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ILLUSTRATED 
Model 64. 6' Bit 

WIDELY USED BY INDUSTFsY & 25 WATTS PRICE 361- 

THE DISCERNING ENTHUSIAST FOR RADIO, 

T.V. & PRINTED CIRCUIT WORK 
FROM YOUR LOCAL DEALER Send coupon for latest leaflet 
OR SEND DIRECT TO:- r ====== m `1 1 
ADCOLA PRODUCTS LTD., . Name 

ADCOLA HOUSE, ; Address 

GAUDEN ROAD, I 
LONDON. S.W.4. o 

TELEPHONE 01622.0291 
In .11 
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Lasky' 
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0010 91 
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95 

7!_.._.Ir7 7 tA ' . 

POOAL 
196 

FREE! 

Et1Al 'MEREST I 
S . H10'S HAM T¢IO COMMUNICt71ON3 4/00.41.,17 14/0I6) lA4/.; ._-,.. ........ W' Q 

Eß 

This year we celebrate our 36th 
anniversary by bringingtoyouthisgreat 
new issue of our "AUDIO TRONICS 
PICTORIAL" row 16 colour pages in large 
16 x 11 in. format, simply packed with 1000's 
of items from our vast stocks of EVERY- 
THING for the Radio and Electronics Hobbyist, 
Hi -Fi Enthusiast, Serviceman and Radio Ham. 
Plus 100's of Lasky's exclusive STAR PRICE 
Bargains. 
All items are available by Mail Order or from any 
of our branches. 

FREE Just send your name, address and 1/- FOR 
POST ONLY, and inclusion on our regular 
Mailing List, 

Branches 
207 EDGWARE ROAD, LONDON, W.2 Tel.: 01 -723 3271 
Oo ?n all w Sate -day early closing 1 p m Thursday 

33 TOTTENHAM CT. RD, LONDON, W.1 Tel.: 01 -636 2605 
Open all CI3v. 9 e -6 y?n Monday to Saturday 

152/3 FLEET STREET, LONDON, E.C.4 Tel. 
_ . all day ThLrsday eily. closing 1 p m 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 

: 01 353 2833 
118 EDGWARE ROAD, LONDON, W.2 Tel.: 01-723 9783 
Open all day Saturday. early dosing 1 p m Thurdar 

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3 -15 CAVELL ST., TOWER HAMLETS, LONDON, E.1 Tel : 01 -790 4821 
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PADGETTS 
RADIO STORE 
OLD TOWN HALL, LIVERSEDGE, YORKSHIRE. 

Telephone: Cleckheaton 2866 

Indicator Unit type 26 
Size 12 x 9 x gin. with outer case. Fitted with 24in. tube C.R.T. type 
CV1526. Nine B7G valves. Clean condition, but not tested. 32/6, 

& 10/-. 
and Secant Gear Unit. Delight for the model maker. 12/6, 

p. & p. 8/6. 
Silicon Rectifier 500mA, 800 P.I.V. No duds. 2/6, post paid. 24/- per 
dozen, post paid. 
Jap Ear Piece. Magnetic 8 ohm. Small and large plug. 1/11, post paid. 
Reclaimed TV tubes with six months guarantee. 17in. type AW43/88, 
AW43 /80, 40 / -; MW43/69, 30/ -. 14in. types, 17 / -. All tubes, 12/- 
carriage. 
Speakers removed from TV sets. All PM and 3 ohms. Bin. round and 
8 x 5in., 6/6, p. & p. 3/6. 
6fn, round, 3/-, p. & p. 3/ -; 6 for 24/ -, post paid. 
6 x 4fn., 3/ -, p. & p. 3/ -; 6 for 24/ -, post paid. 7 x 4in., 5/ -, p. & p. 3/ -; 
6 for 34/ -, post paid. 5m. round, 3/ -, p. & P. 3/-; 6 for 24/ -, post paid. 
Slot Speakers, 8 x 24in., 5/ -, p. & p. 3/-; 6 for 30/-, post paid. 
Untested 12- channel 14ín. TV sets, 20/- carriage 15/ -. Passenger train, 
double rate. Untested Pye, KB, RDG, Ekco 17ín. TV sets. Bush 17in. 
TV sets, 50/- each, carriage 15/ -. Passenger train double rate. 

VALVE LIST 
Ex. Equipment. 3 months' guarantee 

Single Valves Post 7d., over 3 Valves p. & p. paid. 10FI, EF80, EB91, 
ECL80, EF50, PY82, PZ30, 201'3. All at 10 /- per dozen, post paid. 
ARP12 
EB91 
EF85 
EBF80 
ECC81 
ECC82 
ECC83 
ECL80 
EF50 
EF80 

1/6 
9d. 

3/- 

3/- 
4/- 
1/6 
1/- 
1/6 

EF91 
EY51 
EYB6 
PCC84 
PCF80 
PCL82 
PCL83 
PL36 
PL38 

9d 
2/6 
5/- 
2/- 
2/- 
4/- 
5/- 
5/- 
6/- 

PL81 
PY33 
PY81 
PY82 
PZ30 
U191 
U281 
U282 
U301 

5/- 

1/6 
5/- 
5/- 
5/- 
5/- 
5/- 

U329 
U251 
688 
6BW7 
6K7 
6U4 
6V6 
6P28 
10P13 

5/- 

1/8 
2/6 
1/9 
5/- 
1/9 
5/- 
2/6 

185BT 
20D1 
20P1 
20P3 
30PL1 
30P12 
30F5 
30FL1 
6/30L2 

8/6 
3/- 

2/6 
5/- 
5/- 
2/6 
5/- 
5/- 

17in.- £11.10.0 TWO -YEAR GUARANTEE 
19in. SLIMLINE 
SOBELL -24 Gns. EX- RENTAL TELEVISIONS 

FREE ILLUSTRATED 
LIST OF TELEVISIONS 

17 "- 19 "- 21 " -23" 
WIDE RANGE OF MODELS 

SIZES AND PRICES ) ' 
DEMONSTRATIONS DAILY . 

S 
TWO -YEAR GUARANTEED 
TUBES 100% REGUNNED 

14i n.-69/6 17ín. -89i6 
21 in, and ALL SLIMLINE TUBES 99/6 

EXCHANGE BOWLS. Carr. 10/6 .. 

Ex MAINTENANCE TESTED TUBES 
17ín. -35i -. Carr. 5/- (not slimllne) 

COCKTAIL 

--- 

' 

Ferrite Rods 3/6: 6 ", 
TRANSISTOR CASES 
P. E P. 4/6. Similar cases 
TRANSISTOR RECORD 
P. 4 P. 7/6. 
SINGLE PLAYER CABINETS 
STRIP LIGHT TUBES 
for cocktail cabinets, 
P. & P. Free. 

/STEREOGRAM CABINET £25 
Polished walnut veneer with elegant 
glass fronted cocktail compartment, 

- --- - -. padded. Position for two 101n. ellip- 
tical speakers. Record storage 
space. Height 353in., width 5211n., 
depth 1411n. Legs 1 gn. extra. 
=mamma -- a,s1.1s. 
Speaks,. 616: 2" -750. 21'-350. 1 
P. & P. 2/6. Aces Mica- 35/- Stand- 
ard: Stick Mic. 2gns. P. & P. 3/6. 
Asstd. Condensers: 10/- for 50. 
P. & P. 7/6. Asstd. Resistors: 10/- 

1 for 50. P. 6 P. 4/6.Asstd. Controls: 
10/- for 25. P. E P. 7/6. Transistors: 
Mullard matched output kit 5/- 
OC8ID -2 OC81's. P. & P. FREE. 

8" x I" complete with LW/MW Coils. P. 4 P. FREE. 

19/6. Cloth covered, many colours. Size 91"x61"x31" 
in plastic 7/6. 

PLAYER CABINETS 19/6. Dim. 11" x 141" x 51". 

19/6. P. & P.7 /8. 
3/9 each. 11" (284 mm.) 230 /240 volts, 30 watts. Ideal 

illuminating pictures, diffused lighting etc. 6 for £t. 

DUKE Er CO. (LONDON) LTD. 
621/3 Romford Road, London, Et 2 Tel. 01-478 6001/2/3 

HOME RADIO (Mitcham) LTD., Dept. PW, 187 London Road, Mitcham, Surrey, CR4 2YQ Phone : 01- 6483282 

l0 wiegst LID 

HOMF 
PADw 

iL°14 

THE ELECTRONIC COMPONENTS CATALOGUE 

THAT BETS THE STANDARD 

Used and 
acclaimed by:- 

SCI ENTISTS 
ENGINEERS 
TECHNICIANS 
TEACHERS & 
STUDENTS 

Of course no catalogue is ever really 

finalised. As soon as we have one 

edition off the press, our researchers get 

busy finding out what is the latest in the 

world of Radio and Electronics -ready 
for the next printing. 
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i 

This edition of the Home Radio Cata- 
logue is the result of eleven years of 
careful selecting, compiling and indexing. 
It is the most comprehensive we have 
ever produced -it has 300 pages, over 
8,000 items and over 1,500 illustra- 
tions. With each catalogue we supply 
a Book Mark giving Electronic Abbre- 
viations, an Order Form, an addressed 
envelope, and 6 Vouchers each worth 
1/- when used as directed. All this for 
only 8/6 plus 3/6 post, packing and 
insurance. Send the coupon today, with 
your cheque or P.O. for 12/ -. 

Please write Name 4 Address In block capitals 

NAME 

ADDRESS 

Home Radio (Mitcham) Ltd., Dept PW, 187 London Road, 
Mitcham, CR4 2Y0 

i 
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VALUABLE NEW HANDBOOK 

TO AMBITIOUS 

ENGINEERS FRt 
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 
Appointment 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 Course for beginners In 
Radio, T. V ., E lectrouioo, E tc 
A.M.I.E.R.E.clty k Guilds 

Radio Amateurre Erzsur. 
R.T.E.B. Certificate 
P.M.G. Certificate 

Practical Radio 
Radio S Television Servicing 

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? 
B.Sc. (Eng.), A.M.S.E., C.Eng., A.M.I.E.R.E., R.T.E.B., 

A.M.I.P.E., A.M.I.M.I., A.R.I.B.A., A.I.O.B., P.M.G., 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., 453k ALDERMASTON COURT, 

ALDERMASTON, BERKSHIRE 

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 

-I 

THE B.I.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD 
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Here's a Selection of Models from the 
FREE HEATHKIT CATALOGUE 

AVAILABLE AS EASY TO BUILD KITS OR READY -TO -USE MODELS 

Top Value in a 30 Watt FM Stereo 
Receiver, AR -14 

Kit K /AR -14 

£54.0.0 
Ready to use A /AR -14 

13/6 £76.11.7 13/6 
Cabinet £4.10.0. extra 

Kit K /AR -17 

£39.0.0 P.P. 

Ready to use A /AR -17 

£60.4.10 
Cabinet £3.10.0. extra 

P. P. 

10 /6 

Kit K AR -27 

£22.10.0 
Ready to use A /AR -27 

10/6 £32.13.6 10/6 
Cabinet £3.10.0 extra 

CHOOSE A QUALITY 
HEATHKIT LOUD- 
SPEAKER SYSTEM 
TO GET THE BEST 
FROM YOUR AUDIO 
SET -UP. 

BERKELEY LOUDSPEAKER SYSTEM 
Use two for stereo. Best performance from a slim -line cabinet. Uses less 
than 1 sq. ft. of floor space. Available in Teak or Walnut finish. 

Kit Ready to use 

£21.4.0 13/6 £24.0.0 376 

31 transistor, 10 diode circuit for cool, instant operation with the 
transparent, natural sound only transistors can deliver ±1 dB, 15 
to 50,000 Hz at 10 watts per channel continuous (20 watts total). 
15 watts per channel IHF music power (30 watts total) Wide - 
band AM /FM stereo tuner plus two preamplifiers and two power 
amplifiers. Front panel stereo headphone jack. Compact -just 
3g" H x 15 }" W x 12" D. Custom install it in wall, your own 
cabinet, or use as a free standing unit. Build it in 20 hours. 

Kit K /AR -14 (less cab.) 
A /AR -14 (less cab.) 

kit £54.0.0. P.P. 13/6 
.. £76.11.7. P.P. 13/6 

Cabinet extra: Teak or Walnut finish £4.10.0 

Unbeatable Value in a 14 Watt FM 
Stereo Receiver, AR -17 

28 transistor, 7 diode circuit for natural transparent sound, 
instant operation, long trouble -free life. 14 watts music power, 
10 watts RMS from 25- 35,000 Hz at ±1dB. Automatic stereo 
indicator light. Adjustable phase control for maximum separation. 

Complete front panel controls. Flywheel tuning. All critical 
circuits including FM "front -end" factory assembled and aligned. 

Circuit board assembly. Compact 10g" D x 3" H x 12" W. 
Front panel stereo headphone jack. 

Kit K /AR -17 (less cab.) .. kit £39.0.0. P.P. 10/6 

A /AR -17 (less cab.) .. .. £60.4.10. P.P. 10/6 

Cabinet extra: Teak or Walnut finish £3.10.0 

A Quality Table Radio FM Mono 
Receiver, AR -27 

13 transistor, 6 diode circuit for high -fidelity sound reproduction, 
long life, low heat, freedom from hum, and service -free operation. 

7 watts music power. ±1dB, 25 to 60,000 Hz at 5 watts. 
Input connectors for phonograph and auxiliary signals. Com- 

plete front panel controls. Flywheel tuning. Preassembled and 
prealigned FM tuner, all other critical parts factory aligned. Easy, 
circuit board assembly. Compact bookshelf size. 3 -way 
installation ... wall, free standing or in a suitable cabinet. 117 v. 
A.C. or 210/240 v. A.C., 50 Hz operation. 

Kit K /AR -27 (less cab.) .. kit £22.10.0. P.P. 10/6 

A /AR -27 (less cab.) .. .. £32.13.6. P.P. 10/6 

Cabinet extra: Teak or Walnut finish £3.10.0 

See how easy it is to build 
any Heathkit model. Purchase 
a manual only. British man- 
uals 10/- each. American 
manuals £1 each incl. P.P. 
Price of manual deductible 
from kit if you buy later. 

Showrooms: LONDON, Tottenham Ct. Rd. BIRMINGHAM, St. Martins Hse. GLOUCESTER, Bristol Rd. 
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There's Something for Everyone in the 
HEATHKIT Electronic Range .. . 

STEREO TAPE RECORDER, STR -1 

A complete stereo system including speakers 
in one compact Transportable. Versatile re- 
cording facilities. Powerful output, 4 watts 
rms per channel. 
Kit K /STR -1 £58.0.0 P P. 10/6 

STEREO AMPLIFIER, TSA -12 

Fully transistorised. Fantastic performance at 
lowest cost. Many exceptional features. 
Kit K /TSA -12 £32.16.0 P.P. 10/6 
Cabinet £3.16.0 extra 

PORTABLE VOM, IM -17 

The latest solid -sta:e circuit, plus rugged poly- 
propylene case. For homeowners, hobbyists, 
service. 
Kit K /IM -17 £13.12.0 P.P. 6/- 

RF SIGNAL GENERATOR. RF -1U 

100kHz to 200MHz in six bands. The 
specification is outstanding for price. A de- 
pendable service instrument. 
Kit K/RF-1U £13.18.0 P.". 6/- 

VALVE VCLTMETER, 
V -7A 

Popular size, 7 AC, DC, ohms 
range. Popular price. 
Kit K /V -74 
£14.16.0 P.P. 4/6 

HIGH PERFORMANCE CAR RADIO CR -1 

Latest transistor circuit gives powerful output, 
4 watts. For 12v pos or 12v neg earth systems. 
Kit K /CR -1 (incl. speaker) 
£14.12.0 P.P. 4/6 . 
HICAT_ KIT 

CATALOGUE 
1968/69 

OVER 251 
DIFFERENT 
MODELS 

Send for the 
FREE 
Catalogue 
and see for 
yourself, 
Today! 

STEREO RECORD PLAYER, SRP-1 

A complete stereo system including speakers 
in one compact portable. Plays mono or 
stereo records. Cool, crisp, bold sound. 

Kit K /SRP -1 £28.6.0 P.P. 10/6 

4 BAND RECEIVER, GR -64 

Offers you the exciting world of shortwave at 
low -cost. Modern styling. 

Kit K /GR -64 £22.8.0 P.P. 9/- 

UXR-1 UXR-2 

TRANSISTOR PORTABLES 

UXR -1. The popular choice. Many de -luxe 
features. 

Kit K /UXR -1 leather £13.8.0 P.P. 4/6 
Kit K /UXR -1 colour case £12.8.0 P.P. 4/6 

UXR -2. For clean, bold sound. Rugged 
leather case in black or brown. 

Kit K /UXR -2 £15.10.0 P.P. 6/- 

To 

DAYSTROM LTD.. Dept. PW -3, GLOUCESTER, GL2 -6EE. 

Please send me FREE CATALOGUE [1 tick 

NAME 

ADDRESS 

Prices and specifications subject to change without notice 
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BOONS BY G. A. BHIGGS 
A QUARTER OF A MILLION COPIES SOLD SINCE 1948 

AERIAL HANDBOOK (second edition) 
176 pages, 144 illustrations. 
Price (semi -stiff cover) 15/- (16/6 post free). 

Cloth bound 22/6 (24/- post free). 

CABINET HANDBOOK 
112 pages, 90 illustrations. 
Price 7/6 (8/6 post free). Semi -stiff cover. 

AUDIO BIOGRAPHIES 
344 pages, 64 contributions from pioneers 
and leaders in Audio. Cloth bound. 
Price 25/- (27/ post free). 

MUSICAL INSTRUMENTS AND AUDIO 
240 pages, 212 illustrations. Cloth bound. 
Price 32/6 (34/6 post free). 

LOUDSPEAKERS 
Fifth edition -336 pages, 230 illustrations. 
Cloth bound. 
Price 25/- (27/ post free). 

A to Z in AUDIO 
224 pages, 160 illustrations. Cloth bound. 
Price 15/6 (17/- post free). 

MORE ABOUT LOUDSPEAKERS 
136 pages, 112 illustrations. 
Price 8/6 (9/6 post free). Semi -stiff cover. 

PIANOS, PIANISTS AND SONICS 
190 pages, 102 illustrations. Cloth bound. 
Price 18/6 (20/- post free). 

AUDIO AND ACOUSTICS 
168 pages, 140 illustrations. 
Price 12/6 (13/6 post free). Semi -stiff cover. 

ABOUT YOUR HEARING 
132 pages, 112 illustrations. 
Price (semi -stiff cover) 15/6 (16/6 post free). 
Cloth bound 22/6 (24/- post free). 

LETTERS FROM U.S.A 

Dear Sir: 
Would you please forward me a list of your books and leaflets 
presently available. I have had several of your books but friends 
have failed to return them over the years. I think your books are the 
finest works on high fidelity available and I would like to add them 
to my library again. 

Thank you very much, VERNON T. RANDLE, Dallas, Texas. 

Extract of letter from Mr. Wendell C. Ward of Texas, U.S.A. 
September1968. 
I have recently read through Mr. Briggs's book "A to Z in Audio" and 
found it most interesting. It's refreshing to find a man who can write 
about what could be a dry subject with enthusiasm and humor." 

PLEASE SEND BOOK ORDERS 
DIRECT TO OUR ILKLEY BRANCH - 
BWS 13 WELLS ROAD, ILKLEY, YORKS. 

Leaflets giving a general outline of the above books are also 
available post free from the above address. 

May, 1968 

Sold by Radio Dealers and Book Shops. Published by 

RANK WHARFEDALE LTD., IDLE, BRADFORD, YORKS. 
Telephone: Bradford 612552 
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BI- PRE -PAK LTD 
822 -224 WEST ROAD, WESTCLIFF -ON -SEA, ESSEX 

PHONE: SOUTHEND (0702) 46344 

SPECIAL OFFER 
Stock Clearance of Manufacturers 

Rejects. Limited Number 
UHF /VHF Tuner Units. Consisting of: 
2 AF186 Transistors, Tuning Conden- 
sers, Coils and Comps etc.: 

Price 5/ each 

Transistors Price 

0126 2/4 

AAF117 8/6 

Añ 4D 14 /- 
BC1O7.8.9 4/6 

BB8 á8A 18/- 
OC2 
0023 136/- /- 

Post and Packing U.K. 2/6. 0025 7/6 
0026 5/- 
0028 10/- 

BRAND NEW PRE -PAKS 0C36 7%8 No. Price 
BI 50 Unmarked Trans. Untested 10/- 0C41 2/6 

oC42 8/- B2 4 Solar Cella Mc. Book of Instructions 10 /- 
1313 17 Red Spot AF Transistors 10 /- 0C44 1/11 
BOA 17 White Spot RF Transietore 10/- 0C45 1/9 
B9 1 ORP12 Light Sensitive Cell iv_ 

oa B53 25 Silicon Traiatoro 400 M/c 10/- 
B54 40 Silicon Transistors NPN Toy New, tested 

0C71 2/6 
0073 8/6 10/- 

B65 40 Silicon Transistors NPN To18 but 10/- OC81 8/8 
B56 40 Silicon Transistors NPN OC81D 2/6 /PNP unmarked 10 /- 
B61 25 BSY26/7 Transistors 0083 2/- new, untested 10 /- 
B62 BSY96a 00839 2/6 25 Transistors new, untested 10 /- 
B64 BPY50/1/2 Transistors OC140 3/6 25 new, untested 10 /- 
B65 26 BC107/8/9 Transistors OC140 3/6 new, untested 10 /- 
B66 150 Germ. Min. Diodes, untested 10/- OC201 ß/- 
C2 1 Uullunctlon Transistor 2N2160 16/- 2N1302 or 8 4/- 
A3 25 Mixed Marked and Tested Transistors 20 /- 2N1304 or 6 5/- 
A21 5 Power Transistors, one AD149, one 0026 and 2N1306 or 7 6/- 

three more 20/- 2N1308 or 9 8/- 

* ALL OUR TESTED SEMICONDUCTORS HAVE A WRITTEN GUARANTEE * 
Send for our FREE lists and catalogue of all our products. Check your own 
equivalent with our free substitution chart. 

PEP 
Matched Set. 1/ rA ak PR. Comp. 

Complementary Set. 
NPN/PNP 6 PR. trans. k F.3 /D 

B.77. 

NO CONNECTION WITH ANY OTHER FIRM MINIMUM ORDER 10 / -. 
CASH WITH ORDER PLEASE, add I/- poet and packing. 

OVERSEAS ADD EXTRA FOR AIRMAIL 

ENGINEERS TEST EQUIPMENT 
AND ACCESSORIES 
MULTIMETERS 

Complete range of high precision instruments. 

TRANSISTOR CHECKERS 
For use with PNP, NPN Transistors IF and 
RF Resistors, Diodes, Rectifiers. 

RESISTOR SUBSTITUTION BOX 

CAPACITANCE SUBSTITUTION BOX 

ADJUSTABLE AC DC CONVERTER 

TEST LEAD KITS, etc. 

We also stock large range of Microphones, 
Audio Units, Recording Tapes, Intercoms, 
Telephone Amplifiers, Car Radios, TV 
Spares etc. 

Send S.A.E. for illustrated brochures and price list. 

D. WEBB 
WHOLESALERS 

61 -63 Clifton Street, Hull, E. Yorkshire 
Telephone 36016 
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THE CLASSIC 
Controls: Selector switch Tape speed 
equalisation switch (3f and 71 i.p.s.). 
Volume. Treble. Base. 2 position 
scratch filter and 2 position rumble 
filter. 
Specification: Sensitivities for 10 watt output 
at 1KHz. Tape head: 3mV (at 3f i.p.e.). 
Nag. P.U.: 2my. Cer. P.C.: 80mV. Radio: 100mV. 
Aux.: 100mV. Tope /Res. output: 100mV. Equalisation for each input 
is correct to within ± 2dB (R.I.A.A.) from 20Hz to 20KHz. Tone 
control range: Baas - 13dB at 60 Hz. Treble ± 14dB at 15KHz. Total distortion: (for 
10 watt output) <1.1 %. Signal sorter: < -60dB. A.C. mains '200-250v. 
Size 121in. long, 411n. deep, 2 fin. high. Teak finished case. Price 8 gns. + 7/6 p. & p. 

THE DORSET (600mW output) 

7- transistor fully tunable M.W.-L.W. superhet portable 
-with baby alarm facility. Set of parts. The latest 
modulised and pre- alignment techniques makes this 

simple to build. Sizes: 12 x 8 x 3in. 

MAINS POWER PACK KIT: 9/6 extra. 

PRICE £5.5.0 plus 7/6 p. & p. Circuit 2/6 FREE WITH PARTS. 

THE ELEGANT SEVEN MK. III (350mW output) 
7- transistor fully tunable M.W.-L.W. portable. Set 

of parte. Complete with all components, including ready 

etched and drilled printed circuit board -back printed 

for foolproof construction. 

MAINS POWER PACK KIT: 9/8 extra. 

Price £4.9.6 Plus 716 p. & P. 

Circuit 2/6 FREE WITH PARTS. 

POCKET MULTI -METER 
Size 31 x 21 x I1in. Meter size 21 x 11in. Sezuitivity 1000 
O.P.V. on both A.C. and D.C. volta. 0-15, 0- 150, 0-1000 
D.C. current 0- 150mA. Resistance 0 -100k O. Complete 
with test prods, battery and full instruction, 42/8. P. & P. 
3/6. FREE GIFT for limited period only. 30 watt Electric 
Soldering Iron value 15 /- to every purchaser of the Pocket 
Multi- Meter. 

CYLDON 
U.H.F. TUNER 

Complete with PC88 and PC86 

Valves. Full variable tuning. 
New and unused. Size 44 x 54 x 

141n. Complete with circuita 
diagram. 35/_ p. & p. 3/6 

THREE -IN -ONE HI -FI 
10 WATT SPEAKER 

A complete Loud Speaker system on one 
frame, combining three matched ceramic 
magnet speakers with a low lose cross 
over network. Peak handling power 
10 watts. Impedance 15 ohms. Flux 
density 11,000 gauss. Resonance 40- 
60 c /s. Frequency range 50c /e to 20kc /a 
Size 134 x Br /ts x 4f inches. By famous 
manufacturer. List Price £7. Our price 
69/9 plus 5/. P. & P. 
Similar speaker to the above without 
tweeters In 3 and 15 ohm 39/6 plus 
5/- P. & P. 

600 mW FOUR TRANSISTOR AMPLIFIER 
Features N.P.N. and P.N.P. complementary symmetrical output stage, 
21" x j" x j' Speaker. Output impedance 12 ohms frequency response 
3dB points 90 c/s and 12 Kc /s. Price 19/6 plus 1/- P. & P. 7" x 4" Speaker 
to suit, 13/6 plus 2/- P. & P. 

22 watt ALL TRANSISTOR AMPLIFIER 
AC mains 240V. Size 7" x 4 }" x 11". Frequency response 100 c /s -10 Kc /s 
Semi conductors, two OC 75's two AC 128's and two stabilizers AA129. 
Tone and volume controls on flying leads. £2.10.0 plus P. & P. 3/6. 
Suitable 8" x 5" 10,000 line high flux speaker, 18/6 plus 2/- P. & P. 

X101 10W SOLID -STATE HI -FI AMP WITH INTEGRAL PRE -AMP 

Specifications: 8.11,1 Power Oolput into 3 ohms speaker): 
10 watts. Sensitivity for rated cuput): 1mV into 3K ohms (0.33 
microamp). Total Distortion al 1KHz. at 5 watts 0.350%, at rated 
output 1.5%. Frequency Response: Minus 9dB points 2011. 
and 40KHz. Speaker: 3 -4 ohms (3 -15 ohms maybe used). Supple 
voltage: 24V d.c. at 800mA (6 -24V may be used). 

Control assembly: including resistors and capacitors. 
1. Volume: PRICE 5 / -. 
2. Treble: PRICE 51-. 
3. Comprehensive base and treble: PRICE 10 / -. 
The above 3 items can be purchased for use with the X101. 

Power Supplies for the X101: 
P101 M (for mono) 35/- pins 4/6 p. & p. P101 S (for stereo) 42/6 plus 4/6 p. & p. 

FIRST QUALITY P.V.C. TAPE 
51" Std. 850ft..... 9/- 5" L.P. 850ft 10 /6 
7" Std. 1200ft.....11/6 3" T.P. 600ft 10/6 
3" L.P. 240ft..... 4/- - 5" T.P. 1800ft 25/6 
51- L.P. 1200ft.....11/6 51" T.P.2400ft 32/6 
7" L.P. 1800ft 18/6 7" T.P.. 3600ft 42/6 
5 }" D.P. 1800ft... _18/6 4' T.P. 900ft 15/- 

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

50 WATT AMPLIFIER A.C. MAINS 200 -250V 

An extremely reliable general purpose valve 
amplifier -with six electronically mixed 
inputs. Suitable for use with: mies, guitars, 
gram, tuner, organs, etc. Separate bass and 

treble controls. 

Price 49/6 
plue 2/6 p. & p. 

THE RELIANT 10W SOLID -STATE HIGH QUALITY AMPLIFIER 
SPECIFICATIONS 
Output -10 watts Output Impedance -3 to 4 ohms 
Inputs -1. -xtal mie IOmV Tone Controls- Treble control range ± 12dB at 10KH2 

2. -gram /radio 35omV Base control range ± 13dB at 10011.2 

Frequency Response-(with tone controls central) Minus 3dB pointe are 20H2 and 40KH2. 
Signal to Noise Ratio- better than -60dB. Transistors -4 silicon Planar type and 3 

Germanium type. Mains Input- -220 -250V. A.C. Size of chassie -10" x 31' x 2'. 
A.C. Maine, 200 -250V. For use with Std. or L.P. recorde, musical Instrumente, all makes of 
pick -ups and mikes. Separate bass and treble lift control. Two inputs with control for gram. 
and mike. Built and tested. 8" 5" speaker to suit price 14/6 plue 1/0 P. & P. Crystal mike 
to suit 12/6 plus 1/6 P. & P. PRICE 25.5.0 plue 5/- P. & P. 

THE VISCOUNT 
Integrated High Fidelity Transistor Stereo Amplifier 

SPECIFICATIONS: Output: IO watts per channel into 3 to 4 ohms speakers (20 watts 
monorail. Input: 6 position rotary selector switch (3 pos. mono and 3 pos. stereo), P.U., 
Tuner, Tape and Tape Rec. Sensitivities: All inputs 100mV into 1.8M ohm. Frequency 
response: 40Hz- 2OKHz +2db. Tone controls: (Baxandall type), separate bass and treble 
controls. Treble 13db lift and cut at 15KHz. Base 15db lift and 25db eut at 60Hz. Volume 
controls: Separate for each channel. AC Maine input: 200.240v. 50-60Hz Size 124 x 6 x 21 in. 
In teak -finished case. Built and tested. 

PRICE 134 Gus. Postage & Packing 7/6 extra. 

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

RADIO ft TV COMPONENTS (Acton) LTD 

21c High Street, Acton, London, W.3. 
All orders by post to our Acton address 

323 Edgware Road, London, W.2. 
Personal callers only at our Edgware address 

Price 27 gns. Plus 20/- p. & p. 

RECORD PLAYER SNIP A.C. MAINS 240V 

The "Princess" 4 -speed automatic record changer 
and player engineered with the utmost precision for 
beauty, long life, and trouble free service. Will take 
up to ten records which may be mixed 7" to 10' or 
12'. Patent stylus brush cleans stylus after each 
playing and at shut off, the pick -up locks itself into 
its recess, a most useful feature with portable equip- 
ment -other features include pick -up height adJuat- 
meut and stylus pressure adjustment. This truly Is a 
fine instrument which you can purchase this month 
at only 25.19.6 complete with cartridge and ready to play Poet and insurance 7/6 extra. 

CAR TRANSISTOR IGNITION SYSTEM 
(by famous manufacturer) 
For 6 volt or 12 volt positive earth systems. Comprising: 
special high voltage working hermetically sealed silicon 
transistor mounted in finned heat -sink, high output 
ignition coil, ballast resistor and hardwear (screws, 
washers etc.). 
PRICE £4.19.6. (post and packing 5/- extra). 

MOTEK 
3 Speed 2 track Tape Deck complete 

with heads, takes 7in. spool. 
Incorporating 3 motors. 

A.C. mains, 240 volts, listed at 

Our Price £9.19.6, plus 10/- P. & P. 
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AERIAL WIRE: Colle of 25 yds. solid core 818. 
1/- P. & P. 

BATTERY ELIMINATORS for Transistor Suppliea. 
9v., 75v., 6v. 29/6, pine 2/6 P. & P. 

CONDENSERS. Large range available from 6d. each. 

COAX SOCKETS. Flush 6d. plue 6d. P. & P. 

CARTRIDGES. Acoe, BSR, Sonatone. 

EAR PIECES. 2.511/m or 3.5µ /m Meg. 2/6 plue 
1/- P. @ P. 2.1511/m or 3.51)./m Crystal. 8/8 plue 
1/- P. @ P. 

HIGH IMPEDANCE HORNS. 15 to 41 volt, Ideal 
for alarme. 8/6 plue 1/- P. & P. 

LOUDSPEAKERS. Large range from 21e. 8 ohm 
7/6 plue 1/- P. @ P. 

TRANSISTORS. Full range, Le. OC44, 0045, OC71, 
0082, 2/8; 0C35 9 / -; Fet. MPF103, 9/8. 

TRANSFORMERS. 12 -volt battery charger 81.2.6. 
260 -0 -250 volt 60mA, 18/9; 0 -250 with 6.3 volt, 
19/8, plue 3/6 P. @ P. 

RELAYS. 12 volt, suitable for car alarm, 21 / -, plea 
1/6 P. & P. 

Send S.A.E. for Free Price List. 

Many other items, please aeed stamp for free price 
Hat. 

L7 
BOTHWELL ELECTRIC 
SUPPLIES (Glasgow) LTD. 
54 EGLINTON STREET, 
GLASGOW. C.6. Tel. 041 SOtith 2904 

Member of the Lander Group 

IT'S A MUST 
OUR 
CATALOGUE 
JOIN THE 
THOUSANDS 

OF SATISFIED CUSTOMERS 
SEND NOW FOR 

OUR NEW 1968/69 
illustrated catalogue 
NOW AVAILABLE 

(send 2/- in stamps for your copy) 

Catalogue contains prices and 
details of Amplifiers - Hi -Fi 
Tuners - Loudspeakers - 
Pick-ups - Playing Decks - 
Microphones - Test Meters - Hand Tools - Valves - 
Soldering Irons - Tape Re- 
cording Accessories, etc. 

ALPHA RADIO SUPPLY CO 
103 Leeds Terrace, Leeds 7. Tel: 25187 

jfNgU#/T8o 
all types of 

TRANS /STÖR EQUIPMENT 
The Ideal, economical and safe way of running Tran- 
sistor Radios, Record Players, Tape Recorders, Ampli- 
fiers etc. from A.C. Malus. 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., 7 }v. and 9v. DC. At- 
tractive case with indica- 
tor light, mains lead 
output socket, plug and lead. 57/C P A P 2I6 Size 4 }x3 }x2 }in. J V 
(Extra lead with DIN plug for Cassette Recorders 7/6) 

POWER PLUS 
MAINS UNIT 
for Cassette Tape Recor- 
ders using 7 }v. 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 45/- P. & P. 2/6 required.) 

MAINS UNIT for FI -CORD 202A 
TAPE RECORDER P. & P. 5/ -. f4.15.0 
MAJOR POWER PLUS 
MAINS UNITS 
For single outputs, 9v,6v,39/6. P. A P.2 /6. 
For two separate outputs, 9v + 9v, 
6v + 6v. 42/6. P. & P. 2/6. 
(Please state outputs required). 

R.C.S. PRODUCTS (RADIO) LTD. 
(Dept. P.W.), 31 Oliver Road, London, E,17 

NWRM 
tiMEM o) 

TV RIP MR2E00 
After working on radio it's the next logical step. You'll 

find all you want to know to get cracking in our 
companion magazine, PRACTICAL TELEVISION. It's 

packed with know -how on this fascinating subject ... 
expert guidance on set and equipment construction, 

repair, maintenance, detailed analyses of latest TV 
developments ... the lot. Why not follow through 

now? Ask your newsagent for a copy today. 

MONTHLY 2/6 

Pracfioal 
TELEVISION 

Practical 
TELEVISION 
FEBRUARY 1969 26 

ir.er%iUR T1% 

ALSO 8Ywi8i#'3e , POWER SiJpPLY 
111101WT3NO 
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EXCLUSIVE PURCHASE ! 

PORTABLE 
AMPLIFIER 
UNIT 
BY WELL- 
KNOWN 
MAKER 

BRITISH- :;- -`"'.ï 
A luxury nun at 
a bargain price. Only 35 / -. P. & P. 4/6. 
Dealgued ae a Telephone Amplifier but can be used in 
many different ways -a booster amplifier for transistor 
radical, a baby alarm, Intercom, paging system etc., etc. 
High gain four transistor amplifier unit housed In attrac- 
tive leathereloth covered wooden cabinet with upward 
facing 31n. high flux P.M., speaker covered by neat plastic 
grille. Fitted 3.5mm lack socket and volume /on /off 
control. Sise 7 x 43 x 351n. high. Operates on standard 
PPB or VT6 battery. Supplied complete with telephone 
pick -up Induction coil fitted suction pad, lead and 9.5mm 
jack plug. 

OUR SPECIAL PRICE ... 35/- P. & P. 4/6. 
0 as above with 9.5mm plug and DLRS unit for use as 
sensitive microphone for baby alarms, communication 
systems etc. Will operate over distances of up to 200ft. or 
more when connected with twin flex or bell wire. 

PRICE 40/- P. & P. 4/6 
(Batteries and flex not Included.) 

BRAND NEW 8 OHM LOUDSPEAKERS 
Sin .14/-; 65ín18/6; 81n.ß7/ -; 7 x 41n.18/ß ;10 x 6ín. 27/8. 
E.M.I. 8 x 51n. with high flux magnet 21 / -. E.M.I. 135 x 
81n. with high flux ceramic magnet 42/- (15 ohm 45/ -). 
E.M.I. 13 x bin. with two Inbuilt tweeters and crossover 
network. 3 or 16 ohms 4 gns. P. & P. 5in.2 / -, 65 & 8in.2/6, 
10 & 121w. 3/6 per speaker. 
BRAND NEW 121n. 15w. H/D Speakers, 3 or 16 ohms. 
Current production by well -known British maker. Now 
with Hiflux ceramic ferrobar magnet assembly ¡5.10.0. 
P. & P. 5 / -. Guitar models: 25w. 11&0.0 35w. 118.0.0. 
N.M.I. ß51n. HEAVY DUTY TWEETERS. Powerful cera- 
mic magnet. Available In 3 or 8 ohms 15 /- each; 15 ohms 
18/8 each. P. & P. 2/6. 
121n. "RA" TWIN CONE LOUDSPEAKER. 10 watts peak 
handling. 3 or 15 ohm, 85/ -. P. & P. 3/6. 

85 OHM SPEAKERS 
33in. 12/6; 7 x 41n. 21/ -. P. & P. 2/- per speaker. 

VYNAIR AND REXINE SPEAKERS AND CABINET 
FABRICS app. 541n. wide. Usually 35/- yd., our price 18 /6 
yd. length. P. & P. 2/6 (min. 1 yd.). B.A.E. for samples. 

LATEST COLLARO MAGNAVOX 868 STEREO TAPE 
DECK. Three speeds 4 track, takes up to 71n. spools. 
216.10.0. Carr. 10 / -. 

Brand randnew. Beautifully made. Only 49/6. P. te CASE. 
& P.8/5. 

Dual Purpose Bulk Tape Eraser and Tape Head Demagnet- 
iser 35 / -. P. & P. 3/ -. 
ACOS CRYSTAL MIKES. High Imp. for desk or hand 

High sensitivity. 18 /6. P. & P. 1/6. 
ACOB HIGH IMPEDANCE CRYSTAL STICK MIKES. 
OUR PRICE 81 / -. P. & P. 1/6. 

NEW S.T.C. TYPE 25 MINIATURE RELAYS - 
12 volt. 4 e /p, c/o contacts. 1 amp rating. Coll 
resistance 186 ohms. Sise approx. 1 x 15 x 1}in. high. 
10/- each. P. & P. 1 /6. 
Also some similar to above but coil realetance 5,800 
ohms 48 volt operation. 8/- each. P. & P. 1 /8. 

SPECIAL OFFER! PLESSEY TYPE 29 TWIN TUNING 
GANG. 400pF + 148pF. Fitted with trimmers and 
6:1 integral slow motion. Suitable for nominal 470 kc /s 
I.F. Sise approx. 2 x 1 x 141n. Only 8/6. P. & P. 2/6. 

TRANSFORMER BARGAINS 

TRANSISTOR STEREO 8 + 8 MK II 
Now using Silicon Transistors in first five stages on each 
channel resulting in even lower noise level with improved 
sensitivity. A really Orel -class H1 -Fi Stereo Amplifier Kit. 
Uses 14 transistors giving 8 watts push pull output per 
channel (15W. 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 j 9dB. 20- 20,000 c /s. 
Bass boost approx. to +12dB. Treble cut approx. to 
-16dB. Negative feedback 18dB over main amp. 
Power requirements 25V at 6 amp. 
PRICES: AMPLIFIER KIT 210.10.0; POWER PACK 
KIT ¡8.0.0; CABINET 83.0.0. All Poet Free. 
Circuit diagram, construction details and parts list (free 
with kit) 1/8. (S.A.E.). 

MAINS TRANSFORMER. Primary 200 -240V two 
separate 5 wave secondaries giving approx. 16V at 
1 amp and 20V at 1.2 amp; secs. can be connected in 
series for 36V at 1.5 amp. Ideal for translator power 
supplies. Drop through mounting. Stack size 21 x 34 x 
51n. 15/ -. P. & P. 6 / -. 
MAINS TRANSFORMER. For transistor power supplies. 
Fri. 200/240v. Sec. 9 -0-9 at 500 mA. 11 / -. P. & P. 2/6. 

200 /240v. Sec. 12 -0-12 at 1 amp. 14/6. P. & P 2/6 
Pri. 200/240v. Sec. 10 -0-10 at 2 amp. 27/6. P. & P. 3/6. 
MATCHED PAIR OF 23 WATT TRANSISTOR DRIVER 
AND OUTPUT TRANSFORMERS. Stack size 14 x 15 x 
Sin. Output trans. tapped for 3 ohm and 15 ohm output. 
10 /- pair pion 21 -. P. & P. 
7 -10 watt OUTPUT TRANSFORMERS to match pair of 
ECL86'e In peuh -pull to 3 ohm output. ONLY 11/ -. 
P. & P. 2/6. 
BRAND NEW MAINS TRANSFORMERS for Bridge 
Rectifier. Pri. 240v. AC. Sec. 240v. at 50mA and 6.3v. at 
1.3 amp. Stack Mae 23 x 1 x 20n. 10/8. P. & P 3/6. 
(Special quotations for quantities). 

HIGH GRADE COPPER LAMINATE BOARDS 
8 X6 x ./rein. FIVE for 10 /- P. & P. 2/ -. 

SPECIAL PURCHASE I 

H.M.I. 4 -SPEED PLAYER 
Heavy 8 }1n. metal turntable. 
Low flutter performance 200/ 
250 v. shaded motor (90 v. 
tap). Complete with latest 
type lightweight pick -up arm 
and mono cartridge with t/o 
etylli for LP /78. LIMITED 
NUMBER ONLY 68/ -. P. at 
P. 6 /6. 

4 -SPEED RECORD PLAYER BARGAINS 
Mains models. All brand new in maker's peeking. 
E.M.I. MODEL 999 Single Player with unit 
mounted plok -up arm and mono cartridge 86.6.0 
B.B.R. UA85 with latest mono compatible cart 86.18.6 

All plus Carriage and Parking 6/6. 
LATEST GARRARD MODELS. AU types available 1000 
ens, 8000. AT60 etc. Send S.A.E. for latest Bargain Prises! 
PLINTH UNITS cut out for Garrard Models 1000, 1025, 
2000, 3000, AT60, SP26. With rigid perepex cover. 
OUR PRICE 5 gui. complete. P. & P. 8 /6. 

LATEST ROSETTE T/O STEREO /COMPATIBLE 
CARTRIDGE for BP /LP /Stereo /78. Only 82 /6, P. &P. 2 / -. 
LATEST ROSETTE T/O MONO COMPATIBLE CART- 
RIDGE for playing EP /LP /78 mono or stereo records on 
mono equipment. Only 80/ -. P. & P. 2 /-. 
SONOTONE 9TAHC compatible Stereo Cartridge with 
diamond stylus 50/- P. & P. 2/ -. 
FEW ONLY! A008 GP69 /1. For EP and LP 10 / -. P. & P. 
2/ -. 

QUALITY RECORD PLAYER AMPLIFIER MKI 
A top -quality record player amplifier employing heavy 
duty double wound mains transformer, ECC83, EL84, 
EZ80 valves. Separate Base, Treble and Volume controls. 
Complete with output transformer matched for 3 ohm 
speaker. Blue 7' w. x 3' d. x 6' h. Ready built and tested. 
PRICE 76/ -. P. & P. 6/ , 
ALSO AVAILABLE mounted on board with output 
transformer and speaker ready to tit Into cabinet below. 
PRICE 97/6. P. & P. 7/6. 
DELUXE QUALITY PORTABLE R/P CABINET EMI 

Uncut motor board size 145 x 121n. clearance 21n. below, 
53in. above. Will take above amplifier and any B.S.R. or 
GARRARD autochanger or Single Player Unit (except 
AT60 and SP26). Sise 18 x 15 x 81n. PRICE 79/6 
P. & P. 9/6. 

FM /AM TUNER HEAD 
Beautifully designed and pre- 
cision engineered by Dormer & 

Wadsworth Ltd. Supplied 
ready fitted with twin 0005 
tuning condenser for AM con- 
nection. Prealigned FM sec- 
tion coven 86-102 Mc /s. I.F 
output 10.7 Mc /e. Complete 
with ECC86 (6L12) valve and 
full circuit diagram of tuner head. Another special bulk 
purchase enables us to offer these at 27/8 each. P. & P. 3/ -. 
GORLER F.M. TUNER HEAD. 88 -100 Mc /e. 10.7 Mc /e. 
I.F. 15/- plus 2/6 P. & P. (ECC86 valves, 8/6 extra) 

SPECIAL OFFER! 

A great opport- 
unity to purchase 
a first class - -____ 
GENERAL PURPOSE, 
HIGH GAIN, 

SEN- SITIVITY,Ià 
PORTABLE 
AMPLIFIER. 
Completely self 
contained and can 
he used for a variety 
of purposes, i.e. Intercom, 
Baby Alarm, Booster unit for 
translator radios etc., also ideal for classroom 
emit etc. Works perfectly with our special offer ACOS 
Stick Microphone (21 / -). Output 1000mW. Uses standard 
9 volt battery. Smart two tone carrying case size 12 e 4 

Sin. fitted standard input jack socket, volume controls, 
7 x 4in. speaker. Completely built and tested, brand new 
with full maker's guarantee. 

Only 79/6 P 
5/e 

STEREO AMPLIFIER 
Incorporating 2 ECL88s and I EZ80, heavy duty, double 
wound mains transformer. Output 4 watts per channel. 
Full tone and volume controls. Absolutely complete. 
Output impedance 3 ohms. 

ONLY 

£5.9.6 
P. A P. 8/-. 
Super De- 
luxe ver- 
sion with 

° E C L 8 6 valves, 
sep. bees, 
treble and 

balance con- 
trols. Full feedback. 

8 gus. P. & P. 8/ -. 

8 -VALVE AUDIO 
AMPLIFIER MODEL HA84 
D signed for Ht -FI reproduc- 
tien of records. A.C. Maine 
operation. Ready built on 
plated heavy gauge metal 
chassis, else 74' w. x 4' d. 
41' h. Incorporates ECC83, 
&Lß4, EZ80 valves. Heavy 
duty, double wound main. 
transformer and output trans- 

° f rmer matched for 3 ohm 
speaker,aeparate Base, Treble and volume controls. Nega- 
tive feedback Une. 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 ¡4.6.0. P. at P. 6 / -. 
HEL "FOUR" AMPLIFIER KIT. Similar In appearance to 
HA34 above but employs entirely different and advanced 
circuitry. Complete set of parts, etc. 79/8, P. & P. 8/ - 
BRAND NEW TRANSISTOR BARGAINS. GET 16 
(Matched air) 15/ -; V16/10p, 10/ -; OC71 5/ -; 0070 6/-: 

Set of Mullard 6 transistors OCAS, 2 -OC45, AC128D, 
matched pair AC128 25/ -; Mullard LFH3 Audio Tran- 
slator Pack AC128D and matched pair AC128 18/6; 
ORP12 Cadmium Sulphide Cells 10/8. All poet free. 

HIGH GAIN 4 TRANSISTOR 
PRINTED CIRCUIT 
AMPLIFIER KIT 
Type TAI 

Peak out- 
put In excess 
of 15 watts. 

All stan- 
dard Britls 
components. 

Built on 
printed circuit panel else 6 x 31n. 

Generous else Driver and Output Transformen. 
Output transformer tapped for 3 ohm and 15 ohm 

speakers. Transistors (GET114 or 81 Mullard AC128D 
and patched pair of AC128 o /p). 9 volt operation. 

Everything supplied, wire, battery clips, solder, etc. 
Comprehensive easy to follow Instructions and circuit 

diagram 8/8 (Free with Kit). All parts sold separately. 
SPECIAL PRICE 45/ -. P. & P. 3/ -. Also ready built and 
tested, 52(6. P. & P. 3/ -. 

HARVERSON'S SUPER MONO 
AMPLIFIER 
A super quality gram amplifier using a double wound 
mains transformer, EZ80 rectifier and ECL82 triode 
pentode valve as audio amplifier and power output stage. 
Impedance 3 ohms. Output approx. 3.5 watts. Volume 
and tone controls. Maids size only 7' wide x 3' deep x 
6' high overall. AC mains 200/240v. Supplied absolutely 
Brand New completely wired and tested with valves and 
good quality output transformer. LIMITED NUMBER 
ONLY. 
OUR ROCK BOTTOM 
BARGAIN PRICE 49/6 P6& P. 

10/14 WATT HI -FI 
AMPLIFIER KIT 
A stylishly finished 
monaural amplifier 
with an output of 
14 watts from 2 
EL84e In push -pull. 
Super reproduction 
of both mule and 
speech, with negli- 
gible hum. Separate 
inputs for mike and 
gram allow records 
and announcements 
to follow each other. 
Fully shrouded section wound output transformer to 
match 9 -150 speaker and 2 Independent volume controls, 
and separate base and treble controls are provided giving 
good lift and cut. Valve line -up 2EL84a, ECC83, EPOS and 
EZ80 rectifier. Simple instruction booklet 2/8 (Free with 
parte). AU parts sold separately. ONLY 57.9.8. P. & P. 8/6. 
Also available ready built and tested complete with std. 
Input sockets, ¡9.5.0. P. & P. 8/6. 

jfll-_L 

Open all day Saturday H A R V E R S O N SURPLUS CO. LTD. Please write clearly 
Early closing Wed. t p.m. PLEASE NOTE: P. & P. CHARGES 

A few minutes from South Wimbledon 170 HIGH ST., MERTON, S.W.19 Tel. : 01 -540 3985 QUOTED APPLY TO U.K. ONLY. 

Tube Stanton 
P. & P . ON OVERSEAS ORDERS 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES CHARGED EXTRA, 
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THE 'YORK' HIGH FIDELITY 3 SPEAKER SYSTEM 
* Moderate size, only 25 x 14 x 101n. Complete Kit 

18 Gns. * Response 30- 20,000 c.p.s. Impedance 15 ohms, 
* Performance comparable with units costing Carr.12 /6 
considerably more. Consists of (1) 12ín. 15 watt Bass unit with 
cast chassis. Roll rubber cone surround for ultra low resonance. 
and ceramic magnet. (2) 3 -way quarter section series cross -over 
system. (3) 8 x Sin. high flux middle range 'speaker. (4) High 
efficiency tweeter. (5) Measured weight of woollen acoustic 
damping material. (6) Teak veneered cabinet. (7) Circuit and 
full instructions. 
DEMONSTRATIONS AT ALL BRANCHES. 

R.S.C. STEREO /20 HI -FI AMPLIFIER PROVIDING 
10/14 WATT ULTRA LINEAR PUSH -PULL OUTPUT 
ON EACH CHANNEL. SUITABLE FOR "MIKE '. 
GRAM, RADIO OR TAPE. (7) valves ECC83. (2) ECL86. 
(4) EZ81. Frequency Response: ±2dB 30- 20.000 c.p.s. 
Hum Level: 65dB down. Sensitivity: 30 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 transformers are high quality section- 
ally 

(wound. 
Outputs for 3 and 15 ohms speakers. Complete set of parts. point- 

15 Gns. to -point wiring diagrams and instructions. Or factory assem- 
bled with our usual 12 mths' gntee 19gns. Or Dep. £4.10.0 and 

Carr. 12/6 9 monthly payments £2 (Total £22.10.0). Send S.A.E. for leaflet. 

R.S.C. A10 30 WATT ULTRA LINEAR HI -FI 
AMPLIFIER Highly tDi o tput, 

sensitive. 
Pre -am/ 

Tone Control Stages. Performance figures. Hum 
level -70dB. Frequency response ±3dB30- 20,000c /s. 
Sectionally wound output transformer. All high 

grade components. Valves EF86, EF86, ECC83, 
807, 807. GZ34. Separate Bass and Treble Con- 
trols. Sensitivity 36 millivolts so that any kind 
of Microphone or Pick -up Is suitable. De- 
signed for Clubs, Schools. Theatres, Dance Halls or Outdoor Functions etc. For use with Electronic Organ, Guitar, String Bass, etc. Gram. 

Functions, 
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 Mt 
of parts with point -to -point wiring diagrams and instructions. 14 Gns. 
Twin- handled perforated cover 27/8. Supplied factory built with ELM 
output valves. 12 months' guarantee for 17 gns. TERMS: Deposit £5.14.0 and 9 monthly payments of 31/8 (Total £19.15.3). 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. 5 valves -ECC83 (2), EL84 (2), 
EZ81. High quality sectionally wound output transformer. IND. BASS AND TREBLE CON- - TROLS. Frequency response ± 3dB 30- 20,000 c /s. 

Vices -- Hum level OaB. SENSITIVITY 23 millivolts. 
Suitable for Crystal or Ceramic PCs, all types 

"mikes ". For Musical Instruments such as String Bass, Electronic Guitars 
etc. Size approx. 12 x 9 x Tin. For AC mains 200 -250V. 50 cps a Gns. Output for 3 and 16 ohm epkrs. SAE for leaflet. Complete kit. 
Full instructions and point -to -point wiring diagrams. Carr 11/6 (or factory built 12 Gns.) Twin handled metal cover 27/6. TERMS ON ASSEMBLED 
UNITS. Deposit 87/6 and 9 monthly payments of 22/ -. (Total 214.5.8). 
RSC AI1T TRANSIS- 
TORISED VERSION of 
above complete kit 9 Gns 

(Assembled 13 Gns) 
R.S.C. BASS -REGENT 

50 WATT AMPLIFIER 
An exception- 
ally powerful 
high quality 
all -purpose 
unit for lead, 
rhythm, bass 
guitar, vocal- 
ists, gram, 
radio, tape. 

Peak 0/P rating. * Two extra heavy duty 
12in. Loudspeakers. 
* Four Jack inputs and 
two Volume Controls for 
simultaneous use of up to 
four pick -ups or "mikes ". 
Bass and Treble controls. 
52 r 

Carr. 12/6 

Gns. Carr i 
dep. payme.1.9 

and 9 monthly payments of 
25.11.9. (Total 571 ans.). 
Send S.A.E. for leaflet. 
Also BIO Bass inc. 15in. 
25w SPkr. 291 gns. G15 inc. 
12in. 20w Spkr. 194 gns. 
R.S.C. BATTERY /MAINS 

CONVERSION UNITS 
Type BM1 
An all -dry 
battery eli- minator. 
Size 54x44x 
tin. approx. 

Completely replaces bat- 
teries supplying 1-5v. and 
80v. where A.C. mains 200/ 
250v. 50c /s is available. 
Complete kit with diagram 
49/11 or assembled 59/11. 
SELENIUM F.W. 
RECTIFIERS i (Bridged) 
All 6/12v. D.C. output. Max. 
A.C. input 18v. la. 3/11. 
2a. 8 /11.3a. 9/9.4a.12/9.6a. 
15/9. 

R.S.C. MAINS TRANSFORMERS 
FULLY GUARANTEED. Interleaved and Impreg- 
nated. Primaries 200 -250v. 50e /s. Screened 
MIDGET CLAMPED TYPE 21 x 21 x 21in. 
250v., 60mA, 6.3v. 2a. 15/11 
250- 0- 250v., 60mA 6.3v. 2a. 18/11 
FULLY SHROUDED UPRIGHT MOUNTING 
250- 0 -250v. 60mA, 6.3v. 2a., 0.5 -6.3v. 2a. 
250- 0.250v. 100mA, 6.3v. 4a., 0- 5 -6.3v. Sa 
300- 0 -300v. 100mA, 6.3v. 4a., 0- 5 -6.3v. 3a 
300 -0-300v. 130mA, 6.3v. 4a., c.t., 6.3v. la. 

For Mollard 510 Amplifier 
350- 0 -350v. 100mA, 63v. 4a., 0- 5 -8.3v. 3a 
350- 0 -310v. 150mA, 6.3v. 4a., 0.5.6.3v. 3a. 
425.0 -425v. 200mA, 8.3v. 4a., c.t., 5v. Sa. 
435- 0 -425v. 200mA, 6.3v. 4a., 6.3v. 4a., 5v. 3a. 
450- 0 -450v. 250mA, 6.3v. 4a., c.t., iv. Sa. 

21/0 
86/9 
85/9 

48/9 
85/9 
45/8 
89/9 

85/9 
TOP SHROUDED DROP -THROUGH TYPE 
250- 0.250v. 70mA, 6.3v. 2s., 0- 5 -6.3v. 2a. 21/9 
250- 0 -250v. 100mA, 13.3v. 3-55 28/9 
250- 0.250v. 100mA, 6.3v. 2a, 6.3v. la, 24/9 
350- 0 -350v. 80mA, 6.3v. 2a., 0- 5 -6.3v. 2a. 25/9 
250.0 -250v. 100mA, 6.3v. la., 0- 5 -6.3v. 35 85/9 
300- 0 -300v. 100mA, 6.3v. 4a., 0.5 -6.3v. 3a 85/9 
300- 0 -300v. 130mA, 6.3v. 4a., 0.5.6.3v. la. 

Suitable for Nullard 510 Amplifier 42/9 
350- 0.350v. 100mA, 6.3v. 4a., 0- 5 -6.3v. Sa 85/9 
350- 0 -350v. 160mA, 6.3v. 4a., 0- 5 -6.3v. 3a 48/11 
FILAMENT or TRANSISTOR POWER PACE Types 
6.3v. 1.5a. 7/9. 

A 

6.3v. 2a. 8/9; 6.3v. 3a. 10/9; 6.3v. 
6a. 21/9; 12v. la. 8/9; 12v. 3a. or 24v. 1.5a. 21/9; 
0- 9 -18v. lia. 17/9; 0- 12- 25 -42v. 2a. 29/9. 
CHARGER TRANSFORMERS 0- 9 -15v. lia. 14/11; 
24a. 17/9; 3s. 19/11; 5a. 28/9; 65. 27/9; 8a. 88/9. 
AUTO (Step UP /step DOWN) TRANSFORMERS 
0- 110/120v. 200 -230 -250v 50 -80 watts 18/9 
150 watts, 29/11; 250 watts 49/9; 500 watt, 99/9 
OUTPUT TRANSFORMERS 
Standard Pentode 5,0000 or 7,0000 to 30 .. 8/9 
Push -Pull 8 watts EL84 to 30 or 150 12/9 
Push -Pull 10 watts 6V6 ECL86 to 3, 5, 8 or 150 22/9 
Push -Pull EL84 to 3 or 1513 10 -12 watts , 21/9 
Push -Pull Ultra Linear for Milliard 510, etc. 38/9 
Push -Pull 15 -18 watts, sectionally wound 81,8, 

KT86, etc., for 3 or 150 83/9 
Push -Pull 20 watt high quality sectionally 
wound EL34, 6L6, KT86 etc. to 3 or 150 59/9 
SMOOTHING CHOKES 
150mA, 7 -105, 2500 12 /0 :100mA, 1011, 3000 10/9; 
80mA, 10H, 3500 8/0; 60mA, 10H, 4000 4/11. 

BLACKPOOL O.*& 
227 CHURCHI 

ELECTRONICS CS 

R.S.C. COLUMN SPEAKERS Covered in two -tone Rexine/ 
Vynair, ideal for vocalists and Public Address, 15 ()Min matching. 
C57 15 watts inc. five 7 x 41n. speakers 27.19.11. 
Type C48S, 30 watts. Fitted four 81n. high flux 8 watt speakers. 
Overall size approx. 42 x 10 x Sin. Or deposit 65/- 16 Gns. and 9 mthly pmts 34/9 (Total£18.17.9) Carr. 10 / -. 
Type C4129, 50 watts. Fitted four 121n. 11,0001ine 15 watt 24 Gns. speakers. Overall size 56 x 14 x gin. approx. Carr. 15/ -. 
Or Deposit 54.13.6 and 9 monthly payments of 58/6 ( Total 228.5.0). 

30 WATT HI -FI AMPLIFIER 
for Guitar, Vocal or Instrumental Group 
A 2 or 4 Input, 2 vol. control Hi -F1 unit with Sep- arate Bass and Treble controls. Current valves. Peak out- 

put rating. Strong Rexine covered cabinet with handles. Attractive black/ gold Perspex facia. Neon Indicator. For 
speakers. end S.AnE. or leafet5 ohm 18 Gns. 12/6 
Deposit 3 gns. and 9 mthly payments of 39/8 (Total £21). 

RSC 
T...11.-11313=á2011 

12in. HIGH QUALITY LOUDSPEAKERS 
In Teak or Afrormosia veneered covered Cabinets 
16 
3 or 15 ohms. Carr 7/6 £5.15.0 ów5othmss.. 

Carr £8.19.9 
LOUDSPEAKERS Limited number of heavy duty 

units at well below list prices. Brand new, guaranteed. Terms available over £8. Carr. 10 /- extra. 
121n. 30 watt 0-8 ohms 12in. 311 watt I5in. 30 watt 15 ohms 
Normally 15 ohms impedance DUAL CONE 

approx. £12 £6.19.9 or 1ó l Y £6.19.9 Normally 9 Gns. over 214 

FANE 
'POP' 100 
LOUDSPEAKER 

18" 100 Watt 
Fantastic power 
handling. Guar- 
anteed 2 years. 19 GRS POST FREE 

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

POWER PACK KIT Consisting of Mains 
transformer, Metal Rectifier, Electrolytics, 
smoothing choke, chassis and circuit. 230/ 
250v. A.C. mains. Output 250v. 24/11 60mA 63v. 2a. Supplied with case 
in lieu of chassis 28/11. Or assembled 39/11. 

CLEARANCE LINES 
HIGH QUALITY 8" x 3" LOUDSPEAKERS ¡Tim= 11/9 

14 WATT HI -FI AMPLIFIERS High 
Jaclsitnpty. 

Two 
sepa controls for mixing purposes. Separate Bass and Treble Controls. Valves 

ECC83, ECL86, ECL86, EZ80. Output for 15 ohm Loudspeaker. 200 -250v 50 c.p.s. 
A.C. mains operation. Size approx. 8 x 8 x bin. Factory £6 -19 -11 Carr. built and fully guaranteed. Limited number to clear at 10/- 

EXTENSION 'SPEAKERS 29/9 EMI PLAYER TURNTABLES 
Cabinet size 12 x 8 x 5in. with P.U. 4 speed. Turnover cart - attractive grey lizard skin finish. ridge. Limited number. Fitted high flux 61in. 5w. 3 ohm 
speaker. Mono 59/9 Stereo 69/9 

PHONE AMPLIFIERS Speak and listen with both hands 59/9 free. Standard dry battery operated. Attractive black moulded case. 

1 WATT TRANSISTOR AMPLIFIERS for 3-5 ohm 37/9 loudspeakers. Miniature size. Brand new boxed. 

PRINTED CIRCUIT KITS for making 
with 72 square ins. laminated board nd necessacircuits. y i. 12/9 

J.B. VHF /FM DIAL Et DRIVE ASSEMBLIES 
Complete with escutcheon. Size 7' x 44 ". Escutcheon 71' x 21-. ONLY 9/9 

TAPE RECORD /PLAYBACK AMPLIFIERS 4 watts output. Magic Eye Recording level indicator. For 3 ohm L /S. All normal £7.19.11 facilities. Less Facia plate. For 200 /250 A.C. mains. Carr 8/6. 

HEAVY DUTY 15in. 40 WATT LOUDSPEAKERS 14 ONLY 
in substantial Rexine /Vynair covered cabinet. Carr. 15/- 

MINI -8 HI -FI LOUDSPEAKER UNITS 
Teak veneered cabinet, size 91 x 64 x 7tfn. Peak power 
handling 8 watts 3 ohms or 15 ohms. Clearance Price 59/11 

JASON VHF /FM TUNER DESIGNS 
All parts FMTI 5 Gns. FMT2 £6.19.11. aTv2 9i Gns. P C se stelate 

STEREO /TEN HIGH QUALITY AMPLIFIER 
5 watts high quality output on each channel. 
Sensitivity 50 millivolts. Suitable all crystal or ceramic stereo cartridges. Ganged Bass and Treble Controls. Valves ECC83 (2), EL84 (2). EZ81. 
For 2-3 ohm speakers. 
Assembled with 12 
months' guarantee 

Carr. 11/6 £11.19.6 
R.S.C. 6/12V CAR BATTERY CHARGERS 

linComplete kit of parts incl. Ammeter and Circuit. 
4 amp with variable charge rate selector 49/9 
6 ampheavy with variable charge rata 69/9 Il duty selector 
All types 200 -250v. A.C. mains. Ready built 10/- extra. 
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SENSATIONAL R.S.C. HIGH FIDELITY STEREO PACKAGE OFFERS 
"PACKAGE 3" 30 WATT SYSTEM Matched for optimum performance. Send for "PACKAGE 2" 30 WATT SYSTEM 

* Goldring Transcription Turntable on Plinth coloured brochure showing other money saving * Garrard SP25 Mk U Turntable on Plinth 
offers. * Goldring CS90 Ceramic P.U. Cartridge 

* Super 30 Amplifier in cabinet 
* Pair of Stanton Loudspeaker Units 

wired units ready to "plug-in". 75 Gns. /r. 

* Shure Magnetic Pick -up Cartridge 

** 
Super 30 Amplifier in cabinet. 
Pair of Stanton Louaker Units 

Spec al inclusive price. Fully wired ß5 Gns. units ready to "plug-in". Carr. 25/ -. 
TERMS AVAILABLE ALL PACKAGE OFFERS 

AUDIOTRINE HIGH FIDELITY 
LOUDSPEAKERS Heavy 
construction. Latest high efficiency 
ceramic magnets. Treated Cone sur- 
round givinglow fundamental reso- 
nance. "D" indicates Tweeter Cone 
providing extended frequency range 
40- 15,000 c.p.s. Impedance 3 or 15 
ohms. Please state choice. Excep- 
tional performance at low cost. 

Prices include carriage. HFIOOD W 15W25.15.0 
HF5OIL 5' IOW 57/9 HF120 12' 15W 8919 

11D 8' IOW 4 
gns. 

HF19HAD 12' Ì5W 89 9 
HF102D 10' 8W 59/9 HF126D 12' 15W 5 gns. 

HIGH FIDELITY LOUDSPEAKER UNITS 
Cabinets latest style Satin Teak or Afrormosia ve- 
neer. Acoustically lined or filled woollen damping. 
Ported where appropriate. Credit tins available. 

DORSET Size 16 x 11 x 9in. Range 45- 
15,000 c.p.s. Rating 8-10 watts. Fitted 
High flux Bin. Dual Cone £8.19.9 speaker. Imp. 3 or 16 ohms, 

Inc. Carr. 
STANTON IIIS Size 18x11x1Oin. Rating 
10 watts. Incorporating Fane 803b 
speaker with roll 

rrubber 
cone surround 

and 
1Handsom 

magnet. 
Scandinavian design 

cabinet. Range 30- 20,000 c.p.s. Im- 
pedance 3 or 15 ohms . Gives smooth 
realistic sound output. Inc. carr. 
GLOUCESTER Size 25 x 16 x loin. 12in. High flux 
12,000 line speaker. Cross -over unit and Tweeter. 
Rating 10 watts. Frequency range 12.L Gns. 
40- 20,003 c.p.s. Impedance 15 ohms. 

E2 EQUIPMENT CABINET 
Size 17' wide 141' deep 111' high. 
Cut for TA12, Super 15, Super 30 
and other amplifiers. 'Hinged' 
perspex cover. Satin Teak or 
Afrormosia veneer 8 Gns. finish. Price inc. carr. 
MOTOR BOARDS cut 

Zf or Garrard Turntables and 
many other units. Price 
R.S.C. TAO f, Watt HIGH FIDELITY SOLID 

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

(©_ G/ 20,000 c.p.s. -2dB. Harmonic -- -- Distortion 0.3% at 1,000 c.p.s. 
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, 9f x 21 x 511n. Attractive 
brushed silver finish facia plate 101 x 31ín. and 
matching knobs. Complete kit of parts with full 
wiring diagrams and instructions. Carr. 7/8 
Or factory built with 12 months 6 Gns. guarantee. 8 Gns. 

"PACKAGE 1" 18 WATT SYSTEM 
* Garrard SP25 Mk II 4 speed Player Unit on 

Illustrated with TFMI Mk U Tuner fitted plinth * Goldring CS90 Ceramic P.U. Cartridge 
EXTREMELY ATTRACTIVE AND VERSATILE PLINTHS * TA12 Amplifier in cabinet 
finished in Teak or Afrormosia veneer. Tinted * Pair of Dorset Loudspeaker 491 Gns. 
Perspex "hinged" cover with satin chrome handle Units Special inclusive price. 

Or Dep.810 and 9 monthly 
RECORD PLAYING UNITS' 

BLACKPOOL 
AGENT payments 25.4.0. (Total 
APPOINTED 258.18.0.) Perspex cover 

Money saving units. Ready to See other page 3gns. extra. 
RP2 plug into Amplifier or 

Tape Recorder. Con- 
sisting of Garrard SP25 Mk U 
(with heavy turntable) fitted 
Goldring CS90 high compli- 
ance ceramic Stereo /Mono 
cartridge with diamond sty- 
lus. Mounted on Plinth. Inc. 
Perspex cover. Carr. 22Gns, 15 / -. Plus 8/7 P.T. 
surcharge. 
RP3 Goldring Lenco G SL88 

Transcription unit and CS90 
Cartridge. Supplied with 
Perspex Cover. Carr. 21 / -. 

£28 Inc. P.T. surcharge 

R.S.C. PLINTHS for 
Record 
Playing 
units. 
Teak 
finish 
cut for 
Garrard 

59/9. 
3000. ATO, AT80, SP25 or Gold - 
ring GL88. Available with 
clear Perspex co- 
ver 6 Gns. as ill. Inc. Carr. 
Perspex cover sold separately 
at 3 Gns. Limited number of 
covers slightly damaged but 
repaired by makers. 39/9 

INTEREST CHARGES REFUNDED on Credit 
Sales settled in 3 months. 

RSC TA1213 WATT STEREO AMPLIFIER 
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- 
trols * Slide Switch for mono use * 
Speaker Output 3-15 ohms * For 
2W -250v A.C. mains * Frequency 
Response 30 -20,000 c.p.s. -2dB -It Harmonic Distortion 0.3% at 1000 

c.p.s. Hum and Noise -70dB * Sensitivi ies (1) 300mV (2) 50mV (3) 
100mV (4) 2 nV * Handsome brushed silver finish Facia and Knobs. 
Complete kit of parts with full wiring diagrams & in- 1 Carr. 
structions. Factory built with 12 mth gntee 15 GNS Or 12 7/9 
Deposit84 .16.0 and 9mthlYpymts991- (Total 17 GNS.) 2 GNS. 
Or in Teak or Afrormosia veneer housing 19 Gns. Dep. £4.19.0 and 
9 monthly payments 39/-. (Total £22.10.0.) 

AUDIOTRINE HI -FI SPEAKER SYSTEMS 
Consisting of matchedl2in. 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. fj GDS. 
Or Senior 15 watt inc. HF 128 
15,000 line Speaker 8 Gns. Carr. 8/6 Carr. 5/9 

HI -FI SPEAKER ENCLOSURES Teak or Afrormo- 
sia veneer finish. Modern design, Acoustically lined and 
ported. Inc. carr. 
JE8 Size 16 x 11 x 9ín. Pressurised. Gives 4 Gns. 
pleasing results with any 8ín. Hi-Fi 'speaker. 
SE8 For optimum performance with any Bin. 5 Gns. 
Hi -F1 'speaker. Size 22 x 15 x 91n. 
9E10 For outstanding results SE12Forexclnterfmncewithl21nH1- 

Size24á SxlOI 8pß£5.10.0 16 x bowl. ln. P esSize s d. 6 Gns. 

R.S.C. TFM1 SOLID STATE VHF /FM RADIO TUNER 
Total cost of parts 
with detailed wiring 
diagrams & instruc- 
tio 14 Gns. do 
Carr. 
Or factory built 
18 i 1 gns. Or in Teak 
finished cabinet as 
illustrated 191 gns. 
Terms: Deposit 25 
and 9 monthly Pay- 
ments 2ß. Total £23. 

R.S.C. SuPIER /SWIF/AMPUF/ER 
FULLY TRANSISTORISED 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. 
TRANSISTORS. 9 current types of high quality by 
leading manufacturers. 
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 
2.5 mV. Radio /Aux or Ceramic P.U. 110 mV. 
FREQUENCY RESPONSE: ±2dB 20 -20000 c.p.s. 
TREBLE CONTROL: + 15dB to -14dB at 10 Kc /s. NEG FEEDBACK : 52dB. 
BASS CONTROL: +17dB to -15dB at 50 c /s. HUM LEVEL: -75dB. 
HARMONIC DISTORTION at 10 Watts 1,000 c.p.s. 02%. w 

pppooComplete Do lint avi gg 

parts nioth l constructional details and 112 Gns. 
Supplied factory built!. 51 Gns. Carr. 12/8. Terms: Deposit 4 Gns. and 9 

monthly payments 31 /1 (Total 218.3.9). Or in Teak or Afrormosia veneer 
housing as illustrated. 19 Gns. 
ALL COMPONENTS ETC. ARE OF A HIGH STANDARD AND 
SUPPLIED BY LEADING MANUFACTURERS. 

SPECIFIC 
WITH 
CONS 

* High -sensitivity * 200 -250v. A.C. Mains opera- 
tion. * Sharp A.M. Rejection. * Drift -free recep- 
tion. * Output ample for any amplifier (approx. 
500 m.v.). * Simple alignment instructions. * Out- 
put available for feeding tuning meter. * Output 
for feeding Stereo Multiplexer. * Tuner head 
using silicone Planar Transistors. * Designed 

for standard 80 ohm co -axial input. Visually matching our Super 15 and 
30 amplifiers and of the same high standard of performance and reliability. 
The pre -wired tuning head facilitates speed and simplicity of construction. 
Printed circuitry. Only high grade transistors and components used. A 

Quality product at considerably less than the cost of comparable units. 
Stereo version, all parts 18 gns. Inc. cary. Assembled 221 gns. inc. carr. 

SOLID STATE 
CONSTRUCTION 

ATIONS COMPARABLE 
UNITS COSTING 

IDERABLY MORE 

R.S.0 SUPIER30STERWIMPL/NER 

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

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

BIRMINGHAM 30/31 Gt. 
ió 021-236-1279 (Hall -day Wed.) 

DERBY 26 Osmaston Rd. The Spot (Half -day Wed.) Te1.41361 
MAIL ORDERS TO: 
Heneonner lane, Brumley, ey 

DARLINGTON 18 Prlestgate (Half -day Wed.) Tel. 58043 
Leeds 13. No C.O.D. under 
£1. Terms C.W.O. or C.O.D. 

A DUAL CHANNEL VERSION OF THE SUPER 15. 
Employing Twin Printed Circuits. High quality 
Ganged Pots. Matched Components. CROSS TALK: 
- 92dB at 1.000 c.p.s. 

CONTROL: 5 position Input Selector. Bass Control. Treble 
Coptrol. 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. 121n. wide, 
3in. high and Bin. deep. Neon Panel indicator. Attractive Fa- 
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 Coil, Ribbon). CURRENTLY AVAILABLE 
SUPERB SOUND OUTPUT QUALITY CAN BE OBTAINED BY 
USING WITH FIRST RATE ANCILLARY 

9en1 Gns EQUIPMENT. All required parts, point to point wiring 
diagrams and detailed instructions. Carr. 15/- 
Unit factory built 28 Gns. or deposit87.5.0 and 9 monthly paymts 58/3. 

. 

(Total 232.13.3). Or in veneered housing 31 Gns. Carr. 15/- or Deposit 
27.3.6 and 9 monthly paymts 84/- (Total 235.19.8). Send S.A.E. for leaflet. 

32 High Street. (Half-day Thurs.) Tel. 56420 LEICESTER RS- 
111-FI CENTRES LTD. 

EDINBURGH 133 Leith St. (Half-day Wed.) Tel. Waverley 5768 
Postage 4/6 extra under f2. 
519 extra under £5. Trade 

GLASGOW 
39 

Sauah ehal St tl(OppUeLocarnlo) (Half -lday 
supplied. S. A.E. with enquiries 
please. HI -Fi Catalogue 4/6. 

HULL Tues.) Tel. 332 -1572 

5 -7 County( Mecca) Arcade, Briggate (Half -dayWed) Tel 28252 LEEDS 

73 Dale St. (Half -day Wed.) Tel. CENtral 3573 LIVERPOOL 
238 EdgwareRoad,W2 (Half -day Thurs.) Tel. PAD 1629 LONDON 
96 High Holborn, WC1. Tel. HOL9874 (Half -day Sat.) 

CENtral 
Wed.) 

2776 MANCHESTER Tel. C 

106 Newport Rd (Half -day Wed) Te1.47096 MI D D LESBROU G H 
41 BleckettSt( NEWCASTLE 

(Half-day Wed.) Tel. 21469 TYNE 

60A Oldham Street 

91 Paragon Street. (Half -day Thursday) Tel. 20505 Open all day Sats. except High Holborn 
13 Exchange Street (Castle Market Bldgs.) 

(Half -day Thursday) Tel. 20716 SHEFFIELD 

819 

www.americanradiohistory.com

www.americanradiohistory.com


R.S.T. VALVE MAIL ORDER CO 
BLACKWOOD HALL, 16a WELLFIELD ROAD, STREATHAM S.W.16 

Mon- -Sat. 9 a.m. 
-5.30 p.m. 

Closed Sat. 1.30 -2.30 p.m. 
Open Daily to Callers 

A7 7/9 
CP31 28 
D6 7/- 
Hb 7/- 
LD5 

0T 5/6 R5 6 
41 6/- 
86 4/- 

A4 8%6 
Q4 6/6 
Q5 6/6 
84 4/9 
V4 
R4GY %9 

1140 4/- 
V4G 8/- 
Y3GT 5/6 
Z4G 6/9 
/30L2 18/- 
A7 15/- 
A8G 12/6 
AC7 8/- 
AK5 4/6 
AL5 8/- 
AMO 2/6 
AM6 3/6 
AQ6 8/- 
A87G 16/- 
AT6 4/6 
AUS 6/- 
B4G 15/- 
B8G 2/- 
BA6 W- 
OES 5/- 

GB116 7/6 6K6GT 5/- 787 45/- 20L1 I71- 7ri 5/- 
6BJ0 9/- 6K7M 5/9 714 8/6 20P4 19/- 80 7/- 
6BQ7A 7/- 6K7G 2/- 9BW8 7/- 20P6 18/- 86A2 7/8 
6BR7 18/- 6K7GT 4/6 

1001 
12/6 

8 25L6GT 6/6 150C4 7/6 6BR8 12/6 BKBM 8/6 
25Yb 8/- 801 8/- BB87 16/9 6K8G 8/- 10F1 9/- 
26Z4 6/8 807 7/- 8BW6 14/- 6K8GT 7/- 10F3 8/- 
25Z6 7/- 813U8A 6BW7 14/- 8K2E 20/- 10F9 9/9 

6C4 ß/9 6L1 9/6 10F18 9/- 
28D7 5/e 813 176/- 6COG 4/- BLBG 7/8 lOLl 8/- 
90C1 6/8 888A 18/6 6G6 3/9 BL18 5/- IOLDlllb/- 

BCBG 8/- 6Q7G 6/- 10P13 15/6 
80C17 14/- 1625 5/6 BCDBG 28/- 6Q7GT 6/8 11ES 42/- 
301118 18/6 4022AR50/- 

611116 5/9 68A7M 7/- 12AT6 4/6 
30105 14/- 8783 10/- BCyy4 12/- 68C7 7/- 12AT7 8/9 30FL1 16/- 7193 2/- 6D8 6807 9/- 12AU6 5/9 

8E6 7/6 68H7 8/8 12AU7 4/9 30FL12181- 7475 14/- 
30FL1418/6 A61 7/9 6F1 9/- 68J7 5/- 12AX7 6/8 30L15 16/8 ATP4 2/8 BFSG 8/- 68K7GT 4/9 12BA6 6/- 30L17 14/- ATPS 7/- BFBG 4/- 68L70T 4/9 125E6 5/9 30P12 12/- ATP7 5/6 6F8G 4/8 68N7GT 4/6 12C8GT 4/6 P1 18/- AUS 80/- 6F11 7/- 68Q7 8/- 12E1 17/8 3-0-PL-1 15/- AUS 7/6 6F13 5/- 6U4GT 12/- 1250T 816 30PL1316/- AZl 8/- 6F14 12/6 6U611 7/8 12J7GT 7/- 30PL14 15/- AZ31 9/6 923 18/6 6V6M 8/- 12K7GT 6/- 359 12/6 CBL31 15/- 

6E2,4 12/- 6V6G 4/8 12K8GT 8/- 35L6 9/- CCH35 81/- 
6E25 12/- 
6E28 11/6 6X4GT 86 128A7T 6/6 gOZa4 10/8 CYgO 18%8 806 2/6 8X56 4/6 12807 4/8 35240T 6/6 CY31 10/- 
BHe 8/- 6X6GT 6/- 128117 8/- 395 5/6 DAC32 7/- 
13J5M 6/6 786 11/6 128.27 8/9 37 6/- DAF91 4/- 
B.2OG 2/6 7B7 7/6 128K7 4/9 42 6/- DAF96 6/9 
BJSGT 4/6 7C5 20/- 128R7 5/- 50E5 6/6 DCC90 12/6 
616 8/- 706 15/- 14H7 9/- 5005 6/8 DF33 8/- 
617M 7/6 7D5 8/- 19AQS 5/- 50CD6081/- DF70 7/- 
6.770 4/9 7H7 6/6 201)1 10/- 50L60T 6/- DF91 9/- 
6370T 8/8 7R7 17/6 201`2 14/- 75 7/- DF92 2/8 

LF96 6l9 
DH3191 86 
DH77 4/6 
DK32 7/9 
DK81 5/8 
DK92 8/- 
DK96 7/9 
DL66 15/- 
DL92 4/9 
DL93 8/6 
DL94 6/9 
DL95 6/6 
DL96 7/6 
DM70 7/- 
DY88 6/- 
DY87 6/- 
E881X1 12/- 
EA60 2/- 
EABC80 7/- 
EAF42 10/- 
EB41 10/- 
EB91 8/- 
EBC33 7/- 
EBC41 9/9 
EBC90 4/6 
EBF80 7/- 
EBF83 8/8 
EBF89 6/6 
EBLI 14/- 
E181.21 11/- 
EBL31 27/6 
EOM 2/9 
ECC40 16/- 
E(x:81 3/9 
ECC82 4/9 
ECC83 6/8 
ECC84 6/- 
ECC85 5/- 

50088 7/- 
ECF80 8/8 
ECF82 7/- 
ECH21 12/6 
ECH:15 11/- 
ECH42 11/- 
ECHO! 5/9 
ECH83 8/8 
ECL80 7/- 
ECL82 7/- 
ECL83 10/8 
ECL86 9/- 
ECLL800 

80/- 
EN'9 20/- 
EF37A 7/- 
EF39 8/- 
EF41 10/- 
EF50 4/6 
EF80 5/- 
EPOS 6/6 
EF86 8/9 
EF89 5/- 
EF91 8/6 
EF92 2/6 
EF98 16/- 
EF183 7/- 
EF184 6/6 
EL32 8/8 
EL33 12/6 
EL34 10/6 
EL4I 10/- 
BIAS 10/- 
EL84 4/9 
EL90 6/- 
19.95 5/8 
ELMO 20/- 
331434 25/- 

EM80 7/6 
E3181 7/9 
EM84 7/6 
E8015080/- 
EY51 7/6 
EY86 7/- 
EZ35 4/6 
EZ40 8/- 
EZ41 10/- 
5580 5/6 
EZ81 6/8 
0Z30 10/- 
0232 9/6 
GZ34 11/- 
KT36 17/6 
KT81 20/- 
KT66 20/- 
KT81 85/- 
KT81(7G61 

15/- 
KT88 27/6 
KTW6110/- 
KTZ41 (R- 
IGA 17/6 
MLR 6/- 
318114 10/- 
MU14 7/6 
MX40 12/6 
N78 16/- 
N108 25/- 
NOTI 8/6 
NGT7 55/- 
0A2 5/9 
0C3 5/- 
0E4 4/6 
PC86 11/6 
PC88 11/6 
PC97 8/9 

Tel. 769 -0199/1649 

P0(:84 6/3 
PCC89 11/- 
P(10189 11/6 
PCF80 7/- 
PCF82 6/- 
PCF84 8/- 
PCF86 9/- 
PCF80110/- 
PCF80210/- 
PCF80EIS/8 
PCF806 13/6 
PCF808 11/6 
PCL82 7/9 
PCL83 9/3 
PCL84 7/9 
PCL85 9/8 
PCL86 9/- 
PENA4 20/- 
PENB480/- 
PEN45 7/- 
PEN48 8/9 
PL36 10/- 
P1,81 8/- 
PL82 713 
PL83 6/- 
P1,84 6/9 
PL500 16/- 
PX4 14/- 
PY33 9/6 
PY81 6/6 
PY82 6/- 
PY83 8/6 
PY800 10/- 
PY801 10/- 
R2 7/6 
R19 7/9 
RG6/b00 

80/- 

8130 35/- 
8P4 8/- 
1941 8/6 
81'61 8/6 
8TV280/80 

8L'25 18%6 
4215012/8 

T41 16/- 
TDD4 10/- 
010 76 
U34 7Ì8 
U19 85/- 
U25 18/8 
1726 18/8 
0078 8/8 
0191 13/- 

16/3 
U301 
02b1 

16/3 
0403 6/6 
11494 11/9 
U801 23/6 
UABC80 6/- 
UAF42 10/8 
UBC41 8/6 
URC81 8/8 
UBF80 6/9 
UBF89 7/3 
UCC84 8/6 
UW86 7/- 
UCF80 
4CH42 10/6 

8/6 

UCH81 6/9 
UCL82 8/- 
UCL83 10/- 
UF41 10/- 
UF89 7/6 
UL41 9/6 

Ú'L84 7/- 
1:M80 6/- 
í-L-6 13/6 
UU7 18 /6 
CU9 8 / -- 
111(21 9/8 
ÚY41 7/- 
171(85 6/6 
VMP4G 17/- 
VP4B 25/- 
V R106/30 

5/- 
V R150/30 

5/- 
VT25 15 /- 
VT31 80 /- 
VU111 7/6 
VU120 12/6 
VÚ608 85/- 
981M 12/6 
X79 32/6 
X81 40/- 
XH1 -5 5/- 
XP1 -5 5/- 
X801-610/- 
Y83 7/8 
Tubes 
3E01 80 /- 
3FP7 19/- 
5CP1 86/- 
CV 1528 80/- 
ACR13100/ - 
VCR97 35/- 
VCR517B 

46/- 
VCRb17C 

46/- 
SPECIAL 24 HOUR SERVICE 

OBSOLETE TYPES A SPECIALITY 
QUOTATIONS FOR ANY VALVE NOT LISTED 
Express postage 9d. per valve. 
Ordinary postage Bd. per valve. C.W.O. No C.O.D. 
Complete range of T.V. Tubes available from £4.5.0. 

Manufacturers and Export Inquiries Welcome 

DAF91, DF91, DK91, DL92 or DL84 
VALVES 

Special 24 Hour DAF96, DF96, DK96, DL96 .. .. 

Express Mail AC127 7/6 OC2E 11 /- 0071 
AF114 7/- 0028 16/- OC72 Order Service AP115 7/- 0035 11/6 0075 
AF116 7/- 0044 4/8 0076 
AF117 8/6 0042 4/- OC77 

BRAND NEW TRANSISTORS 

SEND S.A.E. FOR LIST OF 2,000 TYPES' 

19/- the set 
.. 27/6 the set 

4/6 
6/- 
6/- 
8/- 
8/- 

01.81 
0081D 
0C81DM 

0082 

4/- 
4/- 

6/- 
6/- 

OC82D 
0083 
0C170 
OC171 
00200 

6/- 
6/- 
7/- 
8/- 
7/6 

Bargain -Car Radios. Our Price 9 gns. Nega- 
tive or positive earth (switched) fully transistor- 
ised 12V medium and long waves. Speaker and ( ) g P 
fitting kit supplied at no extra cost. P/P 5/ -. 

DULCI HbFl UNITS 
The Dulcl range of tuners and amplifiers offer 
exceptional quality at a sensible price. 
Ampllflen:207and207M. Tuners:FMT7and FMT7s. 
SEND NOW FOR FULL DETAILS 

- 

..e. 

Sonotone 9TA and 9TA /HC. Diamond Cart- 
ridge brand new, boxed in manufacturers' 
carton 49/6 + 2/6 p /p- Acos GP 91 -1 and GP 
91 -3 stereo compatible cartridges, new in 
sealed manufacturers' cartons 22/6 + 2/6 p,'p. 

TRIO Stereo Moving Magnet Cartridge 
Model AD76K. Diamond Stereo LP Stylus 
Frequency response 20- 20,000 c/s output. 
7mv tracking pressure 2 grammes ± 0.5 
grm. Fully guaranteed. Price 85/- p/p free. 

+ 

The greatest HI -FI Budget system to -day- 
can't be beaten -price or quality anywhere 
-look at these great features -then compare. 
Teleton F2000 tuner amp. AM- 
FM with multiplex decoder and p 
A.F.C. 2 x 5w channels R.M.S. 
Bass Volume Treble Balance con- £ s. d 
trots, a truly outstanding unit 39 12 1 

Garrard SP 25 Mk I I Transcrip- 
tion deck 15 6 4 
Teleton SA 1003 matching 
speaker enclosures 9 5 0 
Sonotone 9 TA Diamond Cart- 
ridge 
Plinth and Perspex cover 7 

16 
0 0 

BASF TAPE 25 % OFF 
s" BOOR. 14/- BOOR. 19 /- 1200dt. 30/- 

Si" 900ít 9/- 12000 24/- 1800ít 36/- 

7" 1200R- 24/- 18000. 35/- 2400ft. 57 /- 

P. A P. 2/- per reel. -over £5 FREE 

Bargain -Changer decks at lowest prices avec 
GARRARD 

Beautiful teak 1025 £s.9.6. 
plinth and perspex 2025 £0.10.6. 
cover to suit ATOO Mk. II £12.18.6. 
these units SP25 Mk. II £12.0.0. 
5 Gns, P. A P. Free 3500 with Son 

9TA.HC diem. cart. £10.10.6. 
Add 10/ p/p for each Garrard unit 

KELETRON Hi -FI SPEAKER 
K12TC -121n. 12 watt 

Offers an exceptionally smooth and extended rea- 
ponse, with very low level of distortion from the 
specially designed twin diaphragms. 
Frequency Response: 30- 16,000Hz. 
Impedance: 15- 160Hm. 

OUR SPECIAL PRICE 
PLUS P. 4, P.6 /6 9/6 

KELETRON SPEAKER ENCLOSURES 
Type: INFINITE BAFFLE 
Model 8: 8" plus 3" tweeter 
Model 138: 13` o 8" EMI 

Both £4.19.6 each 
Model 1012: 10" or 12" plus 4" tweeter 

£7.166 
All enclosures are in oiled teak, fully built. 
Please add 6/- p. 14 p. on each enclosure 

£75 0 0 
Exclusively offered by WALDON at the 
remarkably low price of 63 gns. 

BARGAIN - Speakers, HI -F1 - The Baker p 
Selhurst Stalwart. 121n. round, 15 watt rating, 
12,000 lines gauss, 15 ohms, response 45- 13,000c /s. 
Bass resonance 40- 50c /s. solid aluminium chassis. 
Our price £5.9,9. 

Brand new, p/p 616 

BARGAIN - Speakers, Hi -Fl -The Baker 
Selhurst Guitar Group 25, 121n. round, 25 watt 
rating, 12,C00 gauss, 15 ohms, response 30- 10,000c/s, 
solid aluminium chassis, heavy duty cone. 
Our price £5.9.5. 

Brand new. p/p 9/9 

E.M.I. HI -FI SPEAKERS 
SET 450: 13 x 8 with two built -in tweeters and cross -over 
unit. Our Price 69 /6. 3 or 15 ohm, 10w, 40- 13,000 Hz. 
SET 850: 63" bass plus 3 }" tweeter and cross -over unit. 
8 ohm. ;0w, 65- 20,000 Hz. 79/6. 
SET 250: 5" heavy duty bass plus 3" tweeter and cross -over 
unit. 8 ohm, 8w, tí0- 20,000 Hz. 65/ -. 

Add 5/9 p/p for each speaker set 

WALDON ELECTRONICS Atlas House, Chorley Old Rd., Bolton. Bolton 45628. 
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Build yourself a quality 
transistor radio 

backed by our 
after sales service! 

roamer seven mk IV 
SEVEN WAVEBAND PORTABLE 

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

pocket five 
MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND (to 50 
metres approx.) PORTABLE 
WITH SPEAKER AND EARPIECE 
Attractive black and gold case. Size 51 x 14 x 

34in. Tunable over both Medium and Long Waves 
with extended M.W. band for easier tuning of 
Luxembourg, etc. All first grade components- 
7 stages--5 transistors and 2 diodes, supersensitive 
ferrite rod aerial, line tone moving coil speaker, 
also Personal Earpiece with switched socket for 
private 

1/6 (FREE nn wi Easy 
build plane and parts price 

Total building costs 

44'6 P3j6P. 

transona five 
MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND (to 50 
metres approx.) PORTABLE 
WITH SPEAKER AND EARPIECE 

Attractive case with red speaker grille. Size 64 x 
41in. x 11tH. 7 stages -5 transistors and 2 diodes, 
ferrite rod aerial, tuning condenser, volume control, 
fine tone moving coil speaker also Personal Earpiece 
with switched socket for private listening. All first 
grade components. Easy build plane and parts price 
list 1/6 (FREE with parts.) 

super seven 
THREE WAVEBAND PORTABLE 

WITH 3in. SPEAKER 

Attractive case size 74 x 54 r 111x. with gilt 
fitting.. The ideal radio for home or outdoors. 
Covers Medium and Long Waves and Trawler 
Band. Special circuit inmrporatiug 2 R.F. Stages, 
push pull output, ferrite rod aerial, 7 transistors 
and 2 diodes, 3in. speaker (will drive larger 
speaker) and all first grade components. Easy 
build plans and parts price list 2/- (FREE with 
parts). (Personal Earpiece with switched socket for 
private listening 5/- extra.) 

Extra M.W. band for 
easier tuning of Luxembourg, 
etc. Built in ferrite rod aerial for 
Medium and Long Waves. 6 Section 221n. 
chrome plated telescopic aerial for Short Waves - 
can be angled and rotated for peak S.W. listening. Socket 
for Car Aerial. Powerful push pull output. 7 transistors and 2 

diodes including Micro-Alloy R.F. Transistors. Famous make 7 x 4in. P.M. speaker for 
rich -tone volume. Air spaced ganged tuning condenser. Separate on/off switch, volume 
control, wave change switches and tuning control. Attractive case with carrying handle. 
Size 9 x 7 x 4in. approx. First grade components. Easy to follow instruction and 
diagrams make the Roamer 7 a pleasure to build. 

Total building costs 

£5.19.6 P7 6P Personal Earpiece with switched 
for private listening 6/- extra. 

Parts price list and easy build plans 3/- (Free with parts). 

NEW LOOK 

socket 

melody six 

Total building costs 

47'6 

roamer six 
SIX WAVEBAND PORTABLE 
WITH 3in. SPEAKER 

Attractive case with gilt fittings. Sise 74 x 54 x 

111n. Tunable ou Medium and Long waves, two 
short waves, Trawler Band Plue an extra M.W. band 
for easier tuning of Luxembourg. etc. Sensitive 
ferrite rod aerial and telescopic aerial for Short 
waves. All top grade components. 8 stage. -6 
transistors and 2 diodes including Micro-Alloy R.F. 
Transistors etc. (Carrying strap 1/6 extra). Easy 
build plans and parts price list 2/- (FREE with 
parts). (Personal Earpiece with switched socket for 
private listening 5/- extra.) 

P. 8 P. 

3/9 

Total building costs 
P. Er P. 

4/6 69'6 
/- 

'K FZ' "d 

Total building costs 
P. & P. 

4/6 79'6 
* Callers side entrance Stylo Shoe Shop 

* Open 10 -1, 2.30 -4.30 Mon -Fri. 9 -12.30 Sat 

TWO WAVEBAND PORTABLE 

8 stages -6 transistors and 2 diode.. 
Covers Medium and Long Waves. Top 
quality 3in. Loudspeaker for quality 
output and also with Personal Earpiece 
with switched socket for private listen- 
ing. Two R.F. stages for extra boost. 
High "Q ". Ferrite Rod Aerial. Push -pun 
output. Handsome pocket size case with 
gilt 
lane and parts price list 4/- 

Easy 
EE 

with parts). 

Total building costs 

69'6 P48P. 

RADIO EXCHANGE CO 
61 HIGH STREET, BEDFORD. Tel. Bedford 52367 

I enclose £ please send items marked 

ROAMER SEVEN ROAMER SIX J 
TRANSONA FIVE SUPER SEVEN 

POCKET FIVE MELODY SIX Li 

Parts price list and plans for 

Name 

Address 

L 
PW3 

J 
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VALVES /SEMI- CONDUCTORS 
BRAND NEW & GUARANTEED 

0A2 
OB2 
IRS 
185 
1T4 
1114 
1U5 
2D21 
3A5 
3Q4 
384 
3V4 
5164 
5U4 
5V4 
5Y3 
5Z4 
6/301.'2 
8AC7 
BA87 
OAKS 
6AL5 
6AM6 
6AQ5 
6A86 
6AT6 
6AU6 
6BA6 
68E6 
613116 
61336 
BBR7 
61326 
OC4 
806 
6CD6 
eCH6 
BCL6 
6D6 
6E5 

61- 
6/- 

4/8 
8/- 
6/- 
7/- 
51- 

10/- 
71- 
6/- 
6/- 
9/- 

8/6 
5/9 

12/6 
4/- 
6/- 
5/- 

4/- 
6/- 

5/- 
5/9 
4/9 
5/8 
8/- 

11/- 

2/6 
4/- 

2201- 
10/- 

8/- 

634 
OJB 
6K8 
61,6 
6Q7 
68G7 
6837 
66L7 
68M7 
6U7 
OVO 
8X4 
6X5 
7137 
7C6 
7Y4 
10C2 
10F1 
10P13 
10P14 

8/6 

9/6 
8/8 
6/- 

6/- 
5/6 
7/- 

4/8 
5/- 

6/6 
8/6 

18 /- 
9/- 

151- 
16/- 

12AT7 4/- 
12AU7 2/- 
12AX7 6/- 
12BAO 6/9 
1213E6 6/8 
12BH7 6/8 
12Q7 5/6 
128Q7 7/6 
19AQ5 6/- 
20F2 14/- 
20L1 18 /- 
20P1 12/- 
208.3 12 /- 
20P4 22/6 
25LO 6/6 
25Z4 8/- 
30015 18/6 
30018 14/- 
30F5 14/- 

214696 6/- 
2E697 5/- 
2E706 8/- 
2N706A 4/- 
2E708 4/- 
2E743 4/- 
2E744 4/- 
2N753 4/6 
28914 4/6 
28916 4/6 
2N929 4/6 
2N930 5/- 
281613 6/- 
3141711 6/6 
9141893 8/- 
2E2160 

14/11 
2142147 17/6 
2/42369 5/9 
2/42646 13/6 
2/42926 8/- 
2E3053 7/6 
274305519/6 
283705 6/- 
28102 6/6 
28103 6/6 
28104 6/6 
AC107 4/6 
ACl'26 4/6 
AC127 4/6 
AC128 4/6 
AC165 4/- 
AC187 4/6 
AC176 5/6 
ACY19 4/6 
ACY2o 4/9 
ACY21 4/6 
ACY22 4/- 
ACY28 6/- 
ACY40 4/8 
ACY41 4/8 
AD140 8/6 
AD149 18/- 
AD161 8/- 
ADIOS 8/- 
ADTI40 

16/- 
AF114 6/6 

30FL1 16/- ECM 7/6 GZ32 11/6 PY801 8/- 
`OL15 16/- 
30P19 14/- 
30PL1 16/- 

ECH35 11/- 
ECH42 11/- 
ECM/ 8/3 

0Z34 11/6 
MU14 8/- 
PABC80 7/6 

U25 16/- 
U26 16/- 
U191 14/- 

30PL13 18/- ECH83 8/6 FCC84 6/6 U281 8/- 
35L8 8/- ECL80 7/9 PCC85 8/- U301 11/- 3524 8/6 ECL82 7/- PCC88 11/6 U801 2216 
35W4 5/8 ECL83 10/6 PCC89 11/6 UABC80 6/- 5085 6/6 ECL86 9/- PCC189 12/6 UAF42 10/- 
5005 6/6 EF37A 8/- PC86 11/- UBC41 8/- 80 7/- EF40 10/- PC88 11/- UBF80 7/- 
AZ31 10/- EF41 9/6 PC97 8/6 UBF89 7/- DAF91 4/6 EF42 10/6 PC900 9/6 UIX`.84 10/- DAF96 7/- 
DF91 8/- 
DF96 7/- 

EF80 6/- 
EMI 6/8 
EF86 7/- 

PCF80 7/8 
PCF82 7/- 
PCF84 9/- 

11C/.185 7/- 
UCF80 9/6 
UCH42 10/- 

DK91 8/- EF89 6/8 PCF88 9/- 1.101181 7/- 
DK92 8/9 EFB1 4/- PCF80016/- UCL82 8/- DK96 8/- 2E92 4/- PCF801 101- UCL83 10/- DL92 6/- EFI83 7/- PCF802 10/- UF41 10/- DL94 8/- 
DL96 8/- 
DY86 6/6 

EF184 7/- 
EL33 17/6 
EL34 11/- 

PCF805 14/- 
PCL82 7/6 
PCL83 9/6 

11E80 7/- 
UF85 7/6 
UF89 7/6 E88C 12/6 131.41 9/9 PCL84 8/- UL41 10/- EABC80 7/- EMS 11/- PCL85 9/6 UL84 7/- E180F 16/- 

EAF42 9/6 
EL81 9/- 
EL84 6/- 

PC1.86 9/- 
PFL20019/6 

UY41 7/6 
UY85 6/6 

EB91 8/- ELM 8/8 PL36 10/6 VR105/30 
EBC41 9/6 
EBC81 7/- 

EL91 4/- 
EL95 5/8 

PL81 7/6 
PL82 7/- VR150/30 

5/6 
EBF80 7/6 EM80 7/6 PL83 7/- 6/- EBF83 9/- 
EBF89 7/6 

EM81 8/- 
EMO4 7/8 

PL84 6/9 
PL500 14/6 MANY 

ECC40 11/8 EM87 7/8 PY33 9/9 
RCC81 4/- EY51 7/6 PY80 5/6 OTHER 
EIX782 6/- 
ECM 8/- 

EY86 7/- 
EZ40 8/6 

PY81 8/- 
PY82 8/- 

TYPES IN 
EIX:84 6/6 EZ41 8/6 PY83 6/8 STOCK. 
ECM 6/8 EZ80 6/6 PY88 7/6 
ECF80 7/- EZ81 5/6 PY800 8/- 

TRANS STORS 
AF115 4/6 B8Y55 16/9 
AF118 4/6 B8Y56 17/8 
AF117 4/6 B8Y65 4/6 
AF119 4/6 B14Y78 7/6 
AF186 121- B8Y79 7/6 
A8Y28 6/6 BSY9SA 8/6 
BC107 4/8 BUY10 12/6 
BC108 8/6 GET106 4/6 
BC109 4/6 GET113 6/- 
BC170 8/- GET873 4/6 
BC172 8/8 GET874 4/6 
BC173 8/9 MAT100 7/9 
BCY31 4/6 MATIO1 8/6 
BCY34 4/8 MAT120 7/9 
BCY39 4/6 MAT121 8/6 
BCY42 6/- NKT2106/- 
BCY43 5/- NKT2116/- 
BCY70 6/6 NKT212 4/9 
BCY71 10/8 NKT2I36/- 
BCY72 6/6 NKT2148/9 
BF115 4/6 NKT215 8/9 
BFX12 6/6 NKT216 9/6 
BFX13 6/6 NKT217 9/6 
BFY10 4/6 NKT219 4/9 
BFY11 4/6 NKT2236/- 
BFY17 4/6 NKT2248/9 
BFY18 4/6 NKT225 8/9 
BFY19 4/8 NKT229 5/- 
BFY50 4/6 NKT2404/8 
BFY15 4/- NKT2O14/8 
BFY52 4/6 NKT403 
BFY9012/8 16/8 
BeX19 5/8 NKT405 
BBX20 6/6 14/8 
138X40 18/9 NKT10439 
BBX4117/- 7/- 
B8Y10 5/- OC19 7/8 
1381,11 5/- OC23 8/6 BSY26 4/8 0C25 7/6 
B8Y27 4/6 OC26 6/- 
BSY28 4/6 0028 8/6 
BSY29 4/6 0035 8/8 
BBY38 4/6 0036 8/6 
BSY39 4/6 0041 6/- 
B8Y61 7/9 0242 6/- 
68Y52 8/9 0044 4/- 
B8Y53 8/8 00.45 8/- 
B8Y54 9/6 OC70 8/- 

0071 8/- 
0072 4/- 
0073 6/- 
0074 6/- 
0075 4/6 
0076 4/6 
0077 4/6 
0078 6/- 
0081 4/- 
0081M 2/8 
OC81D 8/- 
0C81DM 2/8 
00,82 4/6 
0083 6/- 
OC139 7/8 
00140 9/6 
OC1O9 4/6 
00170 4/6 
00171 4/8 
00200 6/- 
00201 7/6 
00202 8/- 
00203 8/- 
00204 6/- 
8T140 4/- 
8T141 8/- 
XA104 4/6 
XA124 4/6 
XA126 4/6 
XB112 8/- 
XC141 7/- 
PHOTO 
TRANS- 
ISTORS 
OCP71 12/6 

SIGNAL 
DIODES 
IN34A 4/- 
OAS 3/6 
OA70 2/- 
OA79 8/- 
OAS' 8/- 
OA/lb 2/- 
OA90 9/6 
0A91 2/- 
OA95 2/6 

SILICON 
POWER DIODES 

80 P.I.V. 
290 MA 

2/- 
70 P.I.V. 

1 AMP 8/6 
140 P.I.V. 

I65MA 1/- 
150 P.I.V. 
25AMP 10/- 
290 P.I.V. 

6 AMP 5/6 
400 P.I.V. 

500MA 8/6 
400 P.I.V. 

6 AMP 6/6 
400 P.I.V. 
8 AMP 7/6 

700 P.1.V. 
100 AMP 

85/- 
800 P.I.V. 

500MA 5/6 
800 P.I.V. 

5 AMP 7/6 
1000 P.I.V. 

6 AMP 7/6 
1000 P.I.V. 
650MA 6/6 

THYRISTORS 
SILICON CONTROL 

RECTIFIERS 
400 P.I.V. 200 P.I.V. 

3 AMP 7/6 7 AMP 15/6 
100 P.I.V. 400 P.I.V. 

7 AMP 13/8 7 AMP 15/6 

PLEASE ADD 
POSTAGE 

ZENER DIODES 
OAZ20012/- OAZ208 8/6 
OAZ20110/- OAZ209 6/6 
OAZ202 8/6 OAZ210 6/6 
OAZ203 8/6 OAZS11 6/6 
042204 8/6 OAZ212 6/6 
OAZ205 8/6 OAZ213 6/8 
OAZ206 8/6 0A222715/- 
OAZ207 9/6 
STC 1 WATT SERIES 5% 
2.4/2.7/3/3.9 4.3/13116/18/ 
20/30/33 volt, 5/- each. 
Z series. All voltages from 
3.9 -50 volt. 2á0m W, 2/6 ea. 
1.5w. 4/- ea. 7w. 5/- each 

60µA 
50 -0 -50µA 
100µA 
100.0 -1000 
200µA 
500µA 

87/6 

3355/- 

82 /6 
37/6 

CLEAR PLASTIC PANEL METERS 
First grade quality Moving Coil panel meters available ex- rock. B.A.E. for illustrated leaflet. Discounts for quantity. 
Type MR 38P, 1S1 /as1n. square fronts. 
500.0 -6001.485/- 50mA 28/- 150V. D.C. . 25/- 1mA 25/- 100mA 26/- 300V. D.C. 95/- I.0 -ImA . 26/- 150mA 25/- 500V. D.C...25 /- 2mA .... 25 /- 200mÁ 25/- 750V. D.C...25 /- 5mA 26/- 15V. A.C....95 /- 
I OmA 95/- 300mA 25/- 50V. A.C. , .26/- 
750mA .. .25/- 500mA 95/- 150V. Á.C...25 /- 
1 amp ....25/- 3V. D.C 25 /- 300V. A.C.. 25/- 
2 amp.,.. 261- IOV. D.C. 25/- 500 V. A.C. 25/- 
5 amp 25/- 20V. D.C.... 25/- B meter ImA 29/8 
20mA 25 /- 100V. D.C. . .26 /- VU meter ...88/6 Postage Extra. Iarger sizes available -send for lists. 

Variable voltage TRANSFORMERS 
Brand new, guaranteed and carriage paid. 
High quality construction. Input 230V. 50 -60 cycles. 
Output full variable from 0.260 volts. Bulk quantities available. 
1 amp.- 66.10.0.2.5 amp. -- 18,16.0; 5 amp. -69.15.0; 

-- 8 snip.- I14.10.ó 10 amp. -118.10.0; 12 amp. 121.0.0; 
20 amp. -137.0.0. 
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AVO CT.38 ELECTRONIC MULTIMETERS 
High quality 97 range iu-i nnnent which measures 
A.C. and D.C. Voltage. current, Resistance and 
Power Output Ranges U.C. volta 250mV- 
10,000V. (10 meg O -110 megD Input). D.C. 
current 1011A -25 amps. Ohms: 0 -1,000 megµ. 
A.C. volt 100mV -250V with R.F. measuring 
head up to 250 Mc/s) A.C. current 101LA -25 
amps. Power output 50 micro- watts -5 watts. 
Operation 0/110/200/250V. A.C. Supplied In 
perfect condition complete with circuit lead and 
R.F. probe. 186. Carr. 15/ -. 

-`--. 
TYPE 13A DOUBLE BEAM 

OSCILLOSCOPES 
An excellent general pur. 
pose D/B oscilloscope. 
T. B. 2cpe -750 Kc /s. 
Bandwidth 5.5 Mc /e. 
Senaitivity 33mV /CM. 
Operating voltage 0 /110/ 
200/250V. A.C. Supplied 
in excellent working con- 
dition. 1$2.10.0. Or com- 
plete with all accessories, 
probe, leads, lid, etc. 
125 Carriage 30/ -. 

ADMIRALTY B.40 RECEIVERS 
Just released by the Ministry. High quality 
!0 valve receiver manufactured by Mur- 
phy. Coverage in 5 bands 650 Ke /s -30 

Mc/s. I.F. 500 KM, 
Incorporates 2 R.F. 
and 3 I.F. stages, 
hand -pass filter, noise 
limiter, crystal con- 
trolled B.F.O., call - 

brator. 0/F output, 
etc. Built-in speaker, 
output for phones. 
Operation 150/230 volt 
A.C. Size 191 x 139 x 
16ín. Weight 114 lbs. 

Offered in good working condition. 
122.10.0. Carr. 30/ -. With circuit 
diagrams. A few Brand New 185. Carr. 
30/-. Also available B.41 L.F. version of 
above. 15 Kehl-700 Kc /s. 817.10.0. Carr. 
30/ , 

CLASS D WAVEMETERS 
A crystal controlled hetero- 
dyne frequency meter 
covering 1-7-8 Me /s. 
Operation on 6 volts D.C. 
Ideal for amateur use. 
Available in good used con- 
dition. 15.19,6. Carr. 7/6. 
Or brand new with acces- 
sories. 87.19.6. Garr. 7/6. 

AM /FM SIGNAL GENERATORS 
Oscillator Test No. 
2. A high quality 
precision instru- 
ment made for the 
ministry by Airmec. 
Frequency coverage 
20 -80 Mete. AM 
CW /FM. Incor- 

porates precision dial, level meter, precision 
attenuator 1µV- 100mV. Operation from 12 
volt D.C. or O /I10 /200;250 volt A.C. Sise 
12 x 89 x 9in. Supplied In brand new con- 
dition complete with all connectors fully 
tested. 145. Carr. 20/, 

R209 MK. II 
COMMUNICATION RECEIVER 
11 valve high grade conmiunicati,oi receiver 
uuitablefor tropical use. 1.20 Mc /s on 4 bands. 
AM /CW /FM operarion. Incorporates precision 
vernier driver, BFO. Aerial trimmer, internal 
speaker and 12v. D.C. internal power supply. 
Supplied in excellent condition, fully tested 
and checked. 816.0.0. Carr. 20/ -. 

TE-18A Transistorised 
Signal Generator. 5 ranges 
400k11.- 30mHz. An inex- 
pensive instrument for the 
handyman. Operates on 
9c battery. Wide easy to 
read scale.800kHz modu- 
lation. 5/ x 59 x 311n. 
Complete with instruc- 
tions and leads. 27.19.8. 
P. A P. 4/ -. 

MARCONI TEST EQUIPMENT 
EX- MILITARY RECONDITIONED. TF.144G 
STANDARD SIGNAL GENERATORS, 85 Kc /e- 
25 Mc /e, 125 Carr. 30, -. T.F.885 VIDEO OSCILLA- 
TOR 0 -5 Mc /e, 145 Carr. 30/ -. T.F.195M BEAT 
FREQUENCY OSCILLATOR 0 -40 Kc /e. 200/250V. 
A.C., 820 Carr. 30/ -. T.F.142E Distortion Factor 
Meter, 820 Carr. 20/ -. All above offered in excellent 
condition, molly tested and checked. T.F.1100 VALVE 
VOLTMETER, Brand New, 160 T.F.12O7 TRANSMIS- 
SION TEST SET, Brand New, 575 T.F.1371 Wide Band Mill iv..It Meter. Brand New, 150. 

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

ing 120 Kc/e -260 
Me /s on 6 bands. 
Directly calibrated 
Variable R.F. at- 
tenuator. Operation 
200 /240V. A.C. 
Brand new with in- 
struction. 815.0.0. 
P. A P. 7/6, B.A.E. 
for details. 

ADVANCE 
TEST EQUIPMENT 

Brand new and boxed in original sealed 
cartons. 

VM.76 VALVE VOLTMETER 
R.F. measurements in excess of 
100 Mc /s and D.C. measure- 
ments op to 100V. with 
accuracy of 12 i D.C. range 
300 MV to 1 KV. A.C. range 
300 MV to 300 V RMS. Re- 
sistance '02 -500M O. 
Price 272. 

VM.78 A.C. MILLIVOLT METER 
Transistorised 1 MV-300V. 
Frequency 1 c/s to 1 Mc /s. 
Price 155. 

VM.79 UHF MILLIVOLT METER 
Transistorised. A.C. range 10 
MV -8V. D.C. current range 
O11././A -'3MA. Resistance 1 
ohm -10 megohme. Price 1125. 

H1B AUDIO SIGNAL GENERATOR 
15 c /s -50 Ile /s, sine or square 
wave. Price 130. 

JIB AUDIO SIGNAL GENERATOR 
15 c /s -50 Kc /s. Price 130. 

J213 AUDIO SIGNAL GENERATOR 
As per JIB except fitted with 
output meter. Price 185. 

TT18 TRANSISTOR TESTER 
137.10.0 
Carriage 10/ -per item. 

LAFAYETTE TE46 RESISTANCE 

CAPACITY ANALYSER 

2 pF -2,000 oiF,1 
2 ohms 200 meg- 
hmo.Aleochecke 

impedance, turns 
ratio, insulation, 
200 /250V. A.C. 
Brand New 
117.10.0 
Carr. 7/6. 

TE22 SINE SQUARE WAVE 
AUDIO GENERATORS 

Sine: 2(ICIe to 
200 Kc/s on 4 
bands. Square: 
20c/e to 30 K0(s. 
Output imped- 
ance 5,000 ohms. 
200/250V. A.C. 
Supplied brand 
new and guaran- 
teed with instruc- 

tfon manual and lea a 118.10.0. Carr. 7/6. 
RECORDING HEADS 

Reuter 1- truck. As O ted to Collar° Mk. IV 
and Studio Decks. High imp. record play 
hack, low imp. erase . Lower t rack only. Brand 
new 19/8 pair. MINIFLUX 1-track record 12/8. 
COSMOCORD 1 -track heads. High imp. 
record /playback 65/ -. Low imp. erase 20/ 
MARRIOTT 1-track heiol,. High imp. 
record /playback 65/ -. Low imp. erase 20/. 
Poet extra. 

G. W. SMITH 
Et CO (RADIO) LTD. 
3 -34 Lisle St., W.C.2 
Also see oppos. page 
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MULTIMETERS /CorE_ purposel 
LAFAYETTE DE -LUXE 10010 /VOLT 
"LAB TESTER" Giant 61io. stale Built -in 

meter protection 0 /5/ 
2.5/10/50/250/500 / 
1,000V D C. 0/3/10/50/ 
250 /500 /1,000V A.C. 0/ 
101100µA /]01100/ 
500mA/25/10A. 0/ 
1K /10K /100K /10M/ 
IOM 0. - 10 to 49.4dB 
£18.18.0. P. & P. 5/- 

LAFAYETTE 57 Range 
Super 50k 0 /volt Multi - 
meter. D.C. volts 12 neV 
-1000V. A.C. volts 1.15V 
-1000V D C current 
251J,A -10 amp Ohms 0- 
lOmegOdB -20 to +81 
dB. Overload protection. 
112.10.0. Carr. 3/6. 

NEW MODEL. 500 80,000 
O.P.V. with overload 
protection, mirror scale 
0/5 / 2 5 /10 / 2 5 1 1 0 0/ 
250/500/1,000r. D.C. 0/2.5/ 
10/25/100/250/500 / 
1,000v. A.C. 0 /500.A /5 /50/ 
:/00mA. 12 amp. D.C. 
0/60K /6 Meg. /60 Meg.O 
18.17.8. Post paid. 

MODEL TE -90 60,000 O.P.V. 
mirror scale overload protec- 
tion 0/3/12/60/300/600/I200v. 
D.C. 0/6/30/120/300/1200v. 
D.C. 03 /6 /60 /600mA. D.C. 
16K /160K /1.6 /16mega -20 
to + 63dB.17.10.0. P. & P. 3/ -. 

MODEL TE-12 
20,000 O.P.V. 0 0616/30/120/ 
600/1,200/3,000/6,000v. D.C. 
0/6/301120/600/1,200v. A.C. 
0/60 µA/6/60/600mA. 0/6K/ 
600K/6Meg.160 Meg.O 50pF. 
0.2mFd.16.19.8. P. Sr P. 3/6. 

TE -900 20,00052 /VOLT 
GIANT MULTIMETER 
mirror scale and overload 
protection. 6in. full view 
meter. 2 colour scale. 01 
25/10/250/1,000 /6,000v 
A,C. 0/'15/12.5/10/50 /250/ 
1,000 /6,000v. D.C. 0/ 
5011A /110 /100 /600 mA/ 
10 amp. D.C. 02K/ 
200K /20 MEG. OHM. 
115. P. & P. S /.. 

MODEL AS -100D. 100K Di 
VOLT. Sin. mirror scale. 
Built -In meter protection. 
u/ 3 121 6 0 / 120 / 300 
5 /0 /1,200v. D.C. 0/61301 
120/300/600v. A.C. 0/ 
10µA /6 /60 /300m Al 
12 amo. 0 /2K/200K /2M/ 
200M O. -20 to +17dB. 
112.10.0. P. & P. 3/6. 

NEW CATALOGUE 
Nearly 200 pages giving full details of a 

comprehensive range of COMPONENTS. 
TEST EQUIPMENT, COMMUNICATION 

EQUIPMENT AND HI -FI EQUIPMENT. 
Each section greatly enlarged and fully 
illustrated. Thousands of items many at 

bargain prices. 
Free Discount Coupons Value 10/- woo SEND NOW-ONLY 7'6 PePJ'- 

MODEL TE-80. 20,000 
O.P.V. 0/10/50/100/500/ 
1.000v. A.C. 0/5/25150/250/ 
50011,000v. D.C. 0-501LA, 
5 /50 /500mA. 0/6K/60K/600 
K/6meg.14,17.8. P. & P. 3/-. 

PROFESSION- 
AL 20,000 opv 
LAB. TYPE 
Mnititester. 
Automatic 
overload pro- 
tection, mirror 

scale. Ranges: 1/10/50/250/500 /1,000 volts. 
D.C. and A.C. 0- 500µA, 10mA, '260mA. 
Cm r rat 0/20K,200K, 3 megohm, Decibels: 
-20 to +22dB 15198 
P. & P 2/6. 

MODEL TE-70. 30,000 
O.P.V. 0/3/15/60/300/600 
/1,200v. D.C. 0/6/30/120/ 
600/1,200v. A.C. 0 /3012,A 
/3/30/300mA. 0/16K/160K 
/1680/16 Meg. µ 
15.10.0. P. & P. 3/. 

a 

UNR -30 4 -BAND 
COMMUNICATION RECEIVER 

Covering 550 Kc /s -30 Mc /s. incorporates variable BFO 
for CW /eS /B reception. Built in speaker and phone 
lack. Metal cabinet. Operation 220,240V. A.C. Supplied 
brand new, guaranteed with Inatruc- , gns. lions. Carr. 7/6 

LAFAYETTE SOLIO STATE HA600 RECEIVER 
5 BAND AM /CW /SSB AMATEUR AND SHORT 
WAVE 150 Ke /e -400 Kc /e and 550 Ec/s -80 Mc /e 
F E T front end 2 mechanical filters Hoge 
dial Product detector Crystal calibrator 
Variable BFO Noise limited S meter 84in. 
Bandspread 230V. A.C. /12V, D.C. neg. earth 
operation RP' gain control. Sise 15än. x 91in. 
811e. Weight 18 Iba. EXCEPTIONAL VALUE. 
045. Carr. 10/ -. S.A.E. for lull details. 

.sFr /,'/7//h,:ül,!. 

TE-51. NEW 20,00011/ 
VOLT MULTIMETER with 
overload protection and 
mirror scale. 0/6/60/120/ 
1,200v. A.C. 0/3/30/60/300/ 
600/3,000v. D.C.0.601),A /12 
/300mA. D.C.0 /60K /6 meg. 
ohm. 8218. P. & P. 2/6. 

MODEL TE-10A. 200k a/ 
Volt 6/25I60/250/600/2,500v. 

MODEL PT-84. 1,000 D.C. 10/50/100/500/1,000 v. 

O.P.V. 0/10/60/250/ A.C. 
600/1,000v. A.C. and 0/500.A/2.5 mA/250 mA D.C. 
D.C.011;1001500/mA. 0/6K/6 meg. ohm. -20 to 
D.C. 0/100K O. 88/8. +22dB. 
P. & P. 1/6. 100, 100mFd. 0.100-0.1mFd. 

89/8. P. & P. 2/6. 

NEW STAR SR -200 SSB AMATEUR RECEIVER 

An exciting new receiver covering 6 amateur bande 
160/80/40/20/15 /10 metres. Illuminated elide rule dial 

B meter Crvetal calibrator Product detector 
Automatic noise limiter RF tuning and gain con- 
s role. Speaker or phone outputs 8 valves, 2 tran- 
sistor, '2 diodes 220/240V. A.C. Supplied brand new 
and guaranteed. 140.0,0. Carr. 10,-. 

T.E.40 HIGH 
SENSITIVITY A.C. 

VOLTMETER 
10 meg. input 10 ranges: 

011.003/'1 /.3/1/3/10/301 
100/300V. R.M.B. 4cpa.- 

2Mc /s. Decibels -40 to 
+60dB. Supplied brand 
new complete with lead. 
and instructions. Opera- 
tion 230V. A.C. 117.10.0. 
Carr. 5/ -. 

TO -2 PORTABLE 
OSCILLOSCOPE 
A general purpose low 
coat economy oscillo- 
scope for everyday use. 
Y amp. Bandwidth 
2 CPS-1 MHZ. Input 
imp. 2 mega 25 PF. 
Illuminated scale. 2in. 
tube. 116 x 180 x 
230mm. Weight 81b. 
220/240V a.c. Supplied 
brand new with hand- 
book. 121.10.0. Carr. 10 / -. 

AVOMETERS 

Supplied in excel- 
lent condition, fully. 
tested and checked. 
Complete with 
prods, leads and 
nstructione. 
Model 7 118.10.0. 
P. and P. 7/6. 

III II!!!! 
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TRIO COMMUNICATION 
RECEIVER MODEL 9R -59DE 

4 band receiver covering 550 KO to 30 Mc /s. 
continuous and electrical bandepread on 10, 15, 20, 
40 and 80 metrea. 8 valve pine 7 diode circuit. 
4/8 ohm output and phone Jack. B8B-CW ANL 

Variable BFO 8 meter Sep. bandepread 
dial IF 455 Ke /e Audto output 1.5 W. 
Variable RF and AF gain controls. 115/250V 
A.C. Mains. Beautifully designed. Size: 7 x 15 x 

0'n. With ins ruction manual and service data.189.16.0, carriage paid. 
TRIO COMMUNICATION TYPE HEADPHONES. Normally 25.19.6. 
OUR PRICE 18.15.0 if purchased with above receiver. 

LAFAYETTE PF -60 SOLID STATE VHF FM RECEIVER 
A completely new transistorised receiver covering 
152 -174 Mc /s. Fully tunable or crystal controlled 
(not supplied) for fixed frequency operation. In- 
corporates 4 INTEGRATED CIRCUITS. Built 
in speaker and Illuminated dial. Squelch and vol- 
ume controls. Tape recorder output. 750 aerial 
Input. Headphone jack. Operation 230V. A.C.; 
12V. D.C. Neg. earth. 187.10.0. Carr. 10 / -. 

F-=----, 

LAFAYETTE LA -224T TRANSISTOR STEREO AMPLIFIER 
19 transistors, 8 diodes, IHF music power, 30W 
at 80. Response 30- 20,000 ± 2dB at 1W. Dis- 
tortion 1% or less. Inputs 3mV and 260mV 
Output 3 -160. Separate L and R. volume con - 
trole. Treble and bass control. Stereo phone lack. 
Brushed aluminium, gold anodised extruded front 
panel with complementary meta case. Size 101 x 
3 9/16 x 7 13 /16in. Operaticn 115/230V. A.C. 
128. Carriage 7/6. 

GARRARD 
FULL CURRENT RANGE OFFERED 
BRAND NEW AND GUARANTEED AT 
FANTASTIC SAVINGS 

TE111. DECADE 
RESISTANCE 
ATTENUATOR 
Variable range 0- 
111dB . Connections, 
Unbalanced T and 
Bridge T. Impedance 6000 range (0.1dB x 
10) + (1dB x 10) + 10 + 20 + 30 + 40dB. 
Frequency: d.c. to 200kHz ( -3dB). Accur- 
acy: 0.05dB. +Indication dB x 0.01. 
Maximum input lese than 4W (50V). Built in 
6000 load resistance with internal /external 
switch. Brand new 12 

^7,10.0. 

P. && P. 5/ -. \` I / %a¡r 

SRP22 Mono 16.10.0 
SRP22 Stereo 18.19.8 

'1025 Mono 17.10.0 
1025 Stereo 57.19.6 
2025 Stereo.. H. 8.0 
2025T /C Mono/Stereo 18.17.8 
3000 Stereo 19.19.8 

SP25 MKII 111.19.8 
9L55 ... 811.19.8 

A70 MK II 512.10.0 
AT60 MKII 118.10.0 

0L65 114.14.0 
AP75 119. 0.0 
401 228. 7.8 
81,75 129. 0.0 
SL96 135. 0.0 

Carriagelineurance 7/6 extra any model. Special offer base and cover available for three 
models at 14.15.0. Carr. 5/ Full range of Garrard accessories available. 

E.M.I. SINGLE PLAYERS 
4 speed with separate arm and cartridge, 
52/8. Carr. 3/6. 

/G//lll i 1\\ 

FIELD TELEPHONES TYPE L 

Generator ringing, metal cases. Operates from 
two 1.5V. batteries (not supplied). Excellent 
condition. 14.10.0 per pair. Carr. 10 / -. 

(RADIO) LIMITED 
Phone: GERRARD 8204/9/55 
Cables: SMITHEX LESQUARE - 

3.34 LISLE STREET, LONDON, W C 2 

OPEN 

9 a.m. to 6 p.m. 
every day Mon- 
day to Saturday. 
Trade supplied. 
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PRACTICAL! 
VISUAL! 

EXCITING1 

a new 4 -way method of mastering 

ELECTRONICS 
by doing and seeing . . . 

1 
OWN and 
HANDLE a 

complete range of present - 
day ELECTRONIC PARTS 
and COMPONENTS 

IC* (1:1 

-- 
Egi3 

.t1.51 

2 BUILD 
and USE 

a modern and profes- 
sional CATHODE RAY 
OSCILLOSCOPE 

3 READ and 
DRAW and 

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

4 ` 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 
COMPUTER CIRCUIT 
BASIC RADIO RECEIVER 
ELECTRONIC SWITCH 
SIMPLE TRANSMUTER 

A.C. EXPERIMENTS 
D.C. EXPERIMENTS 
SIMPLE COUNTER 
TIME DELAY CIRCUIT 
SERVICING PROCEDURES 

This new style course will enable anyone to really understand electronics by a modern, practical and visual method - 
no maths, and a minimum of theory -no previous knowledge required. It will also enable anyone to understand how 
to test, service and maintain all types of Electronic equipment, Radio and TV receivers, etc. 

POST NOW 

II FREE for 
I 
I 

I BROCHURE 

I or write if you prefer not to cut page I L !_ 

To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please 
send your free Brochure, without obligation, to: we do not employ representatives 

NAME 

ADDRESS 

BLOCK CAPS 

PLEASE PW 3 
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PRACTICAL 
WIRELESS 

VOL 44 No 11 

Issue 745 

MARCH 1969 

TOPIC OF THE MONTH 
Ancient and Modern 

WE would dearly like to meet the character who 
coined the phrase "the customer is always right': 

Many organisations are either blissfully unaware of this 
sentiment or feel that such consideration is below 
their dignity. As readers of Practical Wireless, you who 
are (we hope) eagerly scanning these lines are in a 

sense customers of the Editor. And before you all rush 
for pens and typewriters, let it be said that all of us on the 
editorial staff are anxious to please our customers -at 
least to the extent that as we have so many customers it 
is impossible to please everyone all the time! 

In recent months it has been our policy to lay a 

greater emphasis on semiconductor devices. Most of 
the industry, including the domestic equipment field, 
is using semiconductors; not only that but as the months 
go by more and more sophisticated devices become 
available. It is obvious that the home constructor 
generally wants to be as up to date as possible and we 
hope that the articles we publish give him the raw 
material to achieve this end. 

However, the postbag during this period has 
contained a large number of letters from readers 
deploring the fact that we appear to be debarring the 
humble valve from our pages. The readers who write 
thus have perfectly valid arguments for their case. The 
valve champions say that they have plenty of valves 
in their spares boxes which are still capable of giving 
good results; they say that they prefer using valves to 
semiconductors; they point out that in some applica- 
tions, valves can still give as good a service, or better, 
than transistors. 

There is no doubt that the valve is far from obsolete 
to the home constructor or to those who repair 
equipment either as a hobby or professionally. People 
are still buying valves in some quantity and they are 
cheap and plentiful; as an exercise take a look through 
the advertisement pages and see how many valves are 
being offered for sale! 

As the customer is (nearly) always right, we will 
therefore make a point of incorporating information on 
valve projects (and the main article this month 
describes a valve receiver) but must bear in mind 
advancing technology and place the main emphasis 
on more modern circuitry. We might then please all 
readers -though we doubt if this is strictly possible! 

W. N . ST EV E N S- Editor. 

NEWS AND COMMENT 

Leader 825 
News and Comment 826, 827 
MW Column 

by C. Molloy 833 
On the Short Waves 

by Christopher Danpure and 
David Gibson, G3JDG 840 

Your Questions Answered 847 
Practically Wireless 

by Henry 857 
Letters to the Editor 862, 865 

CONSTRUCTIONAL 

Progressive Superhet 
by F. G. Rayer, G3OGR 

One -Sixty Superverter 
by A. S. Carpenter, G3TYJ 

Six Transistor FM Tuner, Part 2 
by W. Cameron 

Microphone Preamplifier 
by J. A. Jebb 

OTHER FEATURES 

828 

844 

852 

858 

Repairing Radio Sets, Part 3 
by H. W. Hellyer 834 

Home Workshop Practice, Part 1 

by P. Hamley 848 
Magnetic Sound Recording, Part 2 

by W. S. Fowler 866 
P.W. Guide to Components, Part 4, 

Modern Electronic Components, 
by M. K. Titman, B.Sc. 870 

APRIL ISSUE WILL BE PUBLISHED 
ON MARCH 7th 

All correspondence Intended for the Editor should be addressed to: The Editor, "Practical Wireless ", IPC Magazines Ltd., Tower House, Southampton Street, London, 

W.C.2. Phone: 01 836 4363. Subscription rates, Including postage: 42s. per year to any part of the world. © IPC Magazines Ltd., 1999. Copyright in all drawings, photo- 

graphs and articles published In "Practical Wireless" Is specifically reserved throughout the countries signatory to the Berne Convention and the U.S.A. Reproductions 
or Imitations of any of these are therefore expressly forbidden. 
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nEws AND commENT... 
FILMSHOW 1969 

The annual filmshow, organised jointly by Mullard 
Ltd., Practical Wireless and Practical Television 
magazines is to be held once again at Caxton 
Hall, Caxton Street, Westminster, London, S.W.1. 
The date this year is 28 March arid the show will 
start at 7.30 p.m. prompt. 

The programme will include a lecture on Colour 
Television, covering the setting -up procedure and 
dealing in detail with degaussing, purity, conver- 
gence and grey -scale tracking. 

The film is entitled ft's the Tube that makes the 
Colour and describes the manufacture of Mullard 
Colour Screen TV picture tubes. 

Refreshments, free of charge folks, will be served 
at half -time. 

Application for tickets -which are also FREE - 
should be made to "Filmshow ", Practical Wireless, 
Tower House, Southampton Street, London, W.C.2. 
A stamped, addressed envelope enclosed with all 
applications please. 

MOBILE RALLIES SO FAR 
APRIL 20 -North Midlands at Drayton Manor Park, near 

Tamworth, Staffordshire. 
MAY 18- Northern Mobile Rally. 
JUNE 1- Amateur Radio Mobile Society. 
JUNE 29- Longleat at Longleat Park, near Warminster, 

Wiltshire. 
JULY 6 -South Shields Mobile Rally. 
AUGUST 10 -RSGB Mobile Rally at Woburn Abbey. 
AUGUST 17 -Derby and District. 
AUGUST 24- Torbay Amateur Radio Society. 

Club Secretaries: if you want us to publish details of 
your Mobile Rally, drop us a line and we'll try and put 
information in the next issue. 

AH, THAT'S BETTER a rrN-sa mu o a a, _, . 

- .ro 

ii-- 

. ` 
, is 

minur burus Et scalds 

A 

There is a persistent, boring, increasing pain about 
a burn that won't let you forget it and it can turn 
into a nasty sore, if neglected. 

The beginner dealing with tools with which he 
isn't familiar is apt to have a burning accident, and 
the professional, with all his know -how, sometimes 
gets a trifle careless. 

All sorts of domestic remedies can be tried and fail- butter, baking powder, iodine. The answer 
now is a quite new product -"Burneze ", price 7s 3d. 

Burneze is neither sticky, messy nor glutinous 
and to spray for 8 to 10 seconds, which thoroughly 
chills the area, is sufficient. It is a scientifically 
developed product which takes the heat out of the 
burn immediately so that tissue damage is reduced. 
A topical anaesthetic is included to soothe pain. It 
also reduces the over -release of histamine which 
causes blisters, and inhibits the spread of toxic 
molecules. 
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MULLARD AT BRISTOL SCIENCE EXHIBITION 

At the exhibition arranged by the Association for Science 
Education in the School of Chemistry, Bristol University, 
from 1st to 3rd January 1969, Mullard Educational Service 
demonstrated a simple high- impedance d.c. voltmeter and 
microwave system, both primarily intended for con- 
struction by schools and technical college pupils or staff. 

The voltmeter can measure up to 500V d.c. in eight 
ranges. It incorporates a d.c. amplifier using a field effect 
transistor type BFW64, so that on every range the input 
impedance exceeds 10ML1. It requires a supply voltage of 
9V and takes a current of approximately 6mA. 

The Gunn effect device greatly facilitates the construc- 
tion of a simple, compact microwave system for demon- 
strating the properties of radio waves. The transmitter 
consists of a transmitting horn attached to a short length 
of waveguide containing a Gunn effect device. An 
adjustable screw in the cavity behind the device provides 
a means of tuning the transmitter by matching the wave 
guide to the device. Power is supplied by a 9V battery and 
the current drain is approximately 100mA. With a Gunn 
effect device type CXY11A the output is about 6mW 
at 10Gc /s. 

The receiver has a horn and a waveguide similar to those 
of the transmitter. The signal is detected by a microwave 
diode and is indicated on a 5011A meter. 

The microwave transmitter being tuned in the photograph 
consists simply of a Gunn effect device inside a short length 
of waveguide attached to the transmitting horn. A resistor 
in series with the Gunn device and a zener diode in parallel 
with it ensures that the applied voltage is of the correct 
value. 

NEW WELLER CATALOGUE 
Weller Electric Ltd., the manufacturers of soldering tools, 
have just published a new catalogue which deals with their 
range of temperature controlled soldering tools. 

This four page, coloured catalogue deals with many 
aspects of soldering with temperature -controlled solder- 
ing pencils and their inherent advantages over more 
conventional tools. Details are given on the curie point 
principle -the control factor behind these soldering 
pencils, with information concerning cost saving Wellertips, 
safety aspects, and temperature and tip size choices for the 
TCP range. A price list for the complete range of Weller 
soldering tools and accessories is included with the 
catalogue. 

This catalogue is available on request to Weller Electric 
Ltd., Redkiln Way, Horsham, Sussex. 
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NEWS AND commENT.. 
GET IT BOXED 

The complete range of Electroniques die -cast boxes now 
extends from 4x 3x1 in. toll x7x6in. 

The new larger sizes incorporate the slot guide system 

unique to Electroniques boxes used on the original range. 
The four larger sizes, which are not available elsewhere, 

will prove useful in housing equipment for which fabricated 
steel cases are currently used. 

The greater depth offered by the new boxes also permits 

the inclusion of larger components such as wafer switch 
assemblies and multi -ganged potentiometers. 

Further inquiries to: Electroniques, Edinburgh Way, 
Harlow, Essex. (Manufacturing industry inquiries to 
Electronic Services, same address). 

RADIO, TV AND ELECTRONICS BOOKS 
The Modern Book Co., 19 -21 Praed Street, London, 
N.W.2 announce their new catalogue of technical 
books. Price of this invaluable booklet is 2s. 

COMPONENT SHOW IN MAY 
Space for the 21st London Electronic Component Show 
in May which celebrates its majority in 1969 by going 
fully international is now completely booked up. 

The organisers, Industrial Exhibitions Limited, report 
that a substantial influx of foreign exhibitors, added to the 
fact that many of the UK firms taking part have increased 
their stand space, means that the show is 25% bigger than 
before. 

NORTHERN POLYTECHNIC AND MULLARD LTD. 
RUN JOINT COURSE ON I.C. LOGIC SYSTEM 

DESIGN 

This picture shows members of the first one -week course 
in the theory and practice of integrated circuit logic system 
design at Northern Polytechnic, London. The courses are 

organised jointly by Mullard Ltd. and the Northern Poly- 
technic. The picture was taken on the last day when 
members took part in individual projects involving the use 

of integrated circuits. Typical examples included a traffic 
light control system, vending machine sequence logic and 

adder circuits. One course a month is planned until May 
of next year. December and January courses had their 
full complement of members and bookings for the remainder 
of the courses are coming in. 

A YEAR OF ACHIEVEMENT 

During 1969, BSR Ltd., the makers of record changers, 
confidently expect to achieve over 50% of the world's 
market following 1968's 47% share. In Great Britain nine 
out of ten record changers are made by BSR, yet this ac- 
counts for only a fifth of the output, the remainder are ex- 
ported to over eighty countries throughout the world. 

The photograph shows record changers of the MA 65, 
MA 70 and MA 75 range being mamñactured at Old Hill, 
one of their three British factories. 

LATEST HEATHKIT CATALOGUE 
Heathkit will be pleased to forward a free catalogue to read- 
ers who care to write to them at their factory at Gloucester. 

MORE GEN FROM MIllLLARDS 
Pamphlet No. 21 in the series Educational Electronic 
Experiments issued by Mullard Educational Service 
describes a simple motor speed controller using a 

thyristor. 
The circuit described is intended for the speed 

control of fractional horse power, a.c. series motors 
of the type normally used in electric hand drills and 
food mixers (1 h.p. maximum). The controller not 
only enables the speed of the motor to be varied but 
also maintains a reasonably corstant speed under 
varying load conditions. 

Also available from Mullard Educational Service 
is a pamphlet entitled Introducing silicon planar 
transistors. Its description of how silicon planar 
transistors are manufactured will be of use to 
teachers and students of electronics, and of interest 
to engineers using semiconductor devices. 

Copies of these two pamphlets can be obtained 
from Mullard Educational Service, Mullard Limited, 
Mullard House, Torrington Place, London, W.C.1. 
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WITH the larger type of receiver, progressive 
stage -by -stage construction has several advan- 
tages. A simple but efficient working receiver 

is first obtained without very complicated con- 
struction, reducing chances of wiring errors and 
also initial expense. Extra valves and other circuitry 
can be added later, each being tested when fitted. 

This receiver is built initially as a 4 -valve (plus 
rectifier) superhet, having frequency changer, inter- 
mediate frequency amplifier, detection and output 
stages. In this form, it gives excellent results, cover- 
ing one chosen waveband, without the complication 
of band- switching, a straightforward project of 
this kind should not present any difficulty even for 
a beginner. 

G. R 

prouressive 
F. RAYEG3OGR 

Band -switching is then added, so that the receiver 
has five switched ranges, as follows: (1) 150 - 
400kc/s, (2) 525- 1500kc/s, (3) 1.7- 4.6Mc /s, (4) 41- 
12Mc/s, and (5) 11.5 -31 Mc /s. These cover long, 
medium and short waves. The receiver can be used 
on any of these bands as the coils are added and 
by testing it on each band as the coils are wired, 
difficulty or confusion in switching is eliminated. 

A radio frequency amplifier is then added, with- 
out disturbing existing work. This r.f. stage 
increases sensitivity, and greatly reduces second 
channel interference on the h.f. bands; again the 
receiver can be tested as each r.f. coil is added. 
As the complete circuit has fifteen coils to cover the 
five bands, with associated switching, padders, etc., 
this method of proceeding step -by -step is very help- 
ful in avoiding errors in wiring. 

The complete coil and switch section is built into 
a screening box easily made from "universal 
chassis" flanged members, giving complete screen- 
ing and a rigid assembly. The oscillator and mixer 
coils have small trimmers incorporated, and this 
saves space and work. The aerial coils have no pre- 
set trimmers, but a panel variable aerial trimmer, 
which is almost essential for best results with any 
aerial. All unused coils are shorted to avoid 
absorption losses. 

To increase sensitivity and selectivity, a further 
i.f. amplifier can then be added. The other addi- 
tions described can be added later. They include a 
signal- strength or S -meter with panel zero control, 
manual control for r.f. and i.f. gain, heterodyne 
oscillator for c.w. and for s.s.b. carrier insertion, and 
headphone jack. The dial allows direct calibration 
for all frequencies and also has a 0 -500 logging 
scale. A ready -made, sprayed aluminium cabinet 
and panel are used resulting in a finished receiver of 
quite professional appearance and performance. 

Basic Circuit 
This is shown in Fig. 1, and it can be wired in this 

form before adding the band- switching. Assuming 
that the r.f. stage will in any case be added later, 
VC1 and VC2 are two sections of a 3 -gang tuning 
capacitor. VI is the frequency changer, and the 
grid coils are temporarily used as aerial coils by 
taking blue to aerial, and red to chassis. When 
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the r.f. stage is present, blue goes to r.f. valve anode 
and red to h.t. positive supply. 

Each oscillator coil has its own particular padder 
capacitor value, as listed, and these are added with 
each coil, as the coils are wired in later. The grid 
and oscillator coils each have a small trimmer (TC) 
incorporated. The layout allows trimmers to be 
adjusted from below the chassis, and coil cores from 
above. 

The aerial coils for the r.f. stage, when added, 
have no pre -set trimmers, and their cores are 
adjusted from under the chassis. V2 is the usual i.f. 
amplifier, V3 provides automatic volume control 
bias from one diode (pin 6), this being applied to 
V2. In the completed receiver, a.v.c. is applied to 
the r.f. stage and both i.f. stages. V3 also gives 
audio amplification, and finally the output stage V4 
drives a speaker (or phones when required). V5 is 
an indirectly heated rectifier, and this avoids high 
initial surge voltages, a fuse protects this valve and 
the transformer. The final receiver requires a 100mA 
h.t. supply, this is easily provided by the trans- 
former recommended. With this transformer, RI5 
and R16 (15052) are fitted to reduce the h.t. voltage 
a little, especially when fewer valves impose a lighter 
load, and to limit peak rectifier anode current. 

When the r.f. stage is added, it does, of course, 
come in before the existing stages V I, the extra i.f. 
amplifier is placed between VI and V2 in Fig. 1, 
the S -meter is operated by V2 cathode circuit, so 
could, if wished, be added to Fig. 1. 

Chassis Dimensions 
The chassis measures 13 x 8in. by 2 +in. deep, 

the depth being needed to clear the coil box. Figure 
2 shows the most important dimensions. The easiest 
method is to fix a piece of paper 13 x 8in. to the 
chassis with tape or a few spots of adhesive, and 
mark out on this in pencil then pierce through all 
drilling positions with a centre -punch or pointed 
tool, the paper is then removed and the chassis 
is drilled. 

The 9 -pin holders require lin. diameter holes 
(ECH81, 6BW6 and EZ81), and other holders need 
¡in. holes, these sizes are easily made with a screw - 
up chassis punch. It is wise to make the holes 
for the r.f. stage, extra i.f. stage, and b.f.o. at the 
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Aerial 
(RF anode) 

0060 
C16 C17 
32yT 16yF1 
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0.1jF 
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C4 o 
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C9 
200pF 

O 01yF 
T2 

7 66W6 

100pF o 
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rC 
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C2 
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1 r 
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O.1yF 
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D I i CS 

C11. 
0.01 
yF 

V4- R1 500KO 
Volume /1 

RB 220k0 

C12 
50yF 

T 004yF R9 1M,, 
371 

(1 MAW J, 
33k 

R12 
1M0 

) 

470k(1 

Heaters 

Fig. 1: The basic circuit of the Progressive Superhet only one set of coils are shown. 

same time. All coils occupy +in. diameter holes, 
aerial coil 1 is under the ganged capacitor, but does 
not have to be adjusted from above. Mixer grid 
and oscillator coils for band 3 have to be reached 
from above with a core tool, with the ganged capaci- 
tor nearly closed. 

Seven holes are necessary for each of the i.f. 
transformers, those to clear the four tags should 
be Mn while two }in. holes take fixing screws. 
A central Ain. hole allows one core to be reached 
from below. The mains transformer is bolted over 
a hole which will clear all tags and a piece 3 x 1 fin. 
is cut from the front of the chassis to take the 

E N L 

tuning drive mechanism A paper template is pro- 
vided with the drive, this is placed on the panel so 
that holes etc, can be marked and the large aperture 
is made by sawing between corner holes. Fixing 
holes should be cleared of burr with a countersink 
bit or a few turns with a larger drill, and all frag- 
ments and filings, etc., should be cleared away before 
fitting the switch, ganged capacitor, and other 
items. The ganged capacitor is raised by threaded 
spacers, long bolts with extra nuts, or some similar 
means, so that capacitor shaft and drive shaft are 
in line. Before fitting the capacitor, solder a lead 
to the bottom tags of each section (Fig. 2) and 

NO- 1, 

` 1 t 
1` I 

I 
6BA6 FT t 

Extra IF stage 

Osc. coils 

21; 

Mixer grid coils -+ 

4.1 

Aerial coils _ 
Bracket V 
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/1 

EN V 
IFT 

7,. 

21,t; 

V1 
ECH81 

'/.\ 4'411\ 
N% V% 

6BA6 j 
1 RF stage 

15' e 

4 5 

'2 

/1 

Cut -Out 
12x3 

NI 

V2 

/1k 

nIf 
V3 

3 - gang 

18 
MC ¡ ` 

3 JJ- i 
MC 

Coupler 

e r 

Bottom 
tags 

( V4 
6C4i0. _t:; 6BW6 

BFO 

Mains 
transformer 

Drive 

Fig. 2: The layout and details of the chassis viewed from the top. 

829 

www.americanradiohistory.com

www.americanradiohistory.com


take these wires down through holes in the chassis. 
If preferred, the receiver can be wired before 
actually fixing the panel and drive on. 

Under the Chassis 
The first step is to complete the circuit as in Fig. 

1, and test this to make sure it performs correctly 
on the one waveband for which coils are connected. 
Band 2, or medium waves, is probably most suitable. 

Figure 3 shows the underside of the chassis, and 
a few points should be noted. The mains trans- 
former T2 and rectifier V5 are wired first, and the 

LS rMC 

smoothing choke LI is then bolted to the side of the 
chassis, over the position occupied by V5. Negative 
tags or leads of the smoothing capacitors C16 and 
C17 are soldered to a tag bolted to the chassis. A 
tagstrip with two insulated tags is bolted near the 
positive ends of the capacitors to support them. 

The mains lead is 3 -core flexible cord, taken 
through a grommet placed in a hole near the 
"speaker" sockets and soldered to a tagstrip near 
T2, Fig. 3; the switch of VR1 is included in the 
live lead to T2 primary. The transformer shield is 
wired to the chassis. 

As the transformer has a separate 6.3V 1 A wind- 
A E 

r 

C 
16 

C 
17 

I I83V 
+ 5 1A 

V5 

w 
sec. 

T1 

pri. 

T2 pri. 

i L 

r 

i i maAC ins 

¡+ IHT+ 

rig 
6.3V 4A 

e 

63V HT+ -5 m MC HT+ 
12 

MC n C6 , ., 
R CBV(i 

R . , 3 12 01FT2 [r1 
I1 `6 4 O 63V- 3 R6 

C7 

Extra 1 

I F stage 

r- 

Centre gang 
To switch 

To switch 

414- 
FS1 

S2 

AC mains (L) 
/ T2 pri. 

0 0 
0 0 

For B 

O 

Metal box 

Shaft 

Remove for 
RF stage 

:.-- 21/8 
On/Off BFO CW/AM/SSB Tune Band switch 

11/2 
Ae. trim 

21/6 

tMC 

-o 
O0O 

RF /IF gain 

Fig. 3: The wiring of the basic receiver. Note that the smoothing choke L 1, when in position, lays beneath V5; this is clearly shown 
in the photograph below. 

Underside view of the chassis with the coil box cover in position. 
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ing, this is used for the rectifier heater, which is 
not earthed to the chassis, the 6.3V 4A winding 
supplies all other heaters. The fuse -holder is bolted 
near LI, a little clear of the chassis. Heater, power 
circuit and similar leads are run against the chassis. 
It is helpful to use various colours to identify certain 
circuits, such as blue for heaters, red for h.t. posi- 
tive, etc., the central spigots of the valveholders 
are earthed to the chassis. 

The connection from tag 1 of V3 to VR1 slider, 
and from VR1 to CI1, should be screened, the 
brading is taken to the nearest chassis connecting 
point at both ends of each screened lead. The triode 
section anode resistor, R 10, is supported by a tag - 
strip which serves as an anchor point for other 
leads. The small components R7, R8, C9, C10, 
CII are wired on a further tagstrip which is then 
bolted in place. 

www.americanradiohistory.com

www.americanradiohistory.com


Take care that the i.f.t.s are bolted so that their 
tags are arranged as shown in Fig. 3, short pieces of 
insulated sleeving on the tags will prevent possible 
shorts to the chassis due to fragments of solder etc. 
Figure 3 shows the position occupied by the coil 
box, but the holder for VI (Fig. 1) is wired before 
making and fitting this box. When the box is fitted 
later, run VI anode lead out through a hole as shown, 
as this will later be taken to the adjacent extra 
i.f.t. The 6.3V heater lead then passes through the 
rear of the box to V2, while the h.t. positive lead 
will go through the box to the strip holding R10. 

When the wiring of the basic circuit is corn - 
pleted, as in Fig. 3, it is wise to test the circuit. 
Figure 3 shows the positions of the b.f.o. pitch 
control, c.w. /a.m. /s.s.b. switch, band switch, aerial 
trimmer, and r.f. /i.f. gain controls, but these will 
not yet be present: the coil box is also absent. 

Take range 2 (medium wave) oscillator coil and 
the 270pF padder, the tags are identified by colours. 
Connect green to C3, using the lead marked 
"switch" in Fig. 3, similarly take blue to C4, yellow 
to the padder, and black to chassis. Assuming that 
the r.f. stage will be added later, connect the m.w. 
mixer grid coil blue to aerial, green to VI pin 2, 
and red and black to chassis. The receiver can now 
be aligned and tested, and should give good results 
on this waveband. 

If any wiring errors are made, these are most 
likely to be in the band -switching, so when the coil 
box and switch have been assembled and fitted, it 
is recommended that the set is tested again with 
only the same m.w. mixer and oscillator coils, but 
this time selected by the appropriate switch position, 
results should be the same as before. This is better 
than making a mistake which perhaps would result 
in a whole series of other coil connections being 
made incorrectly. 

Coil Box 
The coil box is made from a 6 x 5 x 2in. "uni- 

versal chassis" with the addition of two extra 6 x 
2in. runners. The chassis has two 6 x 2in. run - 
ers, two 5 x 2in. runners, and a 6 x 5in. flat 
plate. The two extra 6 x 2in. runners have about 
¡in. removed from the flanges at each end, so that 
they will fit inside the flanges of the 5 x 2in. 
runners. They can then be bolted together to form 
a box with three sections as shown in Fig. 3. 

Drill 6BA clearance holes and punch a +in. hole 
so that the switch mechanism can fit against the 
front runner. Similar holes are made in each 6 x 
2in. runner, including the back one, this allows the 
switch shaft to pass through all runners and also 
two 6BA screwed rods, to hold the switch wafers. 
To avoid any inaccuracy, the box is taken apart 
and the front runner used as a template to mark 
drilling holes on the other runners, if this is done 
all holes will be exactly in line when the box is 
assembled. 

Drill the flanges so that the box can be bolted 
to the chassis, position it with the switch shaft in 
the panel hole, mark through the flange holes on to 
the chassis and drill. Also drill or punch holes in 
the box sides for the heater, h.t. and other leads. 
One flange is cut to clear the r.f. valveholder. 

The box, with switch, is assembled complete 
before bolting it to the chassis. The mixer stage 

* components list 

Resistors: 
R1 33ki2 1W 
R2 22052 2W 
R3 47k52 ¡W 
R4 33k5Z 1 W 
R5 33k51 1 W 
R6 6852 -¡W 
R7 33k52 ¡W 
R8 220k52 ¡W 

VR1 500kS2 

R9 1 MSZ ¡W 
R10 220k52 ¡W 
R11 3.3kiZ ¡W 
R12 1 MSZ /W 
R13 470kí2 3.W 
R14 270ù1W 
R15 15052 1 W l See 
R16 15052 1W f text 

log pot with switch 

Capacitors: 
Cl 0.11AF 350V 
C2 0.1µF 150V 
C3 100pF silver mica 
C4 200pF silver mica Padders: 
C5 0.1µF 350V Band Value 
C6 0.04µF 150V 1 110pF 
C7 0.1µF 150V 2 270pF 
C8 33pF silver mica 3 1000pF 
C9 200pF silver mica 4 3000pF 
C10 100pF silver mica 5 3900pF 
C11 0.01µF 150V silver mica 
C12 501LF 25V 
C13 0.01µF 350V or mica 
C14 0.01 pF 350V Trimmers TC: Built on 
C15 25µF 25V coils 
C16 32µF 450V VC1 /VC2 2 sections of 
C17 161iF 450V 3 -gang Jackson JB/4507 

/10/320, 320pF 
Coils: 
Band Aerial circuit Mixer grid Oscillator 

Qoilmax: Stabqoil: Stabqoil: 
1 MZ8 MX8 0S8 
2 MZ9 MX9 0S9 
3 MZ10 MX10 OS10 
4 MZ11 MX11 OS11 
5 MZ12 MX12 0512 

(Electroniques) 
1FT1 S3D /6/460 
1FT2 S3D/1/460 (Electroniques) 
Switch (to include R.F.) 

FourTSW6 /2 /S six -way all unused shorting wafers 
TSW /SH /5/2 mechanism 
Studding (6BA rod) (Electroniques) 

Eddystone No. 898 drive. Flexible coupler 
Aluminium case 15 x 9 x 8in. Type W (H. L. Smith & 
Co. Ltd.) 
L1 P3141 120mA 5H smoothing choke (Electro- 
niques) 
T1 45:1 60mA speaker transformer 
T2 P2931 250/0/250V 150mA, 6.3V 1A, 6.3V 4A 
(Electroniques) 
Chassis 8 x 13 x 2Iin. Pair 4 x 4 in. Type C brackets 
(H. L. Smith & Co. Ltd.) Coil box, "Universal Chassis" 
6 x 5 x 2in. with two extra 6 x 2in. sides (Home Radio, 
Mitcham) 
V1 ECH81 V4 6BW6 
V2 6BA6 V5 EZ81 

V3 6AT6 
Two B7G holders with cans 
Three B9A holders, one 2sin. can 
PLH2 bracket bulbholder and 6 -8V 0.15A bulb 
(Home Radio, Mitcham) 
E895 s x sin. black round knobs (Home Radio, 
Mitcham) 
KN38 black pointer knobs (Home Radio, Mitcham) 
250mA fuse and holder, tagstrips, etc. 
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valveholder is wired before the box is fitted, as 
described, flying leads being left for heater and anode 
circuits. 

Later, when all wiring is finished in the box, take 
a scrap piece of transparent sheet about 6 x 5in. 
and place it on the box. Put a dot with paint 
or ink directly over the centre of each coil core 
and trimmer, place the sheet on the 6 x Sin. 
aluminium plate, mark through at the dots, and 
punch or drill fifteen fin. holes. The plate is fixed to 
the box flanges with self- tapping screws. Drill these 
holes in the plate first, mark through on to the 
runner flanges, then drill these to take the screws. 

The 50pF trimmer occupies a fin. diameter hole, 
with a washer each side, this allows a little freedom 
to line up the shaft with the panel bush. 

Rear wafer seen from front 

Green 
range 

MC: 

2 
1 

Pin 9 V1 

Shaft 
141 

6BA rod 

Pin 8 V1 

Blue 
range 

Osc coils 
wafer 

Mixer grid 
wafer 

Chassis 

Fig. 4: The wiring and layout of the 
wavechange switch wafers. 

Brown 

VIA 
Fig. 5: The skeleton circuit of the r.f and oscillator coils. Note the wiring differences in the oscillator section between ranges i and 2 

and 3,4 and 5. 

RF anode 
wafer 

Aerial coils 
wafer 

Mechanism 

RF anode 

RF grid 
capacitor 

HTt 

Panel 

Switch Assembly 
The switch mechanism has a stop plate which 

can be loosened and this is set so that there are 
five positions; each wafer has two poles, six ways, 
one way being unused. Each wafer has shorting 
contacts included, so that all coils not in circuit 
are shorted to chassis, the sixth tag of each set 
is earthed to the chassis for this purpose. Since 
the shorting contacts are common to both poles of 
a wafer, two separate wafers are necessary to isolate 
h.t. positive and earthed circuits in the mixer grid 
position, the h.t. positive wafer is not earthed to 
chassis. 

Place the wafers so that contacts come as in Fig. 
4, for each wafer, when viewed from the front. If 
there is any doubt about working, check for con- 
tinuity with a meter for each position. Errors should 
in any case be avoided if the receiver is tested with 
coils for one band only, other coils afterwards being 
added systematically. 

The switch mechanism, 6 x 2in. runners, and 
switch wafers are all secured together by two lengths 
of 6BA screwed rod, with extra nuts, washers or 
spacers, as required. A fibre or spring washer is 
placed against the wafers, and nuts holding them 
should not be overtightened. Those switch contacts 
which will lie near the underside of the chassis 
cannot be reached when the box is fixed, so solder 
on leads which can join those to pass through 
chassis holes to the ganged tuning capacitor. Also 
solder on leads for the three wavebands where the 
contacts will be near the chassis, and for the tags 
which short all unused coils to the chassis. 

The box is then arranged on the chassis, with 
leads passing through and is bolted. The ganged 
capacitor, mixer, oscillator and aerial circuits can 
then be wired. When this has been done, replace 
the oscillator and mixer grid coils for one band. 
Place the switch in the correct position, and check 
that proper results are obtained. 

Coil and switch connections can be more readily 
checked if a different coloured wire, or sleeving, 
is employed for each band. For example, blue for 

200pF (Anode) 
4 o 

o 

100pF (Grid) 

o o 
o o 

0 

0 

o 
Mixer grid 

0 

Blue Green 

;;I 

d 
0 

1_o 0 

Green 

4 22pF ' 

TS2PF rT 0 
"' Range 1 only 

Black Black 

100n 
Range 5 only 

Blue Greer. Blue 

Red Yeilowl Yellow Black 

Ranges 1 and 2 T Ranges 3,4 and 5 
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all long wave coil leads from switch to coils, yellow THE 
for all medium wave leads, and so on. 

Coil Wiring 
Note that for long and medium bands (ranges 1 

and 2) the oscillator feedback windings go to the 
chassis, but with ranges 3, 4 and 5, these are joined 
to the tuned windings and padders. Mixer grid and 
oscillator coils are placed so that the cores can be 
reached from above with the correct tool. These 
coils have small trimmers already fixed and these 
are reached through the holes in the 6 X 5in. plate, 
as described. (The aerial coils have no trimmers, the 
cores are reached through the cover plate holes.) 

It is best to wire m.w. coils (range 2) first, 
followed by l.w (range 1), then ranges 3, 4 and 5, 

in that order. Range 4 and 5 coils are immediately 
adjacent to the switch wafers, so if wired first the 
switch tags are not easily reached for other bands. 

Leads from the ganged capacitor rotor contact 
tags are connected directly to two tags bolted to the 
chassis. These bolts also secure tags under the chas- 
sis which are used as earth return connecting points 
for the h.f. coils. These leads need to be short and 
those in the switch and grid circuits are also short 
and away from earthed items, if not, the upper fre- 
quency limit may not be reached on band 5. 

The completed receiver with the loudspeaker mounted on top. 

The specified l.w. padder is 110pF, but correct 
alignment was found possible with either 100pF or 
120pF. Note that the oscillator and mixer l.w. coils 
each have a 22pF or similar fixed capacitor in 
parallel with the trimmer. These are necessary, for 
the h.f. end of this band falls near the receiver i.f. 
of 460kc /s. 

The band 5 oscillator coil has a 100f2 resistor in 
series with the feedback winding. It is wise to mark 
the range numbers on the coil box plate for later 
identification when aligning. Test the receiver on 
each waveband, when the coils for it have been con- 
nected to the switch, Fig. 5 shows the coil circuitry. 

Next Month: Aligning the receiver and ad- 
ding the R.F. Stage, the extra I.F., the S- 
Meter and the B.F.O. 

MW COLUMN 
IIIIIIIIIII,,,, IIIIIIIIIIIIIIII, IIIII II II II II II II Iflllllllllllllllllllllll ,,,I , 

THE North American path opened up late in 
November after a period of unsettled reception 
during the autumn. Conditions were outstanding 

during the early hours of 1st December. WOAI (1200) 
San Antonio, Texas, was clear and steady at 0240hrs 
GMT, WLS (890) Chicago was weak while KMOX 
(1120) St. Louis was fair at 0300hrs. Tentative log - 
gings were made of WLW (700) amid strong QRM 
and of KOMA (1520) Oklahoma City behind 
WKBW. Conditions were still good in mid -December 
(the time of writing). Among the better loggings dur- 
ing this period were WGN (720) Chicago; tentative; 
WSB (750) Atlanta, Georgia; WJR (760) Detroit, 
"The Great Voice of the Great Lakes "; WGY (810) 
Schenectady, N.Y.; WCFL (1000) Chicago; CFRB 
(1010) Toronto; KDKA (1020) Pittsburg; CKBL 
(1250) Matane, Quebec. Stations heard consistently 
at good strength were CBN (640); WNBC (660); 
WABC (770); WCBS (880); WINS (1010); CBA 
(1070); WBAL (1090); WKBW (1520); WQXR 
(1560). Two US stations have changed their call - 
signs recently. WAVY (1350) is now WCVU while 
WZOK (1320) has changed to WVOJ. 

Other North American and Caribbean loggings 
were Godhavn, Greenland (650); CMGN (720) 
Radio Rebelde, Cuba; Radio Belize (830) British 
Honduras; ZBM -1 (1235) Bermuda; WBMJ (1190) 
San Juan, Puerto Rico, in English; WMDD (1480) 
also in San Juan, in Spanish. Little of note was 
heard from South America, probably because of the 
predominance of signals from the north. The only 
loggings were SRS (725) Surinam and HJDK(750) 
Medellin, Colombia, relaying the Caracol programme. 

Local radio is well established in Spain, every main 
town possesses at least one low power commercial 
station. There are four major networks operating 
groups of stations under the callsign prefixes EFE, 
EFJ, EAJ, ECS, CES. There are also a number of 
high power regional stations run by the Government 
(RNE). The commercial stations -there are about 
150 of them scattered across the country -can be a 
source of interesting DX to the newcomer to the 
MW band. Stations to look for are: EA17 
(800) Radio Madrid; EAJ5 (809) R. Seville; 
EAJ1 (827) R. Barcelona; EAJ101 (872) R. 
Zaragoza; EAJ8 (1025) R. San Sebastian; EFE14 
(1097), La Voz de Madrid; EAJ3 (1259) R. Valencia; 
ECS1 (1385) R. Centro; EAJ28 (1412) R. Bilbao. 
The shared channels -1133, 1394, 1412, 1475 are 
interesting after midnight when stations close down 
in succession, generally with full identification. Some 
rare catches can sometimes be made under these 
conditions. 

Youthful reader Alan Mercer of Wigan, Lanca- 
shire sends in a log of recent DX which includes 
WINS, WBAL, CBA and KMOX. Well done, Alan, 
welcome to MW DXing. Alan, aged 12, is probably 
our youngest medium wave enthusiast. Can anyone 
claim to be the oldest? It would be interesting to 
hear from someone with experience of MW DXing 
in the early days of radio. CHARLES MOLLOY 
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repairing radio sets 
PART 3 (Third Series) 
REPAIRING THE UNKNOWN SET 

WE are faced with the unknown set and a dam - 
aged transformer. The next question is `What 
do we use to replace it?' And it is no use 

quoting matching formulae to us, for the shop down 
the road sells us a multi -ratio job designed to match 
anything to anything else. Which ratio to use? 

First, we need to know the loudspeaker impedance. 
This will normally be about one -third to a half more 
than the measured d.c. resistance. Remember that 
impedance is an arbitrary figure, varying with fre- 
quency, and normally taken at 800 to 1,000 Cs. Our 
task is made considerably easier by the habit of 
manufacturers to keep within the brackets of 3, 7.5 
and 15 ohms. Next, we need to know the output 
impedance of the valve. Recourse to valve tables 
is the correct way, but, of course, we have left the 
valve tables behind, so we need to remember a 
few popular values and relate our experiments to 
these. The table below gives anode impedances, 
anode currents and voltages of some common 
valves, with the transformer load impedances and 
ratios for 3 and 15 ohm loudspeaker speech coil 
matching. Remember that the higher the anode im- 
pedance, the more exact the match should be, but 
to make this less critical, and improve matters all 
round, some negative feedback can always be added. 

Turns Ratio 
Valve type Va. Ia. Ra. Load 30 1552 

ECL80 200 17.5mA 11k 60:1 28:1 
ECL82 250 28 9k 55:1 25:1 
ECL83 200 27 7.5k 50:1 22:1 
ECL86 250 36 7k 48:1 22:1 
EL34 250 100 2k 22:1 10:1 
EL84 250 48 4.5k 38:1 18:1 
EL95 250 24 8k 62:1 22:1 
ELL80 250 24 10k 58:1 25:1 
UCL82 200 35 5.61( 42:1 20:1 
UCL83 170 30 5.5k 42:1 20:1 
UL41 200 45 4.3k 38:1 18:1 
ÚL84 200 60 2.4k 30:1 15:1 

Turns ratio = V'Zl /Z, where Z1 = anode impedance and 
Z1 = loudspeaker impedance 

Commonly used output valves giving typical working conditions 
and output transformer ratios. 

Two small practical points: the output transformer 
is an electro- magnetic device and can contribute 
greatly to your hum problems unless you (a) mount 
it in the same plane and with the same axis as the 
old one, and (b) make sure the clamp has a good 
earth contact and is tight. Second point: in accord- 
ance with Henry's First Law, as I once heard it 
described, "the fixing holes of the new component 
will never line up ". Do not be tempted to mount 
it precariously with a single screw; neither, I implore 
you, drill holes in the loudspeaker casting for a new 
fit. (In accordance with the Second Law, "the swarf 
will always descend to the least accessible place ".) 

H. W. Hellyer 
The correct method is to cut a piece of metal long 

enough to encompass the transformer base or mount- 
ing bracket, whichever is the greater, then drill this 
so that it can be mounted on the speaker, with the 
new transformer screwed to it and thus taking up 
approximately the same position as the old. This is 
to assume that the transformer is mounted, as so 
often, on the speaker casting. If it is on the main 
chassis, all that is needed is a new fixing hole. 

TRANSISTORISED OUTPUTS 
Test procedures around the output stages, and 

throughout the audio section of the set, have been 
adequately covered in previous articles. But before 
leaving the subject, it is perhaps wise to insert a 
warning again about transistorised output stages. 
Except on the higher quality audio amplifiers, pro- 
tection circuits will not be fitted -they are too ex- 
pensive. The loudspeaker then, if it fails, needs 
replacing with one of exactly similar impedance 
unless one is prepared to alter the circuit to suit the 
new one. Quite a few of the earlier "little -uns" 
had transformer output stages, and speakers will 
usually be 3 -8 ohms and matching is not quite so 
critical. But with many transformerless output stages, 
the impedance of the transformer is a vital part of 
the current balance of the stage, and reducing it from 
the 25 ohms or more that was often used will 
result in transistors over -running. 

For the same reason, the adding of an extension 
loudspeaker by paralleling with the old one is not a 
feasible proposition. As we have already seen, it is 
fairly common practice to fit an earphone socket 
which will usually isolate the internal speaker. If 
we know the impedance, or can work it out, then 
an external loudspeaker will almost invariably 
improve matters. 

On the subject of protection, some readers have 
asked about the simple matter of fusing the com- 
mon line of the output stage, especially of the 
transformer type of circuit, usually Class B. This is 
in order as long as it is remembered that even a 
fuse has resistance and signal currents cause a varying 
current to flow through it, which can upset the bias 
if we are not careful. The answer is to tap off the 
bias equalising resistor from the "inner" end of the 
fuse, that is the negative voltage end. This resistor, 
which limits the base- emitter current, is vital for 
prevention of crossover distortion -a prevalent fault 
with these circuits. 

Output transistors, especially in these push -pull 
circuits of older design, tend to run hot. They should 
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be adequately heat -sinked (if that term may be 
excused), but there may still be some doubt about 
the ambient temperature. One particular car radio 
had a high incidence of output transistor failure 
simply because it was a convenient size to mount 
under dashboards and in glove compartments where 
there was not adequate ventilation or where the air- 
stream from the heater did an unnecessarily good 
job in warming up the back of the set. 

For added heat dissipation in unavoidable loca- 
tions, a coin taped to the collector casing can some- 
times make all the difference. Before halfpennies 
get out of date completely, you might consider this 
additional use for them -they won't buy much, so 
may as well earn their keep. 

Again, the insulator between collector (i.e. tran- 
sistor casing), and chassis has to be a good heat 
conductor; this is imperative. Mica is often used, 
or some form of plastic that is fine enough to 

Good heat conductivity is essential for power output transistors. 
Check that fixing screws are correctly insulated from chassis by 
sleeves and washers when remounting. Outer case is the 

collector. 

afford good heat conduction yet still able to act as 
an insulator. It is rather easy to damage -or even 
lose when the transistor is removed from its mount- 
ing. If no mica is available -and this material has 
a habit of being generously abundant when not 
needed -then a piece of thin varnished cambric, such 
as is used for transformer protection, may do the 
job quite well, and is easily cut to shape. When 
fitting this, and also when fitting the mica after 
handling, make sure the surfaces are clean, and 
smear a thin layer of silicon grease over the heat - 
sink, this helps heat conduction enormously. 

Of the i.f. and frequency- changer sections of the 
receiver, little remains to be said. The problem when 
tackling an unknown set is to identify which is 
which! Layout of a transistor radio seldom follows 
any given pattern, being a matter of production con- 
venience, and valved sets are more and more turn- 
ing to unit panel designs. So the best bet is to trace 

Oscillator coils can usually be identified by different construc- 
tion, mounting or colour coding. Note in this picture the use of a 

simple slide switch of the type described in the text. 

from the tuning capacitor, remembering that the 
oscillator coil is likely to be identified by a colour 
spot and will have a switch connection, whereas 
the i.f. transformers will be interstage units whose 
connections can generally be traced directly to the 
succeeding transistor. 

Aerial circuits and the practical aspects of both 
rod and external aerials have been treated pretty 
fully and should need no further remarks from me. 
From the practical point of view, one has only to 
identify the coils of the rod aerial, remembering 
that the more turns the higher the wavelength (lower 
frequency), then patiently trace through the switch 
circuits, there are no real short -cuts. But on the 
contrary, much time can be lost if one omits to 
make a rough sketch of connections, colour codes, 
layout, and so on when removing multi- connection 
components. I speak with feeling, having had to 
rebuild many pieces of equipment thus butchered. 

TRANSISTOR SUBSTITUTES 
Unlike valves, whose equivalences are well docu- 

mented, transistors fall into less neatly defined cate- 
gories. There are several substitute lists, hedged 
about with provisos, but as is the way of life, the 
particular transistor we wish to replace will never be 
mentioned (Third Law ?). Our correspondence shows 
that readers get a bit worried about the Japanese 
and American types with strings of apparently mean- 
ingless numbers as their only identification. 

First thing to determine is what the function of 
the transistor may be, and whether it is an n -p -n 
or p -n -p device. The stage of the receiver gives us 
the first clue and voltages will tell us the second 
fact. All the popular bases have been given in 
previous articles and wall charts, and the collector 
and base connections will be identifiable. If the 
collector is negative to the base, the transistor is 
p -n -p, and if positive to the base, n -p -n. 

Next, we need to know something about ratings. 
Maximum collector -base voltage is one of the limit- 
ing factors, and the circuit voltages will give us a 
clue. Most designers keep well within this rating, 
and our replacement needs to have a V cB greater 
than the measured voltage. Collector current must 
also be great enough to be safe, and this is not so 
easy to determine if- taking the gloomiest view- 
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the transistor we wish to replace is not conducting 
at all to give us a clue. The collector voltage will 
then, of course, be equal to the rail voltage. The col- 
lector load is our next clue. If we work out what 
current through this load would drop the collector 
volts to about two -thirds of the rail voltage, this 
again should give us a clue. 

TRANSISTOR RATINGS 
Total dissipation is the next factor, and here we 

are limited to common sense. Obviously, we are not 
going to try an a.f. driver with a Ptot of 50mW in 
place of a silicon planar device with a 300mW 
rating, or an output type of 6 watts power dissipa- 
tion. Again, intelligent assessment of the stage of 
the receiver will be needed. 

For radio frequency types, the f T rating will also 
be important, and again we need to know what the 
circuit is expected to do. Luckily for us, most of the 
germanium alloy- diffused types are quite generously 
rated, and mixer -oscillators for a.m. receivers with 
an IT figure of 75Mc /s are well within specification 
for our substitution. Even those designed for i.f. 
amplification will have an fr of 30Mc /s or more. 
But for f.m. oscillators, we need to be more careful. 
The important thing to remember is that lead length 
at these higher frequencies plays its part and our 
replacement may tend to be unstable. If so, reduce 
the value of the emitter bias. Often, this will be 
derived from a pair across the voltage line, and in 
this case, the upper resistor should be changed. The 
emitter feedback capacitor may also need changing 
to suit our new transistor. This is a matter for trial. 

Likewise, the i.f. transistors are substituted in f.m. 
receivers, the upper resistor of the emitter bias net- 
work may be increased to reduce bias, but this reduc- 
tion should not be to less than half of the value 
first noted. If instability persists, check the neutralis- 
ing capacitor (not always fitted on later receivers), 
and experiment with values near the original. As a 
final expedient, damp the i.f. coil with a resistor 
across it; value again a subject for experiment. 

FAILURE TO OSCILLATE 
With a.m. mixer stages, the usual trouble is a 

reluctance to oscillate. This may indicate we need 
a little more emitter current, and a compromise 
between no oscillation and squegging will have to 
be reached. If there is no leeway, and squegging 
persists, reduce the emitter decoupling capacitor or 
even, in desperation, damp the oscillator tuned cir- 
cuit with a resistor. 

It may seem a retrograde step to fit a neutralising 
capacitor where a designer has managed to do with- 
out it, but we are plunging into the unknown and 
are forced to "suck it and see ". Gordon King has 
dealt with these components, and there is no need 
for me to draw out details of the circuitry. A value 
of between 1 to 10pF should do the trick. More 
than this will indicate we need try another transistor. 
But before admitting defeat, try the transformer 
damping trick also, especially with i.f. stages. 

CORD DRIVE SYSTEMS 
Finally, a purely practical point. In the fourth 

article of the original series, way back in April 1967, 
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A quick test for noisy components is a squirt of freezer from 
an aerosol. 

Even the simplest of drive cords can be troublesome if spring 
tension is lost or the wrong relationship of drum to spindle 
prevents sufficient cord 'wrap' to turn the drum at the end of its 
travel. Note that in this view, the slide switch has been removed 
to show printed circuit connections (right of P.C. board). 

I gave as much advice as I could muster about 
the fitting and adjustment of drive cords, and in- 
cluded a few typical diagrams. Correspondence shows 
that readers are often faced with the problem of 
restringing a drive cord with no clue at all as to its 
run or the desired number of turns around spindles 
and drums. To help matters somewhat, I include a 
few typical drive cord systems, drawn in the flat 
dimension to show cord run and spindle and drum 
turns. From these, it should be possible to work 
out a clue, even if the exact type is not depicted. 

Indeed, that has been the purpose of this whole 
series of articles, and I am sure my colleague Gordon 
King will join with me in expressing the hope that 
they have proved helpful in solving some of the 
ticklish problems of radio repair, both theoretical and 
practical. 
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SOLDER ON 
WITH 

CN 15 Watts. Ideal for miniature and micro from miniature soldering. 18 interchangeable spare 32% bits available from .040" (1mm) up to 3/16" 
For 240, 220, 110, 50 or 24 volts: 

If you want the best in soldering, Antex irons are for you. 
Pin point precision, fingertip control, interchangeable bits 
that slide over the elements and do not stick, sharp heat at 
the tip, reliable elements and full availability of spares. 
World -wide users, both enthusiasts and professionals solder 
with Antex. It's time you joined them. 
Antex soldering irons are stocked by quality electrical 
dealers, or order direct from Antex by sending Cash. A free 
colour catalogue will be supplied on request. 

40400 PRECISION MINIATURE 
SOLDERING IRONS 

Antex, Mayllower House, Plymouth, Devon 

Telephone : Plymouth 67377/8. Telex 45296. Giro No.258 1000 

Model CN 240/2 
15 watts - 240 volts 
Fitted with nickel plated bit (3/32 ") and in 
handy transparent pack. From Electrical 

31, 

and Radio Shops or send cash to Antex. 

Cut 

Complete precision 
soldering kit 

This kit -in a rigid plastic 
"tool -box" - contains 
everything you need for 
precision soldering. 

Model CN 15 watts 
miniature iron, fitted 
r}° bit. 
Interchangeable spare 

Reel of resin -cored 
solder 
Felt cleaning pad 

Stand for soldering iron 

Space for stowage of 
lead and plug 

PLUS 36 -page booklet on 
"How -to- Solder"-a mine 
of information for amateur 
and professional. 

From Electrical and Radio 
Sho or 
send 

ps 
cash 4 9 6 to Ante.. 

G 18 watts. Ideal for miniature work on 
production lines. Interchangeable spare 
bits, 3/32 ". 1/8", 3/16 ", and 1/4". For 240. 
220 or 110 volts. 32/6. 

E 20 watts. Fitted with 1/4' bit. 
Interchangeable spare bits 3/32 ". 1/8", 
3/16 ". For 240, 220. 110 or 24 volts.from 35/- 

----+-a-- t 

ES 25 watts. Fitted with 1/8" bit. 
nterchangeable bits 3/32 ", 3/16" and 1/4". 

Ideal for high speed production lines. 
For 240, 220, 110, 24 or 12 volts. l ro m 35/ 

F 40 watts. Fitted 5/16' bit. 
Interchangeable bits 1/4 ", 3.16 ", 1/8', 3/32' 
Very high temperature iror. Available 
for 240, 220. 110, 24 or 20 volts. from 42/6 
Spare bits and elements for all models 
and voltages immediately available trom stock. 

M 11 11 11 11M111 11111111 
Please send me the Antex colour catalogue 

El To: Antex, Mayflower House, Plymouth, Devon 
Please send me the following irons 

Quantity Model Bit Size Volts Price I enclose cheque /P.O. /cash value 

M NAME 
III 

4. ADDRESS 

Pw 3 Telephone: m 
IN . 11111111u11 111111 118 11111111 11111111111 11 1111 
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BENTLEY ACOUSTIC CORPORATION LTD. 
Suppliers to H.M. Government 38 CHALCOT ROAD, LONDON, N.W.1 Telephone Primrose 9090 

ALL GOODS LISTED BELOW, ACTUALLY IN STOCK, ALL GOODS ARE NEW, BEST QUALITY MANUFACTURE ONLY, AND SUBJECT TO MAKERS' FULL GUARANTEE, PLEASE NOTE THAT WE DO NOT SELL ITEMS FROM USED EQUIPMENT NOR MANUFACTURERS' 
SECONDS AND REJECTS, WHICH ARE OFTEN DESCRIBED AS "NEW AND TESTED" BUT HAVE A SHORT AND UNRELIABLE LIFE. 

0A2 5/9 

024 4/8 
lA3 4/8 
1A5 5/- 
1A7GT 7/- 
1C1 5/8 
1C2 7/9 
ICS 7/- 
105 4/9 

1D6 9/8 
1FD1 8/- 
IFD9 

81- 
1H6GT 7/- 
11A 2/6 

1LÑ6 8/- 
1N6GT 

7/- 
IP10 4/9 
IP11 3/6 
1R5 5/6 

185 8/9 
1T4 2/9 
1U4 6/9 

2A7 12/6 
2D13C 7/- 
2132I 5/8 
2X2 4/9 
3A4 8!6 

3B7 
10/- 
6/- 

3D6 3/9 
3Q4 8/6 
3Q5GT 6/- 
384 4/9 

4131 8/9 
5R4GY 8/9 
5U4G 4/9 
5V4G 7/6 
5Y3GT 6/8 
5Z3 8/- 
5240 6/9 
6/30L2 12/8 

6AC7 8/- 
6AG5 8/6 
6A617 5/9 
62125 8/6 
6AK5 4/6 
6AK8 6/- 

6AL5 2/8 
64.914 18/8 

BAM á/83 
6AQ5 4/9 
6AR8 20/- 
6AT6 4/- 
6AU6 5/- 
6AV6 5/8 
6B8G 2/6 
6BA8 4/- 
613E8 4/8 
6B(160 20/5 
6B118 7/8 
6BJ8 6/9 
6BQ5 4/6 
6B(17A 7/- 
613E7 8/8 
6BR8 8/- 
61387 16/6 
6BW6 12/8 
61iW7 11/- 
6 B 4/6 
61326 8/- 
604 2/9 
6C5GT 8/- 
6C6 $/9 
649 11/- 
6CD(1G 19/6 
6CD7 9/6 
6CHO 8/- 

MATOHED TR 

6CL6 8/8 

6D3 
6CW4 

17/0 
6D6 8/- 
655 7/8 
6F1 8/9 
6E60 9/- 
6F6M 12/8 
6FI2 8/3 
6F13 8/6 

6F15 
15/- 
9/6 

6F17 12/8 

6F23 12/8 
6F24 11/9 
6E25 11/9 

6F32 
10/6 

6H6GT 1/9 
6250 8/9 
6JbOT 4/8 
6.46 8/- 
6J7GT 8/6 
6K6GT 5/- 
6K70 2/- 

6K80T $H 
OKBGT 7/- 
8L60T 7/9 
8L1 19/8 
6L18 5/- 
8Lll20 6/8 
6N7GT 6/6 
6P1 12/- 
6P25 12/- 
6P26 12/- 

6Q70 6/- 
6Q7GT 8/6 
61170 7/- 
6SA7GT 7/- 
68A7 7/- 
88C7GT 6/6 
68G7 6/- 
68117 8/- 

' 68K GT4/8 
68L7GT 4/9 
68N70T 4/6 
88Q70T 8/- 
8887 8/- 
6U4GT 12/- 

611743 7/- 
6V80 8/6 

BX4GT 
6/- 

8 
6X5GT 5/- 
6Y60 8/- 
eY70 12/8 
7A7 12/6 
7AN7 8/- 
7136 10/9 
7B7 7/- 
703 81- 
71)6 15/- 
7117 5/6 
7117 12/- 
787 20/- 
7V7 5/- 
7Y4 6/8 
7Z4 4/6 
9BW6 7/- 
9D7 9/- 
10C1 12/8 
1002 10/- 
IODI 8/- 
10D2 14/7 
10F1 15/- 
10F9 9/- 

1OLD3 
7/8 

10LD1110/- 
10113 12/- 
10P14 12/6 

12M 8/6 

12AD6 8/- 
12AE6 7/8 
12AT8 4/6 
I2AT7 8/9 
12AU6 4/9 
12AU7 4/8 
12AV6 5/6 
12AV7 8/- 

12AY7 9/9 
12BA6 8/- 
I2BH7 6/8 

12E1 17/- 
12J5GT 2/6 

12K5 T10/- 

12K8GT 7/6 
12Q7GT 4l8 
128A7GT8/9 
128C7 4/- 

- 128117 8/- 
128,17 4/6 
128K7 4/9 

128R7 T6/8 
12Y4 2/- 
13D1 5/- 
13D3 9/- 
14H7 9/8 

18 
1487 15/- 

6 
19 10/6 
19AQ6 4/9 
19111 40/- 
20D1 18/- 

20F2 14/- 
20L1 18/- 
201'1 17/6 
20P3 18/- 
20P4 18/8 
20P5 18/- 
26A60 7/6 
25L60 6/6 

25Y50 8/8 
25Z40 6/- 
2525 7/- 
25260 8/6 
30C1 6/8 
90015 18/6 

30C18 18/9 
30E5 11/9 

30FL1216/- 
30FL13 8/- 
30FL14 12/6 
30L1 6/- 
30L15 18/9 
30L17 13/- 
30P4 12/- 
30P4MR 

17/8 
30P12 18/- 
30P19 12/- 
30PLI 15/- 
SOPL1316/- 
30PL14 15/- 
30PL1516/- 
35A5 15/- 
3606 11/9 
35L8GT 5/9 
35W4 4/8 
3523 10/- 
35Z4GT 4/9 
35250T 6/- 
42 5/- 
43 10/- 
50135 
5005 6/8 
50C136041/- 
50L6uT 8/- 
32Kl" 14/6 

53KU 14/6 

77 6/6 
78 4/9 
85A2 8/6 
90AG 87/6 
90AV 67/6 
98CG 84/- 
90CV 38/8 
90C1 16/- 

14/6 
15002 5/9 
161 15/- 

301 0/- 
302 18/8 
303 19/- 

306 18/8 

966 
11/9 

1821 10/6 
5763 10/- 
6060 5/6 
7199 

47 1 5 4/- 
A1834 20/- 
AC2PEN 

AC2PEN/ 
/9 

DD 19/6 
AC6PEN9/9 
AC/PEN (5) 

19/8 
AC/PEN 

19/6 
AC/TH110/- 
AC/TP 19/6 
AC/VPI12/- 
AC/VP210/8 

Z14 8/- 
Z31 8/9 
Z41 7/6 
536 4/8 
B319 8/- 
B183 10/- 
CK506 6/8 
CIA 19/6 

CV63 10/8 
CV63 10/8 
CV271 12/8 
CV428 19/- 
CYl 16/4 
CY1C )0/6 

7/6 
D191 1/8 
D11 10/8 

D77 2/8 
DAC32 7/- 
DAF9I 3/9 
DAF98 8/- 
DCC90 10/- 
DD4 10/6 
DD41 12/8 
DDT4 8/8 
DF33 7/9 
DF72 80/- 
DP91 2/9 
DF96 6/- 
DF97 10/- 
DH30 15/8 
DH63 8/- 
DH78 4/8 
01177 4/- 
DH81 10/- 
DH10125/- 
DH107 

16/11 
DK32 7/- 
DK40 10/- 
DK91 5/6 

DK96 
7/9 
/- 

1)L33 6/- 
01.35 4/9 
U1.72 15/- 

DL75 30/- 

DL94 6/8 
DL96 7- 
DL810 9)6 
DM70 6/- 
DM71 7/6 
DW4/350 

8/8 
DW4/500 

8/6 
DY88 6/9 
DY87 5/9 

E83F 24/- 
E88CC 12/- 
E18oCC 8/- 

EA50 
17/6 
1/6 

EABC80 6/- 
EAC91 8/- 
EAF42 8/8 
EB34 7/8 

5591 2/$ 
EBC41 8/6 
EBC81 5/9 

EBC91 5/8 
EBF80 5/9 
EBF83 8/- 
EBF89 8/8 
EBL21 11/- 

EC53 12/6 
EC54 6/- 
EC70 4/9 
EC86 10/8 
EC88 10/8 

ECC31 15/8 
F.CC32 4/6 
EGC33 29/1 
ECC34 29/6 
ECC36 4/9 
ECC40 9/8 
5CC81 8/9 
ECC82 4/6 

ECC84 5/8 
ECC85 5/- 
ECC88 7/- 
ECC91 8/- 
ECC189 9/6 
ECC80412/8 

ECF8807 8/6 
ECF82 8/6 

ECF80442/- 
ECF80612/8 
ECH21 12/6 
ECH35 5/9 
ECH42 9/6 
ECH8I 5/8 
ECH83 8/- 
ECH84 7/- 
ECL80 8/6 
ECL82 6/- 
ECL83 9/- 
ECL84 12/- 
ECL85 11/- 
ECL86 8/- 
ECLL800 

80/- 
EF22 12/6 
EF36 8/6 
13F'37A 7/- 
EF39 6/- 
EF40 8/9 
EF41 9/- 
EF42 8/6 
EF50 2/6 

EF73 
10/- 

EF80 4/6 
EF83 9/6 
E11135 6/8 

EF86 6/- 

EF91 8/8 
EF92 2/6 
EF94 5/- 
EF95 4/8 
EF97 10/- 
EF98 10/6 
EF183 5/9 
EF184 9/9 

20 
21190 6/8 
EL32 8/6 

EL34 9/6 
EL35 10/- 
EL36 8/8 

EL4I 9/8 

EL81 8/- 
EL83 8/9 
EL84 4/6 
EL85 7/6 

EL9I 2/8 
EL95 5/- 
EM71 14/- 

EM81 6/9 
EM84 6/- 
1113185 11/- 
EM87 7/8 
EY51 6/9 

EY83 8/8 
EY84 7/6 
EY86 6/- 
EY87 8/- 
EY88 7/6 

2235 5/- 
EZ40 7/8 
EZ41 7/8 
2280 4/3 
EZ81 4/6 
EZ90 8/8 
FC4 12/6 
FW4/6006/8 
FW4/800 

0Z30 7/- 
GZ32 9/- 
0Z33 12/6 
0Z34 10/- 
0Z37 14/8 

HABC808/- 
HL2 7/6 

HL23 6/- 
11L23DD6/- 
HL41 8/9 
HIA1DD 

19/6 
HL42DD8/- 
HN309 27/4 
HVR2 8/9 
HVR2A 8/9 
IW3 5/8 
IW4/320 6/6 
1W4/500 6/- 
KT2 5/- 
KT8 34/8 
KT32 6/6 
KT41 19/6 
KT44 20/- 
KT81 12/- 
KT63 4/- 
KT86 17/8 
KT74 12/6 
KT76 7/8 
KT88 29/- 
KTW61 8/6 

KTW6316/9 
KTZ41 81- 
LN309 8/9 
LP2 9/6 

LZ319 6/6 

MHD4 8/3 
MHL4 12/6 
MHLD6 7/6 
MU12/144/- 
31X40 12/8 
N78 88/4 
N108 26/7 
N162 7/8 

N359 27/$ 
P81 2/6 

PC 809//8 
PC88 9/6 
PC95 8/3 

PC900 
7/9 

8 

PCC85 8/6 
POC88 9/9 
P(X;89 9/8 
PCC189 9/8 

PCF82 6/8 

PCF84 8/- 
PCF86 8/6 

PCF802 9/- 
PCF805 8/9 
PCF80611/6 
PCF80812/8 
PCL81 9/- 

PCL83 8/9 
PCI84 7/6 
PCL86 8/8 
P0186 8/8 
PCL88 15/- 

PEN45DD/ 
121- 

PEN46 4/- 
PEN383 9/6 
PEN384 

11/6 
PEN453DD 

19/6 
PENA4 

4020 17/6 
PFL20012/- 
PL33 19/8 
PL36 9/6 
PL38 19/9 

PL81A 10/6 
PL82 6/8 

P184 6/8 
PL302 12/- 
PL500 12/- 
PL604 12/6 
P1.609 28/9 
PI.802 15/- 
PM84 7/9 
PX4 14/- 
PY31 8/8 
PY32 9/8 
PY33 9/8 
PY80 5/8 
PYBI 5/8 
PY82 5/- 
PY83 5/6 
PY88 8/8 
PY301 12/6 
PY800 6/8 
PY801 6/6 
P230 9/6 
QP21 b/- 
QQV03/10 

27/6 
Q875/20 

Q8150/150/8 
9/6 

QV04/7 8/- 
RIO 15/- 

RH 19/6 

RI6 34/111 
R17 17/8 
R18 9/6 
R19 8/6 
RK34 7/8 
81'4 9/- 
8P13C 12/6 
SP42 12/6 

TDD4 8/8 
TH45 10/- 

TP22 5/- 
TP25 b/- 
TP2820 8/9 

UABC806/9 

ÚB412 8/8 
UBC41 7/6 
UBC81 7/- 
UBF80 6/9 

UBL21 9/- 
17092 5/6 
UCC84 8/- 

UCF80 8/8 
UCH21 9/- 
UCH42 9/$ 
UCH81 8/6 
UCL82 7/- 

ÚF913 9/8 
UF42 9/- 
UF80 8/9 
UF86 6/9 
17786 9/- 

UL41 9/8 
L'L46 12/6 
UL84 8/6 
1.7M80 5/- 
URIC 10/8 
UU5 7/- 
17178 14/- 
UU12 4/6 

UY21 9/6 
UY41 8/9 
UY85 5/6 
U10 9/- 
U12/14 7/8 
1116 16/- 

1718/2010/- 
1719 34/6 

U25 18/- 
1726 11/9 
U31 8/- 
U93 29/8 
1735 18/6 
1.137 34/11 
U45 15/6 
U50 5/6 
1752 4/9 
U76 4/9 
U78 8/6 
U107 18/3 
U191 12/6 
U251 18/- 
U281 8/- 
U282 81- 
U301 11/- 
U3'29 16/- 
U403 6/6 
U404 7/6 
U801 17/8 
U4020 8/9 
VP4B 10/8 
VP13C 7/- 

VR75 24/- 
VR105 5/- 
VR150 5/- 
VT61A 7/- 

VT501 8/- 

VU120 12/8 
VU120Al2/- 
VU133 7/- 
W42 10/8 
W6114 24/6 
W63 10/8 
W76 6/9 
W77 2/8 

W1 01M 28/2 
WI07 7/- 

X24 18/6 
X41 10/- 
X61 9/9 

X64 12/8 

X66 7/6 
X76M 7/6 
X81M 80/6 
X101 29/1 

Y639 

28/- 
5/- 

Y66 5/- 
263 4/9 

Z329 11/9 
Z729 6/- 

Transistore 
and diodes 

211225 10/8 
2N404 8/- 
2N2297 4/8 
2N2369A4/8 
2N3121 50/- 

2N3709 4/- 
2N3866 20/- 
AA120 $/- 
AA129 8/- 
AZ13 8/6 
ACI07 $/- 
AC113 5/- 
AC114 8/- 

AC127 2/- 
AC128 2/- 
AC154 6/- 
AC156 6/8 
AC156 4/- 
AC157 5/- 

AC166 5/- 
ACI87 12/- 

AC169 6/8 
AC176 11/- 
AC177 6/6 
ACY17 3/- 
ACY18 8/8 
ACY19 8/9 
ACY20 8/8 
ACY21 3/9 
ACY22 8/6 
ACY28 4/- 
AD140 7/6 
AD149 8/- 
AFI14 4/- 
AF115 8/- 
AF116 8/- 
AF117 2/9 
AFI19 3/- 
AF124 7/8 
AF126 3/6 
AF128 5/8 
AF127 8/6 
AF139 11/- 
AF178 10/- 
AF179 18/6 

AF181 14/- 
AFZ12 6/- 
A8Y27 8/8 
A13Y28 6/6 

M1,29 10/- 

BA116 9/8 

BA129 2/8 
BA130 2/- 
5CY10 5/- 
BCY12 5/- 
BCY33 b/- 
BCY34 4/8 
BCY38 5/- 

BCZ11 8/8 
BC107 4/- 

BCI09 4/8 
BC113 6/- 
BC116 8/- 

BC118 4/8 

BFY50 4/- 
BFY61 9/- 
BFY62 4/6 
BF154 5/- 

5E163 4/- 
BF187 2/6 
BF173 8/8 

13F181 8/- 
5E183 8/- 
BTX34/400 

40/- 
BY100 8/6 

BY105 10/6 
BY114 6/6 
BY126 6/6 
51234 4/- 
BY236 4/- 

BYY23 20/- 
BYZIO 5/- 
BYZ11 5/- 
BYZI2 b/- 
BYZ13 5/- 
BYZ16 85/- 
CG12E 4/- 
C08411 4/- 

GD4 8/8 
ODS 5/8 
ODO 6/6 
GD8 4/- 
ODO 4/- 
OMB 4/- 

0D12 4/- 
GD14 10/- 

GD16 4/- 
GET102 4/- 
GET103 4/- 
GET10518/- 
0ET113 4/- 
GET11517/- 
OET116 6/8 
GET119 4/- 
0ET573 7/6 
0ET587 8/6 
GET87210/- 
GET873 8/- 
GET88210/- 
GET887 4/8 
GET889 4/8 
GET890 4/6 
GET896 4/8 
GET897 4/6 
GEX13 8/6 
05X36 4/8 
GEX3610/- 
GEX46 6/6 
GEX66 15/- 
GT3 5/- 

M3 2/10 
0A5 5/6 
0A9 2/6 
0A47 2/- 

OA70 8/- 

0A79 1/9 
0A81 1/9 
0A86 1/8 
0A86 4/- 
0A90 2/8 
0A91 1/9 
0A182 2/- 
0A200 1/- 

0A210 9/6 
0A211 18/6 

OAZ2011016 
0Z202 9/- 
0Z203 9/6 

0112205 8/- 

OZ2071o/8 
0Z210 7/- 
0Z213 7/- 
0Z224 
OC19 25//8 
0C22 5/- 
0C23 5/- 

0C25 5/- 
0C26 5/- 
0028 5/- 
01'29 23/6 
OM 5/- 

0C36 7/6 
OC38 11/8 
0C41 10/- 
OC4'l 6/9 
0C43 23/8 

0C44PM 8/3 
0045 1/9 
0C46M 8/- 
0C46 8/- 
0065 22/6 
0070 2/8 
0071 2/- 
0072 2/- 

0074 12/8 
0075 2/- 
0076 2/6 
0077 2/6 
0078 8/- 
0078D 8/- 

0031 
9 

031 2/- 
OCBID 2/- 

0082 2/3 2/3 
00821) 2/3 
0033 2/- 
0084 8/- 
00123 4/6 
OC139 12/- 
0C140 19/- 
OC169 8/6 
OC170 2/8 
00171 8/4 
0C172 4/- 
0C200 4/4 
0C201 5/8 
OC202 4/6 
0C203 4/6 
0C204 5/8 
OC206 7/6 
0C206 10/- 
00812 8/- 
OCP71 27/6 
ORP1215/- 
13X1/6 3/8 
V10/15A 

12/- 

MATIO1 %6 
MAT120 7/9 
MAT121 8/8 
7,E12V7 1/9 

' 
A0157, 21Á120) 10/8; 

210/ 
8; Postage 6d. per set. 
8TOR 8E 1 -OC44 and 2 -OCAS 8/8; 1 -008113 and 2 -OCR 1 7/6; 1 -0082D and 2-0082 8 /6; Set of three -OC83 (GET118 /119) 8/6; LP15 package (AC113, AC154, 

S.T.O. 1 watt Zeser diodes. 2.4v: 2.7v::l.Ov: 3fiv: 4.3v) 13, 16v: 18v: 30v. All 1 /6d each. 

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF ABOVE GOODS LOOSE OR BOXED, BUT MUST BE NEW 
ELECTROLYTICB. Can types: 8x 8mfd /500v 7/9; B 16mfd /500v 9 / -; 16mfd /50Ov 6 /.; 16x 16mfd /500v 8/9; 16x 32mfd /450v 9/9; 32mfd/500v 6 / -; 32x 32mfd/450v 4/9; 50x 59mfdl 350v 5/6; 60 x 250mfd/275v 9/9; 50 X 50mfd/275v 9/6; 80 x 250 x lOmfd /275v 14/3; 64 x 100mfd/450v 21/ -; 64 X 120mfd /350v 9/6; 100 x 200mfd /275v 9/.; 100 x 200mfd /350v 10/6; 100 x 200 x 69mfd /300v 19/6;100 X 300 x 100 x 16mfd /275v 24/9;100 x 400mfd /275v 12/9; 100 X 400 X 16mfd /275v 23/3; 100mfd/100v 7/6; 200mfd /350v 12/3; 200 X 200 X 100mfd/350v 27/9; 1000mfd /50v 9/9; 2000mfd/50v 13/3; 5000mfd /25v 15/- ; 5000mfd /50v 27/9; Bmfd /600v 11/3;18 X 16 x 16mfd/275v 7/. ; 50 X 50 X 50mfd /350v 12/3; 16mfd /600v 15/9; 10000m1d/30v 29/6. Tubular types 1mfd/500v 2/6; 2mfd /500v 2/9; 4mfd/500v 3/.; 8mfd /450v 1 /9; 8mfd /500v 3/6; 8 x 8mfd /450v 2/9: 8 X lOmfd /450v 3/ -; 10mfd /50v 2/3; 16mfd /450v2 /6; 16 x 16mfd /4SOv 3/6 ; 16 x 32mfd /350v 3/6; 32mfd /350v 3/ -; 32mfd /450v 3/6; 32 x 32mfd /350v 4/9; 50mfd /350v 6/ -; 100mfd/450v 10/6; 64mfd /450v 9/6. 

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED 
Terme of business -Cash with order only. Poet /Packing 6d. per item. Orders over E5 post free. No C.O.D. All orders cleared day of receipt. Any parcel i11.11,4i againsi damage in trouait for Od. extra per order. Hours of business, Mon. -Fri. 9.00 to 5.30 p.m. Oats. 9.00 to 1 p.m. Complete list of modern and ,Msole te valves, resistors, talcleneers, transformers, potentiometers, microphones, etc. with terme of business ('id. Please enquire for any item not listed with B.A.E. Please note that no enquiries can be answered unless a S.A.E. is enclosed for reply. 
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Drive spindle 

Direct drive concentric pointer 

Drive 
spindle 

1/2turns 

Spindle above cord run 

2 turns 

Drive spindle 

Horizontal pointer run 

M111' 

Note tensioning spring 

Pulleys on common spindle 

21/2 turns 

Drive spindle 

Drum in different plane 

Scale plate 

Cord 

Combination cord 

Drive 
spindle 

Philips type double purchase 

Pointer 
cord 

Drive spindle 

Separate cords 

Drive spindle 

Parallel pointer drive 

Pointer cord 

11 

Drum 
(shown _y 

expanded) 

Ik 

1 7:4)) Drive 
spindle 

rIll l- 
5 turns 

E.M.I. type double cord 

Fig. 11: Collection of cord drive systems from popular receivers, old and new. Note the importance of correct number of turns around 

spindles, drums, etc., and relative direction of cord run to main gang. 
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ON THE Tar - 
J J L 

MONTHLY NEWS FOR DX LISTENERS 

THE BROADCAST BANDS by CHRISTOPHER DANPURE 

WITH the winter now coming to an end and 
spring around the corner this is the time of the 
year to hear stations in the Pacific area and Far 

East in the mornings and afternoons. But now here are 
this month's propagation conditions. 

West Africa: 0800 -1400 25, 21, 17 and 15Mc /s; 
1400 -1600 25, 21, 17, 15 and I 1 Mc /s ; 1600 -1800 25, 21, 
17, 15, 11 and 9Mc /s; 1800 -2000 21, 17, 15, 11, 9, 7, 6 
and 5Mc /s; 2000 -220017, 15, 11, 9, 7, 6, 5, 4 and 3Mc /s; 
2200 -2400 15, 11, 9, 7, 6, 5, 4 and 3Mc /s; 2400 -0400 11, 
9, 7, 6, 5, 4 and 3Mc /s; 0400-0600 9, 7, 6, 5, 4 and 3Mc /s; 
0600 -0800 15, 11, 9 and 7Mc /s. 

South Africa: 0800 -1400 25, 21 and 17Mc /s; 1400- 
1600 25, 21, 17 and 15Mc /s; 1600 -1800 25, 21, 17, 15 and 
11 Mc /s; 1800 -2000 17, 15, 11, 9, 7 and 6Mc /s; 2000- 
2200 15, 11, 9, 7, 6, 5 and 4Mc /s; 2200-0200 11, 9, 7, 6, 5 
and 4Mc /s; 0200 -0400 11, 9, 7, 6 and 5Mc /s; 0400 -0600 
11, 9 and 7Mc /s; 0600 -0800 17 and 15Mc /s. 

East Africa: 0800 -1200 25, 21, 17 and 15Mc /s; 1200- 
1400 25, 21, 17, 15 and 11 Mc /s; 1400 -1600 25, 21, 17, 15, 
11 and 9Mc /s; 1600 -1800 21, 17, 15, 11, 9, 7 and 6Mc /s; 
1800 -2000 17, 15, 11, 9, 7 and 6Mc /s; 2000 -2200 11, 9, 7, 
6, 5 and 4Mc /s; 2200 -0200 11, 9, 7, 6, 5 and 4Mc /s; 
0200 -0400 9, 7, 6 and 5Mc /s; 0400-0600 11 and 9Mc /s; 
0600 -0800 17, 15 and 1 l Mc /s. 

South Asia: 0800 -1200 25, 21, 17 and 15Mc /s; 1200- 
1300 25, 21, 17, 15, 11 and 9Mc /s; 1300 -1400 21, 17, 15, 
11, 9, 7, 6, 5, 4 and 3Mc /s; 1400 -1600 17, 15, 11, 9, 7, 6, 
5, 4, and 3Mc /s; 1600 -1800 11, 9, 7, 6, 5, 4 and 3Mc /s; 
1800 -2000 11, 9, 7, 6, 5, 4 and 3Mc /s; 2000 -2200 9, 7, 6, 
5, 4 and 3Mc /s; 2200 -2400 7, 6, 5, 4 and 3Mc /s; 2400- 
0200 7, 6, 5, 4 and 3Mc /s; 0200 -0400 7 and 6Mc /s; 
0400 -0600 9Mc /s only; 0600 -0800 17, 15 and 11 Mc /s. 

South East Asia: 0800 -1000 25, 21 and 17Mc /s; 
1000 -1200 25, 21, 17 and 15Mc /s; 1200 -1400 25, 21, 17, 
15, 11 and 9Mc /s; 1400 -1600 21, 17, 15, 11, 9, 7, 6, 5 and 
4Mc /s; 1600 -1800 15, 11, 9, 7, 6, 5, 4 and 3Mc /s; 1800- 
2000 11, 9, 7, 6, 5, 4 and 3Mc/s; 2000 -2200 9, 7, 6, 5 and 
4Mc /s; 2200 -2400 9 and 7Mc /s; 2400 -0600 circuit 
closed; 0600 -0800 17 and 15Mc /s. 

North East Asia: 0700 -1000 21, 17 and 15Mc /s; 
1000 -1200 15 and 11 Mc /s; 1200 -1400 11 and 9Mc /s; 
1400 -2000 9Mc /s only; 2000 -0600 circuit closed; 0600- 
0700 15Mc /s only. 

Australia via Asia: 0700 -1000 21 Mc /s only; 1000 -1200 
17Mc /s only; 1200 -1400 17, 15, I 1 Mc /s; 1400 -1600 15, 
11, 9, 7, 6, 5, 4 and 3Mc /s; 1600 -1800 11, 9, 7, 6, 5, 4 and 
3Mc /s; 1800 -2000 9, 7 and 6Mc /s; 2000 -0700 circuit 
closed. 

West Coast South America (North of Chile): 1200- 
1800 25 and 21Mc /s; 1800 -2000 21 and l7Mc /s; 2000- 
2400 15Mc /s only; 2400 -0400 11 and 9Mc /s; 0400 -1000 
9Mc /s only. 
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Now on to this month's DX -tips, but first please note 
that on Sunday, 2nd March, most international stations 
will change over to spring /autumn schedules and in- 
formation in this column will be liable to alteration on 
that date. 

AUSTRALASIA 
New Zealand: Radio New Zealand is now operating 

to the Pacific Isles from 1700 -1945 on 11,780 and 9,520; 
2000 -0545 on 15,110; 0600 -0800 daily on 11,780 and 
9,540; 0800 -0845 weekdays on 11,780 and 9,540; 0800- 
0845 Sundays on 11,780 only. To Australia from 2000- 
0545 on 17,770; 0900 -1145 on 11,705 and 9,520. To the 
Antarctic on Sundays only from 0815 -0845 on 9,520. 

AFRICA 
Ruanda : R. Deutche Welle relay at Kingali is now 

operating as follows. To East Africa and Central Africa 
from 0300 -0530 on 9,565; 1015 -1045 Sundays only on 
11,785; 1045 -1145 daily on 11,785; 1415 -1445 on 
15,435; 1500 -1730 on 9,735. To West Africa from 0545- 
0745 on 11,905; 1200 -1400 and 1745 -2015 on 17,765; 
2030 -2325 on 15,380. 

EUROPE 
Denmark: Voice of Denmark, Copenhagen, is now on 

the following schedule. 0730 -0845 on 15,165; 1015 -1030 
Saturdays only on 9,520; 1030 -1100 Saturdays and 
Sundays on 9,520; 1100 -1145 Sundays only on 9,520; 
1130 -1315 on 15,165; 1330 -1345 on 15,165; 1400 -1515 
on 15,165; 1730 -1815 on 15,165; 1830 -1945 on 15,165; 
2100 -2215 on 15,165; 0100 -0215 on 9,520. English is 
broadcast for last 30 minutes on weekdays only 0730, 
1200, 1400, 1830 and 0100. The 1015 and 1030 trans- 
missions at weekends are all in English. On weekdays 
the last 30 minutes of the 2100 transmission is in 
Spanish. 

MIDDLE EAST 
Israel: Ko! Israel, Jerusalem, is now operating as 

follows: 1530 -1600 Russian, 1600 -1630 in Yiddish, 
1630 -1700 in Persian, 1700 -1730 Russian, 1730 -1745 
Hungarian, 1745 -1800 Rumanian, 1800 -1815 Ladino, 
1815 -1830 Mograbit, 1830 -1900 Yiddish, 1900 -1930 
Hebrew, 1930 -2000 in Russian, all on 9,725 and 9,009. 
2015 -2030 on 9,725 and 9,009; 2030 -2045 on 9,725; 
and 2045 -2100 on 9,725 and 9,009 in English; 2100 -2130 
in French; and 2145 -2200 in Russian on 9,725 and 
9,009. 

Well that's about it for this time. Deadline this 
month is 10th February, so good DX -ing and 73s. 
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DRY JOINT TESTER 
The most reliable way of testing for a dry joint is 

to measure the resistance between the component 
lead and the printed circuit board. Our kit for 
doing this comprises a large scale (3in.) moving coil 
meter, a variable resistance for adjusting zero 
setting, and a wiring diagram with instructions. 
The only additional items you will need are a 

b 
batte, 

and 
some 

wire, insurance 
of teat rods. Price 19/8, 

MINIATURE WAFER SWITCHES 
aF =_1i 4 pole, 2 way -3 pole, 3 way-4 

pole, 3 way -2 pole, 4 way -3 pole, 
4 way -S pole, iii way -1 pole, 12 
way. All at 8/6 each. 88/- dozen, 
your assortment. 

WATERPROOF HEATING 
ELEMENT 

26 yards length 70W. Self- regulating 
t, apera) ire control. 10 /- post free. 

BLANKET SWITCH 
Dou I pole with neon let 
into side so luminous in dark, 
idea or dark room light or for 
use w th waterproof element -new 
plastic case. 5/6 each. 3 heat model 7/8. 

PHOTO -ELECTRIC KIT 
All parts to make light operated switch/burglar 
alarm /counter, etc. Kit comprises printed circuit. 
Laminated Boards and chemicals. Latching relay. 
Infra -red sensitive Photocells and Hood, 2 tran- 
sistors, cond., terminal block. Plastic case. Essen- 
tial data, circuits and P.C. chassis plans of 10 

photo -electric devices including auto. car parking 
light, modulated light alarm. Simple invisible ray 
switch -counter -stray light alarm -warbling 
tone electronic alarm- project lamp stabiliser, 
etc., etc. Only 89/6, plus 2/- post and insurance. 

PPS ELIMINATOR. Play your pocket 
radio from the maim! save Es. Com- 
plete component kit comprises 4 
rectifiers-mains dropper resistances, 
smoothing condenser and instruc- 
tions, only 6/6 plus 1/- post. 

BECKASTAT 
This s an instant 
thermostat, simply 
plug yourappliancein- 
to it and its lead into 
wall plug. Adjustable 
setting for normal air 
temperatures. 13A 
loading. Will save Its 
cost in a season 19/6. 
Post and im. '2/9. 

ELECTRIC CLOCK WITH 25 AMP. SWITCH 

Made by Smith's these units are as fitted to many top quality 
cookers to control the oven. The clock is mains driven and 
frequency controlled so it Is extremely accurate. The two 
small dials enable switch on and off times to be accurately 
set. Ideal for switching on tape recorders. Offered at only 
a fraction of the regular price -new and unused only 89/6. 
less than the value of the clock alone -poet and insurance 
2/9. 

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 instruction -see silica 
enclosed elements designed for the cor- 
rect Infra -red wavelength (3 microns). Price for 750 watts element, all parts, metal 
casing. as illustrated, 19/8, plus 4/- post and insurance. Pull switch 3/- extra. 

2 ¡kW FAN HEATER 
Three position switching to 
suit changes in the weather. 
Switch up for full heater (21 
kW), switch down for half 
heat :.l4kW), switch central 
blows cold for summer cooling 
-adjustable thermostat seta 
as auto control and safety cut- 
out. Complete kit 88.15.0. 
Post and ms.7 /6. 

SNIPERSCOPE 
Famous war -time 
cat's eye" used 

for seeing in the 
dark. This is 
infra -red image con- 
verter cell with a 
silver caeelum screen 
which lights up (like 
a cathode ray tube) 
when the electrons 
released by the 

intr ,.n',I strike it. A golden opportunity for some 
interesting experiments. 7/6 each, post 2/6. Data 
will be supplied with cella, If requested. 

CONTROL 
DRILL 

SPEEDS 

DRILL CONTROLLER 
Electronically changes speed from 

approximately 10 revs. to maxi- 
mum. Full power at all speeds 

by linger- tipcontrol.Kit includes 
all parts, case, everything and full 

instructions. 19/6 plus 2/6 post and 
insurance. Or available made up 

29/6, plus 2/6 post. 

REPAIRABLE RADIOS 
7 transistor Key chain Radio in very pretty case, 
size 2f x 21 x l jin.- complete with soft leather 
zipped bag. Specification: -Circuit: 7 tran- 
sistor superheterodyne. Frequency range: 
530 to 1600 Kc /s. Sensitivity: 5 my /m. 
Intermediate frequency: 465 Ke /e, or 455 
KOs. Power output: 40mW. Antenna: 
ferrite rod. Loudspeaker: Permanent mag- 

ot type. 
These radios are complete but require attention. 
Circuit diagram Is not available. 17/8 each plue 
2/9 post and insurance. 4 radios 98 post free. 

THIS MONTH'S SNIP 
5A, 3 pin switch sockets 

An excellent opportunity to make that bench die board 

you have needed or to stock up for future jobs. This 

month we offer 6 British made (Hicraft) bakelite flush 

mounting shuttered 5A switch sockets for only 10 /- 
plus 3/6 post and insurance. (20 boxes post free). 

KETTLE ELEMENT 
230 /240V 1500 watt. 
Made by Beet for kettles 
with v /ro in. die.. hole 
including: Best, Besco, 
Chalfont, Davidson, Dim - 
piex, Grafton, Hawkins, 

Jurymaid, Mirroware, Monogram, Pifes, Revo, 
Towen, Swan. Normally 32/6. Our price 15/- Plus 
2/6 poet. 

QUICK CUPPA 
Mini Immersion Heater, 350w. 
'200/240v. Boils full cup in about 
two minutes. Use any socket or 
lamp holder. Have at bedside 
for tea, baby's food, etc. 19 /6. 
poet and insurance 1 /6. 12v. car 
model also available. 

MAINS TRANSISTOR POWER PACK 
Designed to operate transistor sets and amplifiers. 
Adjustable output 6v., 9v., 12 volts for up to 
500mA (class B working). Takes the place of any 
of the following batteries: PP1, PP3, PP4, PPS, 
PP7, PP9, and others. Kit comprises: mains 
transformer rectifier, smoothing and load resistor, 
condensers and instructions. Real snip at only 
16/8, plus 3/6 postage. 

TH ER MOSTATS 
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/- poet. Suitable box for wall mounting, 
5 / -. P. & P. 1 /-. 
Type "B" 15 amp. This is a 17ín. long rod type 
made by the famous Sunvic Co. Spindle adjusts 

this from 50- 350 °F. Internal screw 
alters the setting so this could be 
adjustable over 30° to 1000°F. Suitable 

for controlling 
furnace, oven 
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 -etat as it cuts in 
and out at around freezing point, 2/3 amps. Has 
many uses one of which would be to keep the loft. 
pipes from freezing, if s length of our blanket wire 
(16 yds. 10 / -1 is wound round the pipes. 7/8. 
P. & l'. 1 / -. 

"E". This is standard refrigerator thermo- 

state Spindle adjustments cover normal refrigera- 
tor temperature .7/8, plus 1/- post. 

"F". tDass encased for controlling the temp. 
of li liquid-particularly those in glass tanks, vate 
or sinks -thermostat Is held (half submerged) by 
rubber sucker or wire clip -ideal for fish tanks - 
developers and chemical bathe of all types. 
Adjustable over range 50° to 150 °F. Price 18 /-, 
plus 2/- post and Insurance. 

THERMOSTAT WITH PROBE 
This has a sensor attached to a 15A switch by a 
14in. length of flexible capillary tubing- control 
range is 20 °F to 150`F so It hi suitable to 
control Boil heating and liquid heating especially 
when in buckets 

r 
portable vessels as the 

sensor can be raised out and lowered Into the 
vessel. This thermostat could also be used to 
sound a bell or other alarm when critical temp. 
le reached in stack or heap subject to 
spontaneous combustion or if liquid is being 
heated by gas or other means not controllable 

by the switch. Made by the famous Teddington Co., we offer these at 12/8 each. 

Postage and Insurance 2/9. 

ELECTRIC CLOCK WITH 3A 
SWITCH 
Electric Clock with 3 amp switch made by 
Smiths for Dreamland . These are mains driven 
and frequency controlled so are extremely 
accurate. The dial enables "switch -on' time 
to be accurately set. Switch off is 3 hours later 
or by manual control. Intended for switching 
electric blankets this needs only one setting 
for the season. Suitable also to control tape 
recorder, radio and lamp etc. up to 600W. In 
neat plastic case with maim lead and two 
outlet plugs. New and unused, 89/6. past and 
insurance 3/6. 

FLUORESCENT LIGHTING SNIP 
THE TWENTYLITE 

A 2ft. 20 watt lighting 
unit made by the famous 
Atlas company, with 
super silent polyester 
filled choke and radio 

suppressed starter. The tube 
springe in and out and the whole unit is beautifully 

made and finished white enamel. Amazingly economical. 

If left on all the time costs only one penny per day fuses t unit). 

Measures 21t. long. Is ideal in Kitchen, Bedroom, Hallway, Porch, Loft, to 

Don't miss this amazing offer; 89/8 with tube. Assembled ready to install. 

Postage and Insurance 6/6 extra. Other "Atlas' fluorescent fittings with tubes 
4ft. 40W 49/6 4ft. twin 40W 59/6 
5ft. SOW 59/6 5ft. twin 50W 89/6 

4ft. and 5ft fittings carriage 10 /- on each sent at purchasers risk. 

INDICATOR LAMP 
Panel mounting, consists of neon 
lamp in red Plastic lens with 
resiator in leads 

m f 

opera- 
tion 2/6 each 24 / - ozen. 

12V BLOWER 
Heavy duty motor with centrifugal 
blower coupled to one end . Ideal 
for car heater. 12/6, plus 4/6 post. 

AC FAN 
Small but very 
powerful mains 
motor with 61ln. 
blades. Ideal for 
cooling equip- 
ment or as extrac- 
tor. Silent but very 
efficient . 17/6, post 
4/6. Mounts from 
back or front with 
4BA screws. 

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 'Grolux" tubes for 
fish tanks and Indoor plants. Chokes are super - 
silent, mostly reeln filed. Kit A -15.20 w. 
19/8. Kit B -30-40 w. 19/6. Kit C -80 w. 19/6. 
Kit E-65 w. 19/8. Kit MF1 Is for Sin., Sin., 
and 121n. miniature tubes, 19/6. Postage on Kits 
A and B 4/6 for one or two kite then 4/6 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. 

TELESCOPIC 
AERIAL 

for portable, car radio 
or transmitter. Chrome pla- 

ted -six sections, extends from 
79 to 471n. Hole in bottom for 6BA 

screw. 7/6. 

Be first this year I 

SEED AND PLANT 
RAISING 

Soil heating wire and trans- 
former. Suitable for standard 
size garden frame. 19/6 Post and ins. 3di. 

BLANKET SIM MERSTAT 
Although looking like, and fitted as an ordinary 
blanket switch, this is in fact a device for switch 
Ing the blanket on for varying time periods, thus 
giving a complete control from off to full heat. 
Also suitable for controlling the temperature of 
any other appliances using 

these 
to 

I amp. 
Listed 

last at 97/8 each, we offer 
at only 12/6 each. 

16 RPM GEARED MOTOR 
Made by Smith's Electrim, these are almost ellent 
running, but are very powerful. They operate from 
normal to '240V. mains and the final shaft speed is 

16 r.p.m. 15/-- Post & ins. 2/9. 

REED SWITCH 
Suitable for dozens of different applications, 
such as burglar alarms, conveyor belt switching. 
These are simply glass in cased switches which 
can be operated by a passing permanent magnet 
coil. A special buy enables us to offer these at 
2/6 each, or 24 /- a dozen. Suitable magnets are 
1/- each. 

MINIATURE RELAY 
American make -630 ohm coil 20 -30 volt. opera - 
tion -2 pole change over 4/6 each, 48/- dos. 

SPRING COIL LEADS 

as fitted to telephones, 
4 core 2/8 each, 3 core 2/- 
each. 

Where postage is not stated then ordeni 
over £3 are poet tree. Below £3 add 2/9. 
Semi- conductors add 1/- post. Over £1 

post free. B.A.E. with enquiries please. 

ELECTRONICS (CROYDON) LTD 
Dept PW 266 London Road, Croydon CRO -2TH 

Also 102 3 Tamworth Road, Croydon 
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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: 

C. Et G. Telecommunication Techns'. Certs. 
C. & 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 

N EWSELF -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. 
FA. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. 171, lntertext House, Parkgate Road, London, S.W.1 1 

Please send me the ICS prospectus -free and without obligation. 

(state Subject or Exam.) 

NAME 

ADDRESS 

3/69 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
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Field -effect Transistors at Realistic Prices 
2N 3819 N- channel. RF Amplifier. Low Noise. 10/- each (5 or more 9/6 each) 
2N 3820 P- channel. Complement to 2N 3819. 17/6 each (5 or more 16/3 each) 
2N 3823 N- channel. V.H.F. Amplifier. 33/6 each (5 or more 28/6 each) 
BFW 10 N- channel. V.H.F. Amplifier. 45/- each (5 or more 39/- each) 
MPF 102 N- channel. V.H.F. Amplifier. 6/- each (5 or more 7/6 each) 
MPF 103 N- channel. AF Amplifier. 7/9 each (5 or more 7/3 each) 
MPF 104 N- channel. AF Amplifier. 7/9 each (5 or more 7/3 each) 
MPF 105 N- channel. AF Amplifier /Switch. 7/9 each (5 or more 7/3 each) 
MFE 2094 N- channel. AF Amplifier /Switch. 31/6 each 
All of the above items are Es -stock delivery at 31/8/68. 

All components offered for sale are guaranteed to be brand new first 
grade items only. All items are subject to the guarantee terms of their 
individual manufacturer, where applicable. 

M. R. CLIFFORD ft COMPANY(PW) 
Component Stockholding Services 

66, Old Oscott Lane, 
Great Barr, Birmingham, 22A. 

Terms: C.W.O. MAIL ORDER ONLY. (Nett monthly a/c to approved accounts). 
Suppliers to: Government and Educational Establishments, H.M. Forces, etc. 
Please add 2/- postage and packing per order. 

SILICON TRANSISTORS. EX -STOCK -many others available. 
BC 107 3/6 BC 172 3/2 1N 697 5/- 2N 3704 3/8 
BC 108 3/- BC 173 3/9 2N 706 2/6 2N 3705 3/2 
BC 109 3/6 BC 182L 4/- 2N 706A 3/2 2N 3706 3/7 
BC 115 10/- BC 183L 3/3 2N 2926 2/6 2N 3707 3/10 
BC 116 12/- BC 184L 4/9 2N 3053 6/- 2N 3708 2/6 
BC 167 3/- BFY 50 5/3 2N 3054 15/6 2N 3709 2/4 
BC 168 2/6 BEY 51 4/4 2N 3055 21/- 2N 3710 2/7 
BC 169 2/9 BFY 52 5/3 2N 3391A 7/- 2N 3711 3/- 
BC 170 3/- BFY 53 4/4 2N 3702 3/6 2N 3793 3/3 
BC 171 3/8 BSY 95A 3/9 2N 3703 3/2 2N 4292 3/3 
We are also an Electroniques Agency (960 page Catalogue 16/6 post free) 

STRONGHOLD 
steel shelving 
that adjusts 
every inch of 
its height! 
Immensely strong- completely 
adjustable, every inch. Delivered 
free, mainland, with spanner 
provided for erection in minutes. 
Buy it by the bay! Cash with order 
73" high x 34" wide x 12" 
deep unit with six shelves in 
heavy -gauge steel, stove 
enamelled grey or green! 
£3.15s. -Brand New! See the 
rest of the N.C. Brown range! 

031$ 
BRAND NEW 

carriage free 
on mainland 

MESS N.C. BROWN LTD. 
pacesetters in storage equipment 

IL. 

Send your FREE BRO- 
CHURE U or Send 
(how many) bays of 
steel shelving hr 63.15s. 
in green 0 grey (tick 
which) 

Name 

Address 

Dept. PW Eagle Steelworks, Heywood, Lang. 
Tel: 69018. London: 25 -27 Newton St., W.C.2. 
Tel: 01 -405 7931 
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THE AMATEUR BANDS by DAVID GIBSON, G3JDG 

MY thanks this month to the eighteen thou- 
sand s.w.l.s, ironmongers, watercress pickers 
and everyone who has written in to inform 

me that LG5LG is legit. Please fellas, I'm convinced. 
Each year a new flock of people arrive at the 

s.w.1. door armed with various types of receivers 
and antennas. Judging by the many queries raised 
in the mail this month, the invasion is already in 
full swing. In answer to the commonest inquiries - 
you can obtain a list of countries and their prefixes 
from the RSGB at 35 Doughty Street, London 
W.C.I. There is no such thing as "the best aerial ". 
The "best" receiver is a matter of opinion, although 
there are some very nice solid state marine recei- 
vers going these days -for around £800. 

If you want the latest news on the Amateur 
scene with the accent entirely on Ham Radio, then 
you should listen out every Sunday morning when 
the RSGB transmit a bulletin especially for this 
purpose. These transmissions are on 80 metres and 
2 metres. Exact frequencies and times are as follows: 
South -East England, listen at 0930 hrs. on 3-6 Mc /s 
or for the station in the S.E. beaming North on 
145 1 Mc /s at the same time; at 1000 hrs., a station 
in the Severn area on 3.6Mc /s and also on 145.1 Mc /s 
beaming West. Also at 1000 hrs., there is a 2 metre 
station at Aberdeen beaming West on 145.8Mc /s; at 
1030 hrs., on 3.6Mc /s the Midlands is covered while 
at the same hour, two stations on 2 metres are - 
Aberdeen, beaming South -West and Birmingham on 
145.3Mc/s beaming North -West; for North -West 
England listen at 1100 hrs., on 3.6Mc /s or on 
145.3Mc/s for a signal from the Birmingham area 
beaming South -West; at 1130 hrs. (they get up later 
up North), there is a 145.5Mc /s Leeds signal beaming 
North and a 3.6Mc /s transmission for South -West 
Scotland; finally, at 1200 hrs., a transmission for 
North -East Scotland on 3.6Mc /s and a 145.5Mc /s 
transmission from Leeds beaming East. Thus the 
whole of England is covered and you should be able 
to hear one of these signals. The call sign to listen 
for is GB2RS. 

For those who haven't heard, they're mucking 
about with the callsigns again. The PI prefixes have 
been given a shuffle (Netherlands Antilles) so they 
now read: special stations -PJ I; Curaçao -PJ2; 
Aruba -PJ3; Bonaire -PJ4; St. Eustacius -PJ5; 
Saba -PJ16; Sint Maarten -PJ17. Visitors to islands 
with a PJ5, 6 or 7 prefix will use 13.18, while visitors 
to PJs 2, 3 and 4 will use PJ9. Wonder what prefixes 
will be given to those "novice licences" which the 
GPO were rumoured to be giving a ruling on last 
year? I suggest the prefix TVI or BCI might be a 
sensible choice (even my transistor grid- dipper can 
flatten channel one right down the road if I'm not 
careful. 

A very good month for all six bands although, as 
usual, some periods were better than others. Twenty 
metres dies the death at around 2100hrs., while 
10 metres has been very good but with its now 
established temperamental nature. My two best on 
this band were ZD9BE and VQ9DH both between 
0900 and 1100 using phased verticals in the loft. 

What about all these DXpeditions these days. 
Amsterdam Island, Chatham Island, Kerguelen and 

Tromelin were all rumoured to be waving antennas 
around but it seems that no one has heard an ri. 
dickie bird from any of them, although a couple of 
PYf stations were at it from Santa Barbara 
Island. 

G. Taylor writes from S.W.6 and confesses envy 
at some of the logs printed. Some months I'm green 
too but that's just how it goes. Being able to read 
c.w. helps as often there's quite a bit of DX read- 
able on key, while the phone signals are virtually 
impossible to interpret. 

Messrs. Littlefield and Sams (Essex), query the 
call ZX3HX. Wonder if that might not be ZS mis- 
read? 

John Moore (Leicester), tells of 80 metres open- 
ing up and 75 metres loaded with W and VE stations. 
John's log is a good illustration of persistence and 
keeness. You have to listen often and diligently and 
not just a quick QRX now and again expecting the 
DX to be there just waiting for the privilege of 
adorning your lugs. 

John's log reads: 160 metres- EI7AF, GI6TK, 
GM3BQA, GW3SRG, OH5SM: 80 metres - 
K2AAS, K2MPK, LG5LG (I know, I know), OY2Z, 
PAODX /M, WIEBC, WISZJ/KP4, W3BMS, 
W4BUV, VEIAAW, VOIFG, ZB2A; 40 metres 
-EA8EC, ISIDMN /P, PXIBW (Andorra), ZC4MO, 
9Y4TA; 20 metres- CE6EZ, ET3USA, HI3MPW, 
HPIHXG, K4PHY /YV5, LG5LG (nuff sed), 
ODSBU, OX5BA, PY7ACQ, TF3BV, VE3CBG, 
VOIHH, YV5AG, 5A3TE, 5Z4LG, 9K2AM, 
9K2CF: 15 metres -EA6AR 9 (Majorca), JA2GES, 
KA2NY, MP4BGY, PY8YZ, TF2WLM, UTA ( ?), 
VE2AFC, VE3GHL, VK2FA, VK2XT, WOVXO/ 
KV4, YA5RG, YNIURI, YVIWX, ZF1EP (Grand 
Cayman Is.); 10 metres- ET3USA, HV3SJ, KR6NR, 
KV4AD, ODSFA, PJOMM, PZIBI, VE2DJR, 
VE3CVX, WI-WO, YA1HD, YVILA, YV5CPA, 
9K2BJ, 9Q5DS. All the log on s.s.b. and with a 
CR100 /2 plus 60ft. end fed. 

L. Boucher (Near Swansea), has a virgin 1155 and 
75ft. of wire. Twenty s.s.b. produced audibilities 
from- CE8CP, CN8CS, CR6LF, CT2AA, EA6AR, 
EA7ID, EA8FM, EP2DA, KL7EBK, MP4TCE, 
OD5FM, PYITX, PY5AJ, PJOCC, PZIDF, 
SVODD, TA3AR, VE5BF, VK2AZ, VK4PX, 
VK6XW, W6HYG, W7KQ, YV5BFK, ZB2A, 
ZB2BC, ZE6JM, ZL3LE, ZSINU, ZS6OY, 3A2EE, 
4X4HT, 5A3TX, 5A4TE, 7P8AR, 8P6CC, 9J2VX, 
9K2AV, 9Y4VT. 

R. Dinning (Ayrshire), HA350 and PR3OX, 380ft. 
long wire logged these on 10 metres s.s.b.- CR7FM, 
EP2JP, HRIJMS, HV3SJ, [SIGS, KP4AQX/KG6. 
KV4AD, LU6DRB, MP4BVX, VK6XX, YNIHSM, 
YN 1 GLB, 5A5TH, 9J2DT, 9K2CC, 9N 1 M M plus 

.. millions of JAs ". Fifteen metres with the same 
set up raised- CT2AM, EL2BD, HRIJS, KG4AM, 
KG6ALY, KP4BCL, KR6JT, KV4FQ, KZ5WL, 
MP4MBB, OX3LP, TA3AR, VK2ADV, VK3SM, 
ZLIAJU. 

Activities and happenings in February include: 
15th -16th, topband contest; 16th, 4 metre fixed 
station contest; 22nd -23rd, YL/OM phone con- 
test (see how many YLs you can log): March 1st- - 
2nd, 2 metre contest. 

843 

www.americanradiohistory.com

www.americanradiohistory.com


 

' 

DESIGNED for "Top Band" mobile working in 
conjunction with a 12V transistorised car radio 
receiver, this rugged solid -state Superverter has 

proved to be completely satisfactory. Consuming but 
3.5mA of current the prototype is so quiet in opera- 
tion that under no- signal conditions one wonders if 
in fact it is operating. Doubt on this point is rapidly 
eliminated, however, on receipt of a signal! 

The Superverter is designed to accept signals in the 
160m. Amateur Band (l 800- 2000kc /s), converting 
them to a new frequency-- I.6Mc /s or thereabouts - 
so that they may be heard on the car radio, the tun- 
ing of which is adjusted to the high frequency end of 
the Medium waveband. The car radio then performs 
as a second amplifier. The output from the unit could 
alternatively be fed to other types of receiver capable 
of being tuned around I.6Mc /s subject to a point 
being located on the scale where no spurious un- 
wanted signals break through. 

Power can be in the form of a small dry battery - 
and adeqúate space exists in which to incorporate 

"on the move.' operators usually find it difficult to 
adjust the control to the correct point. Fortunately, 
on "Top Band ", a.m. is used mostly for daytime 
QSOs. 

Since the required i.f. output is approximately 
I600kc /s, local oscillations generated by the Super - 
verter in the range 3400- 3600kc /s will supply the 
necessary product. The purist may prefer to fully tune 
the three circuits simultaneously (this entails use of 
a 3 -gang variable capacitor) but the practical- minded 
find it more convenient to preset tune the r.f. and 
mixer stages around mid -band position -say 1900kc /s 
-and to tune only the oscillator over the necessary 
200kc /s segment. This is the method adopted, the 
oscillator being tuned from the panel by means of a 
reduction drive legended "Tune ". 

Circuitry 
The complete circuit of the Superverter is shown in 

Fig. I where TR 1 is the r.f. amplifier with TR2 the 
combination mixer /oscillator. The emitter -follower, 

A. S. CARPENTER G3TYJ 

one --or the car battery may be used. Switchery for 
various operating modes will be included later. 

Physical size is of importance in connection with 
items used for "mobile" usage and although dimen- 
sions associated with the prototype Superverter will 
be given these can be modified considerably to suit 
the needs of the individual. 

The Superverter is not a "general coverage" design 
for the simplified tuning system adopted restricts 
frequency coverage to a few hundred kilocycles to 
provide a "one band" affair. Two bands could per- 
haps be catered for by introducing switching; an alter- 
native method is to use plug -in coils. Plug -in coils - 
but rigidly located- -are in fact embodied in the proto- 
type Superverter and suggestions regarding other 
frequency bands will be given in a later article. 

Although no 3 -gang tuning capacitor is used the 
Superverter does employ an r.f. amplifier stage ahead 
of its mixer /oscillator stages. This is possible because 
the frequency bands available to radio amateurs are 
but 200kc /s or so wide overall and the phone sec- 
tion is considerably less. Top Band covers 1800 - 
2000kc/s but few QSOs take place near the band 
edges. 

The prototype Superverter cannot resolve single - 
sideband (s.s.b.) transmissions nor can c.w. be made 
intelligible since a b.f.o. is not fitted. The inclusion 
of a b.f.o. is not entirely a practical proposition, for 
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TR3, is included to isolate the i.f.t. secondary tuned 
winding from the associated receiver which is con- 
nected to socket SK2. Panel controls are associated 
with TI (R.F. Trim), VCl (Tune) and VR1 (R.F. 
Gain). 

In order to strengthen signals receivable higher or 
lower in frequency than the 1900kc /s mid -band posi- 
tion the core of TI is made adjustable from the 
panel. The safety diode DI is only needed when a 
transmitter is being used nearby. 

Plenty of decoupling is included and all values 
specified are as used in the prototype unit. The value 
of R I I is governed by the power supply to be used; 
a negative potential of 9V d.c. at TR3 collector is 
suitable and remembering that the unit requires about 
3.5mA the value of RI 1 is easily calculated. 

If improved selectivity and higher gain are desired 
TR3 can be used as an additional amplifier by 
adopting the final circuitry of Fig. 2 when an addi- 
tional i.f. transformer (a Denco type IFT17) is 
required plus the other items as legended in the 
diagram. 

Constructional 
The prototype Superverter is made to stand on top 

of the car radio receiver with which it is used and 
is secured thereto firmly. All metalwork is of 18 s.w.g. 

-continued on page 846 
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Fig. 3: Front panel dimensions. 
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-continued from page 844 
aluminium and front panel dimensions are given as 
a guide in Fig. 3. The top of chassis layout can 
be seen in Fig. 4 where the location of T1 should be 
noted, the coil being locked to the front panel with 
its brass core adjusting stem projecting and fitted with 
a brass bush to accommodate a small control knob. 
A Noval valve holder is then "push -on" fitted to 
the spills at its other end. All three coils are so 
designed that they may be plugged in to Noval valve 
holders and one holder is required for each. The 
selector switch shown will be mentioned later. 

Essential dimensions of the main chassis are given 
in Fig. 5 which also shows the orientation of the 
two coil holders associated with T2 and T3. The 
screening cans associated with these two coils (these 
are the containers the coils come in) are not fitted 
initially. It should be noted that the chassis dimen- 
sions shown allow of no bends and front and back 
flanges should thus be added. The rear flange need 
be no more than tin. deep. A simple L- shaped 
bracket is also made to carry VCI. 

The i.f. transformer is simply fitted by cutting a 
square in the chassis to afford a firm fit for the 
screening can without distorting it. The i.f.t. can is 
then pushed through the chassis a short distance and 
its mounting lugs bent outwards to be soldered to 
tags suitably positioned. Three small tagstrips are 
located as shown and wiring up carried out along 
the lines indicated. 

All items used must be of modern design and 
miniature in type. Coil TI can also be mounted 
vertically if preferred when a small variable capacitor 
may be panel fitted for peaking purposes and con- 
nected across its tuned winding. 

The Coils 
Ready -made coils are used and for the oscillator 

coil T3 a Range 2 "White" specimen is selected 
from the Denco range of transistor types. The induc- 

* components list 

Fig. 5: Below chassis layout and wiring with dimensions. 

tance of this coil is approximately 66µH. At the mid - 
band position for an input r.f. signal of 1900kc /s 
the oscillator must be tuned to 3500kc /s for 1600kc /s 
output and a tuning capacitance of about 30pF is 
thus called for: components Cl 1, C12 and VC1 are 
appropriate in value. 

Denco Range 2 Aerial and Interstage coils (Blue 
and Yellow respectively) are also used for TI and T2 
but have to be modified since their inductance is 
too great. The coils are easily modified. A side view 
of the signal frequency coils is shown in Fig. 6, the 
aerial coupling winding being "A " plus a 2 -pie tuned 
winding at "B" and "C ". A transistor base coupling 

Resistors: 
R1 151x2 R7 kû 
R2 22kf1 R8 1k0 
R3 1ks2 R9 470ko 
R4 1 kû2 R10 1kS2 
R5 15kC2 R11 See text 
R6 3.9k0 
All 4 watt, 10 %. 

VR1 5kí2 pot. 

Capacitors: 
Cl 47pF ceramic C9 10,000pF ceramic 
C2 10,000pF ceramic C10 5,000pF ceramic 
C3 100µF, 15V C11 10pF ceramic 
C4 10,000pF ceramic C12 10pF ceramic 
C5 0.041/F paper C13 470pF ceramic 
C6 47pF ceramic C14 47pF ceramic 
C7 10,000pF ceramic VC1 25pF trimmer 
C8 0.11.LF type Jackson 

Bros. C804 
Semi -conductors: 

TR1 AF117 
TR2 OC44M 

TR3 OC45M 
D1 OA70 

Coils: 
T1 Miniature Blue Transistor type Denco range 2 
T2 Miniature Yellow Transistor type Denco range 2 
T3 Miniature White Transistor type Denco range 2 
See text for above three coils. 
IFT1 Miniature transformer Denco type 

IFT18/1 6Mc /s. 

Switch: 
See text 

Tuning Unit: 
Vernier Drive, tin. -Eagle T502 

Miscellaneous: 
Chassis and panel material 18 s.w.g. aluminium, 
Tagstrips (3), Novel valve holders (3), Control 
knobs (3), Coaxial sockets, etc. 
Note: In cases of difficulty all items can be obtained 
from: Alpha Radio Supply Co., 103 Leeds Terrace, 
Wintoun Street, Leeds. 
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winding associated with spills 5 and 7 is not shown; 
this is wound on top of winding "B ". 

To modify the Blue and Yellow coils for 160m. 

band working the wire is cut free from spill No. 6 

tag and turns are carefully removed from winding 
"C" without causing damage to connections running 
from winding "A" to spills No. 8 and 9. Turns are 
slowly removed until only one -quarter or slightly less 

of the winding remains when compared to winding 
"B ". The loose end of the winding is then soldered 
to spill tag No. 6 after cutting off the wire freed. 
The precise number of turns left on the winding 
need not be known since the co:e is adjustable and 
affords compensation. It may be thought that the 
next coil "down" in the maker's range could be used 

unmodified and although this is true -using Range 3 

Blue and Yellow coils -a large shunt capacitor is 

required across each tuned winding; the approximate 
capacitance value is 270pF. It should be noted that 

the Range 2 White oscillator coil specified for T3 

must not be modified in any way! 
The Yellow and White coils are each screened by 

means of the metal containers they are supplied in. 

These containers are cut off to a length of 1 #in. as 

is shown in Fig. 7a; a lin. diameter hole is also cut 

as shown. The two coils are plugged in to their 

appropriate holders, the lock nuts removed and the 

containers inverted over them. The lock nuts are then 

screwed on thumb tight and a 6BA brass lock nut 

is screwed lightly on to each core stem. A length of 

_r1@` , 
s - , 

s- ;', Il,i 
A 

eC 
Core tuning stem 

Fig. 6: Aerial and inter -stage coils. 

Lock nut 

Drill 14 hole 

(a) 

Coil 
screening 

can 

Saw here j Spring 

(b) 

Fig. 7a: Screening can modifications; 7b: Mounting method 

twin nylon cord attached to a pair of small springs 
of the type used for cord drives is used to hold each 
container firm under all mobile conditions. The coils 

can, however, be easily removed very quickly if this 

is required. The mounting method is shown in Fig 7b. 

TO BE CONTINUED 

Twin nylon cord 

YOUR 
QUESTIONS ANSWERED 

Ripple Current 
With reference to the higher voltage types of 

electrolytic capacitors and some obscurities that 
seem to exist. There seems to be no indication on 

the majority of them to indicate permissible ripple 

current. Is there any way by which this can be deter - 

mined?-J. Wackett (Devon). 
Details of the ripple- current rating of electrolytic 

capacitors can normally be obtained from the manu- 

facturer concerned. A useful rule of thumb for 

determining whether or not the leakage current of a 

capacitor is excessive is: mA= V x µF /2000, in other 

words, the permissible leakage current in mA is 

taken as the product of the working voltage and the 

capacity in p.F divided by 2000. 

Speaker Damage 
I have an all -transistor tuner /amplifier. Would any 

damage be done if it were switched on with all 

speakers disconnected? Also, would any damage 

occur if too many speakers were switched in ? -H. 
Smith (Perth). 

Loading of transistor amplifiers can be regarded 
as "roughly" the opposite of valved amplifiers in 

that they will usually suffer no damage by discon- 

necting the loudspeaker /s, but short -circuiting of 
the output increases the current in the output stage 
dangerously. An inadvertent short -circuit of loud- 
speaker wiring has ruined many an output transis- 
tor, and there is generally no leeway -thus the 
utmost care is necessary. From this it follows that 
the addition of extra loudspeakers reducing the load 
impedance, also increases the output current. In 
fact, this is sometimes used to boost, artificially, the 
output from an amplifier. For example, where an 
amplifier is rated to deliver ten watts to a fifteen 
ohm speaker and actually delivers more like four 
watts (!) the device of connecting a well -rated 411 

speaker gets more output with comparative distor- 
tion figures. But it is not to be recommended -for 
the reasons I have stated. If more speakers are 
needed, it is advisable to equalise the load. For 
example, a single speaker of nominal X ohms impe- 
dance can be replaced by four similar impedances 
in series parallel. 

Volume Control 
I should be grateful if you could give me some 

advice regarding the fitting of a tone control to 

my transisitor set. The output is class B push -pull 
with one OC81D and two OC81s, transformerless 
with a 3011 speaker. -G. Lawton (Herts). 

You can probably alter the tone of your transis- 
tor radio by connecting an 8µF 6V or a 4µF 6V capa- 
citor in series with a variable resistor, say, 5k11, and 

connecting this combination across the volume 
control. It might also be wired from the base of the 

driver transistor to the positive line. However, this 

must be a matter for your personal experiment. 
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PART' HOME WORKSE- 
IN order to construct radio and electronic appara- 

tus, hand tools are required. The problem con- 
fronting the beginner to radio construction is to 

know which tools to buy initially and which tools 
may be left until more ambitious projects are under- 
taken. The purpose of this article is to outline a kit 
of tools which the author considers to be the mini- 
mum necessary for starting serious construction 
work; with these tools, additional tools can be made 
at home and details of these will be given in subse- 
quent articles. Finally, more sophisticated tools will 
be mentioned. 

In the main the raw materials are copper, alu- 
minium and their alloys, and it is to cut, join, 
shape, pierce, measure and smooth these materials 
that tools will be required. The basic tools required 
by the beginner are: Vice, clamps, hacksaw, chisel, 
tinsnips or shears, scissors, rule, punches, trysquare, 
hammers, hand -drill complete with twist drills, span- 
ners, screwdrivers, pliers and soldering iron. 

Unfortunately for the beginner, many of these 
tools can be obtained in a variety of forms and 
sizes, and the author will attempt, in the brief dis- 
cussion of each item which follows, to indicate the 
type of tool most suited to the beginner in terms of 
value and versatility. Before leaving the subject of 
value, a word of warning here. No matter how 
limited the budget, on no account should quantity of 
tools be allowed to take precedence over quality of 
tools. 

Good quality tools are actually easier to use than 
inferior tools, and have an immeasurably longer use- 
ful working life. The British market is flooded with 
inferior tools imported from Europe and the Far 
East, as experience is gained, these cheap tools can 
be made to work within their limitations but the 
beginner is strongly advised to start with good, 
branded British products. 

Returning now to our list, we start with the vice. 
This is one of the most useful tools in the workshop 
and an engineer's vice with 3in. or 4in. interchange- 
able jaws is preferred. A possible drawback with 
this type is that it has to be bolted down through the 
workbench and where it is intended to use the 
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kitchen table as a makeshift workbench, a clamp - 
on portable vice makes a good substitute. A range of 
excellent aluminium alloy vices is currently avail- 
able, and the constructor can make his own jaws to 
suit from scraps of wood, etc. 

To augment the vice, a pair of "G" clamps are 
invaluable, although one will do for a start. In 
normal use, "G" clamps are subjected to severe 
tensional stresses, and cast -iron clamps should be 
avoided because these are very weak in tension. 
Good clamps are made of forged steel, and will 
withstand considerable abuse indefinitely. A Sin. 
clamp is a good size to start with. 

The hacksaw should be of the adjustable type, 
ranging between 8in. and 12in. Imported hacksaws 
often have fixed adjustments corresponding to metric 
sizes and will not accept English blades unless 
modified. 

A range of cold chisels is useful in the workshop 
but where it is intended to purchase only one, a 6in. 
chisel of about tin. diameter will serve. More will 
be said about chisels later. 

Metal- cutting shears or tinsnips are available in a 
range of sizes, with either flat jaws, straight or 
curved, or with plump jaws, invariably straight. This 
latter type is known as a Goosebill shear because 
of its shape. Both types have their uses, but the 
Goosebill is recommended for its ability to cut a 
straight line through sheet metal. A l0in. shear will 
cut 20 gauge aluminium without undue effort, and if 
it is necessary occasionally to cut heavier gauges, one 
handle of the shear can be gripped in the vice, whilst 
the other handle is pumped to obtain the required 
leverage. 

A pair of scissors is included in the list to cover 
those occasions when aluminium foil, cardboard, 
fabric, fuse -wire, etc., need to be cut. 

A six -foot extending rule is a useful accessory in 
the workshop and a cheaper type with printed 
graduations will be accurate enough for most mark- 
ing out. 

A steel trysquare is included in the list, but if a 
combination square is obtained it will have a number 

www.americanradiohistory.com

www.americanradiohistory.com


of additional features such as a removable rule 
with engraved graduation with which more accurate 
measurements can be made. Most squares of this 
type also incorporate a useful little scriber and a 
spirit level. 

Punches for use in the workshop include centre 
punches, pin punches and piercing punches. One of 
the uses of the centre punch is to make a small 
conical indentation in a surface that is to be drilled, 
the small pop mark guides the drill accurately into 
the desired position. Centre punches do not vary 
much in size, but a punch of square section, or with 
an enlarged square head, is less likely to roll off 
the workbench. Pin punches are used to drive cotter 
pins and retaining pins and could probably be left 
out of the basic kit without too much inconvenience. 
On the other hand, the piercing punch is one of the 
most useful, but neglected, tools in the constructor's 
kit. Proprietary punches are quite expensive to buy, 
but fortunately satisfactory substitutes are not at all 
difficult to make, as will be described later. The 

pared for the radio worker. Make sure your set 
includes at least one of the Phillips type blade. 

Of the many types of pliers available, three are 
preferred for a start, these are combination, side - 
cutting, and long- nosed. Insulated handles can be 
obtained if desired, although the author has a strict 
rule that metal tools will not be used in the vicinity 
of live power circuits. Cheap side -cutters rapidly 
become blunt and cannot be sharpened. 

The last of the basic tools is the soldering Iron, 
these are obtainable at prices ranging from 10s 
upwards, and wattages from about 25 upwards. The 
writer prefers a big, powerful, soldering iron, but 
the choice is rather a matter for the individual. The 
beginner might be well advised to start with a 30 watt 
iron and to consider others as dexterity is acquired. 
A solder gun should be the ultimate goal, of course. 
The elements of the cheaper irons usually burn out 
after a couple of hours, and are often irreplaceable. 
Other cheap irons have recently been found to be 
lethal owing to faulty insulation. A well -known 

DP PRACTICE BY P. HAMLEY 
piercing punch is a round piece of tool -steel with a 
concave relief in the cutting end which is driven 
through the panel by a firm blow from the hammer, 
taking a small slug of metal with it, the panel is 
supported on a piece of softwood to prevent damage 
to the punch as it breaks through. 

Holes can be produced more accurately and 
quickly with a punch than with a drill and, with 
careful planning and marking out, a complete radio 
chassis can be punched in the flat before the sides 
are raised into the box shape. Large holes are 
difficult to punch by this method, however, and for 
this reason a set of screw -up type chassis punches is 
specified. These are available as a set of the most 
popular sizes and full instructions are included. 

Many workshops have a large selection of 
hammers, but for our purpose only two are con- 
sidered to be essential. These are a perfectly standard 
one pound ball -pein, and a fibre, plastic or rubber 
hammer for sheet metalwork. The resilience of the 
latter hammers helps to prevent damage when soft 
metals are being worked. 

The hand -drill should have well -fitted bearings, 
preferably including a proper thrust race, and an 
idler pinion to balance the crown wheel. A }in. 
capacity chuck is usual, although a larger drill with 
a }in, chuck has much to commend it. 

A set of twist drills with the diameters increasing 
by increments of Mn. from say Mn. to lin. should 
be obtained. Beware the very cheap imported sets 
often labelled "Hi- carbon" or similar, which are in 
fact made of iron wire and will not drill even hard 
wood satisfactorily. A good British set is indicated 
here, the extra cost is easily justified. 

A set of BA extension socket spanners will be 
required right from the beginning, and is especially 
useful when dismantling scrap equipment to reclaim 
parts. Look for neatly broached sockets when pur- 
chasing, and a long clearance hole inside the shaft is 
useful when running nuts on to long screws. The 
type with an interchangeable plastic handle is con- 
venient to use and takes up little space. 

Screwdrivers are obtainable in sets especially pre- 

brand name is the best safeguard. 
As the projects undertaken become more complex, 

the need for more tools will be felt, and these can be 
bought when necessary. Other tools might already 
be knocking around the house or garage such as 
files and oilcans. 

SOURCES OF COMPONENTS 
Armed with the kit of tools described the would - 

be constructor now requires components and 
materials with which to work. It is possible, of 
course, to purchase all that one requires, brand new, 
from the radio supplies shop, but the expense invol- 
ved often imposes a serious limitation on the number 
of projects which can be undertaken. Often the 
necessary materials and components can be obtained 
free of charge or at a purely nominal cost. 

The most prolific source of components is the 
scrap TV or radio chassis, any number of which can 
usually be obtained from the local radio and TV 
repair shop simply for the asking. More than once 
the writer has had the boot of his car filled with 
scrap chassis by the grateful proprietor of the local 
repair shop, who would otherwise have had to pay 
to have these removed. Old radios and radiograms 
can often be picked up for a couple of shillings at 
second -hand furniture stores or jumble sales. 

Those fortunate enough to live near a war surplus 
shop will find that a few shillings will buy a compli- 
cated piece of apparatus which undoubtedly cost 
the Government hundreds of pounds when new. The 
writer particularly remembers buying an ex -W.D. 
valve- tester and having a large box of valves "thrown 
in to practice on ". 

Most electronic projects are built on a chassis of 
some sort or other. It is often found possible to 
utilise a chassis salvaged from an old set, but where 
this is not posssible, a new chassis can either be pur- 
chased ready made up or fabricated by the construc- 
tor from sheet material. A cheap substitute used by 
the author is the oven meat tin obtainable from all 
chain stores. Unlike aluminium, components can be 
soldered directly on to the tin -plate chassis and 
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wiring, is greatly facilitated since earth leads can be 
kept short and direct by soldering to the chassis at 
the nearest point. 

Biscuit tins can sometimes be pressed into service, 
as the photo of the G.D.O. shows. Larger biscuit 
tins can be cut into panels which in turn are formed 
into small chassis as required. A slight disadvan- 
tage with ordinary tin -plate is that it lacks rigidity 
and special attention must be given to stiffening up 
tin -plate chassis. 

The Authors' Grid Dip Oscillator built in a biscuit tin. 

Inevitably the constructor will come across a 
design where a definite shape and size of chassis is 
called for. Here, a sheet of aluminium will be re- 
quired for making up and most good radio shops 
will stock this. However, anyone living near a coach - 
builder or caravan building works should first try 
a visit to the works manager with a view to buying 
offcuts of aluminium at the scrap rate. The writer 
was able to buy 71b. of 20 gauge aluminium in useful 
size sheets for a shilling from such a source. Before 
leaving the subject of chassis and chassis materials, 
consideration should be given to sandwich tins, 
tobacco and mustard tins and similar containers, 
the choice is limited only by the imagination of 
the constructor. 

Having found the necessary components and built 
a chassis, the constructor will require wire to wire 
up the project. Single- and multi- stranded copper 
wire, PVC covered, can be purchased on small 
drums for a few shillings, but owing to political 
troubles in the copper producing areas of the world, 
copper is today rather an expensive commodity and 
economies can be made by using wire stripped from 
scrap sets. When insulation is needed, the wire can 
be threaded into rubber or plastic tubing, obtainable 
in bundles for a few pence; another very good 
sheath goes under the trade name of "Systaflex" and 
is a varnished cambric and it is somewhat easier to 
thread than rubber or plastic. For insulating fairly 
straight lengths of wire, an ordinary plastic drinking 
straw can be tried and will be found to possess a 
resistance of 500MS2 at quite high potentials. In the 
absence of heat or physical abrasion it will last 
for ever. 

FINISHING IT OFF 
Summarising our discussion so far, we have con- 

sidered some methods by which components can be 
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obtained; assembled to a chassis; wired up; and 
tested under power. All that remains is to fit the 
project into a housing of some description. A wooden 
or plastic cabinet can be made or purchased, but the 
author's preference is to make a metal cover, the 
main reason being that the equipment is then 
screened to r.f. both ways. In the vast majority of 
cases, the equipment will consist of a chassis with 
components above and below deck, and a vertical 
front panel to which tuning and volume controls, 
inputs and outputs, meters and lamps etc. are 
attached, depending on the type of equipment. 

An attractive cover for the remaining three sides 
and top of the equipment can be fabricated from 
expanded metal available in many anodised finishes 
from trade advertisers in this journal. However, the 
really dedicated improviser will find that perforated 
zinc, sold in rolls by most hardware shops, makes 
an excellent substitute for expanded metal at rather 
less than half the price. The zinc is extremely easy 
to cut and form into any shape, and is joined merely 
by pressing adjacent pieces together with a hot 
soldering iron. The accompanying photo of a home- 
made preamplifier shows one application of this 
material. 

The cover of this pre -amp is made from perforated zinc. Note 
the finish on the front panel, made by rubbing with steel wool. 

The edges of aluminium and similar sheets and 
panels can be bound quite attractively with plastic 
tape. Other possibilities include gilded plastic strip 
such as is sold for edging hardboard, etc., and 
possibly the simplest way is to file and smooth the 
edge and spray the panel. Decorative finishes can be 
applied to the natural metal in various ways -for 
instance a pad of steel wool rubbed firmly round and 
round in small adjacent circles on the surface pro- 
duces an attractive finish. Another method of 
achieving a similar result is to attach a small piece 
of medium emery cloth to the end of a $in. diameter 
wooden dowel and revolve the dowel between the 
hands, pressing the emery cloth lightly against the 
surface. 

So much then for the ways and means of gathering 
together the raw materials for the constructional pro- 
ject. Next month- special techniques for dismantling, 
reclaiming and rebuilding components and equip- 
ment will be described, and finally a list of more 
advanced hand and power tools for the guidance of 
those fortunate enough to have the space to provide 
themselves with a fully- equipped home workshop. 

TO BE CONTINUED 
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-KIT sample F in 
CIR 

next month's 
Practical Wireless 

AND THESE SPECIAL FEATURES 

"Double -12" Stereo Amplifier 
A superb new hi -fi project for the home con- 
structor. Impressive specification, with 12W 
r.m.s. per channel at below 0.1% distortion at 
10W. To be described in three instalments, the 
Double -12 can be built as an integrated unit or 
as a preamp /control unit to drive an existing 
amplifier. 
Relays 
Although relays are nowadays often replaced by 
semiconductor devices, they still have plenty of 
useful applications, as this article will explain. 
The "Mite" 
Another P.W. design -a 3- transistor pocket 
radio receiver. Full constructional details of this 
useful little set which can operate a loudspeaker. 

PRACTICAL 
WIRELESS 
3/- ORDER YOUR COPY NOW! 
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PART 2 - continued from February 

Work may now proceed on the wiring and solder- 
ing of the small components (see underchassis 
layout details, Fig. 7). It is as well to start at the 

output end, TR6, working forward to the first i.f. TR3, 
up to the dotted line on the circuit diagram Fig. 1. The 
i.f. amplifier must now be checked and given the rough 
alignment described below, after which the front end 
can be completed. 

Initial I.F. Alignment 
The i.f. amplifier is now ready for testing and rough 

alignment. Plug the output into an amplifier and con- 
nect the supply leads to a 9 volt battery. Check all 
voltages with Table 1. Clicks should be heard during 
these tests, perhaps becoming progressively louder as 
the tests proceed towards the first i.f., particularly 
when collector and base voltages are measured. Any 
fault that may be apparent at this stage must obviously 
first be located and corrected before proceeding to the 
actual alignment. Disconnect the battery, disconnect 
capacitor C15 and connect a length of 3 or 4 yards of 
wire to the emitter of TR3. Re- connect the battery. 
The i.f. amplifier can now be considered as a rather 
wideband t.r.f. receiver, the length of wire connected 
to TR3 emitter being the aerial, and provided no fault 
exists short wave signals, mainly Morse, on a fre- 
quency somewhere between 10 and 11 Mc /s will be 
clearly heard. 

The nominal frequency to which the i.f. transformers 
should be tuned is 10.7Mc /s, but any frequency within 
the tuning range of the transformers (approx. 10-1 I- 
Mc/s) will do just as well. With a trimming tool and 
starting with the core of LII, adjust for maximum 

TABLE 1 - Transistor Voltages 
Transistor E B C 

TR1 8 725 0 

TR2 7.8 72 0 
TR3 2.2 2.4 8.4 
TR4 1.6 1.8 8.4 
TR5 1 1.2 8.6 
TR6 0.4 0.58 6.2 

The total current is 11 mA. All voltages were measured 
with a 20kWV meter. 
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output, progressively working forward adjusting each 
of the cores in turn for maximum, finishing with L6. 
Precise tuning does not matter at this stage, but it will 
help if one signal can be singled out and the adjustments 
made to bring out this one at maximum, disregarding 
others. The final adjustments to the i.f. come later, 
when the front end is completed and operating. Now 
re- connect C15. 

For those with access to a signal generator, a 10.7 - 
Mc/s signal is injected into the emitter of TR3 via a 
capacitor of 0.01 µF, and the i.f.'s adjusted for maxi- 
mum as above, the output from the signal generator 
being reduced to prevent overloading as the i.f.s come 
into alignment. The discriminator can also be adjusted 
at this stage in the manner described next under 
"Tuning and Alignment ". Use an unmodulated signal 
and meter the output as described in this method. 

No mention will be made of wobbulator alignment 
as it is assumed that the limited number of constructors 
who might have access to one of these instruments will 
know how to use it. 

The front end wiring should now be completed and 
voltages checked with Table 1. 

Tuning and Alignment 
Connect a shorting link of wire across C12 to cut 

the a.f.c. Connect a d.c. voltmeter, 2.5 volt scale to 
start with, across C27 and in the same polarity. Con- 
nect the aerial. The type of aerial will depend on 
location and distance from the transmitter, but a simple 
dipole mounted in the correct direction will be suitable 
in most cases. The author, who lives 20 miles from a 
transmitter, found a 2ft. 6in. length of wire to be 
sufficient, but this is not recommended. Adjust the 
tuning gang until a signal is received, when a reading 
will be seen on the voltmeter. Adjust all the i.f.t. cores 
in the order LI 1 to L6 for maximum reading on the 
meter, switching the meter to the next highest range if 
necessary. As a guide, the reading should finally be 
about 4V if the received signal is of reasonable strength. 

With a signal being received, the discriminator is 

correctly tuned when the d.c. voltage from each diode 
of the ratio detector is equal and opposite with respect 
to chassis, or in other words, when the voltage across 
C27 is maximum and the voltage between the test point 
(junction of C26 and R22) and chassis is zero. 

To tune the discriminator, transfer the meter (2.5V 
scale) to between T.P. and chassis. The reading will be 
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either positive or negative depending on whether LI I 
is detuned higher or lower than the i.f. Adjust the core 
of L11 until the reading is zero, at the point where 
further adjustment of the core will swing the reading 
positive or negative depending on which way the core 
is turned. The i.f. alignment is now complete. 

The r.f. and oscillator stages will now require some 
adjustment. The oscillator coil L4 is adjusted by 
squeezing the turns closer together, or by widening 
the spacing between the turns as required, to get the 
tuning gang and hence the scale pointer in the correct 
position. Squeezing the turns together will result in less 
tuning capacitance being required, and vice versa. The 
calibration will be approximately correct when Radio 2 
(Light Programme) is received with the gang at about 
seven -eighths full capacity (plates almost fully in). 

The r.f. coil is also adjusted by squeezing or widening, 
and is adjusted to give maximum on the meter con- 
nected across C27. A plastic trimming tool is useful for 
making these coil adjustments as it will have little 
self -effect on the tuning when touching the coils. 

The coil L2 on the aerial coupling TI may be tuned 
if necessary, by optimising the value of Cl. Capacitors 
of between l2pF and 20pF should be tried, choosing 
the value which gives greatest reading on the meter. 

Remove the shorting link from C12 to restore a.f.c. 

Tog strip 
A 

The diode will be at its nominal capacitance when the 
d.c. voltage from the discriminator is zero. Any fre- 
quency drift would result in this voltage becoming 
either negative or positive depending on whether the 
drift was to the high or low frequency side of the 
received signal. The diode capacitance would then be 
either increased or reduced, maintaining the oscillator 
on a set frequency. 

In this receiver where the oscillator is highly stable 
and frequency drift is unlikely, the main advantage of 
the a.f.c. is the easy and positive tuning it provides. 
When tuning, it will be noted that this is quite broad. 
Tuning through a signal will produce a "plop" when the 
a.f.c. locks onto the signal, and again when tuning 
through the signal and beyond the range of the a.f.c. 

Scale and Drive 
Two pulleys are fitted to the front panel with 4BA 

screws, and two nuts, one on each side of the panel, 
lock the screws while allowing the pulleys to run free. 
Approximately 30 inches of nylon drive cord are 
required for the drive, details of which were shown in 
Fig. 4. 

The scale may simply be a strip of good quality paper 
marked appropriately where the BBC stations appear, 

C15 C12 R11 R14 C19 R17 C22 C21 R20 C24 R26 C23 R31 R29 
R21 C27 D1 R7 L5 R12 

Tag strip B 

9V 

t 

Output 

(Aerial 

C25 D3 

Fig. 7: Component wiring diagram of the basic tuner. 

Automatic Frequency Control 
The diode Dl is a special variable capacitance diode, 

type BA 102. Other silicon diodes have been tried but 
without much success, except for the type BA I00 which 
gave reasonable results. 

The diode is biased by the fixed voltage provided by 
the potential divider R9 -R10. The fact that this divider 
also supplies bias to TR3 is of no consequence as the 
junction is at chassis potential to r.f. via capacitor C14. 

The a.f.c. control voltage is taken from the centre 
point of the discriminator via R7 and R15. The junction 
of these resistors is by- passed to a.f. by C12. Improved 
linearity at the expense of gain can be obtained by 
leaving out C12, when the audio component will swing 
the oscillator in opposition to the received f.m. signal, 
giving in effect negative feedback, but more correctly 
volume compression. 

The diode, in series with CIO and CI I, is across IA 
and in parallel with the tuning capacitor C4b. 

or else calibrated in frequency. On the model, the scale 
is a strip of black plastic tape, lettered with Radio - 
spares white marking transfers. 

A second front panel of tin. Perspex is fitted over the 
scale, using countersunk 4BA screws and distance 
pieces to clear the pointer drive and drum. The back 
of the Perspex is painted, or preferably, sprayed, using 
a flat paint or aerosol primer. A lin. wide strip of 
masking tape or Sellotape is placed in the scale position 
before painting, and when removed provides the scale 
window. If a case is to be fitted over the unit, the 
Perspex should be the same size as the aluminium front 
panel, but if the tuner is to be installed in a cabinet, the 
Perspex should be made larger than the cabinet aper- 
ture to facilitate fixing. 

Power Supplies 
A 9 volt dry battery is very suitable for supplying 
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Fig. 8: An a.c. mains power supply. Cl, C2- 1000µF. D1, D2- 
BA100, 0A202 etc. R- 18002- 39O0, }W, to give 9V output. 

Fig. 9: if signals on 10 7Mc /s are being received this it trap 
can be included. Details are provided in the text. 

Tr1 

T 
(R 2 and R3 

removed 

Fig. 10: An a.g.c. system which is a useful addition in high signal 
strength areas. 
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power to the tuner, and will 
have a long life as the 
current requirement is mod- 
est. It does, however, have 
the disadvantage that it 
must be replaced occasion- 
ally, and the performance of 
the tuner will fall off as the 
battery voltage falls. Even 
so, the tuner will perform 
satisfactorily until the vol- 
tage falls to 6 volts. 

The tuner can be con- 
veniently powered from the 
mains supply using the cir- 
cuit Fig. 8. The mains trans- 
former can be a small type 
with a centre tapped second - 
ary supplying any voltage be- 
tween 8-0-8 volts and 12-0- 

12 volts. The resistor R is chosen to give 9 volts at the 
output of the supply with the tuner connected, and will 
be approximately 180 02 with an 8 volt transformer and 
390 SZ with a 12 volt transformer. The capacitors Cl 
and C2 will both be 12 volt working with an 8 volt 
transformer, but should be 15 v.w.g. with a 12 volt 
transformer. Almost any general purpose type of diode 
will serve for the rectifiers. 

With either of these supplies, it will be desirable to 
fit an on -off switch. 

If the tuner is to be used with a transistor amplifier, 
the supply can be taken from this provided it is either 
regulated or very adequately decoupled. For example, 
with an amplifier such as the PW Low Cost Hi -Fi, 
power can be taken from the 12 volt negative line via a 
270 ohm watt resistor, and decoupled with a capacitor 
of not less than 5000v.F. The large decoupling capacitor 
is necessary to remove all trace of a.f. from the ampli- 
fier supply. 

I.F. Rejection 
In fringe reception areas where a particularly good 

aerial is a necessity, trouble may be experienced with 
i.f. breakthrough, as in the unit described no i.f. trap is 
incorporated. 

An i.f. trap is shown in Fig. 9. L consists of 25 turns 
of 26s.w.g. enamelled wire close wound on a Radio - 
spares former with core. C is a 30pF capacitor. The 
trap should be mounted on the chassis top adjacent to 
TR 1 and connected between the emitter and feed - 
through insulator. 

The core of L is adjusted to the point where i.f. 
breakthrough is completely eliminated. 

Automatic Gain Control 
A.g.c. was not found necessary as the maximum 

output is set by the limiting action of TR5. 
In areas of very high signal strength where over- 

loading might occur, a.g.c. may be desirable and a 
suitable arrangement is suggested in Fig. 10. 
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P.W. F.M. TUNER 
Complete kits of 
specified parts 

Resistor Kit (31 pieces) .. .. 10/6 
Capacitor Kit (28 pieces) .. 32/6 
Semiconductor Kit (9 pieces) .. 49/6 
Coil Kit. Comprising set of 3 Weyrad 

IF Transformers, Formers and 
wire etc for Li, 2 and 3 .. 28/6 

Tuning gang Kit. Comprising 
Jackson C21 with }" shaft, 
Drive, Drum, Putleys, Pointer 
and cord .. .. .. 22/6 

Drilled chassis .. .. .. 7/6 
Aluminium front panel, undrilled .. 2/6 
Hardware Kit. Comprising 2 28 

tagged strip, Paxolin 4" x 2" for 
transistor mounts, all screws 
and nuts .. .. .. 9/0 

P.T.F.E. feed through insulators, 
set of 3 .. .. .. 5/6 

Scale, printed card, frequency 
calibrated .. .. .. 1/0 

Complete Kit All of above 
Post paid: £8.0.0 

Post and Packing per order 2/6 
Kits of parts for P.W. Low Cost Hi Fi 
Amplifier (P.W. Jan. -Feb. 1968) S.A.E. 

for list 

C. & D. ELECTRONICS 
17 St. Lukes Road, 

SUNDERLAND 

f7/15/0 
se. Solve your communica- 

tion problems with this 4- Station Transistor Interoom system (1 muter and 
It Bubs), in de -lure 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 Soft. and other accessories. P. & P. 7/6. 

WIRE -LESS INTERCOM 
No batteries-no wires. Just plug in the mains for instant two -way, loud and clear communication. 
On /off switch and volume control. Price 18 gns. 
P. & P. 9/8 extra. 

Same as 4- Station Intercom for two -way instant communication. Ideal as Baby Alarm and Door 
Phone. Complete with 66ft. connecting wire. Battery 2/6. P. & P. 4/6. 

TrnnsistorTEl EF'H(INE AMCVF/ER -`: 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/ off switch. Volume Control. Battery 2/6 extra. P. & P. 
8/8. Pull price refunded if not satisfied in 7 days. 

WEST SUPPLIES 
ON HIGH STREET. LONDON, W.8. 

TRADER SERVICE SHEETS 
5/- 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 

1968 List 
available at 2/- 
plus postage 

From 

Address 

If list is required 
indicate with X 

enclose remittance of 
(and a stamped addressed envelops) 

s.a.e. with enquiries please 
MAIL ORDER ONLY (March PW) 

The New Picture - BOOk'way of learning 

B AS 'C ELECTRICITY (5 voLs) 
ECTRON ICS (6vois) 

You'll find it easy to learn with this out - the latest research into simplified learning standingly successful NEW PICTORIAL techniques. This has proved that the METHOD -the essential facts are explained PICTORIAL APPROACH to learning is the in the simplest language, one at a time, and quickest and soundest way of gaining mastery each is illustrated by an accurate, cartoon- over these subjects. type drawing. The books are based on TO TRY IT, IS TO PROVE IT 

This carefully planned series 
of manuals has proved a valuable course in training 
technicians in Electrlcity, 

Electronics, Radio and 
Telecommunications. 

WHAT READERS SAY 
"May I take this opportunity to thank you for such enlightening works and may I add, in terms, easily understood by the novice." 

L. W. M., Birmingham. 
I find that the new pictorial method is so easy to understand, and I will undoubtedly enjoy reading the following five volumes: thank you for a wonderful set of books. ' C. B., London. 

"Please accept my admiration for producing a long jell want in the field of understanding Electronics. S. B. J., London. 
"The easiest set of manuals it has been my pleasure to study." 

J.P.P., Taunton. 
A TECH- PRESS PUBLICATION 

I To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, BROMLEY, KENT 622 7HP 
gg 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 75/ Cash Price, or Down Payment of 20/- followed by 3 ma 
IN 

fortnightly payments of 20/- each. BASIC ELECTRONICS 90/- Cash Price or Down Payment of 15/- followed by 4 fortnightly payments of 20/- each. gg This offer applies to UNITED KINGDOM ONLY. Overseas customers cash with order, prices as above. 
Tick Set required (Only one set allowed on free trial) 
BASIC ELECTRICITY BASIC ELECTRONICS 

Prices include Postage and Packing. 

ISignature ......................... ............................ ............................... . (If under 21 signature .............. 
gnature required of parent or guardian) 

INAME .. ............................... 
BLOCK LETTERS I FULL POSTAL 
ADDRESS ...................... 

www.americanradiohistory.com
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Fully guaranteed 
Individually packed 

VALVES 
A2134 8/- ECF82 6/6 
AR8 5/- ECH3511/- 
AR P3 81- ECH4210/- 
AR P12 8/6 ECH81 6/9 
ARTPI 8/ ECHH3 8/8 
ATP4 2/3 ECLHO 7/8 
AZ31 9/8 ECL82 el- 
BD78 40/- ECL83 10/9 
01.63 101- ECL66 8/6 
BT35 15/- EF36 8/6 
BT45 150/- EF37A 8/- 
0T8:3 35/- EF39 el- 
('V102 31- E1,40 9/9 
C\-103 4/- EF41 9/9 
('V315 EF42 13/8 
(matched EF50 4/6 
padre) 120/- EF80 4/6 
C\-315 EFHS 8/8 
(Single) 60/- EF86 6/3 
CY31 7/8 E1,89 6/- 
D41 3/8 EF91 3/- 
D77 31- EF92 2/8 
DAI00 88 EF95 5/- 
1.4F40 7/6 EF188 6/6 
DOD 4/- EFI84 71- 
UF:1-20 21- EH90 7/6 
I) E I'^-o 10/- EL31 15/- 
D1,91 8/ EL:32 8/9 
DF92 2/8 EL34 10/8 
11F'96 7/8 EL35 5/- 
11K92 9/- ELIO 241- 
DK96 8/- EL41 1018 
DL63 8/- EL42 11/- 
10.92 4/- EL50 8/- 
11L93 4/- EL81 9/9 
I)L94 8/6 EL84 4/9 
llL96 8/- EL85 51- 
1/L3I0 12/- EL91 2/6 
DY8(ì 8/- EL95 5/3 
DY 87 8/8 EL380 22/- 
EHOF 18/- EM31 5/- 
EHHCYf 81- EM60 7/- 
E901C 8/- EM81 8/- 
E9111 7/- EM84 7/- 
E92CC 5/ EM87 11/- 
E180CC 7/- EN92 5/- 
E182((' 18/- EBI'74 80/- 
E1148 8/8 EY51 7/8 
EA50 1/- EYSO 8/8 
EA76 7/- EY88 818 
EABC806/- EY91 2/6 
EAC91 8/- EZ49 7/6 
EAF42 9/8 EZ41 8/8 
ER:)I 2/- EZ80 5/- 
EBC:33 8/- EZBI 6/- 
EB(VI 9/- 1,W500 
EBChI 6/8 el- 
El3FH0 7/8 FW4,800 
E13F'63 8/8 10/- 
EBF69 8/- G':371 K 
eC53 8/- 57/8 
ECîO 4/- 4:1':370K 
EC9u 4/- 20/- 
EC91 8/- G;,n 20/- 
ECC33 12/- (:I20 IB 
ECC35 15/6 35/- 
E13240 10/9 (2M4 451- 
ECC81 4/- (:F50 28/- 
ECCes 4/3 0Z32 9/8 
ECC83 5/8 GZ34 11/8 
ECC84 8/- H30 8/8 
ECCH5 5/6 11L2311D 
ECC/46 8/- 5/- 
F.( 'C'88 7/- HL41 4/- 
E( C91 4/- HV R2 9/- 
F.)11189 9/9 KTHC 82/8 

FS0 8/8 KT6:3 4/- 

KTBfi 1818 
KTfi7 45/- 
NTT] 7/6 
KT76 7/- 
KTS6 27/- 
KTZ63 7/- 
L63 8/- 
MH4 6/- 
MH41 8/- 
MHLD6 7/6 
MLfi 8/- 
N34 8/- 
N78 16/- 
OA2 8/- 
OB2 8/- 
0513 7/- 
0C3 e/- 
ODI 8/- 
OZ4A 5/- 

PABC80 7/8 
PC86 10/ 
PC97 9/ 
PC900 9/ 
PCC84 e/ 
PCr;89 9/6 
PGC18910/8 
PCF80 8/6 
PCF82 8/8 
PCF84 9/8 
PCF66 9/I 
PCF801 9/ 
PCF802 9/ 
PCF80512/ 
PCF80614/ 
PCF80814/ 
PCL81 9/ 
PCL82 71 
PCL83 10/ 
PCL84 8/ 
PCL85 8/ 
PCL86 8/ 
PFL200181 

PL38 10/ 
PL8I 10/ 
PL82 8/ 
PL83 8/ 
PL84 6/ 
PL500 18/ 
PX4 14/ 
PX25 12/ 
PY33 9/ 
PY80 6/ 
PY81 5/ 
PY82 6/ 
PY'83 8/ 

PY800 9/ 
PY801 9/ 
QQV03-10 

QQVO6-40 
85/ 

QQV06-40 

Q8150-157/ 

Q995110 5 
@8120010 
Q01.302 8 
QV04/7 8 
QQZ04-67 

RIO 17 
R17 8 
R19 7 

P. C. RADIO 
170 GOLDHAWK RD 

(01) 743 4946 

PERSONAL CALLERS WtLUumt 

Open 9- 12.30, 1.30 -5.30 p.m. Thursday 9 -1 p.m. 

MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Valves. B.K. Orders 

up to 10 / -. 1 -; 10 /- to 81. 2/ -; over 81, 2/- per 81; over 83 post Tree. C.O.D. 4 / -extra 

3 
- 
8 
8 

- 

- 
8 

8 
- 
- 

/- 
/- 
/- 
/- 

/6 

ALL 

l\ guaranteed 

valves 

brand 

ROI -240A 
28/- 

ßP61 8/8 
8TV280140 

60 /- 
ST17280180 

90/- 
31'2150A 

10 /- 
TD04 -27 

TP22 5/- 
TP25 5/- 
TTI1 8/- 
TT15 55/- 
TTR31 45/- 
TZ0502 4/- 
T7.2ß 18/- 

Cl:5 7/- 
ÚY21 10/6 
CY41 7/- 
I'Y85 5/9 
V246AIIK 

190 /- 
VL8031 35/- 
VP23 8/8 
VP133 9/- 1 /4 R05130 

8/- 
VR150 /30 

01- 
VU39 7/- 
WSI8 8/- 
W119 9/ 
X85 5/- 

X6)) 7/6 
X76M 7/- 
X118 8/- 
X145 8/- 
Y63 8/6 
Y65 4 - 
Z800Ú 29 /- 
Z8011' 25/- 
Z900T 18 /- 

IDIOT 8/ 
IDBGT 6/- 
1060T 8/- 
LIA 2/8 
1LA6 6/- 
ILCf) 71- 
I L I I4 4/_. 
I 11 6/ 

184 6/- 
185 4/6 
IT4 3/- 
2A3 5/- 
21121 4/9 
3A4 4/- 
5R4WGA 

27/6 
3B7 5/- 

4 
14/- 

3116 3/- 
3E29 50/- 
3Q4 8/- 
3Q50T 8/- 
364 5/9 
3V4 8/6 
4D1 4/- 
5.417;3): 5/ 

5A1740 5l- 
1133515140/- 
5B252M36/- 
5ß254M40/- 
5B/255M 

35/- 
51(40Y 9/- 
5T4 7/- 
5U40 4/8 

5X40 8/6 
5Y3GT 5/8 
5Y3WGB 

15/- 
5Y3WGTB 

9/- 
5Z40 7/6 
ßA67 4/- 

6AC7 3l 
6A(15 8/6 
6AG7 e/- 
6AH6 11 /6 
6A.17 81- 
6AK5 5/- 
6AK6 12/6 
6AK7 6/- 
6AK8 8/- 

6ALSW 7/- 
6AM5 2/6 
6AM6 8/- 
BANS 20/- 
6AN8 101- 
6AQ5 5/6 
6AQSW 9/- 
6AB6 8/- 

),C\V4 13/- 
6116 3/- 
6E5 8/- 
6EA8 9/- 
6EU7 7/- 
6F23 18 /- 
6F5GT 8/- 
6FOG 4/- 
6F7 81- 

6F12 4/- 
6F13 5/- 
6F17 5/- 
6E32 3/- 
6F33 20/- 
6060 2/6 
SHOOT 1/9 

6J4WA 12 /- 

63150T 5/- 
6J6 816 
616W 8/- 
6370 5/- 
(127M 8/- 
6K6GT 8/- 
81(7 6/- 
6100 2/- 
6K7GT 4/9 
6X80 4/- 
6K8OT 7/8 
6X'25016 /- 
61,5G 6/- 
6L6W(IB 

6L34 8/- 
ßN74 5/9 
6P25 13/- 
687 3/- 
68A7 7/- 
68A7GT 7/- 
68C7 7/- 
6SC7GT 5/- 
6907 (1/- 
8827 5/- 
68370T 6/6 
6837Y 6/6 
68 %7 7/- 

6145170T 6/- 

12AT6 4/8 
12AT7 4/- 
12AT7WA 

6/6 
12AÚ7 4/3 
12AV6 5/6 
12AX7 8/- 
12AX7WA 

10 /- 
10/- 

I2EA6 6% 

12BE6 5/9 
1.2BH7 8/6 
12C8 8/- 
12E1 17/- 
12136 3/- 
12370T 6/8 

12X891 8/- A 

128 7/- 
12807 4/6 
129137 e/- 
12637 4/- 
128X7 5/8 
1281.70T7/- 
128N7GT 

5/6 
128117 5/- 
13DI 4/- 
13D5 5/5 
1487 15/- 
19AQ5 5/9 

9 19E2 40/- 

19134 70/- 
2ßA1 85/- 
20P4 85/- 
20P4GT 7/3 
2524(/ 7/3 
25Z5 8/6 
25Z6GT 8/- 
28D7 8/- 
30C15 16/- 
30C17 18/- 
30018 15/- 
30E5 18/- 
30FL1 12/6 

3OFLII19 /3 
30FL14 15/6 
30L19 17/8 
30L17 17/8 
30PI2 18/8 
30119 14 /- 
30PL1 14/- 
30PL13 16/- 
30PL1416/- 
33A /101K 

9/- 
35L6GT 8/- 
35W4 5/- 
35Z3 10 /- 
35Z4GT 7/6 
25ZSOT 8/- 
37 4/- 
38 4/- 
42 5/- 
50CD6G27/6 
50EH5 12/- 
50L6GT 8/6 
57 8/- 
56 6/- 
59 8/- 
70 5/6 
7 5/ 

77 8/8 
78 51- 
80 5/8 
81 9/ 
83 14/ 
84 5/ 
85A2 7/6 
282A 85 
307A 5/6 

357A 70/ 
368A8 30/- 
393A 27/8 
446 0/- 
703A 30/- 
705A 20/ 
715B 50/- 

803 30 /- 

808 8/- 
813 75/- 
815 35/- 
829E 50/- 
832A 45/- 
843 5/ 
866A 15/ 
884 10 /- 
954 4/f 
955 2/I 
958 2/- 
957 5/- 
958A 4/- 

8 

991 
622 16/- 

1629 4)1 
2051 4/1 
2051 

,5/' 
5 /8 

4043C 2 
35/- 4043C 5/- 

43Iß 10/ 
3678 10/ 
5696 6/ 
5704 9/- 
5726 7/ 
5933 22I, 
6057 10/ 
6060 5/ 

6065 8/ 
6080 27/ 
6146 28/ 
8013A 35/ 
8020 30/ 
9001 8/ 
9002 4/ 
9003 81 
9004 2) 
9006 21 
C.E. Tula 
0450403/)) 

70) 
093 751 
VCR97 321 
VCRI39A 

30, 
V01151750 
VCR517B 

66, 
VCR517C 

4b, 
5011 30 
5FP7 26 
Photo Tub 
(2916 12 
6M625 95 

TRANSISTORS, 
DA5 3/- 
OAT 4/- 
°A10 3/- 
0A47 2/8 
0A70 2/- 
0A71 2/- 
0A73 2/8 
0A74 2/- 
0A79 2/6 
OA81 21- 
OA90 8 /-- 
0A200 2/8 
0A202 3/6 
0A210 7/8 
0Á211 9/8 
0Á220011 /- 
OAZ26110 /- 
OAZ202 to 

8 0AZ206 8/6 
8 OAZ207 9/8 
8 OAZ208 to 

OAZ213 6/8 
- 0A2223 to 
I OAZ22510/- 
I OC18 15 /- 
- OC22 10 /- 
I 0023 12/6 
8 0025 7/8 
8 OC26 el- 

0028 12/6 
0(729 15 /- 
0C35 10/- 
0C36 12/6 
OCIO 5/- 
0(741 6/- 
0042 5/- 
0044 4/- 
0045 3/8 
OC70 4/- 
0071 3/- 
0072 5/- 
0(73 8/- 
0071 81- 
0076 5/- 
OCR 5/- 
OCBID 8/- 
OC81DM3 /- 
0082 5/- 
0082Ú913/- 
OC83 5/- 
008313 8/- 
OC84 5/- 
0C122 10 /- 
0C139 7/8 
00140 9/6 
OC169 5/- 
0C170 5/- 
0C171 el- 

ZENER 
0017.2 7/6 
0(7200 7/6 
OC201 10 /- 
00202 12 /8 
OC203 10 /8 
00204 17/8 
0C206 17 /6 
IN21 8/6 
IN2IB 5/- 
1/925 12 /- 
IN43 4/- 
1N70 9/- 
2N456A 7/- 
251585 7/6 
2N1090 7/6 
2 /91091 9/6 
2 /91306 7/8 
2N1307 7/6 
28303 10 /- 
AAZ12 4/- 
AC126 8/6 
AC127 7/8 
AC128 8/8 
AC176 7/6 
ACY17 8/8 
ACY18 5/6 
ACY79 6/8 
ACY28 4/8 
A 104 16/- 

AD149 16 /- 
AEYII 15/- 
AEY12 12/8 
AF114 6/6 
AF115 8/- 
AF1I6 6/6 
A1,117 5/- 
AF118 10 /- 
AF124 7/8 
AF125 8/6 
AF126 8/- 
AF127 6/- 
AF139 10 /- 
AF178 19/6 
AFY19 22/6 
ASY26 8/8 
A9Y28 8/6 
ASZ2I 12/8 
ASZ23 30 /- 
ßC107 6/- 
BCY31 8/8 
13FY51 5/- 
BFY52 5/- 
B8Y27 6/8 
BOY28 5/- 
136Y51 7/6 
BYZ13 e/- 
BYZ15 20 /- 
BYZIfi 15/- 

DIODES 
C1191 ¡10 51- 
CR81/20 9/6 
CR91 /3010/- 
CR81 /35 

11/6 
CR91 /40 

12 /8 
CR831058/- 
CR83 /20 

10/- 
CR83/30 

11/6 
CR95251025 

15 /- 
01183/40 

12/6 
C84B 25/- 
OET103 4/8 
GET115 9/- 
GET116 8/6 
GET872 8/- 
GET880 9/- 
GEX54 2/8 
020M 4/6 
GT43 5/- 
GT106 10 /- 
1305001 2/- 
JK10A 15 /- 
3K106 15/- 

etc. 
.1'K11A 12/6 
JK19A 22 /6 
J1i20A 17/8 
JK21A 12 /8 
3K100B15 /- 
M4T100 7/9 
MAT101 8/6 
MFF10211 /- 
MPF103 9/8 
MPF10410 /- 
MPF10510 /6 
RA8508AF 

12 /6 
RAS310AF 

7/8 
X8101 16/- 
X011 5/- 

Range Z 
Z 

Ra 
Ra diodes 

8 /Bee, 
ZIA range 

7/8 ea. 
Z3B Range 

5/- ea. 
ZL range 

5/- ea. 
ZB range 

7 /8r "' 

8 U12/14 71- 
8 U18 6/- 
- 1'25 14/8 
5 U86 14/6 

8 U52 
81- 

- 081 8/- 
- 1'191 14/- 
- U404 8/- 

0801 19/8 
- CABC806 /- 

CAF42 10 /8 
- CBC41 9/3 
A CBF80 6/6 
- CBF89 7/- 

CUCOS 7/- 
UCF4 9/6 
UCH8I 7/- 
UCLO2 7/- 
CCLOS 7/6 
l'CL8310/8 
1-F41 10 /6 

'6 
0 í'F69 

7/- 
9 

/8 l'L41 9/9 
1'L84 8/8 

DC MOVING 
9 --50µq 

100µA 
200 A µ 
500µA, 
75µ-0- 750µA2" 
1mA 
5mA 
10- 0-10mA 
0-30mA 
50mA 
75mA 
100mA 
100mÁ 
100mA 
29/41ft. AERIALS 
dia. tubular 
aerial with 
stay plate and 

Absolutely 

COIL METERS 
21" round prof. .. .. .. 251- 

21" round panel .. .. .. 22/6 

2" round panel sealed .. .. 22/9 

2}" round prof. .. .. 201- 

round plug -in .. .. 20/- 

2" round panel sealed .. .. 27/8 

2" round clip flx panel or proj. .. 20/- 
2 }" round panel .. .. .. 17/4 

sr round panel .. .. .. 17/9 

21" square panel .. .. .. 25 /- 
2 }" plug-In .. .. 14/- 

11" proj... . 17/8 

1 1" round panel . 1718 

21" round panel .. .. .. 19/- 

each consisting of ten Mt. '-In. 
screw -In sections. íífí. (6- section) whip 

adaptor to fit the 71n. rod, Insulated base, 
stay assemblies, pegs, reamer, hammer, 

brand new and complete ready to 
bag. £3.9.9. P. & P. 10/8. 

TYPE "F" housed ln portable 
Excellent for communication In- and 

for up to 10 mlles. For pair Including bat- 
1/6th milefleld cable on drum. Completely 
n Slinhtly used. £5.10.0. Carriage 10 /-. 

6A970 14/- 
BATS 4/6 
6A06 5/9 
6AX4 8/- 
6137 5/6 
6B40 15/- 
6B8G 8/6 
6ßA6 4/8 
6ßA7 12 /8 
613E6 5/8 
6ßJ6 8/6 
61137 7/- 
6BL7GTA 

1.1/- 
6BQ7A 4/- 
6BR7 9/- 
66R8 10/- 
OBW6 13/8 
6BW7 18 
6C4 3/6 
8050 2/6 
606äT 6/- 
ßC8 4/- 
13080 8/6 
ße.13; 7/ 
6('1.6 9/8 

68Q7GT 7/6 
6087 2/- 
6VOG 8/8 
6VOGT 6/- 
6V6M 8/- 
8X4 4/9 
6X50 5/- 
BXSGT 6/8 
6Y60 8/- 
6 -30L2 14/- 
6Z4 6/- 
7137 71- 
7C5 18/6 
7C6 8/- 
7C7 8/- 
7F8W 12/8 
7137 5I6 
7Q7 7/- 

/- 7V7 5/- 
7Y4 9/8 
7Z4 4/8 
9Dfi 8/6 
IOF9 9/- 
10 P14 17/8 
I IEI 30/ - 

12Aß 3/8 

ALL OVERSEAS ENQUIRIES AND ORDER 
Please address to 

Colomor (Electronics) Ltt 
170 GOLDHAWK ROAD. LONDON W1. 

Tel.: 01- 7430899 

LTD. 
., W.12 

etc. 
erect, in canvas 
FIELD TELEPHONES 
wooden cases. 
out -doors 
teries and 
,..-. sa la 

8 
8 
8 
6 

8 

I- 

17 
es 
/6 
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Burgess instant heat solder gun 
Only the tip heats -but fast! About 7 seconds! Pre -focused 

lamp lights the job up. Exclusive full 
length trigger on pistol grip eases 

finger fatigue. Finger -tight is 

right for screw -in tips - no 
pliers needed. Kit complete 
with conical tip, chisel tip, 6" 

extension barrel, double - 
ended probe, gun and 
solder. £4 12 6. 
Full details and 
nearest stockist from: 

Burgess Products Co Ltd, 

Sapcote, Leicester LE9 6JW 

A AMAZING MINIDRILL 

FOR 
PRECISION 
MODEL WORK 

ONLY 

39'6 
R&P,21 

+6 TOOLS 

Indispensable for precision 
drilling, grinding, polishing, 
etching, gouging, shaping. 
Precision power for the en- 
thusiast. Shockproof. Com- 
pletely portable power from 
4} volt external battery. So 
much more scope with 
MINI- DRILL. Super Kit 
(extra power, interchange- 
able chuck) 79/6, p.p. 2/6. 
De Luxe Professional Kit 
with 17 tools 130/- p.p. 4/6. 
Money ref. g'tee. 

MERLIN SUPPLY CO. 
Dept. PW2D, Nailsea, Bristol BS19 2LP 
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oracticallyire 
ess 

HENRY HE commentary by 
SORTING through some 

papers to learned societies. 
Came across a blatant case of 

ideas piracy. Shocking: Henry is 
hurt. 

You know how it is. Some guy 
blazons a scheme for making mil- 
lions out of rubberised magnets 
or reversible diodes, just after you 
had the whole invention perfec- 
ted, produced and packaged. All 
you wanted was the time to actu- 
ally invent it. Henry's bright 
notion was an anti -fubble device. 

Fubble, I should mention, is 
not a patentable description. If 
Revox can coin the term 
"Wobble" to describe Wow and 
Flutter, surely Henry can get away 
with Fubble as a portmanteau 
word for flutter and rumble? 

An anti -fubble device is essen- 
tially simple. Anything electronic- 
ally impelled can be electrically 
controlled. So we receive the out- 
put from a non -linear source, pro- 
cess it, use the result to control 
that source and the output should 
be linear within the acceptance 
time of the detecting system. 

The principle is applied to 
gramophone and tape deck 
motors. In these cases, current 
consumed by the d.c. motor de- 
pends partly on any mechanical 
resistance. Torque varies -current 
varies. The variation is sampled, 
controlling a transistorised circuit 
which effectively damps the 

A walk around the block. 

supply line. So the motor attempts 
to turn always at the same speed. 

I say "attempts" for in practice 
the device has fairly narrow limits. 
When the retarding force causes 
the drive mechanism to vary be- 
yond those limits, the effect can 
be wild, man, wild. Not all servo 
systems are as effective as the 
Sony 3000 turntable, whose con- 
trol circuit is more comprehensive 
than the average gramophone 
amplifier, and whose "black box" 
(well, silver, actually) is larger 
than the motor it controls. But 
when one has a turntable so finely 
engineered that one has to take a 
walk around the block after fitting 
the turntable, to allow the air 
bearing to settle, who is arguing 
about a few extra refinements? 
Not this green -eyed critic. 

Logically, in audio engineering, 
the next step is to control what- 
ever is outside the feedback loops. 
Perfectionists tell us that the ulti- 
mate is a signal injected directly 
into the brain. But I do not fancy 
calling in the surgeon every time 
I want the slope filter adjusted. 
We shall have to settle for a per- 
fectly controlled system feeding 
some sort of transducer. Which, 
with loudspeaker output, is what 
we have. 

There are various methods of 
damping an amplifier -loudspeaker 
combination to reduce resonances, 
maintain a constant drive, keep 
some sort of equilibrium. But the 
mechanics of the system always 
add some kind of coloration. As 
long as we are aware of the cone 
former puffing in and out of that 
gap, we shall feel uneasy. 

For those who say the electro- 
static speaker is the answer, I can 
only point mutely to the little 
woman, who refuses to take any 
more furniture out of the lounge. 
The room is not big enough for 
the siting of a stereo pair at least 
four feet from any wall. Henry 
wants to sit and listen, not prop 
himself in the doorway. 

No. 54 

Anti - 

Fubble 

Device 

So let's be inventive and defeat 
fubble with a method of includ- 
ing the loudspeaker in the feed- 
back loop. 

We shall float a transducer at 
the focal point of the loudspeaker 
cone, read off pressure variations, 
convert them to an electrical sig- 
nal and combine it with the audio 
output. Brilliant! Why didn't 
someone think of that before? 

The little woman who refuses. 

Trouble is, someone has. Cut- 
ting right across Henry's bows, 
Messrs. Philips describe what they 
call motional feedback with loud - 
speakers in Technical Review 
Vol. 29, 1968, No. 5. The paper 
is by J. A. Klaasen and S. H. de 
Koning and is far too long and 
detailed for my exposition here. 
Briefly, however ... 

An acceleration transducer con- 
sisting of a piezo -electric device 
is fixed to the moving coil. At low 
audio frequencies it produces a 
feedback signal which is integrat- 
ed and added to the main feed- 
back, giving a flat amplitude 
characteristic, to below the mech- 
anical resonant frequency of the 
loudspeaker. Substantial improve- 
ment in bass is reported. They 
have beaten fubble -or have they 
simply made it possible to hear 
it with greater clarity? 

Ah well, back to the drawing - 
board. 
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MICROPHONE 

PRfAMPllflfß 

J. A. JEBB 
A HIGH -GAIN RUGGED UNIT FOR 
BOOSTING LOW -LEVEL AUDIO 
SIGNALS 

THIS unit was designed to meet the needs of 
general amateur tape -recording systems, both in- 
door and outdoor, for insertion in a signal line 

carrying insufficient signal for the purpose for which 
it is intended. Such a unit must have a very high 

gain, high stability, be small in size, and have good 

frequency response. Several two- transistor designs 

were tried, and it was found that these had low noise 

levels, but rather insufficient gain. Moreover, loading 
of the output resulted in alteration of the a.c. negative 

feedback level in one case, and this produced severe 

distortion. 
A three -transistor circuit was then tried, and it was 

found that an increase in gain resulted. This circuit 
was originally designed by A. R. Bailey and des- 

cribed in Wireless World, Dec. 1966, and the author 
claims no credit for the exact details. The character- 
istics of this circuit were found to fit the needs of 
the unit, having an input impedance of about 200k11 

with an output impedance of 200S2 and that the 

feedback point was at low impedance, so no load- 

ing effects caused by any feedback network used were 

apparent. 
Silicon transistors are used throughout, giving a 

gain of 30dB. The type of transistor is not of critical 
importance, but if others than the types specified are 

used, then care must be taken to ensure that the d.c. 

operating point of the amplifier is satisfactory. The 

voltage supply is quite high (18V), this is to ensure 

that the amplifier does not easily bottom and square 

off the wave -form. This high voltage presents difficul- 
ties as far as size of battery is concerned, but this can 

be overcome by careful layout. The current drawn 
is between 2.1 and 2.5mA. 

Frequency response will be the least of the con- 

structor's problems; the unit has been used by the 

author at 200kc /s while still providing useful gain. 

The lower limit is about 20c /s. 

Circuit description 
Trl is a simple amplifier operating in common emit- 

ter mode, coupled by an R.C. parallel network to the 

d.c. connected pair, Tr2 and Tr3. This network allows 
the d.c. operating point to be stabilised over the 

whole amplifier, rather than independently over 

Trl then over Tr2 and Tr3. The output is at low 

C2 T 50yF 

Cl 

O. 47pF 

R14 
39kt1 1Mí1 87kC1 1Mí1 

2000pF 
I- -I I i I I- 

1000pF 3000pF 2000pF 

(a) For mic (b) For tape head (c) For mag p.u. 

Fig. 1: The circuit of the preamp. Networks a, b and c are inserted 
at x for correct equalisation. 

impedance, being of the emitter -follower configura- 
tion as the connection of long leads could load a 

high impedance output to an intolerable level. Feed- 

back is applied between Tr 1 emitter and Tr3 emitter 
at both d.c. and a.c. It is possible to modify the 

response curve of the unit by alteration of the a.c. 

part of the feedback loop, as will be explained later. 

Construction 
The unit was built in an Eddystone die -cast steel 

box, type 896. These boxes are a little expensive, 

but are ideal for this purpose as the close -fitting lid 
and the rigid construction are necessary features. 

Veroboard was used, the components being arranged 
on the circuit -board corresponding to their relative 
positions in the circuit as far as possible. The input 
capacitor and several of the inter- circuit capacitors 
were ceramic types of only 10V working, for reasons 

of size limitation. It is therefore essential that the 

input does not contain any d.c. component. 
The input and output plugs were of the flush- 
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Eve?,gVoue e a'47 kn o w a 
RADIO TELE VISION & 
ELECTRICAL REPAIRS :..c::NR:,v1O. 

AMAZING 'KNOW HOW' BOOK 
Brings You RIGHT UP TO DATE! 

576 
PAGES 

OVER 

470 
ILLUSTRATIONS 

REVISED AND ENLARGED -this essential handbook for the enthusiast, handy- 
man or professional repairer, is packed with detailed information and easy -to- 
follow instructions on how to service radio and TV sets (including all- transistor and 
U.H.F. circuits), audio equipment and domestic appliances of every kind. Shows 
every step in fault tracing and the use of modern test gear, from simple meters to 
complex oscilloscopes. Also provides practical guidance on household electrical 
installation work. 576 pages. Over 470 illustrations. Mammoth value - Special 
Library Edition, superbly bound in Leathercioth, 50 / -, or on east, terms: 13/- down 
and 3 monthly instalments of 14/- (total credit price 55/ -). But first accept 7 Days' 
Home Trial Offer -without obligation ! 

COVERS ALL THE LATEST TECHNICAL ADVANCES! 
U.H.F. TELEVISION 

Here are basic circuits and full instructions to enable 
you to service modern sets -get perfect 625 -line 
reception. 

Getting the best from 
RADIO AND TELEVISION SETS 

How to make adjustments and repairs in order to 
get the best possible performance from any set. 

All you need to know about 
DOMESTIC INSTALLATIONS 

Learn from these helpful pages 
how to carry out modifications 
and extensions - with efficiency 
and safety! Complete guidance on 
lighting and power circuits, prac- 
tical wiring work, safety regula- 
tions, cables, earthing, fuses, etc. 
Also Fluorescent Lighting, Time 
Switches and Thermostats. 
Junction Boxes for Lead -covered Cables 

WATER HEATING 
All you should know about 
water heaters and how to 
install them and keep them 
in perfect working order. How 
to service FIRES and SPACE 
HEATERS. 

HOW TO 
MAINTAIN AND 

REPAIR DOMESTIC APPLIANCES 
From irons, toasters, hair dryers. etc. to cookers. 
washing machines and refrigerators. Also covers the 
repair and rewinding of small motors. 

SPECIAL SECTION 
ON COLOUR TELEVISION 

Explains clearly 
and concisely the 
principles of 
all the main 
colour systems. 

ONE GREAT VOLUME covers: 
Current, Voltage and Resistance, Coils, Capacitors and Tuning. 
Valves, Tubes and Transistors, Radio Components, Receiver Design ,, Principles, Transistor -Radio Circuits, Valve -Radio Circuits, Valve - 
Television Circuits, Transistor -Television Circuits, Colour -Tele- 
vision Systems. Audio Amplifier Circuits, Audio Equipment and 
Gramophones, Tape Recorders, Radio and television Aerials, Tools 
and Bench Work, Test Instruments and Their Use, Fault Tracing 
and Circuit Testing, Alignment of Tuned Circuits, Television Fault 
Tracing, Interference Suppression, Domestic Power Supply Circuits, 
Electrical Wiring Work, Fluorescent Lighting, Thermostats and 
Time Switches, Motor Repair and Rewinding, Small Appliances, 
Space and Water Heaters, Electric Cookers, Washing, Drying and 
Ironing Machines, Electric Refrigerators, Suction Cleaners and 
Floor Polishers. 

rt sto 

FAULT FINDING 
This grand book is invaluable for tracing 
faults in radio and TV sets (both valve and 
transistor circuits). Deals fully with tools and 
bench work -shows how to make the best 
use of test instruments. Tells everything you 
want to know- from how to carry out pre- 
liminary tests to how to align tunic' circuits. 

Servicing DOMESTIC 
AUDIO EQUIPMENT 

How to locate and rectify faults in hi -fi 
equipment (mono or stereo), record players, 
tape recorders, etc. 

ACT NOW! 
Simply complete form, indicating method of 
payment preferred, and post without delay. 
Offer applies in U.K. only. Hurry, make 
sure of your copy NOW! 

SEND NO MONEY NOW! 
r To: Dept. AFL, Odhams Books, Basted, Sevenoaks, Kent. 

WITHOUT OBLIGATION please send me, on 7 Days' Home Trial, Radio, 
Television and Electrical Repairs. Within 8 days I will either (a) send the Cash Price 
of 50/- (plus charge for postage and packing). or (b) send a down payment of 13/- 
(plus postage charge), followed by a 3 monthly payments of 14,- (Total Credit Price 
55 -). Alternatively, I will return volume in good condition, postage paid. within 
8 days. 

Cross ou, words NOT applicable below: 
I wish to pay by CASH TERMS. I am (a) houseowner; (b) tenant in house or flat; 
(c) temporary resident; (d) single; (e) married; (f) over 21; (g) under 21. 

PLEASE SIGN HERE 

Your Signature 
(Or, if you are under 21, signature of parent or guardian) 

BLOCK LETTERS BELOW 

NAME (Mr. /Mrs. /Miss) 
Full Postal 
ADDRESS 

AFZ/EB/CC 7 

nrn 
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 L 
GENERAL 
V H.F 

REC. 
and airports 

and Ambulance 
yes 
mves super 

transmissions. A 
108- 160Mc/e 

finished metal 
Operates from a 

or headphone 
insurance 10/6. 

TRAM- 
slsrORs 
All Seated and 
guaranteed 

O C44 
three for 6 ¡- 

poet free. 

A/P /sEA TOM' /kid 
RESCUE 

Compact Y.H.F. Trans./Rec. Fits In the pocket. 

transmitter 
of Mike /Speaker, amplifier, aerial, 

operate 
and receiver. Were made n. 

operate to 100 miles depending on terrain. 
Operates from dry batteries. Completely aelt- 
contained. Cost Govt. over £If0 each. Regula- 
Lion state must not be operated in UK so 
please mention 'Bor Dismantling purposes 

only" when ordering. Price 12.10.0 
each, p. & p. 10 /.. Two sets for 
15.0.0, post free. Four seta £8, 
carriage free. Bulk aale of 10 meta 

815, carriage £1. Export enquiries 
invited. 

PLUG-IN_ TX RX ' w 

St N FOR 
R Mó w E 4 

N oa 

D /BP 1 
J` I SET 

/ID or 4 
!/,SACOS /, 4// 217. G,V 

Run your 19 Bet Transmitter and Receiver direct 
from your AC mains supply- We make a special unit 
brand new and ready to plug in, complete with full 
leads and connectors. Contained Ina handsome 
louvred steel cabinet of robust and pleasurable 

Price 88.1 carriage 10 / -. 

Also manufactured by us are AC mains Input 
power Bupply unite handsomely appointed ee above 
wow toil connecting leads and Instrncti a for 
operating the following RECEIVERS. 

No. 19 Bet Receiver, 88.10.0, carriage 10 / -. ß.1132 
Receiver 88.10.0, carriage 10 / -. H.R.O. Receiver 
84.0.0, carriage 10 / -. R. 1155 Receiver 28.15.0 
carriage 10 /.. 1475 Receiver 88.15.0, carriage 10 / -. 
P.C.R. Receivers 88.10.0, carriage 10 /.. 

S.A.E. for details of other maim supply units for 
your equipment. 

19 SET CONTROL UNITS. Brand new and boxed 
Only 10/- .p &p. 2/6. 

AND MIKE. Not new but 

V A a S 

LECOMMUNICATIONS 
BAND 

Lieten to the thrills of aircraft, pilots 
Depts.. at work. Also Civil De ts.. Fire 

eealf . Also taxis, Oat o a 
am ateurs. Ideal for receiving 2 metre amateurs. 

within the range of all 
fully tramietorleed receiver covering 
VHF broadcasts. Robust attractively 
cabinet else approx. 7 x 7 x 4in. 
9volt internal battery. 

carr. 
esker 

Price only 88.19.8, ca and 

0072 
three for 5/- 

poet tree. 

three for 4/B three 
poet tree. 

'I 1 IV '1_ output. 

MINIATURE TRANSISTORISED 
B.F.O. UNIT 

This le a miniature transistorised B.F.O. unit, 
(tunable) that will enable your set to receive C.W. 
or B.B.B. reception. Compact. Single hole fixlag 
This small unit will 0t anywhere. Ideal for all Ex- 
Govt. Communication Receivers and most Commer- 
dal Types. Complete with fitting instructions. 4918, 

poet free. 

'~'z v-s. - Na. `*ijr 
-4»...; r OC45 

three for 3/6 
poet free. 

t SyHG 
4íO4+ BAND 

RECEI ER 
the 

g from all over the world. Coves. 
the complete maritime, trawler and amateur bands. 
A neat euperhet. Attractive black crackle 
A 

neat 
cabs 

battery fits 
7 x z bin. Fully 

headphone 9 volt battery flte imde. Speaker or headphone 
output. a Brand new direct from makers. Comparable 
with date being Bold at SOgns. Our Price only 89. 
Carr. and ins. 10 /-. 

0081 
three for tí /- 

poet tree. 

JIG 
#Áf1 

s..._ 
- 

the following 
low prices. 
fully tested 

0-9--15V 
poet free. Tess- 
7/8 each, p. 

Z /B. 

w 

Made 
and 
2A. 

& P. 

AC7 28 
three for 5/- 

Poet tree. 

Bulk purchase enables us to offer 
transformers at these ridiculously 
by a famous manufacturer and 
guaranteed. Charger Transformers. 
9/6 each, p. & p. 2Ie. Two for 17/8, 
dttor Power Pack Types. 6.3V at 2A, 
218. 12V at 2A, 12/6 each, P & P- 

BSY 95A 
three for 10/ 

poet free. HANDY POWER PACK KIT 
ConsisHof Mains, Transformer, Silicon Rectifier, 
Conaleolyof and , 

Transformer, 
etc. Also rSbust chaect and 

full circuit and Instructions. Input 200/250v. AC. 
Output 250v. 76mA.9.3v. at lamps. Price assembled 
38/8, p & p 7/e. 

2N706 
three ree for 6/6 

poet tree. 

ONE WATT TRANSISTOR AMPS 
For 3 -5 ohm speakers. Miniature Brand new and 
British made.9 volt operation. Only 87/8, p. & p. 2/6. 
Suitable 7 x bin. Moving Coil Loudepeaker In cabinet. 
Only 17/8, p. & p. 2/8. H purchased together deduct 
101- from total. 

BSY27 
SOOMo /a sillwn 

3 for £1 poet free. 

: =GLOBE SCIENTIFIC LTD 
19 SET HEADPHONES 
working- 7/6 per pair, p. & p. 4/6. 

SIM 
DEPT. P. W.ß4 CAWOODB YARD, 
MILL STREET, LEEDS 9 

. 

FULLY BUILT STEREO AMPLIFIER. 2 x 3 watts, mains trans., metal rect., 
2 x 

UCI.82, 2 o.p. trans. for 3 ohm, vol /on -oft, tone, balance, chassie type 
on front. 11 x 30 x Cu. high. 28 (8 /- P. & p.) 

Write 
6BW7, ECC82. Fully built 27.10.0 or es kit 25. Book of inestructionea2/6 e 

with kit). 

IDnpLR 

e. 
Forroouttputts of 

TRANSISTOR 
15 ohms.. 219.19.0 or with with input for 

radio, 
agnetic cartridges 

888. S.A.E. for colour leaflet. 

Full range of Garrard auto and single record decke usually In stock. 

TRANSISTORISED P.M. TUNER A1005. Size 6 x 4 x 2 ¡in. 3 1.F. stages, double tuned 

25 postpaid ror All the two items if purchased together. 
corresponding 

108 mc/e 
decoder Á1006M 

The "IMMEDIATE" bulk tape eraser and recording head demagnetiser, only 84/- 

poet paid. 

BUlLT 
ready for ooutpututltramiiIre (can be provided at 6/6 extra the 3/. 

driver tram. 
0C44, two 

0C45. A bargain at 80/- poet paid. 

TAPE AMPLIFIER FOR MAGNAVOX TAPE DECKS - 2 or 4 TRACK 
Chassie 124 x 54 x 45in. high. 
Front panel alum. and black - 
125 z 44ío. 200 -250 A.C. 
Record /Playback amp. switch 
Off /On -Tone; Vol. /Mic.; Vol./ 
Gram; MSc. Input; Gram. 
Input; Monitor; Speaker 
Socket Valves 6BR7; ECC83; 
EM84; EL84 & Rect.; Power 
pack, 2 Track 210.10.0; 
4 Track 512 (12/8 P. & P.). 
Remise covered cabinet (tan) 
154 x 17 z 9í(o. high with 
sloping front for amp; cous- 

'a;,taomtt ` plete with two tweeter 
speakers, and epecial adapting brackets for Magnavox Deck 851- (6 /- care.) 3 speed 

Magnavox 4 track tape deck, Type 363. 116.10.0, cary. paid. 2 x 2 Stereo deck 220. 

"SUPER SIX" L.W. and M.W. TRANSISTOR RADIO KIT, Mark 2. Complete net 

parte 24.2.8 (b /- pont). PP6 bait. 2/9 extra. Instructions and list 2/- (free with kit), 

Buperhet; ferrite rod; wooden cab. 91 e 7¡ z Sin. Celestion 411n. speaker, 6 traneletore. 
diode, etc. 

SPEAKERS IN CABINETS. 20 x 10 x 8¡fn. Finlehed Vynair and Rexine, various 
colours. With E.M.I. 13 x 81n. 3 or 15 ohm speaker 90/ -; with 121n. Mac 15 -ohm 

15W speaker. 88.10.0 (poet 10/. on either). Top quality speakers B x 4In. (3 or 16 ohm), 

14/8; bin. (3-ohm), 12/6; 4 }In. (3 or 10 ohm), 18/6d.; 7 z 35in. (3 ohm), 16/6; 13 e 81n. 

(or ohm) 
1 /0 (post 

att, 5)6) 
all 

otherepoet 
1/6 each. 121e. heavy duty Elac Loud- 

speaker 

W. PEAK PUSH -PULL OUTPUT AM- 

PLIPIIER, 800 -850 Volta A.C. EZ80, ECC83, 

2 -EL84, Base, treble, vol /on -off, 87.17.8 
(poet paid). Sise 12 z 31 a bin. high. For 
Record Player, Radio Timer, etc. 
MAINS TRANS. o.p. tram. for 3 ohm. 

RADIOGRAM CHASSIS unused but very slightly tarnished. Size 13f a 54 a lin. 
Dial 13 a 4)n. gold and brown. Controls beneath dial, Tone, Volume /on /off, MW /LW/ 
Gram Tuning. Ferrite rod aerial. Valves 1JY85 rect., UCL82, UBF89, U01181. 

Limited quantity. 87.7.0, care. paid. 

1¡W MAINS GRAMOPHONE AMPLIFIERS.EZ80,ECL82, O.P. Transformer (3 ohm). 
Vol. /On-off and Tone Control. Doable wound maim transformer. 24 z 241e. z 2 }in. 

separate but wired to chassis, 41n. z 241n. x 411n. over valves, 85/- poet paid including 

6 ¡Sn. Speaker. (52/8 leu speaker.) 

6 PUSH -BUTTON STEREOGRAM CHASSIS 

M.W.; S.W.1; S.W.2; V.H.F.; 
Gram; Stereo Gram; Vol; 
Tone; Maim Trans; 200- 
250 Volte; 2 o.p. for 3 ohm. 
Also operates with two 
speakers on Radio. Chassis 
Caw 15 x 7 z ß11n. high. Dial 
silver and black 15 x lin. 190- 
550M; 18 -51M; 60 -167M; 
VHF 86 -100 Mc /e. Valves; 
ECC85, ECH81, EF89, Ix 
ECL88, EM84 and Rect. 
Price 519.19.0, corr. paid. 
With Stereo Decoder fitted 
57.10.0 extra. 

GLADSTONE RADIO 
66 ELMS ROAD, ALDERSHOT, Hants. 

(2 mine. from Station and Bused). FULL GUARANTEE. Aldershot 22240 

CLOSED TUESDAY AND WEDNESDAY. 
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mounted Belling -Lee type, these are quite strong, and 
the plugs will not pull out very easily. The base -bias 
resistors of Trl are very important, as they determine 
the current that flows through the system. Conse- 
quently, resistors of good thermal and long -term 
stability are essential here, though the others in the 
circuit are not critical. 

Because of the low impedances used in the circuit, 
no problems with feedback oscillations should occur, 
but a low- impedance earth path is essential as the 
circuit may oscillate under certain conditions, e.g. 
input shorted. The components used are all available 
from Radiospares, with the exception of the die - 
cast box and transistors, which the author obtained 
from Electroniques, (STC) Ltd. and Mu/lard Ltd. 
respectively. 

Operation 
Care must be taken when switching -on for the first 

time, for if a mistake has been made, transistors may 
start to illuminate the workbench! A multimeter and 
a few resistors or.a resistance box are of great assist- 
ance here, since then the battery voltage may be 
increased gradually, and watch be kept on the total 
current, which should be around 2mA. The circuit 
will not operate at about 12V, so do not be discour- 
aged if nothing happens below this level. With the 
input open- circuit, the noise may seem excessive, 
but on connection of a 50K11 or less input load, 
the noise should disappear. 

The unit should find use among tape enthusiasts, 
as it is suitable for use 
with a microphone at the 
distant end of a long 
coax cable, thus feeding the 
cable at volt rather than 
millivolt level, and also 
alleviating the treble -loss due 
to cable capacitance by 
reduction of the impedance 
of the signal. 

The author's own unit has 
proved reliable over a period 
of about 18 months, and has 
withstood several hard land- 
ings on various floors, and 
even immersion in water. U 
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* components list 

Resistors: 
R1 1 M i' R9 4.7kû 
R2 82kS2t R10 15k0 
R3 47kû R11 3.3k0 
R4 1.5kû R12 3.3k1 
R5 10kû R13 4.7kû 
R6 2.2Mûí R14 39k0 
R7 470kû R15 1Mû 
R8 47kû 
All ; watt miniature; all 10% except, t. 

5% 

Capacitors: 
Cl 047µF 10V C6 
C2 501kF 40V C7 
C3 0.47µF 10V C8 
C4 0.47µF 10V C9 
C5 50µF 16V 

Carbon film 

2µF 15V 
1µF (2 x 0.47) 10V 
50µF 25V 
2000pF 

Semiconductors: 
BC 107/108/109 or BC 167/168/169 
2N 2926 
2N705 -may need 500k0 at R1 instead of 1Mû. 

Miscellaneous: 
Eddystone die -cast box type 896, Veroboard, two 
PP9 batteries, connectors, on /off switch, etc. 
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Fig. 2: Both sides of the vero- 
board are shown actual size. The 
two batteries fit on each side 
of the centre "waist" as in the 

heading photograph. 
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LE T T E R S - . . The Editor does not necessarily endorse the views expressed by correspondents. 

What an un -holy 
business 

I was delighted to note in Mr. 
Sinclair's article on Transistors, 
(Part one, January 1968), that 
"hole" theory is a fiction. Working 
in semi -isolation as I do, with 
contact mainly with students, I was 
under the impression that I was 
quite alone in believing this was so. 

When I was called upon to take 
an RAE Course for the first time 
some years ago, transistor theory 
was a hole in my knowledge which 
needed filling. 

I found it quite impossible to 
believe what I read in various text- 
books, many of which varied in 
their statements anyway, and I was 
forced to think for myself. I found 
it extremely simple to explain p -n -p 
by electron flow only and developed 
a theory to explain all the observ- 
able facts. 

No text -book that I have seen 
"explains" in any other way than 
by "holes" so I sent my effort to a 
National Radio Society which is 
supposed to encourage the work of 
its amateur members with a view to 
publication and consequent con- 
troversy. What other scientific 
process is there in the constant 
search for truth? 

The "acknowledged experts" - 
their description of themselves, 
not mine -seemed to shy away in 
horror for they sent it back with 
neither reason nor counter - 
argument. A subsequent challenge 
from me to meet either of them in a 
public debate brought no reply at 
all. But as I told them later, 
anyone who actually believes -and 
publishes diagrams to make that 
belief very plain -that current in a 
high vacuum valve flows in at the 
anode and screen grid and out 
through the cathode, can hardly 
expect to be taken seriously as 
experts on anything. 

One could laugh at their be- 
haviour if it wasn't for the harm 
they do. Every batch of students I 

get each year confess that they have 
become stuck on this very point. I 

tell them to ignore it and ask them- 
selves always "What are the 
electrons doing ?" 

People seek to justify "hole 
theory" as an aid to understanding 
the transistor. Such people cannot 
be teachers, for nothing is further 
from the truth. My own belief is 

cC9 

that comparatively few people 
actually make any real effort to 
understand them. They follow the 
circuit directions and, since they 
usually work, that's all they bother 
about. This, in my experience, is 
because they find "hole" theory 
incomprehensible. I would also say 
here in this connection that young 
people becoming interested in radio 
for the first time invariably turn to 
PRACTICAL WIRELESS. 

Unlike people who just write 
text -books, I have to stand and 
justify every statement I make, not 
only to mature students, but also 
to myself. Twenty -five years ago 
I had to write about another fiction 
in order to obtain my City & 
Guilds Certificates in "Radio Com- 
munication". This fiction was called 
AETHER. I've hardly heard of it 
for the past quarter of a century. 

Now, so that my students can 
satisfy City & Guilds examiners in 
RAE, I have to teach them another 
fiction -"hole" theory. 

Does any "expert" deny that 
large quantities of electrons enter 
a p -n -p transistor at the COLLEC- 
TOR terminal and leave at the 
EMITTER? If they do not deny 
this, how do these electrons get 
through? 

As far as I am aware, I am the 
only person who has gone to the 
trouble to try to explain this and 
I have yet to discover anyone who 
can "shoot it down ". You will 
certainly not find any mention of 
electron flow in p-n -p in any 
text -book or periodical. For one 
great moment I thought Mr. 
Francis (The Semiconductor Diode, 
P.W. May 1968), was on his way to 
it but it was not to be. 

So, sir, if you are interested, may 
I say that I do not believe in "holes" 
which carry a positive charge - 
nothings which are current carriers. 
I regard "hole" theory as a disease. 
May I suggest the name HIATITIS 
PUNGENS for this distressing 
clinical condition ? -B. R. Meredith, 
G2CYV (London, S. W.16). 

Switch off and make room 
I note in the December issue that 

letters are still appearing as a result 
of Mr. Meachim's comments last 
September. 

I agree and would go even 
further: 

Why have an RAE which re- 

quires such a high standard of radio 
knowledge, when many of the suc- 
cessful candidates immediately pur- 
chase commercially built equipment 
(including aerial systems) sit down 
at their rigs and rabbit on for hours 
about their warts etc? 

Admittedly a certain amount of 
humour is to be welcomed but to 
say that a radio amateur can 
advance his knowledge very little, 
and that it is a hobby not to be 
taken too seriously, amazes me! 

Amateurs who have this outlook 
will quickly lose interest and we will 
soon see their gear offered for sale 
in these columns. 

To those genuinely interested, 
radio is a wonderful and rewarding 
pastime, one learns something new 
every day, and can never learn 
enough. 

To the chatterboxes 1 say, 
"Switch off and make room! " -D. 
M. Seager ( Wales) . 

I'm for it too 
I think a lot of people's views on 

the Beginners' Licence are com- 
pletely wrong, as I and I am sure 
many others, would love to have the 
chance to become licensed to 
transmit. As there is not a s.w.1. 
club in the district, all I can do is 
go on listening and hoping too 
that I can become licensed. - 
A. Bradley (Huddersfield). 

* * * 

The RAE is not beyond anyone 
who is really keen and the sort of 
examination the "aspiring GW3" 
suggests is such a short step from the 
present RAE that it will make little 
difference in the amount of study 
required. 

I also fail to see how a Beginner's 
Licence would raise the standard of 
the RAE and I too would like to 
know when Mr. Williams would 
possibly find time to transmit (I say 
nothing of even building his rig) if 
he did have a Beginners' Licence 
since he is so tied up with "O" level 
studies. 

I am studying for "A" levels and 
still find time to prepare for the 
RAE. I therefore believe that people 
are only trying to find an easy way 
out in seeking a Beginners' Licence. 

Do we really want to transmit 
with "L plates "? 1 think not. - 
J. Kojminihi (Bournemouth). 
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INCREASE 

YOUR 

KNOWLEDGE 

itt 
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 
C. & G. Telecommunication Technicians' Certs 
C. & 3. Electronic Servicing 
R.T.E.B. Radio /TV Servicing Certificate 
P.M.G. Certificates in Radiotelegraphy 
Radio Amateurs' Examination 
General Certificate of Education, etc 

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 tcols supplied. For illustrated brochure, post coupon below. 

RADIO 

TELEVISION 

ELECTRONIC 
ENGINEERING 

MEMBER OF THE ASSOCIATION 
OF BRITISH CORRESPONDENCE COLLEGES 

THERE IS AN I Cs 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 specialized subjects. 

PLEASE SEND FREE BOOK ON 

NAME 

ADDRESS 

OCCUPATION AGE 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Dept. 170, INTERTEXT HOUSE, PARKGATE ROAD, London, SW11 

3/69 
L J 
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BI -PAK SEMICONDUCTORS 
500 CHESHAM HOUSE, 

150 REGENT ST., LONDON, W.1. 

KING OF THE PAKS 

SUPER PARS 

Unequalled Value Et Quality 
BI -PAK NEW- UNTESTED 

SEMICONDUCTORS 
Satisfaction GUARANTEED In Every Pak, or money back. 

PAK NO. 
Ul 120 Glass Sub -min. General Purpose Germanium Diodes 10 /- 

U2 60 Mixed Germanium Transistors AF/RF 10/- 

U3 75 Germanium Gold Bonded Diodes sim. 0A5, 0A47 10 /- 

U4 40 Germanium Transistors like 0081, AC128 10 /- 

U5 60 200mA Sub -min. Sil. Diodes 10 /- 

U6 40 Silicon Planar Transistors NPN sim. BSY95A, 2N706 10 /- 

U7 16 Silicon Rectifiers Top -Hat 750mA up to 1000V 10 /- 

U8 50 Sil. Planar Diodes 250mA OA/200/202 10 /- 

U9 20 Mixed Volts 1 Watt Zener Diodes 10 /- 

Ull 30 PNP Silicon Planar Transistors TO -5 sim. 2N1132 10/- 

U12 12 Silicon Rectifiers EPDXY BY126/127 10 /- 

U13 30 PNP -NPN Sil. Transistors 0C200 & 2S104 10 /- 

U14 150 Mixed Silicon and Germanium Diodes 10/- 

U15 30 NPN Silicon Planar Transistors TO -5 sim. 2N697 10 /- 

U16 10 3 -Amp Silicon Rectifiers Stud Type up to 1000 PIN, 10 /- 

U17 30 Germanium PNP AF Transistors TO -5 like ACY 17 -22 10/- 

U18 8 6 -Amp Silicon Rectifiers BYZ13 Type up to 600 PIV 10 /- 

U19 30 Silicon NPN Transistors like BC108 10 /- 

U20 12 1.5 Amp Silicon Rectifiers Top Hat up to 1000 PIV 10 /- 

U21 30 A.F. Germanium alloy Transistors2G300Series & OC71 10 /- 

U22 10 1 -Amp Glass Min. Silicon Rectifiers High Volts 10/- 

U23 30 Madt's like MAT Series PNP Transistors 10 /- 

U24 20 Germanium 1 -Amp Rectifiers GJM up to 300 PIV 10 /- 

U25 25 300 Mc /s NPN Silicon Transistors 2N708, BSY27 10 /- 

U26 30 Fast Switching Silicon Diodes like IN914 Micro -min 10/- 

U28 Experimenters' Assortment of Integrated Circuits, un- 
tested. Gates, Flip- Flops, Registers, etc. 8 Assorted 

20/- Pieces 
U29 10 1 Amp SCR's TO -5 can up to 600 PIV CRSI /25 -600 20/- 

U30 15 Plastic Silicon Planar trans. NPN 2N2924- 2N2026 10 /- 

U31 20 Sil. Planar NPN trans. low noise 2N3707 10 /- 

U32 25 Zener diodes 400mW DO -7 case mixed Vlts. 3- 18 10 /- 

1333 15 Plastic case 1 Amp silicon rectifiers W4000 series 10 /- 

Code Nos. mentioned above are given as a guide to the type of 

device in the Pak. The devices themselves are normally unmarked 

FULLY TESTED 
AC107 8/6 
AC126-7-8 218 
AFI18-117 8/6 
AF139 10/- 
AL102 16/- 
BC107-8-9 6/- 
BFY60-51-52. 7/6 
B8Y26-7 8/6 
BBY28-9 4/6 
BSY95-96A 4/6 
0C22-25 5/- 
0CW-36 5/ 
0028-29 7/6 
0044.45 1/9 
0071-81 1/6 
0072-75 2/6 
OC81D 821) 2/8 
OC82 2/6 
0C140 5/- 
00170 2/6 
0C171 3/6 
00201 7/6 
ORP12-60 8/6 
OCP71 8/6 
0A5-10 1/9 

0A70 118 
0A79 1/9 
OA81-85 1/6 
0A91 1/8 
OA95 1/9 
0A200 8/- 
OA20'2 8/6 
2N696-7 61- 
2N708 3/6 
2N708 6/- 
2N2160 16/- 
2N2846 16/- 
2E2712 5/6 
2112928 2/6 
MAT100-101 e/- 
MAT120-121 . 8/6 
ST140 8/- 
ST141 4/- 

SIL. RECTS TESTED 
PIV 750mA 3A l0A 30A 

50 1/- 2/9 4/8 9/8 
100 1/8 8/8 4/8 15 /- 
200 1/9 4/- 4/9 20 /- 
300 2/8 4/6 6/6 22 /- 
400 2/6 5/6 7/6 25 /- 
600 8/- 6/- 8/6 80/- 
800 8/8 8/9 9/- 87/- 
800 8/6 7/6 11/- 40 /- 

1000 6/- 9/8 12/6 50 /- 
1200 6/6 11 /6 16/- - 
PRINTED CIRCUITS 

EXCOMPUTER 
Packed with semicon- 
ductors and components, 
10 boards give a guaran- 
teed 30 trans and 30 
diodes. Our price 10 boards 
10 / -. Plus 2/- P. & P. 

UNIJUNCTION 
UT46 Eqvt. 2N2646, 7/6 
Egvt. TI843 

F ET's 
2N3819 10 /- 
2E3820 26 /- 
MPFI05 8/- 

ADI61 -1e2 NPN -PNP 
Comp. Pair 12/6 pr. 

28034 15/- ea. 

TESTED SCR's 
PIV 1 AMP 7A 16A 30A 

60 7/8 8/6 10/6 85/- 
100 8/6 10 /- 15 /- 46/- 
200 12 /6 15 /- 20 /- 65/- 
300 15 /- 20 /- 25/- - 
400 17/6 25 /- 85 /- 801- 
600 80 /- 401- 45/- 95/- 
600 - 40 /- 50 /- - 

INTEGRATED 
CIRCUITS 

I.C. Operational Amplifier 
with saner output. 
Type 7010. Ideal for P.E. 
projects. 8 Lead TO.S ease. 
Full Data. Our Price 12 /6 
each. 6 of 11/- each. Large 
qty prices quoted for. 
Fairchild Epoxy TO -5 8 
Lead. I. C. 
uL900 Buffer 10 /6 
uL914 Dual Gate 10/6 
uL923 J.K. Flip -Flop 14/- 
I.C. Data Circuits etc. 1/6 
Mullard I.C. Amplifiers 
TAA243 ORP.AMP. 70/- 
TAA263 Min AF Amp 18/6 
TAA293 G.P. Amp 26 /- 
RCA CA3020 
Audio Amp 80/- 

TRANSISTOR EQUIVALENT BOOK 
52 pages of Cross References for transistors and diodes, 
types include British, European, American and Japanese. 
Specially Imported by BI -PAK 10/- each. 

PLEASE NOTE. To Avoid any further Increased Postal 
Charges to our Customers and enable us to keep our "By 

Return Postal Service" which le second to none, we have re- organized and stream- 
lined our Despatch Order Department and we now request you to send all your orders 
together with your remittance, Direct to our Warehouse and Despatch Department, 
postal address: -BI -PAK SEMICONDUCTORS, Despatch Dept., P.O. BOX 6, WARE, 
HERTS. Postage and Packing Still 11- per order. Minimum Order 10/-. 

for quick, 

easy,reliable 

soldering 
Contains 5 cores of non -corrosive flux, instantly 
cleaning heavily oxidised surfaces. No extra flux 
required. Ersin Multicore Savbit Alloykalso reduces wear 
of copper soldering iron bits. 

SIZE 5 

HANDY SOLDER 
DISPENSER 

Contains 10 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 90 ft. 
of 18 s.w.g. Ersin 
Multicore Savbit 
Alloy on a plastic 
reel. 15/- each. 

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. It unobtainable, write Is 

o Multicore Solders Ltd., Hemel Hempstead, Herts. 

T STEREO H D I FI 
RECORD PLAYER 

Build your 5Wn Hi -Fi Record 

Player with the Serenade 

fully transistorised amp r 
ur 

which comes complete with 

2 -10 s fi speakers and the 

latest BSR 4 Speed 
Steels¡ 

Mono Record Changer. 

Advanced solid state amplifier 

only 41" deep, 14 transistors 

plus 4 diodes. separate Bass 

and Treble -10 watts total 

power. Frequency response 

5015.000 cit. 
EASY TO INSTALL 

NO TECHNICAL 
1 EO 

KNOWLEDGE 

lins. +P 
On1Y $ 1716 

&P 

H.P. terms 
9 6 0 6v 12 mon- 

thly payments of 3819 
TTY 

Sendl£ 0.113.8 odsY,01 

Amplifier available sep- 

arately at only 16 Gns. 

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 halt normal price ONLY 

,y 10 Watts Total output 34 " L GNS. P& 17 Transistors & 10 diodes 6 

EASILY FITTED NO TECHNICAL KNOWLEDGE NECESSARY 

H.P. available £12.1.6 dep. plus 18 monthly pay- 
ments of 32/- (Total H.P. £40.17.61 

Send £12.19.0 today. 

Callers 
Welcome _L FD__R - - - -- 

PLEASE SEND ME FREE DETAILS OF YOUR BANGE 

® radio 100 CHASE SIDE. SOUTHGATE. Dep. P369 
LONDON. N.14. TELEPHONE PAL 37331668 
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LETTERS The Editor does not necessarily endorse the views expressed by correspondents. 

No excuses please! 
Recently several correspondents, 

particularly some of the younger 
enthusiasts, have written to you 
advocating a Beginners' Licence so 
that they can operate a transmitter 
without having to sit for the Radio 
Amateurs' Examination. There 
seems to be a general complaint 
that forthcoming "O" levels, or 
other commitments, leave no time 
to study for the RAE. 

One can appreciate the difficulty 
in this respect, but I would like to 
put just one question -if these poor 
unfortunates have no time to study 
for the RAE, how could they find 
time to operate the transmitters 
they have such a burning desire to 
put on the air ? -W. E. Thompson, 
G3MQT (Sussex). 

* * * 
I am becoming apalled by young 

readers who are sending in corres- 
pondence in greater and greater 
amounts, all grumbling and be- 
moaning either the terrible "work" 
for GCE and other exams, or the 
absence of easy or beginners' trans- 
mitting licences. (As if Amateur 
Radio has not survived for quite a 
long time without.) I want to 
assume that J. Waters and C. 
Williams are not using the reasons 
given as excuses for not aiming at 
the requirements (international I 

might add) for a full transmitting 
licence. I want to concentrate on 
the signs of inhibition and strait- 
jacketing that is the only other 
answer to their attitude. 

I have had a great deal of exper- 
ience with youth Amateur Radio 
schemes, and radio /electronic club 
work, as some of your readers 
might know. Always, those boys 
with fears, and excuses, and cram- 
ming tendencies about exams and 
school work make by far the worst 
club members. So often they are 
inhibited by this pressure; coming, 
I'm afraid, from unenlightened 
parents, and from a competitive 
school situation. Teachers too, use 
this pressure as an offshoot of the 
Authoritarian system we still have 
in the schools. I have waged war 
against this kind of thing as a 
teacher inside the system, and will 
continue to do so outside it. The 
social development and creativity of 
youths with the attitude I have 
mentioned, particularly suffers. To 
see a conflict between Amateur 

Radio /Electronic hobbies for boys 
and this pressure for "progress" is, 
well frankly, very depressing, and all 
of us who know how releasing and 
worthwhile our activities are should 
attack the creeping paralysis of the 
freedom and fun and personal ex- 
ploration which is a right for youth. 
I have even had a case where a 
Headmaster more or less demanded 
that a boy leave his Scout Troop, 
for the sake of some school require- 
ment. There was a case of school 
trying this kind of thing on with a 
member of the Roding Boy's Soc- 
iety, and we were ready for a real 
battle ... a few well -aimed mental 
kicks up the appropriate region of 
these pompous teachers, but they 
climbed down. 

What is the usual excuse given? 
"You won't get a good job ", or 
"The school must keep up its 
record ", or perhaps "What will the 
neighbours think, if he isn't suff- 
ering with his work ; good heavens 
he shouldn't enjoy it!" For an 
answer, read the first few para- 
graphs of A Career in Physics 
published by the Institute of Phy- 
sics. (About boys building ampli- 
fiers, and its preferability to acad- 
emic swots.) Also, I have known 
young possessors of an Amateur 
Licence gain great advantage in 
employment with industry. Person- 
nel officers being quite impressed, at 
the least RAE being equal to a 
GCE (Although all this is not the 
reason for the RAE!) And finally, I 

assure you, the attitude of many a 
college department head, or profes- 
sor is, "Yes, yes, OK on the GCEs, 
you have a few, I'm not interested in 
them; now what projects have you 
carried out, what clubs have you 
been in? Can you take respon- 
sibility -have you been an officer 
in a club or society ?" I think 
Amateur Radio with its social - 
scientific experience, its nat- 
ional, no international, friendship 
forming powers and other advan- 
tages, is uniquely placed regarding 
this. So let's not have this inhibited 
grumbling from young people who 
should have the opposite view. - 
Ken Smith, G3JIX (Kent). 

I disagree 
I disagree with C. Williams (Jan- 

uary issue) on having a beginners' 
licence. I too have "O" levels 
coming up this year, but I foresaw 

the amount of studying coming up 
and so took the RAE last year. 

If C. Williams is really keen he 
will be able to wait until next 
December and anyway, if he cannot 
find the time to study, how is he 
going to find the time to go on the 
air? I'll be removing my PA bottle! -J. O. Parkinson, G3XJB (Man- 
chester 23). 

Not telegraph ops 
It would appear that Mr. Dixon 

( "P.W." January 1969) would like 
to see the G.P.O. issue an Amateur 
licence to cover all bands with a 
special licence for the morse key. 
He implies that Amateurs only use 
morse because it is a skill they have 
been forced to acquire in the pro- 
cess of obtaining a licence. He goes 
on to say that if the morse test is 
abolished, Amateur morse will be 
killed and radio Amateurs will be 
struck down with some sort of 
malady leaving them unable to 
send morse at more than two words 
per minute. 

I fear I cannot agree with Mr. 
Dixon's views. I still feel that the 
morse test is unnecessary. If it were 
abolished I don't think that morse 
would disappear or that the stan- 
dard would be lowered. Amateurs 
realise that if they are to work DX 
under difficult conditions then ob- 
viously Al is the best form of 
emission. If they want to operate 
under bad conditions then they will 
learn morse. If they are motivated 
in this way they will learn the code 
very quickly and enjoy doing so. 

At present a radio Amateur has 
the option of using either phone 
or c.w. Under the new system where 
there is no longer a morse test, 
there would be the same choice of 
modes of operation. Mr. Dixon 
feels that only phone would be 
used under the new system. I hold 
that if the morse test were abolished 
morse would still continue to be 
used as the most effective mode 
under difficult conditions. R.T.T.Y. 
operators are not required to obtain 
an 80 w.p.m. certificate before they 
are allowed on the air. Why then 
should radio Amateurs be required 
to obtain a certificate in morse? We 
must continue to bear in mind that 
radio Amateurs are supposed to be 
experimenters and not telegraph 
operators.- T. Wright (Northern 
Ireland). 
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THE chief difficulty with the type of tape recorder 
described last month lies in the fact that the 
tape speed is constantly varying, because the 

spool drive diameter gradually increases during 
the recording process, thus pulling the tape 

off the supply spool at a gradually increasing rate. 
A typical machine of the type described may com- 
mence recording at a speed of about 3 i.p.s., and 
towards the end of the spool the speed may have 

increased to over 7 i.p.s. This is wasteful of tape 
and furthermore as the quality of the recording is 

dependent upon the speed of the tape travel, the 
recording will be uneven in quality. 

Furthermore, as this simple "spool drive" system 
does not employ any kind of governor or regulator 
to stabilise the actual motor speed, any variations 
or irregularities in the load will produce variations 
in tape speed which give rise to "wobbles" in repro- 
duction known as wow and flutter. For this reason 
such machines are not suitable for the recording and 
reproduction of music, etc. 

For serious recording work, especially of music, 
it is necessary to use a drive system which will 

allow the tape to traverse past the record /play head 
at a constant speed (usually 31 i.p.s., with alterna- 
tives of 7-in. for high quality work and lgin. for 
speech etc.) This constant speed is achieved by the 
use of a small capstan in conjunction with a pinch 
wheel, revolving at a constant speed (see Fig. 9). 

As with the spool- driven recorder, the tape is fed 

from the left hand tape spool, which usually "free- 
wheels" for this function. (With quality decks, a 

slight reverse pull is applied in order to maintain 
an even tape tension). The tape leaves the feed 
spool and passes around the left hand guide pillar 
and along to the erase head, followed by the 
record /play head. Before continuing to the take -up 
spool via the right hand tape guide it is pressed 
against the constantly revolving capstan (see dia- 
gram) by the pinch wheel. 

This arrangement ensures that, regardless of the 
increasing size of the take -up spool as the tape 
"builds up" on it during recording, the actual speed 
of tape traverse past the heads remains constant. It 
follows that some kind of "clutch" system of power 
drive to the take -up spool is necessary, in order to 
avoid a constantly increasing tension, since the take - 
up spool is increasingly working against the constant 
drive of the capstan. 

THREE MOTOR DECKS 
Some commercial decks employ three separate 

electric motors for the tape drive system; motor I 

is connected directly to the left hand feed spool 
and is used to provide rapid rewinding of the tape 
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before replay, see Fig. 9. It may also be used in 
conjunction with a dropper resistance to provide a 
slight "reverse drag" during normal operation. 

Motor 2 drives the capstan at a constant speed, 
to produce tape speeds of 11; 31; or 7+ i.p.s. The 
drive from the motor spindle is generally via a 
stepped pulley and a rubber idler wheel which drives 
against the flywheel rim of the capstan itself. The 
manner of construction closely resembles that of 
the motor drive of a gramophone turntable provid- 
ing for various speeds. 

The drive motor is usually mounted on rubber 
bushes to minimise vibration etc., and on high 
quality tape decks the flywheel is dynamically and 
statically balanced, as is the motor armature, in 
order to minimise the irregularities which produce 
wow and flutter, noticeable as a "whine" on play- 
back, especially with piano music. The wow and 
flutter specification for a satisfactory tape recorder 
for music use should not be in excess of 0.15% 
at a tape speed of 7+ i.p.s., and 0.2% at a tape 
speed of 31 i.p.s. 

T supply 

motor, ) 

Tape teks -up epoai coq 

Record/ 
Playback 

head 

Capstan 
drive 
rotating 

at 
constant 

speed 
(driven by 

or 2) 

Direction of tape 
tra ,a 

Record Pirybsck 

Tape guide pillar 

Pressure 
d ¡ l 

Tape guide 
pillar 

Rubber idler pinch wheel 

Linked swihhing to release and apply pressure pads 
and pinch wheel 

Fig. 9: The arrangement of the feed and takeup spools, the heads 
and the pinch wheel on a three motor tape deck. 

Motor 3 is the "take -up" motor which spools the 
tape after it has passed the capstan. The motor 
spindle is usually directly coupled to the spool 
platform. This motor is also brought into function to 
provide a "fast forward" facility when it is desired 
to reach a certain point which may be, for example, 
half -way through the tape length. 

Many satisfactory tape recorders, while using the 
capstan principle, have dispensed with the "three 
motor" principle described. The alternative system 
uses a single motor which drives the capstan by 
means of a rubber pulley. On its return journey the 
pulley is taken back to the motor via a flanged 
wheel; this wheel is coupled to the take -up spool by 
means of a felt clutch, which allows for the varying 
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Wharfedale 
High Fidelity 

single unit speaker 
- Super 8 

£7.10.0. 

The Super 8 is a single, wide spectrum loud- 
speaker unit. The massive magnet gives it very 
high sensitivity and it will give a much louder 
and purer sound volume than ordinary 
speakers. 

It is simplicity itself to install in a home -built 
cabinet, needing no special skills. 

The Super 8 will transform the results from 
your radio or radiogram. The sound of your 
television set can be greatly enhanced by using 
the Super 8 with a Wharfedale transformer. 

Installed in your car, you will achieve a won- 
derful depth of sound from a normal car radio. 

The Super 8 is a real high fidelity loudspeaker 
and gives a response from 20 Hz to 20,000 Hz 
in a good enclosure. 

1A , 
WHARFEDALE 

RANK WHARFEDALE LTD., 
IDLE, BRADFORD, YORKS. 
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Radio 
Technicians 

enjoy exciting new scope now in 

Air Traffic Control 
There are opportunities in the National Air 

Traffic Control Service, a Department of the 
Board of Trade, for you to play a vital part in the 
safety of Civil Aviation. You'll work on the latest 
equipment including Computers, Radar and Data 
Extraction, Automatic Landing Systems and 
Closed- Circuit Television, at Civil Airports, Air 
Traffic Control Centres, Radar Stations and other 
engineering establishments including Heathrow, 
Gatwick and Stansted. 

If you are 19 or over, with practical experience 
in at least one of the main branches of telecom- 
munications, fill in the coupon now. Your starting 
salary would be £869 (at 19) to £1,130 (at 25 or 
over); scale maximum £1,304 (rates are higher at 
Heathrow). Non -contributory pensions for estab- 
lished staff. 

Career prospects. Your prospects are excel- 
lent, with opportunities to study for higher qualifi- 
cations in this expanding field. 

Apply today, for full details and application 
orm. 
lr 

Write for details to: Mr. T. H. Mallett, B.Sc. (Eng.), C. Eng., 
M.I.E.E., Room 705, The Adel phi, John Adam Street, 
London, W.C.2 marking your envelope 'Recruitment'. 

Name 

Address 

Not applicable to residents outside the United Kingdom. 
RPW7 

NATCS National Air Traffic Control Service 
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UR 
OIJIDE TO 
ETTER 

ROME IN 1868 
PRACTICAL 1969 
HOUSEHOLDER 

FIVE FOR DRIVi 
d 

} Gutter and Flat Roof 
Renewal 

1 LOFT TO LIVE E I \ 
1Meoatin4 made easy 
FENCES and 110W TO 

FIX THEM 
GET 111N'.1 to FIUNNZS 

Packed with ideas and step -by -step 
instructions for a wide range 

of attractive home improvements 
indoors and out 

DECORATING MADE EASY CENTRAL HEATING 

KEEPING OUT THE RAIN ri LAYING A DRIVE 

GET DOWN TO FLOORS KITCHEN FITMENTS 

KNOW -HOW ON DRAINS A LOFT TO LIVE IN 

FIXING FENCES POWER TOOLS 

GET YOURS AT YOUR NEWSAGENTS TODAY 2/6 
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speed of take -up during the recording and play- 
back processes. In order to provide a "fast rewind" 
facility, a second pulley (or rubber idler wheel) is 
brought into action to connect to the rewind spool. 

SPOOL SIZES 
The smallest size of spool in common use is the 

"message" size of 3in. diameter. 5lin. is a size often 
used on popular tape recorders, while the Tin. 
spool is the standard for serious recording work. 
Semi -professional tape recorders will usually accom- 
modate reels up to l01in. in diameter. The size of 
the spool of course determines the length of play 
which can be achieved at one "run" of the machine. 
Another factor affecting total playing time is the 
number of "tracks" used by the recorder. 

Professional machines usually employ full -width 
heads but the standard for domestic use has become 
half- track. Here the tape heads cover a little less 
than half the available tape width (see Fig. 10). 
When the recorder is being used for normal 
monaural work, it can therefore be reversed 
at the end of the run, so that the previously 
blank half of the tape is brought into use. The same 
side of the tape (the dull, coated side) must of course 
always be in contact with the record /play head. 

For sterophonic use both tracks are used simul- 
taneously, and a stereo record /play head is neces- 
sary. This type of head consists of an "upper" track 
and a "lower" track head stacked vertically and 
connected to the left and right channels of the 
input signal. It is of course possible to use a stereo 
recorder for "mono" work and if desired, music 
can be recorded on the upper track and speech on 
the lower track. On replay, the two channels can be 
mixed, to give the effect of a commentary with back- 
ground music. 

T 0m" 
," 4 0.03.,.._Safety 

0043" 

1, 
0.043"-- 

4 
0043°- 

0.043_ 

0026"7 

0.026-S 9a 
0.026"--/ 

Fig. 10: The recorded track widths showing directions and safety 
gaps for both two and four track standards. 

A further development of the normal "two track" 
system has been the division of each of the two 
tracks into two further tracks, making a total of 
four tracks in all (see Fig. 10). The disadvantages of 
the four track system are (a) the signal to noise ratio 
is poorer; (b) there is more likelihood of cross - 
interference between channels; (c) extra care is 
necessary over tape quality and condition because 
the recording area comes to the edges of the tape; 
(d) editing of recordings is more difficult because, 
wherever a cut is made, four separate recordings will 
be involved. 

RECORDING TAPE 
As has already been remarked, the standard tape 

width is lin., and the magnetic oxide is generally 
backed on to clear plastic. In the earlier days of 
tape recording, paper tape was commonly used, and 
this was referred to as "craft based" tape; this had a 
low breaking point, and also a high noise factor due 
to the comparatively brittle nature of the backing. It 
is interesting to note that the very earliest experi- 
ments in magnetic recording employed, among other 
media, waxed paper impregnated with iron filings! 

The cheaper variety of tape on sale today may be 
acetate based, and although this is generally satis- 
factory, the breaking point is again fairly low, and it 
tends to become brittle, especially in cold weather. 
Better quality tape has a plastic backing known as 
polyester, and high quality tape will also have 
been pre- stretched before spooling; this is known as 
tensilised polyester tape. Different varieties of tape 
also have their own characteristic and can vary 
considerably in background noise and in high fre- 
quency response. An interesting experiment is to 
splice together several short pieces of different 
brands of tape and use it to make a sample record- 
ing. The most acceptable tape can usually be spot- 
ted upon replay as the quality and sound level vary 
between each joined piece. 

An important factor in assessing the playing time 
of a spool of tape is the actual tape thickness. A 
Tin. spool will hold 1,200ft. of standard thickness 
tape giving about half an hour of playing time at 
7+ i.p.s. (a further half -hour is obtained when the 
tape is reversed). With the introduction of thinner 
tape backings, "long play" tape is now common, 
giving 45 minutes playing time. Double play tape is 
also available, giving one hour's playing time at the 
same speed, and triple and even quadruple play 
tapes are now on the market. 

A SOLID STATE RECORDER 
From what has already been discussed, it will be 

obvious that the drive and capstan mechanism con- 
stitute a piece of precision engineering which is out 
of the range of most constructors. Battery tape 
decks using capstan drive are available for around 
£4 however, and as the amplifier etc., can be taken 
from the previously mentioned spool driven machine, 
this constitutes virtually the only expense. 

Apart from the battery connection, the only other 
connections which have to be made between ampli- 
fier and the tape deck consist of two leads from the 
record /play head on the tape deck. These are con- 
nected to the piano key switches, and in the record 
position the signal take -off lead (from C6) should 
be connected to the head via the record switch. 

On replay, the record /play leads go via the play 
piano key to the input section of the transistor ampli- 
fier. This will have a microphone jack socket in 
circuit, M1, and the flying lead from the piano key is 
connected to the jack socket so that it connects the 
base circuit of TR1 via Cl when the microphone 
jack is removed. If it is desired to leave the micro- 
phone in the jack socket during replay, then the 
contacts on the play and dictate keys should be used 
to provide the requisite "switchover" from micro- 
phone input (on record) to head input (on replay). 
Erasure is automatically achieved by permanent 
magnet when the dictate key is depressed, and d.c. 
bias is provided on record via R13. 

TO BE CONTINUED 
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PART 4 
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Nlicrophone transformers have special requirements 
due to the high sensitivity and impedance associa- 
ted with the circuit. Great care is taken in design, 

and very large high inductance windings are used. The 
coil is usually resin potted in a cylindrical aluminium or 
in a quality transformer mumetal can. Lead -out wires 
usually protrude as flying leads. The transformers are 
thus fully screened both magnetically and electrically 
from surrounding fields. Prices are relatively high, 
from 15s. to £10. 

Pulse and inverter transformers often use iron cored 
coils and for these types special methods are required. 
In general, thin laminations and low resistivity windings 
are used. Occasionally air gaps are deliberately intro- 
duced to prevent saturation, and thus extend the limits 
of usefulness, although this reduces the inductance. 

As coils of a given power requirement reduce drasti- 
cally in size as the frequency is increased, high frequency 
transistor inverters are used increasingly in miniature 
circuits. Often the inverter transformer is designed to 
saturate and provide the transistor switching action. 

Swinging chokes are also used increasingly to cut 
down circuit size. These inductors decrease in induc- 
tance as the standing d.c. current through them in- 
creases. This effect is achieved by using two different 
core materials one of which saturates at low current, 
or by using an air gap in part of the core. The induc- 
tance is therefore high until saturation at which point 
it reduces to the portion of material which has not 
saturated. 

Former Wound Coils 
These coils are extremely common and find their 

greatest use in radio circuitry. The formers are made of 
various plastic materials such as polystyrene and 
generally have provision for a dust core to be inserted. 
The core material is of fairly low relative permeability, 
from 2 to 100, and therefore the inductance is low, from 
0.11J.H to 10mH. Figure 1 shows a typical former 
wound coil with an iron dust core. Both iron dust and 

High frequency winding 

Iron dust or 
ferrite core 

Coil former 

Close wound winding -e- :j1 Winding terminations 

Fig. 1: Former wound coil. 

07n 

EM] 

¡MINN. 

M. K.TITMAN, B.Sc. (Eng) 
ferrite cores are used and because of the inherent air 
gaps they are non -saturable. The winding terminations 
are soldered to the pins on the base of the former, 
which usually provides the screw mounting holes. 

These inductors and transformers are used for radio 
frequency chokes, aerial tuning coils and transmitter 
tank circuits, and are often wound by the home con- 
structor. Because of the rather hit- and -miss methods 
of winding that are employed many newcomers are 
dismayed by coil winding. This is further aggravated 
by the lack of information displayed on circuit dia- 
grams. Much information is published on coil winding 
and various charts and abacs can be used. One useful 
formula for an air -cored coil is due to J. H. Reyner: 

0.2 N2 d2 ¡d-2.25 Dl L-3Sd+81x` d 
(1) 

where L is the inductance, N the number of turns, 
d the external diameter in inches, 1 the winding length 
and D the depth of winding. 

For a single layer coil the bracketed term is unity. 
As a very rough guide however 20-36 s.w.g. can be 
used from 100kc /s to 10Mc /s and 16-20 s.w.g. for coils 
up to 100Mc /s. 

On a ¡in. diameter former approximately 4 turns of 
18 s.w.g. will give tuning with a 100pF capacitor at 
30Mc /s whilst 10 turns gives 15Mc /s, 20 turns 8Mc /s 
and 40 turns of 30 s.w.g. gives 4Mc /s. Hence trial and 
error and common sense readily result in the desired 
coil. Cores and formers cost from 6d. to 2s. 6d. 

Ranges of r.f. and oscillator coils are available from 
4s. to 10s., and many people prefer to purchase 
coils ready wound. I.F. transformers are also wound on 
formers, and can be purchased between 10s. and £2 in 
matched pairs. These particularly require careful design 
since a very important factor is the Q or quality of the 
coils. I.F. transformers require a high Q to give good 
rejection of unwanted signals and to define the band- 
width. The value of Q depends on the formula: 

2zrf L 
Q- R 

where f is the frequency in c /s, L the coil inductance in 
henrys and R the dynamic (r.f. +d.c.) resistance in 
ohms. 

The formula shows that to obtain high Q factors the 
ratio of inductive reactance to resistance must be high, 
and coils with Q factors of 100 -1,000 are readily avail- 
able. I.F. coils are usually screened with aluminium 
alloy cases and have ferrite or iron dust cores to give 
tuning adjustment. 

The resistive portion of the formula for Q consists 
of both the d.c. and r.f. resistances and this is due to the 
skin effect. At radio frequencies the current path is 

(2) 
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DE LUXE PLAYERS 
PORTABLE CABINET As illus- 
trated. 
player 

To 
orautoohange 66 r. 9/ 

RCS AMPLIFIER B WATT. 
Ready made and tested. This 
is a 2 -stage unit using a 
triode pentode con- 
denser coupled valve " 
giving 8 watts out- 
put into a 3 ohm 
loudspeaker. Tone 
and volume controls 
mounted on chassis 
with knobs. Supplied 
with loudspeaker and 
valve UCL82. Frequency res- 
ponse 50- 12,000 cps. 59/6 Sensitivity 200mV. 
SINGLE PLAYERS MONO 
BSR GU7 9v. 
Battery Model .. £4.19.6 
EMI Junior Mains £2.19.6 
Garrard ORPB2 .. 66.19.6 

Post 5/6 
each item 

AUTOCHANGERS MONO 
NOR Superalim £6.19.6 
Garrard ATOO Mk U£12.19.ß 
B8R Transcription 
11A70 Stereo /Mono 212.19.6 

All fitted LP /78 stylii and mono pickup crystal complete. 
Stereo /mono pickups 20/- extra except IIA70 

GARRARD TEAKWOOD BABE WH.1. Ready 65/- 
out out for mounting 1000, 2000, 3000, SP25, ATOO. 
GARRARD PERSPEX COVER SPC.1 for WB.1 65/- 

1/E LUXE STEREO GRAM CHASSIS V.H.F., MW, 8W 
19 -50m. SW 80 -180m. Magie eye, push buttons. el 9.19 
6 valve plus root. Sise 15 71 x Bin. high. 

PICK -UP ARM Complete with ACOS LP -78 0P67 and Stylil 
29/6; Xtal GP67 17/6; Stereo Ceramic 35/ , 

CRYSTAL MIKE INSERTS 
113 x Iin. 6/8; ACOS 

MOVING COIL MIKE with Remote Control Switoh 19/6 

PORTABLE 
TRANSISTOR 
AMPLIFIER 
PLUS 
DYNAMIC 
MICROPHONE 
A self -contained fully 
portable mini p.a. system. 
Many uses - ideal for 
Parties, or as a Baby 
Alarm, Intercom, Tele- 
phone or Record Player, 
Amplifier, etc. Attractive resin ONLY 

90 
POST 

covered cabinet size 12 s 9 x 4in. with I FREE 
powerful 7 x 4in. speaker and four transistor one watt 
power amplifier plus ultra sensitive microphone. Uses PP9 
battery. Brand new in Makers' carton with full makers' 
guarantee. World famous make. 

WEYRAD P50- TRANSISTOR COILS 
RA2W 81n. Ferrite Aerial Spare Cores 8d. 
with ear aerial poll .... 12/8 Driver Trans. LFDT4 9/8 
Ose. P50 /1AC 5/4 Printed Circuit, PCA1 . 9/8 
I.F. P50 /2CC 470 ka /s 5/7 J.B. Tuning Gang .... 10/8 
3rd 1.F. P50 /8CC 8/- Weyrad Booklet .. 2/- 
Teleseopio Chrome Aerials 8m. extends to 23ín. 5/ -. 
Ferrite Rods 8 x lin. 4/ - 6 x lin. 5/ -. 

VOLUME CONTROLS 80 ohm Coax 8D yd. Long spindles. Midget Sze 
5K. ohms to 2 Meg. LOG or SEMI -AIR SPACED 
LIN. L/8 3 / -. D.P. 5/- 40 yd. 20/ -; 60 yd, 30/ -. 
STEREO LIS 10/8, D.P. 14/8. FRINGE LOW LOSS 

1 /6 5K. S.P. Edge type, 5/ -. Ideal 025 lines yd. 

VEROBOARD 0.15 MATRIX 
8i x 51n.8/8.21 ' ß11n.3/2.31 - 81in.3 /8. al 5in. 5 /2. 

EDGE CONNECTORS 18 way 5/ -; 24 way 7/6. 
PINS 38 per packet 3/4. FACE CUTTERS 7/0. 

S.R.B.P. Board 0.15 MATRIX 21ín. wide 6d. per lin. Slin. 
wide 9d. per lin.; bin. wide 1/- per lin. (up to 17ín.). 
S.R.B.P. undrilled 'hein. Board. 10. Sin. 3/ -. 
BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2lin. sides 
7 x 41n., 5/8; 9 x 7in., 8/8; 11 .3in., 8/8; 11 r 7in. 7/8; 
18 x 91a., 9/6; 14 x llin., 12/8; 16 14in., 15/, 
ALUMINIUM PANELS 10 s.w.g.12 . 12 in. 8/8;14 :v 9 in. 5/6; 
12 x 8 in. 4/8; 10 x 7 in. 8/8; 8> 8 in. 2/6; 8> 4 in. 1/8. 

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

lin. 18/- lin. 17/6 1kin. 19/6 11ín. 24/- 2' /,sin. 44/3 
Iin. 18/- lin. 19/6 1kin. 20 /6 11 in. 29/- 21in. 67/3 
Iin. 16/9 1'hein 19/6 ltin. 21/6 Zia. 30/- lin. sq. 86/8 

'SONOCOLOR' CINE RECORDING TAPE 
5- reel, 900' with LP strobe markings, also cine light 
deflector -mirror for syuehroniaation. 14/- each. 
UNIVERSAL TAPE CASSETTES C60. OUR PRICE 14/ -. 

Tape Spools 2/8. Tape Splicer 5/ -. Leader Tape 4/8. 
Reuter Tape Heads for Collar° models 2 track 21/- Pair. 

"THE INSTANT" 
BULK TAPE 
ERASER AND 35!_ 
RECORDING Post 
HEAD 2/6. 
DEMAGNETISER 
200 /250 v. A.C. Leaflet S.A.E. 

a 
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VV 
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BARGAIN STEREO /MONO SYSTEM 
Attractive SlimlinO PLAYER CABINET with B.B.R. UA2b 
Deck, 4 + 4 AMPLIFIER and TWO matched 
LOUDSPEAKERS Carr. 10 /8 f 19.19.6. (Only 4 pairs 01 wires to foin). 

NEW TUBULAR ELECTROLTTICS 
2/850V .. 2/8 
4/850V .. 2/8 
8/450V .. 2/8 
113/450V .. 8/- 
32/450V .. 8/9 
25/25V .. 1/9 

CAN TYPES 
100 /25V .. 2/- 8 /800N . 9/8 
250/25V .. 2/6 16 /600V .. 12/8 
500/25V .. 4/- 18 +5009 . 7/8 
8 +8/450V .. 8/6 82 +82/250V 8/6 
8 +1ß/450V.. 3/9 50 +50/850V 7/- 
1ß+18/450V 4/3 80 +100 /850V 11/8 

50/50V 2/- 82 +82/850V 9/8 8000 /309 8/6 
SUB.MIN. ELECTROLYTICS. 1, 2, 4, 5 8, le, 25,80,50,100, 
250mF 15V 2/ -; 500, 1000mF 12V 3 /8; 2000mF 25V 7/ -. 
CERAMIC. 500V 1pF to 0.01mF, 9d. D ses 1 / -. 
PAPER 360V -0.1 9d; P5 2/6; 1mF 3/ -; 2mF 150V 8/ -. 
500V -0001 to 0.05 9d; 0.11 / -; 025 1/8; 0-5 8/ -. 
1,000V- 0001.00022, 00047, 0.01, 0.02, 1 /6; 0047, 0.1, 2/8. 
SILVER MICA. Close tolerance 19 o. 5 -500pF 1 / -; 660- 2,200pF 
2/ -; 2,700- 5,600pF 8/8; ß,8000F -0.01, mid 8/- each. 
TWIN GANG. "0 -0" 208pF+ 1760, 10 /6; 365pF, minia- 
ture 10 / -; 500pF standard with trimmers, 9/8; 500pF 
midget less trimmers, 7/6; 600pF slow motion, standard 9/ -; 
small 8 -gang 5000 18 /9. Single "O" 8650 7/6. Twin 10 / -. 
SHORT WAVE. Single hOpF, 25pF, 50pF, 75pF, 100pF, 
160pF, 200pF, 10 /8 each. Can be ganged. Couplers 9d. each. 
TUNING. Solid dielectric. 1000, 800pF, 600pF, 7/- each. 
TRIMMERS. Compression oeramio 80, 50, 70pF, 1 / -; 
10opF, 150pF,1 /3; 250pF,1 /6; 600pF, 7500, 1/9; 10000, 2/6. 
250V RECTIFIERS. Selenium 1 wave 100mA 5/ -; BY10010 / -. 
CONTACT COOLED i wave 60mA 7/6; 85mA 9/6. 
Full Wave Bridge 75mA 10/ -; 150mA 19/8; TV recta. 10 / -. 
NEON PANEL INDICATORS. 250v. AC /DC, 3/8. 
RESISTORS. Preferred values, 10 ohms to 10 meg. 
1w.. Iw.. lw., 20% 3d.; 11w. 8d.; 2w. 1 / -; 1w. 10% 8d. 
HIGH STABILITY. In. 1 %. 10 ohms to 10 meg. 2/ -. 
Ditto 5'36. Preferred values 10 ohms to 22 meg., 9d. 
5 wall 0.5 to 8.2 ohm 3w. {2/- 

2/- 10 watt WIRE -WOUND RESISTORS { 
16 watt 10 ohms to 8,800 ohms 2/- 

10K,15K,20K.25K,88K,1OW.3/- 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 
6 or 12v. outputs. 11 amp. 8/9; 2a., 11 /8; 9a., 17/8. 
CHARGER TRANSFORMERS, P. & P. 5/ -. Input 200 /250v. 
for 6 or 12v., 11 amps., 17/8; 2 amps., 21/ -; 4 amps., 80 / -. 
WIRE -WOUND 3 -WATT WIRE -WOUND 4 -WATT 
POTS. T.V. Type. Values STANDARD SIZE POTS. 

LONG 10 ohms to 
Carbon 80K to 28 meg. 4/6 50 OHMS to D100 K.. 76 
VALVE HOLDERS, 9d; CERAMIC 1 / -; CANS 1/- 

NEW MULLARD TRANSISTORS 6/- each 
0071. 0072, 0081, 0044, 0C45, 00171, 00170, AF117 

REPANCO TRANSISTOR TRANSFORMERS 
TT45. Push Pull Drive, 9:1 CT, 8/ -. TT46 Output, CT8:1, 6/ -. 
TT49. Interstage 20:1, 8/ -; TT52 Output 8 ohms, 4.5:1, 6/ -. 
TT23 /4 PAIR 10W Amp. Transformera and circuit 45/ -. 
TRANSISTOR MAINS POWER PACKS. FULL WAVE 
9 volt 500mA Size 4) . 21 lin. Output terminals. 49/6 Switched.Metal case, crackle finish. On/off switch. 
Half Wave 9 volt 50mA Size 2; , i)in. Snap terminals 32 /8. 
9 volt 500mA TRANSFORMER ONLY. 21 < 11 x 11ín. 10/6. 

MAINS TRANSFORMERS 
5 /peach 

250 -0 -250 50 mA. 6.8v. 25. Centre tapped 19/8 
250 -0 -250 80mA. 6.3v. 3.5a. 8.8v. la. or 5v. 2a 80 /- 
850 -0 -350 80mA. 8.8v. 3.5a. 6.3v. la. or 5v. 2a 85/- 
800- 0 -500v. 120mA., 8.3v. 4a. C.T.; 6.3v. 2a. 45/- 
MINIATURE 200v. 20mA., 6.3v. la. 21 ' 2. 11in 12 /6 
MIDGET 220v. 45mA., 6.3v. 2a. 21 . 2/ r tin 17/8 
HEATER TRANS. 6.3v. l Ia., 8/6; 8.3v. 4a. 12/8 
Ditto tapped see. 1.4v., 2, 8, 4, 5, 8.3v. 11 amp 12/8 
GENERAL PURPOSE LOW VOLTAGE, Outputs 8, 
4, 5, 6, 8, 9, 10, 12. 15, 18, 24, and 80v. at 2a. . 80/- 
1 amp., 6, 8, 10, 12, 16, 18, 20, 24, 80, 96, 40, 48. 0085/- 
8 amp., 0 -12v. and 0 -18v. 19/6 
AUTO TRANSFORMERS 0- 115 -230v. Input /Output, 
ß0w. 18/8; 150w. 30/ -; 500w. 02/6; 1000w. 175/ -. 

COAXIAL PLUG 1/3. PANEL SOCKETS 1 /8. LINE 2/ -. 
OUTLET BOXES. SURFACE OR FLUSH 4/8. 
BALANCED TWIN FEEDERS 1/- yard 80 or 300 ohms. 
JACK SOCKETS Std. open- circuit 2/6, closed circuit 4/6. 
Chrome Lead Socket 7/8. Phono Plugs 1 / -. Phono Socket 1 / -. 
JACK PLUGS Std. Chrome 3/ -; 8.5mm Chrome 2/8. 
DIN SOCKETS Chassis 3 -pin 1 /6; 5 -pin 2/ -. 
DIN SOCKETS Lead 3 -pin 3/6; 5 -pin 5/ -. 
DIN PLUGS 3 -pin 3/8; 5 -pin 5/ -. 
WAVE -CHANGE SWITCHES WITH LONG SPINDLES. 
2 p. 2 -way, or 2 p. 8 -way, or 3 p. 4 -way 4/8 each. 
1 p. 12 -way, or 4 P. 2 -way, or 4 p. 3 -way, 4/6 each. 
Wavechange "MAKITS" 1 p. 12 -way, 2 p. 6 -way, 3 p. 4-way, 
4 p. 3 -way, 8 p. 2 -way, 1 wafer 12/ -, 2 wafer 17/-, 3 wafer 22/ -. 

Additional wafers 5/- each wafer up to 12 max. 
TOGGLE SWITCHES. sp. 2/8; sp. dt. 3/8; dp. 3/6; dp dt. 4/8. 

MINI -MODULE 
LOUDSPEAKER KIT 

10 
TT 

55 Carr. 
WA 5/- 
Triple speaker system combining on 
ready cut barre. 'in. chip -board 
15 s 8; in. Separate Bass, Middle and 
Treble loudspeakers and crossover 
condenser. The heavy duty 5in. 
Bass Woofer unit has a low bass re- 
sonance cone. The Mid -Range unit 
is specially designed to add drive to 
the middle register and the tweeter 
recreates the top end of the musical 
spectrum. Total response 20- 15,000 ;_}_ 

cps. Full instructions for 3 or 8 ohm 
Teak Veneered Bookshelf Enclosure 55.10.0 extra. 

BAKER 12in. 
DE -LUXE MKII 
LOUDSPEAKER 
Suitable for any Hi -Fi 
System. Provides truly rich 
sound recreating the music- 
al spectrum virtually flat 
from 25- 16,000cps. Latest 
double cone with special 
"Ferroba" ceramic mas. 
net. Flux density 14,000 
gauss. Bass resonance 32- 
38cps. 15W British rating. 
Voice coils available 3 or 

S or 15 E9 Post 
ohms. Free 
48 page Enclosure 
Manual 5/9 post paid 

BAKER "GROUP SOUND" SPEAKERS -POST FREE 
'Group 25' 'Group 35' 'Group 50' 
rw: 6 gns. gów' 8 gns. 6óW: 18 gns. 

ALL MODELS "BAKER SPEAKERS" IN STOCK 

Super Cone Tweeter 21in. square, 3- 17kc /s. 10W 17/0. 
Quality Horn Tweeters 2- 18ko /s, 10W 29/6. Crossover 18/8, 
LOUDSPEAKERS P.M. 3 OHMS 21in, Sin, 4in, 5in, 7 < 41n. 
15/8 each; Sin 27/6; filin 22/8; 10in 87/6; 8 < 5in. 21/ -; 121a. 
Double cone 3 or lb ohm 36/ -; 10 x Bin. 80 / -. 
E.M.I. Double Cone 131 Sin., 8 or 15 ohm models, 45/ -, o 
with twin tweeters, crossover and H/D magnet, 79/6. 
SPECIAL OFFER i 8 ohm, 21in; 6 y 4in; 80 ohm, 21in, 2f in 

15/6 EACH 25 ohm, 8 x 4in; 85 ohm, Sin 
TYPE 15 ohm, 10 x liln. 7 x 4in. 

5in. WOOFER. 8 watts max. 30.10,000 cps. 8 or 15 ohm 89/6. 
OUTPUT TRANS. EL84 etc. 4/8; MIKE TRANS. 50:1, 8/9 
SPEAKER FRET Various Tygan samples. Send S.A.E. 

ALL PURPOSE HEADPHONES 
H.R. HEADPHONES 2000 ohms General Purpose.. 19/8 
H.R. HEADPHONES 2000 ohms Super Sensitive .. 85 / -, 
LOW RESISTANCE HEADPHONES 8 -5 ohms.... 85/- 
DE LUXE PADDED STEREO PHONES 8ohms .... 79/8 

MINETTE 
AMPLIFIER 
A.C. Mains Transformer. 
Chassie sise 7 . 31 < 4in. 
High. Valves ECL82, 
EZ80. Quality output 3 
ohm. With engraved fas- 
cia. valves, knobs, volume and tone controls, 695 wired and tested. 12 month guarantee. Post 5/8 

ALL EAGLE PRODUCTS 
SUPPLIED AT LOWEST PRICES 

BARGAIN AM TUNER. Medium Wave. 79/6 Transistor Superbet. Ferrite aerial, 9 volt. 
BARGAIN DE LUXE TAPE SPLICER Cuts, 17/6` trims, loins for editing and repairs. With 3 blades. 
BARGAIN 4 CHANNEL TRANSISTOR MIXER. Add 
m sisal highlights and sound efeots to recordings. 
Will min Microphone, records, tape and tuner 59/6 with separate oontrols into single output. 9 volt. 
BARGAIN FM TUNER 88 -108 Mc /s Six Transistor. Ready 

tuning.. Szea6 >4>Oln.;t9volt.slidesial f6.19.6. 
BARGAIN 8 WATT AMPLIFIER. 4 Transztor 69/6 Push -Pull Ready built, with volume control. 9v. 

45 -PAGE EAGLE CATALOGUE 5/- Post Free 

* RADIO BOOKS * (Postage 9d.) 
Practical Transistor Receivers 5/- 
Praotioal Stereo Handbook 3/6 
Supersensitive Transistor Pocket Radio 3/6 
High Fidelity Speaker Enclosures and Plans 5/- 
Radio Valve Guide, Books 1, 2, 8, or 4 ea. 5/- No. 5 ea 6/- 
Practical Radio Inside Out 4/8 
Shortwave Transistor Receivers 5/- 
Transistor Communication Sets 0/- 
Modern Transistor Circuits for Beginners 7/8 
Sub-Miniature Transistor Receivers 5/- 
Wireless World Radio Valve Data 9/6 
At a glance valve equivalents 8/- 
Valves, Transistors, Diodes equivalents manual 10 /6 
How to receive Foreign T.V programmes on your set 
by simple modifications 5/- 

SANGAMO 3 inch SCALE METERS 
Various calibrations/movements, 500 Mieroamp; 45/- 1 MGliamp ; 50 -0 -50 Mioroamp, etc. S.A.E. for list. 

POCKET MOVING COIL MULTIMETER. 49/5 
0 -1,000 AC. /DC. ohms 0 to 100k, eto. Ip 
SUPERIOR MOVING COIL MULTIMETER 

99/6 0- 2- 500v.D.C. 20,000 ohms per volt, 0- 1,000v. A.C. 
Ohms 0 to 6 meg. 50 Mloroamps (Full list Meten S.A.E.' 

BRAND NEW QUALITY 
EXTENSION LOUDSPEAKER 
Black plastic, cabinet, 20ít. lead and 
adaptors. For any radio, intercom, tape 
recorder, eta. S to 15 ohms. PRICE 
Size: 71 x 51 ' Sin. POST 2/830 

/ 
- 

Minimum Post and Packing 2/6. RETURN OF POST DESPATCH. CALLERS WELCOME- CUSTOMERS FREE CAR PARK C.O.D. orders £1 min. 5/- extra. 

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE ROAD, WEST CROYDON 
Full list 1/- Written guarantee with every purchase. (Export -send remittance and extra postage, no C.O.D.) Buses 133. 68 pass door. S.R. Stn. Selhurst Tel. 01424 -1668 
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PEAK SOUND 
Aids to economical high fidelity 

ESI10 -15 
BAXANDALL 
SPEAKER 

"A 
thoroughbred" 
SAYS 
RALPH WEST 
HI -FI NEWS 
OCTOBER. '68 

"The immediate im- 
pression was of a 

thoroughbred spea- 
ker, smooth and 
effortless ... voices 
were uncannily real. 
Once again we see 
the possibility of 
Rolls Royce stan- 
ards ... when you 
know how." 

A revolutionary advance in design logic 
We can only quote briefly from the report in Hi -Fi News which goes 

thoroughly into the merits of this remarkable loudspeaker. We supply 

the kit exactly to the specifications described by the designer, P. J. 

Baxandall in Wireless World (Aug. and Sept.). These designer- approved 

Peak Sound Kits come ready for instant assembly. Frequency range - 
60 to 14,000 Hz (100 -10,000 Hz +3 dB); impedance -15 ohms; 

loading up to 10 watts R.M.S.; size 18" x 12" x 10 ". Here indeed is 

quality performance of a very high order for a very modest outlay. 

Equaliser assembly 36/- (p /p 1/6): 
Speaker unit 38/- t 8/11 P/T (p /p 5/ -): 
Teak finished cabinet assembly £6.3.6 
+ 12/8 P/T (Carr. 8/6). Cross -over choke + 21/7d. P /Tax. 

for additional woofer, £1.2.6 (p /p 2/6). (Carr. in U.K. 11 /6) 

£9.11.6 

A new 
Peak Sound 

Power 
Amplifier 
THE PEAK SOUND 
PA/12 -15 (12 watts 
R.M.S. out into 150) 
is for the construc- 
tor who appreciates 
both sensible design 
and genuine power and hi -fi performance. Available built or in kit form. 

Response 10 Hz 45 KHz +0.5 dB. Distortion at max. output Cl . %. 

43 dB neg. feed back. Size 5" x 31" x 11 ". With full instructions. 
Pre -amp. details available. 

Kit less 
BUILT heat sink Heat 

AND TESTED £5.19.6 and board £3.19.6 sink6 /- 
(P/P built or kit, 2/6.) (p /p 1/6) 

From your dealer or direct in case of difficulty. 
PEAK SOUND (HARROW) LTD., 32 St. Judas Road, 
Englefield Green, Egham, Surrey Telephone: EGHAM 5316 

TO PEAK SOUND. 7 
Please send (post free) 

for which I enclose £ s. d 

NAME 

ADDRESS 

Block letters please 
L 

PW369 

The 
professional 

A really professional training- that's 
what you get in the Army. 
15 months course in electronics with the 
Royal Signals (for instance) with the most 
modern equipment and the best 
instructors soon makes the 
whole business second 
nature to you. And quite 
apart from setting you up 
for life, it'd give you a good 
deal of pleasure. Because 
Army life's varied enough 
to make every day full of 
interest. Look into it. 
If you're between 17 and 
30 it's wide open to you. 

M70994401 

NAME 

ADDRESS 

TOWN 

COUNTY.. 

DATE OF BIRTH 

For all / the facts 
send off / this coupon 

TO: ARMY CAREERS MP6(A). 
LANSDOWNE HOUSE, BERKELEY 

SQUARE, LONDON W I% AAA 
PLEASE SEND ME THE 

LATEST FREE ARMY LEAFLET. 

(You must be a 
resident in the U.K.) 
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confined to the surface layers of the conductor and 
hence the resistance tends to increase. In order to limit 
this effect in high Q circuits the conductor is often silver 
plated, or with multi -turn coils Litz wire is used. Litz 
wire consists of a number of thin conductors bundled 
together. This has the result of increasing the surface 
area and thus giving lower r.f. resistance values. 

Many radio circuit coils are now made in ultra 
miniature form for mounting directly on printed cir- 
cuits. As these versions are only slightly larger than the 
average transistor they have great application in 
miniature receivers. They are available in sets consisting 
of r.f., oscillator and two it coils from 15s. to £3. 

Self- supporting Coils 
Commonly v.h.f. and transmitter power coils are 

self -supporting. As the frequencies are high the number 
of turns is small, and in order to reduce skin effect 
large diameter conductors of 12 -18 s.w.g. are used. 
The better quality coils are silver plated to further reduce 
the r.f. resistance. 

The home constructor usually winds these coils 
around a tube and experiments to obtain the correct 
inductance. Most f.m. circuits give details of any coils 
to be wound. Lack of information should not deter 
the novice, for experiment is simple and 20 turns of 
16 s.w.g. wound on a pencil and then chopped gradually 
to give the required inductance is usually successful. 

For transmitter coils }in. copper tubing is often used, 
and many varieties are available on the market. Variable 
types with sliding contacts are available and silver 
plating is 'common. These coils are fairly large, 6 x 2in. 
in diameter or more, and reasonably expensive, from 
£1 to £10. When building these coils it. is as well to 
remember that porcelain supporting members should 
be used as sparingly as possible since high r.f. power 
results in great stress in the material. 

Ferrite Pot Cores 
A very wide range of core types and mountings is 

produced. An average form of core is shown in Fig. 2. 
The coils are wound on a small plastic bobbin, and end 
wires left protruding 5 -6 inches out of the bobbin. This 
is slipped over the centre spindle of the half -core and 
the other core located on the top. The end connections 
are located in grooves in the cores. The core is rigidly 
held by a metal clamping assembly which usually 
incorporates the terminals for end connections. The 
coils are mounted on the circuit by one or more bolt 
connections. 

Ferrite cores are designed for use in the general 
range lkc /s to 15Mc /s for both inductors or trans- 

Ferrite core 

Plastic bobbin 

Fig. 2: Ferrite pot core 

formers and the number of turns for 1 mH inductance 
varies from 20 to 250. As the permeability varies from 
20 to 400 they are not as effective as iron cores at low 
frequencies but due to the inherent air gaps in the 
material they tend to be non -saturating. They have no 
eddy current losses whilst hysteresis losses are kept to a 
minimum. 

Ferrite core inductors and transformers are used 
from audio frequencies to r.f. as low power trans- 
formers, filtering inductors, tuned loads, oscillator 
transformers, thyristor trigger transformers, etc. Most 
circuits give details of the winding of transformers and 
the type of core to be used. However, the design is 
readily modified to suit existing cores by adjusting the 
winding to give the correct frequency, inductance and 
turns ratio. The costs vary from 10s. to £4, depending 
on the fittings used. 

Ferrite Rods 
Ferrite rod cores are used extensively in modern 

transistor receivers as the aerial coil circuit up to 
20Mc /s. They consist of ferrite material in rod form of 
approximately sin. diameter and from 4 to loin. long. 
The rods are available at 1s. to 5s. each. In common 
with the alternative former wound coils the number of 
turns is dependent on the frequency range (waveband) 
to be covered. The rods have a permeability of between 
10 and 25, which increases with length up to approxi- 
mately 10in. ; the resulting Q factors are from 100 to 
500. Figure 3 shows the 'construction of a ferrite rod 
aerial with coils wound for medium and long waves. 
Wave winding Coil-formers Close wound 

winding 

Ferrite rod 
Fig. 3: Ferrite rod aerial. 

Table 1: Ferrite Rod Aerial Windings 

Waveband Frequency Turns Wire type 
Winding 
form 

Long 
Medium 
Short 
Short 

250kc /s 
1 Mc /s 

10Mc /s 
20Mc /s 

175 
54 

6 
4 

Litz 9- strand 
Litz 22- strand 

22 s.w.g. 
22 s.w.g. 

Wave 
Close 
lin. 
lin. 

The coils are wound on card formers with terminals for 
the coil termination. Using a tuning capacitor of 500pF 
the winding details are as given in Table 1. The long 
wave coil is wave wound in which the turns cover the 
entire length of the coil many times. Close wound coils 
are wound with each turn in close proximity to the 
last. Short wave windings are open, and cover the 
full l in. with 41 to 6 turns. 

When the coils are wound the receiver is lined up and 
tuned by adjusting the coil positions relative to the 
ends of the rod. The card formers are then fixed in 
position with drops of wax. 

Toroids 
Ferrites, iron dust and iron cores are available in 

toroidal form. The advantage of this construction is 
that stray magnetic fields are held to a minimum. 
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Mechanical winding of toroids is more difficult than 
bobbin coils and therefore they tend to be slightly 
more expensive. 

Toroids are used for filters, magnetic stores, magnetic 
amplifiers, saturating inverter coils, pulse transformers, 
etc. A typical toroid is shown in Fig. 4. 

Ferrite and iron dust cores are usually pre -moulded 
and ceramic covered whilst iron cores are made of 
iron alloy tape wound in a reel and surrounded by a 
plastic cover to protect the windings. Windings are 
usually of enamel covered wire covered with tape. The 
coils are either mounted directly with the coil termina- 
tions as flying leads, or the whole is resin encapsulated 
in a metal container and connections made to terminals 
or printed circuit pins projecting through the casing. 

Ferrite and dust toroidal cores can be obtained 
readily at I s. to 5s. each, and inductance information 
is usually supplied. They are very suitable for differen- 
tiating and trigger transformers for switching thyristors 
and power circuits. Trial and error will produce the 
required transformer, whilst the inductance required can 
be calculated from the pulse width, voltage and current 
using the formula: 

V=-L x 
di 

V : (3) 
or L =- 01 

where L is the coil inductance, V the voltage across 
the winding (volts), T the pulse width (secs) and Al 

the change of current (A). 

Recapitulation and Future Trends 
We have seen that the range of coils manufactured 

is wide and the construction and materials are dictated 
largely by circuit requirements. Standard coils are 

Fig. 4: Toroidal transformer. 

available for most applications but are difficult to 
obtain for unorthodox or new requirements. Prototype 
coils are built as a service by most manufacturers but 
these are expensive and take between 2 and 6 months to 
make. Therefore the only solution for the home con- 
structor is to wind and build his own coils using avail- 
able materials. 

In general, satisfactory coils can be reconstructed 
with a very limited knowledge of coil design. The main 
requirement is common sense and trial and error. The 
novice to coil design, once he takes the plunge, is often 
surprised at the simplicity of obtaining the desired 
results. They may not always be ideal in design but will 
fill the bill, which is all that matters. 

Future trends will be towards even greater diversity 
of coil type, especially in the field of switching, inverter 
and pulse circuits. Power supplies, which at present 
are limited in size by the large mains transformer, will 
reduce in size as high frequency switching supplies 
take over. Most coils will reduce in size as better 
materials become available. 

TO BE CONTINUED 

In the March issue of 

PRA C T/CA L TEL E V/S/Ol1 / 
* PRACTICAL AERIAL DESIGN 
Start of a new series explaining aerial design and charac- 
teristics. Construction is dealt with in a practical way 
indicating the dimensions that are critical and those that 
are not, with simple formulae for calculating the dimen- 
sions for particular channels. Both v.h.f. and u.h.f. designs 
will be featured. 

* VIDEO AMPLIFIER 
Details of a simple video amplifier for use with a photo - 
multiplier tube in our flying -spot scanner. Also details of 
the receiver modifications required for scanning and 

display. 

* WORKSHOP HINTS 
Start of a new series providing useful hints and guidance 
on workshop techniques. The opening part deals with the 
practical problems of faulty transistor diagnosis and 

replacement, how to remove excess solder from printed 
panels and techniques for temporarily bridging com- 
ponents. 

* VALVE AND COMPONENT OVERHEATING 
Many TV faults cause valve or component over- heating. 
Do you know exactly what can be deduced and what 
remedial action to take ? This article provides a systematic 
guide to fault diagnosis when confronted with the 
symptom of overheating. 

* DISCOVERY OF CATHODE RAYS 
The cathode -ray tube was one of the first thermionic 
devices and played an important part in the development 
of electronic theory. This account of early experiments 
provides a lively introduction to electronic phenomena. 

* POWER SUPPLY TESTING 
Gordon J. King continues his treatment of this subject 
by telling how to test the h.t., boost h.t. and e.h.t. 

supplies in television receivers. He also takes a look at 

the use of silicon rectifiers for voltage dropping and 
colour receiver supplies. 

ON SALE FEBRUARY 21st. 
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SINCLAIR Z12 1H 

AMPLIE ER &PRE AMP 

12 watts R.M.S. continuous 
sine wave output. 

This is the recommended amplifier for those 

requiring great power versatility and reliability. 

This eight transistor amplifier is the most 

successful of its kind ever designed. It has an 

excellent power to size ratio and is easily adapted 

to a wide variety of applications. The Z.12 per- 

forms satisfactorily from a wide range of voltages 

and it can easily be run from car batteries. This 

true 12 watt amplifier comes to you ready built, 

tested and guaranteed together with useful 

manual of circuits and instructions for matching 

the Z.12 to your precise requirements. Two may be 

used for stereo, when the Sinclair Stereo 25 will 

be found the ideal control unit for use with it. 

Size -3in x 1 áin x 1 }in. Class B Ultralinear Output: Frequency 

response from 15 to 15,000Hz +1dB: Output suitable for loud- 
speakers from 3 to 15 ohms impedance. Two 3 ohm speakers may be 

used in parallel: Input 2 mV into 2K ohms: Output 12 watts R.M.S. 

continuous sine wave (24 watts peak); 15 watts music power (30 

watts peak) Power requirements 6 -20V d.c. from battery or PZ.4 

Mains Supply Unit. Ready built, tested and guaranteed. 

89/6 

SINCLAIR STEREO 25 
De Luxe Pre -amp and Control Unit for use with 
Z.12 Stereo assemblies. Switched inputs for P.U. 

(equalised to R.I.A.A. curve from 50 to 20,000 Hz 

+1dB), Radio and auxilliary. Supplied ready built 
with very attractive solid brushed and polished 
aluminium front panel. Control knobs for Bass/ 

Treble /Volume /Balance /Input are solid alumin- 
ium. Size -62 x 21 x 21in plus knobs. Built, 

tested and guaranteed. 
£9.19.6 

SINCLAIR PZ4 
STABILISED MAINS POWER SUPPLY UNIT 

Heavy duty transistorised power supply unit to 

deliver 18V d.c. at 1.5A. Designed specially for 
use with two Z.12 Amplifiers together with 
Stereo 25. Built, tested and guaranteed. 

sinlair 
99/6 

SINCLAIR RADIONICS LTD, 22 Newmarket Road, Cambridge. OCA -3 52731 
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CLAIR MICROMATIC 

sinlair 
SINCLAIR RADIONICS LIMITED 
22 NEWMARKET ROAD, 
CAMBRIDGE OCA -3 52731 

The world's smallest 
This fantastic little British pocket receiver 
is available in kit form to build for your- 
self or ready built, tested and guaranteed. 
Its range and selectivity must be exper- 
ienced to be believed. its power and 
quality everything you could want. The 

M icromatic tunes over the medium wave- 
band and has A.G.C. to counteract 
fading from distant stations. Bandpass 
tuning makes reception of Radio 1 

easier; in fact, you will find your 
Micromatic performing where other sets 

cannot be heard at all. The neat black 
case with aluminium front panel and 

tuning control give the Micromatic 
elegantly modern appearance. 

radio 
High quality mag- 
netic earpiece 

Choice of many 
stations 

Piays anywhere 

Kit in fitted / 
Q/6 pack t ed L4 

earpiece, 
solder and Instructions. 

Beuilt, test- r 
d and V1 M/ 

guaranteed, 

Mallory Mercury Cells 
RM.675 (2 regrd) each 
2/9 

SINCLAIR 11.14 
the most challenging loudspeaker 
design in years 
It is more than a matter of saving money when you choose the 0.14. 
This is the loudspeaker that delights experts and critics alike for its fine 
forward quality, its clarity and exceptional adaptability. Designed on 
original lines and from unusual materials, the Q.14 will easily carry up 
to 14 watts and has very smooth response from 60 to 16,000 Hz. 
Size -94in square x 43in deep, with matt black finish and solid 
aluminium bar embellishment. Input impedance -8 ohms. 

The Q.14 costs about a quarter of what you might expect to pay for a 

good stereo speaker system. A pair used with two Z.12s and the 
Stereo 25 will give you superb high fidelity to stand comparison with 
far costlier equipment. 

Try the 0.14 in your own home without 
delay. If it does not delight you, send it back 
and your money including cost of postage 
will be refunded in full. 

£7.19.6 
THE SINCLAIR Q.14 LOUDSPEAKER has a seamless sealed acoustic pressure chamber contoured to 
ensure forward sounding presence and wide dispersal of sound. The driver unit employs a massive ceramic 
magnet, special cone suspension and aluminium speech coil resulting in brilliant transient response. The input 
impedance of 8 ohms makes the 0.14 particularly suitable for use with transistor amplifiers. It can be used as 
a bookshelf speaker, a corner reflect or flush mounted on any appropriate flat surface, etc. 

GUARANTEE Should you not be completely satisfied with your purchase when you receive it 
from us, your money will be refunded in full at once and without question. 
Full service facilities available to all purchasers. 

ORDER FORM BRINGS PROMPT DELIVERY SENT TO YOU POST PAID 

To: SINCLAIR RADIONICS LIMITED 22 NEWMARKET ROAD, CAMBRIDGE. 
Please send POST FREE 

For which I enclose cash /cheque /money order. 
L 

NAME 

ADDRESS 

PW.369 

877 
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TRANSISTORS etc. SILICON DIODE Midget Electrolytic 
RECTIFIERS Conde. Wire Ends 

AC107 31- OC28 6/6 BY100 800 piv 2 /10 At 6d. each 

AC126 2/- 0C35 7/6 New 500 mA 0.8µF 26 volt 
A0165 Si- 0C44 210 250 ply 1/9 IAF 276 volt 
AC 3/- 0C45 218 2µF Avalanche 11A 150 volt 
ACY1 9 gig 0070 E/S 1200 piv 4/- 4µF 150 volt 
ACY21 8/9 0071 2/- Six Amy Series 640µF 2.5 volt 
AF116 S/- 0072 2(2 BYZI3 300 ply 8/6 
AF116 81- 0073 BYZ12 600 piv 4/6 
A11117 2/9 OC75 2/2/8 BYZ11 900 piv 5/- 
SFr L8 4/6 OC81 2/- BYZIO 1200 ply 516 

BFY51 4/- OCBID bi- Mallard Stack FW 
B6Y26 81- 0082D 218 Bridge 
BSY28 8/9 0C140 5/- 12A 100 piv 39/6 (3 / -) 
BBY65 8/- OC169 3/6 
BSY95A 8/- OC170 2/2 0A 1/8 OC171 2/2 
0A5 1/8 
0A9 1/8 0C200 9/6 

OA81 1/6 
0A85 1/6 00204 5/6 

0C23 5/8 
00 119 

TK22C 1/6 0C23 
0C25 tí /- 2N743 4/6 
0026 b/- 2N753 2/9 100 amp merles prices 
Crystal Dlodee -6 for 2 /6. (74.). available on request. 
Also ßµF 350V 1 /2, 26µF 25V 1/8 and 50µF 50V 119. Other electrolytics in current list. 

Postage, Packing and Insurance all above 7d. up to 3; 1/- from 4 -11; 12 and over paid. 

2 GANG VAR. CONDENSER: Mod., small, air- spaced,0005 ea. sec. 51- (1 / -)- 

TRANSFORMERS: Sub -min Output (30 for 0072 etc.) and Driver 2/6 each (6d.) 

B[IILTIMETER: 20,000 0 /v. D.C., 10 000 A /v. A.C. O- 6/25/50/250/500 /1K volts D.C. 

0 -10 /50/100 /500 /1K volts A.C. 0- 50µA/2.6mA /250mA D.C. 0 -6K0 /6 meat) 
10µ4F- 001mfd/1mfd. -20 to +22dB. In leather carry case. Complete with 

test leads and instructions. Over -load protected 1969 model with every refinement. 
24.7.6 (2/6). JUNIOR MODEL at 85/- (1/6) 10000 /v. described In free list, 

SOLDERING IRON. Slim Mod. British High speed, 81in., all parte replaceable, fully 

guaranteed for professional, radio and general D.I.Y. nee. 1918 post free. GUN TYPE. 

Built in transformer for instant power, 45/- (4/6). 
DIAMOND STYLI: Replacements for TC8LP, TC8 /Stereo, TCBLP /Stereo, Studio 'O', 

BF4OLP Rosette, OC2, 008, OP65 /7, all at 7/8 each. Also OP91 -LP /S at 1818. SAPPHIRE 

STYLI. All these type., oleo 0P37 at 8/3. 0P91 at 6/9 (64. each all types). No 78 rpm 

available in diamond or sapphire. 
PICK -UP CARTRIDGES, all fitted Styli and Standard fittings. Mono GP8712, 18/6. 

Mono de Luxe GP91 /2, 17/ -. Stereo-Compatible--Mono which also plays Stereo 

records monaurally with min. wear, GP81 /SC, 19/8. Latest Stereo GM, 231- Ceramic 

Stereo, top quality for expensive outfits, GP94, 38/6 (all 1 / -). 
PPS ELIMINATOR (A.C.) 17/8. (1/6) TWO STATION TRANS. INTER -COM. Excellent 

baby alarm. Instant, easy fitting. All you require 52/8 (3/ -). 
FOUR TRANSISTOR 8 WATT AMPLIFIER 21 x 25 x 11: 9v: 80 and 16 0 , excellent on 3 0 
speakers: 45/8 (1/6). 
TELEPHONE AMPLIFIER. transistorised, Batt. op. Fitted in seconds- leaves both hands 

tree when phoning 52/6 (1/6). 
Extra High Torque MINI- MOTOR, 41 to 12v, 11 e An 5/- (9d.). 9,000 r.p.m. 
Mech. REV. COUNTER to 999, long spindle, reset wheel, for T /recorders etc. 4/6 (1/ -). 

BATTERY CHARGERS: Small, sturdy, neat; 2 amp. 12v. 86/ -; 6v /12v 891- (4 /6 either 

type). Larger British 6v and 12v with meter, tuse, etc. 42/8 (6/ -). All absolutelycomplete 
(4/6 either type). 
RECORDING TAPE: Finest quality British Mylar. STANDARD: Sin. 600ft. 7/8, 51n. 
850ft. 8/9, 7in. 1200ft. 1118. LONG PLAY 510. 900ft. 10/-, 511n. 1200ft. 11/8, 7n. 1800ft. 

18/ -. (1 /3 reel). Other types In our list. 
MICROPHONES- CRYSTAL. MIC91, Desk, 18/8; MIC45, curved hand grip 1718: Stick 

"60" 20/3; Stick '39" 28/8(1/6 each type). Cream plastic hand type 7/6, or with "strut" 
stand, switch and '2 leads with 2.5 and 3.5 plugs 11 / -, or with single lead, no plugs, 8/9 
(1 /3 each type). Lapel (or band) with clip 816 (1/-). Machined metal tapered stick type with 
neck cord and adaptor to fit standard floor stands, 25/- (1/6). DYNAMIC: Comm hand /table 
14/- (1 / -i. MS10 50K0, 34 x în. with Base, Adaptor and Neck Cord 87/6 (2 /6). 3/E11, 

similar, but fixed on flexible Swan neck to switch -fitted base 4216 (2 /6). PIEZO 50K a 
black /chrome tin. die. x 11 for stand use only. Standard Inside thread 88 /8 (1 /6). 

CARDIOID DYNAMIC OMNI- DIRECTIONAL: Professional type. now available to all at 
really sensible prices. Extremely handsome with every possible new feature making for 
perfection in sound amplification. For use In or out of doors -full details In our Set. Both 
wire-mesh screen types. For stand mounting: "Square" type, 208, 25.10.0 delivered free. 
"Ball Type" with built -in vol. control, on/off switch and optional hi /lo impedance (60k0 
or 6000), 65.17.6 delivered free. An exactly similar mike bearing a world famous name 

Is sold at over twice this price. All mikes are supplied with leads. 

000SPEAKERS: riitish, 51- (1/-); + nt 30 6/6 /1/ 
Tweeter, 6W, 

x 4 heavy duty 30 18/6)(2/6) or 
(5/6); 

oe Stereo 

801- pair, post etc. paid: HEADPHONES High Res. 20000 ea. Earpiece 18/6 (1/6); a reo 

Dyu 8- 160 68/- (3 / -); EARPIECES with lead etc., Mln. Plug Magnetic 1 /6; Cry. /9 

(either 64.). 
MICROPHONE INSERTS: Diameter 1.7510. or 0.9n either size 516 (6d.). 

AERIALS, Our Types: Telescopic, vandal proof, locks retracted, '2 keys and all fittings, 

22 /6 (2/6) Motor driven, 12v, 5 section. complete 27.10.0 (5 /-)- 
FOR ALL PORTABLES and F.M. SETS. Telescopic 5 section 61 -221n. with swivel, 5/ -. 

7- Section 51- 321n., no swivel, screw hole in base, 816. 10- section 61- 475n., no swivel, 

screw hole in base, 12/6 (i /- all sizes). 

SWITCHES: Standard toggle, metal, 250v 2A. One hole fixing: BPST 2 /8, SPOT 2/9. 
DPST 8 / -. DPDT 8 /8. Slide types. Bub-min. DPDT 1/6 each. Small DPDT 3 way, centre 
"o8" 1/9. Reed magnetic on/off 1/8 (7d. each, all types). Rotary Switches etc. in list. 

VIBRATORS: Famous makes only. 12 volt 4 pin non -synch 2/6. 12 volt 7 pin synch 10 1-. 

6 volt 7 pin synch 101- (1/- each, all types). 
MAINS NEON TESTER: Fly leads 2/- (7d .1. Pocket screwdriver type 3/6 (6d). PLUGS: Std 
Jack, plastic body 2/- Screened 2/9. Sockets 1/6 (all 7d.). VALVE HOLDERS: B70 or 

BOA, Moulded 8d. (7d. up to 4, 1/- over 4). CONNECTING WIRE: 5 coils aeetd. cols. each 

5 yds. Solid Core 2/8. Flexible 218. Super thin for transistor wiring etc. 8/- (6d. all types, 
per 5 coils). PICK -UP WIRE: Twin Super thin Flex, Screened, Sheathed, 118 yd. (6d. up 

to 6 yds., over 6 yds. post free). TWIN MIKE CABLE: 118 yd. (up to 6 yds. 8d., over poet 
tree). SINGLE MIKE CABLE: 7d. yd. (up to 6 yds. 8d., over poet free). Both flexible, 

screened and sheathed. 
VOLUME CONTROLS: Famous British makes only -small modern types. Virtually all 

values from 6K to '2Meg Without switch 1/9. With double pole switch 8/- (9d either 
type -reduces for quantities). 
RECORD DECKS: 

e 
Latest popular 

urity Invited, 
of famous 

no rate make available 
from time to 

time at 
CUkßRA'HT LIST 

co-ax, cur radio, continental DIN types for European recorders 
types 

nd equipment 
etc., etc., cable, wire, test equipment, portable copetan driven tape recorder, tools, and 

many more Items of interest. This advertisement cancels all previous ones and lists supplied 
since January 8th, 1969. 

FELSTEAD ELECTRONICS 

OC202 9/ 
0C203 4/6 

THYRISTOES 
5 amp series 

100 ply 7/6 
200 piv 91- 
300 piv 1016 
400 ply 12/- 

10 amp series 
50 piv 101- 
100 piv 12 /- 

At 9d. each 
2µF 
4µF 
8µF 

10µF 
16µF 
30µF 
80µF 

100µF 
126µF 

At 1/- each 
16µF 250 volt 
60µF 10 volt 

100µF 12 volt 
320µF 10 volt 

300 volt 
12 volt 
12 volt 
25 volt 
16 volt 
10 volt 
6.4 volt 

6 volt 
4 volt 

(PW16) 
LONGLEY LANE, GATLEY, CHEADLE, CHESHIRE, SK8 4EE 

TERMS: Cash with order only. No C.O.D. or caller service. Poet, packing and insurance 

charges are shown in brackets after all items. Regret orders under 5/- plus carriage cannot 
be accepted. Charges, which apply to O.B. and Eire only, are paid by us ....ter. value 

25 and over. Oversees air or surface mail extra at coat. 

MORE TO CHOOSE 

FROM 
LESS TO PAY 

This advanced design commutable HI Si mono/ 
stereo FM tuner crames in easy -to- assemble pre- 
fabricated units engineered to the highest stan- 
dards of efficiency and performance. Valuable 
refinements include switchable A.F.C., auto- 
matic noise suppression, flywheel tuning, stereo 
indication light, excellent audio response. 
Sensitivity better than 5 microvolts. Stereo can 
be added later it eo requested. Inclusion of a 
world famous Gorier I.F. amplifier ensures 
superb performance. Excellent chassie design 
made specially to fit the standard TRS Simplex 
cabinet system. Styled to match the TRS 
Stereo 4 -4. 

S.A.E. brings full details. 

Total price 
(for mains operation) 229.10.0 (Carriage 10 / -). 

A NEW DE -LUXE 
FM MONO /STEREO 
TUNER FROM TRS 

A.F.C. £t A.G.C. 
Noise Limiter 
Chassis Ready 
Built 
pre -tuned 

Kit to make MONO 
t OS. 9 
uner inc. chassie 15 

and tuning assembly 
(p.p. 

Add -Add-In Stereo 
3 /6) 

Unit 10 OS. 
(P.p.2 /6) 0 

Power Unit f2.5.0 )p.p.2 /6) 
Simplex Cabinet 

(p.p. 2/6) 11.17,6 

TRS STEREO 4 -4 
INTEGRATED AMPLIFIER 

AT.R.8,design based on newly developed nwitches. 
Mallard 4 watt modules with BC108 Amplifier Kit 27.19.8 Complete kit 
pre-amp. Suitable for speakers from (pip 3/6) inc. cabinet/ 
3 to 15 ohms. Bass and treble cut /boost. T.R.S. Power Unit 22.5.0 power pack/ 
Response -60 to 14kHz ±3dB. This (p /p 2/6) DIN plugs and 

excellently engineered layout requires T.H.B. Simplex Cabinet, sockets 

only wiring between controls and modules. 21.17.6 (p /P 2/6) f12.10.0 
Complete with metal chassis and T.R.B. 4 pre. DIN plugs and 
simplex teak -ended cabinet for instant sockets it purchased (carr. 10/ -1 

assembly. Stereo /Mono and Radio /PL' separately, 15/ -. 

PLAYING UNITS BY GARRARD AND E.M.I. 
LM3000 Record Player with STA. Stereo 6/-0 67/6. 
Cartridge. 210.19.0. Clear -view rigid penpex cover ( carriage 

AT.60 Mk. II De -Luxe Auto-changer, die- 4/6), 65/ , 
cast turntable. Less cartridge. 213.17.8. CARTRIDGES FOR ABOVE STEREO 

21..25 De -Luxe single record player, die- Bonotoue 9TA /HC Ceramic with diamond 
cast turntable. Lese cartridge. 212.10.6. 5218; Decca Deram with diamond 
Brand new in makers' cartons. Packing 95/ -; MONO Acos OP91 -1 22/8; Ooldrng 
and carriage on any one of above 7/6. MX2M 27/6. 
GARRARD PLINTH WB.I. In One Teak EMI 4-sp. single player. 104n. T /table, 
for above units. (Packing and carriage separate arm and T/O cart. 72/6 (p /P 5/-). 

MAKE A BOOKSHELF SPEAKER 
With a set of matched speakers and cross -over from TES. Comprises modern style 
high efficiency Sin. bass unit with special cone assembly, X -over and 21in. tweeter 
for mounting into your own cabinet or ba ®e system. Smooth 79/6 
response from 80 to 20,000Hz. Loading up to 6 watts. Made by 
a world -famous manufacturer. A genuine bargain for only (care. 5 / -). 

SKELETON PRESETS for P/circuit use. 

STANDARD W /WOUND POTS. Long 
Spindle. 100 ohms -50000 ohms, each 8/ -. 
100,000 ohms each 6/9. 
VOLUME CONTROLS ltin. dia. Long 
Spindle. Famous make. All values 
5000 ohms -2 Megohms. Guaranteed 12 

laths. Log or Linear tracks. Less Sw. 
8 /6. DP Sw. 5/ -. Log or Linear tracks 
Centre Tapped I Megohm Log, 1 Megohm 
lees Sw. 5 / -. TWIN GANGED STEREO 
111n. dia., Long Spindles. All values 5000 
ohms to 2 Megohms less Bw., ea. 8 /6. All 
values 100k to 2 Megohms with DP Sw 
ea. 10 /6. 
STEREO BALANCE CONTROLS 
Log /Anti -Log 5K, 10K, I Meg., L Meg., 
2 Meg., ea. 9/6. 
VEROBOARD- All standard sixes in- 
cluding 24 x 5in., 8/8; 24 x 31111., 8 / -; 
31 x 51n.,5/2; 31 x 31111_8/8; 21 x 17in., 
1216. All accessories and tools in stock. 
`CIR -KIT' Adhesive copper strip foe cir- 
ait building 60M. spool., risen., 2 / -. 

RESISTORS--Modern ratings. full range 
10 ohms to 10 megohms, 10 %, 1 -1 w., 
9d. ea.; 5% Hi -Stab. 1 -} w., 6d. ea. (below 

100 ohms and over 1 meg., 6d. ea.). 
1% HI -Stab, 1 w., 1/6 ea. (below 100 
ohms, 2/- ea.). 
CONDENSERS, Silver Mica. All value 
2 pF to 1,000 pF, 6d. ea. Ditto ceramics 
9d. Tub. 450v. T.C.C., etc. 001 mFd to 
0.1 mF /8S0 v. 10d. .02 mF to 0.1 mFd. 
500 v. 1 / -, 25 T.C.C. 119. 5 T.C.C. 2/ -. 
CLOSE TOL. S /MICE. 10% 5 pF-500 pF 
9d. 600 -5,000 pF 1 / -. 5% 2 pF -100 pF 
lid. 100 -250 pF 112. 270 -800 pF 1/9. 
800 -5000 pF 2 / -. 
ALWAYS iN STOCK AT KEENEST 
PRICES. Transistors. Coils, Switches, 
Valves, Speakers, Materials. See latest 
TRS lists. 

ORDERING-Send wills order. 
Post awl packing where not stated add 
11- per 41b.; 1/9 1 lb.; 3/6 21b.; 5/-, 
alb.; 6/6, 101b.; 8/ -, 141b., over, 10 / -. 
S.A.E. with enquiries please. 
LISTS -Eight large printed pages, 
packed offers 
difficult to find lines. 

Snd 
for 

Iatr'1 cop, . 

TRS RADIO 
COMPONENT 
SPECIALISTS 

EST. 1946 

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY 

01 6892188 1 p.m. Weds. 
Indy 

Heath Stn. (8.R. V etoria Section) 

www.americanradiohistory.com

www.americanradiohistory.com


FREE! 

handyman's 

putty knife 
BLADE EXTENDABLE 

ADHESIVE SPREADER 

ATTACHMENT 
MADE IN DURABLE 

PLASTIC 

Plus 
special feature 
Practical Householder has 
designs on your kitchen 
-and other rooms in your house too. 
Packed with ideas for unusually attrac- 
tive wall and floor treatments, and 
simple furniture fitments you'll find 
easy to build. 

PRACTICAL 
HOUSEHOL 
FREE INSIDE 
HANDYMAN S PUTTY KNIFE 

fV1ARCH 
i969 2j- 

Also 
Wall -to -Wall 
Bedroom 
How to do Ornamental Ironwork 
Wiring for Light and Power 
How to Get the best from Furniture - 
Kits and Whitewood Units 

Cupboard for Your 

MARCH ISSUE OUT NOW 2/- 

PRACTICAL 
HOUSEHOLDER 

with a Dewtron NEW OIMENBIONS" 3- 
Dimensional effects amplifier. Gives Big Hall 
Stereo effect to moot radios, tapes, etc. PLUS fully 
adjustable echo, vibrato and tone. 9 volt model, 
8 gns. Speaker, 25/- extra. 6/12V car model, 
10 gns. incl. speaker. Post and irse. 5/- either 
model. Write now -right now. 

D.E.W. LTD., 
P.W., RINGWOOD ROAD, FERNDOWN, DORSET 

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- 150Mc /s, 
75/6, p.p. 4s. New super 5V all - 
wave, all -band kit, also "Mini -Amp" 
self- contained, cabinet, size a mere 
41 x 3 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 

NEW VALVES ! 
Guaranteed Set Tested 
24-HOUR SERVICE 

IR5 4/9 DY86 6/8 EZ80 8/9 PL600 12/- 
185 4/8 DY87 5/6 E7.81 4/6 P1,504 18/8 
1T4 2/9 EABC80 5/9 KT81 8/8 PY32 10/- 
384 6/9 EBC41 8/- KT66 15/9 PY33 10/- 
3V4 5/6 EBF80 5/9 N78 14/6 PY81 5/- 
BAQ5 4/8 EBF89 5/9 PABC80 8/9 PY82 4/9 
61,18 8/- ECC81 8/9 PC86 9/8 PY83 6/8 
30C18 8/9 ECC82 4/8 PC88 9/8 PY88 8/- 
30FL1 12/3 ECC83 4/9 PC97 7/9 PY800 8/6 
30FL1214/8 ECM 4/9 PC900 8/- PY801 6/6 
30FL14 10/8 ECH36 5/6 PCC84 5/9 R19 8/8 
30P4 11/6 ECH42 9/9 PCC89 9/9 U25 12/9 
30P19 11/6 ECH81 5/3 P(C189 9/6 U26 11/8 
30PLI 12/8 ECL80 8/3 PCF80 8/8 U191 12/8 
OCH35 9/9 ECL82 8/8 PCF82 5/9 UABC806/9 
CL33 18/6 ECL83 8/9 PCF801 8/9 UBC41 7/6 
DAC32 6/9 ECL86 7/6 PCF805 8/9 UBF89 8/8 
DAF91 4/8 EF39 8/6 PCF80810/8 UCC84 7/9 
DAF96 5/11 EP80 4/9 PCI.82 6/6 UCC85 8/- 
D1,33 7/8 EF85 6/- PCL83 8/9 UCF80 8/- 
DF91 2/9 EPOS 6/8 PCL84 7/- UCH42 9/6 
DF96 5/11 EF89 4/9 PCL85 8/- UCH81 8/- 
DK32 8/9 EF183 5/9 PCL86 8/- UCL82 6/9 
DK91 4/9 EF184 5/6 PFL20012/- UF41 9/6 
DK96 6/8 EL33 8/8 PL38 9/8 UF89 6/11 
DL35 4/9 EL41 9/8 PL81 7/- UL41 8/9 
DL92 6/9 EL84 4/6 P1.82 5/9 11L84 5/9 
DL94 8/6 EY51 6/9 P1.83 6/- UY41 6/6 
DL96 6/6 EY86 6/- P1.84 6/- UY85 6/8 
Postage on 1 valve 9d. extra. On 2 va ves or more, 
postage 6d. per valve extra. Any parcel insured against 
damage in transit Bd. extra. Office address, no caller.. 

GERALD BERNARD 
83 OSBALDESTON ROAD 

STOKE NEWINGTON 
LONDON, N.16 

f35011 
FANTASTICALLY POPULAR 

* TAPE * 
We offer you fully tensilised polyester /mylar and 
P.V.C. tapes of identical quality hi -fi, 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 150ft. 2/3 3m 22511. 2/9 
4in. 300ft. 4/8 4in. 450ft. 5/8 
Sin. 600E. 7/6 Sin. 900ft. 10/6 
51 in. 900ft. 10/6 brin. 1,200ft. 18/- 
7ín. 1,200ft. 12/8 7m. 1,80511. 18/6 

Double Play Triple Play 
8m. 300E. 4/- 4in. 900ít. 13/- 
4m. 600ft. 8/- bm. 1,800ft. 25/- 
5in. 1,200ít. 15 /- 611n. 2,400ft. 34/- 
51in. 1,800E. 19/6 lin. 3,600ft. 44/- 
7in. 2,400ft. 27/- Quadruple Play 

Sin. 6008. 8/8 
Poelepes 11- reel. 
Poet Free leu 5% on three reels. 
Quantity and Trade enquiries invited. 
NOTE: Large lape stocks ei all braoehee. 

TUBES Hmhare .VIT,-. 
es 

Carr. & Ina. GUARANTEED 
12 /6 6 Months 12 Months 

14in. .. .. 22.10.0 28.10.0 
17in. & 19in. .. .. 23. 5.0 04. 5.0 
21in. & 23in. 83.15.0 25.15.0 

SATISFACTION GUARANTEED 
Most Mallard, Meade, Cosaor, Emitroa, Emiecope, 
Brimar. Ferranti types processed in our own factory. 
NOTE: ALL lobe orders Andy to Portsmouth branch 
please. 

NEW and SPECIAL Lines at 
the keenest prices 

AM /FM STEREO MULTIPLEX RECEIVERS 
18 transistors, 9 diodes. 1 variable diode, 2 Silicon 
Rectifiera. Push -pull Stereo Amplifiers. FM Stereo 
Separation 15dB. AM Medium Wave 180 -550 Meters. 
Power output 10W R.M.S.. 220/240V A/C Mains. 
Beautiful wooden plinth case- approximately 
15'(w) u 6"(h) x 9"(d). Controls: Function Switch, 
Balance, Base /Treble Control, Volume. Tuning. Fine 
finish. Special purchase enables unto offer these superb 
machines of famous make at a ridiculously low price. 
Unrepeatable offer at a fraction of list price ... only 
28 GNS. POST FREE. 

o rdmt 36ís Tape 28 gns SHARP Re eï M 
HITACHI swilawR /MW / 

Receivers 27 gns 
GARRARD 1025 Changers with £8 lOs Stereo Cartridge 

12ín. Diecast fall range twin JASON co ne Speakers £4 10s 
AJAX Mai!Battery, AM /FM larger 12 gns Radimo 9 

WELESMERE AM /FMeHathhrSenaitivity 
7 gns 

HITACHI Emu ShortWave-ll srse 13 gns 
HI -FI By Leak, Wharfedale, Goodman,, WB, 

Dolci, Arona, Teleton, etc.. etc. 

All items previous- 
ly advertised 
available.Hugeli- 
Fi and Component 
stocks at all bran- 
ches. Please call 
and view without 
Obligation. 

TECHNICAL 
TRADING 

RETAIL BRANCHES: 
LONDON, 10 Tottenham Court Road (MUS 2639) 
PORTSMOUTH, 350 -352 Frattan Road (Tel. 22034) 
SOUTHAMPTON, 72 East Street (Tel. 25851) 
BRIGHTON, 6 Queen's Road (Tel. 23975) 

MAIL ORDER WAREHOUSE: 
Devonian Court, Park Crescent Place, Brighton. 
(Tel. 680722) 

BARGAIN PARCELS 
Including variable condensers, i.l. 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 pack them in several sizes -be amazed - 
try one now. 
3 lbs. (poet 3/ -) 9/- 
71ós. (post 5 / -) 17/6 
14 lbs. (post 6/ -) 29/- 

879 
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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 41" o 2}' (2) 1 Board for Match- 
box Radio. (8) 1 Board for Wristwatch Radio, etc. (4) Resist. (6) Resist Solvent. CrS o ft Circuits 

1 
(9) 2 Miniature Radio Dials W /MW /LW.Alsoreewith each kit. (10) Essential 
Design Data, Circuits, Chassis Plane, etc. for 40 TRANSISTORISED PROJECTS. 
A very comprehensive selection of circuits to suit everyone's requirements and 
constructional ability. Many recently developed very efficient designs published 

for the fiat time, including 10 new circuits. 

EXPERIMENTER'S 

PRINTED CIRCUIT KIT 

8/6 
Postage J; Pack. 1/6 (UK) 

Commonwealth: 
SURFACE MAIL 2/- 

AIR MAIL SI- 
Australia, New Zealand 

South Africa, Canada. 

(1) Crystal Set with biased Detector. (2) Crystal Set with voltage -quadrupler 
detector. (3) Crystal Bet with Dynamic Loudspeaker. (4) Crystal Timer with Audio 

Amplifier. (6) Carrier Power Conversion Receiver. (6) Split -Load Neutralised Double 
Reflex. (7) Matchbox or Photocell Radio. (8) "TRI- FLE %ON" Triple Reflex with 

If- 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 1.62" x 96" x 26'. (11) Wristwatch Radio 116" x 80' x 66'. (12) 

Ring Radio 70' x 70' x 56'. (13) Bacteria- powered Radio. Rune on sugar or 
bread. (14) Radio Control Tone Receiver. (15) Transistor P/P Amplifier. (16) Inter- 
com. (17) 1 -valve Amplifier. (18) Reliable Burglar Alarm. (19) Light -Reeking Animal, 
Guided Missile. (20) Perpetual Motion Machine. (21) Metal Detector. (22) Transistor 
Tester. (23) Human Body Radiation Detector. (24) Man /Woman Discriminator. 

Signal Transceiver (Licence (ti v i me Intereom28)Rm to Control Modelsby Induction. (29) Induce Loop 

Transmitter. (30) Pocket Triple Reflex Radio. (31) Wristwatch Transmitter /Wire -lase 

Microphone. (32) Wire -less Door Bell. (33) Ultrasonic Switch /Alarm. (34) Stereo 
Preamplifier. (36) Quality Stereo Push -Pull Amplifier. (36) Light -Beam Telephone 
" Photophone' . (37) Light -Beam Transmitter. (38) Silent TV Sound Adaptor. (39) 

Ultrasonic Transmitter. (40) Thyristor Drill Speed Controller. 

PHOTOELECTRIC KIT 
CONTENTS: 2 P.C. Chassis Boards, Chemicals, Etching Manual, Infra -Red Photo - 

transistor, Latching Relay,2 Transistors, Condensers, 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. (Project No. 1) which can be modified for 

modulated -light operation. 

PHOTOELECTRIC KIT 

39/6 
Postage and Pack. 2/6 (UK) 

Commonwealth: 
SURFACE MAIL 3/6 

AIR MAIL 21.0.0 
Australia, New Zealand, 

B. Africa, Canada and U.B.A. 
Also Essential 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 -less Alarm. 

(6) Warbling -Tone Alarm. (6) Closed -Loop Alarm. (7) Projector Lamp Stabiliser. 

Switch. ((ll) Automatic Headlamp Dip. Mains 
1) Super -Sensitive 

Car 
Alarm.king 

Lamp 

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 Alarms, 
Counters, Door Openers, etc. 
CONTENTS: 2 lenses, 2 mirrors, 2 45- degree wooden blocks, Infra-red filter, projector 
lamp holder, building plans, performance data, etc. Price 19/6. Postage and Pack. 
1/6 (UK). Commonwealth: Surface Mall 2/ -; Air Mail 8/ - 
JUNIOR PHOTOELECTRIC KIT 
Versatile Invisible -beam, Relay -less, Steady -light Photo -Switch, Burglar Alarm, 
Door Opener, Counter, etc., for the Experimenter. 
CONTENTS: Infra -Red Sensitive Phototransistor, 3 Transistors, Chaeels, Plastic 
Case, Resistors. Screws, etc. Full Size Plans, Instructions, Data Sheet "10 Advanced 
Photoelectric Design'. 
Price 19/8. Postage and Pack. 1/6 (UK). Commonwealth 2) -; Air Mall 4/ -. 

JUNIOR OPTICAL KIT 
CONTENTS: 2 Lenses, Infra-red Filter, Lampholder, Bracket, Plans, etc. Everything 
(except plywood) to build 1 miniature invisible beam projector and photocell receiver 
for use with Junior Photoelectric Kit. 
Price 10/8. Poet and Pack. 1/6 (UK). Commonwealth : Surface Mail 2/ -; Air Mail 4/ -. 

PHOTOELECTRIC PARKING LAMP SWITCH 
Automatically turns parking lamp on at dusk, off at dawn. Protects your car. Saves 

the battery. Miniature construction. Simply insert in parking lamp lead. Price: 87/8. 

Post 8 Packing 3/6 (U.K.) 

THYRISTOR LIGHT DIMMER 
Add a touch of luxury to your home. Adjust the light at parties, while watching TV, etc. 
Ideal for Children's bedroom. (100 watts max.) Replace. on -off switch. 
Price: 6918. Post & Packing IN (U.K.) 

YORK ELECTRICS 
333 YORK ROAD, LONDON, S.W.11 

Semi a S.A.R. for full details, o brief description and Phologesphe of all Kits and all 
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PUBLICATIONS FOR 
RADIO AMATEURS 
AND ENTHUSIASTS 

Amateur Radio Call Book (1968 ed. RSGB) 
Amateur Radio Circuits Book (RSGB) 
Antenna Book (10th ed. ARRL) 
Amateur Radio Techniques (RSGB) 
Basic Theory and Application of Transistors (Dover) 
Course in Radio Fundamentals (ARRL) 
Cubical Quad Antennas (Radio Pubs.) 
Foundations of Wireless (Iliffe) 
Guide to Amateur Radio (12th ed. RSGB) 
How to Listen to the World 
Mobile Handbook (CQ) 
Mobile Manual for Radio Amateurs (ARRL) 
Radio Amateur Operator's Handbook (Data) 
Radio Amateur's Operating Manual (ARRL) 
Radio Amateur's Vocabulary (German /English) 
Radio Communication Handbook (RSGB) 
RTTY Handbook (CQ) 
Service Valve and Semiconductor Equivalents 
Single Sideband for the Amateur (4th ed. ARRL) 
S -9 Signals (Radio Pubs.) 

7/3 
11/6 
18/6 
13/3 
11/6 
10/- 
22/- 
22/6 

6/9 
26/- 
23/- 
23/6 
5/6 
7/9 
9/3 

69/- 
30/- 

5/6 
23/6 

8/6 

Further details of other publications, 
information about membership, and a 

sample copy of the Radio Communication 
(4s.) (the RSGB monthly journal), may 
be obtained by writing to: 

RADIO SOCIETY of GREAT BRITAIN, Dept. PW. 

35 DOUGHTY STREET, LONDON, WC1 

MARTIN 
IS HIGH FIDELITY 
plus 
ADD -ON- ABILITY 

THRILLING POWER 

DEPENDABILITY 

GENUINE ECONOMY 

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. 

Details from: Trade enquiries invited. 

MARTIN ELECTRONICS LTD., 155 High St., Brentford, 
Middlesex. ISLeworth 1161 

To MARTIN ELECTRONICS, 155, High Street, Brantford, Middlesex. 

I have not had your leaflets before. Please send them on 

AMPLIFIERS FM TUNER RECORDAKITS 

(Tick as required) 

NAME 

ADDRESS 

PW3 
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SILICON N.P.N.TRANSISTORS. Similar to2N2926. All individually 
tested. Gold plated leads for easy soldering. Unbeatable value at 1/6 each or £5 per 100. 
12 VOLT TRANSISTORISED FLUORESCENT LIGHT. * 8 WATT 
12ín TUBE. Current drain only 700mA! Complete and tested £2/19/6 
only! Or in kit form; 

*Case .. .. .. .. 
Transistor . . . 

L a m p holders- .. .. pair 5'- 
Condensers, etc. .. .. .. 3/- 
Transformer .. .. .. .. 13/6 
Tube .. .. .. 8/- 

*Post and Packing 3/- 
TRANSISTORS 
0C200, 0C203, 0C204, all at 2/- each. 
ASY22, 2N753, BSY28, BSY65, 2G344A, 2G345A, 2G345B, 2G371A, 
2G378A, all at 1/6 each. 
Transistors similar to 0044, OC71 and 0072, all 1/- each. 
Unmarked, untested transistors, 7/6 for 50. 
LIGHT SENSITIVE TRANSISTORS (similar OCP 71), j/- each. 
30 watt transistors (ASZ17), 10 /- each. 
ORP 12 Cadmium sulphide light -sensitive resistors, 9/ -. 
RECTIFIERS 
BY100, 800 p.i.v., 2/6 each, 24/- per doz., £7/10/- per 100, £50 per 
1,000. BYZI3, 6 -amp, 400 p.i.v., available on same terms. 

MULLARD POLYESTER CAPACITORS 
FAR BELOW COST PRICE! 

0 -001µF 400 volts .. 3d 0.15µF 160 volts 6d 0.00150 400 volts .. 3d 0.22µF 160 volts .. 6d 000180 400 volts .. 3d 0.27µF 160 volts .. 6d 000220 400 volts .. 3d 1µF 125 volts .. .. 1/- 
0.01µF 400 volts .. 3d 
VERY SPECIAL VALUE! Small Silver -mica, Ceramic, Polystyrene 
Condensers. Well assorted. Mixed types and values. 10/- per 100. 
PAPER CONDENSERS, MIXED BAGS, 00001 to 0.511F. 12/6 per 100. 

RESISTORS! Give -away offer! Mixed types and values, } to } watt 
6/6 per 100, 55/- per 1,000. Individual resistors 3d each. Also } to 
3 watt close tolerance. Mixed values. 7/6 100, 55/- 1,000. 
WIRE -WOUND RESISTORS. 1 watt to 10 watts. Mixed bags only. 
16 for 10 / -. 
RECORD PLAYER CARTRIDGES 
ACOS 
GP 67/2 Mono. 15/- complete with needles. 
GP 91/3 Stereo Compatible £1/ -/- 
GP 93/1 Stereo Ceramic £1/5/- " 
GP 94/1 Stereo Ceramic £1/5/- 
Small pick -up arms complete with cartridge and needle, 10 /- only. 

UNREPEATABLE OFFER! 
GIANT SELENIUM PHOTO -CELLS 

PRODUCE UP TO 6ma. FROM 
DAYLIGHT! 

67mm. Diameter (29.2sq.cm.) 10/- each. 
50mm. x 37mm. (16.5sq.cm.) 2 for 10/- each. 

TRANSISTORISED SIGNAL INJECTOR KIT R.F./I.F. /A.F 
10/- only TRANSISTORISED SIGNAL TRACER KIT 10 /- only 

TRANSISTORISED REV. COUNTER KIT 10 /- 
VEROBOARD 
24in x lin 0.15in matrix 1/6 I7in x 24in 0.15in matrix 11 /- 
31in x 2 }in 0-15in matrix 3/3 17in x 3fin 0-15in matrix 14/8 3fin x 3fin 0 15in matrix 3/11 3fin x 24in 0.1in matrix 4/2 
5in x 2 {in 0-15in matrix 3/11 3fin x 3fin 0-lin matrix 4/9 
5in x 3fin 0.15ín matrix 5/6 5in x 24in Olin matrix 4/7 

5in x 3fin Olin matrix 5/6 Spot Face Cutter 7/6. Pin Insert Tool 9/6. Terminal Pins 3/6 -36. 
MULTIMETERS. 20,000 ohms per volt. 
Ranges: a.c. 1,000V, 500V, 100V, 50V, 10V. 

d.c. 250mA, 2.5mA. 50µA. 
d.c. 2,500V, 500V, 250V, 50V, 25V, 5V. 
Resistance: 0 /60k0 and 0 /6M0. 
Special price £4 only. 

ELECTROLYTIC 
0.25µF 3 volt 
1µF 6 volt 
1µF 20 volt 
1 25µF 16 volt 
2µF 3 volt 
2µF 350 volt 
25µF 16 volt 
3µF 25 volt 
32µF 64 volt 

CONDENSERS 40 4 volt 
4µF 12 volt 
4µF 25 volt 50 6 volt 60 6 volt 
8µF 3 volt 
8µF 12 volt 
8µF 50 volt 
10µF 6 volt 

10µF 25 volt 
20µF 6 volt 
25µF 6 volt 
25µF 12 volt 
25µF 25 volt 
30µF 6 volt 
30µF 10 volt 
50µF 6 volt 
64µF 2.5 volt 

64µF 9 volt 
100µF 9 volt 
320µF 4 volt 
3200 10 volt 
400µF 6.4 volt 
All at 1/- each. 

20 assorted 
(our selection) 

10 / -. 
SMALL TRANSISTOR OUTPUT TRANSFORMERS 2/6 each. SMALL TRANSISTOR DRIVER TRANSFORMERS 2/6 each. 
Orders by post to: 
G. F. MILWARD, DRAYTON BASSETT, NEAR TAMWORTH, 

STAFFS. 
Please include suitable amount to cover post and packing. Minimum 
2/ -. Stamped addressed envelope must accompany any enquiries. 
For customers in Birmingham area goods may be obtained from Rock Exchanges, 231 Alum Rock Road, Birmingham 8. 

Train for tomorrow's world 
in Radio and Television 
at The Pembridge College 

of Electronics. 
The next full time 16 month College Diploma 
Course which gives a thorough fundamental 
training for radio and television engineers, 
starts on 16th April 1969. 

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: '0' Level, Senior Cambridge or 
equivalent in Mathematics and English. 

To: The Pembridge College of Electronics . (Dept. PW7), 34a Hereford Road, London,W.2 
Please send, without obligation, details of the 
Full -time Course in Radio and Television. 

NAME . ADDRESS i 
831 
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Practical Wireless Classified Advertisements 
The pre -paid rate for classified advertisements is 1/8d. per word (minimum order 20/ -), box number 1 /6d. 

extra. Semi- displayed setting £5 2s. Od. per single column inch. All cheques, postal orders, etc., to be 

made payable to PRACTICAL WIRELESS and crossed "Lloyds Bank Ltd." Treasury notes should 
always be sent registered post. Advertisements, together with remittance, should be sent to the Advertise- 
ment Manager, PRACTICAL WIRELESS, George Newnes Ltd., 15/17 Long Acre, London, WC2, 

for insertion in the next available issue. 

METAL WORK 

METAL WORK: All types cabinets. chassis, 
racks etc., to your specifications. PHILI'OTTS 
METAL WORKS LTD., Chapman Street, 
Loughborough. 

BOOKS & PUBLICATIONS 

AUDIO. Americas foremost journal. Year's 
subscription 50/ -. Specimen copy 4/6. All 
American radio journals supplied -list free. 
Willen (Dept. 40), 6I a Broadway, London EIS. 

SURPLUS HANDBOOKS 
19 set Circuit and Notes .. .. 6/6 p/p ed. 
1155 set Circuit and Notes .. .. 6/6 p/p ad. 
H.R.O. Technical Instructions .. 5/6 p/p ad. 
38 set Technical Instructions .. 5/6 p/p ad. 
46 set Working Instructions .. .. 5/6 p/p ad. 

88 set Technical Instructions .. 7/- PIP ad. 

BC.221 Circuit and Notes .. 5/6 p/p ad. 
Wavemeter Class D Tech. Instr. .. 5/6 p/p ad. 
18 net Circuit and Notes .. 5/6 pip ad. 
BC.1000 (31 set) Circuit and Notes . 5/6 p/p 6d. 
CR.100/B.28 Circuit and Notes .. 101 -p /P 9d. 
R.107 Circuit and Notes .. .. 7/- P/P 8d. 
AR.88D Instruction Manual .. .. 161- P/p ad. 
62 set Circuit and Notes .. 6/6 p/P ad. 
Circuit Diagram 5/- each post free, R.1118/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 7/6 post free 

Resistor colour code indicator 2/6 p/p ad. 

S.A.E. with all enquiries please. 

Postage ratee apply to U.K. only. 

Mail order only to.. 

INSTRUCTIONAL HANDBOOK 
SUPPLIES 

DEPT. PW, TALBOT HOUSE, 

28 TALBOT GARDENS, LEEDS 8 

60 AWELESS 
EQu /fMENT 
HANDBOOK 

This useful handbook gives detailed information 
and circuits for British and American Government 
Surplus Receivers, Transmitters, and Test Equip- 
ment etc., plus suggested modification details 
and improvements for the equipment. Also a 

Surplus /commercial cross reference valve guide 
and Government component codings and refer- 
ences. Invaluable to Radio enthusiasts, Univer- 
sities and Laboratories. 
Available only from us at: 

GUILTEX 
24 Stansaeld Chambers, Great George Street, 

Leeds 1, Yorkshire. 
at 30:- per volume, post paid. Extra postage for 
Foreign Orders. 

SITUATIONS VACANT 

TESTERS AND TROUBLE- SHOOTERS 
required by manufacturers of car radios, tape 
recorders, record players, etc. Good rates of 
pay. Apply to Elizabethan Electronics Ltd., 
Ref. PW2, Crow Lane, Romford, Essex. 
Telephone: Romford 64101. 

SITUATIONS VACANT 
( contnued) 

DESIGN DEVELOPMENT ENGINEER for 
laboratory work in the design of audio ampli- 
fiers, V.H.F. tuners and quality tape recorders. 
Only persons holding a similar position need 
apply. Salary according to experience. Apply 
to Elizabethan Electronics Ltd., Ref. PWI, 
Crow Lane, Romford, Essex. Telephone: 
Romford 64101. 

RADIO and tape recorder testers and trouble 
shooters required. Canteen, excellent rates of 
pay. 8.00 a.m. to 5.00 p.m. 5-day week. 
Elizabethan Electronics Limited, Crow Lane, 
Romford, Essex. Phone: Romford 64101. 

ENGINEERS. A TECHNICAL CERTIFI- 
CATE or qualification will bring you security 
and much better pay. Elem. and adv. private 
postal courses for C. Eng., A.M.I.E.R.E., 
A.M.S.E. (Mech. & Elec.), City & Guilds, 
A.M.I.M.I., A.I.O.B., and G.C.E. Exams. 
Diploma courses in all branches of Engineering 
-Mech., Elec., Auto., Electronics, Radio, 
Computers, Draughts., Building, etc. For full 
details write for FREE 132 page guide: 
BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY, (Dept. 169K), Aldermaston 
Court, Aldermaston, Berks. 

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 appoint- 
ment as a fully qualified RADIO TECH- 
NICIAN, with further prospects of progression 
to the Telecommunication Technical Officer 
Class. 

Generous Pay and Conditions while under 
training. 

Candidates must be over 16 and under 21 

years of age as at September 8th, 1969, on which 
date training commences. 

Minimum educational qualifications required 
are passes at G.C.E. `O' Level in English 
Language, Mathematics and Physics (already 
held or expected to be obtained in the Summer 
1969). Equivalent passes in Scottish or Northern 
Ireland Certificates and C.S.E. Grade I passes 

are also acceptable. 

Closing date for applications 31st March, 1969. 

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 RD, 

CHELTENHAM, GLOS, GL52 5AJ 

SITUATIONS VACANT 
(continued) 

TV and Radio, A.M.I.E.R.E., 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 132 - 
page Handbook -FREE. Please state subject. 
BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY (Dept. 137K), 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. Er 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: 
C. Er G. Telecom. Techns' Carts. 
C. B. G. Electronic Servicing 
R.T.E.B. Radio /T.V. Servicing Cert. 
Radio Amateurs' Examination 
P.M.G. Certs. in Radiotelegraphy 
General Certificate of Education 

Starr today -The ICS Way 

INTERNATIONAL 7 
CORRESPONDENCE SCHOOLS 

Dept. 173, Parkgate Rd., London, S.W.11. 

Please send FREE book on 

Name 
Address 

3.69 
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EDUCATIONAL 
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. 

RADIO OFFICER training courses. Write: 
Principal, Newport and Monmouthshire 
College of Technology, Newport, Mon. 

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 dur- 
ing 1969. Grants available. Day and Boarding 
students. Stamp for prospectus. Wireless 
College, Colwyn Bay. 

MISCELLANEOUS 

RHYTHM MODULES. Build your own 
rhythm box -simply, cheaply. Realistic sound 
guaranteed. S.A.E. for details. D.E.W. LTD., 
254 Ringwood Road, Ferndown, Dorset. 

BUILD IT in a DEWBOX quality cabinet. 
tin. x 21in. x any length. D.E.W. Ltd., Ring- 
wood Road, FERNDOWN, Dorset. S.A.E. for 
leaflet. Write now -Right now. 

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. & S., 20 Maude Street, Darlington, Durham. Send 3d. stamp. 

CONVERT ANY TV into an Oscilloscope. 
Instructions $2. REDMOND, P.O. Box 38397, 
Los Angeles, California 90038. 

GEARED MOTORS 
Rectifiers, Potentiometers 

6d Stamp for Catalogue 

F. HOLFORD ír CO. 
6 Imperial Square, Cheltenham 

UFO DETECTOR CIRCUITS, data. 10s. 
(refundable). Paraphysical Laboratory (UFO 
Observatory), Downton, Wilts. 

ELECTRICAL 

240' 
EtECT 

AMMO 
MOST BRILLIANT PERFORMANCE EVER 

from 12 volt Cer Battery 
BRILLIANT HEAVY DUTY 240 volt 
AMERICAN DYNAMOTOR with BIG 220 
WATT OUTPUT. Marvellous for TELE- 
VISION. ELECTRIC DRILLS. MAINS 
LIGHTING and ALL UNIVERSAL AC /DC 
MAINS EQUIPMENT. Marvellous for Fluo- 
rescent lighting. Thousands of uses. Tremen- 
dous purchase of this model makes fantast- 
ically low price possible. 
ONLY £5.19.6 each plea 10/6 delivery. C.O.D. 
with pleasure. MONEY BACK if not DELIGHTED 
Please send s.a.e. for full illustrated details. 
(Dept. PW) STANFORD ELECTRONICS 

Rear Derby Road, North Promenade, 
BLACKPOOL, Lancs. 

Open 7 days a week 

SERVICE SHEETS 

SERVICE SHEETS. RADIO, TV. 5,000 
Models. List 1/6. S.A.E. Enquiries. TELRAY, 
11 Maudland Bank, Preston, Lancs. 

SERVICE SHEETS (1925 -1969) for TELE- 
VISIONS, RADIOS, TRANSISTORS, TAPE 
RECORDERS, RECORD PLAYERS, etc., 
by return post, with free fault- finding guide. 
Prices from 1 / -. Over 8,000 models available. 
Please send S,A.E. with all orders /enquiries. 
HAMILTON RADIO, 54 London Road, 
Bexhill, Sussex. 

RADIO, TELEVISION over 3,000 models. 
JOHN GILBERT TELEVISION, lb Shepherds 
Bush Rd., London W.6. SHE 8441. 

SERVICE SHEETS (75,000) 5/- each: please 
add loose 4d. stamp: callers welcome; always 
open. THOMAS BOWER, 5 South Street, 
Oakenshaw, Bradford. 

C. Ft A. 
SUPPLIERS 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 
RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS) 

Only 5/- each, plus S.A.E. 

(Uncrossed P.O.'s please, returned if 
service sheets not available.) 

71 BEAUFORT PARK 
LONDON, N.W.11 

We have the largest supplies of 
Service Sheets (strictly by return of post) 
Please state make and model number 

alternative. 

Mail order only. 

WANTED 

DAMAGED AVO METERS, Models 7 & 8, 
any quantity. Send for packing instructions. 
HUGGETT'S LTD., 2/4 Pawsons Road, 
West Croydon. 

NEW VALVES WANTED. Popular TV 
and Radio types. Best cash price by return. 
DURHAM SUPPLIES, 367c Kensington 
Street, Bradford, 8, Yorkshire. 

WANTED FOR CASH. Car radios, Transistor 
radios. All surplus Radio, T.V. and electrical 
equipment. Complete parcels bought. Write 
details, M. ALEXANDER, 20 Pauline House, 
Hanbury St., London E.1. 

WANTED NEW VALVES, televisions, radio- 
grams, transistors, etc. STAN WILLETTS, 
37 High Street, West Bromwich, Staffs. Tel.: 
WES 0186. 

WE BUY New Valves and Transistors. State 
price. A.D.A. MANUFACTURING CO., 116 
Alfreton Road, Nottingham. 

WANTED NEW 
VALVES ONLY 

Must be new and boxed 
Payment by return 

WILLIAM CARVIS LTD 
103 North Street, Leeds 7 

WANTED 
(continued) 

WANTED: New valves, transistors etc.; state 
prices. E.A.V. Factors, 202 Mansfield 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. 

FOR SALE 

MINIFLUX HEADS 
Special offer SKN4 1 -track stereo record /play- 
back head (list 8 gns.). Special offer 55/ -. 
Miniflux LF6 -0 self oscillating half -track mono 
erase head, list £3.10.0. Offered at 22/6. VLF4 
1 -track ferrite erase head, list £4.5.0. Offered 
at 32/6. S.A.E. for full lists. 

LEE ELECTRONICS 
400 EDGWARE ROAD. PADdington 5521 

HAMMERED ENAMEL 
MAKES FANTASTIC 

DIFFERENCE TO PANELS 
-say hundreds of enthusiastic usera 
'Crackle' pattern appears 
like magic on wood and 
metal. No undercoat. Air BRUSH dries 16 min. to hard 
glossy finish. Heat, liquid OR SPRAY -ON 
and scratch -proof, Bronze, Silver, Green, Black, Lt. 
and Dk. Blue. Bend NOW for free list. or 8/- (+ 1/9 
post and packing) for trial ipt. stn, colour samples and 
instructions. 

FINNIGAN SPECIALITY PAINTS, Dept. P.W. 
STOCKSFIELD (Tel. 2280). Northumberland. 

TOP TRADE DISCOUNTS FOR 
ALL 

COMPONENTS 
VALVES 

TUBES 
TRANSISTORS 

Free Trade Catalogue 
Engineers Er Service Dealers Only 

WILLOW VALE 
THE SERVICE DEPT. 

WHOLESALERS, 
4 The Broadway, Hanwell, 

London, W.7 
01-5675400/2971 

YUKAW so Arenrtsrrovazwe 

SELF -SPV ( ixwes'.s6 oaO. - 
aelthedeairdrNing GREYHAMMER 

iv 
OR BLACK WRINKLE 

(CRACKLE)finishes 
ome, rakon A 
o. fir Ae.ann 
16o n. at kill 

Yu kan Aerosol ,pn,kn foram,, 16 on. fine 
quality durable easy instant spar. No stove baking 
required. Hammers available In grey, blue. gad. 
bronze. Modern Eggshell Black Wrinkle (Crackle) 
all ar ISIII a our counter or 16)11, carriage paid, 
per push-button sell -spray on. Also Dunhill. heat 
and water resistan 

t 
Black Matt finish (12 on. see - 

spral cans only) li/II carriage paid. 
SPECIAL OFFER: Ion plus optional tnruNoble 
snap -on trigger handle (value 5/2 fnr 18/II. carriage 
paid. of 13 see -spray Main coloon and pm 
mer (Motor car quality) also 4,51.01e. Please endose cheque or 
crossed P.O. for total amount direct to 

Mt2 307x. EDGWARE GOAD YUKAN: LONDON. W.2. áJ6 Dept 

Autnoeitio.Ins 
many 

and Leading Industrial 
MerKipil 

Orgrisauona -we can supply you to. 
Opa, all dry Saturday. Claud Thursday aftereoma. 

,. pea. 
a.. 

Zkc Gnomon. 
Clear Lxgonr 
Artoma: ere, a- none 
d cad. 
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FOR SALE 
(continued) 

£6,000 IN VOUCHERS GIVEN AWAY. See 
free Catalogue for details. Tools, materials, 
mechanical, electrical, thousands of interesting 
items. WHISTON, Dept. VW, New Mills, 
Stockport SK12 4HL. 

THE IDEAL Panel Mounting Meter Move- 
ment for any Sensitive Test Meter etc. 
200 Micro Amp F.S.D. 41in. x 41ín. In clear 
plastic case. Our special price only 39/6d. 
P. & P. free. Limited number only. WALTON'S 
WIRELESS STORES, 55A Worcester Street, 
Wolverhampton, Staffs. 

MORSE EASY !! 
FACT NOT FICTION. It you start RIGHT you will be 
reading amateur and commercial Morse within a month. 
(Normal progress 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, e.t.d. 01 -660 2896 
send 8d. stamp for explanatory booklet to 

GSCHS /P, 45 GREEN LANE, PURLEY, SURREY 

RECEIVERS & COMPONENTS 

MCMURDO Silver, 6 band, chassis and speaker. 
Offers. SUFF, 48 East Street, Hereford. 

WHAT OFFERS for 5 -I0 Amplifier (Gilson 
transformers), F.M. Tuner and I valve tone 
unit, all as book. F. H. REEVES, c/o Sun Inn, 
St. Nicholas at Wade, Birchington. 

COMPONENTS AT GIVE AWAY PRICES. 
Digital Counters, Rev Counters, Thyristors, 
Transistors, Valves, Tool Bags, Track Heads, 
Recording Tape, Aerials, Intercoms, Micro- 
phones, 
DIAMONDr MAIL hORDER PRODUCTS, 
PROSPECT HOUSE, CANAL HEAD, 
POCKLINGTON, YORK. N04 2NW. 

WE ARE BREAKING UP COMPUTERS 

EX COMPUTER PRINTED CIRCUIT PANELS2" X 
4" packed with semiconductors and top quality, 
resistors, capacitors, diodes etc. Our price: 10 boards 
10/-, P. & P. 2/ -, with a guaranteed minimum of 35 

transistors. 
Special Bargain Pack. 25 boards for £1. P. A P. 3/6, 

with a guaranteed minimum of 85 transistors. 
100 boards, 85 /-. P.& P. 6/6, with a guaranteed minimum 
of 350 transistors. 
PANELS with 2 power transistors sim. to OC28 on 
each board + components. 2 boards (4 x OC28) 10/ -. 
P. & P. 2/ -. 
NPN GERMANIUM TO5 I WATT POWER TRAN- 
SISTORS on small heat sink, on 2" x 4" panel. 5 for 
101 -, P. A P. 2/-. 
POWER TRANSISTORS sim. to 2N174 ex- eqpt., 
4 for 101 -, P. A P. 2/ -. 
POWER TRANSISTORS sim. to 2N174 ON Finned 
Heat Sink (10D) 4 for £1, P. & P. 3/, 
LONG ARM TOGGLE SWITCHES ex eqpt. SPST 
13/6 doz., DPDT 2216 doz., DPST 17/- doz. P. & P. 

all types 2/- doz. 
ORGAN BUILDERS special 500 TO18 translators on 
panels £4. P. & P. 6/ -. 
OVERLOAD CUT OUTS. Panel mounting In the 
following values ... 5/- each. 1, 11, 2, 3, 4, 5, 7, 8 amp. 
P. & P. 1/6. 
MINIATURE GLASS NEONS, 12/6 doz. P. & P. 1/6. 

NEW MIXED DISC CERAMICS. 150 for 10/-- 
P. & P. 2/ -. 
LARGE CAPACITY ELECTROLYTICS 
411n., 21n. diem. Screw terminals. 
All at 81- each + 1/6 each P. & P. 

4,000mF 72V d.c. wkg. 
10,000mF 25V d.c. wkg. 
6,300mF 72V d.c. wkg. 
1,500mF 150V d.c. wkg. 
16,000mF 25V d.c. wkg. 
25,000mF 12V d.c. wkg. 

Send 11- stamps fur list. 

KEYTRONICS, 52 Earls Court Road 

London, W.8. Mail order only 

RECEIVERS & COMPONENTS (continued) 

ELECTRO ALUE 
RAPID MAIL - 

ORDER SERVICE 

PROMPT DEL /VERY VERY LARGE STOCKS 

EVERYTHING BRAND NEW AND TO SPECIFICATION 

* Unbeatable Value in * RESISTORS 
METAL OXIDE type TR5 0.5W 2% tolerance. Very 
low noise, low temperature coefficient, low drift. 
A Professional resistor. All E24 preferred values 100 
to 1M(3. Price: 1 to 11 10d; 12 to 25 94; 25 up 84. 

CARBON FILM high stab low noise. 

I W 10% 
10 to 
1003.30 

and I W 5 %3.90 to IMO 1/10 

1W 10% 4.7 (3 to 10M O, 1/9 doz.,1316 100. 
¡W 5% 4.7 O to 10M 0 2/2 doz., 17 /- 100. 
1W 10% 4.70 to 10M 0, 8/3 doz., 25/10 100. 
1/6 leas per 100 if ordered In complete 100e of one 
ohmic value. 
Please state retintas.e values required. 
Whoa Skeleton pre -sets: 1000, 2500, 5000, 1k O, 
2k 2.5k O, 5k0, 10k 0, 20k 0.25k O, 50k 0, 100k0, 
200k(1, 2250k0, 500k0, 1MO, 2MO, 2.5M0, 5M0, 
10M O. Vertical or horizontal mounting. 
Small high quality, 1/- each; Sub -min, type lid each. 

SEMICONDUCTORS 
30W BAILEY AMPLIFIER 
513481 and MJ491 matched pair output, 69/ -; 40361 
..od 40362 matched pair driver, 80 /8; 40361 18/8; 
10362 16)9; BC125 12 / -; 130125 12 / -; BC107 2 /9; 
BC109 8/9. Main amp. PC board 12 /6 each but FREE 
with each complete transistor set. 
Total for one channel £7.8.0 Hat with 10% discount; 
only 66.18.3. Total for two channels £14.16.0 list, 
with 15% discount only 812.11.8. Complete power 
'ripply kit 64.5.0 ILL Circuit reprints 1/- each. 

G.E. 2N2926 PLASTIC RANGE 
Price reductions 
Iced spot = 55 to 110 9 /3; Orange spot = 90 to 180 
2/3; Yellow spot = 150 to 300 Fe; Green spot = 235 
to 470 2/9. 
All the above brand new stock. 

TEXAS BILECT RANGE PRICES RED UCED 
:O)V 800mA 'mil: BC108 20V 
2N3704 = 90 to 330 8/9 = 125 to 900 2/8 
1N3705 = 45 to 165 3/5 BC109 20V 
25V 200mA pup: = 125 to 900 2/9 
2N3702 = 60 to 300 3/6 BC167 series (180mW 
ìN3703 = 30 to 150 8/8 3003111z fT, TO92): 
small signal ape: BC167 45V 
214.3707 low noise 4/- = 125 to 500 2/8 
2 N3711 = 180 to 660 8/11 BC168 20V 

mall signal petp: = 125 to 900 2/- 
2N4058 low noise 4/9 BC169 20V 
2N4062 = 180 U 660 4/8 = 240 to 900 2/8 
BC107 series 300mW BC109 and BC169 are 
300MHa fT TO18: low noise. 
BC107 45V BC167, BC168 and BC169 

= 125 to 500 2/9 are plastic. 
Betavalueefor above immediately quoted aftertype Nos. 

MT.-Prices red seed 
5tPF105 25V max., gm = 2 to 6mA /V. low noise 7/8; 
2N3819 25V max., gm = '2 to 6mA/ V, low noise 9/ -. 

MINI TRANSISTORS- Priers reduced 
2N4285 ;nip hiE 35 to 150 at 1OmA fT 7MHz min., 
Veb 35V max. 2N4286 eses 30V hFE over 100 at 10µA 
to lmA IT 280MHz typ. 2N4289 pnp 60V hFE over 
100 at 100µA to lmA fT 170MHz typ. 2N4291 
pup 40V hFE over 100 at 100mA, 2N3794 time 40V 
hFE over 100 at 1011mA. complementary driver/out- 
put 2N4 292npn 30V UHF N.F. 6dB max at 10011Ha. 
fT 57OM01a typ. B5041 Power 14.3W at 100 °C base 
temp. 35V, hN'E over 100 at 0SA. Insulated TO66 
.size mounting surface. 
Prices: 2N4285 to 2N4292 and 2N3794 2/11; B5041 
13/8. 

1,000V 1.5A GENERAL PURPOSE RECTIFIER type 
1N5054 8/6 only. 
1,000 0.75A miniature rectifier type T111 1 /9; 400V 
type T84 213. 

MINER DIODES 3V to 27V 5% 400mW all preferred 
voltages. 4/6 each. 

NEW TRANSISTOR BARGAINS 
254696 
2N697 
2N706 
2N1132 
2N1302 
2N1303 
2N1304 
251305 
251306 
2741307 
251308 
2N1309 
'2N1613 

5/6 
SI- 
3/5 

18)- 
4/- 
4/- 
4/- 
4/- 
8/9 
6/9 
8/9 
8/9 
8/6 

IN 1711 
1N2147 i. 13ti9A 

-N2646 
2N2924 
2N2925 
2N3053 
2N3054 
2N3055 
2N3391A 

253706 

7/4 
16/9 

8/9 
9/6 
6/- 
6/9 
5/8 

15/6 
16/6 

5)6 
813 

2N4000 
40250 
40406 
40408 
AC126 
AC128 
AC176 
ACY17 
AD161 
AD162 
AF114 
AF124 
110147 

4/8 
161- 
16/8 
1418 

8/6 
8/- 

11/- 
8/- 
7/- 
7/- 
7/- 
7/6 
4/3 

BC148 3)6 
BC149 4/8 
141)123 24/8 
BF194 7/ 

11FX2912/3 
BFX84 7/5 
BFXOS 8/3 
BFX88 7/9 
BFY51 4/3 
BSX20 4/6 
NKT403 

14/10 

All power types supplied with FREE Mica Washers. 

* PEAK SOUND 
PRODUCTS 

Peak Bound PA.12 -5 Power Amplifier has a maximum 
distortion level of only 0.1% at 11.5W, into 150, 
In kit form 88.19.6, plus 121- for ready prepared heat 
sink and mounting board. Power supply P8.45 Kit 
24.10.0. 
Pre -amp kit 27/- plue controls mono: 613; stereo 201 -. 
Active tone filter kit 19/- plus controls: mono 5 / -; 
stereo 18/ -. No discounts allowable on basic kits only, 

* ELECTROLYTICS 
SUB -MIN. 
C426 range (µF /V-): 0.64/64, 1/40, 1. 6/25, 22.5/16, 
25164,4/10,4/40,5 /64,6. 4/6.4,6.4/25,8/4,10 /'2.5,10/16, 
10/64, 12.5/25, 16/10, 16/40, 20116, 20/64, 25/6.4, 
25/25, 32/4, 32/10, 32/40, 32/64, 40/2.5, 40/16, 50/6.4, 
50/25, 50140, 64/4, 64/10,80/2.5, 80/16, 80/25, 100/6.4, 
125/4, 1.25 /10, 125/16, 160/2.5, 200/6.4, 200/10, 250/4, 
320/25, 320/6.4, 400/4, 50012.5. Price reduction 113 
each. 

MINIATURE (pF/V): 
5/10, 10/10, 25/10, 50110, 9d each, 25/25. 
50/25, 100 /l0, 200/10, 1/- each; 50/50, 100/25, 1/6; 
100 /50, 25/25, 21 -. 

LARGE ELECTEOLYTICS (NF/V): 
1000/50 7/- ;2000/50 918; 5000/10 17/8; 5000/25 10 /8; 
2500/64 15/.. Vertical clips for above typon 9d each. 

* CAPACITORS 
Ceramic disc 20% 500V: 1,000pF, 2,000pF, 5,000pF. 
50V: 0.01µF, 0.02µF, 0.05µF. Mylar film 10 %. 
100V: 1,000pF, 2,000pF, 5,000pF, 
0.0211F, 0.05µF. Polystyrene 5% 160V: 22pF pre- 
ferred values to 820pF. ALL at 5d each. Polyester 
250V 20 %: 0.01, 0.015, 0022, 0.033, 0.047, 0.0681.LF 7d 
each. 0.11.1F 8d. 250V 10 %: 0.15, 0.22 9d; 0.33 
1/8; 0.47 1/6; 1µF 2/8; 22.2µF 4/ -. 

* POTENTIOMETERS 
Prieta reduced 
Short spindle 100 0 to IOM O lin .5 K 0 to 5M O log., et 11. 

values. Only 21- each. 
Long spindle 4.7k 0 , 10k 0. 22k 0 , 47k 0, 100k 0, 270 

KO, 470E11, IMO, 2.2M0, lin. or log. Only 2/8 each. 
Long spindle dual stereo: 10k O, 22k 0, 47k 0. 100k O. 
220k 0 lin. or log. Only 8/8 each. 

ALL GOODS BRAND NEW -NO SURPLUS 
1989 CATALOGUE now ready. full of most up to date infromatlon essential to every serious user. 

Send 1/6 for your copy. 
COMPONENT DISCOUNTS 
10% on total order over £3.0.0. 15% on total order over £10.0.0. unless slated otherwise. 

POSTAGE AND PACKING on orders up to 61, add 1/ -; over, post free in U.K. 
OVERSEAS ORDERS WELCOMED. Carriage charged at cost. 

ELECTILOVALUE Dept. P.W.3 

32A ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY 

Telephone: EGHAM 5533 (STD 0784 -3) 
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RECEIVERS & COMPONENTS 
(continued) 

SUB -MINIATURE ELECTROLYTICS, 15 
Volt, 2, 6, 8, 10, 15, 20. 30, 40, 50, 100 mfds. 
8/6 per doz. 30 for £1. The C.R. SUPPLY CO., 
127 Chesterfield Road, Sheffield 8. 

COMPLETE RANGE of Amateur, Aircraft, 
Communications receivers. Chassis, panels, 
meters, cabinets, microphones, etc. Stephens - 
James Ltd., 70 Priory Road, Liverpool 4. 
Tel. 051- 263 -7829. 

150 NEW ASSORTED Capacitors, Resistors, 
Silvered Mica, Ceramic, etc. Carbon, Hystab, 
Vitreous, } -20 watt, 12/6 Post Free. WHITSAM 
ELECTRICAL, 33 Drayton Green Road, 
West Ealing, W.13. 

PLEASE MENTION 

PRACTICAL WIRELESS 

WHEN REPLYING TO 

ADVERTISEMENTS 

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, 37/6. 
11 element. 45/ -. 14 element, 52/6.18 
element, 60/ -. Wall Mounting with 
Cranked Arm, 7 element. 60 / -. 11 element, 
67/ -. 14 element. 75/ -. 18 element, 82/6. 
Mast Mounting with lin clamp. 7 element. 
42/6. 11 element, 551 -. 14 element, 62/ -. 18 
element. 701-. Chimney Mounting Arrays, 
Complete. 7 element. 7216. 11 element, 80 / -. 
14 element, 87/6. 18 element, 95/ -. Complete 
assembly instructions with every unit. Low 
Loss Cable, 116 Yd. U.H,F. Preamps from 
75/ -. State clearly channel number required 
on all orders. 

BBC ITV AERIALS 
BBC (Band I). Tele- 
scopic loft. 25/ -. External 
S /D. 30/ -. "H" 22.15.0. 
ITV (Band 3). 3 ele- 
ment loft array. 30 / -. 5 
element, 40 / -. 7 element 
50 / -. Wall mounting. 3 ele- 
ment, 47/6. 5 element. 
52/6. Combined BBC/ 
ITV. Loft 1 +3. 40/ -; 1 +5. 
501 -; 1 +7, 60/ -; Wall 
mounting 1 +3, 57/6; 1 +5, 
67 /6;7C/ Chimney 1 +3, 67/8; 
VHF transistor pre - 
amps, 75/ -. 

COMBINED BBC1 - ITV - BBC2 
AERIALS 1 +3 +9, 70 / -. 1 +5 +9, 80/ -. 
1 +5 +14, 90/ -. 1 +7 +14. 100 / -. Loft mounting 
only. Special leaflet available. 
F.M. (Band 2). Loft S /D. 15/ -. "H 32/8. 
3 element, 55/-. External units available. 
Co -ax. cable 8d. yd. Co -ax. plugs, 1 /4. 
Outlet boxes. 5 / -. Diplexer Crossover Boxes, 
13/8. C.W.O. or C.O.D. P. & P. 5 / -. Send 6d. 
stamps for illustrated lists. 
Callers welcomed - open all day Saturday 

K.V.A. ELECTRONICS (Dept. P.W.) 

27 Central Parade, New Addington 
Surrey (CRO -OJB) 
LODGE HILL 2266 

H A Cj SHORT -WAVE 
KITS 

WORLD -WIDE RECEPTION 

Famous for over 30 yeah 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 1969 RANGE 
One -valve model "DX ", complete kit -price 59/6 
(Postage and packing 3/6). 
Customer writes: -"Definitely the beet one -valve 
B.W. Kit available at any price. America and 
Australia received clearly at good volume." This 
kit contains all genuine short -wave componente, 
drilled chassis, valve accessories and full instruc- 
tions. Ready to assemble, and of course, as all our 
products-fully guaranteed. Full range of other 
B.W. kits still available, including the famous 
model "K" (recommended by radio clubs). All 
orders despatched by return. (Mail order only.) 
Bend now fora descriptive catalogue, order form. 

"H.A.C." SHORT -WAVE PRODUCTS 
29 Old Bond Street, London W.1 

SlERE0PH0NIC 
KUBA 

"ROYAL" RADIOGRAM 

This 
complete ow with caretulyr match: 

loudspeaker aysem, two et' 

speakers, two 4m. Cone Tweet' 
and latest BSA ÚA70 Mono /Stec 

m 
record changer -a complete qu" 

ity stereePhssio radiogram 
1sxR normal F 

fr óe. 

4 wsvicebs¿ col -Matt push -1' 

keys 
per channel -trot ' I 

output P E AS 
response 30.20,50 TECHNLC AI. 
TO INSTALL. 
KNL 

i19 19 
c`IRED. 

ONLY .l .l U 

H.P. terms available. 
Deposit £26.13.2 

payments n 5tH 
monthly 

£27.10.8 Ptoday 
7. 

or Writ 

for tree l adet. 

f ntastic Bargain Offer 
KUBA "IMPERIAL 666" STEREOPHONIC 
HI -FI RADIOGRAM CHASSIS -complete 

with two 10ín. x bin. speakers and the latest 
BSR Mono /Stereo record changer -a complete 
radiogram at half normal price. 4 Waveband 
AM /FM chassis with the very latest printed cir- 
cuitry-7 push button control, 1.3 watts total 
output. Provision rnr stereo decoder. Only 
49 Gus. plus P. s P. 17/6. EASILY FITTED, 

TECHNICAL KNOWLEDGE NECESS- 
\ lilt. H.P. available 817.6.6 deposit plus 24 
monthly payments 36 r' (total R.P. £60,14.6), 
Send £18.4.0 today. 

CALLERS WELCOME 
111 I: lad\.I. 

100 CHASE SIDE, SO E. 
Dept. P169. LONDON, N.14 

TELEPHONE ii -888 3733/9688 
Ulm i - mew film td 

YOUR CAREER in 
RADIO & 

ELECTRONICS 
Big opportunities and big money await the qualified man 
in every field of Electronics today -both in the U.K. and 
throughout the world. We offer the finest home study 
training for all subjects in radio, television, etc., especially 
for the CITY & GUILDS EXAMS (Technicians' Certifi- 
cates); the Grad, Brit. I.E.R. Exam.; the RADIO 
AMATEUR'S LICENCE; P.M.G. Certificates; the 
R.T.E.B. Servicing Certificates; etc. Also courses in Tele- 
vision; Transistors; Radar; Computers; Servo -mech- 
anisms; Mathematics and Practical Transistor Radio course 
with equipment. We have OVER 20 YEARS' experience 
in teaching radio subjects and an unbroken record of 
exam. successes. We are the only privately run British 
home study College specialising in electronics subjects only. 
Fullest details will be glady sent without any obligation. 

To: British National Radio School, Reading, Berks. 

Please send FREE BROCHURE to 

NAME 

ADDRESS 

Block 

Caps. 

Plc ase 

BRITISH NATIONAL RADIO SCHOOL 
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I PARTRIDGE APOLOGISE TO DEALER AND CUSTOMER 
FOR delivery delays due to heavy demand 

.. We are doing our best 

SEE YOUR J O YS TI C IC V.F.A. STOCKIST 

All branches of R.S.C. Hi -Fi Centre Ltd. All branches of Lasky's Radio 

ASHFORD Middx. Rchelford Communications 
BATH. Ryland Hunteley 
BIRKENHEAD. B.B. Radio & Electrical Stores 
BIRMINGHAM. Amateur Electronics 

Chas. H. Young 
BOURNEMOUTH. Forreaters Nation Radio Supplies 
BRADFORD. Radio Ham Shack 
BRIGHTON. Arthur Sallie 
BURNLEY. Trafalgar Supplies 
CARDIFF. Wesak Radio 
CHELMSFORD. Radio Service 
CHELTENHAM. Spa Radio 
CHESTERFIELD. J. & A. Tweedy Ltd. 
COVENTRY. Swanco Products Ltd. 
CROYDON. Huggetts 
DONCASTER. B. Page 
EDINBURGH. F. Brow & Co. 
EXETER. Electresure Ltd. 
FOLKSTONE. John Guilding 
GILLINGHAM Haut. B. J. Kayes 
GLASGOW. R.M.E. Surplus Supplies 
GOODMAYES. Unique Radio Ltd. 
HALIFAX. Albert Hind Ltd. 

All direct from: 

HARTLEPOOLS. The Specialist Radio Shop 
HERNE BAY. Purdys 
HUDDERSFIELD. Radio Craft Ltd. 
HULL. Short Wave 
ILFORD. Radio Development Ltd. 
LEEDS. George Blakey 

Henry Electric Ltd. 
LEICESTER. S. May Ltd. 
LIVERPOL. Stephens -James Ltd. 
LONDON. Alfred Imhof Ltd. 

112.116 New Oxford Street, W.I. 
City Radio, 37 Bond Street, Ealing, W.5. 
Dayatrom, 233 Tottenham Court Road. 

W.I. 
Harveraona, 170 High Street, Merton, 

S.W.19. 
Newbury Radio Ltd., 272 Romford Road. 

Forest Gate, E.7. 
R. T. & I. Electronics Ltd., Ashville Road, 

E.li. 
G. W. Smith, 3 -34 Lisle Street, W.C.2. 

LOUGHBOROUGH. Taurus Electrical Supplies 
LUTON. Coventry Radio Ltd. 

NEWARK. George Francis Electronic Supplies 
NEWCASTLE UNDER LYNN. Sidney T. Chadwick 
NEWCASTLE UPON TYNE. Richley & Freeman Ltd. 
NEWPORT Mon. K. F. Paul Ltd. 
NORWICH. Radiomaties 
NOTTINGHAM. Petes Electronics Ltd. 
OLDHAM. The Electronic Centre 
PLYMOUTH. Radioparts 
PURLEY. G3HSC, 46 Green Lane 
READING. M. J. Milne & Sons Ltd. 
ROMFORD. Newbury Radio Ltd. 
SCARBOROUGH. Derwent Radio 
SOUTHAMPTON. Frank Victor 
SOUTH SHIELDS. J. R. Gough Electronic, 
ST. HELENS. Harold Stott Ltd. 
SUNDERLAND. The Red Radio Shop 
SWANSEA. W. J. Holt 
WESTCLIFF ON SEA. Radio Constructors Co. 
WORCESTER. Jack Porter Ltd. 
WOLVERHAMPTON. Linge Radio & Electronics 
WORTHING. G. W. M. Radio Ltd. 

PARTRIDGE ELECTRONICS LTD. (PWC) 

PROSPECT ROAD, 

BROADSTAIRS, KENT Phone: 0843 -62535 (C.O.D. Orders) 

p RANGE OF SOLID STATE 

-1A.C. MAINS AMPLIFIERS 1:11311, ..r.,,e`.,r.,,, Employing only 
high grade components and transistors. 

LT55 6 WATT 
AMPLIFIER 

Recommended 9 g n s Retail price 
Size 9* x 22 x 5}in. 

Controls (5) Volume, Bass, 
Treble, Mains Switch, Input 
Selector Switch. 

A HIGH FIDELITY UNIT PROVID- 
ING EXCELLENT RESULTS AT 
MODEST OUTPUT LEVELS. 

Sensitivity 5 Inv (max). 
Frequency Response 30- 20,000 cps -2dB 
Harmonic Distortion 0.5% at 1,000 cps 
Output for 3 -8 -15 ohm Loudspeakers. 
Input Sockets for "Mike," Gram and 
Radio Tuner /Tape Recorder. 

LT66 12 WATT 
STEREO AMPLIFIER 
A TWIN CHANNEL VERSION OF 
THE LT55 PROVIDING UP TO 
6 WATTS HIGH FIDELITY OUT- 
PUT ON EACH CHANNEL. 

Switched Input Facilities 
Socket (1) Tape or crystal PI). 
(2) Radio Tuner (3) Ceramic PU 
Microphone. 
Controls (6) Volume, Bass, Treble, Balance, Mains Switch, Input Selector 
Switch. Stereo /Mono Switch. 
Facia Plate Rigid Perspex with black /silver background and matching 

black edged knobs with spun silver centres. 

Recommended 16 gns Retail price 
Size 12 x 3} x 6in. 

U required an attrac- 
tive wood cabinet with 
Satin Teak veneer 
0ninh can be supplied 
for any model. 70s. 
Prices from 

Please send a stamped addressed envelope for full details of 
above units, also TUNERIAMPLIFIERS STEREO and MONO 

AVAILABLE FROM YOUR LOCAL HI -FI DEALER 

Wholesale and Retail enquiries to: 

LINEAR PRODUCTS LTD, Electron Works, Armley, Leeds 
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VALVES SAME DAY SERVICE 
NEW! TESTED! GUARANTEED! 

I SETS 1R5, 185, 1T4, 384, 3V4, DAF91, DF91, DK91, DL92, DL94. 
Set of 4 for 17/6. DAF96, DF96, DK96, DL96, 4 for 26/-. 

OZ4 4/6 
1A7GT 7/6 
1R6GT 7/8 
1N6GT 7/9 
110 5/6 
156 4/8 
1T4 2/9 
354 5/9 
3V4 5/9 
5U4G 4/8 
5Y3GT 5/9 
5240 7/6 
6130L2 12/6 
6AL5 2/8 
6AM6 8/6 
6AQ5 4/9 
6AT6 4/- 
6AU6 4/9 
BBA6 4/6 
6BE6 4/8 
6BJ6 7/- 
6BW6 18/- 
604 2/9 
6F13 8/6 
6F14 9/- 
6F23 18/6 
6K7G 2/6 
6K8G 4/8 
6L18 8/- 
6VBG 8/8 
6V6GT 6/6 
6X4 8/6 
6X5GT 6/9 
7B6 10/9 
7B7 7/- 
7C6 6/9 
7Y4 6/6 
10F1 16/- 
10P13 15/6 
12AT7 8/9 
12AU8 4/9 
12AU7 4/9 
12AX7 4/9 

12K8GT 7/- 
19BG6G17/8 
20F2 18/6 
2oL1 16/9 
20P3 11/9 
20P4 18/6 
25U4GT11/8 
30C1 6/9 
30C15 18/- 
30C18 9/- 
30F5 18/6 
30FL1 12/6 
30FL1214/8 
30FL14 10/6 
30L1 6/- 
30L15 14/- 
30L17 18/- 
30P4 12/- 
30P12 11/9 
30P19 12/- 
30PL1 12/6 
30PL13 14/8 
30PL14 16/- 
35L6GT 8/- 
35W4 4/6 
35Z4GT 5/- 
8063 12/6 
AZ31 9/- 
B729 12/6 
CCH35 10/- 
CL33 18/6 
CY31 8/9 
DAC32 7/8 
DAF91 4/8 
DAF96 8/- 
DF33 7/9 
DF91 2/9 
DF96 8/- 
DH77 4/- 
DH81 10/9 
DK32 7/8 
DK91 5/6 
DK92 9/3 

DK96 7/- 
DL35 5/- 
DL92 5/9 
DL94 6/9 
DL96 7/- 
DYS6 619 
DY87 6/9 
EABC80 6/6 
EAF42 8/9 
EB91 2/8 
EBC33 7/6 
EBC41 8/8 
EBF80 8/- 
EBF89 8/8 
ECC81 8/9 
ECC82 4/9 
ECC83 7/- 
ECC84 5/6 
ECC85 5/- 
ECC80412/8 
ECF80 7/- 
ECF82 6/9 
ECH35 6/- 
ECH42 10/6 
ECH81 5/9 
ECH84 6/9 
ECL80 6/9 
ECL82 6/9 
ECL83 9/- 
ECLS6 8/8 
EF39 8/9 
EF41 9/6 
EFSO 4/9 
EF85 5/8 
EF86 6/8 
F.F89 5/8 
EF91 8/8 
EF94 4/9 
EF183 e/- 
EFI84 6/9 
EH90 6/6 
EL33 8/9 
EL34 9/8 

EL41 96 
ELM 4%9 
EL90 
ELM 6%- 
EM80 
EM81 8%9 
EH84 
EM87 vi9 
EY61 
EY86 8/8 
F.Z40 76 
EZ41 7Ì6 
EZ80 45 
EZ81 4%9 

GZ32 8/9 

KT66 16/- 
ME140015/- 
N78 14/9 
PABC80 7/- 
PC86 9/6 
PC88 9/6 
PC96 8/6 
PC97 8/6 
PC900 8/8 
PCC84 8/- 
PC1:86 6/6 
PCC88 9/9 
PCC89 10/6 
PCC189 9/9 
PCFeO 6/9 
PCF82 8/- 
PCF86 9/8 
PCF80018/8 
PCF801 7/- 
PCF802 9/6 
PCF805 9/- 
PCF80611/8 
PCF80810/8 
PCL8'2 7/- 
PCL83 9/- 
PCL84 7/6 
PCL85 8/8 

PCL86 8/6 
PENA4 12/6 
PEN36C16/- 
PFL20012/- 
P1.36 9/6 
PL81 7/8 
PL82 8/6 
PL83 618 
PL84 6/8 
PL500 12/- 
PL604 12/6 
PI.608 16/- 
PI.802 14/8 
PM84 7/9 
PX26 10/6 
PY32 10/- 
PY33 10/- 
PY81 6/8 
PY82 6/- 
PY83 5/9 
PYSB 6/8 
PY800 8/9 
PY801 6/9 
R19 8/6 
R20 12/8 
TH21C 9/9 
U26 18/- 
U26 12/- 
U47 18/8 
U49 18/8 
U52 4/8 
U78 8/6 
U191 12/8 
1.1301 18/8 
U801 18/- 
UABC80 813 
UAF42 9/6 
UB4I 8/8 
UBC41 7/9 
UBC81 7/- 
UBF80 8/- 
UBF89 6/9 
UC92 5/- 

UCC84 7/9 
UOC86 6/6 
UCF80 8/8 
UCH42 9/9 
UCH81 6/6 
UCL82 7/- 
UCL83 11/6 
11741 9/9 
UF80 7/- 
UF85 6/9 
UF89 8/8 
UL41 9/6 
UL44 20/- 
UL84 6/6 
UM84 7/6 
UY41 7/- 
UY85 5/9 
VP4B 10/6 

Z 
713212á8 

ACT 3/6 8/8 
AC127 2/- 
AD140 7/6 
AF102 181- 
AFllb 8/- 
AF116 8/- 
AF117 8/8 
AF124 7/6 
AF125 8/6 
AF126 7l- 
AF127 8/6 
0026 5/9 
0C44 2/8 
OC45 2/8 
OC71 2/6 
0072 2/6 
0075 2/6 
0081 2/8 
OC81D 2/8 
OC82 2/8 
OC82D 2/8 
0C170 2/6 

READERS RADIO 
85 TORQUAY GARDENS, REDBRIDGE, ILFORD, 

ESSEX. Tel. 01- 550 7441 
Pistage on I valve 9d. e erra. On 2 valv, i,r mire, le,.tuge Rd. per 

valve extra. Any Parcel insured against Damage in Transit lid. extra. 
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DUXFORD ELECTRONICS,PW) 
97/97a MILL ROAD, CAMBRIDGE 

Tel : 0223 -63687 
(Visit us -at our new Mail Order, Wholesale and Retail Premises) 

MINIMUM ORDER VALUE 5/- 
C.W.O. Post and Packing 1/- 

DISCOUNT 10°/n over £2 
15% over £5 

CERAMIC DISC CAPACITORS (Hunts.). 500Ví20 %; 100, 220, 
330pF. -20 %, +80%; 470, 680, 1,000pF. 5d each. 
ELECTROLYTIC CAPACITORS (Mullard). -10% to +50° %,. 
Subminiature (all values in :AF) 
4V 8 32 64 125 250 400 
6.4V .. .. 6.4 25 50 100 200 320 
IOV .. .. .. 4 16 32 64 125 200 
16V .. .. .. 2.5 10 20 40 80 125 
25V .. .. 1.6 6.4 12.5 25 50 80 
40V .. .. .. 1 4 8 16 32 50 
64V 0.64 2.5 5 10 20 32 
Price 1/6 1/3 1/2 1/- 1/1 1/2 
Small (all values in µF) 
4V .. .. 800 1,250 2,000 3.200 
6.4V .. 640 1,000 1,600 2,500 
10V 400 640 1,000 1,600 
16V .. 250 400 640 1,000 
25V .. .. .. 160 250 400 640 
40V .. 100 160 250 400 
64V 64 100 160 250 
Price 1/6 2/- 2/6 3/- 
POLYESTER CAPACITORS (Mallard) 
Tubular, 10%. 160V: 0.01, 0.015, 0.0220, 7d. 0.033, 0.0470, 8d. 0.068, 0.10, 9d. 0.150, lid. 022µF, 1 / -. 0.330, 1/3. 0470, 1/6. 0.680, 
2/3. 1µF, 2/8. 
400V: 1,000, 1,500, 2,200, 3,300. 4,700pF, 6d. 6,800pF, 0.01, 0.015, 0.0220, 
7d. 0.03314F, 8d. 0.0470, 9d. 0.068, 0.1µF, lid. 0.1511F, 1/2. 0.220, 
1/6. 0.331AF, 2/3. 0.4711F, 2/8. 
Modular, metallised, P.C. mounting, 20%, 250V:0.01, 0015, 0.022µF, 7d. 
0.033, 0.0470, 8d. 0.068, 0.10, 9d. 0.15µF, Ild. 0.221AF, 1 / -. 0.330, 
1/5. 0.47µF, 1/8. 0.680, 2/3. lµF, 2/9. 
POLYSTYRENE CAPACITORS: 5 %. 160V (unencapsulated): IO, 12, 
15, 18, 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330, 390, 
470, 560, 680, 820pF, 5d. 1,000, 1,500, 2,200pF, 6d. 3,300, 4,700, 5,600pF, 
7d. 6,800, 8,200, 10,000pF, 8d. 15,000, 22,000pF, 9d. 
1%, 100V (encapsulated): 100, 120, 150, 180, 220, 270. 330, 390, 470, 500, 
560, 680, 820pF, 1/- 

. 

1,000, 1,200, 1,500, 1,800, 2,200, 2,700, 3,300, 3,900pF, 
1/3. 4,700, 5,000, 5,600, 6,800, 8,200, 10,000. 12,000, 15,000pF. 1/6. 
18,000, 22,000, 27,000, 33,000, 39,000pF, 1/9. 0.047, 5,000, 0.056µF, 2/ -. 
0.068, 0082, 0.1µF, 2/3. 0.120, 2/9.0.15, 0.181.1.F, 3/ -. 0.220, 4/ -. 0.27, 0.330, 5/ -. 0.390, 5/9. 0.47, 0.50, 6/3. 
JACK PLUGS (Screened): Heavily chromed. in Standard: 2/9 each. 
Side -entry: 3/3 each. 
Standard (Unscreened): 2/3 each. 
JACK SOCKETS (tin Plug): With chrome insert. 2/9 each. Available 
with: Break /Break, Make/Break, Break /Make, Make /Make contacts. 
POTENTIOMETERS (Carbon): Long life, low noise, 1W at 70 °C. 
±20° %, 5 1M, f30% < 1M. Body dia.. fin. Spindle, lin x )in. 2/3 
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% 5 }M, ±30% > 1M. Horizontal 
(0.7in x 0.4in P.C.M.) or Vertical (0.4in x 0.2in P.C.M.) mounting. 1/- 
each. 
Submin.0.1W at 70 °C. ±20% 5 1M, ±30%> 1M. Horizontal (0.4in x 
02in P.C.M.) or Vertical (02in x 0.1in P.C.M.) mounting, 10d each. 
RESISTORS (Carbon film), very low noise. Range: 5 %, 4.70 to 1MÛ 
(E24 Series): 10 %, 10f to I0MC (E12 Series). 

99, ledj 100 
lid 

off perrvaallue 
14(1). 

391 
off 

2d (over 99, led), 100 off per 
value 13/9. 4W (5 %), 21d (over 99, 2d), 100 off per value 15/6. 
SEMICONDUCTORS: 0A5, 0A81, 1/9. 0C44, 0C45. 0071, 0081, 
OC81D, 0082D, 2/ -. 0070, 0072, 2/3. ACI07, 0075, 0C170, 0C171, 
2/6. AFI15, AFI16, AF117, ACYI9, ACY21, 3/3. 0C140, 4/3. 0C200, 
5/ -. 0C139, 5/3. 0C25, 7/ -. 0C35, 8/ -. 0C23, 0C28, 8/3. 
SILICON RECTIFIERS: (0.5A). 170 P.I.V., 2/9. 400 P.I.V., 3/ -. 800 
P.I.V., 3/3. 1250 P.I.V., 3/9. 1500 P.I.V. 4 / -. (0.75A); 200 P.I.V., 1/6. 400 
P.I.V., 2/ -. 800 P.I.V., 3/3. (6A); 200 P.I.V., 3/ -. 400 P.I.V., 4/ -. 600 P.I.V., 
5/ -. 800 P.I.V., 6/ -. 
THYRISTORS (5A): 100 P.I.V., 8/ -. 200 P.I.V., 10 / -. 400 P.I.V 15/ -. 
SWITCHES (Chrome finish, Silver contacts): 3A 250V, 6A 125V. Push 
Buttons: Push -on or Push -off 5/ , Toggle Switches: SP /ST, 3/6. SP/DT, 
3/9. SP /DT (with centre position) 4/ -. DP /ST, 4/6. DP /DT, 5/ -. 
PRINTED CIRCUIT BOARD (Vero). 
0.15in Matrix: 3 }in x 21in. 3/3. 5(in x 21in, 3/11. 3tin x 3 }in, 3/11. 
5in 'x fin, 5/6. 
0.1 Matrix: 31in x 2 }in,4/ -.5in x fin, 4 /6.31in x 3fin,4 /6.5in x 3Qin 
5/3. 
RECORDING TAPE (Finest quality MYLAR -almost unbreakable). 
Standard Play: 5in, 600ft, 7/6. 5lin, 850ft, 10/6. Tin, 1,200ft, 12/6. 
Long Play: 3in, 225ft, 4/ -. 5in, 900ft, 10/6. 5 }in, 1,200ft, 13/ -. 7in, 1,800ft, 
18 / -. 

SEND S.A.E. for JANUARY, 1969 CATALOGUE 

SPEAKER SYSTEMS 
THE CAXTON COLUMN 
This Is a column cabinet. 
Size 224 x 5 x 6 1in., fitted 
with 3 speakers. This will 
handle 10 watts and will 
improve the quality of 
any tape recorder, or 
record player. Finished 
irl ,ud grain cloth and 
sandstone Vynair. A real 
bargain at 59/8. P. & P. 
10 /6. 

THE IMP. Extension 
Speaker Cabinet. Wedge 
shaped, size 71 x 61in. 
fitted 7 x din. speaker. 
Covered with attractive 
walnut with fawn Vynair 
front. Keyhole slot in 
back. Only 26/6. P. & P. 
4/6 

DUO. Wedge shaped Spea- 
ker Cabinet. Size 71 x 71ín. 
fitted 7 x 4in. speaker. 
Covered In attractive two 
tone Vynair. Price 32/6. 
P. & P. 4/6. 

CLARENCE. Extension Spea- 
ker Cabinet fitted S x 5in. 
speaker. (3 ohms Imp.) and 
volume control.Slze 101 x 8 }x 
41in. Finished in black and 
grey Vynalr. 45/ -. P. & P. 
4/0. 

THE MILTON. A 
Hi-F1 Bookcase 
Cabinet. Size 9 x 
5 x file., with 51n., 
speaker. Finished 
in Teak cloth 
with bold silk 
front 30/ -. P. a 
P. 4/6. 

THE STEREO. A superior ex n- 
lon speaker cabinet fitted with 

two 7 x 4in. speakers. Size 16 x 
9 x 81ín. Finished in fawn 
Vvmir with natural /teak ends. 
68, P. & P. 5/ -. 

All cabinets are new and weaken 
are mounted on tin. shipboard 
baffles. All speakers ex TV re- 
conditioned hi flux magnet. All 
carefully tested before despatch. 

THE SCOTT. Table to wall 
n 

top 
unting Speaker. Bìze 16} : 

IUI z 5 ;in., tapered ae Illuetr- 
atei. Fitted 131 x gin. Speaker 

with volume control. Finished In teak 
cloth and contrasting Vynair. (Please 
statu 3 or 15 ohm imp.) 64.5.0. P. & P. 
7/6. 

SPEAKER ENCLOSURES 

The Baker. Size H ce 151 ce 

2311,. Teak veneered top 
and sides. Fawn Vynalr 
covered front. Cut out for 
12in. speaker and 3in.twee- 
ter with port and internal 
bass reflex board. Fitted 
rubberfeet.68.15.0. P. & P. 
10/6. 

The Cowdrey. Corner 
Cabinet in natural 
teak finish for 131 x 
Hin. speaker also cut 
out for tweeter, 
63.15.0. P. a P. 8/6. 

The Tennyson. at 0. Igr 'tape 
for table or wan mounting 
131 ce 16 x Olin. Cut out for 
131 x Sln. speaker with port. 
Finished wood grain cloth 
and matching Vynalr. 22.2.6 
P. a P. 7/6. 
The Vernon. Table top or 
wall mounting enclosure for 
131 x bin., speaker (Similar 
to The Scott illus. above). 
87/6. P. & P. e / -. 
The Hayden. 161 x 15 s 71 
in., wood grain cloth and 
contrasting Vynair covered 
suitable for 121n. speaker, 
72/6. P. & P. 9/-. 

SPEAKERS: Elae Heavy duty Ceramic Magnets 11,000 line, 101n. round, 10 x Bin. 3 
ohm, or 15 ohm, 48/6, P. a P. 3/6. Sin. round 15 or 3 ohm. 42/8. P. & P. 3/6. E.M.I. 
13; s Sin. 15 or 3 ohm 46/ -, P. & P. 3/6. E.M.I. 315. tweeter, 15/ -. P. & P. 1/6. E.M.I. 
131 x Sin. fitted two 2 1in. tweeters. 15 ohms, 77/6. P. & P. 4/6. R.M.I., 131 x Sin. (15 
ohm) HI 11 Quality, 65.19.6. P. & P. 4/6. E.M.I., Woofers, 6i x Olin. square. S ohm. 
59/8. P. & P. 4/6. E.M.I. Crossover, 16/6. P. & P. 1 / -. EAGLE Crossover units, 3 or 16 
ohms, 14/6. P. & P. 1/ -. Bakers 12in., 55 watt, 15 ohm, 6 8.6.0. P. & P. 3 /6. All other 
speakers supplied- Good,uans, Bakers, W.B., Wharfedale, Eagle, Trlpleton. 
VYNAIR Widths from 40 to 541e., 17/6 EX- 'PAM" TRANSISTOR RADIO 
yd. off roll. P. & P. 1/9. } yard, 9 / -. CABINETS. Fitted 36in. telescopic 
P. & P.1 /9. Send 1/- stamps for samples. 

s 

rial, car serial socket, two 3.5mm 
SPEAKER MATCHING TRANS- sockets, perspex dial l21 x 3iln. Cabinet 
FORMERS. 3, 7, 15 ohms, B watt, 11/8. size 131 x 41 x Sin. finished brown and 
P. & P. 1 /6. grey. 25/ -. P. & P. 4/6. 
CARTRIDGE: Reuter STD/2, 17/6. EARPIECES WITH CORD and 3.5 mm. 
OP91/1, 20 / -. Mono Sonntone, 2TSS, plug. 8 ohm magnetic, 8 / -: 250 ohm, 4/ - 
16/ , Acres GP67/2 high output, 18 /6. 180 ohm with clip, 6/6. Xtal. P. & P. 6d. 
P. a P. 1 / -. 
MICROPHONES: Xtal Hand Mikes. 
B1201 with stand, 54/6. P. & P. 3/6. 
ACOB Mike 45, 21 / , ACOS Mike 40, 
18/8. Dyn. Mike DM -391, 30/ , CM21 
Xtal, 18 /8. Telephone Pick -up, 10/6. 
P. & P. 1 / -. Xtal lapel Mike, 7/6. Guitar 
Mike,12 /6. P. & P. 1 / , 
TRANSISTOR ELECTROLYTICB: 1, 2, 
4, 5, 8, 10, 16, 25, 32, 50, 100 mfd 15 volt 
working, 1 /3. P. & P. 1 / -. 250 mfd DC, 3/6 each. P. & P. 1 / -. 
8/ -. 000 mfd 12v, 8/ -. 600 mfd 25v DC, PIANO KEY PUSH BUTTON SWIT- 
8/9. P. & P. 11 -. CHES, 7 button inc. mains on off. 6 
VACUUM CLEANER LEAD. S;yde. twin banks of 6 P.C.O., 8/6. P. & P. 16, 
cable with moulded I amp. two pin plug. SIEMENS CONTACT COOLED RECTI- 
4/6. P. & P. 1/6. FIERS, 250v. 350mA., 4/6. P. & P. 1/ -. 

TRANSISTOR SPEAKERS H ohm Sin., 
8/6. 31e., 10/8. 31M., 12/6. P. & P. 1 /. 
FERRO %RODS:6 x 6/1sin.,2 /8; 41 e tin., 
2 / -; e s lin., 2 /6; 8 x lin..31 -. P. & P. 
1/. each. 
FERRO% RODS WITH COILS, 41 x lin., 
3/6; 8 x s /,sin., 5/8; P. & P. 1/- each. 
ROTARY SWITCHES: 2 Pole Mains 
Switch, 3/ -; 1 pole 12 way, 2 pole 2 way, 
3 pole 3 way, 3 pole 4 way, 4 pole 3 way, 

BROADWAY Electronics 
92 MITCHAM ROAD, TOOTING BROADWAY, 

LONDON, S. W.17 Telephone 01 -672 3984 (Closed all day Wednesday) 
(Few minutes from Tooting Broadway Underground Station) 

887 
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Head Office and Warehouse 
44A WESTBOURNE GROVE 

LONDON W2 
Tel. PARK 5641 /2/3 

Z ft I AERO SERVICES LTD. 
Please send all correspondence and Mail -Orders to the Head Office 

When sending each with order, please include 2/6 in £ for postage and handling 

MINIMUM CHARGE 2/ -. No C.O.D. orders accepted. 

Retail Shop 
85 TOTTENHAM COURT ROAD 

LONDON W1 
Tel. LANghem 8403 
Open all day Saturday 

0A2 8/- 
OAS 8/6 
OB2 IV- 
OBI 9/- 
OC3 8/8 
OM e/- 
OHIO 11/- 
1AX2 12/- 
1B3GT 7/- 
106GT 5/- 
1G40T 8/- 
1H6OT 7/- 
1L4 8/- 
196 8/- 
184 6/- 
186 4/8 
1T4 4/- 
1U4 e/- 
1U5 8/6 
1V2 9/- 
1X2B 7/- 
1Z2 25/- 
2C28A 8/- 
2040 8/- 
2061 8/- 
2CW4 12/- 
2D21 6/- 
2E28 27/8 
2X2 5/- 
sA3 11/- 
3A4 4/- 
31328 40/- 
3Q4 7/6 

3V4 8%8 
4B32 80/- 
6R40Y 10/- 
6U4G 6/8 
6U4GB 7/- 
5178 8/- 
5Y3GT 5/8 
5Z8 8/- 
6Z4G 7/- 
5Z40T 7/8 
8/30L2 14/- 
OA8G 6/8 
eAB4 6/6 
6AB7 4/- 
6AC6GT 

6AC7 9/- 
OAD4 16/- 
8AF4A 9/- 
BA05 8/- 

6.407 6/9 
BAHN 10/- 
6.415 9/- 
6AJ8 5/8 
OAKS 6/- 
6AK8 11/6 
6AL5 8/- 
8AM4 22/- 
6AM5 5/- 
BAIN 4/- 
BAM8 8/- 
6AN8 10/- 
8AQ5 8/- 
6AQ6 10/- 
8AR5 6/- 
BARB e/- 
8A96 6/6 
6AB6 7/- 
8AS7G 15/- 
6AT6 4/6 
8AU4GTA 

9/- 
6AU6 6/- 
8AU8 10/- 
6AV50TA 

12/- 
6AV6 6/6 
6AW8A11/- 
6AX4GTB 

8/- 
fiAXSGT 

12/6 
6AX7 10/- 
6B4G 15/- 
6B8G 218 
6BA8 4/- 
613.47 15/- 
6906 8/6 
6BE6 4/6 
6905 16/- 
6906 9/- 
6907 12/- 
6BG6G 11/- 
6BH6 8/- 
eB38 8/- 
6BK4 20/- 
6BK7A 9/- 
8BL7GTA 

11/- 
6BN6 7/6 
BBN8 8/- 
BBQBGTB 

12/- 
6BQ7A 7/- 

69117 18 /- 
6BR8 12 /6 
6967 25 /- 
6ßW8 18/6 
6BW7 12 /- 
6ßZ6 6/- 
6ßZ7 10 /- 
604 5/6 
6COGT 6/6 
6C6 4/- 
6080 7/- 
609 17/8 
6CB6 5/- 
6CD8GA 

22 /- 
6007 8/- 
6016 11/- 
801.6 9/- 
BCL8 1ó /- 
60U6 12 /- 
6CW4 12/- 
6005 7/- 
13133 7/6 
6D4 17/8 
6DC8 18 /6 
6DK6 8/- 
6DQ6B 11/- 
6D84 15/- 
6DT6 e/- 
6EÁ8 11 /- 
6EW6 12 /- 
6F6GB 6/6 
807 9/- 
6011 6/- 
6013 6/6 
6014 12 /- 
6015 11 /- 
6F17 9/- 
6018 7/6 
6023 15/- 
8024 18/- 
6F25 14/- 
6028 18/- 
6G118 11/- 
613116 121- 
6(1W6 11/- 
634 9/- 
635GT 5/6 
636 3/6 
837 8/- 
OK6GT 9/- 
6K7G 2/6 
6K23 9/- 
6K25 15 /- 

61.1 12/- 
ú1.60T 8/8 
6L7 ß1- 
6L12 á/- 
6L18 81- 
6LD20 5/6 
6N7GT 6/6 
601 11/6 
6P2á 1ß /- 
6P28 1ß /- 
6Q7 7/- 
68A7 7/- 
6807 ó/- 
68H7 416 
6837 7/- 
68L70T 6/- 
68N7GT 5/6 
66Q7 71- 
68117 7/- 
6887 ß/- 
6T6 6/- 
8U4OT 12/- 
6118 8/- 
81780T 6/- 
6X4 4/6 
6XSGT 5/- 
6X8 11 /- 
6060 11 /8 
705 18/6 
7Y4 9/- 
7Z4 716 
9BW8 7/- 
9D2 3/6 
9D7 9/- 
1072 10/- 
1002 8/- 
1001 18/- 
10F9 10 /- 
10018 7/6 
IOLI 7/6 
1OLD1110 /- 
10P13 12/- 
10014 113/- 
12A06 
12ÁD6 
12AL6 
12AQ6 
12AT6 
12AT7 
12ÁU6 
12AU7 
12AV6 
120X7 
12ß4A 

7/- 

7/6 

4/6 
6/- 

5/9 
5/6 
5/6 
9/6 

First Quality Fully Guaranteed 

ELECTRONIC VALVES 
Combined effect of increase in Purchase Tax and B.E.T. and 
import restrictions forced us to introduce an increase of ld. 
per shilling which must be added to the total of each order. 

121346 6/- 
12BÁ7 6/- 
12ßE8 6/- 
12917 61- 
12ßT6 4/6 
12BY7 10 /- 
12DQ7 10 /- 
12E1 20 /- 
12E14 52 /6 
12K5 10/- 
12K8 8/- 
12Q7GT 5/6 
128A70T8/- 
12607 4/6 
12E107 8/- 
12ßK7 6/6 
128Q7 7/6 
1303 5/9 
19AQ5 6/- 
20CV 62/6 
20D1 9/- 
2OL1 18 /- 
20P1 10/- 
20P3 12/- 
ß0P4 18 /- 
ß0P6 19/- 
25BQ6GTB 

12/- 
2506 9/- 
250116 12/- 
261.80T 6/6 
2524G 6/- 
2526 8/- 
26Z6GT11/- 
30A6 7/- 
30016 14/- 
30017 15/- 

30018 14 /- 
3005 16 /- 
30FL1 15/- 
30FL12 17/8 
30FL13 8/- 
30FLI4 14/6 
ß0L1 ß/- 
30L15 16 /- 
20L17 18 /- 
30P12 15/- 
30P19 14/- 
30PL1 15/- 
30PL13 17/6 
30PL14 17/- 
3áA5 10 /- 
3695 1ß /- 
35C6 6/6 
3506 12/- 
351.60T 8/- 
3óW4 4/8 
3523 10/- 
36Z40 4/- 
36ZSGT ß/- 
50A5 12/- 
ó0B5 12/- 
50Cá 6/- 
SOL6GT 7/6 
53KU 13/6 
7501 8/- 

ß3A1 12/8 
8842 7/6 
85A3 7/6 
90AG 46/- 
90C1 12 /- 
90CG 25/- 
900V 25/- 

150B'2 
100B3 
807 
811A 
812A 
818 
837 
866A 
884 
5670 
5761 
5763 
5886 
6080 
6146 
6197 
6360 
6939 
7360 
7551 
7581 
7691A 
AZ31 
CCH35 
CL33 
CY31 7/- 
DAF96 7/- 
DF96 7/- 
DH81 10/- 
DH101 9/- 
DK92 8/8 
DK96 7/8 
DL68 18/- 
DL96 7/- 
DM70 8/- 
DM180 8/- 
DY86 6/- 

11/- 
10/- 
9/- 

80/- 
60/- 
75/- 
15/- 
14/- 
10/- 
10/- 
11/- 
12/- 
40/- 
27/6 
27/6 
20 /- 
40/- 
80/- 
80- 
2216 
20/- 

91- 

16/- 

DY87 6/6 
DY802 9/- 
ME 52/6 
E83F 20/- 
E880 28/- 
E88CC 12/6 
E130L 100/- 
21800 17/6 
EAF80110/- 
EAB(:80 8/- 
EBC33 8/- 
EBC41 8/8 
EBC81 6/- 
EBF80 7/6 
EBF83 8/- 
EBF89 8/- 
EBL1 12/- 
EBL31 24/- 
EC86 11/6 
2088 11/- 
ECC34 8/- 
ECC40 10/- 
ECC70 17/- 
EtV81 6/- 
ECC82 5/9 
20083 6/8 
20084 6/8 
ECC88 6/- 
ECC88 8/- 
ECC88 7/6 
16CC89 11/- 
E(X;91 8/6 
ECC80714/- 
ECF80 6/6 
ECF82 6/6 
ECF83 14/- 
ECF86 9/6 

ECH80482/- 
ECH35 11/- 
ECH42 10/- 
&C981 5/5 
ECH83 81- 
1101184 9/- 
ECL80 7/- 
ECL81 7/6 
ECL82 8/- 
ECL83 10/- 
EC1.84 10/- 
ECL85 10/6 
ECL86 8/- 
ECLL800 

20/- 
EF9 8/- 
EF37A 8/- 
EF38 8/- 
EP40 9/- 
0041 9/- 
EF42 18/- 
0054 10/- 
EF66 12/- 
0080 4/6 
EF83 9/6 
EF85 8/8 
EF88 8/- 
EF89 5/- 
EF91 4/- 
EF92 7/6 
EF93 4/- 
EF94 5/- 
EF95 6/- 
EF96 8/6 
EF98 10/- 
EF183 e/- 
EF184 6/6 
EF804 20/- 
E1190 7/- 
EK90 4/6 
21194 916 
EL36 8/6 
EL38 22/8 
163A1 9/8 
EL42 10/- 
EL81 9/- 
EL83 7/6 
EL84 4/6 
EL85 7/8 
EL88 8/- 
EL90 6/- 
EL360 22/- 
EL600 17/- 
EL821 10/- 

16L822 17/- 
ELL80 15/- 
EM34 16/- 
EM71 12/6 
E6180 7/- 
E1f81 7/6 
EM84 7/- 
EM87 10/- 
EN32 80/- 
EN91 6/- 
EY61 7/- 
EY80 8/6 
EY8l 7/- 
EY83 10/- 
EY84 9/6 
EY86 6/6 
EY87 8/- 
EY88 8/- 
EZ40 7/6 
EZ41 8/6 
EZ80 6/- 
EZ81 6/- 
GZ32 9/8 
0233 13/6 
0234 10/- 
HL42DD 

8/- 
KT68 20/- 
KT88 29/- 
MH4 7/- 
MH41 9/- 
MIA 8/- 
MBPENT 

10/- 
N78 19/- 
PABC80 7/6 
PC86 11/- 
PC88 11/- 
PC96 7/6 
P097 8/- 
PC900 8/9 
PCC84 8/- 
PCC86 7/6 
PCY188 11/- 
POC88 9/6 
PCCI8910/- 
PCC80518/- 
PCC80616/- 
PCE80016/- 
PCF80 818 
PCF82 6/8 
PCF84 8/- 
PCF86 8/6 

PC087 15/- U26 14/8 
PCF80014/- 1126 14/6 
PC0801 9/- 0381 8/- 
PCF802 9/- 099 80/- 
PCF80614/- U76 4/- 
PCF80812/- U81 10/- 
00080814/6 

C1.80 15/- 
U281 8/- 

P 11282 8/- 
PCL81 91- U408 8/- 
PCL82 7/- U404 6/- 
PC3.83 9/8 UABC808/- 
PCLg4 8/- UAF42 9/8 
PCL85 8/8 UBC41 8/8 
P01.86 8/8 1116(01 8/8 

17/- UBF80 8/8 
PC1LA0017/8 01,819 016 
PC80116/- 8/8 

7/- 

PEN45 6/6 UC92 6/- 
PEN4SDD 1161086 7/- 

12/- UCF80 9/8 
PEN383 9/- 9/8 
PEN884 9/- UCI142 9/6 
PEN463DD 110981 8/8 

UCL8110/- 
PF86 10/- 

10/- 
UCL82 7/- 

PF818 
PFL200181- 

14/- UCL 9/8 

UF4 PL33 8/- 
PL36 10/- 11042 

1 

83 

10/9/- 
9 

PL81 8 UF43 
PL83 8/7/- UF80 7/- 

10/- 

PL83 7/- UF86 7/8 
PL84 616 U 7/- 

PL604 16/- UL84 

F89 

8/8 
PY31 6/- UM4 10/- 

PL500 18/6 UL41 9/6 

PY32 10/- UM84 7/- 
PY33 12/6 UU8 7/- 
PY80 5/8 UU9 7/6 
PY81 5/6 UY21 9/6 
PY82 5/- UY41 7/- 
PY83 6/6 UY82 9/6 
PY88 7/8 ÚY85 6/- 
PY800 9/- VU39 
PY801 9/- VUlll 8/6 
QU37 87/- VU133 8/- 
BP41 6/8 W76 7/- 
8P61 5/- W107 7/- 
TP22 10/- W729 10/- 
TT21 85/- X65 9/- 
U19 40/- Z759 251- 
U20 181- Z70011 8/- 
U22 8/- Z803U 15/- 

INTEGRATED CIRCUIT 
AMPLIFIERS 

RCA Type CA3020 
Integrated Circuit Audio Amplifier in TOS encapsulation 
(size of a small transistor), equivalent to seven n -p -u 
silicon transistors, 3 diodes and li resistors. Power output 
550mW. Total harmonic distortion 1 %. Will operate on 
n It age from 3 to 9 volts. 30/- plus 2/ p.p. 

GENERAL E1ECT9.10 Type PA222 
Epoxy moulded in -line package equivalent to six np -n 
transistors, one diode and six resistors. It will provide out- 
put of up to 1.2 watts into 15 ohms. Battery operation 
22 volts. 40/- plus 2/. p.p. 
The construction of amplifier using the above integrated 
circuits had been described in March and August issues of 

P.W. please note that we only supply the IC's and no 
other parts are supplied by us. 

SPECIAL OFFER OF SILICON RECTIFIERS 
1N5054: 1,000 p.i.v., 1.5 Amp. miniature wire ended 
epoxy encapsulated. 4/8 each 
For orders of 12 or more. 3/6 each 

R.C.A. TRIMS 
Type 40432, Rating 400V t 6 amps max. D.C. holding 
current 30mA max. Supplied complete with Data Sheet., 
application sheet for dimmer units and heat sink. 89/8, 
p.p. 2/6. 

SILICON TOP HAT RECTIFIER DIODES 
D226ß 400 p.i.v., 300mA 2/9 
D226V 300 p.i.v., 300mA 2/8 

Special quotations for quantities. 

HIGH CURRENT 
THYRISTORS 

Cß80 -021A, 80 amps, 25 p.i.v 23/- 
CR100 -151A 30/- 
016100-201A, 100 amps, 200 p i v 35/- 
CR100 -2151,, 100 amps, 250 p.f.v. 40/- 
CR100-301A, 100 amps, 300 p.i.v. 45/- 
CR100 -951A, 100 amps, 360 p.i.v. 50 /- 
CR100-4OlA, 100 amps, 400 p.i.v. 60/- 
CR100 -501A, 100 amps. 600 p.i.v. 70/- 

DRY REED INSERTS 
Glass dry reed inserts approx. tin. dia. x lin. long with 
axial leads. One 'make contact of 100mÁ capacity at 
50V. Can be operated by permanent magnet or 30 -60 
Amp -turns relay coils. PRICE 18/- per doz. post free. 

CURRENT PRODUCTION 
CATHODE RAY TUBES 

2AP1 -2111. screen. EHT 500 to 1000V. Typical sen- 
sitivity at 500V. X-- 220mm /V; Y- 260mm /V. U8M11 
Base. Overall length 741n. 40 /- 
8BP1 -3in. screen. EHT 1500V. Typical sensitivity 
X- 150mm /V; Y- 200mm/V. B14A Base. 
Overall length 101tn. 56 /- 

MULTIMETERS 
TYPE 1016 

A.C. and D.C. voltage rangea: 
0- 10 -50- 260- 500.1000V. 

D.C. current ranges: 
500 µ- 10- 100mA. 

Resistance ranges: 100M0.1MO. 
The meter is also calibrated for 
Inductance (10- 100011), capacity 
(0.69F) and output level measure- 
ments. Sensitivity 200011 V. 
Accuracy ±2.5% for D.C. and 
±4 % for A.C. measurements. 

Dimensions: 51 x 33 x 141n. Price 24.6.0. 
Type 108 -IT: 24 range precision portable meter. 5000 
o.p.e. D.C. Volta: 2.6.10.60- 250 -500- 260OV. A.C. Volte: 
10 -50- 100 -250 -500- 2500V; D.C. current 0.5.5- 60 -500mA 
Resistance 2000 -20,000 ohms: 2-20 megohma. Power 
output calibration in A.C. for 500 ohms line. Complete 
with prods and batteries, 26.6.0. P. R P. 5/ -. 

OUR NEW 1968/1969 
CATALOGUE 

IS NOW READY 
THE TECHNICAL INFORMATION SECTION HAS BEEN 
FURTHER EXPANDED TO INCLUDE MORE DETAILS 
OF SEMICONDUCTORS. PLEASE SEND B.A.E. (Quarto 
Size) FOR FREE CATALOGUE. 

TRANSISTORS 
0018 15/- AC126 5/- BC108 4/- 20371A 
0013 12/6 AC127 5/6 BCY30 7/- orB 8/- 
0024 15/- AC128 4/8 BCY31 6/- 20381 8/6 
OCIO 7/8 AC176 6/9 BCY33 6/- 2N369 10/- 
0026 8/- ACY17 6/- BCY34 5/- 2N338A17/8 
0028 12/6 ACY18 8/8 BCY39 5/- 2N410 3/6 
0029 14/9 ACY19 419 BCZ11 10/- 2N412 8/8 
OC.35 11/8 ACY20 4/- BD121 18/- 2N444A 5/- 
0036 12/6 ACY21 8/11 BD123 25/- 214625 9/- 
0042 5/- ACY22 2/8 90187 8/6 2N696 6/6 
OC43 9/- ÁD140 181- BF173 10/- 2N697 6/6 
0044 4/- ÁD149 12 /8 BF184 7/8 2N706 8/- 
0045 8/8 AD181 9/- BF194 7/- 2N763 4/9 
0058 12/8 ADDII 9/- BFY10 7/6 2N950 6/8 
0070 4/- A0102 15/6 BFY11 7/6 2N1132 17/- 
OC71 8/6 ÁF114 6/- BFY17 8/8 2N1301 7/- 
0072 6/- AF115 6/- BFY18 5/- 2N1304 4/8 
0073 7/6 ÁF118 5/6 BFY19 5/- 2N1306 6/- 
0075 5/- AF117 4/8 BFY60 5/- 2N175615/- 
0078 5/- AF118 10 /- BFY51 4/8 2N2068 20/- 
0077 7/- ÁF124 6/6 130052 4/10 2N2147 14/9 
0078 6/- A0125 6/- B8Y26 6/- 2N2369A418 
OC78D 8/3 AF126 5/2 B8Y28 4/6 2N2477 12/6 
0081 4/6 ÁF127 5/8 1381166 4/6 2N2926 5/6 
00810 81- ÁF178 12/6 BBY96A 3/9 2N3053 3/10 
0083 4/6 ÁF186 11/- GET103 4/- 21637038/10 
0084 5/- AFY19 22/6 GET104 8/- 2N3704 6/6 
00122 12/8 ÁF211 9/- GET113 8/9 2N3707 4/- 
00139 7/8 AFZ12 10/- GETI14 8/6 2N3709 8/5 
00140 9/6 A8Y16 6/- GET115 2N3819121- 
00141 12/8 ASY28 8/6 5/10 2N3906 el- 
00170 5/6 1,131129 6/- GET11610/- 28002 20/- 
00171 6/8 A8Y73 10 /- GET872 8/- 28008 20/- 
00200 4/4 A8Y74 15/- GET875 6/- 28004 16/- 
00201 10/- Á8Y77 7/- GRT880 8/9 28006 15/- 
00202 18/- ASZ16 14/9 JTX4A 8/8 28006 20/- 
00203 8/8 A8217 15/- MAT101 8/- 28012 47/8 
00204 8/- ABZ16 15/- MAT120 7/6 26018 26/- 
00205 18/- ABZ20 4/6 MAT121 8/- 28102 8/8 
00208 14/- Á822I 8/0 V30/30P 28109 9/- 
AC107 10/- AUY 10 20 /- 20/- 28104 10/- 
AC125 8/8 90107 8/- 2G309 5/- 20702 10/- 

LOW and MEDIUM 
CURRENT THYRISTORS 

3; 40, 400 p.i.e. 3 amp, stud mounted. Gate voltage 
3.0v. at 20mA max. 

BLUE SPOT, 200 p.i.v. 5 amp, stud mounted. 
Bate voltage 3.25v. at 120mA max 

7/6 

12/6 
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PRACTICAL blueprints 
E WIRELESS p 
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, I.P.C. Magazines, 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 Britannic Two 
The PW Mercury Six 

Beginner's Short Wave Two 
S.W. Listener's Guide .. 

The Celeste 7- transistor Portable 
Radio 
The Spinette Record Player 

(Oct. 1962) 5/- 

(Dec. 1962) 5/- 

(May 1962) 6/- 

(Nov. 1963) 5/- 

(June 1963) 5/- 

Transistor Radio Mains Unit .. (June 1964) 5/- j. 
7 Mc /s Transceiver 

The Citizen (December 1961) 5/- 

The Mini -amp (November 1961) 6/- 

The Beginner's Short Wave Superhet (Dec. 1964) 5/- 

The Empire 7 Three -band Receiver (May 1965) .. 5/- 

Electronic Hawaiian Guitar (June 1965) .. 5/- 

Progressive SW Superhet (February 1966) 5/- 

Beginner's 5 -Band Receiver 
Home Intercom Unit . . 

} (Dec. 1966) 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. 

PRACTICAL 
WIRELESS 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 7th March, 1969 
and must accompany all queries in accordance with 
the rules of our Query Service. 

PRACTICAL WIRELESS, MARCH 1969 

Published on or about the 7th of each month by I.P.C. MAGAZINES LIMITED. Tower House, Southampton Street, London, W.C.2. at the recommended maxi- 
mum price shown on the cover. Printed in England by Index Printers, Dunstable, Beds. 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 £2.2s.0d. 
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NGLAN' S LEAPING COMAONtA T & FQWPMENT CENTRES 
SOLID STATE -HIGH FIDELITY 

AUDIO EQUIPMENT 
MonoorStereoAudio ,Equipmentdevel- 
oped from Dinsdale Mk.11 =each unit or 
system will compare favourably with 
other professional equipment selling 
at much higher prices. 

COM P LETS SYSTEMS 
FROM 

£15.5.0 
THE FINEST VALUE IN HIGH FIDELITY- 
CHOOSE A SYSTEM TO SUIT YOUR 
NEEDS AND SAVE POUNDS 

AI/ units available separately. 

SEND FOR FREE BROCHURE 
DEMONSTRATIONS DAILY AT 

__.,,= 
e, ' i I ' 

^" 

i w 

(No. 21) TODAY I 
'303' EDGWARE ROAD 

Ace /aimed by everyone 
MAYFAIR ELECTRONIC ORGAN -(- 
A cpmpI.t.Iy new development in portable electronic 
musical instruments and a new hem for the home constructor 'I. 
The 'MAYFAIR' produces a multitude of the most pleasing 
sounds wnh a wide range of one colours suitable for classic or 

k popular music The organ is fully polyphonic. that i9 full chords .n be played over the 
entire keyboard. Supplied as a kit of parts which Includes 165 transistors, printed Cu.., panels, 
special fully sprung and depth of tooth adjusted keyboard. an,achve vynarr covered cabinet with carry 
handle A complete detailed and illustrated construction manual is provided with circuits and full parts 
list All items may be purchased separately All parts supplied are fully guaranteed Full after sales 
scrvrte. 

Oncebui /t the MAY FA /R ' will then provide ONLY 99 Gns. years pv.niay.b/. 
it 

r. 

Cell in. Sea it end play it yourself. 

ORGAN COMPONENTS Deferred terms available. BUILT AND TESTED 
We carry a comprehensive stock COMPLETE KIT Deposit E36.8.0 6 
of organ components for Deposit E28.19.0. 12 monthly payments of 

TRANSIST wOR s 

ND VALVE FREE 
TOTAL they 

payments of 7 

RHYTHM 
Total 0144.9.0. 

Ask for BROCHURE 9 EXPORT ENQUIRIES INVITED 
E511.10.0 cut 1O/ .- INTEGRATED SOLID STATE TRANSISTOR POWER AMPLIFIERS \ 
SINCLAIR EQUIPMENT 

-, ` 
as P 

tore int....tee c,rcult Amour., semi 
2rl A.9...... 696 
MIcremauc 1510 46 6 
Micremaale (Built, 59 
PIP Pew« Unit 99/0 
at.r.o 55 09.19. 
014 speak «System C716 .a 

All POST PAID Delivery from nook. 

k, 

,<,, _ 
e5a 

rr try .n 

rn r 
\P 4,` \P 
4p . 4m 

4P 
SI 

H 
R the MA7 or MA66 

r complete 
fi',Z,`" n 

cheese ithM tM- 
Illustrated 

Complete with full Bass Treble. Volume and Selector Controls 
MABB 12 WATTS STEREO 

We are pleased to offer two new designs with the choice of either mono or stereo systems These 
BRITISH DESIGNED UNITS favour the user in so many ways. being suitable for use with on types 
of PICK-UPS TUNERS DECKS and MICROPHONES-with fantastic power and %salrty. with 

far greater adaptability with freedom for battery or mains operation Output is from 3 -16 OHMS 
Whether you require a home or portable HI -FI installation electronic guitar. P A System intercomm 

will FILL THE BILL 
MA7 MONO MM6 OPTIONAL 
(a OR THE STEnEO £v.i99 .E INS Ii PSIC 6166 ppa L6.1O.0 POST P - MOOR L16.10. MAINS lei 
leaflets 12 and 10 FREE on request E Demonstrations Daily at our 309 Edgware Rd Branch 

DO IT YOURSELF 
MW /LW PORTABLE 

. New punted circuit design with 
full power output. Fully tunable 

n both mw /Iw bands. 7 transistor plus diode. 
push -pull circuit. Fitted 5 inch speaker, large 
ferrite aortal and Mullard tren,rtors. Easy to build 
with terrific results. All local and Continental 

TOTAL COST £6.19.6. P. P. 4/6 
TO BUILD Send for Brochure 1 

NEW MODELS 

NOMBREX 
TRANSISTORISED 

9 Test Equipment 
PRICE Leaflet 

MODEL C s. . No. 
22 Power Supply 14 0 22 
30 Audio Generator 19 10 24 
31 R.F. Generator 12 10 25 
32 C. R. Bridge 1010 28 
33 Inductance Bridge 20 0 2g ge 
Send for descry ptive illustrated Broc urea 

MULLARD 1 WATT AMPLIFIER 
PORTABLE TRANSISTOR UNIT with Gomm, PORTABLE 

.e+ intercoms Bab Alarms An Prance 

oc1 ¡n^nR.. Reran* Wood cabinet 12.96. 13 e. 

45/- v.., PP9 b.nery. ]ee 
Ask to Leaflet 1 l °i 'r I ,!r" 

, 

e 6 
QUALITY CAR RADIOS 

n... car mclio m y. perfect company for 

un.uroneeurut m.ruñen pstri.o.rmowLe o 
...frequency output of 3f welts ensure, cusp. toP pualitv 
sound even .t hr9h motoring speeds Includes tun seem 
mu..na m.nunron 

, POSITIVE/NEGATIVE EARTH PRICE C.120.pp.2 /a Uu. above fa 14.4 bur with since .Liu 
P,,.na0,1100 

BUILD A QUALITY 
TAPE RECORDER 

To pet Me best out of your MAGNAVOX DECK. you need 

MARTIN RECORDAKIT This comprises a special high 

Wiry 6 valve ampHrer a. Pr.- .616.1 r which corns to 

You .wine. on its w m. c rcu 1 bona n fact dun. 
FOR MAKING A mine needed down lo Ins Ian screw 

SUPERB TAPE RECORDER which 
coming 

till w tom 
w t Oars favourably w Ih instruments cMt nq ice.. muck y. 

you.. no.peianca or t.chn ca akl mbr rp lha about. 
Tor INSTRUCTIONS MANUAL MAKES BUILDING EASY 

AND SUCCESS ASSURED 

40 
4 

` 
- flack 3B Ont. 4 Track 39 ges. 

P 22 6 either moe.I 
Ma: Dock A Cabinet speaker with 

CROPHONE 7,n 12w e u pool 
NITS AvAILABLE St KARATEtg 

e 

v'. 
ASK FOR BROCH,/RE 5 vlu COO 

VHF FM SUPERHET TUNER MKII 
5 WILLARD TRANSISTORS E. a DIODES 300 KM. 

BANDWIDTH PRINTED CIRCUIT CONSTRUCTION 
- eiGH FIDELITY REPRODUCTION MONO AND STEREO 

I« VHF FM Tuner 
us. throughout t 

for quality r «.ora 
ophmnopho ....Rh.. 

dnTMr. r. a aabt reels 

al cut t "'.t VHf FMnq M. m. 
The rMl sauna Excellent 
.Iebuitv «unemOMllr plc.. 
TOTAL COST E.1.6. 
DECODER a. 
t BINET 20/ EXTRA) ASK FOR LEAFLET 3. 

NEW - MALLORY LONG LIFE 
MERCURY BATTERIES 

Spit OFF LIST PRICES 
M12 1 35 volts 36ì0p mtH OUR PRICE Sr each 

aim 2' .I eta RMS. 1035 volts 350 m /aH 

+ 
Pack m 6. s 622 E aid 

GARRARD RECORD DECKS 
., r 9 

". } 

BRAND NEW All below list price 

202S Monorstnee e s 
e. 

300 LM wnh 9TANC 10 10 
SP256111 1219 

Áï60 Mk l le le 
3500 Mono /Stefeo la IC 

10 
AP75 31' 10 
SLSS 1210 
SL65 to 10 
Sr. 32 10 
sL9s 41 10 
A70 Mk a 12 12 

Send for illustrated brochures 16. 17 
Complete range of accessories available 

r Dun PRIICEO.I ease 

The.cation. whe'ideal 35or 
cells 

app en on where SMALL 512E 

. \ \ \ \ \, HIGH CAPACITY one LONG 
LIFE are required 
QUANTITIES AVAILABLE. 

MANUFACTURERS D /ST/7IBUTORS 
We publish a QUANTITY SEM2GONDUCTOR 

,ROME STOCK n0 meEum to 
different 

ou.wu« et KEEN 
PRICES coup. with PROMPT DELIVERIES. 

Heed. 
OBTAIN 

Ot papas 
WRITE TO U5 (pct Company 

CONDUCTOR BULLETIN For TELEPHONE QUOTATIONS 
PHONE tell 7231000/9 Fain. al M1I 7230401 ban 4 

We purchase medium to large gwnboes of 
Transistor and Devices excess to Manufacturers 
and Distributors requirements 

TRANSISTORS- 
SEMICONDUCTORS 

COMPLETELY NEW 1969 LIST OF 
1000 types. Send for your FREE COPY 
TODAY. (list 36) 

S.C. R.'s from 5/- 
Field Effect Transistor! from 9/6 
Power Transistors from 5/- 
Diodes and Rectifiers 1/6 /6 

H/ Fl equipment to suit EVERYPOCKET Eul y 
Illustrotad CATALOGUE 

COMPLETELY 

The most COMPREHENSIVE- 
CONCISE-CLEAR COMPONENTS 
CATALOGUE 
Complete with 10 /- worth discount 

FREE WITH EVERY COPY 
32 pages of transistors and 

devices, valves and crystals. 

210 pages of components and equipment. 
a 70 pages of microphones, decks 

equipment. 

6,500 ITEMS 

320 BIG PAGES 

NEW 9th EDITION (1969) 

eras 

vouchers 
wLa Edtgp. 

semi-conductor t71r9V`w 
i 

and Hi -Fi - 

ri 

Post Send toile 16etcz, -- 

VISIT OUR NEW HI -FI CENTRE at 309 EDGWARE RD. 

0 
it O 
b 

_ . l_.' 
- 

I- 
k, 

for all leading makes 
AMPLIFIERS , 
TUNERS ¡ TUNERS ' 
SPEAKERS 
MICROPHONES 
TEST EQUIPMENT 

J SYSTEMS 
ALL WITH DISCOUNTS . 
Ask for Hi -Fi- Stock List Leaflet 16.17 
IT WILL PAY YOU TO PAY US A VISIT! 

HENRY'S RADIO LTD H R 

OPEN MON.-SAT. 9a m .60m THURS earn-1 B.m. 

303 Edgware Road, London, W.2. Mall Order Dept 
all types of Components, Organ Dept 101) 723100819 
309 Edgware Road, London, W.2. Huth Fidelity 
Sales. P A and Test Equipment Record Decks(o1) 723 6963 

www.americanradiohistory.com

www.americanradiohistory.com

