NEWACTUATED 
MICROPHONE 

MODEL B 5001 
This new voice a,tuated microphone is designed for use with tape 
recorders with facilitiez for remote control. The microphone is fitted 
with a three position switch allowing normal hand remote control, 
voice noitivity action and off. The degree of voice or sound level re- 
quired to operate the recorder can be adjusted. The microphone is self 
powered by one 9V (PP3 type) battery giving 6 to 10 hrs. operating 
time. Super sensitive 6 transistor circuit. Strong black plastic case. 
Length 74in. Designed for hand held use or lying flat. Fitted with 2.5 
and 3.5 ntm. plugs tnr fitting polarised sockets. 

LASKY'S PRICE £6.19.6 Post3/6 

TWO BAND TRANSISTOR CAR RADIO BARGAIN! 

THE ROYAL CR -62 
A new high quality imported all transistor super- 
het car radio that really breaks the quality /price 
barrier. A Inique feature of this set are the four 
31 /W band station preselection button which you 

urselt set to your own four favourite stations- 
his is in addition to full M /W band cover over 

735 -1005 Kc /s and full L/W band cover over 
170 -3110 Kc /s 11F frequency 455 Ke /e.). Exter- 
nally adjustable aerial trimmers ensure maximum 
output. Six transistor (including one drift type) 
and one diode circuit provides powerful 2W output. The set is adjustable for use on either 
positive or negative ground 12V systems (external line fuse titled). Standard mounting 

ze 6; n 5I Sim-tronc panel din. larger all round -finished in anodised aluminium with 
black posh buttons. Complete with mounting brackets. full installation instructions and 
2 baffle boards (for round or elliptical speaker). Fully guaranteed. 

LASKY'S PRICE £9.19.6 Post 5/- 
8 x 4jn. elliptical 80 dynamic speaker 17/6 extra -Post FREE. 
SPECIAL OFFER -LOCKING CAR AERIAL Model 83003 five section 402 extension 
heavy chrome telescopic wing mounting type with 'nioue locking device to protect the 
anteing when closed. Complete with mounting bracken., lead and plug and Iwo "keys ". 
LASKY'S SPECIAL PRICE 39/6 Post Free with the Royal CR -tit. Post Sep. 2/6. 

M USICASSETTES 
There are now over 200 Musicaeeette titles available-jan-pop-shows-classics- 
on Philips, Mercury. Fontana, C.B.B., Pye. Reprise, Chess, W.B., Rama entra, 
Page 1. Send S.A.E. for fail lint. 

NEW INTERNATIONAL TAPE 
FAMOUS AMERICAN MADE BRAND TAPE AT RECORD LOW PRICES 

sin. Message tape, 150ít. 2 
Message tape, 22511 3 
Message tape, 300ft 7 

:;;min. Triple play, 600ft. Mylar 10 
4in. Triple play, 900ft. Molar 17 

Double play, 120011. Mylar 15 
lin. Long play, 900ft. Acetate 10 
Sin. Standard play, 600ft. PVC S 
5in. Triple play, 18O0ft.Mylar 85 
5; in Double play. 150011. Il ylar 22 

55in. Long play, 1200ft. Acetate... 12 
51in. Standard play, 850ft. PVC... 11 
55in. Long play, 1200ft. Mylar.... 15 
52in. Triple play, 2400ft. Mylar.... 45 
7in. Standard play, 1200fí. Acetate 12 
71n. Standard play, 1200ft. Mylar 12 
7in. Long play, 1800ft. Mylar.... 19 
7in. Double play, 2400ft. Mylar... 26 
7in. Long play, 1800ft. Acetate... 15 
7in. Triple play, 360oft. Mylar.... 50 

P..I l'. 1 / -' -erra per reel. 4 reels and over Post Free. 

Branches 
207 EDGWARE ROAD, LONDON, W.2 Tel.: 01 -723 3271 
Open all day Saturday early closing 1 p.m. Thursday 

33 TOTTENHAM CT. RD., LONDON, W.1 Tel.: 01 -636 2605 
Open all day. 9 a.m. -6 p m. Monday to Saturday 

152/3 FLEET STREET, LONDON, E.C.4 Tel.: FLEet St. 2833 
Open all day Thursday, early closing 1 p Saturday 

High Fidelity Audio Centres 

42 TOTTENHAM CT. RD., LONDON, W.1 Tel.: 01 -580 2573 
Open all day Thursday, early closing 1 p.m. Saturday 

118 EDGWARE ROAD, LONDON, W.2 Tel.: 01 -723 9789 
Open all day Saturday, early closing 1 p.m. Thursday 

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3 -15 CAVELL ST., TOWER HAMLETS, LONDON, E.1 Tel.: 01 -790 4821 
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VIKING AMPLIFIER 
50 WATT AMPLIFIER 
An extremely reliable general 
purpose valve amplifier. Its rug- 
ged construction yet space age 
styling and design makes it by far 
the best value for money. 
TECHNICAL SPECIFICATIONS 
4 electronically mixed channels, with 2 
inputs per channel, enables the use of 8 sep- 
arate instruments at the same time. The volume controls for each channel 
are located directly above the corresponding input sockets. 
SENSITIVITIES AND INPUT IMPEDANCES 
Channel 1 4mV at 470K These 2 channels (4 inputs) are suitable for 
Channel 2 4mV at 470K microphone or guitars. 
Channel 3 200mV at lm Suitable for most high output instruments 
Channel 4 200mV at lm (gram, tuner, organ etc.). 
Input sensitivity relative to 10w output. 
TONE CONTROLS ARE COMMON TO ALL INPUTS 
Bass Boost +12dB at 60 Hz /s. Bass Cut -13dB at 60 Hz /s. 
Treble Boost +11dB at 15 KHz /s. Treble Cut -12dB at 15 KHz /s. 
With bass and treble controls central -3dB points are 30 Hz /s and 
20 KHz /s. 
POWER OUTPUT 
For speech and music 50 watts rms. 100 watts peak. 
For sustained music 45 watts rms. 90 watts peak. 
For sine wave 38.5 watts rms. Nearly 80 watts peak. 
Total distortion at rated output 3.2%1 at 1KHz /s 
Total distortion at 20 watts 0.15% 
Output to match into 8 or 15 ohms speaker system. 
NEGATIVE FEED BACK 20dB at 1KHz /s. 
SIGNAL TO NOISE RATIO 60dB. 
MAINS VOLTAGES 
Adjustable from 200 -250v A.C. 50-60 Hz /s. 
A protective fuse is located at the rear of unit. 
VALVE LINE UP 
Double purpose ECC83 x 3, EL34 x 2 and 
GZ34. 

Price 

27 gns 
P Et P 20/- 

FOUR PLUS FOUR Stereo Amplifier 
A superb high quality, yet inex- 
pensive stereo amplifier. Due to 
the great demand we are now able 
to offer this precision made instru- 
ment at a fantastically low price. 
The high quality, reliability and 
styling has been maintained in 
spite of its low price. 
SPECIFICATIONS 
Elegant styled cabinet (sizes 16" 
wide 5" high 8i" deep) in black 
rexine and woodgrained sides. 
Brushed aluminium front panel 
with contrasting black / silver 
knobs. 
CONTROLS 
Stereo /Mono switch. Gram /Aux 
switch. Volume left. Volume right. 
Treble (cut and lift). Bass (cut and 
lift). Separate on /off switch. Neon 
pilot indicator. 
INPUTS AND OUTPUTS 
(per channel) 
Gram, aux, tape out and speaker 
out. A switched mains socket is 

also provided at the rear of unit. 
Employs Milliard valves throughout. 
ECC83 and 2 x ECL 86 with a metal 
bridge rectification. 
TECHNICAL SPECIFICATIONS 
Gram sensitivity 40mV at 1 KHz. 
Aux sensitivity 50mV at 1 KHz. 
(Sensitivities are given for rated out- 
put). 4 watts r.m.s. 
(8 watts r.m.s. in 
monoral position). 
Output matches in- 
to standard 3 ohms 
speaker system. 
Suitable 10" x 8" 
speakers are avail- 
able at 29/6 each, plus 5/- p. & p. 
Bass control at 100 Hz lift + 9dB 
cut - 10dB. Treble control at 
10 KHz lift + 8dB cut - 13dB. 
Total harmonic distortion 0.35% 
at 3 watts and 2% for rated output 
at 1 KHz. Negative feedback 13dB 
at 1 KHz. Mains supply 220 -250V 
A.C. 50-60 Hz. 

Price 

13 gns 
P & P 15/- 

8 -watt 4 -valve PUSH -PULL 
AMPLIFIER £t METAL RECTIFIER 
Size: 9" x 6" x 11 ". A.C. Mains, 200 -250V, 4 valves. 
For use with Std. or L.P. records, musical instru- 
ments, all makes of pick -ups and mikes. Output 8 
watts at 5 per cent of total distortion. Separate 
bass and treble lift control. Two inputs with 
controls for gram. and mike. Output transformer tapped for 3 and 15 ohm 
speech coils. Built and tested. £4.4.0. P. & P. 11/ -, 8" x 5" speaker to suit 
price 14/6 plus 1/6 P. & P. Crystal mike to suit 12/6 plus 1/6 P. & P. 

GEC KETTLE ELEMENT 
3,000W WITH AUTOMATIC EJECTION 
200/240v. Size of hole required 1*" 
List Price 32/ , Our PRICE 
15/ -. P. & P. 1/6. 

RADIO Et TV COMPONENTS (Acton) LTD 

21c High Street, Acton, London, W3 
Shop Hours 9 a.m. -6 p.m. Early Closing Wednesday 

Goods not despatched outside O.R. Terms C.W.O. 
AU enquiries Stomped Addressed Envelope 

Also at 323 EDGWARE ROAD, LONDON, W.2. Personal shoppers only. 
Early Closing Thursday. All orders by post to our Acton address. 

STAR SR 150 COMMUNICATION RECEIVER 
Frequency range: 535Kc /s- 30Mc /s. 
4 wavebands. 5 valve superhet. In- 
corporates BFO, bandspread tuning, 
"S" meter, external telescopic aerial 
and ferrite aerial. Built -in 4in. speaker. 
Easy -to -read dial. For 240V A.C. 
operation. Complete, brand new, with 
full instruction manual. 15 gns., 
P. & P. 10 / -. 

POCKET MULTI -METER 
Sine 31 z 21 z llln Meter size 2i x lain Sensitivity 1000 
O.P.V. on both A.C. and D.C. volts. 0 -15, 0 -160, 0 -1000 
D.C. current 0- 150mA. Resistance 0-100k O. Complete 
with test prods, battery and full instructions, 4216. P. & P. 
3/6. FREE GIFT for limited period only. 30 watt Electrio 
Soldering Iron value 16 /- to every purchaser of the Pocket 
Multi- Meter. 

ANTI -THIEF CAR BURGLAR ALARM 
The Melguard Safermatic consists of an electrical device housed in small 
metal box 4" x 2" x 1 }", which has been designed and developed to provide 
protection required by the average motorist at an economic cost. Using 
this system, an alarm and the immobilised condition is set automatically 
as soon as you park the car. Should you leave the key in the ignition, no 
one but you can drive the car away. Upon entering the vehicle the method 
of starting the car is by switching on the ignition, depressing two bidden 
switches, and simultaneously operating the starter. Location of the 
switches is known only to you. Should the alarm be set off it can be 
stopped by following the normal starting procedure. For 12V operation. 
List price 79/6, our price 29/6 plus 2/6 P. & P. Full easy -to- follow in- 
structions supplied. 

3 to 4 Watt AMPLIFIER 
3-4 watt Ampliticr built and tested. Chassie size 7 s 3i z 
lin. Separate base, treble and volume control. Double 
wound mains transformer, metal rectifier and output 
transformer for 3 ohms speaker. Valves ECC81 and 6V8. 
88.5.0 Plue 5/6 P. & P. 

600 mW SOLID STATE 
Features NPN and PNP 
Complementary Symmet- 

4- TRANSISTOR AMPLIFIER neat Outp toff Stag 
The 

mers ensures maximum efficiency and frequency response. Automatic 
heat compensation. Combined AC /DC feed back. Class B output stage. 
i.e. output power is proportional to total current consumption, this 
ensures long battery life. Under no signal condition (1Q) current drain is 
approx. l2mA at 9 volts (4mA in the output pair). Printed circuit construc- 
tion, size 21" x x 1'. Speaker output impedance 12 ohms. Output power 
600mW at 5% distortion, 400mW at 2.5% distortion, 750mW at 10% 
distortion. Supply 9 volts. Total current consumption at a reasonable 
listening level approx. 35 -40mA at full power (speech and music), average 
65mA. Sensitivity for 50mW output is 10mW. Frequency response -3dB 
points 90c /s and 12Kc /s. Price 15/ -, plus 1/- P. & P. 7" x 4" speaker to 
suit, 13/6 plus 2/- P. & P. 

NEW TRANSISTORISED 
SIGNAL GENERATOR 

Size 5t z 3f r 1 tin. For IF and RF alignment and AF 
output 700 c/s frequency coverage 460 kc /e to 2 me /e 
in switched frequencies. Ideal for alignment to our 
Elegant Seven and Musette. Built and tested. 39/6` P, & P. 3/6. 

BSR TAPE DECKS 
200/250V A.C. mains 

Type TD2 Tape speed 31 twin track, £6.19.6. 
Type TD10 2- track, 3 speed, plus rev. counter - 
£7.19.6. 
Type TD10 4- track, 3 speed, plus rev. counter - 
£9.5.0. P. & P. on each 7/6. 

R a TV FIRST QUALITY P.V.C. TAPE 
51" Std. 850ft 9/- 5" L.P. 
7" Std. 1200ft 11/6 3" T.P. 
3" L.P. 240f t... 4/- 5" T.P. 
51" L.P. 1200ft 11 /6 51" T.P. J 7" L.P. 1800ft 18/6 7" T.P. 5r D.P. 1800ft 18 /6 4" T.P. 

P. & P. on each 1/6, 4 or more post free. 

850ft. 
600f t. 

1800ft. 
2400f t. 
3600ft. 
900ft. 

..10/6 

..10 /6 

..25/6 

..32/6 

..42/6 

..15/- 

EXTRACTOR FAN 
AC Mains 
230/250 v. 
complete 
with pull 
switch. 
Size 6' x 
6" x 4 ". 
Price 27]6 
plus 5/- 
P. & P. 

AC MAINS 

MOTOR 
1400 R.P.M. 

230/250v 

PRICE 

9/6 
P. & P. 3/- 



m Radio 

with BABY ALARM hcilities.: 

600 milliwatt solid state 7 transistor plus diode and thermis- 
tor. Completely modulised high quality portable radio 
featuring complementary NPN and PNP output stage. The 
comprehensive easy -to- follow drawings supplied make this 
the easiest -ever transistor radio set of parts, with the follow- 
ing features: 

Simple connections to only 6 tags on the R.F. /1.F. module, 3 I.F. 
stages, osc. coil and 3 transistors which with their associated 
components are completely wired. 
Only 4 connections on the A.F. module to complete the 4 transistor 
600 milliwatt solid state amplifier. 

Pre -aligned R.F. /I.F. module built and tested. 

A.F. module built and tested. 

Fully tunable over M.W. and L.W. bands. M.W. 540 -1640 Kc /s 
(557 -183 metres). L.W. 150 -275 Kc /s (2000 -1100 metres). 

Intermediate Frequency 470 Kc /s. 

Sensitivity: M.W. at 1 Mc /s 10 microvolts plus or minus 3dB. 
L.W. at 200 Kc /s 40 microvolt plus or minus 4dB. 

High Q internal ferrite rod aerial on both wavebands. 

Class 'B' modulised output stage with thermistor controlled heat 
stabilisation. Class 'B' output stage ensures long battery life. 
Current drain is proportional to the output level. Total current drain 
of the receiver under no signal conditions is 10 -12 mA. At 
reasonable listening level 20 -30 mA. 

Extension sockets for car aerial input, tape recorder output (Inde- 
pendent of volume control) and External Speaker. 

plus 7/6 postage Fr packing 

CAN BE USED AS 
BABY ALARM 

Circuit and 
parte tae 
gie free 
with ports. 

All components (except speaker) mount on the printed circuit 
board. Easy -to- follow instructions. Size of cabinet 12in. long, 
8in. high and Sin. deep. 

Finger -tip controls. 

Elegant Seven Mk HI COMBINED 
PORTABLE and CAR RADIO 

TUM 

II ELEGANT- SEVEN_1 

POWER SUPPLY KIT 
To purchasers of 'Elegant Seven' parts, 
incorporating mains transformer, recti- 
fier and smoothing condenser. A.C. 
mains 200/250 volts. Output 9v 
100mA. 9/6 extra. 

ONLY £4.4.0 
Plus 7/6 P. 6 P. Parts List and 
circuit diagram 2/8 FREE with 
parts. 

SPECIAL OFFER 
Buy yourself an easy to build 7 transistor radio and save at least 
£10.0.0. Now you can build this superb transistor superhet radio 
for under £4.10.0. No one else can offer such a fantastic radio with 
so many de luxe star features. 

* De luxe wooden cabinet size 12 }" x 8 }" x 31". 

* Horizontal easyto read tuning scale printed grey with black letters, sizel1t "x2 ". 
* High 'Q' ferrite rod aerial. 

* I.F. neutralization on each separate stage. 

* D.C. coupled push pull output stage with separate A.C. negative feedback. 

* Room tiling output 300mW. 

* Ready etched and drilled printed circuit board back printed for foolproof 
construction. 

* Fully comprehensive Instructions and point -to -point wiring diagrams. 

* Car aerial socket. 

* Fully tunable over medium and long wave .168 -535 metres and 1250 -2000 metres. 

* All components ferrite rod and tuning assembly mount on printed board. 

* 5" P.M. speaker. 

* Parts list and circuit diagram 2/6, free with parts. 

RADIO & TV COMPONENTS (ACTON) LTD. 
21C HIGH STREET ACTON LONDON W3 
OPEN .9 a.m. -6 p.m. INCLUDING SATS. EARLY CLOSING WED. GOODS NOT DESPATCHED 
OUTS /DE U.K. TERMS C.W.D. All enquiries stamped addressed envelope 

All orders by post to be sent to our Aston address 

323 EDGWARE ROAD, LONDONW2 
Personal shoppers only. Early closing Thursday. 
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PADGETTS RADIO STORE 
OLD TOWN HALL, LIVERSEDGE, YORKS. Telephone: Cleckheaton 2866 

VALVE LIST -Ex. Equipment. 3 months' guarantee 
10F1, EF80, EB91, ECL80, EF50, PY82, PZ30, 20P3. All at 10/- per 
doz. Post paid. Single valves, post 7d. 

ARP12 1/6 EL38 5/- PY81 1/6 U801 8/6 6K25 5/- 
EB91 9d. EY86 5/- PY82 1/6 10P13 2/6 6L6 6/- 
EBF80 3/- KT36 5/- PZ30 5/- 185BT 8/6 6P25 5/- 
ECC81 3/- PCC84 2/- U25 5/- 20D1 3/- 6U4 5/- 
ECC82 3/- PCF80 2/- U191 5/- 20L1 5/- 6V6 1/9 
ECC83 4/- PCL82 4/- U281 5/- 20P1 5/- 6P28 5/- 
ECL80 1/6 PL36 5/- U282 5/- 20P3 2/6 EY51 2/6 
EF50 1/- PL38 7/- U301 5/- 5U4G 4/- 
EF80 1/6 PL81 4/- U329 5/- 6B8 1/8 
EF91 9d. PY33 5/- U251 5/- 6K7 1/9 

NEW VALVES EX UNITS 
1T4, 2/ -; 1 L4, 2/ -; 1A3, 2/6; 1 S5, 2/6; 12AT7, 3/ -; 3A4, 2/6; EF91. 
2/ -; EB91, 1/3; EL91, 2/; UU8, 4/ -; 6SN7, 2/6; box of 50 
ARP12 Valves, 22/ -, post paid. 

Jap Personal Earpiece. Small or large plug, 1/11. Post paid. 
Silicon Rectifiers. 500mA, 800 P.I.V. No duds, 2/6. Post paid. 

Top Grade Diodes, 3/6 per doz. No duds. 

Motors, Quarter H.P., 230 Volt. 1400 revs, 26/ -. Carriage 10/ , 
Sixth H.P., 15/ -. Carriage 10/ -. Ex washing machines. All tested. 

Top Grade Mylar Tapes. 7 -inch Standard, 11/6; L.P., 14/ -; 
D.P., 19/6. 5 -inch Standard, 7/9; L.P, 10/ -. Post on any tape 1/6 
extra. 

Speakers ex TV Sets. All 3 ohm P.M. and Tested. 6 x 4, 31 -. 
Post 2/9. Six for 22/ -. Post paid. 7 x 4, 5/ -. Post 2/9. Six for 34/ -. 
Post paid. 5 -inch round, 3/ -. Post 2/9. Six for 22/ -. Post paid. 

New 12 -inch Speakers. 3 or 15 ohm with built -in tweeter. P.M., 
28/6. Post paid. 

SPECIAL SALE OF EX ARMY SURPLUS 
Small S.W. Chassis. 6 x 4 inch. Complete with slow motion drives, 
condensers and spares, 3/9. Post 6/6. 
New Test Set, Type SB. Complete with valves and 3 -inch 0.1 
milliamp meter. Less crystal, 35/ -. Carriage 10/ -. 
Electric Clock Movement. Complete with train of brass gear 
wheels. Tested on 230 -250 A.C. mains, 8/6. P/p 4/6. 
U.S.A. 6 and 12 volt Stabilized Power Pack, Type PE97A. Used 
condition. Not tested, 15/ -. Complete 10/ -. 
Type 19 Sets, Mark 3. Good clean condition. B Set removed also 
807 valve. Receiver Side Bench tested. All you require is a power 
pack. This set will not transmit. Price 35/ -. Carriage 10/ -. 
Reclaimed TV Tubes. Six months' guarantee. AW43 -80, 40/ -; 
MW43 -69, 30/ -; CRM172, 30/ -; CRM142, 17/- ; MW36/24, 17/ -. 
12 -inch tubes, 10/-. Carriage on any tube 10 / -. 
Brand New 19 -inch TV tubes with slight glass fault, 50/ -. Carriage 
10/ -. 12 months' guarantee. 
Bush TV53, 14 inch. TV set. Perfect working order with good tube. 
Ideal for 625 line picture conversion. 13 channels. Cabinet fair. 
£5. Carriage 15/ -. 
R.G.D. 17 -inch Deep 17. TV set. Perfect working order with 
good tube. 13 channels. Cabinet fair. £8. Carriage 15/ -. 
Ex R.A.F. Tube Unit Type 266. Fitted with VCR97 tube and 
Mu Metal screen. Full of EF50 valves. Many spares. Grade 1, 
27/ -, carriage 10 / -. Grade 2, 22/- carriage 10/ -. 
Indicator C.R.T. Type 7921. Complete with 5in. tube type 2292. 
Front marked in figures, also many spares. Less valves, clean 
condition. 10/ -, carriage 10 -. 
Untested TV Sets. 17in. 50/ -, carriage 15/ -. 14in. 30/ -, carriage 
15/ -. All sets complete with tube, valves and back. 
Test Set Type 290. Complete with 230 volt A.C. power pack. 
Sixteen valves. Many spares, 27/ -. Carriage 10 / -. Clean condition. 

HOME RADIO LTD., Dept. PW, 187 London Rd., Mitcham, Surrey CR4 2YQ, Phone : 01 -648 3282 

Which type of Shopper are you? 

AMP' 

_Shopper A' 
d 

Shopper "A" looks ready to die of exposure; while the 
worst that can happen to `B" is that, being so absorbed 
in his Home Radio Catalogue, he might burn his toast! 
In spite of his brave search for the electronic components 
he needs, "A" may return with only a shocking cold, 
whereas `B" can order in comfort, knowing that all his 
requirements will be met, and very quickly too! 
You too can join the contented "B's" (there must be about 
90,000 of them). Simply post the coupon with 9/6 P.O. or 
cheque (7/6 + 2/- P. & P.). Each catalogue contains 5 
vouchers worth a total of 5/- if used as directed. 

812 

Please write your name and address in block capitals 

NAME 

ADDRESS.. ...... ............................... 

HOME RADIO LTD., Dept. PW, 
187 London Road, Mitcham, Surrey. CR4 2YQ. 



50µA 37/6 
100µA 35 /- 
200µA 32/6 
500µA 27/6 
50 -0 -50µA 35/- 

CATALOGUE 
* ELECTRONIC COMPONENTS * TEST EQUIPMENT * COMMUNICATIONS 

EQUIPMENT * HI -FI EQUIPMENT 

We are proud to introduce our first 
comprehensive catalogue of Electronic 
Components and equipment. Over 150 

pages fully illustrated, listing thousands of 

items, many at bargain prices. Free discount 
coupons with every catalogue. Everyone in 
electronics should have a copy. 

CLEAR PLASTIC METERS 
First grade quality Moving Coil panel meters available 
ex- stock. S.A.E. for Illustrated leaflet. Discounts for 
quantity. Available as follows: Type MR 38P, 1s11/asin. 
squarefronto. 

100 -0- 1001/A 32/8 200mA . 25/- 100V D.C.....25 /- 
500 -0 -í00/A 25/- 300mA 25/- 150V D.C..... 25/- 
1-0-1mA ....25/- 501/mA 25/- 300V D.C.....25 /- 
1mA 25/- 750mA 25/- 500V D.C. ...25/- 2mA 25/- IA D.0 25/- 750V D.C.....25 /- 
5mA 25/- 2A D.0 25/- 15V A.0 25/- 
10mA 25/- 5A D.0 25/- 50V A.C. 251- 20mA 25/- 3V D.0 25/- 150V A.C. .... 25 /- 50mA 25 /- 10V D.C.....25 /- 300V A.C. ... 25/- 100mA .... 25/- 20V D.0 25/- 500v ....ib /- 
1501nA 25/- 50V D.0 25/- 'S' Meter lmA 29/6 POST EXTRA. Larger sizes available -send for lists. 

ADMIRALTY B.40 RECEIVERS 
Just released by the Ministry. High quality 10 valve receiver manufactured by Murphy. Coverage in 5 bands 650 Ke /s -30 Mc/s. 
I1F. 500 Kc /e. Incorporates 2 R.F. and 3 LF. stages, band - pass filter, noise limiter, crystal controlled B.F.O., calibrator 
IIF, output, etc. Built -in speaker, output for phones. Operation 
150/130 volt A.C. Size 191 x 13/ x 16in. Weight 114 Ibs. 
Offered in good working condition, 222.10.0. Carr. 30/ -. With 
I 

" cuit diagrams. Also available B.41 L.F. version of above. 
-r Kees. -700 Nis. £17.10.0. Carr. 30/, 

UNR -30. 4 BAND 
COMMUNICATION RECEIVER 

Covering 550 K - Mole. Incorporates 
variable IWO Aa I It So II reception. Built in 
speaker and phen, jack. Metal cabinet. 
Operation 2201240v. À.C. Supplied brand 

streeguaranteed 
with In- £12.10.0 t ions. t'arr.7 /6. 

MODEL ZQM TRANSISTOR CHECKER 
It has the fullest capacity. for 
checking on A, B and leo 
Equally adaptable for 
checking diodes, etc. Spec 
An 0.7- 0.9967. B: 5 -200. 
Ico: 0.50 microampa 
0-5mA. Resistance for 
diode 2000 -1 Meg. 
Supplied complete with 
instructions, battery and 
leads. 25.19.6. P. & P.2/6. 

TE -20RF SIGNAL GENERATOR 
Accurate wide range signal generator cover- 

ing 120 Ke/s -260 
Mc /s on 6 banda. 
Directly calibrated 
Variable R.F. at- 
t,nnator. Operation 
050/240v. A.C. 
Brand new with in- 
atructions.212.10.0. 
P. & P. 7/6. S.A.E. 
for details. 

TE -65 VALVE VOLTMETER 
High quality instru- 
ment with 28 ranges. 
D.C. volts 1.5 -1 500v 
A.C. volts 1.5- 1,500v. 
Resistance up to 1,000 
megohms. 220/240v. 
A.C. operation. 
Complete with probe 
and instructions, 215. 
P. & P. 0/ , 
Additional Probes 
available: R.F. 35/ , 
H.V. 42/8. 

MAGNAVOX 363 TAPE DECKS 
3 speed. 11-3q -7/ ips. Carr. paid. S -track 
210/10/ -; 4 -track 213/10/ -; 2 -track Stereo 
218/10/ , 

PROFESSIONAL 20,000 o.p.v. 
LAB. TYPE MULTITESTER 

With automatic overload protection, mirror 
scale. Ranges: 1/10/50/250/500 /1,000 volts, 
D.C. and A.C. 0- 500µA, 10mA, 250mA. 
Current: 0 /20K, 200K, 2 megohm. Decibels: -20 to +22dB. 25.10.0. P. & P. 2/6. 

ARF -100 COMBINED AF -RF 
SIGNAL GENERATOR 

AF. SINE WAVE 
20- 200,000 c /s. 
Square 50- 
30,000 /s e 0 /P. 
HIGH IMP. SIV. 
P /l' 6000 3.8V 
P /P. 
TF. 100 kc /s -300 
Mc /s. 

Variable R.F. attenuation ant /est. modulation 
Incorporates dual purpose meter to monitor 
AF. output and / od. on R.F. 220/240V 
a.c. 227.10.0. Carr. 7 /(i. 

GARRARD DECKS 
SRP12 player mono or stereo 24 4 
1000 changer mono or stereo 
2000 changer mono or stereo 
A50 mono or stereo 
3000 changer mono or stereo 
3000 Bonntone stereo 
ATO Mk II mono or stereo 
A70 Mk. II 
A70 Mk. Il Sonotone stereo 
LAB80 Mk. 11 changer less cart 
401 transcription deck 
All plus 5/- P. & P. 

25 15 
26 19 
27 17 
27 19 
28 19 
28 19 

612 12 
214 14 
224 0 
£27 0 

AMERICAN TAPE 
First grade quality. American tapes. 
Brand new. Discount or quantities. 
3in., 225ft. L.P. acetate 4/- 
31in. O011ft. T.P. mylar 10/- 
5in. 61111ft. std. plastic 8/0 

in. 900ft. L.P. acetate 10/- 
51n. 1,200ft. D.P. mylar 15/- 
5in. 1,800ft. T.P. mylar 35/- 
5qin. 1,200ft. L.P. acetate 12/6 
Min. 1,800ft. D.P. mylar 22/6 
51i1. 2,400ft. T.P. mylar 45/- 
7ín. 1,200ft. std. acetate 12 /6 
Tin. 1,800ft. L.P. acetate 15/- 
7in. 1.800ft. L.P. mylar 20/- 
7hí. 2,40011. D.P. mylar 25/- 
7in.:3,601115. T.P. mylar 58/6 
1,,,t,.:, O . Over £3 post paid. 

NOMBRE% 
MENT. 

TRANSISTORISED EQUIP - 
All Post Paid with Battery 

TF144G STANDARD SIGNAL GENERATORS 
85 Kc /s -25 Mc/s. 225. Carr. 30/ -. 

Brand 

VARIABLE VOLTAGE 
TRANSFORMERS 

New -fully Shrouded. Input 230v. 
50 /60c /e. Output 0.260 
Volte. 
1 Amp 24.10.0 
2.5 Amp 25.17.8 
I Amp 29.0.0 
8 Amp. 213.10.0 
10 Amp. 217.0.0 
12 Amp. 819.10.0 
20 Amp £32.10.0 

Post extra 

Model 22 P.S.... 0 -15v. D.C. 214. Model 30 
lmIio Generator 10 c/s -106 Kc/e 219.10.0. 
?L dcl 31 R.F. Generator 150 Re /e. -S50 Mc /s. 
£12.10.0. Model 27 Signal Generator 150 
Kc /e. -350 Me /a. 210.10.0. Model 62 C.R. 
Bridge 29. Mode] 66 Inductance Bridge 218. 
Model 61 P.B.U. 0.5 -15v. D.C. 28.10.0. 

NEW MODEL 500 
30,000 o.p.v. With over- 
load protection, mirror 

scale. 0/5/1/2.5/10/25 / 
100/250/500/1,000v. D.C. 
0/2.5/10/25/100 /250/500/ 
1,000v. A.C. 
0 /50µA /5/50/500mÁ. 
1'1 amp. D.C. 
0 /60K /6 Meg. /60 Meg. O. 
28.17.6. Post Paid. 

PRINTED 
CIRCUITS 

Five assorted prin- 
ted circuit boards 
with transistors, 
diodes, sistors, 

condensers, e etc. 
(guaranteed mini- 
mum 20 transistors. 
Ideal for expert- 

Multi 

mentare. 5 boards I 
for 10 / -. P. & P. 2/ -. 

I I 2 -WAY RADIOS 
Super quality. Brand new 
and guaranteed. 
3 transistor 26.15.0 pr. 
4 transistor 28.19.8 pr. 
5 transistor 27.10.0 pr. 
6 transistor 28.12.6 pr. 
6 transistor De Luxe 

212.10.0 pr. 
10 transistor 222.10.0 pr. 

13 transistor 500 MW 231.10.0 pr. 
13 Trans. 1W 235.0.0 pr. Post extra. 

These cannot be operated in U.K. 

TRANSISTORISED 
TWO -WAY 
TELEPHONE 
INTERCOM 
Operative over amazingly 
long distances. Separate call 
and press to talk buttons, 
2 -wire connection. 1000's of 
applications. Beautifully fin- 
ished in ebony. Supplied 
complete with batteries uni 
wall brackets. 
25.19.6. P. & P. 3/6. 

*TRANSISTORISED FM TUNER* 
6 TRANSISTOR 
HIGH QUALITY 
TUNER, SIZE 
ONLY6 x 4 :n 21in 
3 I.F. stages. 
Double tuned dis- 
criminator. Ample 
output to feed 
most amplifiers. 

Operates on 9 volt battery. Coverage 88- 
108 Mc /s. Ready built ready for use. Fan- 
tastic value for money. 28.10.0. P. & P. 2/6 

STEREO MULTIPLEX 
ADAPTORS 5 Gns. 
SINCLAIR EQUIPMENT 

212 12 watt amplifier, 89/8. 
PZ4 Power Supply Unit 99/6 

Stereo 25 Preamp., £9.19.6 
Q14 Speakers, 66.19.6 

Micromatie Radio Kit, 
49/8. Built 59/6 

Micro FM Radio Kit 
25.19.6 

ALL POST PAID 
SPECIAL OFFER 

2 212 Amps., PZ4 Power Supply, 
Stereo 25 Preamplifier, 222. 

A VO M ETERS 
Supplied la ex- 
cellent condition, 
fully tested and 
checked. Com- 
plete with prods, 
leads and instruc- 

tions. 
Model 47A 
£9.19.8 
Model 7 £18.10.0 
Model 8 218. 
Model 9 S20. 
P. & P. 7/6 each. 

LAYFAYETTE HI -FI STEREO 
HEADPHONES 

* Mr cushioned head- 
band. * Soft rubber 
ear pads. * Frequency 
response, 25 to 15,000 
cycles. * High sensi- 
tivity. Impedance 8 
ohms per phone. Sup- 
plied complete with 
all cables, wires, over- 
load junction box and 
3- connection plug. 
79/8. P. & P. 2/6. ~ 

(RADIO) LIMITED 
. Phone: GERRARD 8204/9155 

Cables: SMITHEX LESQUARE 

3.34 LISLE STREET, LONDON, W.C.2 
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AUDIOTRINE HIGH FIDELITY 
LOUDSPEAKERS Heavy cast 

construction. Latest high efficiency 
ceramic magnets. Treated Cone sur- 
round giving low fundamental reso- 
nance. 'D" indicates Tweeter Cone 
providing extended frequency range. 
Impedance 3 or 15 ohms. Response 
40- 18,000 c.p.s. Exceptional perfor- 
mance at low cost. 

HF510 5' 8W 49/9 HFIM 12' 15W 69/9 
HF800D 8' 8W 59/9 11FI20D 12' 15W 79/9 
HF811D 8' 10W 24.19.9 HFI26 12' 15W 89/9 
HF101D 10' 51W 25.19.9 HFI26D 12' 55W 5 gns. 

RECORD PLAYING UNITS nl tt mái8e 
Ready for plugging into Amplifier or Tape Recorder. 
RP2turntable) of 

tted Goldring CS90 
(with heavy 

compli- 
ance ceramic Stereo /Mono cartridge with diamond 
stylus, plinth and cover. Normally 22 GRS. approx. £26. Carr. 15/- 

Trans- "' "c iD ion but with 
rand CS90 Caartridge271 Gas Normallyapprox.S2gns.Carr.15/ -.ONLY 2 

SENSATIONAL VALUE IN HIGH FIDELITY STEREO SYSTEMS 
SUPERB 

30 wen SYSTEM RSC13 WATT "'w Inc. Garrard 
HI -FI STEREO F rl ,> 

SP25 MkII Play - 
SYSTEM :?,,.:yi, r,; er Unit (with 

heavy cast turn- 
table) on plinth. 
ready wired, 
with plugs and 
fitted Goldring 

..-:° CS90 high com- 
pliance ceramic cartridge with diamond stylus. Ass- 
embled TA12 Stereo Amp. in cabinet and Pair of 
Dorset Speaker Units. Total for above saving ell. 
Terms available. Carr. 25/ -. Special Price 46 Gns. Perspex cover 59/9 extra with above. 

Consisting of (1) Garrard Mkt( SP25 4 -speed 
Turntable with Pick -up. Heavy 12in. turn- 
table, hydraulic lowering device and many 
other features inc. Plug in P.U. head. Fit- 
ted CS90 P.U. Cartridge Ready wired on 
plinth use. 2) Super 30 Amp- 

for in- 
stant 

fully wired and fitted in 
cabinet above., (3) Pair of 
Stanton III Loudspeaker 
Units. Performance compar- 
able with equipment at twice 
the cost and saving approx. 
£18 on above units. 
Extremely attractive cabi- 
nets finished Satin Teak Ven- 
eer, tinted Perspex 'hinged' 

HIGH FIDELITY LOUDSPEAKER UNITS lid. 
Pilaçe 

in- 69 Gns, 
Carr. 35/- 

Terms: Deposit 218.10.0 and 
12 monthly payments of £5. 
Total 278.10.0. Send S.A.E. 
for leaflet. 
Supplied less Stanton Loud - 
speakersat49igns. orDeposit 
27.17.6 and 9 monthly paymts 
25.10.10 (total 55 gns.). 

Cabinets of latest styling Satin Teak or Walnut 
acoustically lined (and ported where appro- 
priate). Credit terms available on all units. 

DORSET size 16 x 11 x 9ín. Response 45- 

Audllotrine 
Rating 

sppeelagker. git 1 

Fitted 
9.9 Impedance 3 or 15 ohms. 

STANTON III Size 18x11 x loin. Rating 
10 watts. Incorporating Audiotrine HE 
815 speaker with roll rubber surround 
and 15000 line magnet. High flux tweeter. 
Handsome Scandinavian design cabinet. 

Response 30- 20,000 c.p.s. Impdnce 3 or 1515 GnS. ohms. Givessmoothreai lsticsoundoutput. 
DORCHESTER Size 24 x 15 x loin. Fitted Audiotrine 
HF101D speaker. Rating 15 watts. 

DDImpedance 
3 or 

15 ohms. Response 
Provides really pleasing soundquality. 122 Gns. 
GLOUCESTER Size 25 x 16 x loin. 121n. High flux 
12,000 line speaker. Cross-over unit and Tweeter. 
Rating 10 watts. Smooth response 122 Gns. 40- 20.000 c.p.a. Impedance 15 ohms. 
LINEAR TAPE PRE -AMPLIFIER. Type LP /1 
Switched Equalisation. Positions for Recording 
at lila., 31in., 7iin. per sec., and Playback. EM84 
Recording Level Indicator. Designed primarily 
as the link between a Magnavox Tape Deck and 
Hi -Fi amplifier suitable most 101 Gns. Tape Decks. Terms available. 2 

R.S.C. TA6 B Watt HIGH FIDELITY SOLID 
STATE AMPLIFIER 

200 -250v. AC mains operated 
Frequency Response 30- 

®Q® ®'- 
,.. 

20,000 
rtioon 0.3% at 

Harmonic 
00 c.p.a. 

Separate Bass and Treble 
'lift' and 'cut' controls. 3 input sockets for Mike. 
Gram, Radio or Tape. Input selector switch. Output 
for 3-15 ohm speakers. Max. sensitivity 5mV. Fully 
enclosed enamelled case. 90 x 21 x 60ín. Attractive 
brushed silver finish facia plate loi x 30(n. and 
matching knobs. Complete kit of parts with full 
wiring diagrams and instructions. Carr. 7/6 
Or factory built with 12 months 6 Gns. guarantee. Post Paid 8 Gns. 

RSC TÁ1213 WATT STEREO AMPLIFIER 

AUDIOTRINE PLINTHS for 
Record 
Playing 
units. 
Teak 
finish 
cut for 
Garrard 

66! 1"; 
3000, ATB, ATM), SP25 or Gold - 
ring GL68. Available with 
clear Perspex co- £5.19.11 ver as ill. Carr. 7/6 
Or deeper type cut for TA12. 
Super 15 or 30 86/6 or with 
cover 26.19.11. Perspex cover 
sold separately at 3 gas. 
Limited number slightly 
damaged but repaired by 
Manufacturer. 39/9 to clear. 

FULLY TRANSISTORISED, SOLID STATE CONSTRUCTION 
HIGH FIDELITY OUTPUT OF 6.5 WATTS PER CHANNEL 
Designed for optimum performance 
with any crystal or ceramic Gram 
P.U. cartridge, Radio tuner, Tape re- 
corder. 'Mike' etc. * 3 separate 
switched input sockets on each chan- 
nel * Separate Bass and Treble con - 
trola * Slide Switch for mono use * 
Speaker Output 3-15 ohms * For 
MO-250v. A.C. mains * Frequency 
Response 30- 20.000 o.n.o. -2dB * Harmonic Distortion 03% at 1000 
c.p.s. Hum and Noise -70dB * Sensitivities (1) 300mV (2) 100mV (3) 
100mV (4) 2mV * Handsome brushed silver finish Fada and Knobs. 
Complete kit of parts with full wiring diagrams and in- Carr. 
structions. Factory built with 12 mth gntee 214.19.9. Or 11 7/9 
Deposit £3.18.0 and 9 mthly pymts. 29/- (Total £16.14.0). GINS. 
Teak finish cabinet as above 73/6 or as in stereo system 86/6. 

AUDIOTRINE HI -FI SPEAKER SYSTEMS 
Consisting of matched 12in. 12,000 line 10 watt 15 ohm 
high quality speaker, cross -over unit and tweeter. 
Smooth response and extended frequency range en- 
sure surprisingly realistic reproduction. ". Gns Or Senior 15 watt inc. HF 126 
15,000 line Speaker 6 Gns. Carr. 6/6. Carr. 5/9 

FR3 3- SPEAKER SYSTEM Inc. Audiotrine HF12612in. Bass unit, 
with 15,000 Une magnet. 51n. 10 watt, 11.000 line mid -range speaker 
HF510M. High flux 410. Tweeter, Crossover units for mid and high 
frequencies and circuit. In suitable cabinet will provide quality 
comparable with very expensive units. Rating 15 watts. 9 Gns. Impedance 15 ohms. Carr. 7/6. 

HI -FI 'SPEAKER ENCLOSURES Teak veneer finish. 
Modern design. Acoustically lined and ported. 
JES Size 20 x 11 z lin. Gives pleasing results 4 Gns. with any lin. H1 -Fi 'speaker. 
SES For optimum performance with any ain. 5 Gns. Hi -Fi 'speaker. Size 22 x 15 x 9in. 
SEP) For outstanding results SE12 For excellent performance 

size 24 än15 a lOinpkr.6 Gns. with tHi-Fi l sá and Gns. 

R.S.C. TFM1 TRANSISTORISED VHF /FM RADIO TUNER 
Total cost of parts *High -sensitivity *200 -250v. A.C. Mains 
withdetailedwiring operation. *Sharp A.M. Rejection 
diagrams & instruc : *Drift -free reception. *Output ample 
tions. 12 --ár } for any amplifier (approx. 500 m.v.). 
Carr. í *Simplealignmentinstructions. *Output 
10 /- 2 Gns ...cb - available for feeding tuning meter. 
Or factory built . ` - 

.k *Output for feeding Stereo Multiplexer. 
150 gas. Or in Teak ç` *Tuner head using silicone Planar Tran- 
finished cabinet as - 

sistors. *Designed for standard 80 ohm co -axial input. Made 
illustrated 19 gas. to visually match our Super 15 and 30 amplifiers and of the same nigh stan- 
Terms : Deposit 25 dard of performance and reliability. The pre -wired tuning head facilitates 
and 9 monthly pay- speed and simplici ty of construction. Printed circuitry. Only first grade tran- 
ments 39/ , sistors and compon ants tied. Aquallty product at half the cost of comparable 
Total 222.11.0 units. Stereo version, all parts 190 gas. Assembled 250 gns. Carr. 10 / -. 

R.S.C. SuPfER /Sif/F/QArIPL/i/ER 
FULLY 7'RANSIS'l' OWNED 200 /250v.A.C. Mains. 
OUTPUT 10 WATTS R.M.S. cont. into 15 ohms. 

15 WATTS R.M.S. cont. into 3-4 ohms. 
LATEST MULLARD TRANSISTORS. AD149, 
AD149, OC127Z, OCe1Z, OC44. OC44, OC81Z, 0C44, AC107. 
5 POSITION INPUT SELECTOR SWITCH 
EQUALISATION to Standard R.I.A.A, and C.C.I.R. 
Characteristics for Gram and Tape Heads. 
FULL TAPE MONITORING FACILITIES. 
SENSITIVITIES: Magnetic P.U. 4 mV. Crystal or 
Ceramic P.U. 400 mV. Microphone 4,5 mV. Tape Head 
2.6 mV. Radio /Aux or Ceramic P.U. 110 mV. 
FREQUENCY RESPONSE: ±2dB 20- 20,000 c.p.s. 
TREBLE CONTROL: +15dB to -14dB at 10 Eels. NEG FEEDBACK :52dB. 
BASS CONTROL: +12dB to -15dB at 50 c /s. HUM LEVEL: -75dB. 
HARMONIC DISTORTION at 10 Watts 1,000 c.p.s. 0.25%. I 
Complete Kit of parts with full constructional details and 

112 Gns. point to point wiring diagrams. Carr. 12/6 
Supplied factory built 150 Gas. Carr. 12/6. Terms: Deposit 4 Gns. and 9 
monthly payments 31/1 (Total £18.3.9). Or fitted in beautiful walnut or 
Teak veneered cabinet as illustrated. 4 Gas. extra. 
ALL COMPONENTS ETC. ARE OF A HIGH STANDARD AND 
SUPPLIED BY LEADING BRITISH MANUFACTURERS. 

SOLID STATE 
CONSTRUCTION 

SPECIFICATIONS COMPARABLE 
WITH UNITS AT ALMOST TWICE 

THE COST 

R.s.C. SuNR30STERED4MfI/f/ER 

BRADFORD 10 North Parade. (Half -day Wed.) Tel.25349 

BRISTOL 14 Lower Castle St. (Halt -day Wed.) Tel. 22904 

BIRMINGHAM 30/31 Gt. Western Arcade app. Snow Hlll) 
Station 021 -236 -1279 No half -day 

DERBY 28 Osmaston Rd. The Spot (Half -day Wed.) Tel. 41361 MAIL ORDERS TO: 102 

DARLINGTON 13 Post House Wynd (Half -day Wed.) Leeds 
e Lane, B. under 

Tel:68043 
C.O.D. 

C.O.D. £1. Terms C.W.O. or .O.D 
EDINBURGH 133 Leith St. (Half-day Wed.) Tel. Waverley 5766 Postage 4/6 extra under £2. 

326 
Argyle St. (No half -day) Tel. CITY 4158 

519 extra under £5. Trade 
GLASGOW 

403 Sauchiehall St. (Opp. Locarno) Tel. 332 -1572 
Catalogue /lee 

please. HI -FI Catalogue 4/8. 
HULL 91 Paragon Street. (Half -day Thursday) Tel. 20505 Open all day Sets. except High 

A DUAL CHANNEL VERSION OF THE SUPER 15. 
Employing Twin Printed Circuits. Close tolerance 
Ganged Pots. Matched Components. CROSS TALK: 
-52dB at 1,000 c.p.s. 

CONTROL: 5 position Input Selector, Baas Control. Treble 
Control. Volume Control. Balance Control. Stereo /Mono 
Switch. Tape Monitor Switch. Mains Switch. INPUT 
SOCKETS (Matched Pairs). (1) Magnetic P.U. (2) Ceramic or 
Crystal P.U. (3) Radio /Aux. (4) Tape Head /Microphone. 
Operation of the Input Selector Switch assures appropriate 
equalisation. Rigid 18 s.w.g. Chassis. Size approx. lain. wide. 
310. high and sin. deep.Neon Panel indicator. Attractive Fas- 
cia Plate and Spun Silver Matching Knobs. Above facilities. 

etc., except for Ganging and Balance Control, apply also to Super 15. 
THESE UNITS ARE EMINENTLY SUITABLE FOR USE WITH 
ANY MAKE. OF PICK -UP OR MICROPHONE (Crystal, Ceramic, 
Magnetic, Moving Coll, Ribbon). CURRENTLY AVAILABLE 
SUPERB SOUND OUTPUT QUALITY CAN BE OBTAINED BY 
USING WITH FIRST RATE ANCILLARY 
EQUIPMENT. All required parts, point to point wiring 19 Gns. diagrams and detailed instructions. Carr. 15/- 
Unit factory built 260 Gns. or deposit E6.2.0 and 9 monthly payments 50 / -. 
(Total £30.17.0). Fitted cabinet as Super 15 30 Gns. Carr. 16/- or Deposit 
£8.2.6 and 9 monthly paymts 64/. (Total 634.18.6). Send S.A.E. for leaflet 

RSC 
HI -FI CENTRES LTD. 

32 High Street. (Halt-day Thurs.) Tel. 58420 LEICESTER 

5-7 County (Mecca) Arcade. Briggate (No half -day) Tel. 28252 LEEDS 

73 Dale St. (No half -day) Tel. CENtral 3573 LIVERPOOL 
238 Edgware Road, W2 (Half -day Thurs.)Tel. PAD 1829 LONDON 66 High Holborn, WCI. Tel. HOL 9874 (Half -day Sat). 

80A -6IB Oldham Street (No half -day) MANCHESTER Tel. CENtral 277e 

III Newport Rd (Half -day Wed) Tel. 47096 MI D D LES B RO U G H 
41 BlackettStreet (Opp Fenwlcks Store) 11 (Half -day Wed.) Tel. 21469 NEWCASTLE TYNE 

13 Exchange Street (Castle Market Bldgs.) 
Holborn (Half -day Thursday) Tel. 20715 SHEFFIELD 
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AUDIOTRINE HI -FI TAPE RECORDER KIT 
REALISM AT INCREDIBLY LOW COST Please send S.A.E. 
CAN BE ASSEMBLED IN AN HOUR for leaflet. 
ONLY 4 PAIRS OF SOLDERED JOINTS PLUS MAINS. 
Incorporating latest Tape 
Amplifier with equalisation each os peds. ti 

ne 
for 

sstylinó finished 
and 

eyy letheroloth Size 144 x 17 81in. 
and circuit Purchased separately would total approx. £34. 
Performance equal to units in the £50 -£60 class. 1 
Deposit 4 gns. and 9 monthly payments 59/6 2U (Total 291 gns). 4 Track Model8 gns. extra. Carr. 19/6 2 GNS. 

STEREO /TEN HIGH QUALITY AMPLIFIER 
5 watts high quality output on each channel. Sensitivity 50 milli- 
volts. Suitable all crystal or ceramic stereo heads. Ganged Bass 
and Treble Controls. Valves ECC83. (2) EL84, (2) EZ81. For 
2-3 ohm speakers. Complete kit with full wiring diagrams and 
instructions. Or supplied factory assembled £8.15.0 with 12 months' guarantee for II gns. Carr. 11/6 
Terms: Dep. 3 gns. and 9 monthly payments 22/9 (Total 213.7.9). 

R.S.C. STEREO /20 HI -FI AMPLIFIER 
PROVIDING 10/14 WATT ULTRA LINEAR PUSH -PULL 
OUTPUT ON EACH CHANNEL. SUITABLE FOR "MDSE ", 
GRAM, RADIO OR TAPE. (7) valves ECC83. (2) ECL86, (4) EZ81. 
Frequency Response: ±2dB 30-20.000 c.p.s. Hum Level: 85dB 
down. Sensitivity: 20 millivolts max. Harmonic Distortion: 0.2% 
*Four -position tone compensation and Input Selector 
Switch. *Stereo /Mono switch. *Neon panel indicator. 
*Handsome Perspex Frontplate. *Separate Bass and Treble controls. Output trans 
formers are high -quality sectionally wound. Outputs for 3 and 15 ohms speakers. Complete 
14 Gns. bled 

parts, h urtus al 12ím 
wiring 

guarantee a 19 gns. Or Deposit 24.10.0 and 
Carr. 12/6 monthly payments £2 (Total 222. 10.0). Send S.A.E. for leaflet. 

LONDON -GLASGOW open -see addresses 

R.S.C. COLUMN SPEAKERS Covered in 
two -tone Rexine /Vynair, ideal for vocalists 
and Public Address. 15 ohm matching. 
Type C48, 25-30 watts. Fitted four 81n. high 
flux 7 watt speakers. Overall size 15 Gns. approx. 42x 10 x5in. Or deposit 44/- 
and 9 mthly pmts 34/9 (Total $18.1.0 Carr. 10 /- 
Type C4í2, 40 watts. Fitted four 121n. 12,000 
line 10 watt speakers. Overall size 22 Gns. 56 x 14 x 9ín. approx. Carr. 15/- 
Or Deposit 23.13.0 and 9 monthly payments 
of 50 /- (Total 226.3.0). 

30 WATT HI -FI AMPLIFIER 
for Guitar, Vocal or Instrumental Group 
A 2 Input, 2 volume control Hi -FI unit with 

Separate Bass and Treble 
controls. Peak rating 60 
watts. Latest valves. 
Strong Rexine covered - 

cabinet with handles. Attractive lack! 
gold perspex facia. Neon indicator. For 
For3or15ohmspeak- mu Gns° 2iß 
ers. Send S.A.E. for leaflet. Deposit 

3 gns. and 9 monthly payments of 39/8 (Total £21). 

12in. HIGH QUALITY L'SPEAKERS 
In teak veneered cabinets. Size 15 x 15 x 7ín. 
10 Watt Model. Gauss 12,000 5 Gns. lines. 3 or 15 ohms. 
20 Watt Model. 15 ohm. Size B r7. ns. 18x18x101n. Gauss12,0001ines. 
Rexine covered £1 extra. Terms available. 
30 Watt Model. Rexine covered 10 Gns. 

9 

R.S.C. 4/5 watt A5 HIGH GAIN AMPLIFIER 
A 
etc. crystal or ceramic P.U. heads and most "mikes" 
Separate Bass and Treble controle. Hum level 71dB down. Negative 
Feedback 15dB. For A.C. mains 200 -250v. Speaker output 3 ohms. 
Complete Kit with point -to -point wiring diagrams and £4.17.9 Instructions. 

R.S.C. A10 30 WATT ULTRA LINEAR HI -FI AMPLIFIER 
Highly sensitive. Push -Pull high output, with Pre -amp. /Tone Control Stages. Performance 

figures equal to most expensive amplifiers. Hum level -70dB. 
Frequency response ±3dB 30- 20,000c/e. Sectionally wound output 
transformer. All first grade components. Valves EF86 EF86, ECC83 
807. 807. GZ34. Separate Bass and Treble Controls. Sensitivity 12 

millivolts so that any kind of Microphone or Pick -up is suitable. 
Designed for Clubs, Schools,Theatres, Dance Halls or Outdoor 
Functions. etc. For use with Electronic Organ, Guitar, String 
Bass, etc. Gram. Radio or Tape. Reserve L.T. and H.T. for Radio 
Tuner. Two inputs with associated volume controls so that two 

separate inputs such as Gram and "Mike" can be mixed. 200 -250v. 50c /s A.C. mains. For 
3 and 15 ohm speakers. Complete kit of parts with point -to -point wiring diagrams and instruc- 
tions. 

1216 12 Gno ELTwin-handled put valves.B12 months gguarasntee 
Supplied 

15 
factor 

gné 
built 

ERMS: 
Deposit 24.13.0 and 9 monthly payments of 28/9 (Total 217.11.9). Send S.A.E. for leaflet. 

R.S.C. All HIGH FIDELITY 12 -14 WATT AMPLIFIER 
PUSH -PULL ULTRA LINEAR OUTPUT "BUILT -IN" TONE CONTROL PRE -AMP. 

Two input sockets with associated controls allowing mixing 
of "mike" and gram. etc., etc. High sensitivity. Valves ECC83, 
ECC83, EL84, EL84, EZ81. High quality sectionally wound output 
transformer. INDIVIDUAL CONTROLS FOR BASS AND TREBLE 
Frequency response ±3dB 30- 20,009c /s. Hum level -60dB. SENSI- 
TIVITY 23 millivolts. Suitable for Crystal or Ceramic P.U.s, all 
types "mikes ". Comparable with the best designs. For Musical 
Instruments such as String Bass, Electronic Guitars, etc. 
Reserve Power 300v. 30mA. and 8.3v. l.6a. for Radio Timer or 
Tape Pre -amp. Size approx. 12 x 9 x 7ín. For A.C. mains 200 -250v. 

Full instructions and point-to-point wiring diagrams5 o Carr. 11/6 £$ 5.0 for leaflet. 
(or factory built 211. 15.0). Metal cover with 2 handles available for 25/ -. TERMS ON 
ASSEMBLED UNITS. Deposit 72/6 and 9 monthly payments of 22/- (Total 213.10.8). 
R.S.C. AIIT TRANSISTORISED VERSION of above complete kit 9 gns. Carriage9 /6. 

R.S.C. BASS -REGENT 50 WATT AMPLIFIER 
AN EXCEPTIONALLY POWERFUL HIGH QUALITY ALL- PURPOSE 
UNIT For lead, rhythm, bass guitar and all other musical Instruments. -¡ For vocalists, gram, radio, tape, and general public address. 
* UNUSUALLY POWERFUL LOUDSPEAKER COMBINATION 

consisting of a FANE HIGH FLUX 12ín. 30 watt unit PLUS 
a FANE 12in. 20 watt unit with extended frequency response. * 4 Jack inputs and two Volume Controls for simultaneous use of 
up to 4 pick -ups or "mikes ". 

* Separate Bass and Treble Controls giving "lift" and "cut ". 
492 Gns. -50 r 

gns.) Send S.A..E9 or leaflet is of 25.10.10. 

B20 BASS inc. 15in. 25w. SPKR 291 Gns. G15 inc. 12in. 20w. SPKR 191 Gns. ALSO 

LOUDSPEAKERS Limited number at fraction of 
list price 15 ohms impedance. 

Brand new, guaranteed. Terms available over £8. 
12in. 10 watt G9/1 11 12in. 20 watt £5.11.9 HIGH FLUX DUAL CONE 

Heavy Duty. Carr. 6/9. 
12in. HEAVY DUTY 30 watts. £6.19.9 Carr. 
Dual cone Normally £13 approx. 10/- 

15in. EXTRA HEAVY DUTY 40 watts 12 Gns. Massive units. Usually 18 Gns. Carr. 15/ -. 

FANE 'POP' 100 L'SPEAKER 
18" 100 Watt= 19 Gns. 
Fantastic power handling. Guaranteed 2 years. 

R.S.C. GRAM AMPLIFIER KIT. 4 watts output. Nega- 
tive feedback. Controls: Vol., Tone and Switch. Mains op- 
eration 200 -250v. A.C. Fully isolated chassis. Circuit. etc. 
supplied. Only 49/11. 

TWO -WAY TELEPHONE AMPLIFIERS 
Speak and Listen with both hands free. Com- `3.199 
Pact transistorised Dry Battery operated. . 

TRANSISTOR 
SALE 

Mullard 0071 
0072, 0081, 

0044/ 0C45. 

0(7511. . 7/9. 
AF117, 819. 

Post 6d. for 3. 

INTEREST 
CHARGES 
REFUNDED 
on H.P. and 
Credit Sale 
Accounts 
settled in 

3 months. 

G80 80 WATT AMPLIFIER Carr. 
2 Channels. 6 inputs, Tremolo. 2 Col- 
umns and 1 Bass Speaker unit with 6nß. two 15ín. Extra Heavy Duty Speakers. 

R.S.C. BATTERY /MAINS CONVERSION UNITS 
Type BM1. An all -dry battery 
eliminator. Size 51 x 41 x 2ín. approx. 
Completely replaces batteries sup- 
plying 1.5v. and 90v, where A.C. 
mains 200/250v. 50c /s is available. 
Complete kit with diagram 47/9 or 
Ready for use 59/11. 

POWER PACK KIT Consisting of Mains trans- 
former. Metal Rectifier. Electrolytics, smoothing 
choke. chassis and circuit. 200/250v. A.C. 22/11 /11 
mains. Output 250v. 60mA 6-3v. 2a. Supplied 

1. Or assembled 39/11. with case in lieu of chassis 26/ 

LINEAR TREMOLO /PRE -AMP UNITS 
Suitable for use with any of our Amplifiers. Controls: 
Speed (frequency of interruptions) Depth 41 
(for heavy or light effect) Vol and Switch. 2 Gns. 
SELENIUM RECTIFIERS F.W. (Bridged) 
All 6 /12v. D.C. output. Max. A.C. input 16v. la. 3/11. 
2a. 6 /11. 3a. 9/9. 4a. 12/9. 6a. 15/9. 10a. 25/9. 

WilR.S.C. 6/12v CAR 
BATTERY CHARGERS 
Complete kit of parts incl. 
Ammeter and Circuit. 

4 amp. with variable charge rate selector 49/9 
6 a..., heavy withvarlablechargerate6/9 p uv selector 9 
Both types 200-250 A.C. mains. Ready built 10 /- extra. 

R.S.C. MAINS TRANSFORMERS 
FULLY GUARANTEED. Interleaved and Impreg- 
nated. Primaries 200 -250v. SUe /s. Screened. 
MIDGET CLAMPED TYPE 21 x 2I x Slip. 
250v., 80mA, 6.3v. 2a 14/11 
250- 0- 250v., 60mA, 6.3v. 2a. 15/11 
FULLY SHROUDED UPRIGHT MOUNTING 
250- 0 -250v. 60mA, 0.3v. 2a., 0- 5 -6.3v. 2a. . , 19/9 
250- 0 -250v. 100mA, 6.3v. 4a., 0- 5 -6.3v. 3a 88/9 
300- 0 -300v. 100mA, 6.3v. 4e., 0- 5 -6.3v. 3a. , , 88/9 
300- 0 -300v. 130mA, ß nt., 4a., t., 6.3v. la. 

For Mullard 510 Amplifier 41/9 
350 -0 -350v. 100mA, 8.3v. 4a., 0- 5 -6.3v. 3a 88/9 
350- 0 -350v. 150mÁ, 6.3v. 4a., 0- 5 -8.3v. 3a 42/9 
425- 0 -425v. 200mA, 6.3v. 9a. c.t., Sv. 3s. 67/9 
425- 0- 425v.200mA, 6.3v. 4a., 6.3v. 4a., 5.v 3a. 69/9 
450-0-450v. 250mA, 6.3v. 4a., c.t., 5.v 3a. . 79/9 
TOP SHROUDED DROP -THROUGH TYPE 
250- 0.250v. 70mA, 6.9v. 2e., 0- 5 -6.3v. 2a. 19/9 
250- 0 -250v. 100mA, 6.3v. S.5a. 21!9 
250- 0.250v. 100mA, 6.8v. 2a., 6.3v. la. 22/9 
350- 0 -350v. 80naA, 6.3v. 2a., 0- 5 -6.3v. 2a. 23/9 
250- 0 -250v. 100mA, 6.3v. 4a., 0- 5 -6.3v. 3a 82/9 
300- 0 -300v. 100mA, 6.3v. 4a., 0.5 -6.3v. 35 32/9 
300- 0.300v. 130mA, 6.3v. 4a., 0- 5 -6.3v. la. 

Suitable for Mollard 510 Amplifier 8919 
350- 0 -350v. 100mA, 6.3v. 4a., 0- 5.6.3v. 3a. . , 3219 
350- 0 -350v. 150mA, 6.3v. 4a., 0- 5 -6.3v. 3a 89/11 
FILAMENT or TRANSISTOR POWER FACE Types 
13.3v. 1.5a. 0/9; 6.3v. 2s. 7/9; 6.3v. 35. 9/9; 6.3v. 
es. 19/9; 12v. la. 819; 12v. 9a. or 24v. 1.5a. 19/9; 
0- 9 -18v. lis. 18/9; 0- 12- 25.42v. 2a. 27/9, 
CHARGER TRANSFORMERS 0- 9 -15v. lia. 13/11 Ile. 16 /11;3a.18/11; 5a. 21 /11; 6a. 25/11; 8n. 81 /11 
AUTO (Step UP /step DOWN) TRANSFORMERS 
0.110/120v.- 200. 230 -250v. 50 -80 watts 14/9 
150 watts, 29 /11; 250 watts 49/9; 500 watts 99/9 
OUTPUT TRANSFORMERS 
Standard Pentode 5,0000 or 7,0000 to 30 7/9 
Push -Pull 8 watts EL84 to 3 or 150 11/9 
Push- Pu1110 watts 6V8 ECL88 to 3, 5,8 or 150 91/9 
Push -Pull EL84 to 3 or 150 10 -12 watte 19/9 Push -Pull Ultra Linear for Mollard 510, etc 85/9 
Push- Pui115 -18 watts, sectionally wound 6L6, 

%Tß6, etc., for 3 or 150 29/9 
Push -Pull 20 watt high quality sectionally 
wound EL34, ßL6, KT68 etc. to 3 or 15 O ... . 

SMOOTHING CHOICES 
, 7 -10H, 2500 12/9 

100mA, 10H, 2000 9/11 
80mA, 10H, 3500 7/9 
60mA, 10H, 4000 4/11 

65/9 

RSC 
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PRACTICAL! 
VISUAL! 

EXCITING, 

a new 4 -way method of mastering 

ELECTRONICS 
by doing and seeing .. . 

OWN and 
HANDLE a 

complete rangeof present - 
day ELECTRONIC PARTS 
and COMPONENTS 

(10)) 

BUILD 
and USE 

a modern and profes- 
sional CATHODE RAY 
OSCILLOSCOPE 

READ and 
DRAW and 

U N D E R S T A N D 
CIRCUIT DIAGRAMS 

CARRY OUT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC 
CIRCUITS AND SEE HOW THEY WORK ... INCLUDING .. 

VALVE EXPERIMENTS 
TRANSISTOR EXPERIMENTS 
AMPLIFIERS 
OSCILLATORS 
SIGNAL TRACER 

PHOTO ELECTRIC CIRCUIT A.C. EXPERIMENTS 
COMPUTER CIRCUIT D.C. EXPERIMENTS 
BASIC RADIO RECEIVER SIMPLE COUNTER 
ELECTRONIC SWITCH TIME DELAY CIRCUIT 
SIMPLE TRANSMITTER 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 understand how 
to test, service and maintain all types of Electronic equipment, Radio and TV receivers, etc. 

FREEPOST NOW To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please 

for send your free Brochure, without obligation, to: we do not employ representatives 

BROCHURE I NAME BLOCK CAPS 

or write if you prefer not to cut page I ADDRESS PLEASE PW3 
L J. 
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TOPIC OF THE MONTH 

QRS! 
HE quickness of the hand deceives the eye, 

1 sometimes -and if that hand grasps a morse key it 
sometimes appears to deceive the ear, too. That is, if we 
correctly understand the latest piece of petty niggling 
by the GPO. 

The Radio Services Department of that august body 
has lately been mailing letters of complaint to licensed 
amateurs who are sending their callsigns faster than 
the specified 12 w.p.m. (it used to be 20 w.p.m.). Why 
it should suddenly become necessary to throw the 
book at operators is beyond understanding, unless the 
GPO monitors have so declined that they can only copy 
dead slow morse. It comes to something when the 
professionals ask the amateurs to slow down ! 

We would suggest that the GPO tries listening on 
the bands during one of the major DX contests, where 
a complete "CISO" flashes by in about ten seconds flat. 
A contestant dawdling at 12 w.p.m. would consider 
himself fortunate if he made any contacts at all ! 

But if the GPO really want to transform the amateur 
licence into a kind of Radio Highway Code, why stop 
at tut -tutting about c.w. operators exceeding the speed 
limit? How about some new rules such as -"Do not 
overtake a DX signal when he is in (ISO", "Do not park 
your carrier on a crowded band ", "Keep to the right 
lane" (for the v.f.o.- swishers), and some new (key) 
hand signals: QQQU ( "I expect to drift upband -please 
follow my chirp"), QQQH ( "Halt! When I asked what 
the weather was like, I didn't want a Met. report"), 
QQQD ( "Danger! I'm operating mobile on a camel with 
no rear lights ") QQQB ( "Help! -my Super-Duper All- 
Band DX Ranger has gone berserk. Send breakdown 
van "). 

Of course to be really effective, we should have an 
itinerant band of inspectors armed with breathalysers - 
"This man was found drunk in charge of his log- book" 
-and traffic wardens to stop the parking of S9 signals 
on restricted frequencies. 

Perhaps, however, it would be better for the GPO 
to run a course of Morse tuition. Or to transfer their 
attack on the a.m. and s.s.b. boys -many of whom we 
suspect of speaking faster than 12 words per minute! 

W. N. STEVENS -Editor. 
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NEWS AND commENT... 
CRAY VALLEY CELEBRATES ITS TWENTY -FIRST 

Here we can see Arthur Q. Milne, G2MI, president; Stan 
Coursey, G3JJC, chairman; Alan Swindon, G3ANK; 
Deryck Buckley, G3VLX, secretary; W. (Bill) Jardine, 
G2AQB; Norman Kemsley, G3WJK and T. I. Lundergaard, 
G3GJW. 
The Cray Valley Radio Society was founded in 1946 
and has therefore attained its majority- signified, 
naturally enough, by the addition of a morse key to 
the masthead of QUA, the Society's newsletter. 

The occasion was marked by a special meeting in 
December last when the high spot of the evening 
was cutting the cake by G2MI, the Society's presi- 
dent. The birthday cake was home -baked by the 
XYL of the secretary G3VLX and expertly iced by his 
15- year -old son. The cake decoration was a minia- 
ture replica of G2MI's h.f. beam. 

There were two short talks by members. G3VLX 
(licensed in 1966) spoke on "My first 12 months" on 
the air and gave the newcomer's impression of 
Amateur Radio. Although so far confined to Top 
Band he recounted some interesting experiences 
and some amusing stories. G3ANK then outlined the 
earlier days of the Society and showed documents 
and cuttings from the days when many materials 
and foods were rationed. 

The Society began as the Cray Valley Transmitting 
Club with members, as now, drawn from an area in 
North -west Kent comprising Eltham, Sidcup, 
Bromley, Orpington and the Crays. For the first five 
years interest in the club was so strong among local 
amateurs that it was possible to insist upon holding 
a licence as a condition of membership but later 
wider views prevailed and short wave listeners were 
admitted -today they are positively welcomed! 

The Society's station -G3RCV -was on the air at 
the 21st meeting and several locals were worked on 
4 metres. The rig (home -brew) was kindly supplied 
and operated by one of the members, G3TAA. 

START OF VHF RADIO SERVICE FROM 
BBC'S BALLACHULISH RELAY STATION 

The v.h.f. radio service from the BBC's relay station to serve 
Ballachulish, Argyllshire, started on 6 January, on the 
following frequencies: Radio 2 (Light programme) 
88.1 Mc /s, Radio 3 (Third Network) 90.3Mc /s, Radio 4 
(Scottish Home Service) 92.5Mc /s. 
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RADIO 2 TRANSMITTERS IN SCOTLAND 
Following the start of Radio 1 on 247 metres (1214kc/s), 
the wavelength previously used to supplement Radio 2, 
the BBC, has been investigating means of helping listeners 
in parts of Scotland who are having difficulty in receiving 
Radio 2 on 1500 metres long -wave and who do not have 
receivers for receiving this programme on v.h.f. 

The shortage of wavelengths in the medium -wave band 
presents a serious problem but tests have shown that some 
local reinforcement of the Radio 2 service is possible by 
making use of the International Common Wavelength of 
202 metres (1484kc/s). 

Following the Postmaster -General's approval announced 
recently, low -power relay stations operating on 202 metres 
were brought into service in Glasgow on Wednesday, 
20 December, and in Edinburgh on Thursday, 21 December. 

The power of stations using the International Common 
Wavelength (202m) is restricted by international regula- 
tions so that the effective range of the stations is only a few 
miles. The range is further limited at night -time by inter- 
ference from other European broadcasting stations, some 
150 of which share this wavelength. The Glasgow and 
Edinburgh Radio 2 relay stations on 202 metres however, 
provide an alternative means of receiving Radio 2 in these 
two cities. 

A PORTABLE DISCOTHEQUE 

A new package deal in high fidelity discotheque equipment 
is now on sale to disc jockeys and users of professional 
record playing equipment. 

The Rush D.J. is a suitcase size twin -turntable record 
playing console, complete with its own 30 watts solid state 
amplifier and control unit. Also included are a pre -fade listen 
switch for left- and right -hand channels feeding head- 
phones for cueing -in each disc; separate volume controls 
for left- and right -hand grams; separate bass and treble 
controls for gram channels. Mike input with its own volume, 
bass and treble controls. Foot - operated mike on1off switch 
with music level reduction. Two Garrard SP25 Mk. // 
4 -speed single players are employed with turnover heads 
fitted with double L.P. styli instead of normal L.P.178 styli. 

It is built into a leatherette covered case, which measures 
only 12in. high, 19in. deep by 36in. wide and weighs 
approximately 40 lb. It has a removable lid and is finished 
with anodised brass trims and locks. 

Versions giving 60, 90, or 120 watts RMS output are 
also available at extra cost. 

Further details regarding marketing, distribution, etc., 
may be obtained from Keith Pittman Limited, 42/44 Hanway 
Street, London, W.1. 



news AND commENL.. 
SERT MEETINGS THIS MONTH 

The Society of Electronic and Radio Technicians announce 
that their meetings for February are as follows: 

HORNCHURCH. Tuesday, 20th February. 7.00 p.m. 
at Havering Technical College, 42 Ardleigh Green Road, 
Hornchurch, Essex. Automatic Landing Systems: F. J. 
Sullings (B.O.A.C.). 

CHESTERFIELD. Monday, 5th February. 6.30 p.m. at 
Chesterfield College of Technology, Infirmary Road, 
Chesterfield. U.H.F. Reception: B. M. Goodwin (A.B. 
Metal Products). 

NEWCASTLE -UPON -TYNE. Wednesday, 7th February. 
7.15 p.m. at Charles Trevelyan Technical College, Maple 
Terrace, Newcastle- upon -Tyne. Interference: T. Boast 
(G.P.O.). 

STOKE ON TRENT. Friday, 16th February. 7.30 p.m. at 
Room C7, North Staffs College of Technology, College 
Road, Stoke on Trent. Sony Video Tape Recorders. 

OLDHAM. Thursday, 8th February. 8.00 p.m. at Oldham 
Technical College, Oldham, Lancs. Stereo Broadcasting: 
(B.B.C.). 

LINCOLN. Tuesday, 6th February. 7.30 p.m. at Lincoln 
Technical College, Cathedral Street, Lincoln. U.H.F. 
Reception: B. M. Goodwin (A.B. Metal Products.) 

GREENOCK. Friday, 2nd February. 7.30 p.m. at Watt 
Memorial College, Greenock, Renfrewshire. Colour Tele- 
vision: J. McMaster. 

EDINBURGH. Friday, 23rd February. 7.30 p.m. at 

Room B44, Napier Technical College, Colinton Road, 
Edinburgh. Colour Television: J. C. Allen (Napier Technical 
College). 

CARDIFF. Friday, 9th February. 7.30 p.m. at Llandaff 
Technical College, Western Avenue, Cardiff. Field Effect 
Transistors: E. F. Munroe (Texas Instruments). 

LEWIS RADIO'S NEW RANGE 
Lewis Radio, 100 Chase Side, Southgate, London, 
N.14, announce that the range of equipment they 
advertised in the February issue of "Practical 
Wireless" is now exhausted. The equipment 
advertised in this issue, however, is current and if 
readers require full details, they should contact 
Lewis Radio at the abovementioned address. 

NEW SPEAKER 
FROM 

ROGERS 

The "Standard" Speaker System 
introduced last year with the 
Ravensbourne Stereo Amplifier has 
now been joined by a "Compact" 
version employing the same basic 
design principles but using an 8in. 
main drive unit instead of the 12in. 
unit found in the "Standard" model. 

The "Compact" has a frequency 
response of 50- 14,000c 1s, an im- 
pedance matching of 8 -1652, power 
capacity of 10 -15W and overall 
dimensions of 22 x 111 x 8é in. (see 
photograph). 

The "Compact" model costs £25 
with £4 13s. 10d. purchase tax. 

Rogers Developments (Electron- 
ics) Ltd., Rodevco Works, 4/14 
Barmeston Road, Catford, London 
S.E.6. 

DE- SOLDERING KIT 

This new De- Soldering Kit from 
Antex contains a footpump with 
patented moulded cylinder and a 

synthetic cup washer. Lubrication 
and condensation problems are 
eliminated, weight is reduced to 
3 lb. and exceptionally high pressure 
is obtained immediately on starting 
the stroke. The Model ESS De- 
Soldering Tool is now obtainable 
for 12, 24, 50,110, 220 or 240 volts. 
This model can also be supplied on 
request with the smaller bit (2.4mm. 
-3 /32in.) normally fitted to the smal- 
ler model GSS. The net trade price 
of £4 19s. 6d. for the complete 
outfit remains unaltered. 

NORTHERN RADIO SOCIETIES' CONVENTION 
The Northern Radio Societies' Association will 
again be holding their Annual Convention in the 
Kent Suite, at the Belle Vue Zoological and Exhibi- 
tion Gardens, Manchester, on Sunday May 19th, 
1968. 

As readers may know, the Association comprises 
a number of radio societies from the North of 
England, who will be exhibiting, along with a 

number of commercial enterprises, at the Conven- 
tion. The Convention will consist of a number of 
active displays and items of topical interest. 

"LEKTROKIT" CHASSIS PLATES USED IN EXAMS 

More than 170 students successfully passed their finals in 

the first national examinations in electronics servicing held 
by the Radio Trades Examination Board this year. 

In conjunction with the City and Guilds Institute, the 
R.T.E.B. final radio and television servicing and the final 
electronics servicing certificates are achieved after five 
years' part time study. These certificates ensure that success- 
ful candidates are competent to maintain on the one hand, 
domestic radio and television equipment and, on the other, 
"professional" and industrial electronic equipment. 

The Final Electronic Servicing Certificate examination 
consisted of two 3 -hour written papers, one 2 -hour fault 
diagnosis paper and a 2 -hour practical test. For the practical 
exam (see illustration) students were required to construct 
and test a transistorised multivibrator circuit and Lektrokit 
No. 4 chassis plates, made by A.P.T. Electronic Industries 
Ltd. were chosen by the Board for this. 
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THE 

RHOD1AH 

THE Rhodian tape recorder is the result of much 
trial and experiment using different decks and 
choices of amplifier. The aim was to achieve 

the best possible results using the minimum of com- 
ponents. Obviously in any design of this sort a com- 
promise has to be reached between quality on the 
one hand and simplicity on the other, and the final 
design, although not claimed to be hi -fi, has a 
quality which matches or betters most of the popular 
range of tape recorders on the market. The total 
cost in parts, including cabinet, tape deck and 
speaker was under £12. 

To the beginner to construction or to the occa- 
sional dabbler a tape recorder circuit may seem way 
beyond their capacity; the complicated -looking 
circuitry, the warnings of careful component placing 
and a fearsome looking "function switch" imme- 
diately seem beyond them. Actually in operation a 
tape recorder amplifier is less complicated than a 
superhet radio or a push -pull amplifier. If the circuit 
is shorn of its switches etc. and only the functional 
components are shown it looks like Fig. I on record 
and as in Fig. 2 on playback. 

Basically on record the signals from the micro- 
phone are amplified by three triodes and fed via a 

Via 

+250V 
Erase 
Head 

Cg 

820 

Playback/Record Head 

Fig. 1: Effective circuit on record. 

TAPE RECORDER 
JULIAN ANDERSON 

high -value resistor to the record head. This 
resistor is needed because the record head is an 
impedance and has a higher resistance at the higher 
frequencies. By having a resistance in series the 
current flowing will depend on the total resistance 
and not only on that of the head. This means that 
roughly the same current will flow through the head 
whatever the frequency. 

Since on record the tape will need to be wiped 
clean a form of erase is necessary. This is provided 
by the pentode valve, arranged as an oscillator, the 
secondary of the oscillator coil feeding the erase 
head. The only complicated part which needs brief 
explanation is the recording bias. This consists of a 
tiny part of the high frequency erase current fed via 
a capacitor to the record head along with the 
signal. There is no reason why this should be fully 
understood by the constructor; adequate explana- 
tions have been given in previous issues of this 
magazine. Basically it is necessary because of the 
nonlinear characteristic of the recording tape, the 
high frequency bias signal overcoming this non - 
linearity. It is absolutely necessary in the recording 
process although it involves only a small capacitor. 

On playback the circuit is far simpler. Those who 
have made a valve amplifier will see that it is 
completely straightforward apart from the high gain 
involved. 

On record one must have some method of seeing 
how much signal is being fed to the tape. If too 
little is fed to it the playback will be noisy, if too 
much heavy distortion will result. In the final circuit 
the record -level indicator also serves to show if the 
recorder is on playback or record. 

Reco 
Playback 

head 
V1a 

+250V 

LS 

Fig. 2: Effective circuit on playback. 
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Fig. 3: Complete circuit of the Rhodien tape recorder 

The complete circuit, shown in Fig. 3, is not 
very original. When the minimum number of 
components are used similarity between designs is 
bound to result. It is not dissimilar to many 
commercial designs available, but unlike these it uses 
readily available components which are completely 
standard, and also keeps the number of switchings 
to the minimum (four). The amplifier is even built 
on a standard chassis size available from advertisers 
in this magazine. 

The recorder is built around the BSR TD2 deck 
which is available for about £5 10s. There is no 
reason why other decks should not be used, and the 
amplifier will need no amendments for any deck 
using a high- impedance record /playback head and a 
low- impedance erase head (most decks use this 
arrangement). 

It was decided at the start to use a home -made 
cabinet. The disadvantage with most of the ones on 
sale is that, while very attractive, they are designed 
around a specially made chassis. The author's 
cabinet cost 10s. and was completed in under two 
hours. It is a very simple one and no doubt readers 
who are more accomplished at carpentry than the 
author would be able to improve on it. 

It was decided to mount the loudspeaker forward 
facing. The simplicity of the deck and the amplifier 
may limit fidelity, but there is no reason to limit this 
further by using a tiny speaker tucked away on the 
side. The author's final design incorporated an 
8 x 5 inch speaker. Another decision was to use a 
single chassis, with no flying leads, the only inter- 
connecting leads going to the deck, and also for the 
amplifier to be capable of being worked upon while 
in the cabinet, thus making testing very much easier. 

Amplifier switching is one of the features of a tape 
recorder, and on the deck of the BSR TD2 this is on 
the left. The deck is not normally supplied with a 
wafer, but this can be readily obtained. By using the 
switch provided, accidental erasure is impossible and 
allows the less technical members of the family to 
use the machine. The amplifier is sited on the left of 
the deck so that the interconnecting leads can be 
kept short. 

General layout is more important in a recorder 

o 

53 b) 
AC. 

Mains 
socket 

than on most equipment because of the high gains 
and high impedances involved. For those wishing 
to use a different layout the following should be 
observed: (1) Keep the low- signal and high- signal 
sections well apart. (2) Keep the mains transformer 
well away from the tape heads. (3) Screen wires 
liberally and especially all those carrying signal to 
the deck. 

Basic design 
As the main features of the recorder are cost and 

simplicity, the valves chosen were an ECC83 (a 
high -gain double triode) and an ECL82 (a triode 
pentode). Together these give more than adequate 
gain and a final output of about 2£W. A contact - 
cooled metal rectifier was chosen since it is smaller 
than its valve counterpart and needs no heater 
current. A full -wave rectifier was chosen since a 
ripple of 100c /s is easier to smooth. 

The magic eye chosen was a DM70. This is really 
intended for battery operation, but has the advan- 
tages that it uses little heater or h.t. current, and 
more important it is small and easily mounted. In the 
earlier stages of development the author used an 
EM81, but without special escutcheons it is very 
hard to mount it attractively. 

Under no circumstances should a tape recorder 
have a live chassis. This is acceptable in a radio or 
TV set where all metal parts can be shielded, but 
on a tape recorder the deck and even the micro- 
phone can be live and only those with a death wish 
should avoid using a mains isolating transformer. 

The BSR deck has no motor switch, and for those 
wishing to use the amplifier other than for the tape 
recorder a switch is included. This can also be used 
as a kind of pause control. The author uses his a lot 
when medium wave DXing and it is very useful to 
be able to start and stop the machine by just throw- 
ing a switch. 

Circuit description 
On record, the microphone signal is switched to 

the grid of V1 a by S 1 a. This is the first part of the 
ECC83 and as mentioned is a high -gain amplifier. It 
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is arranged for very high input impedance and is 
especially good for use with crystal microphones, 
giving a good bass response. The signal then passes 
via a frequency- discriminating network (C4, R4) 
giving a treble boost to the signal (treble boost is 
needed on record to overcome head and tape losses). 
If a high signal source is used this is fed into the 
radio /gram input socket just before the network, the 
first stage being automatically shorted at the 
microphone socket. 

The signal is further amplified by Vlb. No cathode 
bypass capacitor is used since adequate gain is 
available and thus a measure of negative feedback 
can be introduced to improve linearity. The signal 
from this stage is controlled by the record -level 
control, VR1, and is then further amplified by V2a, 
finally being applied via R23 to the record head, the 
other side of which is connected to earth by Sib. 
The signal for the magic -eye record -level indicator is 
tapped off via R12, rectified by the OA81, smoothed 
and fed to the grid of the DM70 (V3). As mentioned 
earlier, the DM70 is intended for operation with an 
h.t. of about 90V and its anode is thus fed from a 
potential divider (R16 and R17). The low heater 
current required is achieved by the inclusion of R15 
in the heater circuit. 

V2b is arranged as an oscillator on record. The 
anode receives h.t. via Sld, rectifier SRI, the oscilla- 
tor coil L1 and the output transformer T1. Part of the 
signal from the oscillator coil is fed back to the grid 
via C10. The frequency of oscillation is determined 
by C11 and should be in the order of 60kc /s. The 
secondary of the oscillator coil is connected directly 
to the erase head. (If a high- impedance erase head is 
to be used the signal should be taken via an 0.1µF 
capacitor from the anode side of the coil.) It will be 
noticed that the output transformer T1 is connected 
throughout, but the high impedance of its primary 
blocks the passage of oscillations thus making it 
inoperative on record, the high frequency signals 
being bypassed through C12. The tone control 
operates on the negative feedback circuit from the 
secondary of the output transformer and is thus 
also inoperative during record. 

Bias is fed to the record head via C19 from the 
effective anode of V2b. It should be noted that there 
is 250V across this through the record head and if it 
is shorted for even a millisecond unpleasant things 
may happen to the head (the author was not willing 
to find out exactly what!). 

The power supply is standard, being smoothed by 
R21, C15 and C16. Adequate decoupling between 
stages is used, being provided by R9, R14, C3 and 
C6. 

On playback the output from the record /playback 
head is switched to the grid of VI a by S I a, the other 
side of the head being switched to earth by SI b. The 
amplifier output is switched to the grid of V2b by 
Slc and h.t. is switched directly to the top of the 
output transformer by Sid. 

In this condition the amplifier acts as follows. The 
playback head (which is the same as the record head 
on this and most decks) is paralleled with a 100kû 
resistor (R24). This lowers the input impedance of 
the first stage. The signal is amplified as before, still 
receiving treble boost. A low -level output suitable 
for a feed to another tape recorder or amplifier is 
taken from the anode of the next stage. This timé 
the record -level control becomes the volume con- 
trol, and the output from V2a is this time fed via 
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* components list 

Resistors: 
R1 10Mû R13 10Mû 
R2 220kû R14 18k0 
R3 47kû R15 22012 
R4 100k2 R16 47kû 
R5 1Mû R17 33kû 
R6 220kû R18 560k12 
R7 2.2kû R19 10kû 
R8 470k2 R20 47011 5W 
R9 27kû R21 1.5kû 5W 
R10 100kû R22 3.3k12 
R11 1.5kû R23 100kû 
R12 560k2 R24 100kû 
All 10% QW unless otherwise stated 

Variable resistors: 
VR1 1Mû log with d.p. switch 
VR2 25k2 lin 

Capacitors: 
Cl 0.05µF 
C2 0.05µF 350V 
C3 32µF 350V electrolytic 
C4 100pF 
C5 0.05µF 350V 
C6 32µF 350V electrolytic 
C7 0.1µF 350V 
C8 500pF 
C9 0.0514F 
Cl0 1,000pF 350V 
C11 3,300pF 350V 
C12 1,000pF 350V 
C13 0.114F 350V 
C14 501AF 50V electrolytic 
C15 32µF 350V electrolytic 
Cl 6 3214F 350V electrolytic 
C17 0.1µF 
C18 0.1µF 
C19 100pF 500V 

Valves and rectifiers: 
V1 ECC83 MR1 
V2 ECL82 
V3 DM70 

D1 0A81 

250V, 75mA contact - 
cooled bridge metal 
rectifier 

SR1 250V, 50mA. BY100 is 
suitable 

Miscellaneous: 
L1 Denco TD02 osc. coil 
T1 To suit ECL82 
T2 250V, 60mA double -wound mains with 6.3V, 

2A heater winding 
S1 BSR TD2 switch wafer 
S2 Rotary on /off switch 
S3 With VR1 
Also 2 B9A bases, one screened; audio jacks, 2 
normal and one shorting; tagboards, screened lead; 
grommets; capacitor clips, etc. 

Slc to the grid of the output stage V2b. R19 in the 
grid lead helps to stop parasitic oscillations in this 
stage. Signal is still fed to the magic -eye V3, but 
because this time the h.t. is switched by Sld to the 
top of the output transformer Tl rectifier SRI 
prevents the h.t. reaching V3 so that it does not 
glow, in this way providing a visual guide as to 
whether the recorder is switched to playback or 
record. (For those not wanting this facility the 
rectifier can be left out.) 
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C13 acts as a tiny h.t. reservoir and, when the 
record / playback switch is altered, it will allow 
oscillations to die away rather than cut off thus 
preventing the head from becoming magnetised. (A 
magnetised head leads to noisy playback.) 

C12, which on record bypassed the output trans- 
former for oscillation, now acts as a treble cut to 
neutralise the unwanted top boost given earlier in 
the circuit. C10 now goes from V2b control grid to 
effective a.c. earth (the h.t. line) and cuts the top 
further. These two capacitors give the top cut 
necessary to equalise the signal on playback. The 
output transformer is now in use and negative feed- 
back is applied to the cathode of V2a. The arrange- 
ment used gives a wide range of control from very 
mellow to very bright and has been found to be very 
satisfactory in this and other circuits. 

TO BE CONTINUED 

Modification to the 
GENERAL PURPOSE P.S.U. 
(December 1967, page 570) 

In order to eliminate the risk of an electric shock 
when this device has been overloaded (or short - 
circuited) the following modification must be carried 
out. 

In Fig. 1 the common connection of C5, RL1, and 
R1 is removed completely from the earth connec- 
tion (heavy black line) and wired directly to the 
centre tap (marked O) of the h.t. secondary of the 
mains transformer Ti, as shown below. The existing 
connection from this point to earth is removed. 

The negative sides of capacitors Cl and C2 are 
still returned to the earth connection (heavy black 
line), and the negative bus -bar connected to output 
terminal 3 may now be joined directly to earth. 

This simple modification ensures that the chassis 
is always at earth potential, even during overloads. 

It must also be stressed that, during an overload, 
when the relay is energised, high voltages still exist 
in the circuit and the device must be disconnected 
from the mains supply in order that servicing, etc., 
may be carried out on it. 

To V2 and 
V3 anodes 

v1 

T1 

Wiring shown thus 

J 
is modified wiring 

Modified circuit. 
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QUESTIONS ANSWERED 
F.M. DISTORTION 

I have recently purchased an a.m. /f.m. stereo 
radio chassis incorporating a Gorier tuning heart. 
Sound on f.m., however, is accompanied by a 
definite distortion which cannot be tuned out. 

I have replaced the ECC85, also provided a loft 
aerial with 300Sí twin feeder but this has made no 
improvement. Before I adjust any trimmers or screws 
(there appears to be one beneath and three on top) 
could you advise how this distortion may be 
removed. -D. Spencer (Oldbury, Birmingham). 

It is doubtful (though possible) that the distor- 
tion you mention is caused by incorrect alignment 
of the tuner unit in your f.m. radio. It is more 
likely that the trouble is due to incorrect alignment 
of the f.m. i.f. transformers, especially the one feed- 
ing the f.m. detector. We therefore suggest that you 
realign the f.m.. i.f. circuits; alternatively, ask a local 
service engineer to do it for you. We advise you 
not to tamper with the tuner unit until all other 
possibilities have been eliminated. Before realigning, 
however, check the aerial orientation since the 
distortion could be caused by multipath reception. 

LONG MIC LEAD 
I wish to use a long microphone lead (about 25 

yards) with my tape recorder. I have made several 
experiments with different types of microphone but 
find in all cases that the quality is poor and is 
accompanied by loud hum. -Ii. Wilson (Birmingham). 

It is not possible to use a long lead on your 
microphone unless you add a preamplifier between 
the microphone and the long lead. The preamp 
would be arranged to have a low output impedance 
(by the use of a cathode follower valve stage, or an 
emitter follower transistor stage). 

OHMS LAW 
I have a three -transistor i.f. amplifier designed to 

work from a 9V supply. My supply voltage is 12V. 
Could you state what value of resistance I should 
use to drop the 3V and where in the unit it should 
be connected ? -R. Riddle (Edinburgh, 11). 

In order to calculate what value of resistance you 
need to feed your i.f. amplifier, you will need to 
measure the current it takes when connected to the 
correct 9V supply. Suppose that the current is 
I milliamps. Then, the value of the necessary resis- 
tance (in ohms) is given by dividing 3,000 by the 
current I. Thus, if the current was 6 milliamps, a 
resistor of 50011 would be needed. 

LEAGUE OR CLUB 
We apologise for the error under the heading 

"Short Wave Club" published last month. The 
correct address of the International Short Wave Club 
is 100 Adams Gardens Estate, London, S.E.16 and 
the Secretary is Arthur E. Bear. The address we 
gave last month is that of the International Short 
Wave League. Will all concerned kindly accept our 
apologies for any inconvenience this may have 
caused. 
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RECLAIMING 
FAULTY 
TRANSISTORS 
M. K. TITMAN B. SC. 

Last month we discovered how to reclaim 
faulty or dud transistors, for use as diodes or 
zener diodes. Now let us look at a few of 
the many circuits in which we can use the 
reclaimed junctions. 

power supplies are perhaps the most important 
application for our reclaimed zener diodes. By using 
the test set described last month, we can measure 

the zener voltage and dynamic resistance (R z). We can 
see that the voltage change with current is small, which 
indicates that it would be useful as a reference voltage 
in power supplies, or as a means of obtaining low 
voltage supply lines. 

Figure 3 illustrates a method of providing a low 
voltage line from an existing power supply. This is often 
useful for supplying add -on units such as tuners, pre - 
amps., mixers etc., where only a low power and 
additional smoothing are required. It is also useful 
when we are experimenting with low voltage circuits 
where the only supply is in an existing equipment. 

We can design the low voltage rail by first selecting a 
reclaimed zener diode of the correct voltage and then 
calculating R from the following equation; 

R= VIN - VZ 

ILM + IZ 
where VIN is the existing voltage 

V z is the zener voltage measured on the test 
set 

ILM is the maximum current from the low 
voltage line 

Iz is the minimum current for zener stability 
(1 -5mA). 

In order not to destroy the zener diode under open - 
circuit conditions, we must limit the zener power 
[V z(ILM + I z)] to less than 200mW for a small transistor. 
Similarly the power rating of the resistor is VIN2 /R for 
short- circuit conditions. Thus we have designed a low 
voltage rail for our tuner or pre -amp., which will not 
be damaged by open or short circuits. The voltage 
versus current for the supply is given by Fig. 4 and 
is virtually constant, as the output resistance is R Z 

(zener dynamic resistance) up to a maximum current of 
ILM. For greater currents the zener has no effect, as all 
the current has been diverted from it, to the load. 
Commonly, a small transistor yields a 200mW zener 
diode which will deliver 30mA at 6V, or 20mA at 9V. 

One of the advantages of this method is that addi- 
tional smoothing is achieved since any ripple on VIN is 
reduced by R and C in parallel with R. This is 
especially useful for tuners and pre -amps. However, its 
limitation is that for high voltage zeners, say 20V, the 
maximum current for a small zener is approximately 
10mA. In this case, however, we can use the circuit 
of Fig. 5. 

The maximum current is again determined by the 
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power of the zener, thus for a 10V difference between 
the input and output voltages, the maximum current 
is 20mA. 

The output voltage is given by Vo-, = V,N -Vz 
and R is given by R = 

Iz 
In this case the power in the zener diode for an open - 

circuit is small (VzIz), whilst a short -circuit would 
destroy the zener. The voltage- current characteristic is 
shown in Fig. 6. The disadvantages are that ripple on 
VIN is transferred directly to the low voltage rail and 
the output resistance is the sum of the source resistance 
and R Z. 

VOUT 

Stabilisation and Rectification 
Where an increased power is required the stabiliser 

circuit of Fig. 7 may be designed. The design follows 
that of Fig. 3 except that the maximum load current 
is hFE ILM (or a' ILM) or the maximum transistor current, 
whichever is the lower. The output voltage is (V z - Vbel) 
where Vbel is 0.7V for silicon and 0.3V for germanium. 
The power rating of Vrl is [(VIN - Vour) hFE ILM] and the - 
transistor will generally require a heat sink. As hFE is 
rarely less than 10 the current output for a 6V zener 
would be at least 300mA. 

Reclaimed collector -base junctions, particularly of 
power transistors, are useful as rectifiers. The circuit of 
Fig. 8 shows a 6V 20mA supply for a tuner or pre -amp. 
using a spare 6.3V winding on a valve equipment. Here 
four reclaimed diodes and a 6V zener are used. 

Reclaimed diodes may be used for temperature 
compensation. Silicon junctions have a negative tem- 
perature co- efficient and the voltage decreases by 2.4mV 
per °C. Now a 6.8V zener diode has a similar positive 
temperature co-efficient. Hence a forward biased diode 
in series with a 6.8V zener would give almost zero drift 
with temperature and an output voltage of (V Z + 0.7)V, 
whilst maintaining the low output impedance. 

V out 

Vz 

o 
o 

Rz 

R 

ILIA lout 

Fig. 3 (left): Zener power line. 
Fig. 4 (right): Output voltage characteristic. 
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For zeners below 62V this cannot be used, since they 
have negative co- efficients. Above 7.2V more than one 
diode can be used for compensation. 

out 

(Rs + Rz) 

ILM 

Fig. 5 (left): Zener power fine. 
Fig. 6 (right): Output voltage characteristic. 

s/c 

Failure 
of 

zener 
diode 

o/c 
out 

Where the voltage in a circuit must not exceed a 
certain value, then a reclaimed transistor used as a 
zener diode may be used for protection. Thus a second 
zener diode of slightly higher voltage may be placed 
across the primary zener diode to give protection should 
the primary zener diode fail. 

Similarly they may be used back to back across a 
high impedance path transformer, as in Fig. 9, to clip a 
signal. The maximum peak -to -peak signal would then 
be limited to 2(V z + 0.7)V. This cannot be used for 
power transformers since the current is not limited. 

A power supply protection circuit using a thyristor is 
shown in Fig. 10. Here, if the voltage exceeds approxi- 
mately (V z + 1) volts, the thyristor will fire and blow 
the fuse. Thus expensive circuitry may be saved, and 
since the overload current of a small thyristor is greater 
than 15A, this can be used on high current supply lines. 

Where a moving coil meter is used as a universal 
meter, the movement may be protected by silicon 
diodes across the meter as shown in Fig. 11. Provided 
the product IMRM is less than 250mV the diodes will have 
a negligible effect on the readings and yet prevent 
damage through overload. 

For example, if the product IMRM is 200mV then the 
diodes will conduct for approximately 600mV and the 
overload current is limited to three times the normal 
current. As a meter movement is usually capable of this 
value of overload no damage will be sustained. 

Pulse and gate circuits 
High -speed diodes are often used in pulse circuits and 

the reclaimed junctions of high- frequency transistors 
are very suitable. Figure 12 illustrates a differentiating 

trigger circuit used for triggering bistables, mono- 
stables, etc. Figure 13 illustrates a peak detection circuit. 
This form of circuit is used at the detector stage of 
radios for which purpose the reclaimed diodes are very 
suitable. 

Logic gate circuits have a very large number of 
applications though they are used only rarely in 
experimental equipment. The circuit in Fig. 14 is a gate 
circuit and operates as follows. Ignoring R1 to R3 at 
present, if A OR B OR C is connected to the positive 
supply, then Vrl will conduct heavily and the relay will 
operate. This then is an OR gate and can be used for a 
number of applications, such as safety or alarm cir- 
cuits. One example is in a tape -recorder. If A is made to 
be positive when there is no tape and B when the bias 
is absent and C when the level is too high, then the 

FS1 

Pr mary 
power 
supply 

SCR1 

Meter 

Fig. 9 (left): Audio clipping circuit 
Fig. 10 (centre): Excess voltage protection circuit. 

Fig. 11 (right): Meter protection. 

Fig. 12 (left): Trigger circuit. 
Fig. 13 (right): Peak detector. 

Fig. 14: Logic gate circuit. 

Fig. 7: Stabiliser circuit. Fig. 8: 6 volt power supply using a heater winding. 

relay could operate an 
alarm light which indicated 
a fault, if any of these con- 
ditions were present. 

If R1, R2, R3 are con- 
nected to A, B and C respec- 
tively, then the circuit would 
behave as follows. Only 
when A AND B AND C were 
connected to OV would the 
relay switch off. This then 
is the AND gate condi- 

-continued on page 866 
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'CLUBMAN' 
continued from the February issue 

W 
HILST the Clubman Mk l' performs satisfac- satisfac- 
torily and is ideal for the beginner, it must, 
due to its simplicity, be somewhat limited in its 

selectivity and sensitivity. To improve the selectivity 
it is necessary to increase the number of tuned 
circuits in the i.f. amplifier. This normally requires 
extra i.f. transformers and the addition of an extra 
transistor i.f. amplifier stage. This incidentally also 
improves the sensitivity. With higher sensitivity it 
becomes more difficult to use a reflex circuit without 
encountering instability and so this feature has to 
be abandoned. 

In the Clubman Mk II receiver, the existing 
Veroboard panel containing the reflex i.f., demodu- 
lator and a.f. stages is replaced by a new Veroboard 
panel comprising a conventional' two stage i.f. 
amplifier using AF117 transistors and having auto- 
matic volume control, a demodulator stage and two 
a.f. stages. The biasing and gain control of the a.f. 
stages is similar to those used in the Clubman Mk I 
but with the i.f. components omitted. A new feature 

Aerial 

R1 

5kn 

Gain 

C2 
0.002f1F 

C11 
O.IYF rzkn 

5660 f7 
R14 

Á2k0 

J. THORNTON- LAWRENCE GW3JGA 

is the inclusion of a beat frequency oscillator for 
c.w. and s.s.b. reception. This is housed in a small 
screening box to prevent unwanted radiations to the 
earlier stages of the receiver. 

The circuit of the Mk II version is shown in 
Fig. 19. The original frequency changer stage 
remains unchanged and the operation of this circuit 
has been described previously'. 

I.F. Amplifier Stages 
Intermediate frequency signals (470kc /s) at the 

collector of Tr1 are accepted by the i.f. transformer 
i.f.t.1 and passed to the base of Tr4. D.C. biasing of 
Tr4 base is provided by the potential divider R 12 

and R13. The emitter stabilising resistor is R15. 
Decoupling for the base circuit is provided by C13, 
for the emitter by C14 and for the collector circuit 
by C12. Amplified i.f. signals appearing at the col- 
lector of Tr4 are accepted by i.f.t.2 and passed to 

R16 
2260 

IFT2 

R6 
8.2k 

61 -9ÿ 
On ff 

1.7 

0 

L 

AF117 AF117 
Tr 

2 3- 

CIO 
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RIO 
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o 

R2 R4 
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To Aerial VR1 

RE Win 

R21 
56k(7 

T10 R7-C9 
er000ara 

Lip of Chassis 

On /Off switch 8FO, switch Phones AVC Smtch 

Fig 18: Wiring of the Mk /l front panel. Fig. 19: Complete circuit of the Mk ll Clubman. 
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the base of TR5. Base 
biasing for TR5 is pro- 
vided by R16 and R17 and 
the emitter stabilising re- 
sistor is R18. Decoupling 
for the base circuit is pro- 
vided by C15 and for the 
emitter by C16. Amplified 
i.f. signals at TR5 collector 
are accepted by i.f.t.3 
which also contains the 
demodulator diode circuit. 
In the presence of a signal 
a positive voltage is de- 
veloped across the diode 
load resistor R19. The d.c. 
component of this signal 
is used for a.v.c. purposes 
and superimposed on this 
voltage is the a.f. signal 
which is passed to the a.f. 
stages via R20. 

The positive a.v.c. volt- 
age present across R19 is 
passed through S2 and 
R13 to the base of TR4, 
reducing the current 
through TR4 and thus 
reducing the gain of this 
stage. Filtering of this vol- 
tage is provided by R13 
and C13. There is a limit to the amount of control 
which can be obtained by this method and so an 
additional method' of gain control is employed. 
This is effected by D3 and R11. For small 
input signals, little or no positive voltage appears 
at the bottom end of R13 and the d.c. through 
TR4 causes a voltage drop across R14. The 
voltage at the bottom end of R14 being approxi- 
mately -6.5 volts. The voltage at the collector of 
Tr 1 is approximately -7 volts and it will be seen that 
the voltage across D3 results in it being reverse 
biased and having negligible effect on the operation 
of i.f.t.l. If, however, a strong signal is being 
received, the positive a.v.c. voltage appearing at 
R13 will cause the current through Tr4 and R 14 
to decrease. The reduced voltage drop across R14 
results in an increase in the voltage at the junction 
of R11 and C12. When this voltage becomes more 
negative than that at the collector of Trl, D3 
becomes conductive and connects the damping 
resistor R11 across the primary of i.f.t.l, thus 
reducing the gain of this stage. C12 provides a low 
impedance path for i.f. signals through D3 and R11 
to chassis. 

The a.v.c switch S2 is provided to disconnect the 
a.v.c. voltage so that the i.f. stages may operate at 
fixed gain for c.w. and s.s.b. reception. 

The operation of the a.f. stages has been described 
previously' and is similar to those in the Clubman 
Mk I but with the i.f. components omitted. 

Inside view of Mk ll Clubman. The i.f.la.f. panel can be seen mounted vertically, between 
the tuning gang and bao. box. 

Beat Frequency Oscillator 
A separate b.f.o. coil is not available in the range 

of Weymouth i.f. transformers used, so a final i.f. 
transformer type T41/3T is employed as a b.f.o. 
coil', the secondary winding being unused. 

The b.f.o. is a Hartley circuit which operates at a 

nominal frequency of 470kc /s. VC3 provides a tuning 
range of about ±5kc /s. Tr6 operates in common 
base mode with the tuned circuit in the collector, 
feedback is taken from a tapping on the coil to the 
emitter via C21. Base biasing for Tr6 is provided 
by R21 and R22, the emitter stabilising resistor is 
R23. The base decoupling capacitor is C20 and 
decoupling for the collector circuit is provided by 
C19 and R24. 

The i.f. output from the emitter is coupled to the 
demodulator circuit by C17. S3 is the b.f.o. switch 
and it controls the d.c. supply to the b.f.o. circuit. 

Construction 
The Mk II i.f. and a.f. panel consists of Vero - 

board with a 0.2 x 0.2in. hole matrix, size 51 x 
2?ein. The mounting positions for the various com- 
ponents and the drillings to remove the copper strip 
are shown in Fig. 23. The hints given previously' 
to assist in marking out and working on the Vero - 
board panel are even more important with this more 
complicated layout if errors are to be avoided. 

The i.f. transformers do not fit exactly into the 
Veroboard drillings and it is necessary to elongate 
the holes and open them out slightly to suit the 
soldering spills on the i.f. transformers. This can 
conveniently be done using a mousetail file or Abra- 
file, working downwards with the copper strip side 
of the panel uppermost so as not to tear off the 
copper strip. The transformer i.f.t.l used in the 
Mk I version can be reused. Some difficulty may 
be experienced in removing this transformer from 
the Veroboard panel if a desoldering tool is not 
available; A useful alternative method is to clamp 
the old panel in a vice and whilst heating one tag 
with a soldering iron, brush away molten solder 
using a stiff -bristled brush. A cut down suède brush 
with metal bristles is ideal. This process is repeated 

r _...:_,;....___ .... 
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for each tag and the transformer may then be 
extracted from the panel. Avoid excess heat for 
long periods as this may damage the transformer 
internally. The i.f. transformers are colour coded 
at one end and the position of this coloured dot is 
shown in Fig. 23. Make sure that the transformers 
are orientated correctly'. The i.f.t. cans have two 
earthing tags, the one at the end with the colour 
code is cut short and the other tag is connected to 
the Veroboard as shown. 

The b.f.o. unit consists of a small Veroboard 
panel, complete with the circuit components, which 
is mounted in a small aluminium box along with 
the b.f.o. tuning capacitor VC3. The Veroboard 
panel is fastened into the box by two 6BA screws 
and nuts and is spaced away from the side by two 
full nuts which are run on to the screws before the 
panel is fitted. The tuning capacitor VC3 is fastened 
through the ¡in. diameter hole at the end of the 
b.f.o. box. One fitting nut is used to lock the tuning 
capacitor in position and the protruding spindle 
bush is passed through the front panel hole and a 
further nut fitted on from the front of the panel. 
This nut, when tightened, locks the complete b.f.o. 
unit to the front nanel. 

116 

3TI 

BEO. 
box 

(fastened 
to 

front 
panel ) 

I.F 
and 
AF 

panel 

Phones -+a #a 
BFO' On AVç' on 

e ----- ----f--- i -- ------ ----------, 
114-.4 

G ñ 
d 

BFO RF 
Gain 

Fig. 21 (upper): Positions of the i.f./a.f. panel and b.f.o. box 
respectively. 

Fig. 22 (lower): Showing extra holes required in front panel for 
b.f.o. and a.v.c. controls. 

828 

* components list 

Resistors: 
All 10% .1W carbon 

"R1 10kû R13 8.2k0 
"R2 2.7k0 R14 2.2kû 
"R3 see text on Mkl receiver R15 6800 
"R4 1k0 R16 22k0 
"R5 1.2k0 R17 4.7k0 
"R6 8.2k0 R18 1kû 
"R7 5.6k0 R19 5.6k0 
"R8 100k0 R20 100k0 
"R9 1.5kû R21 56kû 
"R10 47O0 R22 8.2k0 

R11 68O0 R23 4.7k0 
R12 56k0 R24 4.7k0 

Capacitors: 
"C1 0.011.1F 20V disc ceramic 
"C2 0.002µF Hi -K ceramic 
"C3 0.01µF 20V disc ceramic 
"C4 1,100pF (1,000 and 100pF in parallel) mica 
"C8 8µF 15V electrolytic 
"C9 25µF 15V electrolytic 
"C10 25µF 15V electrolytic 

C11 0.1µF 20V disc ceramic 
C12 8µF 15V electrolytic 
C13 8µF 15V electrolytic 
C14 0.1µF 20V disc ceramic 
C15 0.022µF 20V disc ceramic 
C16 0.047µF 20V disc ceramic 
C17 25pF ceramic 
C18 8µF 15V electrolytic 
C19 0.01µF 20V disc ceramic 
C20 0.01µF 20V disc ceramic 
C21 0.01µF 20V disc ceramic 

"TC1 3 -30pF concentric trimmers 
"TC2 3 -30pF concentric trimmers 
"VC1 /VC2 365pF 2 gang type 0 -2 Jackson Bros. 
VC3 25pF C804 Jackson Bros. 

Semiconductors: 
"Trl 0C170 
"Tr2 0C45 
"Tr3 0081 
D3 0A79 

Tr4 AF117 
Tr5 AF117 
Tr6 0C45 

Miscellaneous: 
"IFT1 470kc /s double tuned T41/1E Weymouth 
IFT2 470kc /s double tuned T41/2E Weymouth 
IFT3 470kc /s single tuned T41/3T Weymouth 
BFO Coil 470kc /s single tuned T41/3T Weymouth 

"L1, L2, L3, aerial coil 3T Blue Denco 
"L4, L5, L6, Oscillator Coil 3T Red Denco 
"S1, 2, 3 miniature slide switch 
"Slow motion drive, Jackson Bros. 
"Knobs "VR1 5k0 VR2 2500 
"Valveholders, terminals, solder tags, battery con- 
nectors, nuts and screws etc. 

"Cabinet and chassis, H. L. Smith Et Co. 

"Used in Clubman Mk I. 

The wiring and drilling of the Veroboard pane 
is shown in Fig. 24 and the construction of the 
b.f.o. box in Fig. 25. 

A screened cable passes through a +in. diameter 
hole in the box and carries the b.f.o. signal to the 
connection point on the i.f. /a.f. panel. 



BUILD YOURSELF A QUALITY TRANSISTOR 
RADIO- GUARANTEED RESULTS BACKED 
BY OUR SUPER AFTER SALES SERVICE! 

THE MAGNIFICENT 
RDAMER ''KIY 

SEVEN WAVEBAND PORTABLE AND CAR RADIO WITH A SUPER 
SPECIFICATION GIVING OUTSTANDING PERFORMANCE I 

7 FULLY TUNABLE WAVEBANDS -MW1, MW2, LW, SW1, SW2, 
SW3 AND TRAWLER BAND. 

14 oIra tuning of Luxembourg, etc. 

Built in ferrite rod aerial for Medium and 
Long Waves. 

3 section 22 inch chrome plated telescopic 
rial for Short Waves -can be angled and 

rotated for peak S.W. listening. 

Sieket for Car Aerial. 

Powerful push pull output. 

7 transistors and two diodes including 
Philco Micro -Alloy R.F. Transistors. 

Famous make 7in. x 4in. P.M. speaker for 
rich -tone volume. 

Air spaced ganged tutting condenser. 

Separate enlo8 switch, volume control, 
wave change switches and tuning control. 

Attractive ease with hand and shoulder 
straps. Size 9in. x bin. x 4in. approx 

First grade components. 

Easy to follow instructions and diagrams 
make the Roamer 7 a pleasure to build with 
guaranteed results. 

Total building costs 

£5.19.6 P. & P. 
6/6 Parts price list end easy 

build plans 3/- (Free with parts). 

POCKET FIVE 

Total building costs 

4 2' 6 P. 8 P. 
3/6 

MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND PORTABLE 

kttractive case with red speaker grille. Size 61 x 

41 x 1fin. Fully tunable. 7 stages -5 transistors 
and 2 diodes, ferrite rod aerial, tuning condenser. 
volume control, fine tone super dynamic 2;' 
speaker, all first grade components. Easy build 
plans and parts price list 1/6. (FREE with parts). 

Total builcing costs 

39'6 P3/6P 

MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND PORTABLE 
Attractive black and gold case. Size 5¢ x 14 x 
31in. Fully tunable over both Medium and Long 
Waves with extended M.W. band for easier 
tuning of Luxembourg, etc. All first grade com- 
ponents -7 stages -5 transistors and 2 diodes, 
supersensitive ferrite and aerial, tine tone gin. 
moving coil speaker etc. Easy build plans and 
parts price lie). I Ili (FREE with parts). 
POCKET FIVE Medians and Long Wave 
version with miniature speaker ONLY 29/6. 
P. & P. 3/6. 

Total building costs 

5 9' 6 P3 
6 

P. 

TWO WAVEBAND PORTABLE 
WITH 3in. SPEAKER 
Handsome leather -look case size 61 x 34 x 1 /in. 
with gilt trim and band and shoulder straps. 
Fully tunable over both Medium and Long Waves. 
Incorporates pre -tagged circuit board, 8 stages- 
() transistors and 2 diodes, ferrite rod aerial, push - 

pull output, wave change slide switch, tuning 
condenser, volume contro,, 3in. moving coil 
speaker etc. Easy build plans and parts price list 
2/ -. (FREE with parts). 

Total building costs 

69'6 P3 6P 

THREE WAVEBAND PORTABLE 
WITH 3in. SPEAKER 
Smart pocket size ease, ri/ x 31 x 1 #in. with gilt 
fittings. Fully tunable over both Medium and Long 
Waves with extra MM. band for easier tuning of 
Luxembourg, etc. 8 stages -6 transistors and 2 

diodes, top grade 3in. speaker, 2 R.F. stages for 
extra boost, high "Q" ferrite rod aerial. Easy- build 
plan and parts price list 2/- (FREE with parts). 

Total building costs 

79'6 P. & P. 

3/6 

SIX WAVEBAND PORTABLE 
WITH 3in. SPEAKER 
At tractive case with gilt fittings, size x 5¢ x 
I Ito. World wide reception. Tunable on-Medium 
and Long waves, two short waves, Trawler Band 
t'lua an extra M.W. band for easier tuning of Lux- 
embourg, etc. Sensitive ferrite rod aerial and 
telescopic aerial for Short waves. All top grade 
components, 8 stages -6 transistors and 2 diodes 
including Philco Micro -Alloy R.F. Transistors etc. 
(Carrying strap 1/6 extra.) Easy build plans and 
parts price list 2/- (FREE with parts). 

Total building costs 

69'6 P3 
6P 

THREE WAVEBAND PORTABLE 
WITH 3in. SPEAKER 

Attractive case size 7f x 54 x 1 14n, with gilt 
fittings and carrying strap. The ideal radio for 
home, car or outdoors. Covers Medium and Long 
Waves and Trawler Band. Special circuit in- 
corporating 2 R.F. Stages, push pull utput, 
ferrite rod aerial, 7 transistors and 2 diodes, 3in. 
speaker (will drive larger speaker) and all first 
grade components. Easy build plane and parte. 
Priee list _ - (F it E wit ti parts). 

RADIO EXCHANGE CO. 
Callers side entrance Barratts Shoe Shop Open 9-5 p.m. 

Saturday 9-12.30 p.m. 

61 HIGH STREET, BEDFORD 
Telephone: Bedford 52367 
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SUPERTONE G.C.3 
Saves you work - 
It's partly built 
Like Its predecessors this latest Companion has full 
fl performance -such as only a good wooden 
cabinet and biSua speaker can give, and due to 
its being partly built you will have it going in an 
evening. Note these features. 

7 Transistors, superhet circuit. 
Two -tone Cabinet, size 11 a 8 x 31n. 
All circuit requirements -Push -pull output- 
A.V.C. and feed back, etc. 
Printed circuit board all wired only connec- 
tions, e.g. to Volume control W.C. Switch and Tuning Condenser. 
Pre -aligned 1F stages complete with full instructions. Price only 24.9.8 plus 6/6 post 
and insurance. 

RADIO STETHOSCOPE 
Easiest way to fault find -traces signal from aerial to speaker - 
w hen signal stops you've found the fault. Use it on Radio, TV, 
amplifier, anything- complete kit comprises two special transistors 
and all parts including probe tube and crystal earpiece 29/6 -twin 
stetoset Instead of earpiece 7/8 extra - 
post and Ins. 2/9. 

SCR's (THYRISTORS) 
Pin 50V 100V 300V 400V 
1 amp 3/6 4/- 8/8 7/6 
3 amp 41- 416 7/6 

I 

8/8 
25 amp 30/- 86/- 47/8 80/- 

CASSETTE LOADED DICTATING MACHINE 
Battery operated and with all accessories. Really fantastic offer British made £31 outfit 
for only 86 19.8 brilliantly designed for speed 
and eelciency- cassette takes normal si2ools 
drops In and out for easy loading -all normal 
functions -accessories include: -stethoscopic 
earpiece- crystal microphone has on /off switch 
-telephone pick -up -tape reference pad - 
DON'T MISS THIS UNREPEATABLE 
OFFER -SEND TODAY 26.19.6 plus 7!6 
post and insurance. Footswltch 18/8 extra. 
Spare Cassettes at 7/8 each, three for 81. 

SIMMERSTAT 
TYX -FL and TYX -F. Both popular types fit- 
ted to many cookers. Suitable for 230/240v. up 
to 15 amps. Handy device to have around the 
workshop. 12/8 each. 

SILICON RECTIFIERS 
Tested and guaranteed 
750mA. 100v. 1/8 1 Amp. 100v. 8/- 3 Amp. 100v. 8/8 

200v. 1/8 200v. 4/- 200v.5 /- 
400v. 2/6 400v. 61- 400v. 7/6 

600v. 9/6 
Sub -miniature glass encased -only approx. tin. long, wire ended. 400mA. 50V. 1/6; 100v. 
2/8; 200v. 4/6 

10 Amp. 100v. 9/6 
200v. 12/6 
400v. 14/6 

OZONE AIR CONDITIONER 
For removing smells and generally improving oppressive 
atmosphere. In neat hammer finish box. Uses Philips ozone 
lamp and mains unit. Lamp easily replaceable. Only 89/8 plus 
6/6 cart. and ins. 

G.E.C. 13A SWITCHED 
SOCKETS 

Suitable for ring mains etc. 
Surface mounting type, 
takes the modern fused 
plug. 80/- doz. plus 4/6 
post. 

F.M. TUNER 
of exceptional quality, giving really 
fantastic results with virtually no noise. 
Suitable for mains or battery operation, 
6 transistors -three JF stages- double 
tuned discriminator. Complete, new, and 
built up all ready to work on chassis. 
Size 6 x 4 a Sin. with tuning scale and 
slow motion drive. A £12.12.0 tuner for 
only 88.19.8. 

ARMCHAIR CONTROL UNIT 
Remote Controller for Philips, Stella and Cossor TV sets 
but adaptable to most others, and to model control. Comprises 
three rock switches, two variable resistances and component 
Including Mullard 0A81-Knobs-10 way plug -lift. 7 way 
cable, etc. 
List price 88.8.0, yours for only 12/8, plue 2/- post and 
insurance. 

AUDIO SWITCH 
Want to open your garage door with a toot? Or 

close your curtains with a whistle? Or make anything 
obey your command? Then first you need an 
Audio Switch. We offer complete kit, including 
5 transistors, Veroboard panel, all the resistors 
and condensers and the relay with diagrams, 
etc., for making. 48/8 plus 2/6 post and Insurance. 

IWhere postage is ,ot cletinit,-ly 'tateol a :: xtra then r,I r., .,vet £3 ore p,, -:t free. 
Below £8 add 2/9. Semi- cv,nd6etors o.Ici I - p +t. Ogee £i trat freer SAE with 
enquiries please. 

ELECTRONICS (CROYDON) LIMITED 
(Dept. P.W.) 102/3 TAMWORTH RD., CROYDON, SURREY (Opp. W. Croydon Stn.) 

also at 266 LONDON ROAD, CROYDON, SURREY S.A.E. with enquiries please 

SPECIAL OFFER to the readers 
of PRACTICAL WIRELESS 

NOW 296 
Save 10/- on 
the normal 
purchase 
price of a 
MINI -DRILL 
You can buy a standard model MInI- 
Drill (normal selling price 39/8) for 
only 29/8, Including P. & P. The 
Heathcraft Mini -Drill Is an extremely 
useful tool for radio and T.V. con- 
struction. Especially handy for printed 
circuits. It Is powered by a 41 -volt 
electric battery and Is strongly boxed 
Including instructions on its use, and 
comes complete with an assortment 
of six different accessories which 
allow drilling, sanding and polishing. 

and now the MINIATURE DAVID 4 
THE MINI -PLANE with 4 UNIQUE FEATURES WHICH BROKE ALL 

RECORDS AT THE RECENT DIY EXHIBITION 

Normally 12/6. Special offer 9/11 inc p/p 
1. Planes everything smooth. 2. Planes convex and 
concave. 3. Planes In all corners. 4. Scrapes every- 
thing clean. Complete with 5 blades 
Trade enquiries Invited. n 
Send cheque /Postal Order. Mini -Drill, 29/6d; David 4, 9 /í1d; to 
JABERLAND TRADING CO. Ltd., Dept. PW, 148 -150 Curtain Rd., London E.C.2. 
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VALVES SAME DAY SERVICE 
NEW! TESTED! GUARANTEED! 

.t o1148 ISETS 11t5 . 183. 1T4. 3004, :3V¢ DAF91. Dó'91, DK9l. 1)1.92, D1.94.1 
4 for 18/9. DAF96, DF96, DK96, DL9)i, 4 for 25/-. 

IA311'l' 5/- 
1 A7C'P 7/8 
IH50T 7/8 
INSGT 7/9 
1E5 5/6 
184 4/9 
185 8/9 
IT4 2/9 
3A5 8/6 
384 4/9 
34'4 5/9 
51140 4/8 
5V40 8/- 
5Y3GT 51- 
5Z4G 7/6 
6130L2 11/9 
6AL5 8/8 
6AM6 8/8 
6AQ5 4/9 
6AT6 4/- 
6AU8 5/8 
611A6 9/8 
6BR6 9/3 
11B0-6G 15/- 
),BJB 8/9 
6BR7 7/9 
00.86 8/6 
6F1 7/9 
6013 8/8 
6F14 91- 
6E23 12/8 
6K70 1/8 
6K8G 4/8 
6KeGT 7/8 
61,18 8/- 
6V60 8/8 
6V6GT 8/8 
6X4 8/8 
6X5GT 5/9 
7B6 10/9 
7B7 7/- 
706 15/- 
706 8/9 

7H7 5/8 
7Y4 8/8 
10E1 9/9 
101'13 10/6 
12AT7 8/9 
12AU6 4/9 
12AU7 4/9 
12AX7 4/9 
12Ke0T 7/8 
20F2 10/8 
20L1 14/6 
20P1 9/- 
20P3 14/9 
20P4 17/- 
25U4GT11/8 
30C15 11/8 
30017 12/8 
30C18 11/9 
30F5 12/- 
30FL1 12/6 
30FL14 12/8 
30L16 14/- 
30L17 18/- 
30P4 12/- 
301'12 11/- 
30P19 12/- 
30PL1 12/8 
30PL3314/8 
30PL14 14/6 
35L6GT 8/- 
35W4 4/8 
35240T 4/6 
6063 12/e 
AZ31 9/- 
B36 4/9 
B729 18/6 
CCH35 9/- 
DAC32 7/8 
DAF91 3/9 
DAF96 8/- 
DCC90 8/8 
DF33 7/9 
D1'91 2/9 

READERS 

111'96 6/- 
D1177 4/- 
DHS1 12/6 
DK32 7/9 
DK91 5/8 
DK92 9/8 
DK96 7/- 
DL33 6/9 
DL35 5/- 
DL92 4/9 
DL94 5/9 
DL96 6/- 
DY86 5/9 
DY87 5/9 
EABC808/8 
EAF42 8/6 
EB9I 2/8 
EBC33 7/- 
ERGO. 8/- 
EBF80 8/- 
EBF89 5/9 
ECC81 3/9 
EC882 4/9 
ECC83 7/- 
ECC84 8/8 
ECC85 4/9 
ECF80 7/- 
ECF82 8/9 
ECF86 9/- 
ECH35 8/- 
ECH42 10/- 
ECH81 5/8 
ECH84 8/8 
ECL80 7/9 
ECL82 8/8 
BOMB 7/9 
EF39 8/9 
EF41 9/8 
EF80 4/9 
EF85 5/- 
EF86 8/8 
EF89 5/- 
E1,91 3/8 

EF97 7/6 
EF183 6/9 
EF184 5/9 
EH90 8/8 
EL33 8/9 
EL34 9/6 
EL41 9/6 
EL84 4/9 
EL90 5/- 
EL96 5/- 
EM34 18/9 
EM80 6/9 
EM81 8/9 
EM84 e/3 
EM87 7/6 
EY51 7/- 
EY86 8/3 
EZ40 8/9 
EZ41 8/9 
EZSO 4/8 
EZ81 4/9 
KM 8/9 
KT81 15/- 
N78 14/9 
PC88 9/8 
PC88 9/6 
PC97 5/6 
PC900 7/9 
PCC84 6/8 
PCC89 11/- 
PCC1e9 9/9 
PCF80 8/8 
PCF82 6/- 
PCF86 9/9 
PCFS0011/8 
PCF801 7/9 
PCF802 9/6 
PCF80511/9 
PCF80611/8 
PCF80812/8 
PCL82 6/9 
PCL83 8/8 
l'CL84 7/- 

RADIO 

PCL85 8/3 
PC1.86 8/8 
PENA4 6/9 
PEN36C15/- 
PFL20018/- 
PL36 9/- 
PL81 6/9 
PL82 6/8 
PL83 7/- 
PL84 6/3 
PI.500 13/- 
PL820 15/- 
PX25 10/6 
PY32 8/8 
PY33 8/8 
PY80 6/8 
PY81 5/3 
PY82 5/- 
PY83 5/9 
PY88 7/8 
PY800 6/- 
PY801 6/- 
R19 8/6 
R20 12/9 
TH21C 9/8 
1/26 11/6 
U26 11/6 
U47 18/8 
U49 18/6 
1752 4/8 
U78 8/6 
U191 11/- 
U301 18/8 
U801 18/- 
UABC80 8/3 
UAF42 7/9 
UB41 8/8 
UBC41 8/9 
UB9'80 8/- 
UBF89 8/9 
UBL21 9/- 
UC92 6/- 
UCC44 7/9 

UCC85 6/6 
UCF80 8/3 
UCH42 9/9 
UCH81 8/- 
UCL82 7/- 
UCL83 8/9 
UF41 10/8 
UF80 7/- 
UF89 5/9 
UL41 8/9 
UL44 20/- 
UL84 6/- 
UY41 5/6 
UY85 5/9 
VP4B 10/6 
V1'132121/- 
Z77 3/6 
Transistors 
ACI07 10/- 
AC127 8/- 
AD140 18/6 
AF102 18/- 
AF116 8/- 
AF116 6/6 
AF117 5/- 
AF118 8/6 
AF124 7/6 
AF125 7/6 
AF126 7/- 
AF127 7/- 
OC22 9/9 
0025 9/6 
OC98 5/- 
0044 8/9 
OC45 3/3 
OC71 3/8 
0072 4/9 
0075 5/9 
OC81 3/8 
OC81D 8/8 
0082 5/9 
00820 5/- 
0C170 5/- 

85 TORQUAY GARDENS REDBRIDGE, ILFORD, 
ESSEX. Tel. 01- 550 7441 

Postage on 1 valve 9d. extra. On 2 valves or more, postage Bd. per 
valve extra. Any Parcel Insured against Damaged in Transit 6d. extra. 
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Fig. 24: Layout and wiring of the b.f.o. panel. 

Inner to 
IF panel 

The lid of the b.f.o. box has the flange removed 
at one corner is shown in Fig. 25, to clear the 
edge of the chassis. A hole is drilled in the lid to 
allow access to the tuning core of the b.f.o. coil 
when the lid is in place. The completed i.f. and a.f. 
panel is mounted in position shown in Fig. 21, by 
using two small right -angle brackets. Details of 
these are given in Fig. 20. The position of the b.f.o. 
box is also shown in Fig. 21 and to facilitate the 
mounting of the b.f.o. box, the b.f.o.' switch and 
the a.v.c.. switch, it is necessary to provide extra 
holes in the front panel as detailed in Fig. 22. 

The i.f. /a.f. panel and the b.f.o. unit are then 
wired to the various controls and other parts of the 
chassis, keeping the wiring tidy and close to the 

-chassis wherever possible. After a check of all 
components, connections and wiring, the receiver 
is ready for testing. 

Lid flange cut away 

Fig. 25: Constructional details of the b.f.o. box. 

Alignment 
A signal generator with facilities for internal 

amplitude modulation is required and alignment 
may be carried out, in the usual way, as follows. 
1 -Set the receiver controls as given below: 

ON /OFF ON 
B.F.O. OFF 
A.V.C. OFF 
TUNING 1.6Mc /s 
A.F. GAIN max. 
R.F. GAIN max. 

2 -Set the signal generator to 470kc /s with the modu- 
lation "on ". 
3- Inject the signal between chassis and Tr5 base. 
The connection to the base should be via a suitable 
(0.01µF) coupling capacitor. 

-continued on page 858 
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vractically 

HENRY commentary by 
ACCORDING to one of 

those gay ladies, whose re- 
hashed diffusions appear 

regularly in the dailies around 
Salestime: "Bargains can be 
found in the most unlikely cor- 
ners if you plan your buying 
campaign." 

Some of these seem to reach 
the service counter of the radio 
dealer just about now. Lulled by 
the thought that the "slack 
season" is coming up and every 
little extra penny (Sorry, Mr. 
Wilson, "cent ") helps stave off 
the shadow of the bailiff's bowler 
hat, he accepts the repair job. 
Inevitably, he will regret it. 

You know the sort of equip- 
ment. Sold at giveaway prices, or 
advertised as foolproof kits, it 
sports such equivocal names as 
" Super -10" or "High - Gain 
Special" with no hint of manu- 
facturer or indeed, of country of 
origin. The dealer draws upon his 
experience, relates the design to 
something similar in the more 
legitimate trade, and tries to order 
spares. 

This is usually where the fun 
begins. The transistors will be 
coded unintelligibly, or have no 
known equivalents. No circuit 
will be available, and attempts to 
trace something from printed 
circuit and short, brittle, 
illogically -coloured wires gener- 
ally end up looking like a cast- 
off from Ronald Searle or 
Topolski. 

,ca "ß1,,;N11 
1 I 

.0 4 

Stave off the bailiff's bowler. 

832 

So the bargain turns out to be 
a flop, and the dealer's five - 
minute job will make him a loss 
unless he has the sense to swallow 
his chagrin and hand it regret- 
fully back to the owner. Then, 
bang goes another reputation! 
"He couldn't do a straightfor- 
ward repair," howls the disap- 
pointed customer. 

Rubbing salt into the wound, 
the ubiquitous "chap round the 
corner" gets the thing going after 
a fashion. It is too often over- 
looked that he gives no sort of 
guarantee, may have "fiddled" 
the equipment, and can charge 
peanuts because of his minimal 
overheads and the fact that he 
does it out of a genuine interest, 
not costing his hours as he would 
have to in a commercial business. 

Does that sound like sour 
grapes? Henry is a practising 
serviceman -has been for what 
seems a chunk off eternity -and 
feels pretty strongly about busi- 
ness ethics. He knows, as do most 
responsible dealers and service 
managers, that time is the biggest 
cost factor of all. Some jobs are 
inevitably timewasters. Experi- 
ence provides the best short -cuts, 
and experience should be paid 
for. More important, the finished 
job should be up to some sort of 
reliable standard -even if the 
original specification cannot be 
attained. Henry and his mates are 
putting their stamp of approval 
on the repair; sticking their necks 
out. 

This was rubbed in lately when 
a reader blew up about the 
refusal of a service agent for a 
well -known manufacturer to put 
his ageing tape recorder back to 
rights. "Use your influence to 
shake up the manufacturers," he 
told the Editor, "all it wants is a 
spring." 

Further investigation showed 
that the agents had not refused 
service, but had advised him it 
would hardly be economical. In 
view of the age of the machine, 
and their experience of the preva- 

No. 42 

That 

Devilish 

Dealer 

Shake up the manufacturers. 

lence of certain faults, plus the 
time it would take to check the 
relays, switches and solenoid - 
operated mechanism to obviate 
future breakdowns, they had to 
estimate a sum that was cer- 
tainly more than the trade -in 
value! 

Experienced readers would 
order the missing part and tackle 
the job themselves. 

The alternative -have the job 
done properly, up to some stated 
level of reliability, with a guaran- 
tee of the work done, and be 
prepared to pay for the repair. 

As a footnote -not every 
"simple" job is quite so straight- 
forward as it seems. Just this 
week we had a tiny transistor 
radio handed to us with the 
laconic note on the worksheet: 
"Change batteries." First reac- 
tion was: "Why didn't the custo- 
mer change them himself ?" 

This became obvious when we 
tried to take off the battery 
compartment cover. It was glued 
tight with a horrible chemical 
mess of burst cells that had 
spread all over the printed cir- 
cuit and even jammed the wave - 
change switch. It took three and 
a half hours to clean out that set, 
trace the short -circuit in the out- 
put stage, change the transistor 
and its emitter resistor and finally 
-fit new batteries. 

Well, what would you have 
charged, Joe? 



LrJJ REIR (ELECTRONICSiir E 
LONDON'S LEADING COMPONENT SHOPS 

25 ft 53 TOTTENHAM COURT ROAD, LONDON W.1. Tel.: 01 -580 4534/7679. 

Open 9 -6 pm Monday to Saturday inclusive. Open Thursday until 7 pm 

ALL POST ORDERS TO Dept. PW368 25 Tottenham Court Road, London, W.1 

3 Transistor AM Timer covering full medium 
wave. Size 41 x 21 x 25in. Ready built. 9v. 
battery operation. Complete with instructions. 
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SPEC/AL R F R 
R 
PECKS' 

Model 8000 with Sonoton 
9TAHC Stereo Cartridge 

ATOO Mk. I less cartridge 
ATOO Mk. II less cartridge 
SP25 Mk. H less cartridge 
LAB80 Mk. H less cartridge 
Mono Cartridge 17/8 extra. 
Stereo Cartridge 22/6 extra. 

28.19.6 
£9.19.6 

212.19.8 
210.19.6 
224.19.8 

For the Stereo enthusiast Multiplex adaptor 
for Stereo Radio reception. £5 "19.6 extra LJ .7 Y 

TEAK FINISH PLINTHE 
with perspex cover 6 gus. 
(For LAB80 8 gne.). P. & P. 
5/ -. Agents for Thorens, 
Dual, Goldring. Prices on 
request. 

LINEAR AMPLIFIERS 
Latest A.C. Mains Models offering highest quality 
at modest poet. 
LT88. All Transistor 12 watts Stereo. Inputs for 
Tuner, Gram, Mike. Separate Bass, Treble, 
Balance and Volume Controls. 216.15.0. Carr. 7/6. 
Teak case 28.10.0 extra. 
PTA 15 (as illus.). All Transistor, 15 watts Mono. 
Inputs for Tuner, Gram, Mike, Guitar, Bass, 

Tm ble and two volume controls, 215.15.0. Carr. 7/6. Teak case 88.10.0, xtra. LT45, 2 Valve 5 Bat te Mono. Inputs for Tuner, Gram, Bass, Treble and volume controls, £8.19.6. Carr. 5/6. Metal cover 15/- extra. Full details sent on request. 

MOTOR 
BARGAINS 

Ideal for model 
makers record 
payers, tape 
decks, etc. 

6.8 D. C.Motor. 
10,900 r.p.m. at 
230mA. 14 in. x 
I" dia. Shaft r 
long x 3/64' dia. 
9/8. P. & P. 2/6. 

9v. D.C. 
Gram deck 
replacement 
motor. 2' 

11" dia. 
Shaft t' 

long x 3/32'. 
17 /6P.P. 2/, 

200 /250v. 
A.C. Tape 
Deck Motor. 

walte, single 
50c /a 50/- 

wakt u 
g phase. Belt drive pulley. 

p and rewind. 3' deep x 3" dia. Two 
are used together with capstan motor. Easy 
mounting. 27/8. P. & P. 5/6. 

EAGLE SUBSTITUTION BOXES 

OM.B. 9 Capi - 
tancerang. 
0001,0010, 
0022,0047,01, 
022, 047, 1, 
.22, mtd. With 
leads and 
clips. 29/8 
P. & P.2 / -. 
O.M.Q.Two Z %.__ Resistance ` ranges. Low: 
15 ohm to 10 K ohm ( I n-at l resistore). High: 
15 K ohm to 10 meg. ohm. (I watt resistors). 
Selects 24 separate resistances. With leads 
and clips 42/8. P. & P. 2/ -. 

AERIALS - TV /UHF /VHF STEREO 
Vantena Table Top V Aerial BBC /ITV, 25 / , 
Create Room Aerial Bd I/11 /III. Cream or 
black 25/ -. Veemaater Table Top VHF/UHF 
tunable aerial. Chrome or Grey 70/ , YAG1 
All channel table top aerial BBC1 /2 /ITV /. 
VHF. 65/ , HL585 Loft Aerial. Hilo V + 5 for 
vertical. Band I/I11. With mounting arm 
and bracket. 49/ -, New Major, 10 element 
BBC2 aerial for loft or outdoor fixing. With 
roller bracket for up to lin. dia. meet 42/6 
Hl. Hunter. 13 element BBC2 aerial ae above, 
58/ -. El. Explorer 18 element BBC2 aerial as 
above 64/6. Lott Six. 6 element BBC2 aerial 
for loft or outdoor fixing. With arm and 
bracket, 84/6. YAG1, 4 element outdoor Band 
II VHF /FM stereo aerial. With mast, 44/ -. 
Please add postage. 

MULTIMETERS 

TTC1001 (as 
Blue.) 20,000 
opv 28.19.6. 
C1000. 1,000 

opv 22.2.0 
Caby NH 
200 20,000 

opv 26.10.0 
Caby B40 

4000 opv 26.10.0 
TMK500 30,000 opv 
29.19.6. 

TTC Model 1030 50,000 opv 29.19.6 
TTCMode11031100,000opv£12.19.8 
Also stockiste of Arm, Nombres, 
Eagle etc. Test equipment. P.P. 3/6 

AUTO TRANSFORMERS 
Input 0 -200, 220 600w. .... £6 9 
240 v. Output 110 v. 1,000w. .... £9 9 

1,500w. .... £15 15 
75w. .... 41 17 2,000w. .... £18 10 

100w. .... 22 5 3,000w. .... 225 10 
100w. .... £2 15 4,000w. .... £34 18 
200w. . .. 28 5 030v. 1 amp 2110 
300w. .... £4 5 0.30v. t amp. 17 
400w. .... 24 19 0.30v. 2 amp. 21 17 
500w. £5 9 030v. 3 amp. 22 2 

MAINS TRANSFORMERS 
Input 200 -250v. 50 c /a. 
24v. 3 amp. 82 12 8 24v. 8 amp. £5 5 
24v. 5 amp. 83 15 0 24v. 1.2 amp. 25 15 

Post extra. 
Mains and Output Transformer Lts available on 
request. 

8 Transistor FM tuner. Frvgro,i 
range Mn- IOhMc /s. Size 9 o 4 _x 

21in. Ready built for use with 
most amplifiers, 9v battery opera- 
tion. Complete with instructions. 
ONLY FROM LIND -AIR I 

SINCLAIR PRODUCTS 
MICROMATIC R ADIO. KIT ONLY 49/6. P. & P. 2I6 
MICROMATIC RADIO BUILT . ONLY 59/6. 
P. & P. 2/6. 
MICRO FM. KIT -25,19.8 complete. P. & P. 2/6 
Z.12 Hi -FI AMPLIFIER 24.9.6. P. & P. 216 
STEREO 25 Control Unit 29.19.8. P. & P. 2/6 
PZ4. Mains Power Supply Unit 24.19.8. P. & P. 2/6 

MAGNAVOX -COLLARO 
363 TAPE DECKS 

The very latest 3-speed model -lj, 31, 7; i.p.s. 
available with either 2 track or 4 track head. Fes, 
turesinclude: Pause control; digital counter; fast 
forward and rewind; new 4 -pole, fully screened 
Induction motor; interlocking keys. Slay of top 
plate 134 x 11 x 51in. deep below unit plate. For 
200/250v. A.C. mains, 50 c.p.s. operation. New, 
unused and fully guaranteed. 

de£10.10,0 track £13.19.6 mol á 
Carriage and Packing 7/6 extra. 

MARTIN TAPE AMPLIFIERS 
FOR USE WITH ABOVE DECKS. 2 track model £14.19.6; 4 track 
Carriage and Packing 7/6. 

model 215.19.6. 

2 -3 WATT AMPLIFIER 
An ideal basis for building your own 
portable record player. Just add speaker and 
turntable and you will have an above - 
average model for a mere fraction of the cost. 
2 -3 watt printed circuit with control panel 
in flying lead. ON, OFF, TONE CONTROL 
AND VOLUME, colourful escutcheon. 
Brimar valves: EZ80, ECL82 and composite 
installation booklet Price £3.17.6 
TRANSISTORS 
0C3 8/-- 
0016 20/- 
0023 15/- 
0028 12/6 
0022 10/- 
0024 17/6 
OC25 9/8 
OC29 15/- 
0035 12/6 
OC38 12/8 
0041 8/- 
0042 5/- 
0044 5/- 
0045 2/8 
0066 19/8 
OC70 4/- 
0071 4/- 
OC72 5/- 
0073 8/6 
0075 8/- 
0076 5/- 
0077 7/- 
0078 5/- 
OC78D 6/- 
0081 6/- 
OC81D 5/- 
00,82 8/- 
OC123 11/8 
OC189 8/- 
°C140 10/- 
00170 8/- 
00171 7/- 
00200 7/8 
00201 12/6 
00202 18/8 
00203 10/8 
00205 15/- 
00206 19/5 

OCP71 19/8 
ST721 15/- 
8T723 10/- 
8T140 4/- 
ST141 8/- 
V82R 6/- 
V64R 8/6 
V68R 7/- 
V1050A 8/- 
V 1520P 10/- 
V1530P 10/- 
V1302P 8/- 
1460201P S/- 
V6030 10/- 
BFY80 8/5 
BFY51 7/- 
BFY82 e/- 
BYZ32 101- 
BYZ13 10/- 
BCY33 7/6 
BCY34 S/8 
BCY10 7/8 
BCY38 9/8 
BCY39 12/6 
BCY12 5/6 
AC107 14/8 
AC127 9/- 
ACY17 8/8 
ACY19 5/6 
ACY20 5/8 
ACY21 8/- 
ACY22 4/8 
AF102 18/- 
AFI14 7/- 
AF115 8/8 
AF116 7/- 
AF117 5/- 
AF118 17/8 

AF124 10/- 
AF125 10/- 
AF126 10/- 
AF127 9/8 
ÁF139 10/- 
AF186 17/8 
AFZ11 17/- 
AFZ12 12/6 
ASY26 8/6 
MAT100 7/9 
MAT1o1 8/8 
MAT120 7/9 
MAT121 8/8 

VALVES 
EL84 8/8 
EF86 9/8 
EY88 9/8 
DY87 9/8 
ECC83 8/8 
ECC81 5/6 
EABC80 8/8 
171.84 8/8 
UF41 10/6 
UY41 7/8 
EZ80 8/8 
EZ,81 6/8 
PCC84 7/6 
PC1,8b 9/8 
PCL82 8/8 
PCL86 9/6 
KT68 25/- 
KT88 27/8 
DY86 9/8 
EBC83 8/8 
DK96 8/8 
DAF96 8/8 
DL96 7/6 

PROFESSIONAL 
ELECTRIC INSTANT 
HEAT SOLDER GUN 
Ideal for model ma- 
kers, home repairs, ^s..., 
electronics, radio, TV, 
etc. Unique features 
include interchange- 
able tips, extension barrels, comfortable 
grip with trigger control. 'HP' shaped 
3IIn. bit to minimise wear. Light beam 
is automatically directed on to end of 
bit when ON /OFF trigger is in use, 
85 watt element with special ventila- 
tion. Complete with 2 -pin, 6 amp. plug. 

/ 
230 -250 volts Spares 49 6 +2/6 
available. P.P. 

DF96 7/8 OA9 4/5 GEX44 2/8 
PY81 6/8 0A10 3/- GEX54 2/- 
PL81 10 /8 OA47 31- 
PY33 13/8 OA70 2/- PGT Power 
PL36 11/6 OA79 2/8 Mounting 

IN91 3/- Kits 3/9 
DIODES IN253 7/- We have a 
OAS 4/8 IN254 4/- complete 
OA3 3/- 1N215 8/8 range of new 
0A71 3/8 1037 8/8 and old 
0A81 2/8 IN647 5/- types of 
OA95 1/9 1142373 5/6 valves, tran- 
0A200 8/8 IN2374 15/- stators and 
0.4.202 4/8 IN2379 25/- diodes. List 
0A203 4/- IN58 3/5 available on 
OÁ210 7/8 INU59 8/8 application. 
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DE LUXE PLAYERS 
4 -Speed Mono Playera 2 -tone 
Cabinets 17 x 15 x 84in. High 
flux loudspeaker and High 
Quality Amplifiers ready 
built. Quality output. Volume 
and Bass controls. 
Specialinstractious 
enable assembly in 
30 minutes, only 5 
wires to join. 
12 months' 
guarantee. 

TO BUILD 
YOURSELF 

Post 4/8 per item. 
PORTABLE CABINET 
As illustrated. Too. fit 
standard player 69/6 orautochanger. 
RCS AMPLIFIER 8 
WATT. Ready made and 
tested with UCL82 triode 
pentode valve 59/6 and loudspeaker. 
SINGLE PLAY MONO 
BSR TU9 23.7.8 
Garrard SRP22 15,9.8 
Garrard SP25 212.19.6 
Philips Aá1018 212. 9.8 
Garrard A.70 214.19.8 
Garrard LABMO 224.19.6 
Garrard 401 529.19.8 
All with mono LP /78 cartridge. (Stereo 20 /- extra). 

SUPERIOR AMPLIFIER. 
Ready made and tested. 
Guaranteed better sound! 
Fully isolated AC Mains 
Trenalormer 4 watt 
output. ECL86 triode 
pentode valve. Volume 
and tone controla with 
knobs. Quality 89/6 
Loudspeaker. 

AUTOCHANGE MONO 
BSR ÚA70 Traaoription 

Changer 210.19.6 
BSR Superslim 25.10.6 
Garrard 1000 26.19.8 
ATOO Mk II 212,19.6 

GARRARD TEAKWOOD BASE WB.1. Ready 75/- out Sor mounting 1000, 2000. 8000, SP25, ATOO. 
GARRARD PERSPEX COVER SPC.1 for WB.1 58 /- 

A.18 TRANSCRIPTION TONE ARM with tem- 90/_ 
plate and two plug -in shells. OUR PRICE 
Decae Deram Stereo Diamond Cartridge 24.10.0 extra or 
Stereo Moving Coil Diamond 20- 18,000 cps 05.5.0. extra. 

Q MAX CHASSIS CUTTER 
Complete: a die, a punch, an Allen screw and key 

;ín.14 /6 lia. 15/9 11ín. 181- 1äa.2018 2shetn. 37/9 

}ín.1419 lia. 18/- 14in, 18 /8 14ín.2218 Olin, 44/3 
ilx.15 /8 1'1,5ín18 /- 11ín. 20 /- 2in. 84/8 lin. eq. 31/6 

PICK -UP ARM Complete with ACOS LP -78 Turnover 
Head and Stylii 20 / -: ACOS GP67, 151 -; B.S.R. TC8 25/ -. 
SPEAKER FRET Tygan various colours, 52in, wide, from 
10 /- It.; 26in. wide from 5/- It. SAMPLES S.A.E. 
EXPANDED METAL Gold or Silver 12 x 12 in. 8 / -, 

FULL WAVE BRIDGE CHARGER RECTIFIERS: 
O or 12 v, outputs, li amp., 8/9; 2 a. 11 /8; 4 a., 17/8. 
CHARGER TRANSFORMERS. P. & P. 2/6. Input 200/250 v. 
for 8 or 12 v., 11 amps. ,17/6: 2 amps., 21/ -; 4 amps., 25/ -. 

MOVING COIL MULTIMETER TK 25. 49/6 0- 1,000v. A.C. /D.C., ohms O to 100k. etc., 
MOVING COIL MULTIMETER EP201C. 99/6 0- 2,500v. D.C. 20,000 ohms per volt. 0- 1,000v. A.C. 
Ohms 0 to 8 meg. 50 Microampe (Full list Meters B,A,E.) 

NEW MULLARD TRANSISTORS 
0071 6/ -; 0072 8/ -; OCS1D e / -; 0031 6/ -; AF115 8/ -; 
AF114 8/6; 0C44 6/ -; 0C45 6 / -; OC171 8 / -; 00170 6/ -; 
ÁF117 8 / -; 0C26 12/8; AD140 15/ -; OC85 16 / -; Holders 1 / -. 

REPANCO TRANSISTOR TRANSFORMERS 
TT45. Posh Pull Driver. 9:1 CT. .. .. , , 8/- 
TT48. Posh Pall Output. CT 8:1. .. 0/- 
7T49. Interstage etc. 4.51 61 TT52. utput 3 ohms. 20:15/ 

TRANSISTOR MAINS ELIMINATORS. FAMOUS "POWER 
MITE ". 9 VOLT. SAME SIZE AS PP9 BATTERY. A g( 
FULLY SMOOTHED. 150mA. FULL WAVE CIRCUIT. - 
SPECIAL 9 VOLT 500mA POWER PACK 49/8 

WEYRAD P50 - Transistor Coils 
RA2W 8 in. Ferrite Aerial Spare Cores 8d. 
with car aerial ooll....12 /e Driver Trans. LFDT4 9 /6 
Oso. P50 /1AC 5/4 Printed Cironit, PCA1...9 /8 
LF. P50 /2CC 470 ko /s 5/7 J.B. Tuning Gang ....10/0 
Sed I.F. P50 /3CC 8/- Weyrad Booklet 2/- 
Telescopic Chrome Aerials Ilia. esteada to 23m. 5/ -, 

VOLUME CONTROLS 
Long spindles. Midget Sise 
6 H. ohms to 2 Meg. LOG or 
LIN. L/S 31-. D.P. 5/ -. 
STEREO L/S 1018. D.P. 14/8. 

80 ohmCoax6d. yd, 
Semi -air spaced Cable 
40 yd. 20 / -; 60 yd. 30 / -. 
FRINGE LOW LOSS in 
Ideal 825 lines yd. 

COAXIAL PLUG 1 / -. PANEL SOCKETS 1 / -. LINE SOCK- 
ETS 2/ -. OUTLET BOXES, SURFACE OR FLUSH 4/8. 
BALANCED TWIN FEEDERS 1/- yd., 80 or 300 ohms, 
CAR AERIAL PLUGS 1/8; SOCKETS 1 /8; LINE SOCKET 2l- 

EAGLE SA200 
INTEGRATED 
STEREO 
AMPLIFIER 
71 watts per channel. 
Inputs loe gram, tape, 
tuner, mike,aux,tape 
output socket. Sep- 
arate volume controla 
for each channel. Sepa ate bass and 
treble controls. Stereo /Mono selec- 
tor. 

danee. 4, 8 or 
headphone 

8 ohms 
socket. Ito- 

ONLY f 25 FREE 
20L0/250 

flet S.A.E. 

THE E.A.R. RECORD PLAYER CABINET 
Strongly ballt wooden cabinet covered in Blue and Grey 
leatheroloth. Sise 15 x 17 x Sin. Motor Board 141 x 121ín. 
ready out out for B.S.R. Monarch UA12/14/15/18/25 
decks. Gilt fittings, strong carrying handle. Amplifier 
space sise 14 x 7 x Sin. is completely enclose& The baffle 
board is cut out for a Blin. dia, speaker. Post 5/8. 59/6 

NEW TUBULAR ELECPROLYTICS 
2/350 v. .. 2/8 100/25 v. ,. 2/- 

/350 v. .. 2/3 250/25 v. 218 
/450 v. .. 2/3 500/25 v. .. 4/- 
8/450 v. .. 3/- 8+8/450 v. 3/6 
2/450 v. .. 3/9 8+16/450 v. 3/9 

25/25 v. , . 1/9 18+18/450 v.4/8 

CAN TYPES 
8/800 v. . , . 9/8 
18/800 v, . . , , 18/e 
18+18/500 v. 7/8 
82+32/450 v. e/- 
50+50/350 v, 7/- 
80+100/350 v. 11/8 

60/50 v. .. 2/- 32+32/350 v, 416 100+200/275 v.12/6 
SUB-MIN. ELECTROLYTICS. 1, 2, 4, 5 8,16, 25, 30, 60,100, 
250 mfd.15v.2/-:500,1000 mid.12v.3 6; 2000 mfd.25v.9/8. 
CERAMIC. 500 v.1 pF. to 0.01 mld..90 Dirmi!-. 

PAPER TUBULARS 
350,-0.1 9d., 0.5 2/6;1 mtd. 3/ -; 2 mId. 150, 3 / -. 
500v, -0.001 to 0.05 9d.; 0.11 / -; 0.25 1/8; 0.5 3 / , 
1,000x.0.001, 0.0022, 0.0047, 0.01, 0.02, 1 /6; 0.047, 0.1, 2/6. 
E.H,T. CONDENSERS. 0.001 mid., 7kV., 6/8; 20kV., 10/6. 

SILVER MICA. Close tolerance (plus or minas I pF.), 5 to 
47 pF.,1 / -; ditto 1 °G, 50 to 800 pF., 1 /-; 1,000 to 5.000 pP 2/ -. 
TWIN GANG. "0 -0" 208 pF. +176 pF., 10 /6; 385 pF.. minia- 
tare 10 / -; 500 pF standard with trimmers, 9 /6; 500PF. 
midget less trimmers, 7 /8; 500 pF. slow motion, standard 9/ -; 
aman 3 -gang 500 pF. 18/9. Single "0" 365 pF. 7 /8. Twin 10 / -. 
SHORT WAVE. Single 10 pF., 25 pF., 50 pF., 75 pF., 
100 pF., 160 pF.. 5/6 each. Can be ganged. Couplers 9d. each. 
TUNING. Solid dielectric. 100 pF., 300 pF., 500 pF., 3/8 each. 
TRIMMERS. Compression ceramic 30. 50, 70 pF., 9d.; 
100 pF., 150 pF., 1 /3; 260 pF., 1/6; 800 pF., 750 pF., 1/9. 

250v. RECTIFIERS. Selenium I wave 100mA 5/ -; BY10010 / -. 
CONTACT COOLED I wave 60mA 7 /8; 85mA 9/8. 
Full wave 75mA 10 / -; 150mA 19/8; T.V. reata. from 10/ -, 

'SONOCOLOR' CINE RECORDING TAPE 
Superior quality. 5' reel, 900' LP with strobe markings also 
cine light deflector- mirror. Suitable all tape recorders and 
cine projectors. List 28/- OUR PRICE 14/- each. Post 2 /6. 

NEW B.A.S.F. LIBRARY BOXED TAPE 
7 in. L.P. 1,800 ft. 45/ -; 7 in. O,P. 2,400 ft. 70/- 
60 min. Cassette C60 (For Philips, etc.) 17/6 
Spare Spools 2/6. Tape Splicer 5 / -. Leader Tape 416. 
Renter Tape Heads for Collaro modela 2 track 21 /- Pair. 

MAINS TRANSFORMERS 5 /peaach 
250 -0-250 80mA. 8.3 v. 3.5 a, 8.3 v. 1 a, or 5 v. 2 a. 301- 
350 -0-350 80 mA. 0.3 v. 3,5 a. 8.3 v. 1 a, or 5 v. Oa, 86/- 
MT. 510 /300 -0-300v. 120 mA., 0.3 v. 4 a. 29/8 
MINIATURE 200 v. 20 mA., 6.3 v. 1 a. 12/8 
MIDGET 220 v. 45 mA., 6.3 v. 2 a. 17/8 
SMALL 250 -0-250 50 mA. 8.3 v. 2 a. 19/8 
HEATER TRANS. 6.3 v. 14 a.. 8/8; 8.3 y, 4 a. 12/8 
Ditto tapped sec. 1.4 v., 2, 8, 4, 5, 6.3 v. 11 amp 12 /6 
GENERAL PURPOSE LOW VOLTAGE. Outputs 3. 4, 5, 
6.8.9,10,12,15,18, 24 and 80 v. at 2 a. 30 /- 
1 amp., 8, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60, 35/- 
AUTO TRANSFORMERS 0- 115 -230 v. Input /Output. 
60w. 18/6; 150w. 30/ -; 500w. 92/8; 1000w. 175/ -. 

CRYSTAL MIKE INSERTS 
14 x Iia. 6/8; ACOS 15 a Iin. 8/8. ACOS 39. lin. din. 12 /6 
MOVING COIL MIKE with Remote Control Switch, .19 /6 

ALL PURPOSE HEADPHONES 
LOW RESISTANCE HEADPHONES, 3-5 ohms. 25/- 
H.ß. HEADPHONES 2000 ohms..12 /8, 4000 ohms ..15/- 
H.R. HEADPHONES 2000 ohms Super Quality 25 /- 

1968 ? 

GRAM 
CHASSIS 

Poet S /__ 
Three Wavebands: Five Valves: ECH81, EF89, 
Long., Med. Short, Gram. EBCS, EL84, EZ80. 
12 -month guarantee. A.C. 200 -250 v. Ferrite Aerial 
5 watts 3 ohm. Chassis 131in. x 7in. x 5ín. dial sise 
13ín. x 4ín. Two pilot Lamps. Four Knobs. E10.19 Aligned calibrated. Chassis isolated from mains 
DE LUXE STEREO GRAM CHASSIS V,H,F., MW, SW 
19 -50m. SW 80 -180m. Magic eye, push buttons,£ 1.7.1.7 
8 valve plus rent. Sise 15 x 71 u 8in. high, 

TAPE DECK AMPLIFIERS FOR B.S.R. T.D.2 ETC. 
With Pre Amplifier, Oscillator, all valves, "magie eye" tuning 
indicator, 3 watt 3 stage amplifier especially built for H.B.R. 
T.D.2 Tape Deck. Boite directly to tape deck chassis. Inputs 
for mike and radio /gram. Output 3 -5 ohms. A.C. 200/250v. 
Ready built. PRICE 07.19.8. Carriage and Insurance 5/6. 

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 24in. side., 
7 x 4in., 5/8; 9 x 7in., 6/8; 11 x 8in., 8/8; 11 x 71n., 7/8; 
iS x 9in., 9/6; 14 x llin., 12/6; 16 x 14ín.,15/ -. 
ALUMINIUM PANELS 18 s.w.g, 12 y 12in., 5/6; 14 
4/8; 12 x Sin.. 3(8; 10 7in., 2/9; 8 x 8in., 2/- 8 x 4in,. 1/6, 

THE INSTANT 
BULK TAPE 

ERASER AND 
RECORDING HEAD 

DEMAGNETISER 

WIllullllllllllllllilllllln'' 351- 

RETURN OF POST DESPATCH Minimum Post and Packing charge 2/6. C.O.D. 5/- 

RADIO COMPONENT SPECIALISTS 337 W 

CANCELLED EXPORT 

SHIPMENT DUE TO 

DOCK STRIKE! 

15" BAKER 
WOOFERS 
20- 10.000 cps. Bass 
Resonance 18 -25 
cps. Massive Cera- 
mic Ferrobar Mag- 
net. Flux density 
15,000 lines. Rated 
20 watts. 15 ohms. 
Overall depth only 
Blin. Weight 151b. 

Made to 
sell at $60 

PRICE £11.19 6 Carriage. 
packing 

PRICE and Insurance 10/6. 

'Group 25' 'Group 35' 'Group 50' 

25w, 5 gns. 35w. 82 gns. 50w; 18 gns. 
"BONDACOUST" Wedding 18in. wide, 2/811. 

E.M.I. Cone Tweeter 81- square, 3- 20ks /s, 10w, 17/6. 
Quality Horn Tweeters 2- 18ko /a, 10w. 29/8. Crossover 18/8 
LOUDSPEAKERS P.M. 3 OHMS. 2;in., lin,. 4in., 5in., 
7in. x 4in., 15/6 each 8in. 22/8; Olin. 18/8: 10in. 301 -; 
12in. Double cone 3 or 16 ohm 35/ -; 10 x 8in. 30/ -; 8 x Sin 
21 / -; E.M.I. Double Cone 131 e 8in., 3 or 15 ohm modele, 45/- 
SPECIAL OFFER: 8 ohm. Olin., 5in.; 80 ohm. 211n.. 2fm. 
15/6 25 ohm, 5in.. 8 x 4in., 35 ohm, Sin., 7 x 4in. 

EACH TYPE. 15 ohm, 3in., 7 x 5in., 10 y 21in. 
JACK SOCKET Std. open- oircmt 2/8, closed cirenit 4/6; 
Chrome Lead Socket 7/6. DIN 3 -pin 1/3, 5 -pin 1/8; Lead 3 /8. 
Phono Plugs 1 / -. Socket 1 / -. JACK PLUGS Std. Chrome 3l-: 
2.5mm.: 3.5mm. 1 /9; DIN 3 -pin 3/6; 5 -pin 5/ -, 
WAVE -CHANGE SWITCHES WITH LONG SPINDLES. 
2 p. 2 -way, or 2 p. 6 -way, or 3 p. 4-way 3/6 each. 
1 p. 12 -way, or 4 p. 3 -way, or 4 p. 3 -way, 8/8 each, 
Wavechange "MAKITB" 1 p. 12 -way, 2 p. 0 -way, 3 P. 4 -way, 
4 p. 3 -way, 8 p. 2-way. Prices include click spindles, adjustable 
stops, spare., etc., 1 wafer, 10/6; 2 water. 15/-; 3 water, 19/13. 
TOGGLE SWITCHES, sp. 2/ -; sp. dt. 3/6; dp. 3/8; dp. dt. 4/ -. 

ALL EAGLE PRODUCTS 
Catalogne 5/- 

EAGLE DE LUXE TAPE SPLICER. Cuts, trims 17/6 km r editing and repairs. With 3 blades. 

EAGLE 4 CHANNEL TRANSISTOR MIXER. Add 
musical highlights and sound effects to recordings. Will 
mix Microphone, records, tape and tuner with 59/6 separate controls into single output. 
EAGLE DYNAMIC MICROPHONE. Impdnce. £6.6.0 600 ohm /60k Universal Mtg. 70- 12,000 opa. 

EAGLE PM TUNER 88-108 Mo /s Six Transistor. Ready 
built. Printed Circuit. Calibrated slide dial £8,10.0 toning. Sise 6 x 4 x 21 in. 

EAGLE 3 WATT AMPLIFIER. 4 Transistor 69/6 Push -Pull Ready built, with volume control 

* RADIO BOOKS * (Postage 90.1 
High Fidelity Speaker Enclosure. and Plans 5/- 

Transistor Superbet Commercial Receivers 7/6 
Mollard Audio Amplifier Manual 8/e 
Radio Valve Guide, Books 1, 2, 3 or 5 5/- each 
Practical Radio Inside Out 4/6 
Transistor Anuio Amplifier Manual Hook 1, 3/8; Book 2.8/- 
Shortwave Transistor Receivers 5/- 
Transistor Communication Sete 0/- 
International Radio Stations List 2/6 
Modern Transistor Circuits for Beginners 7/0 
Sub- Miniature Transistor Receivers 5l- 
Wireless World Radio Valve Data 9/6 
At a glance valve equivalent. 6/- 
Valves. Transistors, Diodes eguivalente Mana1 10(6 

RESISTORS. Preferred valaee, 10 ohms to 10 meg. 
1 w., 1 w., 1 w., 20% 3d.; 14 w. 8d.; 2 w. 1 / -; 1 w. 10% 8d. 
HIGH STABILITY. 4 w. 1% 10 ohms to 10 meg., 2/ -. 
Ditto 5 %. Preferred values 10 ohms to 22 meg.. 9d. 

5 watt 0.5 to 8.2 ohm 8 w. r 1/8 
10 watt / WIRE -WOUND RESISTORS 1 1/9 
15 watt 10 ohms to 6,800 ohms I. 2/- 

10K. 15K, 20K, 25K, 88K, 10W. 3/- 
MAINS DROPPERS. Midget. With sliders, 
0.3 a., 1 H., 0.2 a., 1.2 K., 0.15 a., 1.5 K., 6/- each. 

WIRE -WOUND 3 -WATT WIRE -WOUND 4 -WATT 
POTS. T.V. Type. Valses STANDARD SIZE POTS. 
10 ohms to 80 K.. 3/8, LONG SPINDLE VALUES 
Carbon 30 K, to 2 meg.. 3 /-. 50 OHMS to 100 H., 718. 

VALVE HOLDERS. Int. Oc . 8d. Maeda Oct. Od.; BIG, 
BOA, 55G, BOA, Moulded 9d. Ceramic 1 / -. B7G, NSA. 
Cans 1 / -. Valve base plugs B70. BOA. lut. Oct.. 2/8. 

SANGAMO 3 inch SCALE METERS 45/- ea. 
Various calibrations and movements. 100 Mioroamp 
1 Miitiamos; 50 -0 -50 Microamp. etc, S.A.E. for list. 

BRAND NEW QUALITY 
EXTENSION LOUDSPEAKER 

Black plastie cabinet, 20ft. lead and 
adaptors. For any radio, iateroom, tape 
recorder, etc. 3 to 15 ohm. POST 30/- Sise: 71' a 5t" s 3'. 2/8 

extra. Full list 1 / -. CALLERS WELCOME 

Written guarantee with every purchase. (Export -send remittance and extra postage, no C.O.D.) Buses 133 
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THIS v.f.o. is intended for use with the "Minia- 
ture Phone Transmitter" described last month 
but could be employed to drive other transmit- 

ters. The v.f.o. is constructed in an aluminium case 
matching the transmitter described. 

The circuit (Fig. 1) is capable of very good 
results. Changes in the inter -electrode capacity in the 
valve due to heating etc., are largely swamped by 
C2 and C3. The oscillator circuitry is effectively 
isolated from the output (anode) circuit, thus 
changes in loading and the effects of modulation are 
minimised. The h.t. supply is stabilised by V2, the 
anode jumper connection being used so that the 
unit will not function if the regulator is 
removed. 

COVERAGE 
On 3.5Mc /s the v.f.o. covers 1.75- 1.9Mc /s, the 

first stage of the transmitter acting as a doubler. 
The coverage may be adjusted to 1.8- 2.0Mc /s for 
topband only, or 1.75- 2.0Mc /s for two -band 
working. 

Coil L1 has an inductance of 75µH and consists 
of 95 turns of 34s.w.g. enamelled wire close wound 

Fig. 1: Circuit diagram of 
the two -band v.f.o. if the 
transmitter is to work on 
topband only, then L2 is 
not required and may be 
replaced by a 22kfiresis- 
tor. 

R4 
101411 

5W 

Red 
(HT +) 

Grid 

Blue 

FOR THE MINIATURE 
PHONE TRANSMITTER 

F. G.RAYER G3OGR 
on a }in. diameter cored former. Smear the former 
thinly with clear Bostik or similar adhesive before 
winding. Medium wave oscillator coils intended for 
use with a 465kc /s i.f. and having adjustable cores 

To ta. 5 To C5- -1-- 

Fig. 2: Layout of the main components above the chassis 

can usually be set to this inductance. Unused 
windings should be removed. Adjustment of the coil 
core and TC1 will allow variation in frequency and 
bandspread afforded by VCI. 

CONSTRUCTION 
Take the 7 x 3in. runner and draw a line across it 

1áín. from one end. Cut a 90deg. piece out of each 
flange opposite this line and bend at point X (Fig. 2) 
to obtain a chassis top 5; x 3in. with a side 13 x 
3in. Punch two holes for the valve holders. The 
chassis is bolted to the panel in such a position that 
when the box is assembled the flange Y (Fig. 2) 
bolts to one side. Cut away the corners adjacent to Y 
to enable the end of the chassis to slip between the 
flanges on the side of the case. 

Above chassis the coil L2 is fitted to the chassis 
with its securing clip. It is broadly resonant at the 
middle of the 80 metre band. No slow motion drive 
is used on VC1 as this was felt unnecessary, how- 
ever there is sufficient room to fit one if desired. It is 
advisable to punch a hole in the bottom of the case 
directly opposite TC1. 

The power supply and output connections termi- 
nate at a small tagstrip. A suitable multi -pin plug 
might prove preferable. 

Apply power to the unit, or plug the v.f.o. into the 
companion transmitter and switch to Net. The 
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original crystal oscillator will now act as a doubler 
and output will be heard between 3.5 and 4.0Mc /s. 

For 80 metre operation only, put VC1 at half - 
mesh and adjust TC1 until the doubler output is 
heard on 3.65Mc /s. For top band only, adjust TC1 
for output on 1.9M /cs with VC1 at half -mesh. For 
two -band working, adjust coverage to 1.75- 2.0Mc /s. 

To adjust L2, tune to about the centre of the 
band (say 3.65Mc /s) and rotate the core for maxi- 
mum grid current in the 5763, as explained last 
month for testing the crystal oscillator. Grid 
current should be approximately 3mA falling 

* components list 

Resistors: Capacitors: 
R1 6í3kû2 
R2 47kí2 g watt 
R3 2.2kû2 
R4 10k0 10 watt 

Inductors: 
L1 see text 
L2 QHF5 (Osmor) 
L3 R.F.C. 

Valves: 
V1 EF91 
V2 0A2 

Cl 
C2 
C3 
C4 
C5 
C6 
VC1 
TC1 

56pF 1 %s.m. 
1,000pF 1% s.m. 
1,000pF 1% s.m. 
0.01µF 250V 
0.05µF 250V 
100pF s.m. 
25pF variable 
30pF trimmer 

Miscellaneous: 
Universal chassis 5 x 6 x 3in. for case, and universal 
chassis runner 7 x 3 both from Home Radio, 
Mitcham; two B7G valve holders, one skirted; one 
B7G valve can; knob; dial; wire; etc. 

slightly at band edges. The unit should now be cali- 
brated and a suitable dial provided and marked 
accordingly. 

Capacitor VC1 is a standard value which results 
in a little unused rotation. For 80 metre use 
only, it might be preferred to spread the scale. This 
can be achieved by removing a plate or two from 
the back of the capacitor, but band edges should be 
reached before the capacitor is completely open or 
closed. 

If the original transmitter is used for 160 metre 
operation only, then L2 is not required in the v.f.o. 
and may be replaced with a 22kû2 resistor. The 5763 
grid current should run at 2 -3mA with all stages 
working straight through on 160. 

'AVE YER GOT A LIGHT, BOY? 

YOU WILL HAVE IF YOU MAKE THE 

P.E. FLUORESCENT CAMPING LIGHT 

Ideal for tents, boats, caravans and any situation 
where there is no A.C. mains supply. 

Will run from small batteries. 

Practical Electronics out February 14th 
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CONSIDERING the period of the sunspot cycle, 
conditions have been, very good, particularly 
with regard to East Coast North Americans and 

these have been coming through from at least 2230 
and have also been well received in the period 
around dawn, together with various Latin Americans. 

My own log this month includes: VOCM St. 
Johns (590kc /s). WNBC New York (660), WABC 
New York (770), XEW Mexico City (very good on 
900 at 0500), PRF4 Radio Journal do Brasil (good 
at 2205 on 940), CHER Sydney (0455), WFCL 
Chicago (very good at 0105 on 1000), WINS (regular 
on 1010), WHN New York (also regular, on 1050), 
HJCT La Voz de Costa, Barranquilla (very good at 
0500 on 1190), Radio Puerto Cabezas (good at 0125 
on 1290), WCAU Philadelphia (1210), WINZ Miami 
(940), WBT Charlotte (1110, regular), WZOK 
Jacksonville (fair on 1320), WLCY St. Petersburg 
(fair on 1380), WSCS Charleston (very good on 
1390), WOND Pleasantville (1400), WPOP Hartford 
(very good on 1410), WENE Endicott (fair on 1430), 
WOKO Albany (1460), WSAR Fall River (1480), 
WCKY Cincinnatti (fair on 1530), WQXR (regular 
on 1560), WSB Atlanta (good on 750), WJR Detroit 
(poor at 0300 on 760), CFDR Dartmouth (790), 
WHDH (good at 2350 on 850), WCBS (good at 2350 
on 880), WBAL Baltimore (regular on 1090), YVOZ 
Radio Tiempo (fair on 1200), WWL New Orleans 
(good on 870). 

Others heard here recently are : Surinam on 725; 
Georgetown, Guyana (760); HJED Cali (820); CX16 
Radio Carve, Uruguay (850); YVRQ Radio Aero- 
puerto (910); Anhwei, China (heard evenings on 940); 
a tentative KOMO Seattle (fair but QRM from 
XEOY and WCFL, 1000); YVQT Radio Carupano 
(very good, 1110); St. Pierre et Miquelon (good on 
1375). 

Here are a few new ones to look for. Emisorra 
Official, Angola, has been heard testing on 1088, 
which with the 1367 channel should now be operat- 
ing with 100kW. The Broadcasting Corporation of 
Biafra is now using 620 and 953; Radio Biafra is on 
1320 and 1397. Kinshasa, Congo, has been testing on 
836 with 5kW. 

There is a new station in Madeira (Emisora 
Naçional) using 1kW. It signs off at 2300, on 
1331kc/s. Radio El Aiun, Spanish Sahara, now seems 
to have moved from around 656 (variable) to 998. 
A new station in Saudi Arabia was scheduled to go 
into operation at the end of last year using 1250kW; 
this would be the most powerful station in Europe, 
Near East and Africa. Has anyone heard it? Addis 
Ababa, heard here last . season on 840 is reported to 
have moved to 855. Anyone heard it? 

The -early hours of the morning should now be 
producing good signals from India. When looking 
for these note that several new ones are now repor- 
ted to be in use: Aijul (920), Colmbatore (1010), 
Gulbarga (1110), Agartala (1270), Bhagulpur (1470), 
Mathura (1530) Hyderabad B (1060), Udaipur (1170). 
Although most are low powered you never know. We 
also hear that 1000kW stations are planned for 
Bombay and Calcutta. ALISTAIR WOODLAND 
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USING TWO OF THE CHANNELS DESCRIBED LAST 
MONTH TO GIVE A HIGH POWER STEREO AMPLIFIER 

TWO of the high power circuits described last 
month can be combined to give a stereo unit, 
using ganged controls for the volume and tone 

control functions and adding a balance control. 
Earth returns in the stereo unit obviously become 

of greater importance and Fig. 14 shows the system 
adopted to avoid troubles associated with feedback 
caused by high currents in the chassis. Not shown 
are the earth returns from the volume controls; 
these are taken to the earth line in the respective 
driver amplifiers. 

The fuses in each of the supply leads must be of 
the ordinary quick -blow type and not anti -surge 
fuses, which apart from their undesirable (as far as 
transistors are concerned) delay have sufficient resist- 
ance to cause noticeable distortion and inter - 
modulation. 

SELECTOR 
SWITCH 

Figure 15a shows the 
switching arrangement 
when stereo is required 
only on gram. Figure 
15b gives an idea of 
the wiring between the 
"phono" type input 
sockets, switch and 
balance control. Mono 
recordings can of 
course be used with this 
arrangement, and the 
inclusion of a stereo - 
mono switch is not 
necessary. 

Figure 16 shows the 
arrangement when 
either stereo or mono 
is required on all inputs. 
A slide or toggle switch 
should be mounted 
adjacent, and wired to, 
the balance control to 
effect stereo -mono 
changeover. 

To 
Selector switch 

and 
Balance control 

The inputs as shown have series resistors which 
are suitable for, on gram, pickups with an output 
of 100 to 250mV /cm /S (the actual maximum r.m.s. 
output is several times this value) and, on radio, 
100mV nominal. With higher outputs the resistor 
values should be increased proportionally. The 
auxiliary input is suitable for direct connection to a 
dynamic microphone or other device with an im- 
pedance of up to 30kf1, and output of 10 to 30mV. 
For higher impedances or outputs a series resistor 
must be included as discussed previously. 

The wafer switch used for the selector is a Radio - 
spares four -pole three -way one. Only two sections 
are used so some of the spare sections can be linked 
together to provide an anchor for the earthed 
braided outers of the screened leads. 

BALANCE CONTROL 
The balance control is simple and effective. It 

serves, with the series resistors, as a potential 
divider. Moving the slider toward the right -hand 
channel reduces the gain of that channel whilst the 

From output 
(L.H.) 

R18 
(L H.) 

C1a l +ve 

L.S. 
Output 
sockets 

R18 
(R.H.) 

From output 
(R.H.) 

Mains 
transformer 

9V 

-------- Driver amp. ¡ 
(R,H.) 

YChassis i- 
{ 

To 
Selector switch 

C7 
Balance control 

Chassis 

C1./ a I ° +ve 
Driver amp. 

-v 

T 
v 

C7 R12 
(L.H.) 

Fig. 14: Simplified schematic of wiring system used to avoid troublesome earth loops. No earth 
returns are made to chassis other than at the input. The most important return is from the 

speakers: this is taken direct. 

Earth line 

F2 F 
2Amp 2Ann1 

o 
o 

mains 

J9V 

Connection to 
electrostatic 
screen where 

fitted 

Junction 
Tr6 emitter (via R20)). it 

and R17 

Junction u 

Tr5 collector and R14 
w 
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gain of the left -hand 
channel increases, and P U. 
vice versa. Note that (R.H.) 

the slider earth con- 
nection is made via Radio 
the screened leads and 
not to chassis. 

Aux. 

ANCILLARY 
EQUIPMENT 

An amplifier, how- 
ever good, will not P 
make good deficiences (L.H.)' 
in the signal source or 
speaker systems. For 4- pole, best results it is re- %4 3 -way 
commended that the switch 

speakers should have a 
flux density of not less 
than 10,000 gauss and 
a minimum frequency 
response of 50c /s to 
15kc /s. 

The gram input is designed for a medium output 
crystal or ceramic pickup cartridge. One which 
gives excellent results is the Sonotone type 9TA /HC. 
It is particularly suitable with the popular Garrard 
3000 changer. The radio input should be from a 
v.h.f. /f.m. tuner. 

R.H. Channel 

Thta 

L.H. Channel 

Tria 

,.4yi4. 7(.yg1¡.ht 

P. U. 
(L.H.) 

o 
Radio 

a. 

P.U. 
(R.H.) 

Chassis 

R.H, amplifier input 

( a) ( h) L.H. amplifier input 

Fig. 15: (a) Input switching when stereo is required only on gram. (b) Wbing to the switch and 
balance control. The braided outers of the screened leads may be soldered to unused switch 

tags linked together. 

amplifiers have been constructed are each secured 
with two 6BA bolts, a couple of 6BA nuts on each 
serving as distance pieces to hold the boards clear 
of the chassis. 

CHASSIS 
The complete amplifier chassis was made from a 

single piece of 18s.w.g. aluminium, size 12 x 13in., 
bent into a U section to provide a chassis 12 x 7 x 
3in. This will accommodate all the parts for either 
a single mono amplifier or a complete integrated 
stereo unit. These notes will deal with the stereo 
arrangement, but obviously apply also to the mono 
version. Most constructors concerned only with 
mono at this stage 'will no doubt wish to add the 
second channel later. 

The chassis size allows for a mains transformer 
of the clamp construction type, with fixing centres 
of up to afin. The group panels on which the driver 

56pF 

P. U. 

R.H, Radio 

Aux. 

P. U. 

Radio 

-- R.H. 
- Channel 

o 
Stereo 

56pF 

100kIl 

Aux. í J 
Chassis 

Fig. 16: Switching arrangement when mono or stereo selection 
is required on all inputs. 

Balance 
1OOkr1 

lin. 

L.H. 
Channel 
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MOUNTING POWER TRANSISTORS 
The power transistors are insulated from the 

chassis with the special bushes and mica insulators 
made for this purpose. A mica insulator is used as 
a template for marking the positions of the holes. 
Before mounting the transistors, it is essential that 
no burrs remain, as these will puncture the mica 
and render the insulation useless. It is good policy 
to rub down and polish the chassis area where the 
holes have been drilled prior to mounting the tran- 
sistors, and finally to check the insulation with an 
ohmmeter. 

A short piece of sleeving is pushed over the base 
and emitter connectors to prevent accidental short 
circuits to chassis. The transistors are spaced so that 
the securing 6BA bolts will also accommodate a 
length of Radiospares tag strip. The connections so 
made provide the collector connection to each tran- 
sistor. The remaining tags serve to mount bias com- 
ponents etc. The edges of the mica insulators are 
trimmed slightly so that they do not overlap, and 
thereby allow close thermal contact with the chassis. 

CONSTRUCTIONAL NOTES 
Moulded feet are screwed to each corner of the 

chassis base. These apart from their normal function 
also serve to give clearance for the output transistors 
mounted under the chassis, and provide the neces- 
sary ventilation. 

The twin fuse -holder can be cemented to the top 
of the mains transformer if this has a flat surface, or 
else bolted to a strip of aluminium held under the 
clamp holding the smoothing capacitors, taking care 
that no sharp edges are left to cut through the 
insulating sleeve on the capacitors. 

Most mains transformers are rated to give their 
specified voltage at maximum current, and with 



some transformers the voltage output under 
quiescent conditions may be unduly high. This ten- 
dency can be curbed if necessary by connecting a 
thermistor, type CZl or CZ6, in series with the 
mains input. 

MODIFICATION 
It has been found that with some makes of capa- 

citor used in position C3a (25µF) some low frequency 
instability may be present. This problem can be 
overcome by using a 1001.LF capacitor in this position 
instead. 

DETERMINING OUTPUT POWER 
From an audio amplifier the power output is V2 / R 

where V is the r.m.s output volts and R is the load 
impedance. Thus if an a.c. voltmeter is connected 
across the terminals of a 1611 load and indicates 
an output of 4V, then the power output would be 
42/16 or 1 watt. 

Although an a.c. voltmeter can be used to check 
power output in this way it is not a reliable method 
of checking maximum sine wave output as will be 
seen. 

The output from push -pull transistor amplifiers, 
whether using complementary pairs or matched 
pairs in transformerless output circuits, can be ex- 
plained from the circuits in Fig. 17. When the transis- 
tor Tr 1 is conducting, its resistance is lowered and the 
voltage at the cen'tre point (the junction of the 
emitter resistors R1 and R2) will rise towards h.t. 
negative. Similarly when the lower transistor Tr2 is 
conducting, its resistance is lowered and the voltage 
at the centre point will fall towards the positive rail. 

So it will be seen that the voltage at the centre 
point can move between negative and positive to a 
degree depending on how hard the appropriate tran- 
sistor is conducting (Fig. 18a). If it were possible for 
the output transistors to swing the full h.t. then the 
output in the case of 12V h.t. would be 6V 
(peak) x 0.707= 4.242V r.m.s. (Fig. 18a). However, 

Fig. 17: Basic output circuits using (a) a complementary 
pnp -npn pair of output transistors and (b) a matched pair of 

pnp transistors. Capacitor C isolates the load from d.c. 

- RMS. 
áris ___ sav 
4242V Trl I opprox. 

Conducts t/3 H.T. 

C.P. volts 
RP 

Tr 2 BV 

Conducts 
W 

(a) (b) (c) 

Fig. 18: (a) Peak output 6V, r.m.s. output is peak x 0.707. 
C.P. is the centre point or connection to the load. (b) Effect of 
clipping on r.m.s. at r.m.s. of 0.9. (c) The maximum r.m.s. 
output from a typical amplifier is about one -third of the 

supply voltage. 

the resistance of the transistors and their emitter 
resistors represent loss (Fig. 18c). 

In a high efficiency output stage this loss should 
be small, and for a quick calculation of power out- 
put, it can be taken that the r.m.s. volts out is about 
one -third of the h.t. Hence from a 12V supply the 
r.m.s. out will be about 4V. Therefore the power 
developed in a 1652 load will be near enough V2 /R 
or 42/16 =1 watt. Into 411 it would be 42/4 or 4 
watts, but it should be remembered that because of 
the higher current requirements imposed by a lower 
impedance load, the voltage losses will be greater, 
and therefore the available r.m.s. out will be less. 
Typically the power output into 412 would be 
expected to be in the order of 3 watts but this really 
would depend on the type of output transistors used 
and also the method and amount of audio drive into 
them. One could not expect low power transistors as 
used in the small basic amplifier described earlier to 
feed into speaker loads of 3 or 412. They would 
simply blow up! 

R.M.S. MEASUREMENTS 
It is difficult to measure the maximum r.m.s. 

voltage output accurately with an a.c. voltmeter, un- 
less the output waveform is also monitored on an 
oscilloscope, as only then is it possible to see when 
peak clipping commences (when the amplifier is 
driven beyond the capabilities of tke h.t. supply 
voltage). The true maximum power output is the 
maximum sine wave output. When peak clipping 
commences, the r.m.s. output voltage will rise, and 
will continue to rise as the clipping becomes more 
severe. Thus the r.m.s. out will be much greater than 
peak X 0.707 and may be as much as peak X 0.9 
(Fig. 18b). So it is apparent that the maximum output 
is much greater than the maximum sine wave output. 

CLIPPING 
One may have concluded from this that an ampli- 

fier delivering speech or music at an average level 
near maximum output must be making excursions 
into the clipping region on peaks. This is true and is 
permissible. A small amount of clipping does not 
cause objectionable distortion, particularly when the 
peaks of signal are of short duration as occurs in 
speech and music. Summing up, an a.c. voltmeter 
will give a reasonable if not always accurate indica- 
tion of power output. When used with an oscillo- 
scope it will give a very accurate indication as the 
commencement of peak clipping is observed. 

The other method, of taking the r.m.s. out to .be 
one -third of the h.t. supply, is useful for checking 
claims made concerning power output from 
amplifiers of this type. 

-r- Veici,Wrs.idr.tiòur®t 
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THIS unit was designed to be a completely 
portable testing device, suitable for rapidly 
locating faults in a wide variety of radio and 

electronic equipment. Being self -powered it is ideal 
for servicing transistorised equipment and, above all, 
it is inexpensive and quite easy to construct. The 
unit can be built for just under £3 although many of 
the components may be found in the spares box. 
The specifications on the unit are as follows 

Voltage ranges: 0-15; 0-60; 0- 150; 0- 1,500. 
Current ranges: 0- 600µA; 0 -15mA; 0- 150mA. 
Resistance range: 0- 500kfl. 
Signal Injector: Square wave generator at approxi- 

mately 2kc /s with harmonics into the i.f. /r.f. region. 

+/c 
O 

Ri 

R2 

R3 

R4 -Nvnr-- 
R5 

R6 
53 

0-ve 
9V 

0-500}1A 
o 

Ra 
0 

R9 

1500V 
D.C. 

R12 M0 
RIO 

-VVVVVry 
R11 

R7 S2 1MNV-o-O 

Fig. 1 (Above): Complete circuit of the tester. 
Fig. 2 (Below -left): Conventional circuitry of a transistor tester. 
Fig. 3 (Below -right): Wiring diagram of the selec tor switch. 

840 

0 -500 
NA 

R11 
Sib 

To -ve 
socket 

To -ve 
of 

meter 

To +/C socket 
and +ve of meter 

Transistor Tester: Suitable for 
measure the leakage I'co and the 
of the device under test. 

CIRCUIT DESCRIPTION 
The circuit of Fig. 1 consists of a simple multi - 

meter combined with a signal injector and transistor 
tester. The multimeter and transistor tester are built 
around the well -known Ex -19 set 500µA meter move- 
ment which is available from many of the advertisers 
in this magazine for only a few shillings. This meter 
has two scales marked 0-15 volts and 0 -600 volts 
respectively, making it ideal for this unit. Shunts 
are switched in series with the meter for voltage 
ranges and in parallel with the meter for current 
ranges, this is done by the six -way two -pole selector 
switch Si. All shunts should be 5% high stability 
types although 10% types may be used if an ohm- 
meter is available to check their accuracy. 

The internal resistance of the meter used in the 
prototype was 500f2, if a different meter is used 
this may be different. The important point is to 
ensure that the total resistance of R1 plus the internal 
resistance is 2kf , The resistance range (0- 500kí) 
uses an internal 9 volt battery which is also utilised 
by the transistor tester and signal injector. 

The transistor tester, which is an integral part 
of the unit, is a modified ohmmeter circuit. The 
circuit in a more conventional form is shown in 

p -n -p types. Will 
approximate gain 

Fig. 4: Layout of the main components and wiring diagram of the 
front panel. 
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Fig. 2. This will measure collector leakage current 
I'co and the current gain in the common emitter 
configuration, a' . It will be apparent that it is only 
suitable for p -n -p transistors; the extra wiring that 
would have been necessary to enable n -p -n tran- 
sitors to be tested was not thought worthwhile in this 
unit. 

The signal injector takes the form of the well - 
known flip - flop or multivibrator circuit, this is 
powered by the 9 volt battery, the output voltage 
is controlled by VR1. This gives a square wave 
output having a fundamental of about 2kc /s although 
this varies within a few c/s as VR1 is adjusted. 
The signal may be injected into any section of a 
radio receiver as the harmonics extend into i.f. and 
r.f. frequencies. The transistors used can be any 
general purpose r.f. types. 

CONSTRUCTION 
The prototype was constructed in a ready -made 

cabinet although a suitable one could be made from 
plywood. The outside dimensions are 61 x 4Z x 2Zin., 
this being about the smallest size that would allow 
easy wiring and fitting. 

The selector switch SI should be wired up first as 
outlined in Fig. 3, this can then be assembled into 
the cabinet together with all of the switches and 
sockets. Layout is not critical but it is advisable 
to keep the leads as short as possible and Fig. 4 
will show how the front panel should be arranged. 
The meter may have a bracket or flange on it, 

Meter 
FA 

Solder tags 

-Hardboard 

Block of woad 

cabinet 

Fig. 5: Simple bracket for mounting the meter. 

* components list 

Resistors: all á watt. 

R1 1.5k0 5% R10 6812 5% 
R2 300k52 5% R11 10k52 5% 
R3 120k52 5% R12 2.7M0 5% 
R4 30kS2 5% R13 22k12 10% 
R5 56012 10% R14 150k52 10% 
R6 33k12 10% R15 270k12 10% 
R7 220k1210% R16 22k52 10% 
R8 1012 5% R17 12k52 10% 
R9 2012 5% R18 50k0 Lin. preset 

Capacitors: 
Cl 1,000pF 
C2 0.01µF 
C3 0.01µF 

Transistors: 
Tri R.F. types 
Tr2 0C44 or similar. 

Switches: 
S1 A 

6 way 2 pole 
S1 B 

S2 Press -button on /off 
S3 Toggle. SPST. 

Miscellaneous: 
Wander plugs, sockets, phono plug and socket, 
PP3 battery or equiv., battery clips, Veroboard 

1 á x 21in., wire, sleeving, hardware, cabinet, solder, 
etc. 

alternatively a simple bracket may be made from 
hardboard as shown in Fig. 5. Insulated wander 
plug sockets are mounted on the front panel, the 
wires and components may be soldered directly to 
these so that no tag strips are necessary. 

The signal injector is constructed on a piece of 
Veroboard which is then secured into the cabinet 
with a small metal bracket. The wiring of this board 
is straightforward and is shown in Fig. 6. When all 
of the other wiring has been completed, the Vero- 
board may be fastened in the cabinet and connected 
to the rest of the unit. A suitable bracket for 
mounting the board can be made from an old capa- 
citor clip by bending it to form a right -angle, this 
should be secured with a nut and bolt to the bottom 
of the cabinet. 

To 
centre 

of 
phono 
socket 

To 
outer of V To 'x' 

phono on wiring 
socket diagram 

To 'y' 
on wiring 
diagram 

Fig. 6: Wiring diagram of the Veroboard and associated 
ponents. 

corn 
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The battery used is a 9 volt PP3 type and if no 

clips are available a substitute can be obtained by 
carefully dissecting a used PP3 battery. It will be 
found that the terminals can be removed quite easily 
without damaging the plastic that they are mounted 
on, and they will connect directly to another battery. 
Care should be taken to ensure that the correct 
polarity is observed when wiring the battery. The 
battery itself may be secured in the cabinet with 
judiciously placed blocks of wood, alternatively the 
outer part of a standard matchbox will hold it in 
place. 

When the unit has been completed it should be 
thoroughly tested by making every conceivable 
measurement with it. If necessary the accuracy 
may be compared with a standard multimeter. 

VOLTS /mA 
To measure volts and milliamps, probes should 

be inserted into sockets marked - and + /C. The 
selector switch is then adjusted to the required range 
(always working from the high ranges down to the 
low ones) and the value read off on the appropriate 
meter scale, the other controls should have no effect 
on these measurements. All of the voltage ranges 
are d.c. and to measure high voltages up to 1,500 
volts the positive probe should be plugged into the 
appropriate socket and the selector switch set to the 
150 volt range. 

RESISTANCE 
To measure Ohms the selector switch should be 

turned to the 600µ.A range and probes inserted in 
the St/E and + /C sockets. With the probes touching, 
the meter is adjusted to give full -scale deflection 
with the potentiometer. Since the meter is not 
calibrated directly in Ohms, if quantitative measure- 
ments are to be made, the meter reading (0.15 volt 
scale) is noted and the value of the resistance under 
test read off from the scale of Fig. 7. 

TRANSISTOR TESTS 
To test p -n -p transistors, three probes should be 

inserted in the sockets marked + /C, B, and !l /E, 
these connect to the collector, base and emitter of 
the transistor respectively. The selector switch 
should then be set to 600µA and the potentiometer 
turned fully clockwise, the leakage l'co should now 
be indicated (0 -600µA scale) and for a general 
purpose a.f. transistor this should not be greater than 
200µA at 20deg. ,C. 

GAIN 
To measure gain, the press- button marked GAIN 

is depressed (S2) and the increase in meter reading 
noted. This increase divided by 10 gives an approxi- 
mate value for the current gain a'. The value of a' 
cannot be determined accurately by this method as 
it is not necessarily a constant under these circum- 
stances. It may be necessary, when the leakage has 
been found, to turn the. potentiometer slightly anti- 
clockwise before the gain is found. 

SIGNAL INJECTOR 
The signal injector is used as follows. The probe 

illustrated in Fig. 8 is inserted into the output socket 
and the injector switched on by the toggle switch. 
The wander lead is clipped to the + battery line of 
transistorised equipment or the chassis ( - line of 
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valve equipment) then in the case of, for example, 
a radio, the probe is applied to the slider of the 
volume control turned to full volume and with the 
set switched on. The output amplitude of the injector 
can be varied by adjusting the potentiometer. If a 
note is heard in the headphone or speaker then the 
fault in the receiver lies in the r.f. or i.f. stages. 

Resistance in kilohms 

500 200100 

0 1 2 

50 40 30 

M3 4' 6 7 8 9 10 11 12 13 14 15 

(cros) 

20 15 1098 7 6 5 4l 3 2 1 

i 

Meter reading 

Fig. 7: Calibration of the meter for measuring resistance can be 
either a graph, or drawn along a single horizontal axis as shown. 

If no note is heard then the fault lies in the a.f. 
stages, i.e. between the loudspeaker and volume 
control. If, for example, the latter fault existed then 
the probe should then be applied to the output trans- 
former secondary and primary windings, base of 
output transistors and so on, working back from the 
loudspeaker to volume control. The injection should 
proceed until a point is found where the signal is not 
heard when the probe is applied. The fault then 
lies between the point found and the one previously 
checked when the signal was heard. 

FURTHER TESTS 
A similar procedure should be followed if the 

fault lies in the r.f. or i.f. stages, starting by inject- 
ing the signal at the diode, then the bases of the 
i.f. transistors and so on back to the aerial. It should 
be pointed out that a transistor may for some reason 
lose its gain but still pass a signal. This method of 
fault finding would not reveal this fault, which, for- 
tunately, is seldom encountered. 

Phono 
plug 

Screened pick -up wire Crocodile clip 

Fig. 8: Details of the injector probe. The crocodile dip is 
attached to the screening and the brass rod to the centre 

conductor. 

A good test in transistorised equipment is to 
measure the voltage across the emitter resistor of 
each transistor (if there are. any!). The voltages 
measured should be within 10% of the values 
given in the service sheet or manual. If this is not 
the case there is most likely a fault in that particular 
stage. 

For those who wish to make the Ohms range 
calibration accurately the following should help. If 
M is the meter reading (0 -15), then resistance R 
under test is given by: R= 225/M -15, answer in 
kfl. For example, when M =7.5, R= 225/7.5 -15 
= 15kfl. 

CONCLUSION 
In conclusion, while the test unit may be used 

confidently for most routine checks its limitations 
should be realised and should not be used too 
ambitiously. It should be used with care when deal- 
ing with valve equipment and the signal injector 
should not be used to fault -find in the a.c. /d.c. type 
of radio or television receivers. 

2BA brass rod 
insulated with 

tape 



LEITERS... 
Please play the game 
chaps 

Thank you very much for pub- 
lishing my letter regarding the 
disposal of back numbers of P.W. 
I received more than 50 requests 
for these and had cleared them all 
within about a week. 

One feature stands out, how- 
ever. I received about a dozen 
requests for copies as gifts, and 
without exception none of these 
were accompanied by a stamped 
addressed envelope. It cost me 
several shillings to reply to these. 
Could you please ask your 
readers to observe this elementary 
courtesy? -R. J. Morris (Melton 
Mowbray, Leicestershire). 

[We must emphasise that if 
readers do write to people who 
offer issues or information, they 
must enclose a s.a.e. We make 
this ruling ourselves with our 
Query Service. No s.a.e. or Query 
Coupon, and no reply!]- Editor. 

Instant Silence 
Instant silence is the greatest 

unsatisfied need of the age in 
which we live. Any manufacturer 
who produced a comfortable 
headset which would completely 
shut out sounds of conversation 
or other noises, when not in use 
for wireless reception, I think has 
a ready -made national market. 

I have been looking, without 
success, for an Army No. 19 Set 
headset for five years, so that I 
can use it as an aid to concentra- 
tion in chess matches. 

The instant silence set would 
also be useful in parks or on 
long- distance trains, to shut out 
the sounds of "yappers ", when 
one just wants to think or relax. 
-S. G. Hill (London, E.C.1). 

No auto transformer 
In the " Your Questions 

Answered" section of PRACTICAL 
WIRELESS you advised Mr. J. 
Macfarlane to use an auto trans- 
former to drop 220V to 110V at 
75 watts. A much cheaper and 
just as reliable way is to use a 
75 watt bulb in series with the 
iron. I have been using this system 
for some time now and I have 
found it completely satisfactory. 
-A. Jefford (Devon). 

Radio Alarm 
The idea that Mr. H. S. Barker 

mentions in his letter on page 
690 of the January 1968 issue, is 
in fact, in use by most electricity 
boards (in the South at least) in 
the control of "off peak loads ", 
"night metering ", some "street 
lighting ", etc, etc, and this idea 
is used in the time switches used 
to control above. This allows for 
correct time to be maintained 
even during a supply failure up 
to about 30 hours; on resump- 
tion of supply, spring reserve will 
be left fully wound. The saving 
in man hours to reset clocks is 
obvious when you realise the 
many, many thousands in use. 

So, Mr. Barker, do not think 
your idea outdated because even 
now an experimental 2 -dial and 
3 -dial meter to register units on 
selected dials Low High Normal 
at Low` High Normal prices per 
unit during selected periods is in 
fact controlled by a similar time 
switch. 

The idea of course is to try and 
shift peak use from peak periods 
by offering cheaper electricity at 
selected times. -H. A. Blunden 
(Guildford). 

Any old gear? 
The Peterborough Amateur 

Radio Society, of which I am 
Hon. Secretary, will be holding an 
exhibition of "Wireless in the 
Twenties" at their Mobile Rally 
at Peterborough on August Bank 
Holiday. 

If any reader has a very old 
wireless set, ancient valve, or old 
radio book or magazine, would 
they please drop me a line? Thank 
you. 

Later, it is hoped to form a 
Radio Museum and so keep this 
ancient equipment for the benefit 
of future generations. - Douglas 
Byrne, G3KPO (Jersey House, 
Eye, nr. P eterborough, North- 
ants.). 

Electronic metronome 
With reference to the Elec- 

tronic Metronome, August 1967 
issue, I would like to point out 
that the correct value for R3 is 
100 ohms and not 100kf2 as the 
circuit diagram indicates. -A. Jay 
(Limerick, Eire). 

.,..:... 
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Not always true 
One of your correspondents 

has said, referring to Mail Order, 
"you get what you pay for" but I 
am afraid this is not always the 
case. 

An interesting article on a 
crystal calibrator set me off and 
as the source of the crystals was 
mentioned I wrote asking for the 
price of certain crystals together 
with sockets and after 10 days 
received just a price list and an 
order form. 

I ordered two crystal units and 
sockets to match, the price list 
did not make clear the price of 
sockets so I included ls. 3d. for 
each. I may add that there is a 
handling charge of 2s. 6d. for 
each order. 

Almost by return I received the 
crystals but no sockets. There was 
a delivery note but no mention 
as to why the sockets were not 
sent. 

I immediately wrote pointing 
out that I had ordered, and paid 
for two sockets and 11 days 
láter I received a short note 
saying "with reference to sockets 
recently ordered -credit note en- 
closed"; a credit note for l s. 3d. 
was enclosed -note 1 s. 3d. not 
2s. 6d. 

If they could not supply sockets 
they should have said so in the 
first place and I contend that they 
should refuñd the amount paid 
and not send credit notes. 

I suppose I shall have to think 
myself lucky that the item in 
question was only shillings and 
not pounds. -R. Haworth (Man- 
chester, 21). 

A simpler method 
With reference to the letter 

from Mr. J. Macfarlane in "Your 
Questions Answered" in the 
January 1968 issue, I would like 
to point out that it is not neces- 
sary for him to purchase an 
auto -transformer for his soldering 
iron. A BY100 or equivalent in 
series with either mains lead 
would be equally effective and 
certainly cheaper and more com- 
pact. It is of course essential that 
the diode be insulated in order to 
avoid contact by the operator. 
Polarity is of no importance. 
-M. Francis (Cheltenham). 
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OILSFOR TRANSISTOR CIRCUITS 

UNDOUBTEDLY more and more amateur con - 
structors are now using semiconductors in 
preference to valves. This being the case, there 

must be many who have complete sets of coils 
which have, in the past, been used with valve circuits 
but which now seem likely to be relegated to the 
darkest corners of the junk box. 

Some time ago, a general coverage multi -wave- 
band shortwave receiver using semiconductors was 
decided upon by the writer, but the expense of pur- 
chasing a set of brand new coils as well as a set of 
i.f. transformers and the like led to this idea for a 
project being temporarily shelved. 

Recently, however, a number of experimental 
circuits were made up to see if it would be at all 
practicable for coils designed and intended for valve 
circuits to achieve any measure of success when 
utilised in semiconductor circuitry. The main prob- 
lem appeared to be one of matching impedances, 
since a coil possessing a particular inductance would 
not alter its value merely because a semiconductor 
was used in place of a valve. The basic consideration 
boiled down to matching a high impedance tuned 
circuit meant for valves, to a low impedance input 
required by a transistor. 

Circuitry 
Figure la shows the generally accepted method 

of matching the low impedance base input of the 
transistor to the high impedance presented by the 
tuned circuit. The coil LI is the aerial coupling coil, 
while L2 together with the tuning capacitor forms 
the first selective circuit in the receiver. Coil L3 
is a low impedance winding inductively coupled to 
the other two, which will pass on the signal to the 
base of the transistor. In Fig. 1b this latter low 
impedance winding is not required because the high 
impedance of the tuned circuit can be fed directly 
to the high impedance input of the valve. 

The first logical method of adaptation appeared 
to be the addition of a third low impedance wind- 
ing to each coil in order to feed the base. However, 
when it was realised that a four -waveband super - 
het receiver complete with r.f. stage contains a 
minimum of twelve coils, it became apparent that 
the whole procedure would be both tedious and 
time -consuming, not to mention the physical diffi- 
culties of the correct degree of coupling, etc. 

Impedance Matching 
Recalling the early days of semiconductors when 

there were very few associated coils and other suit- 
able components available to the home constructor, 
the problem of matching the base input impedance 
to the input circuit was very often overcome by using 
a capacitive tap. This method is depicted in Fig. lc, 
where the two capacitors, Cl and C2, form the tap. 
By altering the respective values of these two capaci- 
tors, it is possible to alter the impedance "seen" at 
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the tapping point. By making their values low (low 
in pF's), we can avoid their affecting the tuning of 
the parallel circuit formed by L2 and the variable 
capacitor. Although the two capacitors are in paral- 
lel with the tuned circuit, they will not detune it to 
any great degree. This is because (a) although capaci- 
tances in parallel add, thus the capacitance of CI and 
C2 will add to the value of the tuning capacitor, 
(b) the two capacitors (Cl /C2) are themselves in 
series and thus their effective capacitance is less 
than the value of the smaller of the two. Thus by 
keeping these two capacitors to the low value, the 
capacitance added to the circuit will be very slight 
and can be offset by slight adjustment of the core in 
the tuning coil. 

Applications 
The initial circuit used to experiment along these 

lines is shown in Fig. 2. This is a straightforward 
t.r.f. type of circuit without the complication of 
frills and gimmicks. The transistor, Tr I, functions 
as a tuned r.f. amplifier with an inductive collector 
load L3. Coil L4 is the secondary winding on this 
load and feeds the amplified r.f. signal to the diode, 
the audio being developed across the resistor R4 
and fed for subsequent a.f. amplification via capaci- 
tor C8. The capacitive tap for base matching is 
formed by CI and C2. For the 0C170 the values 
shown proved optimum. The coils in this circuit 
are the Wearite PA2 for L1 /L2, and PHF2 for 
L3 /L4. Considering the simplicity of the circuit, 
selectivity was reasonably good. 

The Superhet 
Encouraged by the results obtained from Fig. 2, 

a superhet mixer was built along the lines indicated 
in Fig. 3. The coils in this instance were the well - 
known Denco types, range three being chosen 
because this embraces the two lower amateur bands 
plus trawlers etc. 

The white coded coil was used in the oscillator 
position, and the i.f. output at 1.6Mc /s was then 
fed from the 1.6Mc /s i.f.t.l., into a domestic super - 
het tuned to the highest frequency of the medium 
waveband. After aligning in the usual manner this 
single transistor converter gave a very lively account 
of itself, therefore, the next step was to precede 
this mixer by a transistor r.f. amplifier. 

The final circuit of this two -stage converter is shown 
in Fig. 4. When it was aligned and fed into the 
superhet already referred to, the unit performed ex- 
tremely well and fully justified the effort in making it. 

Certainly if a receiver using semiconductor cir- 
cuitry is to be built from scratch, the proper transistor 
coils should be obtained. 

Note. The capacitors shown in dotted lines should 
be omitted from the circuit. These capacitors form 
standard circuitry but must not be used in these 
circuits as they will upset the tuning. 
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inside next month's 
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WIRELESS 

Set of self- 
adhesive 
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A MUST FOR THE 
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FAULT FINDING 
CHART No.1 
FOR TRANSISTOR RADIOS 

Packed with practical 
data on fault 
symptoms 
encountered in 
servicing, enabling 
you to carry out a 
speedy analysis of the 
condition of any 
transistorised 
receiver. A second 
Free Chart showing 
you how to remedy 
these faults will be 
presented in the May 
PRACTICAL WIRELESS 

and both 
charts will comple- 
ment a new series of 
servicing articles. 

APRIL ISSUE ON SALE MARCH 8 - RESERVE YOUR COPY NOW! 
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INCREASE 

YOUR 

KNOWLEDGE 

MANY COURSES TO CHOOSE FROM incl. 
RADIO & TV ENGINEERING & SERVICING, 
TRANSISTOR & PRINTED CIRCUIT SERVICING, 
CLOSED CIRCUIT TV, ELECTRONICS, 
NUMERICAL CONTROL ELECTRONICS, 
TELEMETRY TECHNIQUES, SERVOMECHANISMS, 
PRINCIPLES OF AUTOMATION, 
COMPUTERS, ETC. 

ALSO EXAMINATION COURSES FOR 
Institution of Electronic and Radio Engineers 
C. & G. Telecommunication Technicians' Certs 
C. & G. Electronic Servicing 
R.T.E.B. Radio /TV Servicing Certificate 
P.M.G. Certificates in Radiotelegraphy 
Radio Amateurs' Examination 

BUILD YOUR OWN RADIO AND INSTRUMENTS 
With an ICS Practical Radio & Electronics Course you gain a 
sound knowledge of circuits and applications as you build your 
own 5 -valve Superhet Receiver, Transistor Portable, and high - 
grade test instruments, incl. professional -type valve volt meter 
(shown below). Everything simply explained. All components 
and tools supplied. For illustrated brochure, post coupon below. 

RADIO 

TELEVISION 

ELECTRONIC 
ENGINEERING 

MEMBER OF THE ASSOCIATION 

OF BRITISH CORRESPONDENCE COLLEGES 

THERE IS AN ICS COURSE FOR YOU 

Whether you need a basic grounding, tuition to complete 
your technical qualifications, or further specialized 
knowledge, ICS can help you with a course individually 
adapted to your requirements. 

There is a place for you among the fully- trained men. 
They are the highly paid men -the men of the future. 
If you want to get to the top, or to succeed in your own 
business, put your technical training in our experienced 
hands. 

ICS Courses are written in clear, simple and direct language, 
fully illustrated and specially edited to facilitate individual 
home study. You will learn in the comfort of your own 
home -at your own speed. The unique ICS teaching 
method embodies the teacher in the text; it combines 
expert practical experience with clearly explained theoretical 
training. Let ICS help you to develop your ambitions and 
ensure a successful future. Invest in your own capabilities. 

FILL IN AND POST THIS COUPON TODAY 

You will receive the FREE ICS Prospectus listing the examination 
and ICS technical courses in radio television and electronics 
PLUS details of over 150 specialised subjects. 

PLEASE SEND FREE BOOK ON 

NAME 

ADDRESS 

OCCUPATION. AGE 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. 170, INTERTEXT HOUSE. PARKGATE ROAD, London, SWI1 
3/68 
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R.S.T. VALVE MAIL ORDER CO. 
144 -146 WELLFIELD ROAD, STREATHAM, S.W.16 

All valves 
brand new 
and boxed 

Mon. -Sat. 9 a.m. 
-5.45 p.m. 

Closed Sat. 1.30 -2.30 p.m. 
Open Daily to Callers 

Tel.769-019911649 

OA2 0/8 IìB118 7/8 6K6GT 5/- 797 20/- 2OL1 1819 75 7/- DH77 4/8 
OCS 6/8 6BJ6 9/- 6K7M 5/9 7Y4 8/6 20P4 19/- 78 5/- DK82 7/9 
1A7 7/9 6BQ7A 7/- 6K7G 2/- 9BW0 7/- 20P5 19/8 80 5/- DK91 5/6 
1D5 7/- 6BR7 8/5 0K7GT 4/8 10C3 12/6 25A6 5/9 85A2 7/8 DK92 8/- 
1115 7/- 6BR8 5/8 0118M 8/8 10C2 12/6 25L6GT 618 150132 9/8 DK96 7/9 
11.1)5 5/- 6B87 18/9 61180 8/- 10F1 91- 25Y5 6/- 150C4 7/6 DL66 15/- 
1N5GT 8/- 6BW6 14/- 0H8GT 7/- 10F3 8/- 25Z4 6/8 801 8/- DL92 4/9 
1R5 5/6 6BW7 14/- 6H25 20/- 10F9 9/9 25Z5 7/- 807 7/- DL98 3/8 
184 5/- 8C4 2/9 6L1 9/6 10E18 9/- 2536 8/6 811 80/- DL94 6/9 
185 4/- 6C5G 4/- 6L6G 7/6 10L1 8/- 28D7 5/- 813 75/- DL95 6/6 
1T4 8/- 806 8/9 6L18 5/- 1OLD11 151- 30C1 6/8 866A 18/8 DL96 7/6 
3A4 8/6 6C8G 6/- 6Q70, 6/. 10P13 16/3 30C15 1818 954 4/6 DM70 5/- 
3Q4 6/6 6CD6G 22/- 6Q7GT 8/6 11E3 42/- 30C17 15/6 1625 5/6 DY86 8/- 
3Q5 6/6 6C16 5/9 08A7M 7/- 12AT6 4/6 30C18 1816 4022AR 60/- DY87 6/- 
384 4/9 80W4 12/- 6807 7/- 12AT7 3/9 30F5 15/6 5783 10/- E88CC 12/- 
3V4 5/9 6D6 2/9 88G7 5/- 12AU6 5/9 30FL1 16/- 7193 21- EA50 2/- 
5R4GY 8/9 6E5 7/6 68117 8/8 12A117 4/9 30FL12 16/- 7475 4/- EABC80 7/- 
6U4G 4/- 6F1 91- 80J7 5/- 1210E7 6/8 30E1.14 1316 ATP4 2/8 EAF42 10/- 
5V4G 8/- 6F5G 8/- 68K70T 4/9 12BA6 6/- 30L15 15/8 ATP5 7/- EB41 4/6 
6Y8GT 5/6 6F6G 4/- 68L7GT 4/9 128E6 5/9 30L17 14/8 ATP7 6/6 EB91 8/- 
5540 8/9 6F8G 4/6 08N7GT 4/6 12C8GT 4/6 30P12 18/e AU2 80/- EBC33 7/- 
6130L2 18/- 6F11 7/- 68Q7 8/- 12E1 1718 30P19 18/- AU5 7/8 EBC41 9/9 
6A7 15/- 6F13 6/- 6U4GT 12/- 12J5GT 2/6 30PL1 15/- AZ1 8/. EBC90 4/6 
BABO 1.2/6 6F14 12/6 BUSC 7/6 12J7GT 7/- 30PL13 17/- AZ31 9/8 EBF80 71- 
6AC7 8/- 6E23 18/6 6V8M 8/- 12H7GT 6/- 30PL1418/8 CBL31 15/- EBF83 8/8 
OAKS 4/6 68'24 18/- 6V60 4/6 12K8GT 8/- 35A5 12/6 CCH85 21/- EBF89 6/8 
6AL5 8/- 6F25 12/- BVBGT 6/6 12Q7GT 4/6 SSLß 5/9 CL33 20/- EBL1 14/- 
6AM5 2/6 6E28 11/6 0X4 8/6 128A7 6/6 35W4 4/8 CY31 10/- EBL21 11/- 
6AM6 8/6 6G6 2/6 6X5G 4/6 12807 418 35Z3 10/- DAC32 7/- EBL3127/6 
6AQ5 8/- 6H6 2/- BXSGT 8/- 128H7 8/- 35Z4GT 5/6 DAF91 4/- EC90 2/9 
6A87G 151- 815M 8/8 7B6 11/6 128/7 3/9 35Z6 5/6 DAF96 6/9 ECC81 8/9 
SATO 4/8 6150 2/6 7B7 7/6 128E7 4/9 37 5/- DCC90 7/- ECC82 4/9 
6AU6 8/- 6J5GT 4/8 7C5 16/- 128R7 5/- 42 6/- DF33 8/- ECC83 8/8 
6586 2/- 616 8/- 7C6 6/6 I4H7 9/- 50135 6/6 DF70 7/- ECC84 8/- 
6B4G 15/- 617M 7/8 7D5 8/- 19AQ5 5/- 5005 6/3 DF91 8/- ECC85 6/- 
6BA6 6/- 617G 4/9 707 6/6 20131 10/- 50CD6G81/- DF92 2/6 ECC88 7/- 
6BE6 5/- 6J7GT 6/6 7117 17/6 20E2 14/- 50L6GT el- DF96 6/9 ECF80 6/8 

SPECIAL 24 HOUR SERVICE 

OBSOLETE TYPES A SPECIALITY 
QUOTATIONS FOR ANY VALVE NOT LISTED 

Postage Bd. per valve. C.W.O. No C.O.D. 

Manufacturers and Export Inquiries Welcome 

Special 24 Hour 
Express Mail 
Order Service 

ECF82 71- E3181 7/6 PC3'89 11/- 8130 251- UL41 9/8 
ECH2112/8 EM84 7/5 PCC18911/8 8P4 Si- UL84 7l- 
ECH35 111- E8U13020/- PCF80 7/- 8P41 3/6 UM80 8/- 
ECH42111- EY51 7/ PCF82 8/- SP61 8/8 UU6 18/6 
ECH81 5/9 EY86 7/- PCF84 8/- 8TV280180 UU7 18/6 
ECH83 8/- EZ36 4/8 PCF86 9/- 90/- UU9 8/- 
ECL80 7/- EZ40 8/- PCF80110/- 8U25 19/8 UY21 9/6 
ECL82 7/- EZ41 10/- PCF802 10/- ßU215012/6 UY41 71- 
ECL83 10/8 5280 5/8 PCF80518/6 T41 15/- ÚY85 8/8 
ECL86 9/- EZ81 5/8 PCF80618/6 TDD4 10/- VMP4G 17/- 
ECLL800 GZ30 10/- PCF80811/8 U10 7/6 VP4B 25/- 

80/- 0332 9/6 PCL82 7/9 1514 7/8 V11105/30 
EF9 20/- GZ34 11/- PCL83 9/3 U19 851- 5/- 
EF37A 7/- KT36 17/6 PCL84 7/9 U25 13/6 VR150/30 
EF39 6/- KT61 12/8 PCL85 9/3 U26 18/6 5/- 
EF41 10/- %Te6 16/- PCL86 9/- U78 3/6 VT25 151- 
EF50 2/6 KT81 85/- PENA4 20/- U191 13/8 VT31 80/- 
EF80 5/- KT81 (7C5) PENB4 20/- f1251 12/6 VU1I1 7/6 
Eb'85 8/8 15/- PEN45 7/- U301 18/8 VU120 12/6 
EF86 8/9 %T88 27/6 PEN46 2/9 U403 6/6 VU508 85/- 
EF89 5/- KTW6110/- PL36 10/- U404 11/9 W81M 8/- 
EF9I 8/6 KTZ41 e/- PL81 8/- U801 28/6 X79 41/- 
EF92 2/8 MM 17/6 PL82 7/3 UABC80 0/- XH1-5 6/- 
BF 98 10/- ML6 8/- PL83 6/- UAF42 10/8 XP1-5 5/- 
EF183 6/8 M0P4 10/- P1,84 6/9 UBC41 8/6 XSG1-510/- 
EF184 6/6 MU14 7/6 PL500 15/. UBC81 8/8 Y63 7/6 
EL32 8/6 MX40 12/6 PX4 141- UBF80 8/9 Tubes 
EL93 l2/8 N37 17/6 PY38 9/8 UBF89 7/3 3EG1 50/- 
EL34 10/8 N78 15/- FY81 6/6 UCC84 8/6 3FP7 19/- 
EIAl 

PII/-- 
N108 15/- PY82 6/- UCC85 7/- 5CP1 35/- 

EL42 NGT1 8/8 PY83 8/6 UCF80 8/6 CV1526 40/- 
EL84 4/9 NGT7 55/- PY800 10/- UCH4210/8 ACED 100/- 
EL90 6/- OZ4 4/6 PY801 10/- UCH81 6/9 VCR97 35/- 
EL 95 5/6 PC86 11/6 R2 7/6 UCL82 8/- VCR517B 
ELL80 20/- PC88 11/6 R19 7/9 UCL83 10/- 461- 
EM34 15/- PC97 8/9 RG5/500 UF41 10/- VCR5I7C 
EM80 7/6 PCC84 8/8 80/- UF89 7/8 48/- 

SETS OF VALVES 
DAF96, DF96, DEM, DL96 .. .. .. Set of 4, 26/6 

BRAND NEW TRANSISTORS 
AC127 7/8 0C25 111- 
AF114 7/- OC28 18/- 
AF115 7/- OM 11/8 
AF116 7/- 0C44 4/6 
AF117 5/- 0C45 4/- 

OC71 4/8 
0072 8/- 
OC75 8/- 
0078 8/- 
OC77 8/- 

SEND S.A.E. FOR LIST OF 2,000 TYPES 

OCR 4/- 
0081m /pr 

12/6 
0081D 4/- 
0082 6/- 

OC82D 6/- 
OC83 8/. 
OC170 7/- 
00171 8/- 
00.200 7/8 

Now available 
1968 

Data Book 
Mullard 

136 pages of data, including for the first time, colour coded sections for quick 
reference -covering comparables and equivalents and all current Mullard semicon- 

ductors, valves, tubes and components for radio, TV, Audio and HiFi applications. 

PRICE 3/6 from your local TV retailer OR direct from Mulard -cash with order, 
plus 9d for p. and p. 

Nullard Mullard Limited, Distributor Sales Division, 
Mullard House, Torrington Place, London, W.0 1. 

CEDS3 

TRANSISTOR 

BOOSTER 

3g'ú 

ADO 

NEW D 1MEliSiUtiS 

JUST PLACE 

NEAR RADIO 

Th, I), ten Wane Trap for portables 
* Boosts Radio 1, Luxembourg, Pops etc. * Eliminates 'fading' * Extends battery lite. 
* Replaces ear aerial for portable seta. 
* 7-day ref mid trial. £2 post free. 

D.E.W. LTD.. P.W.. RINGWOOD ROAD. FERNDOWN. DORSET. 

TO YOUR 
LISTENING °- 

The revolutionary N.D. EOeel, Amplifier adds 
fabulous "Big Ball Stereo" effect to any transistor 
radio, tape or player. Adjustable echo, vibrato and 
tone. Requires only speaker and PP9 battery 
8 gas. + 41- P. k P. Tublar speaker 251- extra. 

848 

Est.1943 JOHNSONS Tel: 24864 

VHF and Short -Wave kits for the 
Amateur enthusiast and constructor. 
For 2 and 4 metres, the unique two 
transistor model SR2 /P, 70- 15OMc /s, 
69/6, p.p. 4s. New super 5V all- 
wave, all -band kit, also "Mini -Amp" 
self- contained, cabinet size, a mere 
41 x 31 x 21. Write today, enclosing a 
stamped addressed envelope for 
interesting free literature, and details, 
direct to 

JOHNSON'S (RADIO) 
St. Martin's Gate, Worcester 
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MONTHLY NEWS FOR DX LISTENERS 

wi THE BROADCAST BANDS by CHRISTOPHER DANPURE 

FROM this issue on in the Broadcast Band column 
we will take a look at propagation conditions in 
the different broadcast bands. 

During the winter months here in the northern hemis- 
phere as the days are shorter the ionosphere will not 
reflect the higher frequencies of 25, 21, 17 and 15Mc /s 
the greater part of evenings here in Europe. 25Mc /s is 
dead by 1700 GMT, 21 Mc /s by 1830 GMT, 17 Mc /s by 
2030 GMT and 15Mc /s by 2200 GMT. But some nights 
these bands stay open later, this is due to a sunspot 
disturbance, and the next day the band will be disturbed 
and close a lot earlier than usual. Also, during the 
winter evenings there is a greater "skip" distance, 
signals from the UK transmitted on 6Mc /s will bounce 
right into Central Europe, whereas in the summer 6Mc /s 
would reach Holland on the first hop. 

In February as the days lengthen in the northern 
hemisphere the higher frequency bands will stay "open" 
later in the evenings, and the "skip" in Europe will start 
a little later in the evening. So again reception of Holland 
on 6Mc /s will be possible in the early evening and 
Switzerland will give steadier, stronger signals on 6Mc /s. 

On the 2nd and 3rd March operating schedules of 
most overseas broadcasting shortwave stations will 
change over to spring in the northern hemisphere and 
autumn in the southern hemisphere schedules. So most 
of the information in this column will be liable to change 
on that weekend. But in the April issue we will list as 
many of the new schedules as possible. Also, note that 
on 18th February Great Britain goes on to British 
Standard Time so please add 1 hour to all times shown. 
Now on to this month's DX -tips. 

AFRICA 
Congo Republic: O.R.T.F. Brazzaville has a daily 

English transmission at 1915 -1930 GMT on 15,190. 
Rwanda: Deutsche Welle Relay station at Kingali is 

now on the following schedule: 0300-0330, 0345 -0530 
GMT on 9,565; 0545 -0745 on 11,905; 1045 -1145 on 
11,785; 1200 -1400 on 17,765; 1415 -1445 on 15,245; 
1500 -1730 on 9,735; 1745 -2015 on 17,765; and 2030- 
2325 on 15,380. 

South Africa: Radio R.S.A. now transmits its English 
service to the UK and Eire from 1900 to 1950 GMT on 
17,790 and 11,875. The North American transmissions 
are now as follows: 2362 -0020 17,805, 15,220; 0026- 
0220 15,220, 11,875; 0226-0320 11,875 9,705. 

ASIA 
Afghanistan: Now transmits to Europe in German 

and English from 1730 -1830 on 25mb, has been heard 
on 11,770, but is trying to find a clear channel in the 
25mb, heard regularly on 9,545. 

Israel: Kol Israel transmits two English programmés 
daily 2015 -2030 on 9,725 and 9,625 to Europe, 9,009 to 
S. Africa, 2115 -2130 to Europe on 9,725, 9,625and 9,009. 

Philippines: The only transmission beamed to Europe 
from Far East Broadcasting Co., Manila, is the Russian 
programme from 1615 to 1730 and English closing 
announcements 1730 -1738, beamed to Europe on 
11,850 and 9,545, to Eastern Siberia on 11,890 and to 
Asian USSR on 7,230 and 6,030; 11,850 does not start, 
until 1631. 

AUSTRALASIA 
Australia: Radio Australia is now transmitting as 

follows: English to S.E. Asia 2214-0100 15,220; 2245- 
0930 17,870; 0100-0800 21,540; 0830 -1500 11,880; 
0830-0930 15,320; 0930 -1500 9,570. English to South 
Asia 1400 -1430 11,880 and 9,570; 1430 -1500 11,880, 
9,570 and 9,540; 1500 -1730 11,740, 9,540. Indonesian 
to S.E. Asia 2230 -0030 15,320 and 11,780; 0630-0830 
17,820, 15,320; 1000 -1130 11,740, 7,220; 1430 -1500 
11,740, 7,220. Mandarin and Cantonese to S.E. Asia 
1130 -1430 11,740, 7,220. Vietnamese and Thai to S.E. 
Asia 1230 -1430 11,790, 9,540. French to S.E. Asia 
2315 -0015 17,715. English to N.E. Asia 2100 -2300 
17,715, 15,240; 2300 -0015 15,240; 0859 -1000 15,390, 
11,810; 1000 -1100 15,390; 1100 -1215 15,390, 11,810, 
9,580; 1215 -1400 15,390. Japanese to N.E. Asia and 
Japan 1000 -1100 11,810, 9,580. English to Mid- Pacific 
1800 -2115 11,840; 0030 -0645 15,240; 0700 -1215 7,190. 
French to Mid -Pacific 0015 -0415 15,180; 0515-0615 
15,220. English to South Pacific 1800 -2115 11,810; 
0645 -0915 11,710, 9,560. English to North America 
0100-030017,840, 15,320; 1214 -1315 11,710. English to 
Africa 0330-0515 17,820, 15,320. French to Africa 
0515 -0615 17,820, 15,320. English to Europe 0814-0915 
11,710, 9,560 up to 18th Feb. 0645 -0745 11,710, 9,560 
18th Feb. onwards. 

Radio New Zealand transmits as follows: to Pacific 
Isles in English 1700 -1945 11,780, 9,520; 2000-0545 
15,110. 0600-0800 also in Samoan, Rarotongan and 
Niuean as well as English on 11,780, 9,520. English 
weekdays 0800-0845 11,780, 9,520. English Sundays 
0800-0845 11,780. To Australia in English 2000-0545 
17,770; 0900 -1145 11,705, 9,520. To Antarctica in 
English (Sundays only) 0815 -0845 9,520. 
NORTH AMERICA 

Radio Canada, Montreal has made some changes to 
its evening services to Africa and Europe now as 
follows: 1832 -1958 English and French to Africa 
17,820, 15,320, 11,720; 2001 -2150 French and English 
to Europe 15,320, 11,720, 9,610. 
EUROPE 

Monaco: Trans -World Radio, Monte Carlo English 
transmission on Sunday afternoons is now on 7,230 
from 1515 to 1630. On Saturdays from 0710-0725 there 
is the DX- special on 7,295. 

We would like to thank the Sweden Calling DX'ers 
Bulletin for information supplied. 
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THE AMATEUR BANDS by DAVID GIBSON, G3JDG 

YO Ho Ho and a bottle of 1968 rum, wonder 
what this brand New Year will bring on the 
Amateur bands? For a start, I hope that it will 

bring lots of lovely DX reverberating down my aged 
eartrumpets. According to all the Gipsy Rose Lees 
of the Ham world the ten -metre band should give us 
plenty of signals from exotic parts in 1968. However, 
at the 'other end of the scale, topband is still pro- 
ducing some very good contacts so it could well be 
a bumper year for all r.f: loving hounds. 

The six bands from I.8- 30Mc /s are going through 
a bit of a patchy period at present, especially the 
three h.f. segments. This explains why one person 
will listen and hear nothing, while another s.w.l. with 
roughly the same gear will hear half the world. 

G. Haslip (no address on the letter -probably 
working portable in Hyde Park), has a 3 -valve t.r.f. 
and heard these on ten metres a.m.- UA2KAA, 
UC2AOL, UC2DZ, UP2NX, UD5DUD, W3IAC, 
WOYOP, YO3AID, and CN8FW. Yet the other day 
when I listened for a spell on ten I didn't hear a 
thing. 

Chris Kirby (Oxon), says that nothing much on 
topband seems to arrive at his QTH, he reckons the 
best band this month is eighty where he logged 
VQ9JW and weirdy- 6E1AEP. By the way, 
Zambia has decided to issue 9I3 callsigns. 

Rummaging around in my personal postbag this 
month, the following dispatches were received. 

BELOW 7Mc /s 
J. Bradley (Co. Donegal), R1224A, 50ft. end fed, 

has been listening on eighty metres for about six 
weeks in the Emerald Isle. On s.s.b. after 2200hrs he 
logged- CN8AW, CTIPQ, LA3XI, ON4UN, 
OZ6PG, PAODDT,- SM7ABO, SP6AAT, SP8AVB, 
TF5TP, UP2OV, UR2IV, VE1AOZ, VE1WA, 
VE2TJ, W1FRR, W1WQC, W2GO, YU2RAZ, 
ZB2BC. A point to remember when listening on 
eighty is that the American stations are licensed to 
transmit from 3.5 to 4.0Mc /s whereas the British 
amateur is limited to 3.5 to 3.8Mc /s. 

D. M. Clark (Bucks.), P.W. progressive superhet 
with b.f.o. and S- meter, 60ft. end fed running NW /SE 
says that twenty is very good at present. He heard 
things like ZS, W, VE, 8R, PZ, 5Z4 and one he 
queries- 7P8AR. Mr. Clark sent in a model log for 
eighty. Among those listed on s.s.b. were- DL5MA, 
KIYIW, LA3ZH, OE3SBW, OFIAF, OK1BY, 
OZIBQ, PAOGHB, SL3ZV, VE HE, VOIFX, 
WIIMM /P, WIZFF, W2FZJ, YU2NFJ, 3A2MJC. 

D. V. Goadby (Leics.), HA700, 140ft. tapped at 
44ft. (VSIAA) or multi -band Windom aerial (see 
R.S.G.B. handbook), logged these on 80 s.s.b.- 
DJ3VI, DJ6WX, DL5CG, DULAS (Philippine 
Islands), F9DH, 11BLU, KIYIW, KIBCK, 
K2ADY /P, LA3XI, ON4XJ, OZ9FI, PAOHRP, 
SL3ZZN, SM4CTF, UA2WJ, WA4ZE, W3OV, 
WB1IA, W1WQC, YU2RC, 9H1R, 9J2BC. 

Sad to say nobody reported hearing the famous 
DX station G3JDG on topband this month. It's no 
good, I'll just have to use an aerial like the rest. 

ABOVE 7Mc /s 
David Henbry apologies for not having had much 

time to listen because of end -of -term exams, and 

850 

then proceeds to send a list of the most gorgeous 
DX including all those I didn't hear. David lays in 
wait for the DX with an HA500 receiver and then 
harpoons it as it passes with a 7ft. copper rod at 
thirty feet. He hopes Santa will bring a Joystick, but 
meanwhile the 7ft. rod managed to skewer-CR6IV, 
DUIFH, HK4BFQ, HRIJAP, JT1KAA (Mongolia), 
KG6AQG (Guam), KG6SA (Saipan), OA4CV, 
PJ2CT (Curaçao), PZ1CI, TU2BA, TY2KG, 
VP1LL (British Honduras), VP2AA (Antigua), 
VP2LA (St. Lucia), VP8DJ, VP8HZ (Saunders 
Island in the Falkland group), VP8IE (South 
Geòrgia), VP8IU (Argentine Is.), VP8JD (Signy 
Island in the South Orkneys), YJ8BW, ZD8RH, 
9X5PB, 9Y4AR. All this gang on twenty metres 
s.s.b. Notice all the VP8 callsigns. I mentioned the 
actvity in the VP8's last month. 

G. Richards (Isle of Wight), five -valve domestic 
receiver, bent long wire (80ft.), draped his ears on 
the fifteen metre band to detect this bunch on a.m. 
phone CT1JN, CT1VA, DK1PG, EA4IA, ET2FJ, 
G3CXJ, G3UXM, I1AMS, IISRO, KIGUP, 
K2UTC, K4GLY, K5PMZ, LA7KK, OE3MJW, 
OH3LS, OZ5ND, SM3AT, SP 1PZM, UA2KUP, 
UQ2AH, VEIGD, VE3UKL, W1CNX, WIRF, 
W2CDY /P1 (on s.s.b.), W3BVP, WA4PDY, 
WA8GYU, YO2BV, YU2EQ, YU1OW, which is 
pretty good for an ordinary domestic receiver. 
Quick -into the living room and fire -up the 
gramophone. 

N. Edwards (Southampton-S01 2HNO) (Funny 
callsign!), is fourteen years old (congratulations Sir!) 
and is a member of the Southampton Radio Society. 
His "tools of the trade" are an 840C receiver and a 
100ft. V aerial running East /West. Alone in the ten - 
metre wilderness, Nicholas observed a.m. coming 
from- ITISMO, K4ZYU, SM3DMM, UAIIB, 
UA3JQC, UA3KHD, UA3MRH, UB5CDV, 
UB5DUS, UBSFGC, UC2APW, UL7AWD, 
UP2YNC, UV3ABA, UV3ABW, VE1AOG. 

LEG PULLING 
A word about sending in logs for those uninitiated 

and just "dunno ". First and foremost -only genuine 
logs please. Some of the lists I get, if genuine, would 
qualify for the eighth wonder of the world. As an 
example, a recent log of quite fantastic DX was 
received from a listener who claimed that I was 
right -ten metres was really humming. His receiver 
(he claimed) was a one transistor (admitted he did 
claim to have regeneration) followed by a three - 
transistor amplifier. The bit that hurt was that the 
line -up was an 0C45 into three 0081's. Just for the 
record, the 0C45 has an fT of 6Mc /s, so on ten 
metres the set amounted to a crystal detector and an 
a.f. amplifier. So please slaves -only what you hear 
and not a grand pulling of '3JDG's hoof. 

CONTESTS 
Examination of my little black book shows four 

contests coming up soon. These are -February 11th, 
First 70Mc /s contest; 17 -18th, First 1.8Mc /s con- 
test (c.w.). Early March contests include -March 
2nd -3rd, RTTY contest for the teleprinter en- 
thusiasts; 3rd -4th, Third 144Mc /s contest. 

Deadline for logs this month is the 20th. 
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BARGAIN OPPORTUNITIES FROM 

Amplifiers 
KITS AND READY BUILT 

MULLARD 
STEREO 
10-10 
BY 

TRS 

Built or 

in kit form 
Valve amplifier to exact Mullard spec. With pre -amp 
tapped o/p transformer, 3 and 150, all control., 11.'1'. 

and L.T. outlets, mono stereo and speaker phi.e 
switching. Complete with escutcheon, £20.0.0 knobs, plugs,etc. Ready built. (p. &p.12 /0) 
K it for building above,with instructions. £17.10.0 
(p. & p. 12/6) 

MULLARD 5 -10 MONO 
a at - valve,10W basis amplifier Mt complete. £9.19.6 (P. & P. 7/6). 

with passive control network and panel 211.19.6. 
! valve pre -amp kit 26.12.6. 

MULLARD 3 -3 MONO 
:I valve 3W amplifier with controls, 
absolutely complete kit Including panel £7.1 2.6 knobs, etc. (p. & p. 7/6) 

MULLARD MONO PRE -AMP 
Complete kit with 2 valves, front panel, £6.12.6 controls, etc. for use with 5 -10 or other 
good power amp. Built and tested. £8.10.0 Carriage on either, 5)6. 

STEREO 2 +2 PRE -AMP 
Double 2 valve integrated pre -amp (4 valves in NU 
for me with TRS MULLARD 10 -10. With valves, trout 
panel etc. Ready built 18 guar (P.P. 10e. 6d). S.A.E. 

1 'ri,g, details. 

7 VALVE AM /FM RG CHASSIS 
A superbly powerful high performance instrument for 
the keenest enthusiasts. Provides tuning on long, 
medium and F.M. wavebands. Excellent sensitivity. 
Permeability tuning ose F.M. Large clear dial, A.V.C., 
good neg. feedback. Magic eye. 3W output. A.C., 
200 /250V. Circuit diagrams available. Aligned, tested 
and ready for use. (Carr. and Ins. £13.19.6 7/61. S.A.E. brings full details. 

SINCLAIR Z.12 SYSTEM 
7.12 Amplifier, ready built and tested. Ideal for 
battery operation, for guitars, hi -fi, etc. etc. 89/6 As advertised. 
STEREO 25 PRE -AMP /CONTROL UNIT 
Input selector, tone and volume controls. 
Ready built with elegant front panel as f9.19.6 advertised. 

1'7.4 Heavy duty stabilised mains power unit 99/6 
\,' 1,AIR ITEMS AS ADVERTISED 

PEAK SOUND SA 8 -8 
14 Transistor Kit builds into superb hi -1 amp. SW per 
channel (16W mono) with integrated pre -amp to take 
high quality ceramic p.u. Unusually easy to build by 
following the instructions (1/6d. purchased separately 
and refunded when kit is bought). This snakes one of 
the best and most economical stereo transistor amps. 
we have ever offered. All purchases backed by T.R.S. 
service facilities. When built and fitted In its special 
cabinet, the SA 88 equals the beat in modern styling. 

KIT PíP 4ß)f 9.1 0.0 KIT PR/P 4/ -) 62.1 O.O 

WOOD CABINETINE £2.1 O.O (PIP 5/ -) 

COMPLETE ASSEMBLY 214.10.0 post free if ordered 
at sate time 

NEW DEM FACILITIES 
now in operation at our shop at 70 Brigstock Road 
where you can hear Instant combinations of equipment 
which we advertise and sell and which helps you to 
compare and decide. 

GARRARD UNITS ft PLINTHS 
GUARANTEED BRAND NEW - SUPERB VALUE 

ORDERS FOR THESE 
SUPERB UNITS SUPPLIED 
STRICTLY IN ROTATION. 
LM 8000 Record Player with 
9T.A. Stereo Cartridge. 
AT,OO Mk II De -luxe Auto - 
changer, die -cast turntable. 
Less cartridge 
SP.25 De -luxe single record 
player, die -cast turntable. Less 
cartridge 
Packing and carriage on any one of 
above 7/0 extra. 

Garrard Plinth. Ideal aeont.ing 

for the Garrard Unite offered 

here. Will readily suit any hi -fi 

set -up. In fine Teak. Complete 

with useful soft plastic dust 
cover. Packing and carriage 5/- 

Garrard clear -view rigid Perspex 
cover (carriage 3/6) 

76/- 

57/6 

SPECIAL OFFER 
OF CARTRIDGES 
to all who purchase one of 
the Garrard Units and /or 
plinths offered here. 
MONO 
Awe GP 91 -1 19/6 
Goldring DEEM 24/6 
STEREO 
Sonotone 9TA /HC with 

iamund stylus 47/6 
DECCA DEBAR at 
greatly reduced price 
With diamond stylus. 
List price 94/6. 79/6 Our price 

6 VALVE AM /FM TUNER 

Med and V.H.F. 190m- 550m., 85 Mc. /s.- 
103 Mc /e. 6 valves and metal rectifier. 
Self- contained power unit A.0 Magic - 
eye, 3 push- button controls. Diode and 
high output Sockets. Illuminated 2- 
colour Perspex dial 11 }in a 4in. 
Recommended for use with the T.R.S. 
Mullard "3 -3" or "5-10" Amplifiers 
featured here. 
Bargain Prise. Complete kit of parts. 
inc. Power Pack as illustrated. 11 Gns. 
Carr. 7/6. Ditto lees Power pack 10 Gns. 
Carr. 7/6. Circuit and Const. details, 4/6. 
Free with kil. 

TRS DECODER 
Kit based on Mullard 
design. fi Trausietors. Bea- 
con indicator. All coils pre - 
checked and aligned. 
Warr. & Parking 5 Gns. 0 0) 

MICROMATIC AT 
NEW PRICES 
The world's smallest radio 
now includes magnetic ear- 
piece and coste lese. 
Ku formerly Built fon.,,, Io 

ñóue 49/6 ,7,9;fi 59/6 
SINCLAIR MICRO FM 
7 Transistor pocket 
combined FM Tuner/Rom 
With earpiece and 
telescopic aerial.£5.19.6 

Eft 

TRS TAPE AND WALLET OFFER 
With each reel of this tape by an 
internationally famous manu- 
facturer we give you a beautifully 
made wallet strongly made in 
simulated leather with space for a 
reel of tape each side. This is 
professional quality full frequency 
tape with metallised leader /stop 
foils. These library wallets solve 
once and for all the problems of 
storing tapes efficiently and tidily. 

2- reel, 
900. 12/6 51" reel, 1200' 

with wallet or 7" reel, 1200, 17/6 with wallet 
7- el, 1600' 22/6 wit wallet 

TAPE 7-, 2/3; 51 ", 2 / -: 
REELS 5', 2/ -; :t', 1 /3. 

TRS ACOUSTIC 
ENCLOSURE 

Teak tinishcd, 21" high x 
15" wide x 7" cut to take 
tweeter and 8" or 10" speaker 
to order. Acoustically pro- 
portioned for finest possible 
audio quality. Supplied ready 
to take units. 
SUPERB VALUE AT ONLY 

£4.15.6 
Please add 7/6 as part of cost 
of packing and carriage. 

15 OHM SPEAKER 
UNITS 

8" FR.8 Dual concentric, 15 
watts loading £5.160 
8" Goodman's Twin Axiette, 
15 watts loading £6.16.0 
10" Goodman's Axiom 
10 watt £7.5.0 
8" Fane with 16,000 line 
ceramic magnet and foam - 
surround cone suspension 

£5.19.6 
SINCLAIR Q.14 complete 
speaker 9 }" square. Fantastic- 
ally good in stereo. 

Each £6.19.6 
E.M.I. 13 }" x 8" elliptical3 ohm 
heavy duty 10 watt unit special 
price its /-. 

VOLUME CONTROLS. LOG and 
LINEAR. We carry very large 
stocke in the widest possible range 
of values, single and ganged. 5K- 
2MG. 31n. spindles. Morganite 
Midget Type 1 }in. diem. Gtmr. 1 

year. LOG or LIN ratios less Sw., 
3 /6, D.P. Sw. 6/-- Twin Stereo less 
Sw. 7/6. D.P. 8w. 9/6 (100K to 
2 Meg. only). 
STEREO BALANCE CONTROLS. 
Log /Anti -Log 51). I, 1, '2 Meg. 
9/- each. VYNAIR speaker 
fabric, 12 x 121n.2/-; 12 x 1din.8 /.; 
12 x 24in. 4/ -, etc. BONDACOUST 
Speaker Cabinet Acoustic Wadding, 
approx. lin. thick, 181n. wide, any 
length cut, S/8 ft. 6/- yd. 
VEROBOARD -All standard sizes 
including 2 }In. a Sin. 3/8; 211n. x 
3/ín.23/ 

: 17in. 12/6. All access ries a1í; } x 
and tools in stock. 
RESISTORS -Modern ratings, full 
range 10 ohms L.10 net colons. I0' 

e 
a 

5% Hi- Stab.. 5% 
} w. bd.; 5°ó t w. 6d. ea. (below 
100 ohms and over i meg. 9d. ea.). 
1% HI -Stab, } w. 1 /Bd. ea. (below 
100 ohms 2/- ea.). 
WIREWOUND RESISTORS. 5w. 
1/6; 10 w. 1/9; 15 w. 1/3. CONDEN- 
SERS Silver Mica. All values 2 pF 
to 1,000 pF, 6d. ea. Ditto ceramics 
9d. Tub. 450 v. T.C.C.. eto..001 mid. 
to 0.1 mi /850 v. 104..0E mt. to 
0.1 mid. 500 v. 1/ -..25 T.C.C. 119. 
5 T.C.C. 2 / -. 
CLOSE TOL. ii/MICAS. 10% 5pF- 
500pF 9d. 609 -5,000 pF 1 / -. 1% 
2 pF -100 pF 11d.; 100- 200pF, 1/2; 
270- 800pF, 1/4; 800- 5,000pF, 2 / -. 
ALUM, CHASSIS. 18 g. Plain un- 
drilled, folded 4 sides, Sin. deep. 6 x 
4in. 4/6; 8 x fin. 5/9; 10 x 7in. 6/9; 
12 a 61n. 7/6; 12 x 8)n., 8/- etc. 
ALWAYS IN STOCK AT KEENEST 
PRICES. Transistors, Coils, Switches 
Valves. Speakers, Materials. See 
latest T.R.S. lista. 

NEW IMPROVED "CIR -KIT" 
sing 0.1 in. punched matrix board and 
w improved "Cdr- Kit " ,instant circuit 

material. (See HI Fi News, Nov.) 
511. spool of "Cie -Kit" I ort/re "wide 8/- 
Matrix Board 5" x 35" 4/- 

31"z2"- 11/9 

START WITH SIXPENCE 
Bending it to TRS bringe latest lint by 
return. Packed with bargains and hard to 
rind items to save you money and 
trouble. 

TRS TRANSFORMERS 
and chokes of all types available singly or 
in prototype short runs at very competitive 
prices. Enquiries invited. .B. A.B. with 
('ei", tr enquiring please. 

WHEN 
ORDERING 

Cash with order please. 
Unless stated otherwise 
add pulp as follows -} 11.., 

1 / -;1 lb., 1/9; 21óe., 3/6; 
6 lbs., 5 / -; 10 lbs., 6 /6; 
14 lbs., 8/ -; Over, 10/8. 

TRS RADIO 
COMPONENT 
SPECIALISTS 

Established 1946 

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY 
Tel. : 01 -684 2188. Hours 9 a.m. -6 p.m. 1 pan. Wednesdays 
A few doors from Thornton Heath Stn. (S.R. Victoria section) 
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TECHNICAL 
TRAINING 

in radio television 
and electronics 

Whether you are a newcomer to radio and elec- 
tronics, or are engaged in the industry and wish to 
prepare for a recognized examination, ICS can 
further your technical knowledge and provide the 
specialized training so essential to success. ICS 
have helped thousands of ambitious men to move 
up into higher paid jobs -they can help you too ! 

Why not fill in the coupon below and find out how ? 

Many diploma and examination courses available, 
including expert coaching for: 

Institution of Electronics Er Radio Engineers 
C. Et G. Telecommunication Techns' Certs. 
C. Et G. Electronic Servicing 
R.T.E.B. Radio /T.V. Servicing Certificate 
Radio Amateurs' Examination 
P.M.G. Certs in Radiotelegraphy 
General Certificate of Education, etc. 

Examination Students coached until successful 

NEW SELF -BUILD RADIO COURSES 

Learn as you build. You can learn both the theory and prac- 
tice of valve and transistor circuits, and servicing work while 
building your own 5- valve, receiver, transistor portable, 
and high -grade test instruments, incl. professional -type 
valve volt meter -all under expert tuition. Transistor 
Portable available as separate course. 

POST THIS COUPON TODAY 
for full details of ICS courses in Radio, T.V. and Electronics. 

r 
INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. 171, Intertext House, Parkgate Road, London, S.W.11 

Please send me the ICS prospectus -free and without obligation. 

(state Subject or Exam.) 

NAME 

ADDRESS 

3/68 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
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CONCORD 
RECORDING TAPE S 
3 in. Std. .. 3/11 5 in. D.P. 15/- 
3 in. L.P. .. 4/11 54 in. L.P. 15/- 
34 in. T.P. .. 12/6 54 in. D.P. 19/6 
5 in. Std. .. 10/- 7 in. L.P. .. 18/- 
5 in. L.P. .. 12/6 7 in. D.P. 22/6 
These tapes are top quality and not cheap sub -standard. 
Post 1/6 per tape. Post free on 4 tapes or more. 

TRANSISTORS at bargain prices! 
0C22 9/6 0077 4/6 AC127 3/6 BCY34 5/9 
0C23 10/ 0078 4/ AC128 3/6 BCY38 5/9 
0C25 9/ OC78D 4/ AD140 10/6 BFY50 5/9 
0C26 9/6 0081 3/6 AF114 5/3 BFY51 4/6 
0C28 10/ OC81D 3/6 AF115 5/ BFY52 5/9 
0C30 10/ 0082 3/6 AF116 5/ BYZ12 5/3 
0C35 12/6 0082D 3/6 AF117 4/6 BYZ13 5/9 
0C36 12/6 0084 5/6 AF118 4/ BYZ16 10/- 
0C38 12/6 OC123 5/ AF119 4/ GET103 4/6 
0C44 3/6 0C169 4/6 AF125 4/6 GET113 4/6 
0C45 .3/6 0C170 4/6 AF127 4/6 GET116 7/6 
0046 4/- 0C171 4/6 AFZ12 6/6 GET887 5/- 
0070 3/6 00172 4/6 BCY10 5/3 GET889 5/- 
0071 3/6 0C200 7/6 BC107 8/3 GET890 5/- 
0072 3/6 0A81 2/6 BCY12 5/3 GET897 5/- 
0075 3/6 AC107 6/6 BCY33 5/ GET898 5/- 
0076 4/ AC126 3/6 

C.W.O., P. and P. 9d. per orde 
Send 3d. Stamp for complete transistor list 

Moordown Rodio ltd. 
941 WIMBORNE ROAD. BOURNEMOUTH 

Tel. 59866 

MARTIN 
IS HIGH FIDELITY 
plus 
ADD -ON- ABILITY 

THRILLING POWER 

DEPENDABILITY 

GENUINE ECONOMY 
Details from:- 

How would you like to start with 
a simple amplifier, say, and add to 
it until it became a fully stereo 
twenty watt amplifier with FM 
tuner and facilities to take the most 
sensitive low output pickups ever 
made? With Martin Audiokits 
it's easy, for with these superbly 
engineered all- transistor prefabri- 
cated units, success is built in from 
the start and you build to your own 
preferred plan. IT'S A MONEY 
SAVING SCHEME, TOO. 

Trade enquiries invited. 

MARTIN ELECTRONICS LTD., 155 High St., Brentford, 
Middlesex. ISLeworth 1161 

To MARTIN ELECTRON /CS 155, Nigh Street, Brentfard, Middlesex. 

I have not had your leaflets before. Please send them on 
AMPLIFIERS FM TUNER RECORDAKITS 

(Tick as required) 

NAME 

ADDRESS 

PW.3 



(IUDIO OS[ILLIIiOR if*ft!d1 FREQUENCY N1ETER 
PART 2: 

THE power supply is provided by two 6V 
batteries arranged in series. Since the equip- 
ment was designed for 9V operation a potentio- 

meter VR8 is inserted in series with the supply and 
can therefore be used to set the supply voltage. It 
has the disadvantage that VR8 is in series with the 
intrinsic impedance of the power supply with the 
result that a path exists for unwanted signals to flow 
between the oscillator and the frequency meter. 
Normally, with both units working, if S3 is switched 
to EXT with no input, the meter should not read if 
S4 is turned to Monitor (Set) Freq. Due to the high 
impedance however sufficient oscillator voltage is 
passed to the frequency meter via the power supply 
to make the meter respond to the internal oscillator 
irrespective of the position of S3. Decoupling both 
sections by high value electrolytics C11 C22 cures 
this effect, and the use of a two pole switch for S3 
is desirable. 

CONSTRUCTION 
With solid state equipment the use of some form 

of circuit board is almost mandatory. Consequently 
a means was sought which would be reasonably 
inexpensive and easy to fabricate, and capable of 
easy modification, if this became necessary. Such a 
means is provided by turret tags which are inserted 

H.T. KITCHEN 

into holes drilled in a suitable piece of bakelite or 
paxolin and then riveted over. 

The boards on which the oscillator and frequency 
meter are constructed are of -sin. paxolin and 
measure 8 x 3in. Figures 7 and 8 show the wired 
and assembled circuit boards. The thermistor which 
is comparatively fragile, should be fitted with care. 
In the prototype, it was held on the circuit board 
(with a piece of felt between them) by means of an 
elastic band passing through two small holes drilled 
in the paxolin in either side of the transistor and then 
tied together on the reverse side of the board. All 
interconnecting wiring on each panel is carried out 
on its reverse side. 

PRELIMINARY TESTING 
Upon completing the circuit boards, it is advisable 

to establish if they are functioning correctly before 
wiring them together on the front panel, as mistakes 
or faulty components can be located and rectified 
more easily at this stage. Flying leads should be 
soldered to the respective tags of VR1 a, b and the 
other ends soldered to the appropriate points on the 
tag board. Any pair of capacitors out of CI-C4 and 
C5-C8 should be wired into circuit and leads should 
be soldered to connect VR2 and VR3 to their 
respective points on the circuit board and after a 

final check to ensure that every- 
e 

O 3 7R6C C. 

Tri :,illl'I 81í1lil 

R4 

C ^b Oc 
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G 

Tr3 

Tr2 

U 
e 

C. 

R7 

R3 

R2 

R1 

C1U 

U U 

C8 
C C6 

C5 

C4 
C 

C 

A 
10 

Cl b 

R12 

Tr4 

C13 
II 

v CrT 

-9V To 
from Sib Sia To VR2 

Chassis v V 
To Sib To Sia To VR3 

To VR1a, 
VR1b 

To VR1a,VR1b TO S2 

Fig. 7: Wiring details of the oscillator panel. 

thing is correctly connected. The 
power supplies can be applied with 
VR8 set to maximum resistance. 
This acts in the manner of a safety 
device by limiting the maximum 
current the circuit can draw in the 
event of a fault being present. An 
oscilloscope or high resistance 
headphones connected between 
C13 and chassis ( +ve side of the 
supply) will 'indicate the presence 
or absence of oscillations. VR2 
should vary the output between 
zero and maximum, determined by 
the setting of VR3, which affects 
the amplitude and waveform of 
the output signal. The maximum 
output is in the region of 1,500mV 
(1.5V) and when the signal is 
reduced to 1,000mV it should be 
free from all apparent distortion. 
This concludes the preliminary 
tests on the oscillator panel. 

The frequency meter is checked 
by soldering into the circuit the 
differentiating capacitor (C18- 
C21) corresponding to the fre- 
quency range of the oscillator 
panel. C14 should be connected to 
the junction of C9 and R9 and one 
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Above: Back view of the unit shown with the frequency meter 
board of Fig. 8 wired and in position. 

Right: Back view of the unit showing the oscillator board of 
Fig. 7 wired and in position. 

of the pre -set potentiometers VR4 to VR7 should be 
temporarily connected into circuit. The oscillator 
frequency is next determined by comparing it to the 
50c /s a.c. mains supply by means of Lissajous figures 
and the pre -set pot is adjusted to make the meter 
read this frequency. The scale linearity can be 
checked by adjusting the oscillator frequency and 
seeing if the meter readings correspond. Any devia- 
tion can be corrected by altering R34 though this 
should not normally prove necessary. Although leads 
terminated in crocodile clips such as used by the 
author are very convenient it is probably safer to 
solder all flying leads into circuit. 

Once it has been established that both units are 
functioning correctly they can be bolted on to the 
front panel and the remainder of the wiring 
completed. 

COMPONENTS 
The working voltages of all capacitors with 

exception of C14, need not exceed 
15V and in fact one capacitor will 
have to be limited to 6V working, 
if it is to be incorporated on the 
circuit board. This is C9 (500µF) 
which is on the bulky side even at 
6V. C14 which may be connected 
to varying voltages of differing 
polarities should preferably be a 
reversible electrolytic with a work- 
ing voltage at least equal to, and 
preferably higher than, the highest 
voltage it is likely to encounter. 
Unfortunately paper capacitors of 
equivalent capacity are almost 
always on the large side and it 
may prove easier to use two 16µF 
electrolytics back to back in place 
of C14. 

It may prove desirable to in- 
clude a series isolating capacitor 
between the output socket and S4 
if the oscillator is to be fed into a 
point of high d.c. potential, as for 
example, the anode of a valve. 
Without such a capacitor, the 
attenuator resistors could suffer 
damage. Due to the low charac- 
teristic impedance of the attenua- 
tor, such a capacitor would 
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have to be made as high in capacity as possible, in 
order to minimise 1pw frequency losses. Again, the 
working voltage must be adequate. 

Although a two gang 10kí2 wirewound potentio- 
meter was used as the fine frequency control in the 
experimental stages of the prototype, it was found 
to suffer from two major disadvantages which made 
it desirable to replace it with the component speci- 
fied. A wirewound potentiometer can be regarded 
as being composed of a large number of individual 
resistors in series, with its wiper corresponding to the 
wiper of a multi -way rotary switch. Whilst this may 
not prove to be a disadvantage in some applications 
it has the disadvantage, in the present application, 
of causing the frequency to alter in small increments 
instead of smoothly, making the selection of a 
precise frequency often difficult if not altogether 
impossible. 

The second disadvantage is that being wirewound 
it possesses a certain amount of Self- inductance 

-9V To Sid To Sid 

fixing nut 

A 

s 
To Sia 

To S1c To 
junction 

'of C18-C21 

To chass,s 

9,_t ' 

To Sid To Sid 

Fig. 8: Wiring details of the frequency meter panel 



 

BENTLEY ACOUSTIC CORPORATION LTD. 
Suppliers to H.M. Government 38 CHALCOT ROAD, LONDON, N.W.1 Telephone Primrose Soso 

ALL GOODS LISTED BELOW, ACTUALLY IN STOCK, ALL GOODS ARE NEW, BEST QUALITY BRANDS ONLY, AND SUBJECT TO MAKERS' 
FULL GUARANTEE, PLEASE NOTE THAT WE DO NOT SELL ITEMS FROM USED EQUIPMENT NOR MANUFACTURERS SECONDS £r 

REJECTS, WHICH ARE OFTEN DESCRIBED AS NEW AND TESTED "' BUT HAVE A SHORT AND UNRELIABLE LIFE. 

0A2 51- 
022 6/- 
024 4/8 
lA3 2/8 
IA4 12/8 

Al i. 5/- 
IA7GT 7l8 
101 4/9 
102 7/6 
1C3 8/8 
105 4/9 
106 10/6 
1D5 61- 
1116 9/8 
1FD1 8/- 
1FD9 8/8 
106 8/- 
1H6GT 7/- 
1L4 2/8 
1LD5 5/- 
ILNS 4/8 
1N6GT 7/9 
11.1 8/- 
1P10 4/9 
1P11 5/8 
1R5 4/9 
184 4/9 
185 3/3 
1T2 84/11 
1T4 E/8 
1U4 5/8 
IU5 5/8 
2D13C 7/- 
2021 5/6 
2X2 81- 
3A4 3/8 
3A5 8/- 
387 6/- 
3D8 3/9 
3Q4 513 
3Q5OT 6/6 
364 4/9 
3V4 5/8 
4D1 3/9 
6164GY 8/9 
5U4G 4/9 
5V40 8/- 
6Y3GT 5/- 
623 7/8 
524G 7/6 
6/30L2 12/8 
6A80 716 
6AC7 8/- 
OAGS 2/8 
6A07 5/9 
6AJ5 8/8 
6AK6 4/9 
6AK6 6/- 
6AK8 5/9 
6AL5 2/8 
6AM4 18/8 
6AM5 2/8 
6AM6 3/3 
BAQS 4/9 
6A1t6 20/- 
6AT8 8/9 
6A116 5/8 
6AV6 5/- 
6138G 2/8 
811A6 4/8 
811E8 4/3 
6111360 20/5 
68116 8/8 
6B76 7f- 
813Q6 9/6 
6BQ7A 7/- 
OBR7 9/- 
8BR8 8/- 
61387 18/8 
OBW6 7/- 
6BW7 518 
6BX6 4/9 
6C4 2/3 
6C6GT 8/- 
6C6 3/9 
8C9 10/9 
6C1)60 19/8 
(fCp7 9/6 
6016 8/- 

6CW4 12/- 
6D3 7/6 
8D6 ef- 
6E5 9/6 
8F1 9/6 
6F60 4/- 
8112 8/8 
6F13 8/6 
15'14 15/- 
6F15 10/9 
8F17 12/6 
6F18 8/6 
6F23 11/6 
6F24 10/- 
6E25 19/- 
8128 10/e 
6F32 8/- 
608G 2/6 
61160T 1/6 
6J5G 8/9 
BJOGT 4/6 
8J6 8/- 
6J70 4/9 
6J7GT 8/6 
61180T 5/- 
6K70 1/3 
6K70T 4/8 
6K80 8/- 
6K80T 7/8 
6K25 24/- 
6L1 10/- 
6L18 7/8 
6L19 19/- 
81,D20 8/8 
6N7GT 7/- 
61'1 12/- 
6P25 12/- 
8P26 12/- 
6P28 25/- 
6Q7G 5/- 
6Q70T 8/9 
8117(1 5/8 
68A7GT 7/- 
8807 8/8 
6807 7/9 
68H7 3/- 
68.17 5/- 
69K7 4/8 
68Q70T e l- 
6887 21- 
68T7 12/8 
6U4GT 9/8 
6050 5/- 
8117(1 71- 
6V6G 8/8 
6X4 8/8 
6X5GT 5/3 
6Y70 12/8 
7A7 12/8 
7B6 10/9 
7B7 7/- 
7C5 40f- 
7C6 6/- 
7117 5/- 
7R7 12/8 
7V7 5/- 
7Y4 8/8 
9BW6 9/8 
9D2 8/- 
9D7 7/8 
1001 9/- 
10C2 12/- 
10D1 7/- 
10D2 11/8 
lOFl 15/- 
10E9 9/- 
10E18 91- 
10L03 6/8 
I0LD1110/- 
10P13 14/8 
10P14 15/8 
12A6 5/- 
12AC6 8/- 
12AD6 9l- 
12AFs6 718 
12A76 4/8 
12AT7 4/- 
1'2AU6 4/9 
12A177 4/6 

l2AV6 5/9 
12AX7 4/6 
12AY7 9/9 
12BA6 5/- 
12BE6 5/8 
12E117 6/- 
12E1 17/6 
12J6GT 2/8 
12J70T 6/6 
12K5 8/- 
12K7GT 8/6 
12K8GT 7/9 
12Q7GT 8/6 
128A7GT 

6/9 
12807 4/- 
128117 3/- 
128J7 6/- 
128117 8/- 
128Q7GT8/- 
128117 51- 
12Y4 2/- 
13D1 5/- 
1303 9/- 
14H7 9/6 
1487 19/8 
18 12/8 
19 10/8 

.19AQ5 6/- 
20D1 18/- 
20D4 20/5 
20F'2 11/6 
20L1 15/8 
201'1 17/8 
'20P3 17/- 
20P4 17/8 
20P8 17/- 
'26A60 7/6 
WAG 4/9 
25Y5 6/- 
251(10 8/8 
26Z4G 8/3 
2526 7/- 
25260 8/8 
30C1 7/- 
30015 12/- 
30C17 18/- 
30C18 9/8 
30F5 11/8 
30FL1 15/- 
30FL12 151- 
300L14 12/8 
30L1 8/- 
30L15 14/- 
30L17 13/- 
30P4 We 
30P45111 

18/- 
36PI2 11/- 
30P19 11/- 
30PL1 15/- 
80PL13 15/- 
30PL14 15/- 
30PL15 15/- 
35A5 16/- 
35L6GT 8/3 
35W4 4/6 
3523 10/- 
35Z4GT 4/6 
38Z5GT 5/8 
42 5/- 
43 10/- 
50A5 21/10 
60E5 8/3 
5005 5/9 
bOCD6040/9 
80L6GT 6/- 
52KU 14/8 
53KU 14/8 
72 818 
77 5/- 
78 4/9 
80 5/3 
85,42 8/8 
90A0 87/8 
90AV 87/8 
90CG 341- 
90CV S8/8 
9001 16/- 

150B'3 14/6 
16O02 5/- 
181 15/- 
185BT84/11 
201 20/- 
302 18/8 
303 15/- 
305 16/8 
306 18/- 
807 11/9 
256 2/- 
1821 10/8 
5763 10/- 
7475 2/8 
A1834 20/- 
AC044 14/- 
AC2PEN 

19/6 
AC2PEN/ 

DD 19/6 
AC6PEN4/9 
AC/PEN (5) 

19/8 
AC/PEN (7) 

19/6 
AC/THI10/- 
AC/TP 19/9 
AC/VP112/- 
AC/VP211/- 
ATP4 2/3 
AZ1 8/- 
AZ31 7/9 
AZ41 8/8 
B36 4/9 
BL63 1018 
CK506 8/8 
CIA 19/8 
CL33 19/8 
CV6 2/8 
CV63 10/8 
CV271 12/8 
CV428 19/- 
CY1 18/4 
CY1C 6/6 
CY31 8/8 
Dl 1/3 
D15 15/8 
D83 5/- 
D77 2/3 
DAC32 7/- 
DAF91 3/3 
DAF96 8/- 
DCC90 8/- 
DD4 10/6 
DD41 12/8 
DDT4 7/6 
DF33 7/9 
DF66 15/- 
DF72 80/- 
DF91 2/8 
DF96 8/- 
DF97 10/- 
DH30 15/8 
DH63 9/- 
DH76 3/8 
DH77 8/9 
D1181 10/9 
DH101 25/- 
DH107 

16/11 
DK32 7/8 
DK40 10/6 
DK91 4/9 
DK92 7/8 
DK96 8/8 
DL33 8/8 
DL35 4/9 
DL72 15/- 
DL75 39/- 
DL92 4/9 
DL94 5/8 
DL96 6/- 
DL810 10/8 
DM70 6/- 
DM71 9/9 
DW4/310 

818 
DW4/5 OC 

8/6 

DY86 5/9 
DY87 5/9 
E8OF 24/- 
E83F 24/- 
E88CC 12/- 
B1801 17/6 
EA60 1/6 
EA78 18/- 
EA13C805/9 
EAC91 3/8 
EAF42 7/8 
EB34 7/6 
EB41 4/9 
EB91 2/3 
EBC3 20/8 
EBC33 8/- 
EBC41 7/8 
EBC81 6/3 
EBC90 8/9 
0E091 5/- 
EBFSO 5/9 
EBF83 7/- 
EBF89 5/9 
EBL21 10/8 
2052 4f8 
EC53 12/6 
EC54 e/- 
E070 4/9 
EC86 11/8 
ECM 1018 
EC91 4/- 
EC92 6/6 
ECC31 15/6 
ECC32 4/8 
ECC33 29/1 
ECC34 29/8 
ECC35 4/9 
ECC40 9/6 
ECC81 4/- 
EW82 4/6 
ECC83 4/6 
ECC84 8/- 
ECC85 5/- 
ECC/38 7/- 
ECC189 9/- 
ECC80412/8 
ECC80719/9 
ECF80 7/- 
ECF82 6/9 
ECF86 8/6 
ECF80424/- 
ECF80512/8 
ECH3 23/3 
ECH21 9/8 
ECH33 28/8 
ECH35 8/- 
ECH42 8/9 
ECH81 5/- 
ECH83 7/- 
ECH84 8/8 
ECL80 6/8 
EC1.82 6/6 
EC183 9/- 
ECL84 12/- 
ECL85 11/- 
ECL86 7/9 
ECLL800 

23/9 
EE22 8/8 
EF36 3/- 
EF37A 7/- 
EF39 5/- 
EF40 8/9 
EF41 9/- 
EF4'2 3/8 
EF50 2/8 
21,54 8/- 
EF80 4/9 
EF83 9/9 
11E86 4/8 
EF86 8/3 
EF89 4/9 
EF91 3/3 
EF92 2I6 
FF97 8/- 
EF98 9/- 
EF183 6/3 
EF184 8/8 
EH00 7/6 

EL32 3/- 
EL33 12/- 
EL34 9/6 
EL35 10/- 
EL36 8/9 
EL37 18/8 
EL41 8/- 
EL42 7/8 
111,81 8/- 
EL83 8/9 
EL84 4/6 
EL85 7/6 
EL88 8/- 
EL91 2/8 
EL95 5/- 
ELL80 18/- 
EM71 14/- 
EM80 5/9 
EM8I 8/9 
EM84 8/- 
EM85 11/- 
EM87 8/8 
EY51 8/8 
EY81 7/- 
EY83 9/- 
EY84 9/8 
EY86 6/- 
EY87 8/- 
EY88 7/6 
EY91 3/- 
E236 5/8 
EZ40 6/- 
EZ41 8/6 
EZ80 3/9 
EZ81 418 
EZ90 3/8 
FW4/500818 
FW4/800818 
0Z30 7/6 
GZ32 9/- 
GZ33 12/8 
0Z34 10/- 
0Z37 14/6 
1130 5/- 
HABC80 918 
HL2 7/8 
HL13C 4/- 
11L23DD6/- 
H L41 8/9 
HIA1DD 

19/8 
HL42DD8/- 
H57309 28/8 
HVR2 8/9 
HVR2A 8/9 
1W3 5/8 
IW4/350 5/8 
IW4/500 8/- 
KBC32 20/9 
KF35 12/6 
KL35 11/6 
KLL32 21/7 
KT2 5/- 
KT8 15/- 
KT32 4/9 
KTS6 29/1 
KT41 19/8 
KT44 519 
KT61 12/- 
KT63 4/- 
KT66 1818 
KT74 12/8 
KT76 7/8 
KT88 27/8 
KTW81 5/9 
KTW6212/8 
KTW63 5/- 
KTZ41 8/- 
LP2 9/6 
MHD4 7/6 
MHLDB 

1218 
MSP4 12/8 
21U12/14 4/- 
21X40 1218 
N37 23/3 
N78 38/4 
N108 28/7 
N339 25/- 

P61 2/6 
PABC80 7/8 
PC88 9/9 
PC88 8/8 
PC95 6/9 
PC97 5/9 
PC900 9/- 
PCC84 6/- 
PCCAS 6/9 
PCC88 10/6 
PCC89 11/- 
PCC189 8/8 
PCF80 7/- 
POF82 6/- 
PCF84 8/- 
PCF66 8/- 
P0F801 8/8 
PCF802 9/6 
PCF805 916 
PCF80811/8 
PCF80812/8 
PCL81 9/- 
PCL82 8/9 
PCL83 10/3 
PC1.84 8/3 
PCL85 8/3 
PCL88 8/8 
PCL88 15/- 
PEN45 7/- 
PEN45DD 

19/8 
PEN46 4/- 
PEN383 9/8 
PEN384 

11/6 
PEN453DD 

19/8 
PENA4 19/6 
pEN/DD 

4020 17/8 
PFL20013/8 
PL33 9/- 
PL36 9/9 
P1.38 19/9 
PL81 7/8 
PL81A 7/8 
PL82 5/9 
PL83 e/- 
PL84 9/3 
PL500 18/6 
PL604 151- 
PM84 9/3 
PX4 14/- 
pY31 6/6 
PY32 11/- 
PY33 11/- 
py80 5/- 
PY81 5/- 
PY82 5/- 
PY83 5/8 
PY88 7/8 
PY800 8/- 
PY801 6/- 
PZ30 9/8 
QP21 5/- 
QQVOS/10 

30/- 
Q875/20 

10/8 
Q8150/15 

9/8 
R10 15/- 
R31 19/8 
R12 8/6 
R16 84/11 
R17 17/6 
R18 9/8 
1619 8/9 
RK34 7/6 
8130 25/- 
SP13C 12/8 
SP42 1218 
SP61 2/- 
TDI)4 7/8 
TH4B 10/- 
TH233 6/9 
TP22 5/- 
TP25 5/- 
TP2620 7/8 

TYN6F' 
11/10 

UABC80 5/8 
UAF42 9/6 
17E41 3018 
UBC41 6/6 
UBC8I 6/8 
UBF80 5/8 
UBF89 5/9 
UBL21 9/- 
UC92 5/6 
UCC84 8/- 
UCC85 6/6 
U0080 8/3 
UC1121 9/- 
L'CH42 8/6 
UC1181 61- 
UCL82 7/- 
UCL83 9/6 
UF41 7/9 
UF42 9/- 
UF80 8/9 
UF85 7/3 
UF86 9/- 
UF89 5/6 
U141 9/- 
UL46 9/8 
UL84 8/- 
UM80 5/- 
URIC 8/8 
UU5 7/- 
UU8 16/8 
UYIN 1013 
UY'21 9/- 
UY41 8/8 
UY85 5/6 
1.710 9/- 
012/14 718 
U16 15/- 
U17 5/- 
U18/20 8/8 
U19 40/- 
U22 519 
U25 12/8 
U26 11/- 
U31 8/3 
U33 13/6 
U35 16f8 
U37 84/11 
U45 15/8 
U50 5/- 
U52 4/9 
U76 4/8 
U78 3/6 
U107 17/6 
U191 12/- 
U251 12/8 
11281 8/9 
0282 1218 
U301 1218 
U329 12/6 
U403 8/8 
U404 7/8 
U801 18/- 
U4020 6/- 
VMP4G 17/- 
VP4 1418 
VP4A 14/8 
VP4B Ill- 
VP13C 7/- 
VP23 2/8 
VP41 5/- 
VR75 214- 
VR106 5/- 
VR150 5/- 
VT81A 7/- 
VT501 3/- 
VU111 8/- 
VU120 12/- 
VU120Al2/- 
V11133 7/- 
W4'2 11/- 
W61M 24/6 
W63 10/8 
W76 8/8 
W77 E/8 
W8161 6/- 
W101 26/2 
W107 10/8 

W729 10/- 
X24 16/6 
X41 10/- 
X61 8/- 
X64 5/6 
X65 5/8 
X68 7/6 
X76M 7/9 
X79 40/9 
X81M 29/1 
X101 29/1 
X109 28/- 
Y63 5/- 
Y65 5/- 
263 4/9 
26(3 7/3 
Z77 8/8 
Z329 11/6 
2729 6/8 
2759 23/- 

Transistors 
and diodes 
20225 10/8 
2N404 6/- 
2N2297 4/8 
AA120 3/- 
AA129 3/- 
AAZ13 8/8 
AC107 8/8 
AC313 5/- 
AC114 8/- 
AC126 2/- 
AC127 2/- 
AC128 2/- 
AC154 5/- 
AC165 8/6 
AC156 4/- 
AC157 5/- 
AC165 5/- 
AC166 5f- 
AC167 12/- 
ÁC168 7/6 
AC189 888 
AC176 11/- 
AC177 5/8 
ACY17 3/4 
ACY18 5/3 
ACY19 6/3 
ACY20 4/9 
ACY21 5/9 
ACY22 3/8 
ACY28 4/3 
AI)140 8/- 
AD149 8/- 
AF102 18/- 
AF114 4/- 
AF116 8/- 
AFI16 3/- 
AF117 3/4 
ÁF118 31- 
AF119 8/- 
AF124 7/6 
AF125 3/8 
AF126 7/- 
AF127 8/8 
AF139 11/- 
AF178 1.0/- 
AF179 18/8 
AF180 9/6 
AF181 14/- 
AF166 10/- 
AF212 5/- 
A8Y27 10/- 
AeY28 7/8 
ASY29 10/- 
AY100'28/- 
BA115 2/8 
BA116 9/- 
BA129 2/8 
BA130 2/- 
BCY10 5/- 
BCY12 5/- 
BCY33 5/- 
BCY34 5/- 
BCY38 5/- 
BCY39 5/- 
BCZ11 8/8 
BC107 4/- 

BC108 8/9 
B0109 4/6 
BC113 6/- 
BC115 8/- 
BC116 5/- 
AC118 418 
BDI19 9/- 
BFY60 5f- 
BFY51 4/6 
BFY52 /- 
BF115 2/6 
13E154 5/- 
BF159 5/- 
BF163 4/- 
13E167 2/6 
BP173 2/8 
BF1S0 12/- 
8E184 2/- 
8E185 8/- 
BY100 8/8 
BY101 1116 
BY105 10/6 
BY114 6/- 
BY234 4/- 
BY238 4/- 
BY238 4f- 
BYZ12 5/- 
BYZ13 5/- 
0112E 4/- 
0316411 4/- 
ODI 8/6 
0D4 618 
GD5 5/6 
0D6 5/6 
OW 4/- 
0D9 4/- 
0D10 4/- 
0011 4/- 
0012 4/- 
GD14 10/- 
G015 8/- 
GD16 4/- 
OET102 4/9 
GET103 41- 
OET10618/- 
GET111 

15/8 
GET113 4/- 

H GET114 4/6 
0ET11517/- 
GET116 7/8 
GET118 4/6 
OET119 4/8 
GET573 8/8 
GET687 8/6 
GET87210/_ 
GET873 4/- 
0ET874 

23/8 
GET88210/_ 
GET887 4/8 
0ET889 4/6 
oET890 4/8 
GET896 4/8 
GET897 4/6 
GET898 4/6 
GEX13 3/8 
0EX36 4/8 
02X36 10/- 
GEX45I17/- 
GEX55/1 

16/- 
GEX6411/8 
OEX6615/- 
GT3 5/- 
MI 2/10 

3113 2/10 
OAS 119 
oA9 2/8 
0A10 8/8 
0A47 2/- 
0A70 31- 
0A73 3/- 
OA79 1/9 
OA81 1/9 
0A83 1l8 
0A86 4/- 
OA90 218 
0A91 1/9 

OA95 1/9 
0A182 2/- 
0A200 11- 
0A202 2/- 
OA210 9/6 
OA211 13/8 
OA220012/- 
OAZ2011016 
0A2202 9/- 
OAZ203 9/e 
0AZ204 9/- 
OAZ205 9/- 
0AZ208 91- 
OAZ2071018 
OAZ210 7/- 
OAZ213 7/- 
0A222413/- 
()CIO 25/. 
0022 5/- 
O023 7/- 
OC24 14/8 0C25 6/- 
0C26 5/- 
0028 6/- 
0029 16/6 
0030 7/- 
OC35 10/- 
0036 7/8 
OC38 11/g 
OC41 10/- 
OC42 8/9 
0043 12/8 
0C44 2/ 
OC44PM8/3 
0046 1/9 
0045M 6/- 
OC48 3/- 
OC86 E2/8 
0066 25/- 
0070 2/3 
0071 21- 
0072 2/- 
0073 18/- 
0074 8/- 
0075 8/- 
0076 3/- 
0077 8/4 
0078 8/- 
0078D 3/- 
OC79 8/- 
0081 2/- 
0081D 2/- 
0081M 5I- 
00812 5/8 
Per pair 
«%82 2/3 
OC82D 2/8 
OCA9 E/- 
0084 3/- 
OCI23 9/8 
0C139 1E/- 
0C140 19/- 
00189 3/9 
0C170 2/8 
00171 3/4 
0C172 4/- 
00200 6/- 
00201 23/- 
00202 5/8 
00203 5/6 
00204 10/8 
00205 7/6 
00206 10/8 
00812 81- 
OCP71 27/6 
ORP1215/- 
T82 1216 
T83 15/- 
V10/15A 

12/- 
XA10219/8 
XAI03 16/- 
MAT100 7/9 
MATI018/6 
MAT120 7/9 
MAT1218/8 
P346A 2/- 
ZE12V7 1/9 

MATCHED TRANSISTOR SETS 1 -0044 and 2 -0045 8/6; 1 -OC8ID and 2 -0081 7/8; 1 0082D and 2 -0082 8/6; Set of three -0083 (GET118 /119) 8/8; 1-GET874P sleeved yellow,l- 
GET873P sleeved white (1st 1.F.) 1- GET873P sleeved blue (2nd I.F.) 8/8; LP15 package (AC113, AC154, A0157, A.4120) 1218; Postage 6d. per set 
S.T.C. 1 watt Zeser diodes. 2.4v: 2.7v: 3'0v: 3'6v: 4.3v: 13v: 16v: 18v: 30v. All 816d. each. 

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF ABOVE GOODS LOOSE OR BOXED, BUT MUST BE NEW 

°.LECTROLYTICS. Can types: 8 x 8mfd/ 500v13/9 ;8 X 16mfd/500v 7/3; 16mfd/500v 5/8;16 x 18mfd /500v8 / -; 16 X 32mid/450v9/ -; 32mfd/500v 7/ -; 32 X 32mfd /450v 4/9; 50 X 50mtdf 
3:1,5/6; 60 X 250mid/275v 9/9; 60 X 250mfd/350v 16/6; 130 x 250 X tOmfd /275v 13 / -; 64 X 100mfd/450v 18 /9; 64 x 120mfd /350v 8/6; 100 X 200mfd/275v 6/ -; 100 x 200mfd1350v 17/9; 

100 X 200 X 80mfd/300v 17/9; 100 X 300 x 100 X 16mid/275v 22/ -; 100 X 400mfd!275v 12/9; 100 X 400 X IOmfd/275v 20/9; 150 X 200mtd/350v 20/9; 200mfd1350v 10/9; 200 X 200 X 

100mid /350v 24/9; 1000mid /50v 9 / -; 2000mid/50v 11/9; 5000mfd/25v 13/6; 5000mfd /5Ov 24/9; Tubular types: 1 mfd /500v 2/3; 2mfd1500v 218; 4m;d/500v 2/9; amid/450v 1/9; 8m1d /500v 3/ -; 
8 X 8mld/450v 2/9; 8 x 16mfd /450v 3/ -; 10mfd /50v 1(9; 16mfd /450v 2/8; 16 X 18mfd /450v 316; 16 X 32m1d1350v 316; 32m1d/350v 31- ; 32mfd /450v 318; 32 X 32mid/350v 4/9 ; 5omfd /350v 
5/3; 10omfd /450v 9 /8; 64mfd/450v 8/9. 

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED 
Terms of business -Cash with order omy. Post /Packing Od. per Stem. Orders over £5 post free. No C.O.U. All orders cleared day of receipt. Any parcel insured against damage un transit 
for 6d. extra. We are open for personal shoppers 9.00 -6.30 p.m. Bats. 9.00 -1 p.m. Complete list of modern and obsolete valves, resistors, condensers, transformers, potentiometers, micro- 
phones, etc. with terms of business 6d. Please enquire for any item not listed with S.A.E. 
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Dept PW14 

30132,SHUDEHILL MANCHESTER 4. 
Telephone.(061) 832 7710 

FREE GIFT OFFER 
OF A BRAND NEW WORLD FAMOUS E.M.I. FISK SOLARISCOPE VALUE 52.2.0 
WITH EVERY ORDER VALUE £5 AND OVER. THIS UNIQUE INSTRUMENT 
WHICH IS A BOON TO SHORT WAVE LISTENERS CLEARLY SHOWS THE AREAS 
OF DAYLIGHT AND DARKNESS ALL OVER THE EARTH AT ANY GIVEN HOUR. 
MINI- MOTORS 3V to 4.5V operation. Ideal for mini- racing cars, etc. "Large" I I.% x 

(h o x 1r 4in.) 8/11. Medium (1 x r/a x 1 }in.) 8/9. Small (s /ro x i x lin.) 8 /8. P. & P. 9d 
GENUINE DIAMOND STYLUS at 7/11 plus 6d. P.P. Available as replacements for 
the following popular type only 

a 
t present: BEE TC8LP -B8ß TCS STEREO - 

BSR TCS LP /STEREO- COLLAROSTUDIO "0" LP /RONETTE- GARRARD GC8 
LP -ACOS 6Pß5/67 LP- RONETTE BF40 /LP- GARRARD GCE LP. 
SPEAKERS. 12ín. round high quality British fitted tweeter cone, 6 watts, In 3 0 or 
15 0 , 36/ -, P.P. 3/6. ROUND 12in. R. & A. 3 0, 26/8, P.P. 3/6. 24In. round speaker 
3D, 4/ -, P. 2 P. 1 /.. May other speakers from tin. to 13in. available. 
TWEETER. Win. Black plastic cone, Square Frame, E.M.I. 30,12/6, plus 1/8 P. 2 P. 
MICROPHONES. LAPEL /HAND MIKE -14in. dla. Lapel Clip, ideal for tape record- 
ing. With lead. Very sensitive, 7/6. P. & P. 1 /.. 
CRYSTAL HAND MIKE. Robust and sensitive. Cream plastic case. Just the thing 
for tape recorders, S /8. P. & P. 1/6. 
STUDIO CRYSTAL MIKE. Professional, Omni -directional, providing features usually 
only available at many times the price. Sensitivity -50dB. Response -50- 12,000 
c.p.e. Black Plastic with punched chromium case, swivels, stand -holder and shielded 
,able. Only 48/ -, P. & P. 2/ -. The stand below fits this mike Ise well as many others). 
ACOS MIC 40 -World famous Dealt Mike. 16/6 plus P. & P. 1/3. 
ACOS MIC 45- Splendid Curved Hand Grip Crystal Mike, 18/8 plus P. & P. 1/6. 
ACOS MIC 60-"Stick" Type Crystal Mike, 21/3 plus P. & P. 1/6. 
ACOS ROUND Crystal Mike insert, lilts. Ma., 7/6. P. & P. 6d. 
TELESCOPIC FLOOR STAND. HEAVY BASE. Standard thread, ext. to 4ft. 7in.. 
49/6, Carriage and Packing 4/6. 
TELEPHONE PICK -UP COIL. For recording or amplifying both sides of telephone. 
conversation. Suction cup fitting to telephone, with lead, 7/6. P. & P. 1/.. 
INTER -COMM. DE -LUXE 2 -WAY. Highly efficient, safe BABY ALARM. Works 
off PP3 battery. Buzzer call system, complete with lead, plugs, battery, 55/ -, 
P. & P. 2/6. 
STEREO AMPLIFIER in handsome black padded leatherette case with spun alu- 
minium front panel, inputs for tape, radio, crystal and ceramic p.u.'s and tape outlet. 
Over 5W per channel. Size 125 x 6 a 4f in. Controle for Gram, radio, tape, base, treble, 
balance and vol. with mono /Stereo switch and indicator bulb. Price 195 gee. P. & P.6 /-. 
AMPLIFIER. Compact for use in mains portable grams 6/ x 25 x 5 1in., printed 
circuit. vol. and tone controls attached by fly leads, over 2 watts output, 55/ -. 
P. at P. 4/6. 
4 TRANSISTOR 3W AMPLIFIER. Size 2} x 2; x llin., 3, 8 or 150 output. 9 volt 
battery operated. Highly sensitive. Price (less battery) 52/6. 1'. & P. 1/6. 

RECORD PLAYER DECKS. GARRARD. 
AUTOCHANGERS 4 SPEED 
MODEL 3000 58.19.6 MODEL 2000 56.18.6 All latest models coml,I t. 
A70 MK. H auto transcription unit 515.15.0 with mono cartridge. Fit,, .. 

SINGLE PLAYERS 
10/. extra. P. & P. all 
models 706. Price fnclut,- 

5P25 Heavy T /table 210.19.6 (less cartridge) free gift. 
SRP22 Single player. 3 spa,, i 54.19.6 J 

CAR RADIOS. Pushbutton, all transistor, two wa 
` 

, tit, most cars, abs0Intcl 
complete. Positive or negative earth. 121 gns. 
Manual operated, two wave, otherwise as above 9 gas. 
P. n P. on each of the above 5/- extra. 

MAGNAVOX "363" TAPE DECKS. LATEST MODELS. WORLD FAMOUS. 
1 l X 11 x Ih n. below board. For 300/210V 50 cycles A.C. 3 speed, digit counter, 
piano key controls, 7íu. reels. Every modern feature. Speeds 15, 35 and 71 i.p.e. 
With I track Marriott heads, 818.8,8. P. & P. 10 / -. Price includes Free Gift. 

TAPE RECORDER. Magnificent portable solid state, battery tape recorder. The best 
yet. 2 speeds, capstan drive, ae good for music ae speech, 3in. reels. Absolutely 
complete with remote control, mike, tape, batteries, etc. 121 gas. P. & P. 5 / -. 
PICK -UP CARTRIDGE REPLACEMENTS (Standard Fitting for all Record Players). 
ACOS GP /67 -2 MONO 15 / -. ACOS GP/73 -2 STEREO 80 / -. ACOS GP /91.1 MONO - 
DE -LUXE 21/ -, FR5 Similar to ACOS 9TA /HC 29/11. Postage and Packing 9d. 
Finest Quality British made MYLAR Recording Tape. Fully Guaranteed. In Cartons. 
3in. 240ft. Message 6/- 55ín. 1200ft. Long Play 12/6 
Sin. 600ft. Standard Play 8/8 Tin. 1800ft. Long Play 19/6 
55in. 850ft. Standard Play 11/6 Sin. 1200ft. Double Play 15/ 
TM. 1200ft. Standard Play 12/6 55in. 1800ft. Double Play 22/6 "in. 900ft. Long Play 10/- 7In. 2400ft. Double Play 24/- 
1'. & P. 1/. per reel. Four reels and over post paid. 
POCKET MULTI -TEST METER. 10000 per volt. Volts 0/10/50/250/500 /1000 A.C. 
and D.C. Current: 0 -1- 100- 500mA. Resistance: 0- 100k0. Complete with test 
prods, instructions. 57/6. P. & P. 1 /6. 

16 MULTI -TEST METER. Pocket star: 41 x 31 x /rain. 20,0000 per volt. D.C. Volts 
(20,0000 P.V.) 0/5/25/250/500/2500 D.C. Current 0 -50 micro amp /2.5 mA /250 Am 
A.C. volts (10,0000 P.V.) 0/10/50/100/500 /1000. Resistance: 0/6k0 -0/6 megSI 
Capacity: 1012F to 00115,F, 00115.F.to 15f.F. Decibels: -20 to +22dB. Complete 
with battery, instructions, leads 72/8. P. & P. 1/6. 

TRANSISTORS: Some popular types from our range: OC44 and 0045 3/6 each. 
0(71 2/9. 0072 3/6. 0081 and OC81D 8/- each. 00169 8/9. OCt70 8/6. AF117 4/ -. 
OC26 7/6. GETS 5 /9. General purpose (Approx. 0071) 1/- each. 
NEW HIGH FREQUENCY TRANSISTORS. Sinclair ST140 4/ -: ST141 6/ -, both 
capable of operating up to 700 Mc /e. ALSO MAT100 7/9. 1SLAT1018/8. MAT120 7/9. 
MAT121 8/6, ADT140 15/ -, High speed switching transistors: B8Y26, BSY28, 
BSY 65, SI- each. 
THYRISTORS. 10OPIV 5A, 12/6. 200 PIV 5A, 15/ -. All Transistors postage 6d. 
up to 3. Over 12 sent P. & P. paid. 
R.F. FIELD INDICATOR. For use with radio controlled models. Checks radiation 
from existing antenna. Times 1 to 250Mc in 5 bands. Sensitive 200mA meter move- 
ment. 5 section plug -in aerial. Phone jack and crystal earpiece for monitoring. 
No battery required. Powerful magnet for attaching to metal surfaces. Complete 
with instructions. 47/6. P. & P. 3 /6. 

TERMS. Cale with order. No C.O.D. Orders total £5 and over sent carriage paid 
(excepting record player decks where carriage is shown). Guaranteed money refunded 
if goods returned perfect within 7 days of despatch. 
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NEW INSTRUMENTATION 

A.F. Generator 30 £19.10.0 Transistorised 

10c /sto 100 Kc 

Sine and square 

Accurate Et reliable 

Calibrated output 

High stability 

ALL NEW MODELS HAVE LATEST STYLING. IMPROVED 
PERFORMANCE AND ADDITIONAL FEATURES 

150 Kc to 350 Mc 

Direct calibration 

Mod.orunmodulated 

Variable attenuator 

Accuracy within 2% 

R.F. Generator 31 

£12.10.0 Transistorised 

NOMBREX LTD., EXMOUTH, DEVON 
6d. stamp for all leaflets Post /Pkg. 6/6 each extra 

Immediate Delivery C.W.O. 

SERVICE VALVE and SEMICONDUCTOR 
EQUIVALENTS (RSGB) 

A recently up -dated list of all types of 
Service devices likely to be found and 
used by amateurs and experimenters. 

5/6 post paid 

WORLD AT THEIR FINGERTIPS (RSGB) 
By J. Clarricoats, OBE, G6CL 

A very interesting and enlightening 
story of the development of Amateur 
Radio. 

De -Luxe 47/- 
Paperback 14/- post paid 

AMATEUR RADIO CALL BOOK 1968 (RSGB) 
An up -to -date list of UK call -signs and 

6/9 post paid addresses. 

GREAT CIRCLE MAP OF THE WORLD 
With this you can plot the bearing of a 

station or country easily, just with the 
aid of a straightedge. Coloured, 30" x 8/- in tube 30 ", printed by the Admiralty. 

RADIO DATA REFERENCE BOOK (RSGB) 
The second edition was published last September and now carries corn - 
prehensive lists of UK and overseas TV frequencies, coaxial cables, 

insulating materials, rectification circuits, etc. in addition 
14/-post to the useful data on most aspects of transmitter and 
paid receiver design. 

We can supply a complete list of our stocks of publications on request. 

Details of membership of the RSGB are also available on request from: 

RADIO SOCIETY of GREAT BRITAIN, Dept. PW 
28 LITTLE RUSSELL STREET, LONDON, W.C.1 
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Hole dimensions 
A 3/8 

d i a 

8..:_ Holes to suit 
co -ax sockets 

A ! 

3,4 

11/4 r 

Position of meter 
on panel 

4/2 

i2 rad- 

5 

Fig. 9: Dimensions and details of the drilling for the front panel of the unit, viewed from the front. 

1/8 

Meter retaining 
nuts 

To Junction 
of R1,R2 To 

R9 

To 
R3 

To 
C10 

-9V 
to Osc. 

C1-C4 
To 

C9,R9 Osc panel 
earth 

Pmai 

To 
Tr4,C13 

From C12 

R18 R13 
R 
14 

3 

-9V To / M.C. 
freq meter 

+ M.C. denotes connections to metal chassis 

M.C. 

816. 

S2 

12V supply 

Fig. 10: Sketch showing the wiring of components mounted on the inside of the front panel. All other wiring is contained in the 
two circuit boards of Figs. 7 and 8. 
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which becomes noticeable at the higher frequencies 
by causing the output voltage to fall well below its 
mid band (lkc /s) level. The reason for this is not 
hard to find if we remember that one section of the 
potentiometer is in series with the oscillation pro- 
ducing positive feedback, with the result that its 
inductive reactance increases with increasing fre- 
quency and thereby reduces the feedback, which in 
turn reduces the output voltage. Although the ther- 
mistor can compensate for this to a certain extent, it 
is unable to restore the output to its lkc /s level. 
The measured drop using the wirewound potentio- 
meter was -4dB at 150kc /s relative to the Ike level 
(measured across VR2). 

Where resistor leads are short, it is advisable to 
use a heat shunt to avoid excessive overheating which 
often causes an appreciable resistance change. 

The meter is the most expensive single item and 
it is desirable to acquire the best available, con- 
sistent with one's individual means, since the per- 
formance of the equipment as a whole is greatly 
dependent upon it. Apart from the desired sensitivity, 
it should have a clear open scale calibrated from 
0-10 or 0-20. Some meters are calibrated expressly 
for use in a particular position and for use on a 
ferrous or non -ferrous panel. Any departure from 
the maker's recommendation can therefore lead to 
inaccurate meter readings. 

The transistors used are freely and cheaply avail- 
able. The use of alternative transistors has not been 
investigated. 

111P.r.rw:v.rr1.,1Mt4,5-?Fr 

We come now to the only component that may 
prove difficult to obtain, at least in provincial areas. 
The author, who ordered his thermistor through his 
local dealer, had to wait for some eight weeks even 
though he was told he could have a gross in a week! 

The range switch (Si) is the only switch that is in 
any way critical, that used by the author had two 
three -pole four -way wafers, of which only two poles 
on each wafer are actually used. The two wafers 
should be as far apart as practicable, the wafer 
nearest the front panel being used for switching the 
frequency meter, and the other wafer used to switch 
the audio oscillator. The wiring to the switch should 
be kept short and direct. No interaction was noticed 
on the prototype between the two wafers and their 
associated wiring, but should it occur an aluminium 
screen, made as large as practicable and inserted 
between the two wafers should cure the trouble. 

S2 and S4 are of the wavechange variety, S2 being 
a single -pole three -way switch and S4 a three -pole 
four -way switch. A two -pole three -way switch was 
used for S2 becausè it happened to be handy and 
the spare tags used to anchor R18 and D1 D2. 

S3 is a miniature two -pole two -way slide switch 
and can if desired be replaced by a two -pole two - 
way rotary switch. The meter short -circuiting facility 
should not be omitted whatever changes are made 
to the rest of the switching. 

THE CLUBMAN -continued from page 831 

4-With a suitable insulated trimming tool, adjust 
the tuning core of i.f.t.3 for maximum audio output, 
reducing the output from the signal generator as 
necessary, to avoid overloading the a.f. stages. 
5- Disconnect the signal generator and connect to 
Tr4 base and chassis. 
6- Adjust the primary and secondary cores of i.f.t.2 
for maximum output, reducing the signal generator 
output as necessary. 
7- Disconnect the signal generator and connect to 
Trl base and chassis. 
8- Adjust the primary and secondary cores of i.f.t.1 
for maximum output. 
9 -With the signal generator still connected to Tr1 
base repeat the adjustments 4, 6, and 8. 
This completes the i.f. alignment. 
10 -With the signal generator connected as in 9, 
switch the signal generator modulation "off ". 
11- Switch the receiver b.f.o. "on ". 
12- Adjust the b.f.o. tuning capacitor VC3 to half 
capacitance (90deg. from fully meshed). 
13- Adjust the tuning core of the b.f.o. coil until 
the b.f.o. is heard to zero -beat with the 470kc /s 
signal from the signal generator. 
14 Check that rotating the b.f.o. tuning control 
VC3 produces a beat note of approximately equal 
frequency at maximum and minimum capacitance. 
This completes the b.f.o. adjustment. 

The r.f. alignment is identical to that previously 
described for the Clubman Mk I. 

The performance of the receiver when fully 
aligned is as follows: 
Sensitivity 1.8Mc /s 5µV 

5.0Mc /s 3µV 
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(For 50µW output, 6dB s/n ratio, input signal modu- 
lated 30 % at 400c /s) 
Selectivity 3dB down 3kc /s 

20dB down l0kc /s 
The controls of the Clubman Mk II are self - 

explanatory but the following points should be 
borne in mind. 
1 -For the reception of a.m. signals the a.v.c. is 
normally switched on. To obtain best results from 
the a.v.c. system, the r.f. gain should be set at 
maximum unless noticeable overloading occurs from 
very strong signals. 
2 -For the reception of c.w. signals, the a.v.c should 
be switched off and the c.w. signal tuned in. The 
b.f.o. should be switched on and the b.f.o. tuning 
adjusted to give a suitable beat note. The r.f. gain 
should be adjusted to avoid overloading of the i.f. 
stages to give the cleanest signal with respect to 
any interference that may be present. 
3 -For the reception of s.s.b. signals the r.f. gain 
should first be set to minimum and the a.f. gain to 
maximum. Increase the r.f. gain slightly and care- 
fully adjust the s.s.b. signal. Switch the b.f.o. on and 
carefully adjust the b.f.o. tuning control until the 
s.s.b. signal is resolved. Slight adjustment of the r.f. 
gain may now improve the results. It is important 
to keep the a.f. gain near maximum and the r.f. 
gain at the minimum level for satisfactory results. 

References 
1. J. T. Lawrence. "Clubman Mk I Receiver" Practical 

Wireless. January/February 1968. 
2. Denco (Clacton) Ltd. "Circuit for 465kc /s i.f. or 1.6Mc /s 

i.f. employing double tuned transformers". Technical Bulletin 
DTB4. 

3. Mullard Ltd. "Reference Manual of Transistor Circuits" pp. 
199 -200. 

4. Weymouth Radio Mfg. Co. Ltd. "I.F. Transformers -T41 
Series". Technical Data Sheet. 
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E.S.V. THE ONLY DISCOUNT STORE 
Stereo amplifier Mk lI 
BARGAIN -A fully Transistorised Amplifier as illustrated- Stereo 5/5 
Channel -Mono 10 -Fully built in Black padded Leather Cabinet -Five 
controls - Disc - Radio -Tape /Bass /Treble /Balance /Volume. Mono - Stereo 
function - Indicator Neon on brushed silver fascia panel - Stereo Tape 
Recorders and High Sensitivity Stereo Pick -up may be fed directly to the 
Amplifier. List Price 26 gns. Our Price 15 gns. Brand new and guar- 
anteed. P.P. 8/6. 

SCOOP -JUST RELEASED -F.M. TUNER CHASSIS. Fully Tune- 
able 88 mcs -108 mcs.- Completely wired on Printed Circuit -10 -3 mcs. I.F. 8 Transistor-3 diodes -Slow Motion Tuning Drive Assembly - Operates from any 9v D.C. supply. E.S.V. price 26.5.0 only, P.P. 5/ -. 

SCOOP- LOUD -SPEAKER ENCLOSURES 16 gns. -our price 
8 gns. P.p 12/6. 
As main distributors for Electra HI -F1 Equipment we are prepared to 
offer this reduction to introduce this beautiful speaker. Enclosure 
fitted with superb 8 ohm custom -built unit handling 5 watts R.M.S. Teak finish. Superb T /men front, fully damped. Size approx. 3ft. by lit. gin. deep by lft. 71n. wide. 

SCOOP -JUST RELEASED- SCHAUBE CRYSTAL TUNER. Completely wired and tested in beautiful cabinet with silver facia. 
Leads supplied for immediate connection to amplifier, tape recorder etc. E.S.V. price- S.W.B. L or M. 23.5.0. only. P.P. 5/ -, 
E.S.V. price- S.W.B. L /M. £3.15.0. only. P.P. 5 / -. 

SCOOP -SPECIAL BARGAIN OFFER of HI -FI Package Deal. Transistor Stereo Amplifier .. .. .. .. .. .. £15 15 Two Electra Hi -F1 Enclosures .. .. .. .. .. £16 16 Garrard 3000 -Low Mass £8 19 Sonotone 9TA /H.C. S/S Cartridge .. .. .. .. .. £1 10 Special X/A Plinth -Fully damped.. .. .. .. .. £4 10 

£47 10 

To introduce this superb equipment 44 gns, p.p. free. (Fully wired - with all leads ready to plug in). 
SCOOP -W.B. Bin SPEAKERS (Round) Golden finish, die -cast chassis -Power handling 5 watts -3 or 15 ohms. Fitted into very pleasing 

Vynair covered cabinet -ideal for Stereo units or superb extension speaker. Our price while stocks last 4 gns. only. P.P. 6 /6-10 gns. value. 
SCOOP -BAKER SELHURST SPEAKERS -12in. round -15 watts -this custom built unit was made to sell at £12.10.0. Golden finish, die - cast chassis, micro suspension, 3 -15 ohms, 12,000 lines. Brand new in makers sealed package. Our Price 5 gas. only. P.P. 6/6. 
SCOOP -A BEAUTIFUL COLUMN SPEAKER- Comprising of 3 speakers matched to handle 15 watts. With infinite acoustical baffle. Ideal for hotels, groups, stereo etc. Originally intended to sell at 10 gns. Our Price 5 gns. only. P.P. 10 /6. 

SCOOP -Brand new EXTENSION SPEAKERS -For Tape Re- corders- Radio- Intercom, etc. 3-15 ohms- beautifully styled. Plastic cabinet and 30ft lead. Size 76 x 6} x Bin. Our Price 25/- only. P.P. 2/6. 

SCOOP -RADIO CHASSIS By Famous Manufacturer 19 gns. Our Price 13 gus. plus P.Y. 6/ -. 12 Transistor- L.W.- M.W. -F.M. - Ferrite 
Rod Aerial for all Bands. This Chassis is supplied complete with Speaker. Offer unrepeatable. 12 months' guarantee. 

SCOOP -RADIO CHASSIS By Famous Manufacturer 15 gns. 
Our price 9 gns plus P.P. 6 / , 10 Transistor- L.W. -M.W. -S.W. -Ferrite 
Rod Aerial. A beautiful Chassis. Supplied with matching Speaker. 
12 Month's Guarantee. Limited number. Cannot be repeated! 

SCOOP- STEREO RADIO CHASSIS BY BRITISH NATIONAL 
MANUFACTURER. A superb instrument (valve) giving 5 watts P /C. 
Long -Medium -Short wave bands. Ferrite rod on Long and Medium. Push Button Control. Vernier Dial with Log. Passivated Chassis. 
Supplied complete in every way. All knobs, leads, etc. Usual Retail Price 21 gns -Our Price 18 gns. P.P. 21/ -. Twelve months' guarantee - 
and as special introductory offer - FREE TWO 8in. ROUND SPEAKERS. 

SCOOP - BARGAIN - BARGAIN - BARGAIN -A complete Transistor Radiogram Fully Built- Tested and Guaranteed at 
16 gns only. P.P. 15/ -. Specification: Tuning range 540 -1600 kc /I.F. 
455 k /c. Speaker -Voice Coil Impedance 8 ohms. Power Output undis- torted at 300 mW. Maximum 500 mW. Maximum Drain. Radio Playing 
100 mA. Record Playing 150 niA. 220 volts, 50-60 c.p.s. A.C. Record Speed 
33'4-45-78 r.p.m. Record Size 7- 10 -121n. Pick -up, Ceramic, Cartridge, 
Sapphire, Low Mass Arm. Very limited stocks only. Personal callers 
welcome. 

SCOOP -COMMUNICATION TYPE RECEIVER -TRANSISTOR 
PORTABLE -by Standard Corporation. Fully built. tested, 12 months' 
guarantee. Coverage 150 k/c to 26 M /c. 4 switched bands. Vernier Dial 
with Lens Magnification. Fine Log Vernier Incorporated. Eight Tran- sistors,1 Diode, l Thermistor. Output 900 mX -92 mm speaker Incor- 
porated Whip Antenna. 2 Ferrite Rods. Two Jacks. Headphone. etc. 
Housed in superb Black leather carrying case. Has been retailed at 
26 gns. Our Price 18 gns only. P.P. 10 / -. 

SCOOP- BARGAIN -A Tape Amplifier -A.C. 230/240V, specially 
designed for easy mounting- completely built and ready to connect (5 
connections only) -2 Valves -Rectifier -Magic eye -Output transfor- 
mer -Tone control. etc. Product of National manufacturers. Our Price 
only £6. P.P. 7/6. (Brand new and guaranteed.) Over 10,000 of these units 
have been sold with complete satisfaction. 

SCOOP -THE ELPICO 5 -WATT STEREO AMPLIFIER. Easily mounted Black /Silver escutcheon, Black /Silver matching controls. Original Retail Price 217.1.5. These units (Which are brand new and 
boxed) while stocks last can be offered for £6.10.0 only. P.P. 10 / -. 
This is the bargain of the month. 

SCOOP-E.S.V.-3-WATT AMPLIFIER -62/ -. Our Price 50 /- plus P.P. 3/6. A.C. 220/240v. (Non -Live Chassis), Fully Built. Tested. Complete with Valves (E.L. 84) output -2 Controls. Flying Panel. 
SCOOP -E.S.V. 3 -WATT AMPLIFIER UNIT -75/ -. Our Price 

57/6 plus P.P. 3/6. Complete with Valves (U.C.=.. 82 Output) Fully built. Tested. Mounted on Board. Complete with Speaker (5in. round) - Knobs supplied, all leads attached -ready for instant connection to your turntable. Fully guaranteed. 
SCOOP -E.S.V. RECORD PLAYER CABINET -75/ -. Our Price 55/- plus P.P. 5/6. Strongly Built Wooden Cabinet. Two -tone. Complete with either 5.5.16. or Garrards Cut -Out Board. Gilt Fittings. Strong Carrying Handle. Will suit any Gramophone Amplifier. Ample space for Speaker. 

SCOOP -TRANSCRIPTION PICK -UP -Brand new by famous manufacturer (was used by B.B.C.). Complete with mag. cartridge (but less styli!). Removable head shell, balanced arm weighted, needle mounted. Our price while stocks last 23.10.0 only. P.P. 7/6. A fraction 
of original price of £17.15.0. 

SCOOP -CAR RADIO 12 gns. -Our price 6 gns. only, P.P. 8/6. 
Well -known brand name on sale nationally. Fully tested before dispatch. In maker's own carton with maker's guarantee. L /W -M /W -fully tran- sistorised- Speaker and fitting kit supplied at no extra cost, also instructions for fitting. 12 volt. Please state negative or positive earth. 

SCOOP -THE CENTURE SHARK'S FIN CAR AERIAL. The only car aerial that gives aural indication of certain Radar signals. Beautifully designed in the form of a shark's fin with hard Chrome and Eronite exterior, housing 8 ferrite rods. Remarkably sensitive and pleasing in appearance. Originally retailed at 6 gus. Our Price £3.10.0 only. P.P. 4/8. 
SCOOP- BARGAIN -CASSETTE TAPE RECORDER. Made to sell at 10 gns. Complete with mic, cassette and earpiece. Completely portable, working on penlight batteries. Idea: for car, office, dictation etc. Capstan drive, constant speed. built -in speaker, shockproof case. Grey and Silver. E.S.V. price 6 gns. only. P.P. 6/6. 

SCOOP -TAPE RECORDER -9 gns. Our Price 8 gns. plus P.P. 6/ -. Famous Manufacturer. Brand New and Boxed. Battery Operated. Six Transistor -Push Button Sytem. Remote Control Min. Business, Pleasure, Education. A constant companion. Remote Control. Styling and quality found only in Higher Priced Recorders. High Fidelity allows for good pick -up of conversations at meetings and conferences. 
Record in Car, Train or Boat. Cannot be repeated. 

SCOOP- BARGAIN -SLIMLINE TV RECEIVERS -19in. in Mint condition. Complete, tested, working but less I.F. Strips. Make ideal Monitors. Various famous makes. Our Price only 210.0.0. I.F. strips if required 45/- only. P.P. 50 /- (TV and St,ip). Personal collection advised otherwise despatched at customer's risk. 
SCOOP -DIODES -over 1,000,000 in stock -ideal substitute 0.A.81 vision detector. 

Note OUR price 21.0.0 per 500. P.P. 2/ -. (In 500 lots only). 
SCOOP - CARTRIDGES'- Cartridges - Cartridges. The lowest prices. 

Sonotone 19 /TI- Crystal Stereo . 25/- only Sonotone 9TA /H.C. Ceramic Stereo .. .. .. .. 30/- only 
T.C.8H -Mono .. .. .. .. .. .. .. .. 25/- only 
T.C.8M -Mono .. .. .. .. .. .. .. .. 25/- only T.C.8S- Stereo .. .. .. .. .. .. .. .. 42/- only C.I. Stereo . .. 42/- only 
All Cartridges supplied with Universal Brackets at no extra charge. fixing screws if required. New and guaranteed before dispatch. P.P. 
on all above 2/6. 

SCOOP -GARRARD AUTOCHANGERS 
Model 3000 with stereo cartridge .. .. .. .. .. £8 19 6 Model A.70 Mk. II .. £14 10 0 New AT75 Transcription Auto Turntable .. .. £19 10 0 LAB80 Transcription Auto Turntable .. .. .. £23 10 0 
SCOOP -B.S.R. AUTOCHANGERS 
UA25 with mono cartridge .. .. .. .. .. .. £5 10 0 

P.P. on each of above 8/6. 
We are pleased to quote you for any Autochanger. Our price will be the keenest. 

S.A.E. FOR REPLY 

ELECTRONIC SALES (Victoria) LTD 

17 GILLINGHAM ROW WILTON ROAD 

LONDON S.W.1. 

Telephone Victoria 5091 
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YOUR CAREER in 
RADIO & 

ELECTRONICS 
Big opportunities and big money await the qualified man 
in every field of Electronics today -both in the U.K. and 
throughout the world. We offer the finest home study 
training for all subjects in radio, television, etc., especially 
for the CITY & GUILDS EXAMS (Technicians' Certifi- 
cates); the Grad. Brit. I.E.R. Exam.; the RADIO 
AMATEUR'S LICENCE; P.M.G. Certificates; the 
R.T.E.B. Servicing Certificates; etc. Also courses in Tele- 
vision; Transistors; Radar; Computers; Servo -mech- 
anisms; Mathematics and Practical Transistor Radio course 
with equipment. We have OVER 20 YEARS' experience 
in teaching radio subjects and an unbroken record of 
exam. successes. We are the only privately run British 
home study College specialising in electronic subjects only. 
Fullest details will be gladly sent without any obligation. 

To: British National Radio School, Reading, Berks. 

Please send FREE BROCHURE lo 

NAME Block 

ADDRESS Caps. 

Please 
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BRITISH NATIONAL RADIO SCHOOL 

KEEP AN EYE ON OUR PRICES OF 

SEMICONDUCTORS AND COMPONENTS 
SUBMINIATURE TAGBOARDS Min. wide). -6-way at 1/3; 1 B -way at 3/- ea. 

COAX PLUGS. -Belling Lee type 1/4 ea. 

SURFACE MOUNTING COAX SOCKET (Nylon insulated). -1/3 ea. 

PHONO PLUGS (Red, Black, Brown, Orange. Green or Yellow). -10d. ea. 

PHONO SOCKETS (Double, 1} x lin.). -Bd. ea. 

CAPACITORS -CERAMIC TUBULAR (Standard values). -4.7pF -0.1 g.F. Bd. ea. 

RESISTORS -CARBON FILM. -4, watt 5 %, 10 ohm to 10 megohm. -31d. ea. 

or 3/3 per doz. 

COIL FORMERS.- Miniature. complete with ferrite core. 0.274in. dia. by 

lin. long, at 1/6 ea. 
BEEHIVE TRIMMERS. -3 to 30pF, at 2/6 ea. 

CARBON PRESET POTENTIOMETERS. -Vertical or horizontal mounting. 
200 ohm to 2 megohm, at 1/4 ea. 

SUBMINIATURE R.F. CHOKES (Approx. size: 0.34 x 0.15in. dia.).- Standard 

values. 0ß2µH to 1-OmH, at 3/3 ea. 

DIODES. -0A70 0A71, 0A79, OA81, 0A90, 0A91 0A200, OA202 at 2/3 ea. 

TRANSISTORS. -0044. 5/6; 0C45, 5/4; OC71, 4/4; 0072, 5/4; 0083, 41-; 
OC170, 7/8; BC107, 4/3 ; BC108, 4 /-; BC109, 4/8; 0Cß12,10/ -; AC127Z, 9/6; 
BSY95A, 4/6; NKT212. 4/3; NKT21B. 3/11; NKT228, 3/11; NKT271, 3/4; 
NKT274. 3/4; NKT675, 4/3; NKT676, 4 / -; NKT773, 4/8; 26302, 41 -; 2G371, 

2/10: 26374, 3/8; 26414, 5/6; 26416, 4/9; 2N706, 3/3; 2N697, 6/6; 
2N3053, 6/9; 2N3638, 5/6; 2N3702. 3/9; 2N3703, 41 -; 2N3704. 5/ -; 
2N3705, 4/6; 2N3706. 3/9; 2N3707, 4/6; 2N3708, 3/4; 2N3709, 3/3; 
2N3710, 3/8; 2N3711, 4/3; 2N3819(FET), 14/3; 2N3820(FET), 201 -; 
2N2646(UJT), 10/6; 2N3793. 4/3; 2N3794, 4/3; 2N4286, 4/3; 2N4288, 4/3; 
2N4292, 4/3; 3N84(SCS), 24/ -; BRY39(SCS), 10/6. MANY MORE IN 

IN STOCK. INCLUDING: 2N2926 (Orange), 3/3 ea.:2N2926(Yellow),3 /6ea.: 
2N2926 (Green), 3/9 ea. (Quantity discounts available). 

Postage and Packing is charged at 1/- in the E (Minimum 2/- per order). 

M. R. CLIFFORD Lf COMPANY 
(COMPONENTS DEPT.) 

209a Monument Road, Edgbaston, Birmingham, 16 

Terms: C.W.O. or C.O.D. Tel: 021 -454 6515 

YOURSFREE FOR 7DAYS 
The New Picture - Book way of learning 

ELECTRICITY (5 Vols] 
ELECTRONICS (6 Vols) 
ELECTRONIC CIRCUITS (2 Vols) 
INDUSTRIAL ELECTRICITY (2 Vols) 
SYNCHROS & SERVOMECHANISMS (2 Vols) 

You'll find it easy to learn with this outstandingly successful 
new 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. 

NEW! 
Amazing examination 

technique now programmed 
for the Basic Electricity and 
Basic Electronics Manuals ... 
If your answer is correct - the Tester will tell you so. 
If your answer is wrong - the Tester will refer you to 

text for you to study again! 
AVAILABLE ON 7 DAYS FREE TRIAL - SEE COUPON 

P0STNOW FOR TH/S OFFER 

860 

The books are based on the latest research into simplified 
learning techniques. This has proved that the Pictorial 
Approach to learning is the quickest and soundest way of 
gaining mastery over these subjects. r MIM--- 881MII9II _ _ß8r - 8818 ---mi wi881wi- -l; 

TO SELRAY BOOK CO. 
60 HAYES HILL, HAYES, BROMLEY, KENT 

Please send me Without Obligation to Purchase, one of the above sets on 7 Days 
Free Trial. I will either return set, carriage paid, in good condition within 7 days 
or send the following amounts. Basic Electricity 70/ -. Cash Price or Down Payment. 
of 15/- followed by 4 fortnightly payments of 15/- each. Basic Electronics 82/ -. 
Cash Price or Down Payment of 15 /- followed by 5 fortnightly payments of 15 /- each. 
This offer applies to UNITED KINGDOM ONLY. Overseas customers cash with order. 

Tick set required (only ONE set allowed on free trial). 
BASIC ELECTRICITY 70/- BASIC ELECTRONICS 82/- 
TRAINER TESTERS 26/- per set TRAINER TESTERS 31/- per set 
BASIC ELECTRONIC CIRCUITS 38/- 
BASIC INDUSTRIAL ELECTRICITY 38/- 
BASIC SYNCHROS & SERVOMECHANISMS 38/- 
BASIC TELEVISION PART 1 22/- 

All prices 
include 
postage 

NAME 
BLOCK LETTERS BELOW 

FULL POSTAL 
ADDRESS 



P.W. DATA RULE 
PART 5 

In this final article concerning the Data Rule (still 
available at 5s. from the Blueprint Department), some 
practical applications will be considered. 

CONSTANT -CURRENT 
GENERATOR DESIGN 

HE generator that will be developed is intended for 
11 driving only low impedance loads, loads which will 

not develop more than about 3V. It is ideally suited 
for driving emitter -base currents in, for example, a 
transistor tester, and the value of constant -current can 
be programmed by switch positions. The useful range 
of the circuit is about 0.5µA to 50mA. 

Figure 1 shows the basic circuit in which Trl and 
Tr2 form a long -tailed pair, the base of Trl being held 
constant at a set voltage. The emitter -base voltage of the 
transistors can be regarded as a constant, therefore the 
emitter of Trl must also be held constant. The emitter of 
Trl is linked to the emitter of Tr2, since they both 
draw their emitter currents through the same emitter 
load. Since Trl base is clamped, also effectively clamping 
its emitter, Tr2 emitter is also clamped, and an identical 
emitter -base voltage to Trl means that Tr2 base will be 
clamped at the same voltage as Trl base. 

The emitter resistor Tr3 is thus totally influenced, in 
terms of current, by this clamping, since a constant 
voltage is maintained across this resistor. Because there 
is constant voltage across the resistor, there will be 
constant current driven through the Tr3 emitter. The 

by I.J. KAMPEL 
Table on the Data Rule, 6.8 is a preferred value. Since 
we want multiples of ten in terms of constant current, 
then the values of current can be produced by 6.8V 
across different resistors with multiples of 6.8 S2. Thus 
we must design for 6.8V at Tr1 base. The transistors in 
this circuit are all silicon, giving VBE's of about 0.5V, 
therefore the voltage across R4 must equal V. - VBE of 
Trl , i.e., 6.8V - 0.5V = 6.3V. As shown on the figure, 
we shall drive the transistors with ImA emitter current 
apiece, therefore the current through R4 will be the 
sum of the two, namely 2mA, and therefore: 

R4 - 63V 
2mA 

Adjust the rule slider to give 6.3V in scale R opposite 
the coloured "V" mark on the central window. Read 
off the value of R4 in scale U opposite 2mA in scale V, 
i.e., 3.15k11. Refer to the Preferred Resistors Table on 
the other side of the rule, and see that the nearest 
preferred value is 3.0kS2, and therefore R4 = 3.0k0. 

Now consider the bias chain for Trl, and the zener 
diode, D1. Bearing in mind the possible spread of zener 
voltage, V2, R2 must be capable of adjusting to 6.8V. 
Consider the spec. for the OAZ203 zener diode given 
in the table on the following page. 

If we run this diode at I. = 1mA, the maximum Vz 
closely approaches the required 6.8V, but cannot 
exceed it. Now in the minimum case, Vz = 5.8V, R2 
must drop at least 6.8 - 5.8 = 1.0V. Since the zener 

Fig. 14: Constant- current generator. Fig. 15: A multivibrator design. 

BC109 is a very high gain device, and thus we can 
assume that the collector current is virtually all of the 
emitter current, and thus, in effect, constant current, 
programmed by the Tr3 emitter resistor, is driven 
through the collector load. 

To allow accurate programming, since I = V /R, 
the voltage to be presented at Tr2 base should be 
adjusted in order that a preferred resistor value will 
provide the required constant -current /s. The circuit will 
be designed to produce currents of 1 µA, 10µA, 1001zA, 
1mA and IOmA. As seen from the Preferred Resistors 

Fig. 16: Simple amplifier stage, 

1V 
current is ImA, therefore R2min = S2 The an- 

1mA 
swer to this is obviously lkû, however the rule could be 
employed as a further illustration. Set scale R to 1V, 
and read IkS2 adjacent to 1mA in scale V. Thus, since 
this happens to be a preferred value for potentiometers, 
usually found to follow multiples of 1, 2 and 5, we shall 
make R2 a 1 k S2 pot. 

Now R1 has to drop the remaining voltage in the 
chain, which can be line voltage minus 1V across the 
pot, with a further 5.8V in the worst case, giving 5.2V. 
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Now if V. is its max., the voltage to be dropped by R1 
reduces to 4.4V and the two resistance values could then 
be usefully computed. Set 5.2V on scale R and read the 
resistance 5.2kû opposite lmA in scale V. Set 4.4V 
on scale R and read the resistance 4.4k0 opposite lmA 
in scale V. Thus the resistor Rl may be between 4.4kû 
and 5.2kû. Bearing in mind, from the data, that a slight 
increase in current will not greatly affect V., we will 
prefer a lower biased resistor, therefore, looking at the 
resistor chart, 4.7kû is seen to be a likely value, and we 
will therefore make R1 = 4.7kû. 

For correct design, we should look at the curves fbr 
the BC107 transistor before selecting the collector 
resistances, however, assuming this is not available, we 
shall assume the typical value of Vee = 3V, giving 
adequate collector bias, and still leaving a reasonable 
bias across R3 and R5. The long -tailed pair will be made 
symmetrical, therefore R3 = R5. If 6.3V are dropped 

V. spreads 

voltage 

at I. mA min. typ. max. 

0.1 
1.0 
5.0 

5.0 
5.8 
6.1 

5.6 
6.2 
6.3 

6.4 
6.6 
6.8 

The table shows the specifb at'ons for the OAZ203 zener diode 
referred to in the text. 

across R4, and a further 3V across the transistor, 
the collector resistors must drop 12 - 6.3 -3 = 2.7V. 
Remember that the 2mA in the common emitter load 
is now divided equally between Trl and Tr2, therefore 
we feed 2.7V and lmA into the Data Rule. Select 2.7V 
on scale R and read off 2.7kû opposite lmA in scale V. 
Note that the design of this circuit has led to a multiple 
of 10 making calculations easy, but the rule would be 
far more appreciated in cases where such manageable 
values are not attained. From the table, it is seen that 
2.7kû is a preferred value, thus R3 = R5 = 2.7kû. 

Switch position 1 programmes the load current for 
1µA, and bearing in mind the clamped 6.8V across 
which ever of R6 - R10 is selected by Si, then the rule 
will give R6 if we calculate 6.8V and 1 µA. Set the 
voltage in the middle window, and read 6.8k0 opposite 
lmA, since 1 p.A is not on the scale. Now, 11,A = lmA 
x 10 -3, therefore R6 = 6.8kû x 103, i.e., 6.8Mû. 

The other resistors selected by S1 may be similarly 
found, and we already know that for lmA, switch 
position 4, that R9 = 6.8kû. By inspection, however, 
it will be seen that since, from switch position 1, the 
current increases in factors of 10, the programming 
resistance will reduce by factors of 10, giving the 
following values of all components: 
RI = 4.7kû R7 = 680kû 
R2 = 1k0 preset pot. R8 = 68k0 
R3, R5 = 2.7k2 R9 = 6.8kû 
R4 = 3kû RIO = 680û 
R6 = 6.8Mû 
Circuitry Note: R2 is preset, and in the practical circuit, 
put a 10mA f.s.d. meter in as a load, and adjust R2 for 
exactly 10mA with S1 in position 5. 

The circuit can be adapted to provide reliable low - 
level current for testing silicon planar transistors for 
gain at low levels, the circuit providing the programmed 
base -current drive. It can work down as low as 30nA 
programmed current, if a fourth transistor, another 
BC109, is added in Darlington configuration with Tr3. 
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It is best to set the pre -set at a higher current, since as 
the programmed current reduces, and with it the output 
transistor's gain, the base current in this transistor 
assumes greater importance. In extreme cases, such as 
30nA, it may be advisable, if the means to check the 
current is available, to adjust the programming resistor 
to allow for this reduction in collector current due to base 
current. With a Darlington configuration, currents 
above 100nA should give good accuracy, the accuracy 
being set almost solely by the tolerance of the program- 
ming resistors. 

Finally to check on the power ratings of resistors 
necessary. Our highest current is 10mA through R10, 
therefore set the Imax arrow in the central window oppo- 
site 10mA in scale Q. It will be seen that the resistance 
value of R10, 68O0, is way off the power scale, this 
resistance value in scale O seen to be less than 0.1W 
on scale N. Thus even a }W rating resistor will 
suffice. Move the slider to read lmA in scale Q, and R9, 
6.8kû, is again low. It will be seen that as we go down 
the switch positions, although we move one cycle 
higher on the resistance scale, we also move one larger 
division in the reduction of current scale, therefore -kW 

is satisfactory for R6 -10. Set to 2mA, and look for 3kû 
in scale O for R4 power dissipation. Again power is 
negligible. Similar checks on all other resistances show 
the same result: negligible power dissipation, and }W 
resistor ratings adequate throughout. 

MULTIVIBRATOR DESIGN 
Figure 2 shows the familiar multivibrator design, and 

space will not be taken up here on explanations of how 
this functions, since this has been explained a number of 
times previously in this magazine. We shall simply 
consider the circuit design. The period of time that each 
of the two sections of the circuit is on is given approxi- 
mately by t = 0.7CR. A much more involved calcula- 
tion is required to get a truly accurate answer, however 
0.7CR is a reasonable approximation in practice, and 
will suffice for most applications. The CR terms refer 
to coupled base resistances and capacitances. 

If the CR product is unequal for the two sides of the 
circuit, unequal switching times will occur, and this is 
quite acceptable if desired. We shall design for a 
symmetrical case, however. 

Let us assume that a reasonably slow frequency is 
required, say 500c /s. The reciprocal of this gives the 
period of the waveform, and this can be worked out 
easily mentally, but by the rule, place 500 in scale L 
opposite the 1 of scale M, and read the significant 
figures of the reciprocal opposite the mark above, in 
scale Y, namely 2.00, and correcting for the true decimal 
place, this is 0.002 sec. This represents the full cycle, but 
to consider one transistor's function only, its period 
will be 0.001 sec. 

We will firstly select a suitable value of base resistance, 
work out the appropriate capacitance, then take the 
nearest preferred capacitance value, working back to 
then modify the base resistance, since it is easier to 
alter the resistor than capacitor by a small amount to 
adjust to the required frequency. 

Assuming Ie = lmA in the first instance and that 
the OC71 has an hEE of around 40 then Ia = 

10 
s 

mA. This can be evaluated as a reciprocal on the 

ZL scales as 1 /40mA, and is seen to give, when correcting 
the point by inspection, 25µA. Since germanium 
transistors are being used, in comparison with line 
voltage, VEB can be neglected, and line voltage and the 
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TRANSISTOR 
STEREO 8 r 8 

A really first -class Hi Fi Stereo Amplifier Kit. Uses 14 transistors 
giving 8 watts push pull output per channel (16W mono). Integrated 
pre -amp with Bass, Treble and Volume controls. Suitable for use with 

Ceramic or Crystal cartridges. Output stage for any speakers 
from 3 to 15 ohms. Compact design, all parts supplied 
including drilled metal work, Cir -Kit board, attractive 
front panel, knobs, wire, solder, nuts, bolts -no extras 
to buy. Simple step by step instructions enable any 
constructor to build an amplifier to be proud of. 
Brief Specification: Freq. response ±3dB 20- 20,000 c /s. 

Bass boast approx. to +12dB. Treble cut approx. to -16dB. Negative 
feedback 18dB over main amp. Power requirements 25V at .8 amp. 

PRICES 

Amplifier Kit £9 10 0 P. & P. 4/6. 

Power Pack Kit £2 10 0 P. & P. 4/ -. 

Cabinet (as illus.) E2 10 0 P. & P. 5/6. 

(Special offer -£14.10.0. post free if all above 
ordered at same time.) 

Circuit diagram, construction details and parts 
list (free with kit) 1/6 (S.A.E.) 

QUALITY RECORD PLAYER AMPLIFIER 
A top quality record player amplifier employing heavy 
duty double wound male transformer, ECC83, EL84, 
F;Z80 valves. Separate Bass Treble and Volume controle. 
Complete with output transformer matched for 3 ohm 
,pecker. Sise lin. w. a Sin. d. a bin. h. Ready built 
and tested. PRICE 89/8. P. & P. 6/, 
ALSO AVAILABLE mounted on board with out- 
put transformer and speaker ready to fit into cabinet 
below. PRICE 89/8. P. & P. 7/6. 

DE -LUXE QUALITY PORTABLE 
RECORD PLAYER CABINET 

Uncut motor board glee 14! a 12in. Clearance 2in. below, 
6 ;in, above. Will take above amplifier and any B.S.B. or 
Garrard Autochanger or Single Player Unit (except AT60 
and 6P25). Size 18 a 15 x 81n. Price 58.9.8. Carr. 9/8. 

STEREO AMPLIFIER 
Incorporating 2 ECL86s and 1 EZ80, heavy duty, 
double wound mains transformer. Output 4 watts 
per channel. Full tone and volume controls. Absolutely 

complete. 

ONLY 

£4.19.6 
P. & P. 8/- 

Super De- 
luxe version 
withECL86 
valves sep- 

arate bass treble and balance 
controls. Full feedback ens. 
P. & P. 8/ , 

10/14 WATT HI -Fl AMPLIFIER KIT 

A Stylishly fini- 
shed monaural 
amplifier with an 
output of 14 watts 
from 2 EL84e in 
push -pull. Super 
reproduction of 
both music and 
speech, with neg- 
ligible hum. Sep- 
arate inputs for 
mike and gram 
allow recorde and 
announcements to follow each other. Fully shrouded 
section wound output transformer to match 3 -150 
speaker and 2 independent volume controls, and separate 
bass and treble controls are provided giving good lift and 
cut. Valve line -up 2 EL84e, ECC83, EF86 and EZ80 
rectifier. Simple instruction booklet 1/6 (Free with parts). 
AU parts sold separately. ONLY 57.9,8. P. & P. 8/6. 
Also available ready built and tested complete with std. 
input sockets. 29.5.0. P. & P. 8/6. 
Carrying case for above 06/8. P. & P. 7/6. 

3 -VALVE AUDIO AMPLIFIER HA34 
Designed for HIF1 reproduc- 
tion of records. A.C. Maim 
operation. Ready built on 
plated heavy gauge metal 
chassis, aise 741n. w. s 41n. d. 
a 41 in. h. Incorporates ECC83 
EL34, EZ80 valves. Heavy 
duty, double wound mains 
transformer and output trans- 

former matched for 3 ohm speaker, separate Bass, Treble 
and volume controls. Negative feedback line. Output 44 
watts. Front panel can be detached and leads extended 
for remote mounting of controls. Complete with knobs, 
valves, etc., wired and tested for only 54.5.0. P. & P. 6/ -. 

HSL'FOUR' AMPLIFIER KIT 
A.C. Mains 200/250s., 4 watt, using ECC88, EL84, EZ80 

valves. 
Heavy duty double -wound 

mains transformer with elec- 
trostatic screen. Separate 
Bass, Treble and Volume con- 
trols, giving fully variable 
boost and cut with minimum 
insertion loss. Heavy nega- 
tive feedback loop over 2 
stages ensures high output at 
excellent quality with very 

low distortion factor. Suitable for use with guitar, 
microphone or record player. Provision for remote 
mounting of controls or direct on chassis. Chassis size 
only 7 ;in. wide a 41n. deep. Overall height 41 in. All 
components and valves are brand new. Very clear and 
concise instructions enable even the Inexperienced ama- 
teur to construct with 100% success. Supplied complete 
with valves output transformer (3 ohm only), screened 
lead, wire, nuts, bolts, solder, etc. (No extras to buy). 
PRICE 79/8. P. & P. 6 / -. 
Comprehensive circuit diagram, practical layout and 
parts list 2/6 (free with kit). 
This kit although similar in appearance to HA34 employs 
entirely different and advanced circuitry. 

FM /AM TUNER HEAD 
Beautifully designed and 
precision engineered by 
Dormer and Wadsworth 
Ltd. Supplied ready fitted 
with twin 0005 tuning 
condenser for AM connec- 
tion. Preaugned FM sec- 
tion covers 86 -102 Mc /e, 
I.F. output 10.7 Mc /e. 

Complete with ECC85 (OL72) valve and full circuits dia- 
gram of tuner head. Another special bulk purchase 
enables us to offer these at 27/8 each. P. & P. 3/-. Order 
quickly! Limited number also available with precision 
geared 3:1 reduction drive, 80/ -. P. & P. 3/ , 

HIGH GAIN 4 TRANSISTOR 
PRINTED CIRCUIT 
AMPLIFIER KIT 
Type TA1 

Peak out - 
put in excess 
of 14 watts. 

All stan- 
dard British 
components. 

Built on 
printed circuit 
panel, size 6 e 3m. 

General size Driver and Output Transformers. 
Output transformer tapped for 3 ohm and 15 ohm 

speakers. Transistors GET 114 or 51 Mullard OC81D 
and matched pair of OC81 o /p. 9 volt operation. 

Everything supplied, wire battery clips, solder, etc. 
Comprehensive easy to follow instructions and 

circuit diagram 1/6. (Free with Kit). All parts sold 
separately. 
SPECIAL PRICE 46/ -. P. & P. 3/ -. 
Also ready built and tested, 62/6. P. & P. 3/ -. 
A pair of TAls are ideal for etereo. 

BRAND NEW TRANSISTOR BARGAINS 
GET 16 (Matched Pair) 15/ -; V15/10p, 10 / -; OC71 
5/ -; 0076 8/ -; AF117 7/8. 
Set of Mullard 6 transistors 0C44, 2 -0C45 OC81D 
matched pair OCR' 26/ -, ORP12 Cadmium Sulphide 
Cell 10 /6. All peat free. 

MATCHED PAIR AM /FM I.F.'s 
Comprising let I.F. and 2nd I.F. discriminator (465kc /s 
/10.7Mc/e). vice 1 x 1; x 341n. high. Will match above 
tuner head. 11 /- pair. P. & P. 2/ -. 

SPECIAL PURCHASE! TURRET TUNERS 
By famous maker. Brand new and unused. Complete 
with PCC84 and PCF80 valves 34 -38 Me /s I.F. Biscuits 
for Channel 1 to 5 and 8 and 9. Circuit diagram supplied. 
ONLY 25 /- each. P. & P. 3/9. 

NEON A.C. MAINS INDICATOR. For panel mounting, cut 
out size IS x f x (in. deep Inc. terminal. White case with 
lens giving brighter light. For mains 200/250v. 2/8 each. 
P. & P. Bd (6 or more post free). 

TWIN TELESCOPIC AERIAL 
Comprising two 3- section heavily chromed rods. Closed 
12in. each extending to 32in. Completely adjustable from 
vertical to horizontal. Supplied complete with universal 
mounting bracket, coax lead and plug. Suitable for F.M. 
or TV. 12 /6. P. & P. 2/6. 

VIBRATORS. Large selection of 2, 4, 6, 12, 24 and 32 
volt. Non sync 8/6; Sync 10 / -. P. & P. 1/6 per vibrator. 
B.A.E. with all enquiries. 

S.T.C. SILICON AVALANCHE 
HALF -WAVE RECTIFIERS 

Type RAS. 508 AF. 6 amps. 960 P.I.V. lin. long x Kn. 
dia. approx. List 60/- OUR PRICE 8/8. Post Free, 

4 -SPEED PLAYER UNIT BARGAINS 
, Maine Models. All brand new in maker's original packing. 
B.B.R. TU /12 Single Play with mono cartridge 83. 9.6 
B.S.R. GU7 Single Play with mono cartridge 84.18.8 
B.S.R. UA26 Changer with mono cartridge 56. 2.8 
GARRARD 1000 Changer with mono cartridge 56.19.6 
GARRARD 2000 Changer lese cartridge 27.10.0 
GARRARD 3000 Changer less cartridge 28.15.0 
GARRARD SP25 Single Player lees cartridge, 210.19.6 
GARRARD AT80 MK H Changer less cartridge 212. 0.0 

All plus Carriage and Packing 6/6. 
Bee below for suitable stereo cartridge. 

BRAND NEW CARTRIDGE BARGAIN 
SONOTONE9TAHCCOMPACTIBLEBRREOCARTRIDGE 
with diamond stylus 60/- or with sapphire stylus 40/ -. 
P. & P. 1/- each. Ideal for use with above units, 

BRAND NEW 3 OHM LOUDSPEAKERS 
5in. 12/8; 611n. 15/ -; Ohs. 22/6; loin. 27/5; 7in. x 41n. 
16/ -; 101n. a 611.27/8. 
E.M.I. 8in. e Sin. with high flux magnet, 21 / -. 
E.M.I. 135 x ß1n. with high flua ceramic magnet, 42/- 
(16 ohm 45/ -). P. & P. Oies, 2/ -. 64 & 8in. 2/6, 10 & 12in. 
3/8 per speaker. 

35 OHM SPEAKERS 
311n. 12 /8; 7 a 41e. 21/ -. P. & P. 2/- Per speaker. 

E.M.I. Or HEAVY DUTY TWEETERS. Powerful ceramic 
magnet. Available in 3, 8 or 15 ohms, 15/ -. P. & P. 2/6. 
BRAND NEW HEAVY DUTY 12in. SPEAKERS. 
Response 45 c /e -1S Ke /e. ljin. voice coil. Available In 
3 or 15 ohms. Guaranteed full 16 watts British rating. 
Heavy cast aluminIum frame. These are current pro- 
duction by world famous maker and as they are offered 
well below list price we are not permitted to disclose the 
name. LIMITED NUMBER ONLY. UNREPEATABLE 
at 89/8. P. & P. 5,i -. Also 26 watt Guitar Model available 
at 26.6.0. And 35 watt Guitar Model 58,8,0. 

12 in. 'RA' TWIN CONE LOUDSPEAKER 
10 watts peak output. 3 or 15 ohm. 85/- P. & P. 3/6 

VYNAIR AND REXENE SPEAKER AND CABINET 
FABRICS. Approx. 54in. wide. Usually 86/- yard. Our 
PRICE 18/8 per yard length. P. & P. 2/6 (min. one yd.). 
S.A.E. for samples. 

LATEST COLLABO MAGNAVOX 888 STEREO TAPE 
DECK. Three speeds, 4 track, takes up to 710. spools, 
512.10.0. Plus 7/6 Carr. & ins. (Tapes extra). 
QUALITY PORTABLE TAPE RECORDER CASE. 
Brand new. Beautifully made. Only 49/6. P. & P. 8/6. 
Dual Purpose Balk Tape Eraser and Tape Head Demagnet- 
iser 85/ -. P. & P. 3/ -. 

A008 CRYSTAL MIKES. High Imp. for desk or hand 
use. High sensitivity. 18/6. P. & P. 1/6. 
ACOS HIGH IMPEDANCE CRYSTAL STICK MIKES. 
Listed at 42/ -. OUR PRICE 21/ -. P. & P. 1/6. 

SPECIAL OFFER I MOVING COIL STICK MIKE. 
Fitted on /off switch for remote control. High 
quality. High or low impedance. (State Imp. 
required.) BARGAIN PRICE 30/- P. A P. 2/8. 

MAINS TRANSFORMER. For transistor power supplies. 
Tapped pri. 200 -250v. Sec. 40.0 -40 at 1 amp. (with 
electrostatic screen) and 6.3v. at -5 amp. for dial lamps etc. 
Drop thro mounting. Stack sise 1j a 34 a 3jin. 27/8. 
P. & P. 4/6. 
MAINS TRANSFORMER. For Transistor power supplies. 
Pri. 200/240v. Sec. 9.8.9v. at 500mA, 11/ -, P. & P. 2/6. 
Pri. 200/240v. Sec. 12 -0 -12 at lamp. 14/8. P. & P. 2/6. 
MATCHED PAIR OF 25 WATT TRANSISTOR DRIVER 
AND OUTPUT TRANSFORMERS. Stack size 14 a 14 e fin. 
Output trans. tapped for 3 ohms and 15 ohm output. 
10/- pair, plus 2/- P. & P. 

7 -10 watt OUTPUT TRANSFORMERS to match pair of 
ECL86's In push -pull to 3 ohm output. ONLY 11/ -, 
P. & P. 2/6. 
10-12 watt OUTPUT TRANSFORMERS. Bise 24 a 2io. 
Clamp fitting. For two EL84's in push -pull. State 3 or 
15 ohm impedance. 12/8. P. & P. 2/6. 

Open all day Saturday 
Early closing Wed. 1 p.m. 
A few minutes from South Wimbledon 
Tube station 

I HARVERSON SURPLUS CO. LTD. (Please write clearly) 
PLEASE NOTE: P. & P. CHARGES 

Tel.: 01 -540 3985 QUOTED APPLY TO U.K. ONLY. 
P. & P. ON OVERSEAS 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES CHARGED EXTRA, 
ORDERS 

170 HIGH ST., MERTON, S.W.19 
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roadwa y ELECTRONICS 

GARRARD 4 SPEED DECKS WITH CARTRIDGE: 
Autoehangers: Model 3000 89.9.0. Model 2000 £8.8.0. 
Model 1000 87.7.0. P. & P. all changers 7/6. 

TEAK FINISH WOODEN PLINTH: 
With perepex cover. For Garrard 1000, 2000, 3000, 
ATOO, 8P25. Size 158 x 141 x 4in. deep (711n. deep 
inc. cover). 5 gas. P. Si P. 6 /6. 

CARTRIDGES: 
CP83 is / -. Reuter STD /2 17/6. GP91 /1 20/ -. Mono 
Sonotone, 2T86 15/ -. Acoe, 0P67 15/ -. TC8 lees 
bracket 18/6. P. & P. 1/. each. 

B.S.R. 4 TRACK TAPE DECK 9 gas. P. & P. 4/6. 

MICROPHONES: 
Xtal Hand Mikes. 
BM3 and 200C 80 / -. P. & P. 2/6. Stand for same 
12 /6. P. & P. 2/ -. AC08 Mike 45, 21/ , ACO8 Mike 
40 18/6. Dye. Mike DM -391 22 /6. CM21 Xtal 12 /6. 
01420 Xtal 9/6. Magnetic Hm 63C with remote 
nutro) 'switch 15/ -. Telephone Pick -up 10/6. P. & P. 

I / -. Xtal Lapel Mike 7/6. Guitar Mike 12 /6.P. & P. 1/- 

BARGAINS IN TRANSISTORS: 
AC127, AF114, 115, 116, 117, 118, 119, 00169, 170, 
171, 172, 200, 202, 203, 204, AC120, ACY40, ACY17, 
AF212, BCY10, 12, 33, 34, 38, 39, BFY50, 51, 52, 
90, 5/6 each. P. & P. 6d. 0A202 1/3. P. & P. 6d. 
OAZ208, 208, 5/6. P. & P. 6d. 0072, 75, 82, 83, 
AAZ12, BY38, BCZ11, 8 /6. 0071, 81, 3/ , R.F. 
Packs 1 0044, 2 0045 8 /6. A.F. Packe 1 OC81D, 2 
0081 (Mullard), 8 /6. GET113, Red Spot 2/ -. 0026, 
28, 29 9/6. ORP12 Light Cell 8/6. Diodes 0A81 2/8. 
0A91, 0A95 1 /9. P. & P. 1 / -. 

TRANSISTOR ELECTROLYTICS: 
1, 2, 4, 5, 8, 10,16, 25, 32, 50,100 mfd 15 volt working 
1 /3. P. & P. 1 / -. 
250 mfd DC 8 / -. 500 mfd 12v DC 3 / -. 500 mfd 25v 
DC 3/6. P. & P. 1/ -. 
RESISTORS. 4 watt 10% from 4.7 ohm to 10 meg 5d. 
each, 4/- doz. P. & P. 1/- (minimum order 2/6). 

PAPER CONDENSERS for Cross -Over Unite 2 mfd 
2 /6. P. & P. 1/ , 
4 AMP BATTERY CHARGERS 62.19.6. P. & P. 6/6. 

PIANO KEY PUSH BUTTON SWITCHES. 7 button. 
inc. mains on off. 6 banks of 6 P.C.O. 8/6. P. & P. 1 /.. 

SPEAKER SYSTEMS 
THE CAXTON COLUMN 
This is a column cabinet. 
Size 221 x 5 x Otin., fitted 
with 3 speakers. This will 
handle 10 watts and will 
improve the quality of 
any tape recorder, or 
record player. Finished 
in wood grain cloth and 
sandstone Vynair. A real 
bargain at 23 plue 10 /- 
P. &P. 

THE MILTON. A Hi -Fi Bookcase Cabinet. Size 
9 x 5 x 61n. with lin. speaker. Finished in Teak 
cloth with bold .ilk front. 80/ -. P. & P. 3/6. 

THE STEREO. A sup- 
erior extension cabinet 
fitted with two 7 x 4in. 
speakers. Size 16 x 9 x 
811n. Finished in fawn 
Vynair with natural teak 
ends. 63. P. & P. 5/ -. 

THE IMP. Extension Speaker Cabine . 

Wedge shaped, size 71 x Olin, fitt d with 
7 x 410. speaker. Covered with attractive 
walnut with fawn Vynair fron . Key- 
hole slot in back. Only 25/6. Post 2/8. 
Note: All cabinets new and made with 
1(n. chipboard. All speakers ex TV 
reconditioned hi flux magnet. All 
carefully tested before deepatch. 

HAYDON SPEAKER SYSTEM. Size 161 x 15 x 7}íu., fitted 121n. 
Speaker and volume control. Fabric covered. 24.17.6. P. & P. 10/ -. 

Stockists of Eagle Products 
Goodman¢ W.B. Wharfedale 

Bakers Tripletone Linear. 
All makes of amplifiers and speakers 
supplied. B.A.E. please. Trade 
terms to bona fide dealers. 

SPEAKER ENCLOSURES 
Tony Corner Cabinet 20 x 10 x 71e. take. 10 x 6ín. 
Speaker covered in Rexine and Vynair, 45/ -. P. & P. 

Blake Cabinet size 18 x 241 x 91ín., fabric covered 
£4.10.0. P. & P. 10 / -. 
Hayden, 161 n 15 r. 7( in. fabric covered suitable for 
12ín. speaker, 45/ -. P. & P. 7/0. 
Table top or wall mounting enclosure for 13) x 8in. 
speakers 37/6. P. o P. 4/6. 
Corner Cabinet in natural teak fnieh for 131 x 8in. 
speaker also cut out for tweeter, 63.10.0. P. & P. 8/6. 
Hi -Fi Bookshelf speaker enclosure foam lined, 
cabinet size 101 > 51 x 7 }m. Teak finish, 63.0.0. 
P. & P. 3/6. 
Woofer for above 53.0.0. P. & P. 2/6. Tweeter 12/6. 
P. & P. 1/6. Condenser for crossover 2/6. Terminals 
2/6 pair. P. & P. 1 /-. 
SPEAKERS: 
Elac Heavy duty Ceramic Magnets 11,000 line, 10in. 
round 10 x bin. 3 ohm or 15 ohm, 42/6. P. & P. 3/6. 
8in. round 15 or 3 ohm, 36/6. P. & P. 3/6. R M.I. 
131 x 81n. 15 or 3 ohm, 42/6. P. & P. 3/6. E.M.I. 
Tweeter, 12 /6. P. & P. 1/6. R.T.C. 12in. 20 watt 16 
ohm Ceramic magnet £5.5.0. P. & P. 3/6. 8 x 5fn. 
Elliptical 30 ohm 80 /-. P. & P. 3/6.5in. round 30 ohm 
17/6. P. & P. 2/6. 5 x lin. 15 ohm 17/6. P. & P. 2/6. 
7 x 4(n. 35 ohm, 22/6. P. & P. 2/6. All other speakers 
supplied -Goodman., Bakers, W.B., Wharfedale, 
Eagle, Tripletone. 

PYE TS. REMOTE CONTROL UNITS. Grey and 
Red plastic case. 2 white /silver knobs. 2 volume 
controls. 500K and 100K, small chassie. 7 yards 

-way cable with octal plug. Brand new, boxed. 
Only 5/6. P. & P. 1/9. 
EARPIECES WITH CORD AND 3.6 mm. plug. 8 ohm 
magnetic, 3 / -. 250 ohm 4 / -. 180 ohm with clip, 6/6. 

Xtal 4/ -. P. & P. 6d. 
TRANSISTOR SPEAKERS 8 ohm lin. 8 /6; 3(n. 10/6; 
3}ín. 1216. P. & P. 1 / -. 
VYNAIR. Widths from 4(1 to 54in. 18 /6 yd. off roll. 
Send 6d. stamps for samples. 
SPEAKER MATCHING TRANSFORMERS. 3, 7, 15 
ohms, 8 watts 9/6. P. & P. 1/6. 
PANEL LIGHTS. 6v Red, plue, Green, Yellow, 
White (uses Lilliput bulbs) 3/- each. P. & P. 1/ -. 
NEON PANEL LIGHTS 200 -250v 3/- each. P. & P.1 /-. 
ROTARY SWITCHES: 2 pole Maine Switch 3 /-- 1 pole 
12 way, 2 pole 2 way, 3 pole 3 way, 3 pole 4 way. 4 

pole 3 way, 8/6 each. P. & P. 1 / -. 

92 MITCHAM ROAD, TOOTING BROADWAY, 
LONDON, S.W.17 Telephone 01 - 672 3984 

(Closed all day Wednesday) 
(four minutes from Tooting Broadway Underground Station) 

H.A.C. SHORT -WAVE 
KITS 

WORLD -WIDE RECEPTION 

Famous for over 30 years for Short -Wave Equip- 
ment of quality, "H.A.C." were the original 
suppliers of Short-Wave Receiver Kite for the 
amateur constructor. Over 10,000 satisfied 
customers- including Technical Colleges, Hos- 
pitals, Public Schools. R.A.F., Army, Hams, etc. 

IMPROVED 1968 RANGE 
One -valve model "DX ", complete kit -price 56 /6 
(Postage and packing 3/6). 
Customer writes: -"Definitely the beet one -valve 
S.W. Kit available at any price. America and 
Australia received clearly at good volume." This 
kit contains all genuine short-wave components, 
drilled chassis, valve, accessories and full Instruc- 
tions. Ready to assemble, and of course, as all our 
products -fully guaranteed. Full range of other 
S.W. kits still available, including the famous 
model "K" (recommended by radio clubs). All 
orders despatched by return. (Mall order only.) 
Send now for a descriptive catalogue, order form. 

"H.A.C." SHORT -WAVE PRODUCTS 
29 Old Bond Street, London W.1 
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NO SOLDERING 
AMAZING 
CIGARETTE RADIO 

ONLY 25/- 
Yes a perfectly ordinary 
packet of cigarettes! 
But watch yourfriends 
astonishment on hear- 
ing it fetch in station 
after station, loud and 
clear) Still holds 10 cig- 
arettes yet cleverly 
conceals highly sensitive, fully transistorised circuit (in- 
cluding battery). Even a young boy can assemble it 
under 2 hours. No soldering. No experience necessary. 
Only 16 connections to make. Ideal for taking to work 
with you. From our bulging testimonial file Mr. D. B. of 
Huddersfield, writes: "... I have fitted the parts in it and 
it it working wonderfully ..." ALL PARTS including 
Semi- Conductors, ABC Plans, etc. ONLY 25/- plus 2/6 
post etc. Paris ovailebie separately. 

MAKE 5 DIFFERENT 
TRANSISTOR 39/6 
Noexperieneenecessary 
No soldering. Only 8 
connections for first 
radio to work. Just 
look, you get Easy 
ABC Plane, Cabinet, 
Loudspeaker (alone 

407 17/61. Earphone, 4 Qp b® Semiconductors, Coils, 
4143* O¡4) Condensers, Resistors, e70 O (7/ Tuner, Switch, Screws, etc. 
YES -EVERYTHING! Loud clear English and Foreign 
reception. As supplied to Educational Authorities, H.M. 
Forces, etc. TESTIMONIALS GALORE. Complete 
course -originally £8. Now only 39/6 plus 4/6 post etc. 
NEW FULLY TRANSISTORISED 
PORTABLE RADIOS 
with Full Variable Waveband. NOW 
A FRACTION 
NORMAL PRICE 34/6 P 
WHY PAY MORE? All the latest 
refinements are packed into this 
new MULTI -STATION ALL Tran- 
sistor radio -the internal aerial 
picks up even the remote stations 
and the powerful built -in speaker 
gives room filling volume. Individ- 
ual tuning, fleet -class reception. 
Purchase with confidence- packed 
in original manufacturers' cartone. 
(Personal earpiece and battery 4/6.) Send 84/6 
plea 4/8 CONCORD ELECTRONICS LTD. (PW47) 
P. & P. 8 Westboarne Grove. London, W.B. 

_Ng Nírs& 
all types of 

TRANSISTOR EQUIPMENT 
The Ideal, economical and safe way of running Tran- 
sistor Radios, Record Players, Tape Recorders, Ampli- 
fiers etc. from A.C. Mains. All units are completely 
Isolated from mains by double wound transformer 
ensuring 100% safety. 

PLUS -3 
MAINS UNIT 
Provides three separate -' 
switched output voltages 
6v., 74v. and 9v. DC. At- 
tractive case with indica- 
tor light, mains lead, 
output socket, plug and lead. 
Size 44 x 3} a 24 in. 
(Extra lead with DIN 

57/6 P. A P. 2/6 
plug for Cassette Recorders 7/6) 

45/- P. A P. 2/6 

POWER PLUS 
MAINS UNIT 
for Cassette Tape Recor- 
ders using 740. Complete 
with DIN plug for recorder 
power socket. Can also be 
supplied for a 6 -volt out- 
put complete with suit- 
able plug. (Please state 
make, model and voltage 
required). 

MAINS UNIT for FI -CORD 202A TAPE RECORDER 
54.15.0 P. 6 P. 5/ -. 

MAJOR POWER PLUS 
MAINS UNITS 

single outputs, 90, 6v, 39/6. P.& P.2/13. 
For two separate outputs, 9v t 9v, 
6v + 6v. 42/8. P. A P. 2/6. 
(Please state outputs required). 

R.C.S. PRODUCTS (RADIO) LTD. 
(Dept. P.W.), 31 Oliver Road, London, E.17 



 

calculated base current are fed into the scales on the 
rule to evaluate the resistances R2 and.R3. 

Set 6V in scale R, and read off the resistance 2.4kû 
opposite 2.5mA in scale V, since 2514A is off scale. 
2.5mA = 25µA x 102 therefore R = 2.4kû x 102 which 
is 240kû. Thus: 1 x 10-2 sec = 0.7 x C x 240 x 103 ie.. 

1 x 10 -3 10 -6 

C 0.7 x 240 x 103 0.7 x 240 
Place the 7 in scale L opposite the 1 of scale M and 

read off the significant figures 143 as the reciprocal. 
It is now only necessary to divide this by 240. Place the 
1.43 of scale M adjacent to the 2.40 of scale L to divide 
by 240 and read off 594 in scale M opposite the 10 of 
scale L. To place the decimal point do a rough cal- 
culation. In the denominator the 0.7 reduces the 240, 
and since we are rounding number off, we shall thus 
reduce this to 200, approaching the 70 % value of 240 

8 

that is required anyway. This gives: 
10 

with a 
0.2x 103 

1 x 10 -6 
further simplification. Simplifying further: 

0-2 - 
5 x 10 -6, or 5,000 pF. Thus the true answer is seen to be 
5,940pF. The nearest capacitor to this easily available is 
probably 5,000pF, therefore, assuming this, we shall 
now check the frequency that this would give, to see if 
this is acceptable without further modification: t = 
0.7 x 5 x 10 -6 x 240 x 103 = 3.5 x 240 x 10 -6 (mentally 
readjusting). 

Multiply this out with the L and M scales, giving 840 
x 10 -6, or 2 x 840 x 10 -6 the full period, giving 1.68 x 
10 -3. Take the reciprocal of this from L and Z scales, 
giving 598c/s. Now, bearing in mind that the formula 
used is only an approximation, this may be considered 
close enough. We can check the percentage error, 
assuming the formula accurate, by placing 5 (represent- 
ing 500c /s) opposite the component tolerance central 
mark, adjacent to the Z scale. From this we see that 
598c/s represent nearly a 20 % error, and we may wish 
to make this closer to 500c /s. To do this, take the 
previously used formula, but instead of C being the 
unknown, make R the unknown, putting C in as 
5,000pF. This gives: 1 x 10 -3 = 0.7 x 5 x 10 -6 x R and 

10 -3 106 106 
thus R-0.7x5x 

10 -6 0.7x5 3.5 
Determine the reciprocal of 3.5, and correct, giving 

0.286 x 106 or 286kû, as opposed to the original 
240k0. Refer to the preferred resistor chart, and it is 
seen that 270kû is the nearest preferred value. Now if 
this is worked out for frequency, i.e., for 270kû and 
5,000pF, the frequency is seen to be 529c/s. By checking 
with the component tolerance scale again, this is now 
found to be between 5 and 10%. To get even closer 
than this it would be necessary to use parallel resistors 
for the base resistance, and since the formula is only an 
approximation, this is pointless. Thus we shall use R2 = 
R3 = 270kû. 

Now, I. must be determined for the transistors, by 
setting 6V in scale R, and reading off 2.23mA opposite 
2.7kû in scale U. Since 270kû = 2.7kû x 102, the base 
current is 2.23mA x 10-2 = 22.314A. The collector 
current will thus be 22.3 x 40µA, which, multiplied on 
L and M scales, gives 0.892mA. Again, curves for the 
0071 should then be consulted, but allowing, say, 4V 
across the transistor, this leaves 2V to drop across the 
collector loads. Select 4V in scale R and read off 448 û 
in scale R against 8.92mA in scale V. Now this is one 
cycle too far to the right, so it is seen at once that the 
true value is 4.48k Q. Looking at the preferred resistance 
value chart it is seen that 4.3kû is the nearest suitable 

value. Thus, R1 = R4 = 4.3kû. Thus, the calculated 
components for an approximate frequency of oscillation 
of 500c /s are: Rl, R4 = 4.3kû; Cl, C2 = 5,000pF; 
R2, R3 = 270kû. 

The output may be taken from either collector 
through a capacitor, shown in the figure taken from Tr2. 
This capacitance should present low impedance to 
500c/s, and should really consider the following circuit 
impedance, but generally speaking, since the capacitive 

reactance, Xe = 2nfC 
we can select a suitable capa- 

citor from this, giving a low value X0, say 1000 for 
example. This value can be very loose indeed, in terms of 
accuracy, and hence n may be taken as 3 without any 

qualms. Thus the formula X0 = 
6fC 

is quite adequate, 

and C - 0.167 
where the reciprocal of 6 has been worked 

f 
out from the rule. Take 0.167 as 0.17, and divide by 100, 
the reactance, giving 1.7 x 10 -3. Now divide 1.7 by the 
frequency, 500, and obtain the significant figures of 340. 

A rough calculation is : 
0 2 - 4µF and thus the true 

500 x 100 
value is 3.4µF. Increasing the capacitance decreases Xe, 
therefore the most convenient capacitor above 3.41LF 
would be very suitable, say 4 or 8µF, the value for C3. 

AMPLIFIER STAGE CALCULATIONS 
Figure 3 shows a typical amplifier stage, grounded or 

common- emitter. We shall not design the stage, but use 
the stage as shown to do a couple of calculations. Let 
us find the input impedance of the stage. Ri" = RI // 
R2 / /R: If the transistor is germanium, then VEB is 
approximately 0.15V, therefore the voltage with respect 
to earth, must be - 1.15V. To calculate R; then, the 
base current of the transistor must be known. The 1V 
across the emitter resistor, apart from indicating the 
base potential, also enables us to calculate emitter 
current. In scale R, IV gives us 1 mA opposite 1kû in 
scale U. Since Io is approximately the same as IE, take 

the base current as : 
lmA 

. From the L and M scales, or 
60 

by reciprocal, the L and Z scales, this is found to give 

16.7µA. Now, Ri - V. 1 15V 

IB 16.7µA' 
Set 1.15V in 

scale R and read 6900 opposite 1.67mA. Since 16.7µA 
= 1.67mA x 10-2, then R: = 690 x 102, i.e., 69kû. Thus, 
input resistance is 69kû in parallel with 39kû in 
parallel with 5.6kû, and is, of course, less than the 
lowest of these, 5.6kû. 

Now there are two possible approaches on the rule 
to evaluating this, one, and that which will be considered 
first, considerably more cunning than the more con- 
ventional way, and giving a good approximation to the 
answer. The first method makes use of the parallel 
resistors chart. Let us consider the 69kû resistance in 
parallel with 39k Q. Looking at the chart for the higher 
value, 69k û, we see the 68 the closest to the required 
69. Below this the other required significant figures, 39, 
are seen. Trace the 69 and the 39 lines back until they 
intersect, and this is seen to occur at about 25 on the 
right -hand scale. This represents 25k û. 

Note. When using this method, take care that when 
one of the numbers is multiplied by some factor 10" 
to give the particular resistance, the other resistance 
must also be multiplied by the same factor, for a true 
reading, i.e., in the previous example, both 69 and 39 
are x 103 in terms of absolute resistance. In this case 
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you could not go wrong, but if the line for 390 had been 
shown, this intersecting 68, for example, would have 
given a wrong answer. 

We must now consider 25kû in parallel with the 
remaining resistance 5.6kû. We must, to use the pro- 
vided values, modify the 25kû to 22kû, and employing 
the factor x 102, 220 then represents 22kû, and 5.6k1 
is represented by 56. These intersect at 45, giving the 
value for Rt approximately equal to 4.5kû. 

The more conventional method is to apply the 

formula: RT = Ra 
+ Rb. 
x Rb 

R 
Thus, considering 39kû in 

parallel with 5.6k0, we have: 
39kû x 5 6kû 

44.6kû 
Then we consider 4.9kû in parallel with 69kû, giving: 
4.9kû x 69kû 

73-91a1 - 5 58kû where L and M scales are 

used to evaluate these expressions. Thus, with the 
approximate chart method, as can be confirmed from 
the tolerance scale, the approximation of 4.5kû is 
less than -2 % error of the more accurate calculation 
giving 4.58kû 

Finally, let us select a suitable value for Cl, assuming 
that the lowest frequency of operation of the amplifier 
is 100c /s. Cl should be made to have a reactance of 
about 1 /10 the value of the resistor it decouples, to 
give good dynamic gain at low frequency. As frequency 
increases, the reactance decreases, and thus we need 
only worry about the low frequencies with the de- 
coupling capacitor. Its object is to, relative to R4, 
provide an a.c. short -circuit to earth. Thus Xc should 
be about l00û maximum at IOOc /s. Again there is no 
reason why we should not round off t< to 3, hence, to 

obtain C, we obtain the following: C = 1 
6 x 100x 100 

It is seen that the reciprocal of 6 gives us at once the 
significant figures required, and this is found to be, from 
the rule, 1.67. Now, a rough calculation gives us: 

1 10µF. 
60 x 108 

Thus 16.7µF is seen to be the actual value, and the 
nearest higher capacitance will be taken, namely either 20 
or 25µF. A 16µF capacitor is available, if the physical 
dimensions of the larger capacitor are too great, and 
this is just acceptable, however better to reduce the 
reactance even further if possible, hence going to a 
higher capacitance. 

In this article the rule has been shown in some of its 
uses. The circuit designer and constructor should find 
the rule of great use, and it is hoped that the information 
provided in this series will enable anyone to use the 
rule to its fullest. 

RECLAIMING FAULTY TRANSISTORS 
-continued from page 825 

tion. This could be used in a safety circuit where only 
when A and B and C are connected to OV, would the 
supply switch ON. 

We have seen how we can salvage diodes and zener 
diodes and some of the many circuits in which they can 
be used. To gain any benefit we must use the reclaimed 
junctions. As we have nothing to lose, we can take the 
gamble and be surprised at how often our own designs 
are more suitable than existing circuits. So let's use 
those dud transistors, wherever and whenever we can. 
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FILM SHOW 
FRIDAY, MARCH 29th, 1968 

AT 
CAXTON HALL, CAXTON STREET 
WESTMINSTER, LONDON, S.W.1 

Interesting, entertaining, educational. Meet 
old friends, shake the Editor's hand (no 
extra charge). Entirely free including refresh- 
ments at "half time ". Admission by ticket 
only. Send large s.a.e. to: 

Film Show, "Practical Wireless," George 
Newnes Ltd., Tower House, Southampton 
Street, London, W.C.2. 

PROGRAMME INCLUDES SPECIAL 
FEATURE ON COLOUR TELEVISION 

PRACTICAL TELEVISION 

BENCH POWER UNIT 
Because of the increasing use of transistors in 
television receivers and other equipment, a wider 
range of outputs is required than formerly. This 
unit provides I.t., bias, h.t. and e.h.t. (up to 1kV) 
supplies, with a.c. and d.c. outputs, suitable for all 
types of transistor or valve operated circuits. The 
unit is all solid state and uses printed -circuit 
construction. 

OBTAINING THE BEST SIGNAL 
Many set troubles turn out to be due to inadequate 
signal input to the receiver, and with the increasing 
number of colour sets in use this problem will 
increase. This article describes the signal strengths 
to be found in different locations and on the 
various Bands, and the types of aerial needed and 
their correct installation in order to obtain the 
maximum signal input to the receiver. 

MICROPHONY IN CAMERA TUBES 
There are times when the picture received presents 
all the symptoms Pf sound -on- vision though this 
cannot be cured by receiver adjustment. The cause, 
however, is not a receiver fault but the result of 
camera tube microphony. This article describes 
the symptoms, the factors that give rise to the 
problem and the steps that have been taken in the 
latest camera tubes to overcome them. 

PLUS ALL THE REGULAR FEATURES 

on sale February 23rd 2s 6d 
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CONVECTOR 
HEATER 

Just screw It together. 
Uses 1250 watt copper 
clad element which gives 
off black heat. Will last 
a lifetime. Ideal for bed- 
room, it's so safe. 
Complete in stove en- 
amelled case.29 /8, easily 
worth double. Carriage 
and insurance HPi. 

MINIATURE WAFER SWITCHES 
4 pole, 2 way -3 pole, 3 way-4 pole, 
3 way -2 pole, 4 way -3 pole, 4 way -2 pole, 6 way -1 pole, 12 way. 
All at 3/8 each, 86/- dozen, your 
assortment. 

WATERPROOF HEATING 
ELEMENT 

26 yarda length 70W. Self -regulating 
temperature control. 10 /- post free. 

G.E.C. 13 amp SWITCHED SOCKET 
An ex, cllent opportunity to re- 
equip your house or workshop, or 
if you are a contractor to restock 
for future ring main jobs. We offer 
12 GEC switch sockets. Brown 
Bakelite surface mounting. Latest 
ring main type listed at 8/8 each. 

You can have a box of 12 for 30/- only-thus show- 
ing you a saving of 82.8.0. Postage and Insurance 
4/6 extra. 

FLUORESCENT CONTROL KITS 
Each kit comprises seven items -Choke, 2 tube 
ends, starter, starter holder and 2 tube clips, 
with wiring instructions. Suitable for normal 
fluorescent tubes or the new "Orolux" tubes for 
fish tanks and indoor plants. Chokes are super - 
silent, mostly resin filled. Kit A -15-20 w. 19/8. 
Kit B -30-40 w. 17/8. Kit C-80 w. 17/8. 
Kit D -126 w. 22 / -. Kit E-65 w. 19/8. Kit 
MF1 is for 6in., gin. and 12in. miniature tubes 
19/6. Postage on Kite A and B 4/6 for one or two 
kits then 9/6 for each two kits ordered. Kits C, 
D and E 4/6 on first kit then 3/6 for each kit 
ordered. Kit MF1 3/6 on first kit then 3/6 on 
each two kits ordered. 

GANGED POTS 
Standard type and size with good 
length of spindle -made by 
Morganite. List price is 10/- each 
but if you act quickly you can 
have them at 12/- doz. (or 1/8 each if less than 
doz.). Following valves In stock all "Hu" -100K 
+100K -500K +500K all new and unused. 
Post 2/8 on 1st doz. then 1/- per doz. 6 doz. or 
more post tree. 

HURSEAL AUTOMATIC TIME 
SWITCH 

12 hour. 15A to control heating, lighting, radio, 
immersion heaters, etc. Regular price ß4.4.0. 
Limited quantity 39/8. P. 2 P. 3/ -. 

HI -FI SPEAKER BARGAIN 
121a. High fidelity 
foudepeaker.High 
flux permanent 
magnet type with 
either 3 or 15 ohm 
speech coll. Will 
handle up to 10 
watts. Brand new 
by famous maker. 
Price 29/6. With 
built -in Tweeter 36/ -, plus 3/6 post and insurance. 

MAINS RELAYS 
Type A 210í250V AC coil, 2 types, one for single 
whole chassis mounting, has 3 pairs heavy duty 
changeover contacts. 8/8 each. 

Type B in clear plastic case on tin base, plugs into 
octal valve holder. 2 pairs changeover contacta 
12/8 each. 

COPPER CLAD ELEMENT 
1250 watts -oft. long but bent to U shape, ideal 
for overhead heater -just mount reflector above. 
12/6 each, plus 4/6 post. 28 doz. post paid. 

MAINS TRANSFORMER. Upright mounting with 
primary tapped 200, 220, 240 v. H.T. secondary 
Is 250 -0 -260 v. at 80mA and it has two L.T. 
secondaries of 6.3 v. 14 amp. -unused (removed 
from equipment), 16 /- plus 3/6 post and Insurance. 

r 
PPS Eliminator. Play your pocket 
radio from the mains l Save Ss. 
Complete component kit comprises 
4 rectifiers-mains dropper resistances, 
smoothing condenser and instructions. 
Only B/8 plus 1/- post. 

Where postage is not definitely stated as au 
extra then orders over £3 are poet free. Below 
£3 add 2/9. Bend- conductors add 1)- poet. 
Over £1 post free. B.A.E. with enquiries please. 

INFRA -RED 
HEATERS 

Make up one of these latest type 
heaters. Ideal for bathroom, etc. 
They are simple to make from our 
easy -to- follow instructions -uses silica enclosed elements designed for the cor- 
rect infra -red wave length (3 microns). Price for 750 watts element, all parts 
metal easing as illustrated, 19/8, plus 3/6 post and Ins. Pull switch 3/. extra. 

CONTROL 
DRILL 

SPEEDS 

DRILL CONTROLLER 
Electronically changes speed 

from approximately 10 revs. to 
maximum. Full power at 

all speeds by fingertip control, 
Kit includes all parts, case every- 

thing and full instructions, 19/6, 
plus 2/6 post and Insurance. Or 

available made up 82/6. plue 2/6 poet. 

THIS MONTH'S SNIP 
INTERCOM BARGAIN -7 

OFFICE SHOO STORE MANAGING DIRECTOR 

Will save time and Improve efficiency. Ideal in home- office-shop- 
surgery, etc. Complete outfit comprises Master unit and three substations 
each of which can call the master and have full two -way working. No 
wiring problems as subs fitted with 60ft. twin flex and they plug into 
sockets. Also included Is packet of staples -and battery. Nothing else 
to buy. 24.19.6, plus 4/6 post and insurance. 

GARRARD 
AUTO RECORD PLAYER 

Model 2000 
This is one of the latest products 

of the World's most experienced 
maker of fine record reproducers. Its 

superior features include- automatlo 
playing of up to 8 mixed size recorda- 

stopping and starting without rejecting - manual playing -pick -up pivots to give 
low stylus pressure -large diameter turn -table for max. stability adjustments 
include pick -up height- pick -up dropping position and stylus pressure. Size Is 
134 x 1151n. clearance 4ÿn. above, 241n. below -fitted with latest hi- compliance 
cartridge for stereo -and mono. L.P. and 78. Supplied complete with mounting 
template and service sheet. Offered this month at the Special Snip price of 
26.19.6 plus 7/6 carriage and insurance. 

THE V E CT R O N O M E This Ica truly portable, self- contained 
CAPSTAN DRIVEN instrument with built -in microphone 

and loudspeaker using a 5-transistor 
TAPE RECORDER amplifier with P.P. output and suit- 

able for operation from mains or by 
chargeable batteries. Tape capacity Is 
25 minutes on easily changed spools. 
A tape position Indicator gives quick 
reference to any part of dictation. 
Recording level is automatically pre- 
set during dictation and can be ad- 
justed to suit operator. Interlock 
prevents unintentional erasures. Tape 
speed controlled by fly wheel driven 
capstan. Very portable in neat case 
with carrying handle, overall size of 
which is approximately 64 x 74 x 2 
in. Price with tape, nickel cadmium 
rechargeable batteries and mains 
battery charger 29.19.8 (rather less 

than r/s original 
working 

price). Postage and insurance 7/6. Unused and in perfect 
orks rig order. 

RADIO STETHOSCOPE 
Easiest way to fault And- traces signal from aerial to 
speaker -when signal stops you've found the fault 
use It on Radio, TV amplifier, anything - complete 
kit, comprises two special transistors and all parts 
including probe tube and crystal earpiece 29 /8 -twin 
stetoset instead of earpiece 7/6 
extra -post and ins. 2/9. 

FLOOD LAMP CONTROL 
Our dim and full switch is Ideal 
for controlling photo flood lamps: 
it gives two lamps in series, two 
lamps full brilliance and lamps 
off. Similar control of other appli- 
ances can be arranged where used 
in pair or where circuit can be split 
exactly to half. Technically the 
switch is known as a double -pole 
change over with off. Our price 4/8. 

MAINS TRANSISTOR 
POWER PACK 

Designed to operate transistor sets and amplifiers. 
Adjustable output 6 v., 9 v., 12 volts for up to 
600mA (class R working). Takes the place of any 
of the following batteries: PPS, PP3, PP4, PPS, 
PP7, PPS, and others. Kit comprises: mains 
transformer rectifier, smoothing and load resistor, 
condensers, and instructions. Real snip at only 
18/8, plus 3/6 postage. 

DOOR INTERCOM 
Know who is calling and speak 
to them without leaving bed 
or chair. Outfit comprises 
microphone with call push 
button connectors and master 
Inter -tom. Simply plugs to- 
gether. Originally sold at £10. 
Special snip price 79/8, plus 
S/8 postage. 

GEARED MOTOR 
HALF REV. PER MINUTE 
Made by famous Smith 
Electric, mains operated 
and quite powerful. Size 
34 z 24 x liln. deep. 
Secondary use as process 
timer. Internal switch 
can be made to break 
circuit within a period 
up to 2 mina. 17/8. P. A 
P. 2/0 unless ordered 
with other goods. 

MAINS MOTOR 
Precision made -as used 
In record decks and tape 

recorders-Ideal also for 
extractor fans, blower 
heater, etc. New and 

perfect. Snip at 9/6. 
Postage 31- for first 
one then 1/. for each 

one ordered. 12 and 
over post free. 

RELAY SWITCHES. These enable micro switches, 
delicate thermostats or other low current device. 
to control up to 30 amps. Ideal to switch thermal 
storage heaters- motors, etc., made by the 
famous A.E.I. group these are listed at £26 each - 
you can buy R you hurry at a very keen price 
of 39/8 each and we will include diagrams and 
data. Mounted on panel size approximately 
6 x 7 x gin. deep. 

THERMOSTATS 
Type "A" 15 amp. for controlling room heaters, 
greenhouses, airing cupboard. Has spindle for 
pointer knobs. Quickly adjustable from 30 -80 °F. 
9/6 plus 1/- post. Suitable box for wall mounting 
5/ -. P. k P. 1/-. 

Type "B" 15 amp. This Is a 17in. long rod type 
made by the famous Sunvic Co. Spindle adjusts 

this from 50- 550 °F. Internal screw 
alters the setting eo this could be 
adjustable over 30° to 1000 °F. Suitable 

f o r 
on - 

trolling 
furnace, riven kiln, immersion heater 
or to make flame -start or fire alarm. 

8/8 plus 2/6 post and insurance. 
Type "D". We call this the Ice-stat as it cuts in 
and out at around freezing point, 2/3 amps. Hag 
many uses, one of which would be to keep the loft 
pipes from freezing, if a length of our blanket wire 
(18 yds. 10 / -) is wound round the pipes. 7/8. 
P. R P. 1 /1. 

Type "E ". This is standard refrigerator thermo- 
stat. Spindle adjustments cover normal refrigera- 
tor temperature. 7/6, plus 1/- poet. 
Type "F". Glaze encased for controlling the temp. 
of liquid -particularly those in glass tanks, vats 
or sinks- thermostat Is held (hall submerged) by 
rubber sucker or wire clip -ideal for fish tanks - 
developers and chemical baths of all type.. 
Adjustable over range 50° to 150 °F. Price 18 / -, 
plus 2/- poet and Insurance. 

THE 'TECHNICAL' 
RECORD PLAYER 
4 speed, gram. motor with lightweight 
pick up, motor electronically balanced 
and free from wow and flutter. Speed 
change by push button -16, 33, 46, 78 
r.p.m. Price 39/8, Two valve amplifier 
32/8. Ellptical speaker 9/6. Cartridge 
extra, mono 10/6; stereo, 15/- plus 
4/6 poet and insurance. DON'T MISS 
THIS TERRIFIC BARGAIN. 

TUBULAR HEATERS 
New and unused made by G.E.C. -rated at 00 watts per ft. -these are Ideal 
in airing cupboards, bedrooms, offices, stores, greenhouses, etc., curtains or 
papers can touch them without fear of scorching or lire. Supplied complete 
with fixing brackets and available in the following sizes. Prices which are shout 
4 of list price include carriage by B.R.B. Oft. 30 / -; loft. 38/ -; 12ft. 42/ -. 

ELECTRONICS (CROYDON) LIMITED 
(Dept. P. W.) 102/3 TAMWORTH RD., CROYDON, SURREY(Opp. W. Croydon Stn.) 

also at 266 LONDON ROAD, CROYDON, SURREY S.A.E. with enquiries please 
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SINCLAIR 

ACOUSTICALLY 

CONTOURED SOUND CHAMBER 

MAXIMUM LOADING IN 

EXCESS OF 14 WATTS 

BRILLIANT TRANSIENT 

RESPONSE 

15 OHMS IMPEDANCE 

AN ALL -BRITISH PRODUCT 

a truly superb loudspeaker 
Price need no longer stop you enjoying the 
best possible high fidelity loudspeaker re- 
production, nor is size any longer a 

problem. These are considerations of the 
utmost importance to the stereo en- 
thusiast. In the Sinclair 0.14 you will find 
a loudspeaker of such superb standards 
and so compactly and cleverly designed 
that you will want to change over to 
Sinclair the moment you see and hear it. 
At a recent trade show, experts and tech- 
nical reviewers were amazed at the 
performance of this Sinclair speaker and 
agreed that for its size and price, the 0.14 
was extraordinarily efficient. Tests made 
on a stock model by an independent 
laboratory specialising in acoustic re- 
search show the Q.14 to have an ex- 
ceptionally smooth response between 60 
and 16,000Hz with well sustained output 
both below and above these readings. 
The remarkable transient response en- 
sures clean cut separation between in- 
struments, voices, etc; the unusual con- 

THE IDEAL LOUDSPEAKER FOR YOUR Z.12 HIGH FIDELITY SYSTEM 

tours of the 0.14 allow it to be conveniently 
positioned on bookshelf, wall corner or 
flush- mounted singly or in assemblies of 
two or more units. 
The Sinclair Q.14 comprises a seamless, 
sealed assembly of special ultra -low re- 
sonant materials with detachable base and 
embellishment of solid aluminium bars. 

J.R.H. of Blackpool, Lancs, writes: 
The 0.14 is superior to the speakers that / 
have been using ... every note from the 
lowest to the highest comes through 
perfectly. 

Try the Q.14 in your own home without 
delay. Your money plus cost of postage 
back to us will be refanded in full in the 
unlikely event of your not being fully 
satisfied with the 0.14 

£6.19.6 

MIPIIIIIMIV Cambridge Phone OCA -3 52996 

SINCLAIR RADIONICS LTD, 22 Newmarket Road, 
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SINCLAIR 

Z.12 COMBINED 12 WATT HI -FI AMP AND PRE -AMP 

HIGH FIDELITY AT VERY LOW COST 
RESPONSE FROM 
15- 58,000Hz -L1dB 

IDEAL FOR 
BATTERY 
OPERATION 

ULTRALINEAR 
CLASS B 

OUTPUT 

Eight special H.F. transistors are used in the Z.12 to achieve 
results to compare favourably in every way with the costliest 
equipment you can buy. But the Z.12 is smaller, is more 
versatile and certainly saves you money. It is preferred not 
only for mono and stereo hi -fi, but it also enjoys enormous 
popularity fitted in electric guitars, used for P.A. and inter- 
coms and many other instances where power and dependa- 
bility are imperative. This superb amplifier with integrated 
pre -amp is supplied ready -built, tested and guaranteed 
together with the Z.12 manual which details matching, 
volume and tone control and selector switching circuits 
using one 2.12 in mono or two in stereo. 

"/ have installed your Stereo 25 with two Z.12 Ampli- 
fiers. l have not heard anything better on sets costing 
(our times as much." 

W. R. M., Newcastle -on -Tyne. 

I am surprised and delighted with the reproduction 
(from two Z.12's in stereo). 

R. H., Ayrshire. 

A NEW HEAVY DUTY SINCLAIR MAINS 
POWER SUPPLY UNIT 

PZ,4Stabily y ow f 
maximuism 

ed, 
operating 

heavdut 
stand 

parder 
s from 

pack 
2.12 

or 

assemblies. New circuitry, 18V D.C. at 1.5A from 
standard A.C. inputs. 

USE THE ORDER FORM FOR DELIVERY-13Y- 
RETURN POST PAID SERVICE. 

If you prefer not to cut this page, please quote PW.3 
when writing your order. 

YOUR SINCLAIR GUARANTEE 
Shou,d you not be completely satisfied with your 
purchase when you receive it from us, your money 
will bye refunded in full at once and without question. 
FULL SERVICE FACILITIES AVAILABLE 
TO ALL PURCHASERS. 

Built, tested 
and guaranteed. 
With manual. 89'B 

SINCLAIR STEREO 25 DE -LUXE 
PRE -AMP AND CONTROL UNIT 

For use with two Z.12's or any good hi -fi 
stereo system. Frequency response 25Hz to 
30KHz f Ida connected to two 2.12's. Sensi- 
tivity Mic. 2mV into 5030; P.U. -3mV into 
50kO; Radio -20mV into 4.70. Equalisation 
correct to within ± 1dB on RIAA curve from 
50 to 20,000 Hz. Size 61 x 20n, plus 
knobs. With elegantly styled brushed and 
polished aluminium front 
panel. Built, tested and £9.19.6 guaranteed. 

THE WORLD'S 
SMALLEST 
RADIO SET 
COSTS LESS, 

SOUNDS 
BETTER 

SINCLAIR MICROMATIC 
As easy to take with you everywhere as a wristwatch, the Sinclair 
Micromatic is the finest of all personal receivers ever. Brings in 
Radio t and stations all over the medium waveband with fantastic 
power and better -than -ever quality now that a high -fidelity type 
magnetic earpiece Is included as standard. Whether you build the 
Micromatic or buy It ready assembled, the cost of this set is now 
so low that the -e Is nothing to stop you enjoying It straight away. 

MAGNETIC EARPIECE 
PLAYS ANYWHERE 
SIZE 1 - 
TUNES OVER M.W. 
FANTASTIC RANGE AND 
POWER 

Lang life mercury cells (two required) 
e.xh 2s. 9d. 

Complete Flt 

49/6 with mag. 
earpiece 

Built and 
tested, with 
mag. earpiece 

6 

To: SINCLAIR RADIONICS LTD., 

Please send POST FREE 

22 NEWMARKET ROAD, CAMBRIDGE 

NAME 

ADDRESS ................__...._ _..__....... 

For which I enclose cash/cheque/money order PW.3 

J 
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i PRACTICAL HOUSEHOLDER 
wino!. 1968 2'S 

Packed with ideas on home 
improvements for 1968 
Special features: 
BUILDING A TERRACE 
Gives a leisure and play area for the kiddies and 
improves the look of your house -at modest cost. 

BEDROOM 
FURNITURE 
How to utilise 
an alcove by 
installing a 

built -in bed- 
room suite ... 
constructing twin bed -head units. 

GRAVITY HEATING SYSTEMS 
At last the know -how on basic principles and com- 
mon fault causes. Invaluable to the householder 
with a domestic hot water heating system. 

BUILD YOUR OWN HI -FI UNIT 
A simple but attractive design, with player, record 
storage and twin speaker units. 

HOME EXTENSION 
A permanent, professional -looking structural im- 
provement that will add pounds to the value of 
your house. 

GARDEN IMPROVEMENTS AND 
MAINTENANCE How to make a sundial, 
spruce up with rustic woodwork, make and repair 
chain link fences, construct a 5- barred gate for 
the garage drive. 

870 

for quick, 

easy,reliahie 

soldering 
Contains 5 cores of non - corrosive flux, instantly 
cleaning heavily oxidised surfaces. No extra flux 
required. Ersin Multicore Savbit Alloy also reduces wear 
of copper soldering iron bits. 

SIZE 5 

HANDY SOLDER 
DISPENSER 

Contains 12 ft. coil 
of 18 s.w.g. Ersin 
Multicore Savbit 
Alloy. 2/6 each. 

SIZE 15 
SOLDER 
DISPENSER 

Contains 21 ft. coil 
of 60/40 Alloy, 
22 s.w.g. Ideal for 
small components, 
transistors, diodes. 
etc. 3/- each. 

SIZE 12 
Ideal for home 
constructors. 
Contains 102 ft. 
of 18 s.w.g. Ersin 
Multicore Savbit 
Alloy on a plastic 
reel. 15/- each. 01 

BIB MODEL 8 

WIRE STRIPPER 
AND CUTTER 

Strips insulation 
cleanly and 
quickly, fitted 
with unique 8 
gauge wire 
selector. Plastic 
handles. 9/6 each. 

From Electrical and Hardware shops. If unobtainable, write to 

Multicore Solders Ltd., Hemel Hempstead, Herts. 

COCKTAIL STEREOGRAM 

_ 

_ -- -. 
! 

, 

. 

.. _ 

t 

TAPE RECORDER CABINETS 
Cut out for BSR deck. P. 
TRANSISTOR CASES 
P. & P. 416. Similar cases 
SINGLE PLAYER CABINETS 
TV TURRET TUNERS, 
P. 6 P. 416. 

CABINET £25 
Polished walnut veneer with `--- -- elegant glass fronted cocktail 
compartment, padded. Position 
for two 101n. elliptical speakers 
Record storage space. Height 
35 1In., width 5211n., depth 
141in. Legs 1 gn. extra. 
OTHER MODELS, SEND 
FOR FREE LIST 
RECORD PLAYER CABI- 
NETS, 4916. Latest designed 
covered cabinets. Takes any 
modern Autochanger. P. 6 P. 
7/6. 

49/e. Dio. 16" x 121" x 71". Red and Grey. 
6 P. 7/6. 
19/6. Cloth covered, many colours. Size 9f" x 6}"x 3 } ". 
In plastic 7/6. 

19/6. P. & P. 7/6 
5/ -. New, less valves. Press button models 19/6. 

17ín.- E11.10.0 TWO -YEAR GUARANTEE 
3 Star Guarantee 
*Tube *valves EX- RENTAL TELEVISIONS * Components Carr. 30/- 

FREE ILLUSTRATED 
LIST OF TELEVISIONS 

17 "- 19 "- 21 " -23" 
WIDE RANGE OF MODELS ' tït. -` °. 

SIZES AND PRICES A 
DEMONSTRATIONS DAILY s 

low 
TWO -YEAR GUARANTEED c1. 
TUBES 100% REGUNNED<. 

k- 
141 n. -69/6 171 n. -69116 

21In. and ALL SLIMLINE TUBES 99/6 i 

EXCHANGE BOWLS. Carr. 10/6 f,., 
EX MAINTENANCE TESTED TUBES 

17i n. -35/- 
Carr. 5/- (not sl Imilne) 

DUKE Er CO. (LONDON) LTD. 
621/3 Romford Road E.12 Tel. 01- 478- 6001/2/3 



Fully guaranteed 
Individually packed 

VALVES 
AC/HL 8/- 
AL60 6/- 
ARPB 8/- 
ARP12 8/8 
AR8 6/- 
ARTP1 8/- 
ATP4 2/3 
AZ31 10/6 
BD78 40/- 
BL63 10/- 
B2134 18/- 
BT36 55/- 
BT46 150/- 
BT83 86/- 
CV102 1/- 
CV103 4/- 
ÇV 315 (mat- 

hed pair) 
120/- 

CV315 (Sin- 
gle) 

Y31 67 C 7/6 
041 8/- 
D77 8/- 
DA100 28 
DAF98 8/- 
DD41 4/- 
DET20 2/- 
DEEM 10/- 
DF91 8/- 
DF92 8/- 
DF98 7/8 
DK92 8/6 
DK96 7/8 
DL63 8/- 
111.92 4/- 
DL93 4/- 
DL94 8/6 
DL98 8/- 
D1.810 9/8 
DY88 6/9 
DY87 7/9 
E80F 18/- 
F.88CC 8/- 
E90CC 10/- 
119200 6/- 
E18000 7/- 
E 182CC 141- 
E1148 2/8 
22134 8/- 
EA60 1/- 
EABC80 6/6 
EAC91 8/8 
EAF42 9/9 
EB91 8/- 
E13033 8/- 
EBC41 8/8 
EBC81 6/9 
EBF80 7/6 
EBF83 8/6 
EBF89 7/9 
EC53 12/6 
2070 4/- 
2090 4/- 

EC91 8/- 
ECCSS 14/6 
EMU 4/8 
ECC82 6/9 
ECC83 8/8 
ECC84 8/8 
ECC86 6/4 
ECC88 7/- 
ECC91 4/- 
ECC189 9/9 
ECF80 7/8 
ECF82 7/8 
20236 11/- 
20242 10/8 
ECH81 5/9 
201183 8/8 
ECL80 e/9 
ECL82 8/9 
ECL83 11/- 
1211.86 9/8 
EF36 8/4 
EF37A 7/- 
EF40 9/8 
EF41 10/3 
EF60 4/9 
2280 5/8 
EF81 8/- 
2E85 8/9 
2286 6/9 
EF89 5/9 
2291 8/6 
EF92 2/6 
EPOS 5/9 
EF183 7/6 
EF184 8/- 
E290 8/- 
EL31 15/- 
EL32 8/9 
EL34 11/- 
21.36 6/- 
ELIO 17/8 
EL41 9/3 
EL42 11/- 
EL50 8/- 
EL81 9/3 
EL84 4/9 
EL85 8/6 
EL91 2/6 
EL95 5/9 
EL360 18/- 
El/31 5/- 
EM80 8/- 
EM81 8/- 
25184 7/8 
EN92 8/- 
E01174 80/- 
EY61 8/- 
EY86 7/8 
EY91 8/- 
EZ40 8/- 
EZ41 7/3 
EZ80 5/9 
EX81 5/8 
FW4/6006/- 

FW4/800 
10/- 

0/3712 57/8 
01/370K 

20/- 
060/20 6/- 
0120/1B 

17/8 
0114 46/- 
GTE175M 

12/- 
01760 28/- 
0Z82 11/6 
GZ34 11/8 
1130 8/8 
111.2 4/- 
HL2K 2/8 
HL23 6/- 
HL23DD6/- 
HIAl 4/- 
HEM 9/- 
KTBC 22/- 
KT83 4/- 
KT88 18/6 
KT67 45/- 
KT71 7/6 
KT76 7/- 
KT88 27/- 
KTZ63 7/- 
L63 8/- 
M41 8/- 
MHLDB 7/8 
ML6 8/- 
N34 8/- 
N78 16/- 
OA2 8/6 
OB2 6/9 
OB3 7/- 
003 8/- 
003 8/- 
OZ4A 6/- 
P41 4/- 
PABC80 8/6 
2086 10/3 
PC88 10/3 
PC90 9/9 
PC97 8/8 
PC084 6/3 
PCC89 11/6 
P00189 12/- 
PC280 7/- 
PCF82 6/8 
PCF84 9/8 
PCF86 8/6 
PCF87 16/6 
PCF801 9/6 
PCF80210/8 
PCF80612/8 
PCF80814/8 
PCL81 10/8 
PCL82 8/- 
PCL83 9/8 
122,84 8/- 

PCL85 9/3 
PCL86 9/3 
PFL20014/8 
PL38 9/9 
PL38 18/3 
PL81 8/- 
PL82 8/- 
PIA3 6/9 
PL84 7/8 
PL600 15/6 
PX4 14/- 
P%25 12/6 
PY88 9/8 
PY80 6/8 
PY81 8/8 
PY82 5/9 
PY83 8/9 
PY800 10/3 
PY801 10/3 

811E12 10/- 
TDOX-20 

70/- 
TP22 6/- 
TP26 6/- 
TT11 8/- 
TT16 85/- 
TTR31 45/- 
TZ40 40/- 
TZ0620 4/- 
TZ20 18/- 
U12/4 8/- 
1118 8/- 
1725 18/- 
1128 18/- 
1727 8/- 
1T62 4/8 
U81 18/- 
0191 18/- 

UY41 7/6 
UY85 5/9 
V246A/1K 

190/- 
VL883186/- 
VP23 2/6 
VP123 9/- 
VR99 7/6 
VB106/30 

8/- 
VR150/30 

VUS9 8%- 
W118 10/- 
W119 9/- 
%86 6/- 
X88 7/8 
X76M 7/- 

2A3 5/- 
2D21 5/- 
SA4 4/- 
3A108A 86/- 
3A148J 55/- 
3A/187/M 

55/- 
3B7 6/- 
3B24 14/- 
3D8 8/- 
3E29 90/- 
3Q4 8/- 
3Q6GT 8/- 
304 6/9 
SV4 6/6 
4D1 4/- 
6A173G 5/- 
6.91740 5/- 

6AJ7 2/- 
6AK5 5/- 
6A27 8/- 
8AK8 5/9 
BALA 8/- 
6AL6W 7/- 
8A515 2/6 
6AMB 11 /6 
6AX6 5/6 
6AX5W 9/- 
6A86 8/- 
6A070 15/- 
6AT8 4/8 
6AU6 5/9 
BAX4 8/- 
8ß4G 15 /- 
0137 6/- 
61380 2/6 

6CW4 13/9 
6828 13/- 
606 8/- 
6F6GT 8/- 
8E60 4/- 
BF7 8/- 
8E80 6/- 
6E12 4/- 
6123 6/- 
8E14 6/- 
6E23 14/9 
6232 8/- 
6E33 15/- 
8080 2/8 
61160T 1/9 
6H6M 2/- 
8J4WA 10/- 
625 8/- 
6J6G 2/- 

TRANSISTORS, ZENER DIODES etc. 
OAS 8/- 
0A10 31- 
0A47 2/8 
OATS 2/6 
OA81 2/- 
0A90 2/- 
OÁ200 2/6 
OA202 8/6 
0A210 7/6 
OA211 9/8 
0A220011/- 
OAZ2O110 /- 
0.2202 

to 
OAZ208 8/8 
OAZ207 9/6 
OAZ208 

to 
OAZ213 8/8 
oAZ223 

to 
OAZ22610/- 
0016 16/- 
0022 30/- 
0023 12/6 
0024 15/- 
0026 7/6 

QQVO3-10 
27/6 

QQV067 
QQVO6- 

40A 100/- 
Q8160/110/- 

Q8120010/- 
Q81202 8/- 
RIO 4/717/8 
RG1/240A 

28/- 
BPel 4/- 
8TV280/40 

24/- 
8U2160A 

10/- 

MARCONI SIGNAL GENERATOR TYPE TF 
801B /3 /S. Frequency range 12 -485 Mc /a. In five rangea. 
Directly calibrated frequency dial. Output waveform: 
C.W. sinewave A.M., pulse A.M. (from ext. source 
only). Internal modulation frequency 1,000 c /s. Output: 
a, normal -continuously variable directly calibrated 
from 0.1110. -0.5 v. b, high: up to 1 v. modulated or 
2 v. unmodulated, output Impedance 50 ohms. Fine 
frequency tuning control, carrier on /off switch, built -in 
crystal calibration for 2 Mc/s and 10 Mc /s. Stabilised 
voltage supply. In excellent "as new" condition. 
Fully checked and guaranteed. £115. Carr. 30/ -. Includ- 
ing necessary connectors, plugs and Instruction 
manual. 
BOONTON STANDARD SIGNAL GENERATOR 
MODEL 80. Frequency 2 -400 Mc /s In six ranges. AM 
400 and 1,000 c/s and external modulation. Provision 
for pulse modulation. Piston type attenuator, 0.1µV - 
100mV. Separate meter for modulation level and carrier 
level. Precision flywheel 117V AC Input with instruc- 
tion manual. £95. Carriage 30/ -. 
MARCONI SIGNAL GENERATOR TYPE TF144G 
85 Kc /s -25 Mc /s. Excellent laboratory tested condition 
with ail necessary accessories with Instruction 
manual. £45. P. á P. 15/ -. 
COMPLETE V.F.O. UNIT trom TX53. Freq. range 
in 4 switched bands trom 1.2 -17.5 Mc /s, Two V.T. 5015 
as oscillator and buffer. 807 as driver, two 51305 as 
voltage stabilizers. Output sufficient to drive two 8135 
in parallel. Slow motion drive directly calibrated in 
Mc/s. Provision for crystal control, metering of buffer 
and driver stage. Power requirements 400 v. and 6.3 v. 
D.C. Can also be used as low power transmitter. In 
excellent condition with valves and circuit diagram. 
£5.19.6. P. á P. 15/ -. 

P. C. RADIO LTD 
170 GOLDHAWK RD., W.12 

(01) 743 4946 

I Open 9.30-12.30,1.30-5.30 p.m. Thursd 

0026 8/- 21685 7/0 AF118 10/- CR81/10 6/- 
0028 12/8 2N1040 90/- AF124 7/8 0R81/20 9/6 
0035 10/- 2N1090 7/8 AF125 8/8 CR61/30 
0041 8/- 221091 9/0 AF128 8/- 10/- 
0070 4/- 221306 7/6 AF127 8/- CR81/36 
0071 8/- 2N1307 7/6 AF139 10/- 11/6 
0072 5/- 
0073 8/- 

28303 10/- 
AAZ18 4/- 

AF178 12/6 
AFY19 22/8 

CR81/4 
18/8 

0078 5/- AC107 10/- AFZ11 17/- CR83/06 e/- 
0O81D 8/- AC126 8/8 A8Y26 6/8 CR83/20 
0082 6/- AC127 7/8 A8Y28 6/8 10/- 
00139 7/8 AC128 8/8 A8Z21 12/6 CR83/30 
00169 5/- AC178 7/6 A8Z2S 80/- 11/8 
00170 5/- 
00200 7/6 
00201 10/- 

ACY17 8/6 
ACY18 
ACY19 8/8 

6/8 
AU1O1 30/- 
BC107 8/- 
BCT31 18/8 

CR83/4012/8 

C84B 26/- 
00202 12/8 ACY20 6/- BOY33 7/6 GET102 6/- 
00203 10/6 ACY21 8/- B8Y25 4/- GET103 4/6 
00204 17/8 ACY22 8/8 B8Y27 8/8 GET106 8/6 
002015 12/8 ACY28 4/8 B8Y28 5/- GET111 9/- 
00206 17/8 AD140 18/- B8Y61 7/6 GET116 9/- 
I221 3/6 AD149 18/- BYZ10 12/- GET116 8/8 
1142113 5/- AEY11 16/- BYZ11 10/6 GET872 8/- 
1N43 4/- AEYI2 12/6 BYZ12 10/- GET880 9/- 
I270 4/- AF102 18/- BYZ13 8/- GEX64 2/8 
18111 4/- AF114 8/8 BYZ16 20/- GJ6M 4/8 
I8113 4/8 AF116 8/- BYZ16 16/- GT43 5/- 
18116 6/- AF118 6/6 CR74 17/6 .7K9A 22/8 

17404 17/8 %118 8/- 5B251M40/- BBAFi 4/8 
U801 19/6 X145 8/- 5B252M85/- 6BA7 12/8 
UABC80 8/- Y63 5/- 6B263M15/- 8B&6 6/8 
UAF42 9/9 Y66 4/- 6B264M40/- 613.713 8/8 
UBC41 8/- Z800U 28/- 6B2I5M85/- 613.77 7/- 
UBF80 7/6 Z801U 17/8 6R4GY 9/- 6BN6 8/- 
20085 7/6 
UCF80 11/- 
170242 9/8 
110281 8/9 
UCL82 8/8 
UCL83 10/6 
UF41 10/8 
1.1789 8/9 

29001 12 /- 
IBIS 80 /- 
1C5GT 6/- 
1D8GT 6/- 
1000T 6/- 
104 2/8 
1LA6 6/- 

5T4 7/- 
6Ú4G 5/- 
5V4G 7/6 
5X40 8/6 
6Y3GT 5/9 
6Y3WGTB 

5Z40 7/8 

6BQ7A 4/- 
BBR7 17/- 
6BR8 5/- 
8BW8 9/8 
BBW7 9/- 
604 8/6 
605G 2/8 
606GT 8/- 

UL41 6/9 11.06 7/- 6AB6 4/- 606 4/- 
UL84 6/3 11.114 4/- 62407 8/- 8080 5/- 
UU5 7/- 184 5/- 8AG6 2/6 8026 7/- 
UU9 8/8 185 4/6 6AG7 6/- 6021 80/- 
UY21 10/8 1T4 8/- 8ÁH8 10/- 801.6 9/- 

ALL TEST & COMMUNICATION EQUIP- 
MENT has been thoroughly prepared in our 
Laboratories by fully qualified Electronic 
Engineers. 

MULLARD VALVE TESTER TYPE CTA20. 
Complete with charts (CT 80/3/3), £35. Carriage 30/ -. 
BC 221 FREQUENCY METERS 125 -20,000 ke /s. 
Accuracy 0.01 %. Complete with Individual Calibra- 
tion book. In brand new condition with headphones 
and Instruction. book. £45. P. & P. 20/ -. 
Mains P.S.U. for above, £11.10.0. Carriage 5/ -. 
FIELD TELEPHONES TYPE "F" housed In portable 
wooden cases. Excellent for communication in- and 
out -doors for up to 10 miles. For pair Including bat- 
teries and 1 /6th mile field cable on drum. £5.10.0. 
Carriage 10/ -. 
TELEPHONE HANDSET. Standard G.P.O. type; 
new 12/ -. P. & P. 2/ -. 
"S" Meter for H.R.O. Receivers. Brand new £2.10.0. 
Carriage paid U.K. 
CRYSTALS for H.R.O In original National Union 
Housing. 25/ -. P. á P. 2/ -. 
VARIOMETER for No. 19 sets. 17/6. P. á P. 3/ - 
LABORATORY TYPE VOLTMETERS. 160V AC/ 
DC 3" mirror Scale In wooden boxes, 9 }" o 81" x 3h" 
with carrying handle, new, 32/ -. P. á P. 3/ -. 
29/4188. AERIALS each consisting of ten 3ft. 1n. 
dia. tubular screw -in sections. lift. (6- section) whip 
aerial with adaptor to fit the 71n. rod, insulated base, 
stay plate and stay assemblies, pegs, reamer, hammer, 
etc. Absolutely brand new and complete ready to 
erect, In canvas bag. £3.9.6. P. á P. 1016. 

INSET MICROPHONE for telephone handset 2/6. 
P. á P. 2/ -. 

JK10A 16/- 
JK1oB 15/- 
JK11A 12/8 
JK18A 22/8 
JK20A 17/6 
JK21A 12/8 
MAT100 7/9 
MAT101 8/8 
MPF102 

11/- 
MPF103 9/6 
MPF104 

10/- 
MPF105 

10/- 
RA8608AF 

12/6 
1302151 12/6 
8%645 16/- 
Z Range 
Zener diodes 
8/6 each 
Z2A range 

7/6 ea. 
ZL range 

5/- ea. 
Z8 range 

7/6 ea. 

638 8/6 
6J6W 8/- 
8J7G 5/- 
8J7M 8/- 
8K6GT 8/- 
6E7 8/- 
6K7G 2/- 
6K7GT 4/9 
6K8G 8/- 
6K8GT 7/8 
BK250 24/- 
6L6G 8/- 
6LBG 8/9 
6L6GA 8/6 
61.70 4/- 
61,34 8/- 
6N7G 5/9 
6225 19/8 
687 7/- 

68A7 7/- 
68A7GT 8/6 
8807 7/- 
8807GT 6/- 
8E307 7/- 
6827 8/8 
88J7G 8/8 
BgBJJ7GT 6/6 

68E7 5/8 
88L7GT 6/8 
681,17 4/- 
88Q7GT 8/- 
8897 2/- 
81/60 7/8 
8V8GT 7/6 
6VBM 8/- 
8%4 4/- 
8%60 8/- 
8Z5GT 5/8 
8Y60 8/- 
8-30L2 14/8 
6Z4 6/- 
7B7 7/- 
7C5 12/6 
706 8/- 
707 6/- 
7F8W 12/6 
7H7 6/8 

7V7 5/- 
7Y4 9/8 
7Z4 4/6 
9D2 8/- 
9D6 2/- 
1029 9/- 
10P14 18/6 
11EZ 15/- 
12A6 8/- 
12AT6 5/8 
12AT7 6/6 
12AV6 8/2 
12AV7 8/8 
12AU7 5/9 
12AT7WA 

12AX7 88 
12AY7 11/6 
12BA8 6/8 
126E6 5/9 
12BH7 8/8 
1208 3/- 
12E1 17/- 
1226 8/- 
12J7GT 8/8 
12K711T 8/- 
12K8M 10/- 
12Q7GT 5/- 
12807 4/6 
12807 8/- 
12827 8/- 
12027 4/- 
12827 5/- 
1'28L7GT 

128N7GT5/e 
12827 5/- 
12Y4 2/- 
1301 4/- 
1487 17/8 
19AQ5 5/9 
19E2 15/- 
19113 40/- 

COIOMOR 

brand 
ALL valves 
guaranteed 

19G6 15/- 
1924 65/- 
20A2 85/- 
20P4 22/- 
26L8GT 8/8 
25125 e/- 
26Z4G 9/3 
26Z6 7/8 
26Z4GT 9/6 
26D7 8/8 
30015 15/6 
S0C18 18/- 
SOF6 18/- 
30FL1 17/3 
30FL1219/e 
30FL13 9/8 
SOFL1418/- 
SOL16 17/8 
30L17 17/8 
30P12 14/9 
30P19 18/- 
SOPL1 18/- 
30PL1318/4 
30PL14 18/4 
33A/1101K 

31526011 7%- 
36T 17/6 
36W4 5/- 
36Z3 11/8 
35Z4GT 7/6 
357.50T 8/- 
37 4/- 
38 4/- 
42 56 
600136031/6 
50L6GT 8/6 
67 8/- 
68 6/- 

76 6/8 

77 6/6 

80 5%6 
81 9/- 
83 10/- 
84 5/- 
86A2 8/- 
282A 100/- 
307A 5/6 
3100 25/- 
35013 8/- 
357A 7/- 
368A 5/- 
368A8 30/- 
S93A 27/8 
408C 80/- 
448A 8/- 
703A 80/- 

705A 
715B 
717A 
803 
807 
808 
813 
815 
829B 
830B 
832A 
843 
866A 
884 
954 
956 
956 
967 
968A 
1625 
1629 
2061 
4043C 
49190 
5678 
6678 
5096 
6704 
5726 
6067 
6060 
8084 
6065 
6080 
6146 
8013A 
8020 
9001 
9002 
9003 
9004 
9006 

10/- 
801- 

2218 
8/- 
8/- 

76/- 

50/- 
4/- 

/- 
10/- 

14/7 
2/8 
2/- 

4%- 

4%8 
5/- 

85/- 

Ì- 
10/- 

9%- 
7/- 

15/8 
7/- 
81- 

22/- 
28/- 
25/- 
15/- 

4/8 

2/8 
2/8 

C.R. Tubes 

E460/B/16 
70/- 

09J 75/- 
VCR97 32/8 
VCR1O3A 

80/- 
VCR61760/- 
617B 55/- 
5170 80/- 
3E01 40/- 
3FP7 45/- 
6CP1 80/- 
88D 80/- 

RADIO FREQ.: THERMOCOUPLE METERS 
350mA 2" round plug -In .. . .. 14/6 
1 Amp 2} " round prof. . .. .. 17/6 
1 Amp 2f" square panel .. 
5 Amp 2" round panel .. .. 17/6 

P. & P. 3/- each 
DC MOVING COIL METERS 
0-5µA 21" round prof. 
200µA 2" round panel sealed 
750-0-7501/A 2" round plug -In .. 
1 mA 21" square panel 
1mA 2" round panel sealed . 

5mA 
5-0-5mA 
10-0-10mA 
0-0OmA 
10mA 
25mA 
50mA 
75mA 
100mA 
100mA 
100mA 
100mA 
2 Amp 
5-0-5 Amp 
8 Amp 21" round pane 
25 Amp 3I" round prof. 
50 Amp 21" round pane 
20V DC 2" square pane 

25/- 
22/6 
20/- 
30/- 
27/6 

2" round clip fix panel or prof. .. 20/- 
1}" round panel .. .. .. 17/8 
2 1" round panel . .. .. 17/8 
2 }" round panel .. .. .. 17/6 
21" square panel .. .. .. 25/- 
2}" square panel .. .. .. 25/- 
2;" square panel .. .. .. 25/- 
21" plug i n .. .. .. .. 14/- 
t }" prol. .. .. .. .. 17/6 
1 }" round pane .. .. .. 17/6 
2} "round pane .. .. .. 19/- 
3}" round pane .. .. .. 25/- 
2}" round pane .. .. .. 22/6 
21" round pane .. .. .. 25/- 

.. .. 25/- 

.. .. .. 27/6 

.. .. .. 27/6 

.. .. .. 19/- 
150V DC 4" round panel .. .. .. 25/- 
1.5kV with res. 2" round panel .. 27/6 
1500V Electrostatic 21" round plug -In .. 25/- 
MINIATURE METERS. General Electric 11" round 
flush, clip mounted. 1mA DC 22/6; 25mA DC 20/ -; 
75mA DC 18/ -; 150mA DC 16/ -. P. á P.3 / -. 

SUB MINIATURE "PENNY" SIZE METERS. ALL OVERSEAS ENQUIRIES AND ORDERS 
1" round, flush, ring nut mounted 500 mA FOS, Cali- Please address to 

.,8 brated 0-1 mA, 201 -, P. á P. 3/ -. Colomor (Electronics) Ltd., 
ay 9-1 p.m. PERSONAL CALLERS WELCOME 

170 GOLDHAWK ROAD, LONDON W.12. 
Tel.: 01 -743 0899 
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YUKAMA `-O PROFESSIONAL ME r/KA4e 
flELF- SPRAY AEROSOL WAY - 
Get these AIR DRYING GREY HAMMER 
or BLACK WRINKLE (CRACKLE),..- 

Practical Wireless Classified Advertisements 
The pre -paid rate for classified advertisements is 1 /6d. per word (minimum order 18/ -), box number 1 /6d. 
extra. Semi -displayed setting £4. 12s. 6d. 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 pail. Advertisements, together with remittance, should be sent to the Advertise- 
ment Manager, PRACTICAL WIRELESS, George Newnes Ltd., 15/17 Long Acre, London, WC2, 
for insertion in the next available issue. 

SHORT -WAVE LISTENERS 

INTERESTED IN SHORT -WAVE RADIO? 
Then you'll be interested in the Radio New 
York Worldwide Listeners' Club! Each month 
thousands of Club members throughout the 
world receive a Club magazine filled with 
special features and news about international 
communications . . , about short-wave radio. 
Radio New York Worldwide (WNYW) is the 
only commercial, non -government short-wave 
station broadcasting from the United States. 
We're a special radio station with a very unique 
Listeners Club, in fact it's the largest Club of 
its type in the world today! We invite you to 
write in and request a free sample issue of the 
Club Magazine now ... you'll enjoy it! RADIO 
NEW YORK WORLDWIDE LISTENERS' 
CLUB, 485 Madison Avenue, New York 
10022, USA. 

WANTED 

WE BUY New Valves and Transistors. State 
price. A.D.A. MANUFACTURING CO., 116 
Alfreton Road, Nottingham. 

WE BUY New Valves, Transistors and clean 
new components, large or small quantities, all 
details, quotation by return. WALTON'S 
WIRELESS STORES, 55 Worcester Street, 
Wolverhampton. 

WANTED: Popular Brand New Valves. R.H.S., 
Stamford House, 538 Great Horton Road, 
Bradford 7. 

WANTED NEW 
VALVES ONLY 

Must be new and boxed 
Payment by return 

WILLIAM CARVIS LTD 
103 North Street, Leeds 7 

VALVES WANTED, brand new popular 
types boxed. DURHAM SUPPLIES (C), 
175 Durham Road, Bradford 8, Yorkshire. 

WANTED: New valves, transistors etc.; state 
price. E.A.V. Factors, 202 Mansfield Road, 
Nottingham. 

DAMAGED Avo Meters, Models 7 and 8, 
Damaged Meggers, any quantity. Send for 
packing instructions. HUGGETT'S LTD., 
2/4 Pawson's Road, West Croydon. 

RADIO /ELECTRONIC Retailers advised to 
send for Periodic lists of NEW /SURPLUS 
spares and components. Very good profits. 
Details from Box 73. 
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SERVICE SHEETS 

SERVICE SHEETS. RADIO, TV. 5,000 
Models. List 1/6. S.A.E. Enquiries. TELRAY, 
11 Maudland Bank, Preston, Lancs. 

SERVICE SHEETS (75,000) 4/- each: please 
add loose 4d. stamp: callers welcome; always 
open. THOMAS BOWER, 5 South Street, 
Oakenshaw, Bradford. 

SERVICE SHEETS for all makes, Radio, TV., 
Tape Recorders, 1925 -1967. Prices from 1 / -. 
Catalogue 6,000 models 2/6d. Free fault- 
finding guide with all sheets. Please send 
stamped addressed envelope with all orders/ 
enquiries. HAMILTON RADIO, 54 London 
Road, Bexhill, Sussex. 

RADIO, TELEVISION over 3,000 models. 
JOHN GILBERT TELEVISION, I b Shepherds 
Bush Rd., London W.6. SHE 8441. 

SERVICE SHEETS 
4/- each, plus postage 

We have the largest display of Service 
Sheets for all makes and types of Radios 
and Televisions, etc., in the country. Speedy 
service. 
To obtain the Service Sheet you require 
please complete the attached coupon 

Name: 

Address: 

To: S.P. DISTRIBUTORS 
35/36 Great Marlborough Street, 

London, W.1 

Please supply Service Sheets for the following 

Make: 

Model No Radio /TV 

Make: 

Model No. Radio /TV 

Make: 

Model No. Radio /TV 

I require the new 1968 List of Service 
Sheets at 1/6 each plus postage. 

(please delete items not applicable) 

¡enclose remittance of 
(which includes postage) 

MAIL ORDERS ONLY (Mar.) PW 

FOR SALE 

SILICON BC109C's N.P.N. Transistors. 
General purpose, very high gain, especially 
low noise. 3/11 ea. P. & P. 9d. C.W.O., 
C.O.D. 32 Philbeach Gardens S.W.5. 

FOR SALE 
(continued) 

SEE MY CAT. for this and that. Tools, 
materials, mechanical and electrical gear -lots 
of unusual stuff. This Cat. is free for the asking. 
K. R. WHISTON (Dept. PWC), New Mills, 
Stockport. 

HAMMERITE ENAMEL 

AIR DRYING JUST BRUSH ON 
it let. 8 / -,lpt. 19/ -. Cur: orders 

up toS /-,9d; up to10 /- ,1 /9d; 

TRIAL TIN over iv -, 3/-. Colon: blue, 
silver, black, bronze, Others 

(cover. 5 sq. tt., available. No primer needed. 
Paneltransfers, fireproof spray 

3/9 thinners etc. LIST FREE. 
INDUSTRIALISTS 

+9d. post. SAVE TIME AND ßß89'e 
(2 pints will do It Mini). 

AMAZING RESULTS . JUST TRY IT I 

FINNIGAN SPECIALITY PAINTS (PW) 
Mickley Square, Stocksaeld, Northumberland 

Tel. Stocksfield 2280 

MINIFLUX 4 -Track stereophonic/mono- 
phonic heads. List 

each. 
MINIFLUX 4 -Track stereophonic/ 
monophonic Ferrite Erase Heads, List 
Price £3.10.0. -Special Offer 32/6 each, 
or supplied together (one of each) at 
£3.17,6. SKN4 4 -track stereophonic 
record /play heads for Transistor Circuits 
at 55/- each. Also available 4 -track and 
full -track monophonic Ferrite Erase 
Heads. All heads complete with technical 
specifications. Send S.A.E. for details. 
LEE ELECTRONICS, 400 Edgware Rd., 
Paddington 5521. 

Yoken Aerosol anent, contaons 16 o,,. fine quality 
durable easy Instant, Wray. No stove bLLing required. 
Hammers available in grey, blue. .old, bronze. 
Modern Eggshell Black Wrinkle(Crackle) all as 11/11 

1.Ak mage aid. per uah- 

ruwgn se 
lack 
.,k ran. Also Dura o. Ì,eas and w 

nt Slack Matt finish 111 on. sell -aDraY cana 

Farris. Its 
SPECIAL OFFER 1 can plus optional for transferable 

trl,ger handle laine Sid for I. I I, carrae 

. car walks./ e 
e secs aras . .r 

Please enclose cheque of P.O. for total amount so 

YUKAN Dept. PW /B 

307a EDGWARE ROAD, 
LONDON, W.2. 

Open all day Saturday. Closed rh,,.way a ,..Aeons 

MORSE EASY ! 
FACT NOT FICTION. ti you start RIGHT you be 

reading amateur and commercial Morse within a month. 
(Normal progrese to be expected.) 

Using scientifically prepared 3 -speed records you 
automatically learn to recognise the code RHYTHM 
without translating. You can't help it. it's easy as learning 
a tune. 18 W.P.M. in 4 weeks guaranteed. 

For details and course C.O.D. ring, s.t,d. 01 -660 2896 

send 8,1. stamp for explanatory booklet to: 
G3C115 /P. 45 GREEN LANE, PURLEY, SURREY 

(continued on next page) 



FOR SALE 
(continued) 

CURSONS 
TRANSISTORS 

ALL GUARANTEED 

1/- each. BAY31, BAY50, DK10, 
0A70, 0A81, OA10, 0A200, 
0A90, 0A91, 0A259. 

2/- each. XA101, XA102. OC71, 
0072, 0081, 0081 D, 0C44, 
0C45, GET16, FST3 /1, ACY22. 

3/- each. 0C139, 0C140, 2N706, 
2N708, 2N2894, BY100, 
RAS310AF, 2N914, 2N916, 
BSY25, BSY26, BSY27, BSY95A, 
AFZ12, BFY18, BFY19, BFY26, 
B FY36. 

7/6 each. RAS508AF, CRS3 /40, 
BLY10, BLY11, BUY10, BUY11, 
ADY22, ADY23, ADY24, 2N2234, 
2N2235, 0C22, 0C26, 0C28, 
0C35. 

ZENER DIODES 
3.9v to 26v, áw 3/- each, 1.5w 
4/ -, 7w 5/- each. 

SAE, full new list: - 
B. W. CURSONS 

78 BROAD STREET 
CANTERBURY, KENT 

MISCELLANEOUS 

ELECTRONIC MUSIC? 
Then how about making yourself an electric organ? Constructional data available - full circuits, drawings and notes! It has 
5 octaves, 2 manuals and pedals with 24 stops -uses 41 valves. With its variable attack you can play Classics and Swing. 
Write NOW for free leaflet and further details to C. eic S., 20 Maude Street, Darlington, Durham. Send 3d. stamp. 

EDUCATIONAL 

RADIO OFFICER training courses. Write: 
Principal, Newport and 'Monmouthshire 
College of Technology, Newport, Mon. 

BECOME "Technically qualified" in your 
spare time, guaranteed diploma and exam. 
home -study courses in radio, TV servicing and 
maintenance. T.T.E.B., City and Guilds, etc.: 
highly informative 120 -page Guide -free. 
CHAMBERS COLLEGE (Dept. 857K), 148 
Holborn, London, E.C.1. 

CITY & GUILDS (electrical, etc.) on "Satis- 
faction or Refund of Fee" terms. Thousands of 
passes. For details of modern courses in all 
branches of electrical engineering, electronics, 
radio, TV., automation, etc., send for 132 -page 
Handbook -FREE. B.I.E.T. (Dept. 168K), 
Aldermaston Court, Aldermaston, Berks. 

RADIO OFFICERS see the world! Sea -going 
and shore appointments. Trainee vacancies 
during 1968. Grants available. Day and 
Boarding students. Stamp for prospectus. 
Wireless College. Colwyn Bay 

SITUATIONS VACANT 

RADIO TECHNICIANS 
A number of suitably qualified candidates 
are required for unestablished posts, leading 
to permanent and pensionable employment 
(in Cheltenham and other parts of the UK, 
including London). There are also oppor- 
tunities for service abroad. 

Applicants must be 19 or over and be 
familiar with the use of Test Gear, and have 
had practical Radio /Electronic workshop ex- 
perience. Preference will be given to such 
candidates who can also offer "O" Level 
GCE Passes in English Language, Maths and/ 
or Physics, or hold the City and Guilds 
Telecommunications Technician Intermediate 
Certificate or equivalent technical qualifica- 
tions. A knowledge of electromechanical 
equipment will be an advantage. 

Pay according to age, e.g. at 19 -£828, 
at 25- £1,076. 

Prospects of promotion to grades in salary 
range £1,159 -£1,941. There are a few posts 
carrying higher salaries. 

Annual Leave allowance of 3 weeks 3 days 
rising to 4 weeks 2 days. Normal Civil 
Service sick leave regulations apply. 

Application forms available from: 

Recruitment Officer (RT /37), 
Government Communications 
Headquarters, 
Oakley, Priors Road, 
CHELTENHAM, Glos. 

TRAINEE RADIO 
TECHNICIANS 

A PROGRESSIVE CAREER 
IN THE FIELD OF 

RADIO AND ELECTRONICS 

Applications are now invited for an 
intensive training course of 3 years, leading to 
appointment as a fully qualified RADIO 
TECHNICIAN, with further prospects of 
progression to the Telecommunication Tech- 
nical Officer Class. 

Generous Pay and Conditions while under 
training. 

Candidates must be over 16 and under 
21 years of age as at September 9th 1968, 
on which date training commences. 

Minimum educational qualifications re- 
quired are Passes at G.C.E. "0" Level in 
English Language, Mathematics and Physics 
(already held or expected to be obtained in 
the Summer 1968). Equivalent passes in 
Scottish or Northern Ireland Certificates and 
C.S.E. Grade I passes are also acceptable. 

Closing date for applications 31st March, 
1968. Interviews will be commenced about 
end of April. 

Apply for full details and application form 
to: 

THE RECRUITMENT OFFICER (TRT /37) 
GOVERNMENT COMMUNICATIONS 

HEADQUARTERS 
OAKLEY, PRIORS ROAD, 

CHELTENHAM, GLOS. 

SITUATIONS VACANT 
(continued) 

TV and Radio, City & Guilds, R.T.E.B. 
Certs., etc. on 'Satisfaction or Refund of Fee' 
terms. Thousands of passes. For full details of 
exams and home training courses (including 
practical equipment) in all branches of Radio, 
TV, Electronics, etc. write for I32 -page 
handbook -FREE. Please state subject. 
BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY, (Dept. 137K), Aldermaston 
Court, Aldermaston, Berks. 

FREE TO AMBITIOUS ENGINEERS! 132 
page Guide to B.Sc. (Eng.), A.M.1.E.R.E., 
A.M.S.E., A.M.1.M.I., CITY & GUILDS, 
A.I.O.B., A.R.I.C.S., G.C.E., etc. on 'Satis- 
faction or Refund' terms. Thousands of passes -over 600 Home Study Courses in all branches 
of Engineering, Building, Radio, Electronics, 
etc. Write: B.I.E.T. (Dept. 169K), Aldermaston 
Court, Aldermaston, Berks. 

TRAIN TODAY 
FOR TOMORROW 

Start training TODAY for one of the 
many first -class posts open to tech- 
nically qualified men in the Radio 
and Electronics industry. ICS provide 
specialized training courses in all 
branches of Radio, Television and 
Electronics -one of these courses will 
help YOU to get a higher paid job. 
Why not fill in the coupon below and 
find out how? 
Courses include : 

RADIO /TV ENG. ft SERVICING 
AUDIO FREQUENCY 
CLOSED CIRCUIT TV 
ELECTRONICS -many new courses 
ELECTRONIC MAINTENANCE 
INSTRUMENTATION AND 
SERVOMECHANISMS 
COMPUTERS 
PRACTICAL RADIO (with kits) 
PROGRAMMED COURSE ON 
ELECTRONIC FUNDAMENTALS 

Guaranteed Coaching for : 
Inst. Electronic ft Radio Engs. 
C. ft G. Telecom. Techns' Certe. 
C. a G. Electronic Servicing 
R.T.E.B. Radio /T.V. Servicing Cert. 
Radio Amateurs' Examination 
P.M.G. Carts. in Radiotelegraphy 
General Certificate of Education 
Start today -The ICS Way r--- - - - - -- 

INTERNATIONAL 
CORRESPONDENCE SCHOOLS 

Dept. 173, Parkgate Rd., London, S.W.11. 
I Please send FREE book on I 

I Name 
Address 

3,68 I 

(continued on next page) 
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SITUATIONS VACANT 
(continued) 

SITUATIONS VACANT 
A Vacancy exists for a young man aged 18 years or over, who 
possesses some knowledge of Transistor Circuitry and Fault - 
Finding. Further "on the job" training will be given in the 
field of Telecommunications. 

Please apply to Personnel Manager, 
Cambridge Works Ltd., Haig Road, Cambridge. 
Tel. Cambridge 51351 Extn 327 

TAPE RECORDERS, TAPES, Etc. 

TAPES TO DISC -using finest professional 
equipment 45 rpm -18/ -. S,A,E. leaflet. 
DEROY, High Bank, Hawk Street, Carnforth, 
Lancs. 

GEE'S Recording Tape and Audio Accessories 
cost less! Send 1/- for illustrated catalogue. 
Gee Bros. Radio, 15 Little Newport Street, 
London. W.0 2. Gerrard 6794. 

ELECTRICAL 

NEAT 
LIGHT 
SPEED 

CONTROL 
LATEST ELECTRONIC BREAKTHROUGH. CUT 
YOUR ELECTRICITY BILLS BY HALF. FINGER- 
TIP CONTROL OF' ALL ELECTRICAL 
APPLIANCES UP TO 3000 WATTS. HEAT. Vary 
the heat of your ELECTRIC FIRES, and save elec- 
tricity. Ideal for ELECTRIC BLANKETS, household 
IRONS, simmer your ELECTRIC KETTLE. Excellent 
for SUN -RAY LAMPS. LIGHT. Control the brightness 
of all household LAMPS, from a glimmer to full 
brightness. Ideal for SPOT LAMPS, ARC LAMPS, 
etc. Useful for FLOODLIGHTS. SPEED. Controls 
the speed of ANY ELECTRIC DRILL, for any 
application. Super for LATHES, GRINDERS, FOOD 
MIXERS, VACUUM CLEANERS, WASHING 
MACHINES, SPIN DRYERS, HEDGE CUTTERS. 
WILL CONTROL ALL AC/DC MOTORS UP TO 
2 H.P. These units must not be confused with ordinary 
resistances and rheostats that waste power. Contained 
in a strong metal case, in black or grey, size now 
6 x 51 x 21ín. SIMPLE TO USE. No specialised 
knowledge required. A unique electronic achievement, 
contains 7 semiconductors, thyristors and scores of 
micro miniature electronic components. COMPLETE- 
LY SAFE AND APPROVED. Brand new and 
ready to me u improved de -he model. Price 8 GNB. 
carriage and Insurance 10/ -. Trade enquiries invited. 
Free demonstration at our premises. 

- /--/Ì Tpr 
UN vR, M M- -- C Q c. 
RTYPE 

T,R. G.D.X.,/20.C. 

TALKIE-PHONE 
A Two-way Intercom Oct. ideal for all ! -way communi- 
cation, 

i- 
cation, indoor/outdoor use. Home/office use. They twill 
work up to great distances. No G.P.O. licence required. 
Made to high standard. Government specifications. A..; 

used by Tank Commanders. The complete set ready to 
use, nothing more to buy, 39/6, p.p. 8 / -. Bargain oiler 
to Practical Wireless readers, 2 complete sets, 98.10.0, 
p.p. 7/6. Limited stocks. 

BUMPER BARGAIN PARCEL. Many useful 
assorted components soil lock. 5/- a parcel, p.p. 2 /6. 

HEAVY DUTY RELAYS 
Heavy duty, 12 volt or 24 volt, relays. With I pair 
heavy duty D.P.D.T. contacts plus numerous low 
current contacts. Metal mounting baseplate. Paxolin 
terminal block. Suitable for aerial changeover units. 
Ideal for the experimenter. Price S / -, p.p. 2/ -. 
Four for 11, post free. 

FANTASTIC rre*Y 
CONSUMPTION 

Brand new fully transistorised C:ommumicat uns 
Receiver. Specifications: 4, complete ranges 550 Kies 
to 30 Mcls, covering all amateur bands, shipping and 
trawler bands, and broadcast band. A highly erne eut 
double tuned superhet, comprising RIF aerial timing 
section, A.V.C. and built in B.F.O. for C.W. or BBB 
reception. Ideal for fixed or mobile reception. With 
speaker and headphone output. Hammer finished robust 
steel case of pleasing m dens design. Size approx. 
9 x 7 x bin. British manufacture. Due to huge purchase 
we can offer these excellent receivers at less than half 
their normal price. Complete with handbook. 912.10.0, 
carriage 15/ -. Headphones if required 15/- extra, pp. 
3/6. FREE, FREE. First orders received up to ten 
days after publication date of this advertisement will 
receive free a wonderful battery eliminator enabling 
you 

t from the 
run this receiver and most transistor radios 

MINIATURE SMOOTHING 
CHOKES 

rì0 mia. 10 Henrys. Na . mauofacture.2/11, P.P. 
I I. To for 6/6 lied Ir.e 

POWER CONVERTER 
New type low drain convertor unit. The main feature 
of this unit is its very low battery drain, not to be con- 
fused with dynamotors or rotary convertors. 12 t olt 
D.C. input gives 250 volts A.C. output suitable Icr 
radios, fluorescent lighting, and A.C. only equipment. 
Complete and brand new with full connecting leads and 
battery clips. Price 14.10.0, carriage 10 /- 

DEPT. P.W.B 

(GLOBE SCIENTIFIC LTD 
24 CAWOODS YARD, MILL STREET, 

MARSH LANE, LEEDS, 9. 

New walk round scientific store now open at this 
address. Callers welcome. Open 7 days a week. 
Postage rates apply U.K. only. S.A.E. with all 
enquiries please. C.O.D. 3/8 extra. 
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BOOKS & PUBLICATIONS 

AUDIO. America's foremost journal. Year's 
subscription 50/ -. Specimen copy 4/6. All 
American radio journals supplied -list free. 
Willen (Dept. 40), 61a Broadway, London E,15. 

SURPLUS HANDBOOKS 
19 set Circuit and Notes .. .. 4/6 p/p 6d. 
1155 set Circuit and Notes ,. ,. 416 p/p 6d. 
H.R.O. Technical Instructions ,. 316 p/p6d. 
38 set Technical Instructions.. .. 3/6 p/p 6d. 
48 set Working Instructions 3/6 p/p 6d. 
88 set Technical Instructions.. .. 5/- p/p 8d. 
BC.221 Circuit and Notes .. 3 /6 p/p 6d. 
Wavemeter Class D Tech. Instr. 3 /6 p/p 6d. 
18 set Circuit and Notes .. 3/6 p/p 6d. 
BC.1000 (31 set) Circuit and Notes .. 3/6 pip 6d. 
CR.100/8.28 Circuit and Notes .. S/6 p/p 9d. 
R,107 Circuit and Notes .. 51- Piped. 
AR.88D Instruction Manual ,. 15/- pip 1/6 
82 net Circuit and Notes .. 4/6 p/p 6d. 
Circuit Diagram 3/- each post free, R- 1116/A, 
R.1224/A, R.1355, R.F. 24, 25 and 26, A.1134. 
T.1154, CR.300. BC.312, BC.342, BC.348J, BC.348 
(E.M.P.), BC.624, 22 set. 
52 set Sender and Receiver circuits 6/ post free 

Resistor colour code Indicator, 1/6 p/p 6d. 

S.A.E. with all Inquiries please. 
Postage rates apply to U.K. only. 

Mai/ order only to: 

INSTRUCTIONAL HANDBOOK 
SUPPLIES 

DEPT. PW, TALBOT HOUSE, 
28 TALBOT GARDENS, LEEDS 8 

METAL WORK 

METAL WORK: All types cabinets, chassis 
racks, etc., to yours pecifications. PHILPOTTS 
METAL WORKS LTD., Chapman Street, 
Loughborough. 

RECEIVERS & COMPONENTS 

150 NEW ASSORTED Capacitors, Resistors, 
Silvered Mica, Ceramic, etc. Carbon, Hystab, 
Vitreous, 1 -20 watt, 12/6 Post Free. WHIT - 
SAM ELECTRICAL, 18 Woodrow Close, 
Perivale, Middlesex. 

DUXFORD ELECTRONICS (PW) 

Cutoff], Cambs. 
C.W.O. P. a P. 1 / -. Minimum order value SI -. 

POTENTIOMETERS (Carbon): Long life, low noise. 
3W at 70 °C. +20 %. S }M, ,630 %> IM. Body dia., 
lin. Spindle, lin. x }in. 2/ each. Linear: 100, 250, 500 

ohms etc., per decade to 10M. Logarithmic: 5k, 10k, 

25k, etc. per decade to 5M. 
SKELETON PRE -SET POTENTIOMETERS 
(Carbon): Linear: 100, 250, 500 ohms etc., per decade 
to 5M. 
Miniature: 0.3W at 70 °C. +20% SIM, ±30% > }M, 
Horizontal (0715. X 0.415. P.C.M.) or Vertical (0.415. X 

0.21n. P.C.M.) mounting, 1/ each. 
Submin. 0 1 W at 70 °C. ± 20% S 1 M, ± 30 %> 1M. 
Horizontal (0.4in. X 0.2In. P.C.M.) or Vertical (0.21n. X 

0.11n. P.C.M.) mounting, 10d. each. 
RESISTORS (Carbon film): High stability, very low 
noise. 1W at 70 °C. Body ' -,In. X fin. Values In each 
decade: 10, 11, 12, 13, 15, 16, 18, 20, 22, 24, 27, 30, 33, 35, 

39, 43, 47, 51, 56, 62, 88, 75, 82, 91 from 4.751 to 1M. 
5 %, 2d. each. 1.2M, 1.5M, 1.8M, 2.2M, 2.7M, 3.3M, 

3.9M, 4.7M, 55M, 6.8M, 8.2M, 10M. ±10%, 2d. each. 
SILICON RECTIFIERS: 0.5A at 70 °C 400 P.I.V., 31 -- 
800 P.I.V., 3/3. 1,250 P.I,V., 3/9. 1,500 P.I.V., 4/.. 
SEMI- CONDUCTORS: (all new) OAS, 0A81, 1/6. 
0C44, OC45, 1 /9. OC71, 0072, 0073, OC81, OC81D. 
OC82D, OC170, 0C171, 2/3. 0C140, AF115, AF116, 
AF117, 3/.. 

SEND S.A.E. FOR FULL CATALOGUE. 

(continued on next page) 



RECEIVERS & COMPONENTS 
(continued) 

BRAND NEW TELEVISION TUBES 
2 YEAR GUARANTEE. HUGE RANGE 

12" £3; 14" £4.15.0; 17" £5.15.6 
19" £6.17.6, etc., etc. Carriage, etc. 12/- 
Also British and Telefunken valve lists! 
PHILIP H. BEARMAN, 6 Potters Road, 
New Barnet, Hertfordshire. Tel. 449/1934 

PHILIPS 625 UHF conversion kits two 
complete IF and time -base panels, Escutcheon 
Kit and knobs. 22/6 each post paid. 
BARTLETTS, 38 Clifton Road, Greenford, 
Middx. 

RECEIVERS & COMPONENTS 
(continued) 

LAFAYETTE HE.30 RECEIVER with external 
L.S. Almost unused. Offers. Box No. 72. 

N.P.N. SILICON PLANAR V.H.F. Epitaxial 
transistors. High power version of P346A. 
TO5 case by S.G.S. Fairchild. PT, 3.0 watts; 
FT, 550 Mc /s; VCBO, 25 volts. 1 -9 at 5/- each. 
10-24, 4!6 each, 25 -99 at 4/- each, 100 up 
3/6 each. STONEMAN & TURPIN, LTD. 
2 The Rye, Eaton Bray, Dunstable, Bedfords. 

FET's MPF105 suitable for 2N38I9 applica- 
tions, 10/ -. Resistors + and }W 5% 4.70 - 
4.7MI1 2d. each. Capacitors, rectifiers, etc. 
S.a.e. price list. -STUDENT ELECTRONIC 
SERVICES, 194 Regent Road, Salford 5. 

RECEIVERS & COMPONENTS 
(continued) 

HRO RECEIVERS suitable for spares or 
rebuild. Carriage £1 .. .. .. .. £5 0 

PCR RECEIVERS -similar. Carriage £1.. £2 10 

Resistance and Capacity Bridgea (110 volt).. £7 0 

Cossor Ganging Oscillator .. .. .. £5 0 

Portable Teleprinter in Transit Case (Ger- 
man origin). Carriage £1 10s. .. .. 15 0 

Assorted Package Resistors .. .. package 5 

Trimmers Pt. No. CX999 for AR88 .. each 1 

Ceramic Coil Formers 
High Voltage Capacitors price on application. 

Please send S.A.E. for lists 

AERONAUTICAL ft COMMERCIAL 
INSTRUMENTATION LTD. 

Springfield Road, Chesham, Bucks. 

0 

o 
o 

o 

o 

o 

0 

BIPAK CEMICONDUCTORS 
Once only offer * 

ag 2N2926 Oraead 5 for 10/- 

IN914 Tested Diodes * 
MICRO 12 for 10/- 

0A202 Silicon diodes * 
150 Piv 200mA 15 for 10/- 

AF Red Spots fully tested* 
10,000 only 20 for 10/- 

Fantastic value 

BI -PAK'S FAMOUS BY100 
100% 800 PIV 550mA * 
BRAND NEW 3/- EACH 

1 AMP SCR's 
Brand New Marked 
C RS1 /400 12/6 ea. 

0071 
I 

10 
for 

Marked 

7 AMP SCR's 
200 PIV, stud type 

9/6 each 

UNIJUNCTION TRANS. 
UT46 eqvt. 2N2646 7/6 

BC107 -8 -9 4/6 each 

BSY95A 3/- each or 
4 for 10/- 

OR P12-60 8/- each 

SET OF 4 TRANSISTORS 
Complete with circuitry, £r 
building instructions for radio. 
All boxed. 5/- box 

6 VHF TRANS. 667 
Equivalent AF116/117 10/- 

8 RADNOR HOUSE, 93 -97 REGENT STREET, LONDON W1 

A 
L 
E 

2N706 
10 for 10/- 

Marked 

MAT'S 
100/120 
4 for 10/- 

2G371- 
D1476 

15 for 10/- 

1S130 
diodes 

30 for 10/- 

AEY1 1 

tunnel 
diode 10/- 

* BRAND NEW ALL MARKED * 
20 Germ diodes 
Egvt. 0A70 -79- 
81. AEI CG64H 
sub -min 10/- 

25 PNP 
Germ Trans. 

Top T Value 20/- 

0A182 Gold 
Bonded Diode 

Egvt. 0A5 
8 for 10/- 

200 DIODES 10/- 
Silicon, Germ. and Zeners, Sub -min Glass 

Assorted. Untested. Identification Chart Free 

100 TRANS. 10/- 
PNP Germ. Untested. Super Value 

* * * * * * 

Over 4 million devices must be cleared THIS 
MONTH to make room for the new 1968 stocks 

now awaiting delivery to our warehouse 

LOOK ! SALE PRICE FOR THESE 10/- PAKS 
QUALITY TESTED - VALUE 

4 0A10 Diodes Mullard 
5 2G417 Egvt. AF117 
8 0A70 Diodes Mallard 
4 0A47 Gold Bonded Diodes 

12 Assorted Germ. Diodes Marked 
4 AC126 Germ. PNP Trans. 
5 1 Amp Germ. Rect. 200 Ply 
1 ORP61 Photo -conductive cell 
4 Silicon Rects. 100 PIV 750mA 
3 AF117 Trans. Mullard Type 
7 0081 Type Trans. 
3 0C171 Trans. Mullard Type 
2 GET9 Power Trans. 60 VcB. 8A 

25 Trans. Heatsinks fit TO18, S012, etc. 
2 25701 Sil. Trans. Texas NPN 
2 Zeners Z2A150F. 15V 1 watt 
3 12 Volt Zeners 400mW 
2 Dritt Trans. 2N1225 Germ. PNP 100 Mc 
6 Matched Trans. 0C44/45/81/81D 
3 1 Watt 5.6 Zeners 

16 White Spot RF Trans. PNP 
5 Silicon Rects. 3 A 100 -400 PIV 
2 10 A Silicon Rects. 100 PIV 
2 0C140 Trans. NPN Switching 
1 12 A SCR 100 PIV 
3 Sil. Trans. 25303 PNP 
4 Zener Diodes 250mW 3-12V 
3 200 Mc /s Sil. Trans. NPN BSY25/27 
3 Zener Diodes 400mal 33V 5% Tol 

g/_ 
4 High Current Trans. 0C42 Egvt. 
2 Power Transistors 1 OC26 1 0C35 
5 Silicon Rects. 400 PIV 250mA 
4 0075 Transistors Mullard Type 
1 Power Trans. Oc20 100V 
2 Low Noise Trans. NPN 2N929/30 
1 Sil. Trans. NPN VCB 100 ZT86 
8 OA81 Diodes 
4 OC72 Transistors Mullard Type 
4 0077 Transistors Mullard Type 
5 Metal Alloy Transistors Mat Type 
4 SII. Recta. 400 PIV 500mA 
5 GET884 Trans Egvt. 0C44 
5 6E7883 Trans. Egvt. 0C45 
3 VHF Sil. Epoxy Trans. NPN 100 Me /s 
2 2N708 Sil. Trans. 300 Mc /s NPN 
5 GT41/45 Germ. Trans. PNP Egvt. 0071 
3 GT31 LF Low Noise Germ. Trans. PNP 
8 0A95 Germ. Diodes Sub -min 
3 NPN Germ. Trans. NKT773 
2 0C22 Power Trans. Germ. 
2 0C25 Power Trans. Germ. 
2 0073 Mullard Trans. 
4 AC128 Trans. PNP High Gain 
2 AC127/128 Comp. pair PNP /NPN 
3 2N1307 PNP Switching Trans. 

20 Germ. Diodes General Purpose 
7 CG62H Germ. Diodes Egvt. 0A71 
3 AF116 Mullard Type Trans. 

IMPORTANT NOTICE We have not changed our name or 
amalgamated with any other Pak firm. 

You can only obtain our advertised stock by sending to: 
BI -PAK SEMICONDUCTORS, C.W.O. please add 1/- p.p. 
8 Radnor House, 93 -97 Regent Street, London, W1. 
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RECEIVERS & COMPONENTS 
(continued) 

Pocket -Size TRANSISTOR TESTER 
Tests Transistors in or out of set - Tests 
both P.N.P. and N.P.N. 
Price 30 /- Battery and Post Free. 
300 m/W AMPLIFIER KITS 
Comprising: Full instruction manual - 
Transformers - Printed circuit - Transis- 
tors- Resistors- Electrolytics- Potentio- 
meter - Flex - Copper wire - and solder e. 
Price 35/- Post Free. 
9-VOLT POWER PACK KITS 
Comprising: Full instruction manual - 
Resistors - Transformer - Electrolytics - 
Mains lead - Flex - Printed circuit - 
Screws and nuts etc. 
Price 27/6. Post Free. 
VALVE VOLTMETER -KIT 
COMPLETE: £6.19.6 Post Free. 

BROOK & HILL ELECTRONICS 
995/997 SEVEN SISTERS ROAD, 

LONDON N.15 
(50 yds. from Wards Corner). 

STELLA NINE RANGE CASES 
Manufactured in Black, Grey, Lagoon or Blue 

Stelvetite and finished in Plastic- coated Steel 

Morocco Finish. The frame is of Dura with Alu- 

minium end platee. Rubber feet are attached and 

there is a removable back plate with removable 

Aluminium front panel. 

LIST OF PRICES AND SIZES 
which are made to fit Standard Alloy Chassis 

Width Depth Height 
£ s r 

81' 31' 10 

8 }' 31' 12 
81' 61' 17 

121' 6}' 1 12 

14 
1}' 

31' 1 0 
141' or 1 16 
161" 61' 1 11 
181' 10' 1 19 

6" 
Height 
£ e 

12 
14 
16 

1 1 
1 8 
1 1 
1 7 
1 14 
1 5 
2 4 
1 17 
2 10 

71' 
Height 
£ s 

14 
18 

1 15 
1 11 
1 4 
1 10 
1 18 
1 7 
8 7 
2 
2 17 

CHASSIS in Aluminium, Standard Sires, with Gusset 
Plates 

Sires to fit Cases All 24" Walle 
e d e d e d 

6 -x3' 5 8 10 "x7' 8 8 14 "x3' 7 
6'x4' 5 9 12-x3" 8 9 14-o9- 14 
8'x3' 8 8 12'x5' 7 8 16'x6- 10 
8'x6' 7 9 12-x8' 10 9 16 "x10- 16 

Poet on all orders 3/ -. 

E. R. NICHOLLS 
Manufacturer of Electronic 

Instrument Cases 

46 LOWFIELD ROAD 
STOCKPORT, CHESHIRE 

Tel: STOckport 2179 

8 
9 
o 

A2521 
DF92 
DK92 
DL92 
DL93 
DL98 
E80CC 
14880 
E88CC 
5591 
ECC81 

AF186 
AF239 
BC107 
BC108 
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QUALITY NEW VALVES 
Guaranteed six months. Postage 4d. 

7/6 ECC82 9/- EF98 7/- PCL84 7/- 
2/- ECC83 4/- EF183 6/- PCL85 S/- 
6/8 ECC91 2/- EF184 6/- PL38 8/9 
8/9 ECF82 8/8 EL84 4/8 PL81 6/3 
2/8 ECH81 5/- EL85 8/- PY81 5/8 
2/8 BF86 e/- EL91 2/- UCL82 6/9 
7/6 EF91 1/9 EY86 5/6 6BH6 3/8 
7/8 EF92 1/6 PCC84 5/8 OCHS 3/8 
7/6 EF93 8/8 PCF80 8/8 83A2 4/- 
1/8 EF95 2/8 PCL82 6/8 15052 7/8 
2/6 BF97 7/- PCL83 8/6 15002 4/- 

TRANS STORS 
Guaranteed twelve months. Post free. 

10/8 BC109 4/8 0070 
10/6 8E115 4/8 0071 
4/- BFI80 8/8 0075 
9/- BFY50 5/6 0081 

2/3 0081D 2/- 
2/8 00170 8/- 
8/9 21,71305 4/9 
2/6 2N2928Y8/- 

J. R. HARTLEY 
2 Waterloo Terrace 

Bridgnorth, Shropshire 

RECEIVERS & COMPONENTS 
(continued) 

RESISTORS 
} watt carbon film 5 %. 

All preferred values in stock from 10 ohms 
to IO megohms. 2d. each. 

Send S.A.E. for free sample 

CAPACITORS 
Mullard miniature metallised polyester P.C. 
mounting, all 250V d.c. working. 0.01mF, 
0.022mF, 0.047mF, 0.1mF, 0.22mF, all 

at 6d. each. 
Hunts tubular 0.1mF, 200V working 

at 3d. each. 
Send 6d. stamp for extensive list 

of low -priced Electronic Components, Instru- 
ments and Equipment. 

Please include 1/- postage and packing on all 
orders under LI. Dept. P. W.4. 

BRENSAL ELECTRONICS LTD. 
CHARLES STREET, BRISTOL 

SURPLUS (OVT) 
BARGEX 

FAMOUS NO. 19 SET TRANS /RECEIVER 
Covers 2 -8Mc /s in 2 bande. 
Il valve euperhet trans- 
ceiver including 807 P.A. 
Power reqe. LT 12V, H.T. 
ree. 275v. H.T. transmit 
500v. D.C. 
Slightly used 58/ -. 
Selected condition 85/ -. 

All 19 set ancillary parts available. 

No. 81 TRANSCEIVER. VHF 40 -48 Me /e. Tunable. 
90/60/41v. battery operation. 70/ -. 
No. 88 TWO WAY RADIO. 40 -42 Mc /e. Crystal con- 
trolled. 4 channel. 50 /- each. 
No. 88 TWO WAY RADIO. 7 -9 Mc /e. Tunable. 
40/- each. 
244 VHF RADIO TELEPHONE. 60 -95 Mc /e. Crystal 
controlled. 12v. DC operation. 27.10.0. 
No. 82 TRANSMITTER RECEIVER. 1.8 -10 Mc /e. 
Tunable or crystal controlled. 12v. D.C. operation. 
518.10.0. 
R.O.A. 029 TRANSMITTER RECEIVER. 2 -8 Mc /e. 
Complete station. Brand New. 12 or 24v. D.C. 
operation. 219.10.0. 
No. 52 RECEIVERS. Few left. Used (eerviceable). 
27.10.0. 
TUBULAR STEEL TELESCOPIC AERIAL 
MASTS. 
20ft. 4 section 70/ -. 
32ft. as above with 12ít. whip 801 -. 
34ft. 8 section 90/ -. 

MAKE YOUR OWN AERIAL MAST! 
bit 8ín., 21n. dia. Interlocking steel sections. 
(7 sections make 35ft. mast) 
20 /- per notion. 

NYLON GUY ROPES with semi- automatic 
tensioner. 33ft. 6/6; 50ít 7/6; 60ft 9/ -. 

CLASS 'D' WAVEMETER, 92/8. 
ROTARY TRANSFORMERS BY HOOVER. 
12v. D.C. input, Output 250v. D.C. at 125mA 
28/ -. 12v. D.C. input. Output 490v. D.C. at 
65mA. 25/ -. 
REJECTOR UNIT. For rejecting unwanted 
signals. Switched 4 ranges. 1.2.10 Mc /e. 80/ -. 
R.F. ANTENNA TUNER (A.T.U.). 160/80/40 
metres. 25 / -. 
MOVING COIL HEADPHONES. Soft rubber 
earpade. 19/6. 
D.L.R. BALANCED ARMATURE HEADPHONES. 
12 /5. 
HEADSET WITH BOOM MICROPHONE. As used 
with 88 Set. 22/8. 
MOVING COIL HEADPHONES AND MICROPHONE. 
21/5. 
MOVING COIL FIST TYPE MICROPHONE 17/8. 
TELE 'F' SETS. High Power No. 1. Mk. II with 
amplifier. New and Unused. 70/- each or lees ampli- 
fier 65/- each. 
All Items Carriage Paid Mainland only. List giving 
fuller detalle of these and many other eurplue 
bargain 2 / -. S.A.E.all enquiries (Please print clearly). 

A.J.THOMPSON (Dept.P.W.) 

"FILING LODGE ". CODICOTE, HITCHIN, RESTS. 
Phone: CODICOTE 242 

RECEIVERS & COMPONENTS 
(continued) 

BARGAIN PARCELS! 120 (minimum) Radio 
Parts, etc. Mostly new 12/6. G. HART, Lings 
Lane, Chelmondlston, Ipswich, Suffolk. 

COMPONENTS 
POSTAL SERVICE 
* RECHARGEABLE 

BLETEBSES 
(Sealed DEAC Ni -Cad) 

PP3 Equiv.: 9v. 87/- (p A P 2/ -) 
112 Equiv.: 1.25v. 82/8 (P 5 P 2/-) 
U7 Equiv.: 1.25v. 12/- (p 5 p 1 /8) 
Ull Equiv.: 1.25v. 26/- (p 5 p 1/6) 

* NEW BARGAIN PACK 
100 Hi -stab Realstore. 30 Silicon diodes (un- 
graded). 8 Rectifiers (top hat) .. .. .. 15/- 

* ASSORTED RESISTORS - Hi -Stab. 300 of 
(5 %. 'Iran 1, 1 watt, worth £3) 15/- 

(P. 5 P. 1/6 per order) C.W.O. 

S.A.E. for list of Induetriei Components 
for the Home Constructor. 

ELMBRIDGE INSTRUMENTS LTD. 
Island Farm Avenue, West Molesey, Surrey 

P.W. LOW COST 
HI -FI SYSTEM 

BASIC AMPLIFIER ONLY 

Kit of parts .. .. £2.0.0 

BASIC PLUS PRE -AMP 
Kit of parte .. .. 52 

Contains all transistore, resistore, capacitors, 
controls and group panel etc. as advertised in 

December Practical Wireless P.576. 

PARTS FOR POWER AMPLIFIER 
0028 matched pair complete with mica in- 

sulators and bushes per pair 19/- 
Enamelled Eureka Wire (1 ohm per yard) 

per yard . 6d. 

Resistor Kit R12 to R18 (including Eureka) .. 8/8 
Driver transformer. Trlfiler wound on Unleil 

core .. .. .. 21.5.0 
Tag strip, 14 tags .. 11- 
Power Amp Parte Kit. All above parts including 

wire and eleeving .. .. 22.10.0 post free 

S.A.E. for parts price list of complete amplifier, 
Power supply parts etc. 

C. it D. ELECTRONICS 
17 St. Lukes Road, Pallion, 
Sunderland, Co. Durham. 

WORLD RADIO ft TV 
HANDBOOK 1968, 42/- 

by JOHANSEN, postage 1/3 

Transistor Substitution Handbook new 7th 
ed. 15/ -. P. & P. 1/ , 
Electroniques Manual by Standard Telephone 
Co. 10/6. P. & P. 1/3. 
Electronic Counting, 'circuits techniques, 
devices by Mullard 27/6. P. & P. 1 / , 
PAL Colour T.V.; by Mullard, PAL System and 
Circuits described 12/6. P. & P. 1 / -. 
Colour T.V., PAL System new ed. by Patchett 
40/ -. P. & P. 1/3. 
HI -FI Year Book 1908 ed. 15/ -. P. & P. 1/3 
101 Ways to use your Oscilloscope by 
Middleton 21 / -. P. & P. 1 / -. 

Where possible 24-hour service guaranteed. 

UNIVERSAL BOOK CO. 
12 LITTLE NEWPORT STREET 

LONDON, W.C.2 
(Leicester Square Tube Station) 



TRANSISTOR BARGAIN BALE! NEW STOCK AT UNBEATABLE PRICES! 0C44, 0045 0081D now only 1/8 each 06.0.0 per 100. 0071, 0072 equivalent 1/- each) 28.0.0 per 100. 
ASY22 Switching Transistors 2/6 eachI 810.0.0 per 100. 2E753 N.P.N. Silicon Planar, 300mW. 260 Mc /e. High speed ew(tchiug . 2/6 eachl BSY28 N.P.N. Silicon Planar, Epitaxial, S00mW. 300 Me /s .. 216 each) BBY66 N.P.N. Silicon Planar, Epltaxial, 800mW. 100 Mc /e 2/6 eachl AFZ12 P.N.P. Germanium Alloy Diff. low noise V.H.F. amplifier 2/6 eachl 
20844A/ 20345A /2G346B/2G371A/2G378A/2G378A + diode .. 151- onlyl 
Complete Bete of transistor. for radio:- 
0C44/0C45/0045/0C81D/OC81/OC81 + diode . 10/- onlyi GET 897, 2 watts. Heat sink Included, . .. .. .. . 2/6 each! 

BYZ13. 6 amp. rectifiera .. . . . 2/8 each! Light sensitive translators similar to OCP 71 , 2/- each! UNMARKED, UNTESTED TRANSISTORS TO CLEAR . 7/8 for 50! Silicon diodes. Make excellent detectors Also eultable for keying electronic organs. 1/- each. 20 for 10 / -. 
BY 100 type rectifiera. SPECIAL REDUCED PRICE! ONLY 2/8 each. 24 /- dos. 

ELECTROLYTIC CONDENSERS 

50µF 460 volts .- 
8412F 276 volte 

t 600µF 30 volte .. 
800µF 15 volte .. 
500µF 25 volte 

E 
16/16/16, 350v .. 2/2 
60/60/60, 350v .. 2/7 

' 1,000 
100/2' 276v 818 
100/200/200/60, 2 7äv 9/- 
:3,000µF, 35v , 8/9 
1,500µF, 50v .. 4/- 

! FANTASTIC SELECTION) 
20 + 4 

.. 1/8 32 + 32 
1/8 8 + 8 

.. 1/2 8 + 16 
1/2 50 + 60 

. 10d. 40 + 40 
100 /100, 50v .. 8/2 
10,000µF, 12v .. 4/6 
1250µF, 50v . 4/- 
150/350, 800 /, v .. 41- 
250/250, 325v , . 4/- 
2000/2000, 25v .. 4/6 

276 volta .. 102. 
275 volte ,. 1/6 
450 volte . 1/9 
460 volta .. 1/9 
276 volte .. 2/- 

+ 20 276 volte .. 2/1 
250µF, 50v.. .. 10d. 
12,600µF, 30v , .18 /- 
30,000µF, 30v .. 25/- 
1,000 µF, 15v .. 1/6 
1,000µF, 18v 1/- 
6001.LF, 15v.. .. 10d. 

0 25µF 3 volt 
11.t.F . , 6 volt 
lµF .. 30 volt 
11.1,F 16 volt 
1p.F .. 50 volt 
125µF 18 volt 
21.I.F 3 volt 
2µF -, 9 volt 
2µF 70 volt 
2µF .. 160 volt 
2µF , , 360 volt 
1µF .. 360 volt 

2.5µF 25 volt 
3µF 3 volt 
3µF 12 volt 
3µF 25 volt 
811F , . 450 volt 
3.21AF 6 volt 
3.2µF , , 6.4 volt 
3.2µF .. 64 volt 
4µF , 4 volt 
4µF ' ,. 12 volt 
41,1F .. 26 volt 
4µF .. 64 volt 
4µF , , 100 volt 
51/F .. 6 volt 
5µF .. 26 volt 

All at 9/- 

6µF .. 50 volt 
51.1.F . 70 volt 
6µF .. 3 volt 
8µF . 12 volt 
8µF 15 volt 
6µF .. 150 volt 
814,F 3 volt 
8µF 6 volt 
8µF , . 25 volt 
81íF - 960 volt 
8)LF 50 volt 
8µF , , 276 volt 
10µF - 6 volt 
10µF , 10 volt 

10µF .. 25 volt 
12µF 3 volt 
12 , , 20 volt 
161pj,FF 30 volt 
16µF 150 volt 
201íF 3 volt 
20µF , , 6 volt 
20µF , , 9 volt 
20µF 15 volt 
26µF 6 volt 
251/F 12 volt 
26µF , , 16 volt 
26F 25 volt 
30µF 6 volt 

per donen. 20 per 10 /- (our selection). 

30µF 10 volt 
32µF .. 1.15 volt 
40µF S volt 
40µF 6.4 volt 
60µF 6 volt 
6010 9 volt 
60µF 12 volt 
64µF 2.5 volt 
64µF , , 9 volt 
100µF , 3 volt 
100µF .. 6 volt 
1001AF - 9 volt 
150µF 12 volt 
150µF 25 volt 

200µF .. 4 volt 
200µF 16 volt 
25011F 2.11 volt 
250µF 12 volt 
250µF 9 volt 
3201AF 2.5 volt 
350µF .. 9 volt 
3501F , , 10 volt 
400µF 2.5 volt 
400µF 16 volt 
500µF . 4 volt 
600µF , , 6 volt 
640µF 2.6 volt 
750µF . 12 volt 

PAPER CONDENSERS 
0.001 .. 500 volt 
0.001µF .. 1000 volt 
0.002µF .. 600 volt 
0.006µF 760 volt 
All at 1.5 /- per 100.8 /- per 

0.02 F 600 A.C. 
0.02µF .. 3íi8 volt 
0.1µF 350 volt 
0.11.LF . 750 volt 

donen. 

0.26µF - 350 volt 
0.6µF 160 volt 
0.61/F 350 volt 
0.5µF 500 volt 

?BILLARD POLYESTER CAPACITORS ALL HALF PRICE 
0.007211E 400 volte .. .. 4d. 0.16µF 400 volte .. 7d, 

' 0.001811F 400 volte , , .. 4d. 0.2211F 160 volte 7d, 
0.00161.0 400 volts .. .. 4d. 0.27µF 160 volte .. .. 8d. O.0OlµF 400 volta .. .. 4d. 0.056µF 125 volte , . 7d 0.0114F 400 volte .. 4d 1µF 125 volte .. .. 1/6 08pF Tubular pulse ceramic .. 8d. each. 
120pF Disc pulse ceramic .. 62. each. 

VERY SPECIAL VALUE! Silver Mica, Ceramic, Polystyrene Condensers. 
Well assorted. Mixed types and values. 1.0 /- per 100. 

RESISTORS. Give -away offer! Mixed types and vaines. é to 4 watt. 6/6 per 100 or 55/- per 1,000. 
Aleo Ito 3 watt close tolerance. Mixed values. 7/8 per 100. 65/- per 1,000. WIRE -WOUND RESISTORS. 1 watt, 8 watt, 6 watt. Od. sash. 7 watt and 10 watt 9d. each. 

CONNECTING WIRE. THIN, P.V.C. INSULATED 
l0ydc 1/ -; 100yds 7/6; 600yda 26 /- (poet 4/6); 1,000yda 40/- (post 6/ -l. 
VALVES. BRAND -NEW AND 

- DY87 ., 5/10 
EABC80 8/1 

BOXED. ROCK -BOTTOM 
EY88 .. .. 6/10 
EY87 .. .. 5 /10 
PABC80 .. .. 8/2 
PC97 .. , , 5/10 
PCC84 .. .. 6/5 
PCFBO .. 7/4 
PCF86 .. .. 8/9 
POL82 .. .. 7/4 
PCL83 .. 8/8 
PCL84 .. .. 714 
PCL85 .. 7/4 

will be given on lote of 

PR/CES I 
PCL86 .. .. 7/4 
PFL200 10 /2 
PL36 .. .. 8(9 
PL81 7/4 
PL83 .. 7/4 
PL84 .. 
PL500 , , . 10/10 
PY32 . 7/10 
PY81 .. ., 5/10 
PY82 4/1 
F1800 . 5 /10 

60 of any one type 

EC082 .. .. 6/5 
E0083 . , 6/5 
ECL80 .. 6/2 
EOL86 .. .. 7/4 
EF80 .. . , 6/2 
EPOS 8/2 
EF183 .. .. 8/2 
EFI84 . , , 8/8 
EYal .. 6/10 

A further 10% discount 
RECORD PLAYER CARTRIDGES 
Sonotone Mono 10 / -; Acon Mono 15/ -; Acoe Stereo 20 / -; Stereo Diamond 25 / -. All with needle,. 
Signal Injector Kit -10 / -, Signal Tracer Kit -10/ -. 
Vero Board. All sines in stock. Cutter and 5 boards 24ín. x lin. only 9 /9. 
Orders by poet to:- 
G. F. MILWARD, 17 PEEL CLOSE, DRAYTON BASSET, Staffs. Please include eultable amount to cover postage. Stamped addressed envelope must be included with any enqulrlea. 

Forouetomere in the Birmingham area gonds may be obtained (rom Rock Exchanges, 231 Alum Rock Road, Birmingham 8. (Ail POST orders to Drayton). 

EXPERIMENTER'S 
PRINTED CIRCUIT KIT 
BUILD 40 INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS 
with PARTS and TRANSISTORS from your SPARES BOX 
CONTENTS: (1) 2 Copper Laminate Boards 44" x 24 ". (2) 1 Board for Matchbox 
Radio. (3) 1 Board for Wristwatch Radio, etc. (4) Resist. (5) Resist Solvent. (6) 
Etchant. (7) Cleanser /Degreaser. (8) 16 -page Booklet Printed Circuits for Ama- 
teurs. (9) 2 Miniature Radio Dial, SW /MW /LW. Also free with each kit. (10) 
Essential Design Data, Circuits, Chasels Plans, etc, for building. 

40 TRANSISTORISED PROJECTS 
A very comprehensive selection of circuits to suit everyone's requirement, and 
constructional ability. Many recently developed very efficient designs published 
for the first time Including 10 new circuits. 

EXPERIMENTER'S 
PRINTED CIRCUIT KIT 

8/6 
Postage 8 Pack. 1/8 (UK) 

Commonwealth: 
SURFACE MAIL 2/- 

AIR MAIL 5/- 
Australia, New Zealand, 
South Africa, Cenada 

(1) Crystal Set with biased Detector. (2) Crystal Set with voltage -quadrupler 
detector. (3) Crystal Set with Dynamic Loudspeaker. (4) Crystal Tuner with 
Audio Amplifier. (5) Carder Power Conversion Receiver. (8) Split -Load Neutral - 
I sed Double Reflex. (7) Matchbox or Photocell Radio. (8) "TRIFLEXON" Triple 
Reflex with self -adjusting regeneration (Patent Pending). (9) Solar Battery 
Loudspeaker Radio. The smallest 3 designs yet offered to the Home Constructor 
anywhere In the World. 3 Subminiature Radio Receiver, based on the "Triflexon" 
circuit. Let us know if you know of a smaller design published anywhere. (10) Postage Stamp Radio. Size only 1.e2" a 95" x .25 ". (11) Wristwatch Radio 1.15" o .80"x 85 ". (12) Ring Radio .70' x .70' x 55 ". (13) Bacteria- powered Radio. Runs on super or bread. (14) Radio Control Tone Receiver, (15) Transistor P/P Amplifier. 
(16) Intercom. (17) 1 -valve Amplifier. (18) Reliable Burglar Alarm. (19) Light - Seeking Animai, Guided Missile. (20) Perpetual Motion Machine. (21) Metal Detector. (22) Transistor Tester. (23) Human Body Radiation Detector. (24) Man/ 
Women Discriminator. (25) Signal Injector. (26) Pocket Transceiver (Licence 
required). (27) Constant Volume Intercom. (28) Remote Control of Models by induction. (29) Inductive -Loop Transmitter. (30) Pocket Triple Reflex Radio. 
(31) Wristwatch Transmitter /Wire -leas Microphone. (32) Wire -less Door Bell. 
(33) Ultrasonic Switch /Alarm. (34) Seismic Car Alarm. (35) Qually Stereo Push. 
Pull Amplifier. (38) Light -Beam Telephone - "Photophone ". (37) Light -Beam Transmitter. (38) Silent TV Sound Adaptor. (39) Ultrasonic Transmitter. (40) Thyristor Drill Speed Controller, 

PHOTOELECTRIC KIT 
BUILD 12 EXCITING PHOTOELECTRIC DEVICES 

CONTENTS: 2 P.C. Chassis Boards, Chemicals Etching Manual, Cadmium Sulphide Photocell. Latching Relay, 2 Transistors, Condenser, Resistors, Gain Control, Terminal Block, Elegant Case, Screws, etc. In fact everything you need to build a Steady -Light Photo -Switch /Counter /Burglar Alarm, etc. (Protect No. 1) which can be modified for modulated -light operation. 

PHOrpELECTRIC 
ode ALAIO risnir er"a nxl 

PHOTOELECTRIC KIT 

39/6 
Postage 8 Pack. 2/6 (UK) 

Commonwealth: 

SURFACE MAIL 3/6 

AIR MAIL 81.0.0 

Australie, New Zealand, 
S. Africa, Canada 8 U.S.A. 
Also Essentiel Data Circuits 
and Plans for Building 

12 PHOTOELECTRIC PROJECTS. (1) Steady -Light Photo -Switch /Alarm. (2) Modulated -Light Alarm. (3) Long -Range Stray -light Alarm. (4) Relay -Lees Alarm. (5) Warbling -Tone Alarm. (6) Closed -Loop Alarm, (7) Projector Lamp Stabi- liser. (8) Electronic Projector Modulator. (9) Mains Power Supply. (10) Car Park- ing Lamp Switch. (11) Automatic Headlamp Dipper. (12) Super -Sensitive Alarm. 

INVISIBLE BEAM OPTICAL KIT 
Everything needed (except plywood) for building: 1 Invisible -Beam Projector and 1 Photocell Receiver (as Illustrated). Suitable for all Photoelectric Burglar Alarme, Counters, Door Openers, etc. 
CONTENTS: 2 lenses, 2 mirrors, 2 45- degree wooden blocks, infra -red filter, protector lamp holder, building plans, performance data, etc. Price 19/6. Postage and Pack 1/6 (UK). Commonwealth: Surface Mall 21 -; Air Mall 8/, 

LONG RANGE OPTICAL KIT 29/6 p.p. 1/6 
Obtalnable from larger electronic components distributors or direct from 

EXPERIMENTAL ELECTRONIC ENG. KITS 
YORK ELECTRICS, 333 York Rd., London S.W.11 
Send a S.A.E. for full detallo, a brief description and Photographs of all Kits 

and all 52 Radio, Electronic and Photoelectric Projects assembled. 
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AERIAL WIRE: COile of 25yds. Single Strand 2/3 
plue 6d. p. & p. 
RELAYB: 
1. Miniature Plug -in Relaye. 185 Coil 4- 5 /18v. °- 

Change over Contacte 18/6 plus 1/6 p. & p. 
2. Miniature Plug -in Relaye. 130 Coi) 4, Light Dut, 

Contacte. 9/15 volte. 18/9 plue 1/8 p. & P. 
3. 6 volt octal base A/C Relaye. 2 paire heavy duty 

contacte c /o. Complete with octal be 23/- plus 
1/6 p. & p. 

4. Single change over Relay. 875 Coll. 18 volts for 
printed circuit. 15 /- Plue 1/6 p. & p. 

5. Bases for Item i and 2.8/B plus 6d. p. & p. 
State whether wired or printed circuit. 
TEST METER: 20% per volt ITI- 218.9.6. 
PT34 small test meter 81.14.0. plus 3/- p & P. 
TAYLOR Jun. 510.10.0. AVO Minor 89.10.0., and 
many others. 
LOUDSPEAKERS: 8 ohm. lin. to Sin. from 7/8 to 
13 /8 plue 1 /6, p. & p. 
Dual Cone Richard Allen, 3 and 15 29/8 plus 3 / -p. & P. 
Car Speakers 7 x 4in. 13/6 plus 2/- P. & P. 
TRANSFORMERS: 250 -0 -260 sec. 60 M /A /6.3 volta 
18 /9 plus 316 p. & p. 
250 -0 -250 sec. 100 M /A /6.3 volta. 39/6 plus 3/6 P. & P. 
TRANSFORMERS SUITABLE FOR SMALL POWER 
SUPPLIES: 
5 /11/17 volts at 4 amps. 27/8 plue 3/6 p. & p. 
8 to 30 volts tapped 2 amps. 80 /- plue 3/6 P. & P. 
0 -9 -16 volte. 15 amps. 18/6 plus 3/- p. & p. 75 watt 
auto transformers. 10 /6 plus 2/6 p. & p. 
OUTPUT TRANSFORMERS: Suitable for E1,05/ 
UL84 Singles 6/6 plus 2/6 p. & p. Midget Choke 
Output 6/6 plus 2/6 p. & p. 
CONDENSERS ELECTROLYTIC: 2,4,10,16,30,50,100 
m.e.d. 15volts. 1/6 plus 4d. p. & p. each. 
CARBON CONTROLS: 5% to IM Lin. or Log. 8/9 
plus 1/- p. & p. 5K to 2M Lin. or Log. with s /W. 5/3 
plus 1/- p. & p. 
WEYRAD RANGE: of IFs, Coils, Driver and output 
ire. 
EAR PIECES: 2-5 m/m or 3.5 m/m Magnetic 2/6. 
Crystal 2.5 m /m, 3.5 m/m 5/6. 
SINCLAIR PRODUCTS: All unite and Mat. Trans. 
TRANSISTORS: Popular Range 0044, 0045, 0071, 
0('72, OC81, O082, all at 2 /6. 
POWER TRANSISTORS: OC28, 10/9; 0028, 15 /3; 
(B '35, 13/6; ADT149,15 / -. 
OSMOR RANGE OF IFs Coils, Driver and output tre. 
ELECTRONIC KITS: Suitable for beginners 82.17.6. 

Write or call for oar free Components Lint. 

BOTHWELL ELECTRIC 
SUPPLIES (Glasgow) LTD., 
54 EGLINTON STREET, 
GLASGOW, C.5. Tel. 041 SOUth 2909 

Member of the Lander Group 

NEW RANGE BBC 2 AERIALS 
All U.H.F. aerials now fitted with tilting 
bracket and 4 element grid reflectors. 
Loft Mounting Arrays, 7 element, 35/ -; 
11 element. 42/6; 14 element, 50 / -; l8 
element. 57/6. Wall Mounting with 
Cranked Arm, 7 element, 60/ -; 11 element 
671 -; 14 element, 75/ -; 18 element. 82/6. 
Mast Mounting with Tin. clamp, 7 element, 
42/6; 11 element, 55 / -; 14 element. 62/ -; 18 
element. 70/ -. Chimney Mounting Arrays, 
Complete, 7 element, 72/6; 11 element. 80/ -; 
14 element, 87/6; 18 element, 95/ -. Complete 
assembly instructions with every unit. 
Low Loss Cable, 1/8 Yd. U.H.F. Pre -amps. 
from 75/ -. State clearly channel number 
required on all orders. 

BBC ITV AERIALS 
BBC (Band 1). Telescopic 
loft, 21 / -. External S /D. 
30 / -. "H" £2.10.0. 
ITV (Band 3), 3 element 
loft array. 25 / -; 5 element. 
351 -; '7 element, 45/ -; Wall 
mounting. 3 element. 35/ -; 
5 element. 45/ -. 
Combined BBC/ITV. Loft 
1+3. 41/3; 1 +5. 48/9; 1+7, 
58/9; Wall mounting 1 +3, 

56/3 ; 1+5 63/9; Chimney 71/3. 
VHF transistor pre -amps, 
75/ -. 

COMBINED BBC 1 - ITV - BBC 2 
AERIALS 1+3+9. 70 / -. 1 +5 +9. 80 /, 1 +5+ 
14, 90/ -. 1 +7+14, 100 / -. Special leaflet 
available. 
F.M. (Band 2). Loft S /D. 12/8, "H ", 30/ -, 3 
element. 52 /8. External units available. 
Coax. cable, 8d. yd. Co-ax. plugs. 1 /3. Outlet 
boxes, 4/6. Diplexer Crossover Boxes. 12/6. 
C.W.O. or C.O.D. P. & P. 5/ -. Send 6d. stamps 
for illustrated lists. 

Callers welcome - open all day Saturday 

K.V.A. ELECTRONICS (Dept. P.W.) 

27 Central Parade, New Addington 
Surrey- CRO -OJB 

LODGE HILL 2266 
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Learn at home... 
First Class Radio 
and TV Coses 

erget II 

/Cat &í / 

After brief, intensely interesting study - 
undertaken at home in your spare time - 
YOU can secure a recognised qualifi- 
cation or extend your knowledge of 
Radio and TV. Let us show you how. 
FREE GUIDE 
The New Free Guide contains 120 pages 
of information of the greatest import- 
ance to both the amateur and the 
man employed in the radio industry. 
Chambers College provides first rate 
postal courses for Radio Amateurs' 
Exam., R.T,E.B. Servicing Cert., C. á C. 
Telecoms., A.M.I.E.R.E. Guide also 
gives details of range of certificate 
courses in Radio /TV Servicing, Elec- 
tronics and other branches of engineer- 
ing, together with particulars of our 
remarkable terms of 
'Satisfaction or Refund of Fee' 
Write now for your copy of this valuable 
publication. It may well prove to be the 
turning point in your career. 
Founded 1885 -Over 150,000 successes 

CHAMBERS COLLEGE 
(Incorp. National Inst. of Engineering) 
(Dept. 855F),148 Holborn, London, E.C.1. 

NEW VALVES ! 
Guaranteed Set Tested 
24 -HOUR SERVICE 

IRIS 4/9 DL35 4/9 EL33 8/8 PL500 12 /8 
I55 3/9 DL92 4/8 EIAl 9/3 PY32 8/8 
IT4 2/9 DL94 5/6 EL84 4/8 PY33 8/6 
384 9/8 DL96 6/11 EY51 6/9 PY81 á/- 
3V4 5/8 DY86 5/6 EY86 6/- PY82 4/9 
5Z4GT 7/- DY87 5/6 EZ40 5/6 PY83 5/3 
6AQ5 418 EABC80 6/3 EZ80 3/9 PY800 5 /11 
6F1 6/3 EBC41 7/9 EZ81 4/6 PY801 5/11 
6L18 6/- EBF80 5/9 KT61 8/8 519 5/8 
10E1 9/6 EBF89 6/9 N78 14/6 U25 10/9 
10P13 10/8 EC081 8/9 PC97 5/8 U26 10/9 
121180T 7/- ECC82 4/3 PC900 7/6 U191 10/8 
20F2 9/- ECC83 4/8 PCC84 5/3 UABC80 ß/- 
20P1 7/6 ECC85 4/9 PCC89 10/9 UAF42 6/11 
30FL1 12/8 ECH35 5/9 PCC169 9/8 UBC41 6/8 
30P4 11 /- ECH42 9/8 PCF80 6/3 UBF89 6/6 
30P19 11/- ECH81 5/8 PCF82 5/9 UCC84 7/9 
30PL1 12 /8 ECB84 6/3 PCF801 7/9 UCC86 6/- 
CCH35 8/9 ECL80 7/8 PCL82 6/3 UCF80 8/- 
DAC32 6/9 ECL8I 6/- PCL83 8/6 UCH42 9/8 
DAF91 3/9 ECL86 7/6 PCL84 7/- UCH81 5/9 
DAF9e 5 /11 EF39 8/6 PCL85 8/8 UCL82 8/9 
DF33 7/6 EF80 4/9 PCL86 8/- UCL83 8/6 
DF91 2/9 EF85 61- PFL20012 /6 ÚF41 10 /- 
DP96 5/11 EF86 8/- PL36 9/- ÚF89 5/6 
D %32 7/8 EF89 4/9 PL81 8/9 UL41 8/6 
DK91 4/9 EF183 8/8 PL82 5/9 UL84 6/- 
DK96 8/9 EF184 5/6 PL83 8/8 ÚY41 5/3 
DL33 6/6 EH90 6/- PL84 6/- UY85 6/6 

Postage on 1 valve 9d. extra. On 2 valves or more, 
postage Bd. per valve extra. Any parcel insured against 
damage in transit ed. extra. Office address, no callers. 

GERALD BERNARD 
83 OSBALDESTON ROAD 

STOKE NEWINGTON 
LONDON, N.16 

ELECTRONICS GALORE! in the 
dca CATALOGUE 

THE CONVENIENT WAY TO SHOP FOR 
ALL YOUR ELECTRONIC NEEDS. 
EVERYTHING FROM SINGLE COMPONENTS 
TO COMPLETE EQUIPMENT ALL AT BEST 
VALUE PRICES. 
SEND 2/6 NOW FOR YOUR COPY TO:- 

dca ELECTRONICS LIMITED 
28 UXBRIDGE ROAD, EALING, W.5 

4-S t TION INTERCOM 

Oleo ̂  Solve your communica- 
tion problems with this 

4- Station Transistor Intercom system (1 master and 
8 Subs), in de -luxe plastic cabinets for desk or wall 
mounting. Call /talk /listen from Muter to Subs and 
Subs to Muter. Ideally suitable for Business, Sur- 
gery, Schools, Hospital, Office and Home. Operates 
on one 9V battery. On /Off switch. Volume control. 
Complete with 3 connecting wires each 66ft. and 
other accessories. P. & P. 7/6. 

7- STATION INTERCOM 21 gns. 
1 Muter and 6 Sobs in strong metal cabinets. Fully 
transistorised. 35' speakers. Call /Talk/Listen. Ideal 
for Office, Hotel, Hospital and Factory. Complete 
with .50 yds. cable and batteries. P. & P. 11 /6 

f7/5/0 

Same as 4- Station Intercom for two -way Instant 
communication. Ideal ae Baby Alarm and Door 
Phone. Complete with 66ft. connecting wire. 
Battery 2/6. P. k 1'. 3/0. 

Inns sto- TELEPHONEAMP1/F /ER 
KoollySarrnf. 

59/6 
Why not boost 
business effi- 

ciency with this incredible De -luxe Telephone Ampli- 
fier. Take down long telephone messages or converse 
without holding the handset. A useful office aid. On/ 
oft ewiteh. Volume Control. Battery 2/6 extra. P. & P. 
2/0. Full price refunded if not aatissed in 7 days. 

WEST LONDON DIRECT SUPPLIES (PW /8) 
169 KENSINGTON HIGH STREET, LONDON, W.8. 

TRADER SERVICE SHEETS 
4/- each plus postage. 

We can supply Trader Service Sheets 
and Manufacturers' Manuals for most makes 
and types of Radios, Tape Recorders and 
Televisions. 

Please complete order form below for your 
Service Sheet to be sent by return. To: 

OAKFIELD ENTERPRISES 
LIMITED 

30 CRAVEN STREET, STRAND 
LONDON WC2 

Make Model Radio /TV 

968 List 
available at 2/- 
plus postage 

If list is required 
indicate with X 

From 

Address 

/ enclose remittance of 
(and a stamped addressed envelope) 

s.a.e. with enquiries please 
MAIL ORDER ONLY (March PW) 
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JOHN'S RADIO 

LARGE QUANTITY OF SARAH V.H.F. TRANSI 
RECEIVERS 

AVAILABLE FOR IMMEDIATE EXPORT 
General Information. This set is normally carried in the 
life jacket of Airmen. It is a complete miniature light- 
weight radio Trans /Receiver, which is used to give a 
Branla plus two way speech communication in the event 
of finding themselves In the sea. It comprises a Trans- 
mitter- Receiver, a speech unit, a coding unit and a power 
supply either Battery or Transietor. These three items are 
permanently interconnected and all unite are completely 
sealed and water tight using a combined speaker /mike. 
l'rees to talk or listen buttons, fold up aerial, a total of 
three valves are used, power required 6.3 volts LT 
90 volts and 435 volts D.C. HT. Frequency 243Mc /s. 
Transmitter output pulse power. Beacon 15 watts, Talk 
3 watts. SUPPLIED IN MAHER'S BOXES in Grade 1 
condition singly at 45/ -, poet 5/- with circuit. New 
batteries if available 7/6 each. 

B44MHIII TRANSRECEIVERS 
We have a few of these V.H.F. 12 valve transrecelvers 
operating on 3 switched channels between 60Me /a- 
99Mc /s complete with all 6 crystals, headphones, mike, 
mobile aerial and dipole aerial, all connectors plus alloy 

tripod for mounting the set on. Power input 12V D.C., 
TX output 3 watts, internal speaker (all valves BG7). 
All air tested O.H. Supplied in good grade 2 condition at 
210.0.0. each, care. 30/ -. Also available in matched palm 
125 per pair, Carr. 30/- tested. 

OLD CO -OP, WHITEHALL ROAD, DRIGHLINGTON, BRADFORD 

TRANS /RECEIVER TWO TWO 
This Is one of the latest releases by the govt. of an ex- 
tremely recent R/T set covering 2 -8Mc /e in two switched 
bands, containing 13 valves (3 EL32e in TX output) 
which can be used for morse CW or R /T. Also has netting 
trimmer, BFO, RF and AF controls, switched meter for 
checking all parts of set, size 17 x e x 12in. Power re- 
quired LT 12V D.C., HT 325V D.C. Supplied brand new 
and boxed with headphones and mike also two spare 
valves and circuit of set. Few only at 55.10.0., carr. 30/- 
New plug in power supply made by us for either 12V D.C. 
input 58.10.0 or 200/250V A.C. 53.17.8, 

FAMOUS ARMY SHORT -WAVE TRANSRECEIVER 
MH.HI 

This set is made up of 3 separate unite: (1) a two valve 
amplifier using a 6V6 output valve; (2) (some only, not 
built in the very latest models) a V.H.F. transreceiver 
covering 229 -241 Mc /s using 4 valves; (3) the mainshort 
wave transmitte r/recelver covering in two switched bands, 
Just below 2 Me /s-4) Mc /s, and 4; Me /s -8 Me/s ( approx. 
160 -37.3 metres) using 9 valves. For R.T., C.W. and 
M.C.W. The receiver is superhetrodyne having 1 R.F. 

stage, frequency changer, two I.F. (465 Kc /s) signal 
detector, A.V.C. and output stage. A B.F.O. included 
for C.W. or single side -band reception. T.X. output valve 
807, other valves octal bases. Many extras, e.g. netting 
switch, quick flick dial settings, squelch etc. Power re- 
quirements LT 12 volts, HT receiver 275 volts D.C. 
HT transmitter 500 volts D.C., size approx. 174 x 74 x 
Him. Every set supplied in new or as new condition In 
carton with book including circuits, only 24.10.0, or 
Grade 2 slightly used 60/- carriage both 15/ -. 
A KIT of brand new attachments for this set Including 
all connectors, control box, headphones and mike, 
co -axial lead etc. at only 40/- carriage 5 / -. WE MAKE 
A MAINS 200/250 VOLT POWER UNIT in louvred 
metal case to plug direct into set power socket to 
run (1) receiver, 70/- post 5/ -. (2) TX and EX, 18.10.0, 
post 7/6. (3) 12 volt D.C. P.U. for receiver 60/-, 
carriage 5/ -. A charge of 10/- to unpack and test the 
receiver of thew sets is mole only if requcst,d. 

V.H.F. 
contained 

MKl I/I 
This is a modern sal} contafacd tunable V.H.F. low 
powered frequency modulated tranareoeiver for R.T. 
communication up to 8 -10 miles. Made for the Ministry 
of Supply at an extremely high coat by well known 
British makers, using 15 midget B.G. 7 valves, receiver 
incorporating R.F. amplifier. Double superhet and A.F.C. 
Slow motion tuning with the dial calibrated in 41 chan- 
nels each 200 Ke /e apart. The frequency covered is 
39 Mc /s -48 Mc /s. Also has built -in Crystal calibrator 
which gives pipe to coincide with marks on the tuning 
dial. Power required LT 44 volts, HT 150 volts, tapped at 
90 volts for receiver. Every set supplied complete with 
valves and crystals, New in carton, complete with 
adjustable whip aerial, and circuit. Price 24.10.0 carriage 
10 / -. Headset or hand telephone 30 / -. Internal power 
unit stabilised for 200/250 volts A.C. Input 28.10.0. extra. 

E.S.U. -T.V. Receivers 
SCOOP -IN STOCK NOW 19- 21 -23in. Slim - 
line Receivers. All in excellent condition. Some 
Manufacturers rejects (slight marks on Cabinet) 
some rental -very slightly used. Price -one price 
only £18.0.0 Limited stocks -all orders in strict 
rotation. Packing etc. 50/ -. 
Personal Collection advised -otherwise immediate 
despatch at customers risk. 

E.S.V. Record Player Decks 
SCOOP -BULK PURCHASE Record Player 
Decks by the best English Manufacturers of this 
product -we cannot mention name-4- speed- 
Heavy turntable (Large) -Low Mass Pick -up arm - 
E. R. Crystal Mono Cartridge Fitted -Motor damped 
against rumble -Absolutely Brand New. 

Our Price £4.10.0. only p/p 6/6. Two for £8.10.0. 
p/p 10/3. Immediate despatch. 

ELECTRONIC SALES (Victoria) LTD 
17 GILLINGHAM ROW 
VICTORIA, LONDON, S.W.1 

VIC 5091 

BI- PRE -PAK LTD 
222 -224 WEST ROAD, WESTCLIFF -ON -SEA, ESSEX 

PHONE: SOUTHEND (0802) 48844 

LOOK -TRANSISTORS 1/- EACH 
SILICON * PLANAR * N.P.N. * P.N.P. 

All these types available 

Transistors Price 
AF114 4/- 
AF115 3/- 
ÁF116 8/- 
AFil7 3/ 
AF118 8/6 
ÁF119 0/- 
ÁF178 10 /- 
0032 
0023 0 /- 

2N929 
:95501 
2N72ß 
-N 706 
2N708a 
2N3011 

28131 
20512 
28102 
20103 
20104 
2N2220 

2N696 
2N697 
2N1507 
2N1613 
2N1711 

28731 
28732 
20933 

ALL TESTED AND GUARANTEED TRANSISTORS- 10 /- I.NMARKED. Manufacturers over-runs for the new PRE- 0C25 0026 S/- 
l'AK range. 0C26 6/- 

7- 
No. PRE-PANS PRICE 0035 7/6 Al. 86-Silicon rectifiers BY100 type 20/- 0C38 7/6 
Al. 20 -Mixed marked and tested trans 80/- 00741 8/6 
A9. 1 -2N 174 real power trans. 80V 150W ..., 20/- 0042 2/8 
A15. 2 -Power Comp. Pair. AD161 /2 20/- 0044 1/11 
Ill. 50- Unmarked, untested, trans., new 10/- 0045 1/9 
112. 4 -Solar cells, Inc. Book of Instructions .. , , 10 /- 0071 2/8 
Ill. 4 -OA5 gold bonded, diodes, Milliard 10/- 0072 2/6 
III. 7- Matched set, 0C44, 45/81D/81 + diode.. 10 /- 0078 5/- 
156. 15 -Red spot AF. trans. or white spot RF. ... 10/- O081 2/6 
B8. 2 -Power trans. OCIO type 10/- 0081D 2/8 
RS. 1 -Light sensitive cell, ORP12 type 9/_ 0088 9/- 
1410. 10 -50V trans. germ. PNP latest type 10/- 00139 2/6 
1144. 1- Tunnel diode, AEY11, 1050 Mc /a 10 /- 00140 5/- 
1121. 2 -Sil. rem. 10 amp., 50-100 PIV 10/- 00170 3/- 
1442. 5- Switching trans. TK22C STC 10/- 00171 4/- 

1 -Uni junction, 2N2180 or 2N2046 15/- 00200 5/- 
1'4. 2 -RF power trans., 0022 and BUY11 ..., 16/- 00201 8/- 
12l. 4-8il. rece. 800 PIV 1 amp. top hat 16/- 2N1502 or 8 .... 4/- 
4'3.2. 2 -Power trans. TK400A /NKT404 VCB64 2N1304 or 5 . 5/- 

IC 8 amp 1b/- 2N1308 or 7 .... 6/- 
1418. 1 -ORP80 type light sensitive cell 6/- 0511308 or 9 .... 8/- 
* ALL OUR SEMICONDUCTORS HAVE A WRITTEN GUARANTEE * 
Send for our FREE lists and catalogue of all our products. Check your ow n equivalents with our free substitution chart. 
l'lItST EVER LOGIC KITS. Learn for yourself how computers work, e make one for yourself. Full instructions for a nought and crosses machine binary counters, timers, etc. L.1 6 gns. L.2 10 gut. No need to purchase both kits, you can start with LI, which incorporates L.1. DETAILS FREE. 
NO CONNECTION WITH ANY OTHER FIRM. MINIMUM ORDER 10 / -. CASH WITH ORDER PLEASE, add 1/- post and packing, 

OVERSEAS ADD EXTRA FOR AIRMAIL. 
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Head Office and Warehouse 
44A WESTBOURNE GROVE 

LONDON W2 
Tel. PARK 5641/213 

Z ft I AERO SERVICES LTD. 
Please send all correspondence and Hall- Orders to the Head Moe 

When Rending each with order. please include 2/8 in a for postage and handling 

MINIMUM CHARGE 2/ , No C.O.D. orden accepted 

We wish to buy 728A /B, 2K25, 845. 4-65A. 4082, 5022, at 30/ -, also other specials. 

Retail Shop 
85 TOTTENHAM COURT ROAD 

LONDON W1 

Tel. LANgham 8403 
Open all day Saturday 

0A2 61-6A07 81- 61,18 7/6 7Z4 8/- 
0As el- SAGS 101- 6113 14/- 9BW'6 71- 
0132 6l- OAKS 6/- ßF25 14/- 1001 7/- 
0B3 8/- 8AK6 10/- 6126 6/8 1011 9/- 
003 el- 6AL6 8/- 6128 18 /- 1013 8/- 
003 6/- 6AM6 41- 6129 6í- 1019 10/- 
LA3 41- 8AQ6 6/8 6F20 61- 10118 7/6 
1A5GT 6/- 6AQ6 10/- 6F32 81- 10L1 7/8 
1A7GT 7/- 6AB4 10/- 6133 15 /- 10L14 8/6 
1A%2 10/- BARS 8/- 616 8/- 10LD3 7/- 
1B3GT 8/- OARS el- 614 9/- 10LD12 6/8 
1040T 8/- 6A86 6/- 6.150T 10LD13 8/- 
1060T e/- 6A88 8/- 616 816 101.034 6/6 
1H6OT 6/6 61,1370 16/- 617 8/- 10113 16/- 
11.4 2/8 6AT6 416 8176 51- 10114 18/- 
1QSGT 8/- 8AU6 6/- 81/80T BI- 11113 71- 
lß4 5/- 8AV6 6/- 6K7 6/- 11D6 7/- 
186 6/- 6AWBA 12/6 81670 2/- 12AC8 

BB40 16/- 6128 7/6 12AD6 9/- 
186 4/8 BB7 6/- 61.1 10/- 12AE8 7/8 
1T4 8/- 
1T5GT 6/- 

BB8 7/- 
6880 2/6 

615G 6/- 
SLBGC ß/- 

12AH7G 
6/- 

104 5/- 6BA6 4/- 8L7 5/6 12AL6 7/- 
1115 SI- 8BA7 16/- 61.12 5/- 12AQ6 7/- 
1V ß/- BBEB 4/8 81.13 5/6 12AT6 4/6 
1%2B 7/- 6B060 12/- 61.10 5/6 12AU8 5/- 
2C26A 7/- 6BH6 7/6 61.18 CI- 12AU7 5/6 
2061 8/- 6BJ8 7/8 6L1/3 8/6 12AV6 6/8 
2CW4 12 /- 8BK4 80/- 6LD12 6/6 12AV7 81- 
2D21 516 6BK7A 9/- 61.013 6/- 12AW6 90/- 
2E22 80 /- 6BN6 7/8 6L020 5/- 12A%7 6/8 
2E24 48/6 6BQ7A 71- 6N7GT 6/6 12AY7 101- 
2E26 22 /8 BBR7 16/- 611 11 /- 12B4A 9/- 
2X2 4/- 88118 10/- 6150T 8/- 12BAO 8/- 
2X2A 8/- 61307 25/- 6125 17/- 12BE0 6/8 
3A3 111- 6BW7 10/- 6128 1ß /- 12BH7 8/- 
3Aß 10 /- 604 4/- 6Q7 7/- 12BY7 10/- 
ßB28 40/- 6C60T 8/6 6ß7G ß/- 12E1 20/- 
306 8/- 606 4/- 68A7 7/- 12H6 4/- 
3D21A 85/- 8C8G 8/- 6815 8/- 12J60T 8/- 
3E29 60 /- 809 16/- 6017 8/- 121/5 101- 
3Q4 

8/6 
(Sylvania) 

6CB6 6/- 
6507 6/- 
68117 4/- 

121(8 8/- 
12Q76T 5/6 

3V4 ß/- gCD6GA 6817 71- 128A7 10/- 
4B32 80/- 208/- 68L7GT 6/- 12807 4/- 
4X 150A 6017 66270T 516 12815 9/- 

100/- 6CH8 8/- 68Q7 71- 121317 7/- 
6ß40Y 01- 601.8 91- 60167 7/- 12867 6/- 
5X8 8/- 8CW4 18/- 6887 8/- 128117 4/- 
6Ú40B 6/6 BCY6 7/- 688 6/6 12837 4/- 
6V4G 7/6 BCY7 11/- 6Ú40T 1216 128K7 8/- 
OZI 7/6 606 SI- 608 6116 128Q7 7/6 
6Z4G 7/- 60K6 8/- 6V6GT 6/- 1281(7 6/- 
6Z4GT 716 8084 16/- 8X4 4/- 1487 16/- 
6/30L2 12/6 6EA8 11/- 6X8GT 5/- 20A3 6/8 
6A6 4/- 611 14/- 6YJG 10/- 20CV 68/8 
6A8G 5/6 6F11 8/- 6Z4 6/- 2001 91- 
6ÁB4 6/6 8113 6/6 7138 11 /- 29L1 18/- 
6AB7 4/- 6114 16/- 787 7/- 2011 18/- 
6AF4A 9- 6115 11/- 788 e/- 2013 12/- 
BAGS 2/8 8117 8/- 7Y4 8/6 2014 19/- 

TRANSISTORS 

First Quality Fully Guaranteed 

ELECTRONIC VALVES 
2016 19/- 
25L60T 6/6 
2674G 8/- 
2526 8/- 
26Z6GT 11 /- 
30A5 7/- 
3001 6/8 
30016 18/6 
30017 14/6 
30018 14 /- 
30F5 14/- 
30FL1 15/- 
30FL12 171 - 
30FL13 0/- 
30FL14 14/- 

90AV 
9001 
90CG 
90Y 
16002 
807 
811A 
813 
866A 
872A 
884 
931A 
965 
991 
654 

E/- 
25/- 

BÌ- 
9/- 

85/- 
80/- 
14/- 
60/- 
10/- 
65/- 
81- 
7/- 
9/- 

DAF96 8/6 
0198 6/6 
DH81 18/8 
DH101 7/6 
DK32 7/- 
DK40 10/- 
DK92 7/6 
DK96 7/6 
DIAS 20/- 
DL91 61- 
DL94 6/- 
131.95 7/- 
DL96 7/- 
DM70 5/6 
DM71 8/- 

E0035 171- 
E0040 9l8 
BOCK 4/- 
20082 5/6 
ECC83 5/6 
ECC84 6/8 
ECC86 6/- 
EOM 7/- 
ECC88 8/- 
E0091 8/8 
ECC180 7/- 
E0018911/- 
ECC80412/8 
ECO80718/8 
ECF80 8/8 

DIE TO DEVALUATION AND CONSEQUENT RISE 
IN PURCHASE COSTS WE HAVE TO INCREASE 
ALL THE ABOVE PRICES BY 24. IN 1 / -. WHEN 
REMITTING PLEASE MAKE SURE THAT THIS 

SURCHARGE IS INCLUDED. 

301.1 5/6 
30L1ß 1ß /- 
30L17 15 /- 
30118 7/- 
30118 6/- 
30119 14/- 
30PL1 16 /- 
301L1316/- 
30114 16/- 
8505 12 /- 
35120T 8/- 
36W4 4/6 
3ßZ3 10 /- 
8624GT 8/8 
35Z50T 6/- 
5006 6/- 
500D6G27/B 

501.60T 7/6 
ß2K0 7/- 
63KÚ 12 /6 
5800 45/- 
6213T 20 /- 
7601 13/- 
ß6A2 7/8 
90AG 46/- 

5670 10/- 
6146 27/6 
8360 25/- 
6939 401- 
7199 15/- 
7360 80/- 
7588 22/6 
7895 22/6 
9002 5/6 
9003 9/- 
A2293 18/- 
AR8 6/- 
ABP12 4/8 
AT826 9/- 
AZ11 7/8 
AZ31 9/- 
CBL1 16/- 
CBL31 151- 
C0H36 9/- 
CYl 81- 
CY31 7/- 
DAC32 8/8 
DAF40 10/- 
DAF41 10/- 
DAF91 4/6 
DAF92 8/- 

DM160 8/- 
DY30 8/- 
DY80 7/- 
DY86 8/- 
DY87 6/6 
DY802 9/- 
E88CC 12/6 
E180F 17/6 
BABC80 8/8 
EAF42 8/8 
EB91 SI- 
1411033 7/- 
EBC41 8/7 
EBC81 8/- 
E11090 418 
EBC91 5/- 
EBF80 7/6 
EBF83 8/- 
EBF89 6/6 
EBL1 14/- 
E111.31 9918 
EC66 1116 
EC88 10/- 
E092 6/6 
ECC33 10/- 
ECC34 8/- 

ECF82 6/6 
ECF83 18/- 
ECF86 9/8 
ECF20018/- 
ECF20118/- 
ECH21 9/8 
ECH35 11/- 
ECH42 10/- 
ECH81 5/8 
E01183 7/9 
ECH84 9/- 
ECL80 7/- 
20121 7/8 
ECL82 e/- 
ECL83 9/8 
HOLM 11/- 
ECL86 10/8 
ECL86 8/- 
ECLL8017/- 
EF9 8/- 
EF36 5/- 
EF37A 8/- 
EF39 8/- 
EF40 8/8 
EF41 8/6 
EF42 11/- 

EF80 4/6 
EF83 9/6 
EF85 8/8 
EF86 6/- 
EF89 5/6 
EF92 4/- 
EF93 4/- 
EF94 6/- 
EF95 6/- 
EPOS 8/8 
EF98 10/- 
EF383 8/- 
21184 el- 
EF804 80/- 
E1811 141- 
E1812 14/- 
31190 7/- 
EL34 9/6 
EL36 9/8 
BIM 8/8 
EL38 22/6 
EL41 818 
EL42 9/8 
EL81 9/- 
EL82 8/- 
BLAS 8/8 
EL84 4/8 
ELES 7/8 
EL86 8/- 
EL90 5/6 
EL96 6/- 
EL360 28/- 
E1.821 8/- 
EL822 17/- 
ELL80 18/- 
EM34 18/- 
E3171 12/6 
EM80 71- 
EM81 8/9 
E5184 71- 
EM85 11/- 
2E87 10/- 
EN91 8/6 
EY61 7/- 
EY70 10/- 
212.80 8/- 
EY81 7/- 
EY83 9/- 
EY84 9/6 
EY86 8/8 
EY87 8/- 
EY88 8/6 
EZ35 6/- 
EZ40 7/6 
EZ41 S/- 
EZ80 6/- 
EZ81 6/- 
EZ90 4/- 
FW4/600 

10/- 

FW4/800 
10/- 

061011 40/- 
0TE175M 

19/- 
0230 7/- 
0Z31 6/- 
0232 10/- 
0233 12/6 
GZ34 10/- 
6Z37 12/6 
1IABC80 

HBC90 6 
HBC91 5/6 
11193 8/- 
11194 6/- 
HL42DD 

8/- 
HL92 8/- 
HL94 7/- 
KT86 19/- 
KT88 8718 
PABC80 7/6 
10.86 10/6 
PC88 10/6 
PC95 8/8 
PC97 7/6 
PC900 8/8 
PCC84 5/6 
POC86 7/- 
POC88 11/- 
PCC89 1016 
PCC38911/- 
PCC80616/- 
100.806 15/- 
PCE800 

15/- 
PCF80 8/3 
PCF82 6/- 
10184 8/- 
PCF86 8/- 
PCF87 14/6 
PCF80013/e 
PCF801 9/- 
PCF802 9/- 
101805 

14/- 
PCF806 

12/- 
PCF808 

18/- 
PCH20019/- 
PCL80 16/- 
101.81 9/- 
101.132 7/- 
PC1A3 8/6 
PCL84 7/6 
PCL85 8/6 
PCL86 8/- 

PCL88 18/- 
PCL800l8/- 
PCL80118/- 
PEN4DD8/- 
PEN45 6/6 
PEN46DD 

12/- 
PEN46 8/- 
PEN220A 

7/- 
1214383 9/- 
PEN384 7/- 
PEN463DD 

10/- 
PENDD402 

10/- 
PF86 10/- 
11818 14/- 
PFL200 

13/6 
PL38 el- 
11.81 71- 
E682 7/- 
11.83 6/6 
PL84 8/- 
PL302 14/- 
P1.600 18/8 
11,604 14/- 
PL801 18/- 
PM84 8/- 
P%4 80/- 
P%26 16/- 
1231 6/- 
PY82 8/8 
PY80 5/8 
PY81 5/6 
PY82 6/- 
PY83 6/8 
PY88 7/8 
PYSOl 14/- 
PY800 91- 
PY801 0/- 
PZ30 71- 
QQVO2-6 

40/- 
QQV03-10 

26/- 
R17 8/- 
R18 9/6 
8D6 12/- 
TH233 7/- 
TH2321 7/- 
TT21 36/- 
U12/14 8/- 
U78/20 10/- 
1119 40/- 
U20 10/- 
021 7/- 
022 8/- 
022 14/- 

U26 14/- 
033 28/- 
076 4/- 
081 10/- 
U191 14/- 
0281 8/- 
17282 . 8/- 
U301 11/- 
U404 5/- 
U801 17/- 
UABC806/8 
UAB41 9/- 
0AF42 9/- 
üB41 10/- 
UBC41 7/- 
UBC81 81- 
UBF80 6/6 
UBF89 7/- 
UBL21 101- 
ÚC92 6/- 
UCC84 9/- 
00096 6/8 
00180 9/6 
UCH21 9/6 
001142 91- 
U01143 8/- 
Ú0H81 818 
001.81 9/- 
UCL82 7/8 
OCL8S 9/- 
019 10 /- 
ÚF41 9/- 
UF42 9/- 
ÚF43 8/- 
U180 8/6 
0186 718 
11186 9/- 
UF89 7/- 
ÚL41 8/8 
ÚL84 8/8 
U514 10 /- 
ÚM80 5/- 
UÚ6 8/- 
UÚ8 7/- 
UÚ9 7/8 
UÚ10 8/- 
UY1N 9/- 
UY21 9/- 
ÚY41 8/6 
ÚY82 9/8 
ÚY86 6/- 
VU39A 8/- 
VU111 7/8 
VÚ120 12/- 
VÚ133 7/- 
Z719 4(8 
Z729 6/- 
Z759 24/- 
Z803Ú 15 /- 

0016 20/- 
0023 18/6 
0024 15/- 
0025 7/6 
0026 8/- 
0028 18/8 
0029 1419 
0035 18/- 
0036 18/8 
0042 6/- 
0043 9/- 
0044 4/- 
0045 8/8 
0058 12/6 
OC70 4/- 
0071 8/6 
0072 6/- 
0073 7/8 
0075 8/- 
0076 6/- 
0077 e/- 
0078 6/- 
0078D 5/- 
0081 6/- 
0081D 8/- 
0083 5/- 
0084 5/- 
00122 12/6 
00139 7/8 
00140 9/8 

00141 12/6 
00170 61- 
00171 6/- 
00200 7/6 
00201 10/- 
00202 18/- 
00203 10/8 
00204 12/8 
00206 15/- 
00206 22/6 
AC107 10/- 
A0126 6/6 
AC126 6/6 
AC127 7/8 
AC128 8/8 
AC176 7/6 
ACY17 8/6 
ACY18 5/6 
ACY19 8/8 
ACY20 6/- 

ACY22 8/6 
AD140 16/- 
AD149 18/- 
AF102 18/- 
AF114 8/8 
AF116 8/- 
AF118 8/8 
AF117 5/- 
A1118 10/- 

AF124 7/6 
A1125 8/8 
AF126 el- 
AF127 6/- 
AF178 12/6 
21188 17/6 
AFY19 22/6 
AFZ11 17/- 
AFZ12 101- 
A81(26 6/6 
AeY28 6/6 
Á8Z20 7/8 
AeZ21 le/8 
BC107 7/6 

BCY33 7/e 
BCZ11 10/- 
BFY60 8/6 
BFY62 6/6 
B8Y26 6/- 

B8Y66 6/- 
6ET103 6/- 
6ET104 el- 
GET113 41- 
GET114 4/- 
GET115 8/6 
GET11610/- 
OET872 e/- 
0ET875 8/- 

MAT101 8/8 
MAT120 7/9 
MAT121 8/8 
V30/301 

20/- 
20309 5/- 
2G371A 4/8 
20381 6/- 
20403 8/6 
2E410 818 
2E412 3/8 
2N696 71- 
2E697 7/6 
2E706 8/4 
2E753 8/8 
221132 87/- 
2E1304 e/- 
2E1756 151- 
222068 80/- 
2N2928 5/6 
28002 801- 
28003 201- 
28004 15/- 
28006 50/- 
28006 20/- 
28012 140/- 
28018 60/- 
28103 25/- 
28104 16/- 

OOMPLEMENTARY PAIRS (PNP NPR) 
AC128 /AC176 (Germanium) 18 / -; 22697/2E1132 (Silicon) 
40/ -; ABY26 /ABY28 (Germanium) 12 / -. 

SPECIAL OFFER OF 
TRANSISTOR PACKS 

All new current production germanium P -N -1 Transistors 
for AM /FM and BW Receivers. 
Two ÁF126 (Mixer and Oscillator); two AF126 (IF); 
one A0126 (Audio); two AC128 (push /pull output). 
Price of complete set of 7 transistors, 21 /- poet paid. 

25 WATT SOLDERING 
IRONS 

200 -230 watt exceptionally well made lightweight solder- 
ing Irone with polished wooden handles and chromium 
plated body. Angle bit of sufficient length for long life. 
No breakable plastics coed in construction. PRICE 16/- 
M.P. 2/ -). Spare, bite 1/9. Spare elements 3/6. 

THYRISTORS 
3/40, 400 p.i.v. 3 amp, stud mounted, Gate 

voltage 3.0v. at 20mA max 7/6 
BLUE SPOT, 200 p.l.y. 6 amp, stud mounted.Oate 

voltage 3.215v. at 120mA max 18/6 
GREEN SPOT, 400 p.i.v. 5 amp, stud mounted 

Gate voltage 3-25v. at l20mA max 17/6 

AVALANCHE SILICON 
RECTIFIERS 

Type RAS508AF, 960 p.i.v. at 6 amps. max., stud 
mounted 10/8 

FOR P.W. CLUBMAN 
RECEIVER 

One each 00170, 0046, 0071. Two OAK and TC1, TC2 
Trimmers (3 -30pF Beehive), 19/ -, poet tree. 

DRY REED INSERTS 
Glass dry reed Inserts approx. lin. dia. x lin. long with 
axial leads. One "make" contact of 100mA capacity at 
50V. Can be operated by permanent magnet or 30 -50 
Amp -turne relay colle. PRICE 181- per doe. poet free. 

TEXAS SILICON FULL -WAVE BRIDGE RECTIFIERS 
IB'20K10 100 ply, 2 ampo, dimensions 1.4 xl4x61n. 25 /- 
111401/10 100 ply, 4 amps, dimenelonel-4x1.4r61n. 80/- 
1B100M10 100 ply, 10 ampo, dimension. 21x2lalin. 85/ -. 
Postage 1/6 per rectifier. 

MOVING COIL METERS 
We announce the introduction of a range of first quality 
moving coil meters with 1.5% accuracy. Meters are 
available In 31n. round flange, and 31n. and 42ín. square 
flange.. Please write for Illnetrated leaflets. 

SILICON POWER 
RECTIFIERS 

BY100, 700 p.i.v., 460mA, W.E. 
BYZ2O, 800 p.i.v., 6 Amps, 0.M 
BYZ12, 400 p.i.v., 6 Amps, S.M. 
BYZ13, 200 p.i.v., 6 Amps., B.M. 
BYZ19, ae BYZ13 but stud negative 
DD000, 50 p.i.v., 500mA, W.E 
00006, 400 p.i.v., 500mA, W.E. 
DD068, 800 p.w., 500mA, W.E 
Nob: W.E. -Wire Ended; B.M. -Stud Mounted. 

4/6 

5/- 
76 
7/6 

6/6 
716 

GERMANIUM POINT 
CONTACT DIODES 

OAS, 100 piv/116 mA 3/- 
0A6, 60 ply /116 mA Gold Bonded 4/- 
0A79, 30 ply/35 mA, 40 mc/e 2/3 
OA81, 115 plv /6OmA, High Back Resistance 2/- 
0A915 , 00 piv /be mA subminiature 2/- 
25 % discount for orders of 24 or more of each type. 

Our new (1967/68) price list of Valves, 
Tubes and Semiconductors is now ready. 
In addition to listing prices of some 2,300 
types it is a useful reference work giving: 
Valve and Tube Equivalents, Specifica- 
tion of Microwave Tubes, Cathode Ray 
Tubes and Semiconductors. Send S.A.E. 
(Quarto) now to get your copy free of 
charge. 

880 



WIRELESSL blueprints 
The following blueprints are available from stock. Descriptive text is not available but the date of 
issue is shown for each blueprint. Send, preferably, a postal order to cover cost of the blueprint (stamps 
over 6d. unacceptable) to Blueprint Department, Practical Wireless, George Newnes Ltd., Tower House, 
Southampton Street, London, W.C.2. 

The Strand Amplifier .. 
The PW Signal Generator ,.} 
The Berkeley Loudspeaker Enclo- 
sure .. .. 
The Luxembourg Tuner 

The PW Troubadour 
The PW Everest Tuner 

The PW Britannic Two 
The PW Mercury Six 

Beginner's Short Wave Two 
S.W. Listener's Guide .. 

::} 

..f 

..} 
PW "Sixteen" Multirange Meter . 

Test Meter Applications Chart 

(Oct. 1962) 

(Dec. 1962) 

(June 1962) 

(May 1962) 

(Nov. 1963) 

(Jan. 1964) 

5/- 

5/- 

7/6 

6/- 

5/- 

5/- 

The Celeste 7- transistor Portable' 
Radio .. .. 
The Spinette Record Player 

Transistor Radio Mains Unit 
7 Mc /s Transceiver } 
The Citizen (December 1961) 

The Mini -amp (November 1961) 

The Beginner's Short Wave Superhet 

The Empire 7 Three -band Receiver (May 

Electronic Hawaiian Guitar (June 1965) 

Progressive SW Superhet (February 

Beginner's 5 -Band Receiver 
Home Intercom Unit : } 

(June 1963) 

(June 1964) 

(Dec. 1964) 

1965) . . 

.. 

1966) 

(Dec. 1966) 

5/- 

5/- 

5/- 

5/- 

5/- 

5/- 

5/- 

5/- 

5/- 

PLEASE NOTE THAT WE CAN SUPPLY NO BLUEPRINTS OTHER THAN THOSE SHOWN IN * THE ABOVE LIST. NOR ARE WE ABLE TO SUPPLY SERVICE SHEETS FOR COMMERCIAL * 
RADIO, TV OR AUDIO EQUIPMENT. 

=WIRELESSL query service 
Before using the query service it is important to read the following notes: 

The PW Query Service is designed primarily to answer 
queries on articles published in the magazine and to deal 
with problems which cannot easily be solved by reference 
to standard text books. In order to prevent unnecessary 
disappointment, prospective users of the service should 
note that: 

(a) We cannot undertake to design equipment or to 
supply wiring diagrams or circuits, to individual require- 
ments. 

(b) We cannot undertake to supply detailed information 
for converting war surplus equipment, or to supply circuitry. 

(c) It is usually impossible to supply information on 
imported domestic equipment owing to the lack of details 
available. 

(d) We regret we are unable to answer technical queries 
over the telephone. 

(e) It helps us if queries are clear and concise. 

(f) We cannot guarantee to answer any query not 
accompanied by the current query coupon and a 
stamped addressed envelope. 

QUERY COUPON 
This coupon is available until 8th March, 1968 and 
must accompany all queries in accordance with the 
rules of our Query Service. 

PRACTICAL WIRELESS, MARCH 1968 

Published on or about the 7th of each month by GEORGE NEWNES LIMITED, Tower House, Southampton Street. London, W.C.2, at the recommended maximum price shown on the cover. Printed in England by WATMOUGHS LIMITED, Idle, Bradford; and London. Sole Agents for Australia and New Zealand: GORDON & GOTCH (A /sia) Ltd. South Africa: CENTRAL NEWS AGENCY LTD. Rhodesia, Malawi and Zambia: KINGSTONS LTD. East Africa: STATIONERY 
& OFFICE SUPPLIES LTD. Subscription rate including postage for one year. To any part of the World £1.16.0d. 



NEW! SOLID STATE HIGH FIDELITY EQUIPMENT BRITISH MADE 
POWER AMPLIFIERS - PRE -AMPLIFIERS - POWER SUPPLIES 

4 MP3 

SPB-2 

1r 

SOLID MIT sreeso: 
v... 'i iL.o ' 

COMPLETE FULLY ILLUSTRATED 
BROCHURE No. 21 FREE ON REQUEST 

We proudly present this new range of Audio Equipment developed from Dinadale 
Mk. II -each unit or system will compare favourably with other professional 
equipment selling at much higher prices. Brief details are below:- 

MPA25 

MPA12/15 

. gilet, ('ompr i.otoq Petty 
A 5 watt mono for 

3/5 ohm speakers £10.3.0 
I 12 watt mono for 

3 to 5 ohm speakers £13.17.6 
2 12 watt mono for 

12 to 16 ohm speakers 114.12.6 
4 24 watt mono two channel for 

12 to 16 ohm speakers £20.1 5.0 

R 
20 watt mono /stereo for 
12 to 16 ohm speakers £24.0.0 

9 24 watt mono -stereo for 
8 to 5 ohm speakers 

L £26.1 5.0 

14 40 watt mono /stereo for 
71 to 18 ohm speakers £29.1 0.0 

MANY OTHER SYSTEMS AVAILABLE 
Send fo Tull details 

THE FINEST VALUE IN HIGH FIDELITY - CHOOSE A SYSTEM TO SUIT YOUR NEEDS AND SAVE POUNDS 

VHF FM TUNER 
,. -, ti , Transistor ` Soper h,et. I:r:,n,I 

t .:nit z Trrrifie quality and Hen.11 it il,. 
F r valve or transistor amplifiers. 4 

t. Complete -with dial plate. 5 Mull:tor 
Transistors. plu- 1 Diodes. ica! oe t 

At.,mhly 201. ,. st ra.i Ask for Brochure 3. 
TOTAL f 6.19.6 P.P. 2/6 

FM STEREO DECODER Brochure 4 

//4 7 Mallard Transistors. Printed Circuit 
// I Design with Stereo Indicator. For use with 
/// / any valve or transistor FM. Uses pot 

cores to Mollard design and ger. and silicon 
transistors. As used by B.B.C. and G.P.O. 

Complete Kit Price £5.19.6 P.P. 2/8 

BUILD A QUALITY TAPE RECORDER with MARTIN RECORDAKITS 

Ask for Brochure 5 

* Tit u- TRACK. Deck £10.10.0. Amplifier 
214.19.8. cabinet and speaker 7gns. Comply te 
kits with microphone 7M. 1,200ft. tapo, 
spare spool. 

Today's Value 245. 29 gns. P.F. 15/- 

* FOL' R- TRACK. Deck £13.10.0. Amplifier 
214.19.8. cabinet and speaker 7 gos 
Complete kits with microphone 7(0. 
1.2011ft. tape, spare spool. 

Value 250 32 9nS. P.P. 151- 

MW /LW QUALITY 
TRANSISTOR RADIO TUNER 

Fully tunable superhel with excellent sen- 
sitivity and selectivity. Output up to 

1 volt peak. Complete with front panel. 
etc. 9 volt operated. For use with any 
amplifier or tape recorder. 
TOTAL COST £3.19.6 P.P. 2/8 TO BUILD 

FREE NEW 1968 LIST OF 

TRANSISTORS 
* Largest range over 1000 different 

types 
* S.C.R.'s from 5/- 
* FIELD EFFECT TRANSISTORS from 9/6 
* POWER TRANSISTORS from 5/- * DIODES AND RECTIFIERS from 2/- 
Send for Free List No. 36 
24 page Illustrated Brochure as above inclu- 
ding Valves and Quartz Crystals. 1/- post paid. 

GARRARD DECKS 
LATEST MODELS 

COMPLETE 
RANGE IN 

FROM £5.19.6 STOCK 
Send for illustrated Brochure 16 & 17 

MAYFAIR PORTABLE ELECTRONIC 

ORGAN 

Also READY BUILT AND 
TESTED 128 gas. 
Deferred terms 
available. 
DEPOSIT £36.8.0 and 12 

monthly payments of 
£9. Total 1144.8.0. 
KIT of PARTS Deferred 
terms: -DEPOSIT 229.19.0 
12 monthly payments of 27. 
TOTAL COST 2113.19.0. 
ORGAN COMPONENTS 
We carry a comprehea 

stock of organ oleo 
:mpuent+ tsr TRANSIS- 

TOR AN n 1 61.11/ FREE 
PHASE .I..... -. Brochurel6 

* Build this instrument stage by stage in your own home. TOTAL COST * A truly portable instrument for all enthusiasts. 
* Fully TRANSISTORISED POLYPHONIC. British design. 99 GNS. * Call in for a DEMONSTRATION and see for yourself. 

EXPORT PRICES ON APPLICATION 

HENRY'S RADIO LTD. 

REGENT -6 MW /LW POCKET 
6- Transistor superhet. Geared tuning. 
Push -pull speaker output. Moulded 
Cabinet 5 3 , 1; in. Phone socket. 
Send for Brochure 2. 
TOTAL 
TO BUILDST f3.9.6 P.P. 2/6 
Full tuning on both bands. wa 

AUTOBAN TRANSISTOR British Made lì- Transistor 11W /LW. 
12 volt 3 watt output. Push- butt. n, 
wave-change. Boacd, ready to use with 
Speaker and Baffle. Car filing kit and 
manufacturers' guarantee. Special Bargain 
Otter. Positive or Negative Earth. 
5 Push -button f 9.19.6 P.P. 
de -luxe version 4/8 
£11.19.8. Posit ive or Negative Earth. 

CAR RADIO. BUY NOW 

7- TRANSISTOR 
MW -LW SUPERHET 

PORTABLE 
New printed circuit design with full power 
output. Fully tunable on both mw /Iw 
bands. 7 transistura plus diode, push - 
pull circuit. Fitted 2 inch speaker large 
ferrites aerial and Mollard transistors. Easy 
to bail,' with terrific lair lt.. All local 
and Continental station.. 0 ., In - 7 x 3191. 
TOTAL 

BUILDST TO f 6.1 9.6 P.P. 4/8 
Send for Brochure 1 

NEW! 

SINCLAIR EQUIPMENT t BUILD THE PRACTICAL WIRELESS 

I.C. F.M. TUNER 
Z12 12 watt amplifier. 89/6. PZ4 Power 
Supply Unit. 99/6. Stereo 25 Preamp.. AS PER DECEMBER, 1887 ISSUE 
29.19.6. Q14 Speakers, 28.19.6. Micro- R.C.A. Total 99/6 g 6t 

CA3104 matie Radio Kit, 49/6. Built 59/6. 
Micro FM Radio Kit, 25.19.6. ALL 
POST -AID. SWITCHED F.M. TUNER 

AS PER AUGUST, 1987 ISSUE 
Total Post 
cost 77Ó 216 

Including Circuit and Layout Diagrams 
Parts List No 39 

EXPLORER 
V.H.F. RECEIVER 

cost 62 6 P.2 8P. CABINETS 

CATALOGUE 
LATEST EDITION 
240 pages, 6,000 items 
1,000 illustrations 

* 29 pages of transistors and semiconductor 
devices, valves and crystals. * 150 pages of components and equipment. * 50 pages of microphones, decks and Hi -li 
equipment. 

The most comprehensive -Concise -Clear components 
Catalogue in Gt. Britain. Complete with 10 /- worth 
Discount Vouchers Free with every copy. 

Send today 8/6 

Full details on advertised products FREE on request 
WE CAN SUPPLY FROM 

STOCK MOST OF THE PARTS 

SPECIFIED ON CIRCUITS IN 

THIS MAGAZINE. SEND 
LIST FOR QUOTATION. 

303 EDGWARE ROAD 
LONDON W.201 231008/9 
opero .I/on. to cot, 9 a.m.-1i p.m. Tanr.. 
tt o.m.l 


