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` 1 DCOLI 
(R.WJ Trod. Mork) 

SOLDERING EQUIPMENT 

FOR 
THE 

RADIO 
CONSTRUCTOR 

ILLUSTRATED 

ik" DETACHABLE 

BIT INSTRUMENT 

(List No. 64) 
IN 

PROTECTIVE 

SHIELD 

WITH 

ACCESSORIES 

(List No. 700) 

FOR CATALOGUES APPLY DIRECT 

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

Telephones: 
MACaulay 0291/3 

Telegrams. "SOLJOINT" LONDON SW4 

NOMBREX INSTRUMENTATION 

WIDE RANGE 
TRANSISTORISED 

SIGNAL GENERATOR 
MODEL 27 

* Range 150Kc /s- 350Mc /s * Direct Calibration * Mod. or Unmod. output * Accuracy better than 2% 
£10.16.9. 

ALSO AVAILABLE 
Audio Generator 63 .. £17.1.9 
Inductance Bridge 66 .. £18.6.9 
Power Supply Unit 61 .. £6.14.6 

WIDE RANGE TRANSISTORISED 
C.R. BRIDGE -Model 62 

6 Ranges: 10 to 100M 
1pF to 100µF 

* Visual null indicator * Power factor check 
* Electrolytic leakage test * Battery operated 

£9. 6. 9. 

Alt prices include battery, post and packing 
S.A.E. for Trade & Export 
Leaflet Enquiries Invited 

Prompt 
Delivery 

NOMBREX LTD INSTRUMENTS 

Estuary House, Camperdown Ter., Exmouth, Devon 

For quick, easy faultless soldering 
ERSIN 

5 CORE SOLDER 

Easy to use and economical. Containing 5 
cores of non -corrosive flux, instantly 
cleaning heavily oxidised surfaces. No extra 
flux required. Ersin Multicore Savbit Alloy 
reduces wear of copper soldering iron bits. 

SIZE 5 

HANDY SOLDER 
DISPENSER 
Contains 12 ft. of 
coil 18 s.w.g. 
Ersin Multicore 
Savbit Alloy. Quick 
and easy to use. 

2/6 each 

SIZE 12 
Ideal for home 
constructors. 
Contains 102 ft. 
of 18 s.w.g. Ersin 
Multicore Savbit 
Alloy on a plastic 
reel. 15/- each 
(Also available 
in other sizes) 

NEW SIZE 15 
21 ft coil of 60/40 
Alloy, 22 s.w.g. in 
a dispenser. Ideal 
for small compon- 
ents, transistors, 
diodes, etc. 

3/- each 

BIB MODEL 3 

WIRE STRIPPER 
AND CUTTER 
Strips insulation 
without nicking 
the wire, cuts 
wire and splits 
plastic twin flex. 

4/- each 

From Electrical or Hardware shops. If unobtainable write to 
MULTICORE SOLDERS LTD., Hemel Hempstead, Herts. PÁ29 s 
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* PRICE ONLY 6GNs. 
I 

ENORMOUS PURCHASE GUARAN- 
TEED. APPROX. HALF PRICE. 

WORLD FAMOUS MAKE 

* TAPE * 
1% e offer you fully tensilised polyester/ 
uvlar and P.V.C. tapes of identical 

quality hi -a, wide range recording 
haracteristirx as top grade tapes. 

Quality control manufacture. They 
r truly worth a few more coppers 

t han acetate, sub- standard, jointed or 
cheap importe. TRY ONE AND 
PROVE IT YOURSELF. 

Standard Play 
150ft. 2/3 

4in. 300ft. 4/6 
600ft. 7/6 
900ft. 10 /6 

1,200ft. 12/6 
Double Play 

m. 300ft. 4/- 
BOOR. 8/- 

1,200ft. 
5Iin. 1,800ft. 19/6 
7m. 2,400ft. 27/- 

Long Play 
S1n. 2'25ft. 2/9 
41n. 450ft. 5/6 
Sin. 900ft. 10/8 
511n. 1,200ft. 13/- 
7ín. 1,800ft. 18/6 

Triple Play 
4in. 900ft. 13 /- 
51n. 1,800ft. 25/- 
á}1n. 2,400ft. 34/- 
7in. 3,600ft. 44/- 

Quadruple Play 
31n. 600ft. 8/6 

Postage 1/- reel. 
Pont Free less 5% on three reels. 

Quantity and Trade enquiries invited. 

NOTE. Large tape sror /le of all branch', 

BARGAIN PARCELS 
Including variable condensers, 1.f. coils, loud - 
speakerpings /sockete,knobs,pots, condensers, 
resistore, nuts, bolts,cahinetfittings, switches, 
transformer choke, rectifier, transistors at a 

small fraction of list value. Due to heavy 
demand we are now packing them in several 
sizes -TRY ONE. 
81be. (post3 / -) 9/- 
7 lbs. (post 5 / -) 17/6 
14 lbs. (post 6/ -) 291- 

Transistorised 

FM Tuner 
CALLERS WELCOME Demonstration without 

obligation at all 
branches 

HIGH QUALITY: 
LOW NOISE: 
BATTERY OR MAINS 
OPERATION 

TRANSISTORS TOP QUÁLE 

Mollard Matched Output Kits OC81D and 2 -0081 .. .. .. 9/6 
R.F. Kits 0C44. Oí'45 (2) 3 tranaietore .. .. .. .. 9/6 

GERMANIUM DIODES 
General Purpose miniature detector A.V.C. etc. 6/8 doz. 

Gold Bonded highest qual- 
ity. Individually tes- 

1 ted 9/6 doz. 

SILICON H.T. 
RECTIFIERS 
Guaranteed performance. 
Top makes. Tented 250v. 
working. 120 mA 2/9 
(3 for 6/61 
500 mA 7/6 
(3 for 19/81 

This beautifully compact 
8 transistor machine (sire 

8 x 4 x 2!, in.) will give quiet- 
er, more interference free re- 

ception. Months of use from a 
standard 9 volt battery or its 

small power requirements can be 
drawn from any amplifier. Low 

noise frequency changer with 
smooth 2 gang tuning feeding no lea 

than three I.F. stages coupled to a 
doubled -tuned discriminator terminating in 
an L.F. stage giving ample output for all 
quality amplifiers. 

avoid disappointment 

ORDER NOW £8-iD 

8d. 

LATEST 

GARRARD 
AN Factory Fresh. All with eariridge. 
EV26 Ceramic Stereo cartridge fitted to 
any deck for 15/- extra. 

SRP12 24.7.8 
SP25 89.19.0 
AUTOSLIM 25.10.0 
Model 1,000 £8.5.0 
Model 2,000 £6.10.0 
Model 8,000 23.10.0 
ATOO 29.19.0 
A70 818.10.0 
LA2180 224.19.0 
401 229.19.0 

B.S.R. BARGAINS 
TU14 591- 
GU7 85/- 
UA14 89/- 
UA18 90/- 
UA25 SUPER8LI4I 25.10.0 

CARTRIDGES 
G.C.2. Garrard Mono 18/- 
EV28 Garrard Stereo Ceramic 24 /- 
EUPHONIC SUPER Ceramic 

Stereo Diamond 100mV 
29/ Output 

AVOID AMPLITUDE DISTOR- 

TION WITH YOUR HI -FI AMP. 

STABILISED 
TRANSISTOR POWER SUPPLY 

VARIABLE 0 -15V. AT 
0 -1 AM). 
STABILISED FOR MAINS 
VAR. 210 - 250V. 
RIPPLE CORRECTED 
SHORT CIRCUIT 

PROTECTION 
HANDSOME STYLED 

CABINET 

10 WATT TRANSISTOR AMP 
Consisting above stabilised 
power pack (can be used separ- 
ately), with built -in pre -amp and 
controls driving two x OC26 
main amp. in styled cabinet. 
New concept in value and de- 
sign. 10 transistors, selection, 
vol. and tone controls equalisa- 
tion. 

PRICE 12GNs. 

ELPICO MONO PREAMPS 

DPA15. Latest black /ratio chrome finish multiple input 

channels selector base and treble controls. Matches all 

pick -ups and mikes. Provision tape recording. 4 Gns. 
Normally 10 ens. our price 

Value in VALVES GUARANTEED 3 MONTHS 

BY RETURN OF POST 

8atielaction or Money Back Guarantee on goods if returned unused within 14 days. 

ALL VALVES ARE NEW UNLESS OTHERWISE INFORMED. FREE 

TRANSIT INSURANCE. POSTAGE 1 valve 9d. 2 -11 6d. per valve. Free over 12. 

1L4 213 
1Rá 4/9 
184 4/9 
185 4/8 

2D21 5/8 

304 5/3 
5Ú4G 6/- 
5Y8GT 818 
5Z4G 8/9 
5Z4GT 9/8 
8/3OL2 9/6 
6A80 7/8 
OAKS 4/9 
OAQS 5/- 
SATO 5/- 
8BA8 5/8 
6BE8 5/8 
BBH6 8/8 
8238 7/- 
8BR7 9/8 
ß8W6 7/6 
6BW7 5/- 
8C4 3- 
6C5 5/6 
ßC8 4/- 
609 11 /- 
6CDSG 17/- 

ßF1 616 
8FO0 5/- 
ßF13 4/8 
61,14 7/8 
8E15 9/0 ma 8/- 
8250 41- 
8á50T 6/8 
028 3/3 
827G 5/8 
637GT 9/8 
6K7G 2/8 
6K7GT 5/9 
ORSO 5/9 

8K8GT 9/6 
fiLl 9/8 
SLOG 8/8 
131.18 7/9 
6LD20 8/6 
6P25 12/- 
6P28 9/6 
SQ7G 7/- 
OQ7GT 8/9 
88L7GT 8/9 
OSN7GT 0/9 
6U4GT 9/8 
0Y60 4/9 
6V6GT 8/9 
6X4 4/6 
6X50 5/- 
ß%50T 6/9 

7B7 17/6 
7C5 9/6 
706 7/6 
7H7 7/8 
787 14/8 
7Y4 7/- 
1001 11 /- 
1002 12/6 
10F1 7/6 
1OLD11 14/6 
10P1ß 0/6 
10P14 9/6 
12AT7 4/0 
12AU7 5/8 
12AX7 6/- 
12370T 9/- 
12K7GT 5/- 
12K80T 9/6 
12Q7GT 6/6 
1487 14/6 
19AQ5 5/O 
20D1 8/9 
POPS 9/6 
29L1 18/- 
20P1 9/8 
20P3 9/8 

20P4 17/9 ECC88 9/6 GZ34 10/6 
25L9GT 7/- ECF80 7/9 KT81 12/- 
25Z461 7/- ECF82 7/8 KT83 5/9 
30F5 9/- ECH21 10/- KT88 19/6 
80FL1 9/9 BCH36 11/- KT88 27/8 
30L15 11/6 ECH42 10/6 KTW81 5/9 
30P4 11/8 ECH81 8/9 KTW83 5/- 
30P12 e/- BC888 7/9 KTZ63 7/- 
30PL1 11/- ECL80 5/9 MU14 7/- 
85A5 9/6 ECM 7/8 N37 9/6 
35L80T 818 ECL83 10/6 N78 13/- 
35W4 6/8 ECL86 9/8 N108 13/- 
35Z4GT 5/9 EF86 4/9 PC88 9/6 
30L8GT 8/6 EF39 71- PC97 718 
80 7/6 EF40 10/- PCC84 6/6 
185BTA1918 EF41 9/- PCC86 7/8 
807 9/8 EF50 SI8 PCC88 11/9 
955 3/6 EF80 4/8 PCC89 111- 
958 3/- EF85 6/3 PCC189 9/9 
AZ31 8/6 EPOS 7/6 PCF80 6/9 
CBL31 19/8 EF89 6/6 PCF82 819 
DAF98 7/3 EF91 318 PCF88 818 
DF98 7/3 EF183 8/- PCL82 7/9 
DROP 8/6 EF184 e/- PCL88 916 
DL96 7/3 EL82 5/- PCL84 9/- 
DL92 8/- EL83 12/- PCL85 9/8 
DL94 6/6 EL34 11/6 POLSO 9/8 
DL98 7/3 EL35 8/- PL38 810 
EABC80 6/9 EL38 151- PL38 11/- 
EAF42 8/- EL41 9/9 PL88 12/6 
EB41 4/8 EL42 8/9 PL81 7/9 
E1392 2/9 EL84 816 PL82 5/9 
EBC33 7/6 EM80 7/- PL83 8/- 
EBC41 9/6 EM81 7/6 PL84 7/- 
EBC91 6/9 EM84 7/9 PY31 7/6 
EBF80 7/9 EY51 7/6 PY32 918 

EBL21 11- EYBB 8%8 PY80 5/9 
ECC40 9I6 EZ40 7/8 PY81 5/9 
ECC81 419 EZ41 8/8 PY82 5/6 
ECC82 5/8 EZ80 518 PY83 5/9 
ECC83 6/- EZ81 81- PY88 8/8 
ECC84 7/- FC4 8/- PY800 71- 
ECC85 5/9 G232 9/8 PZ30 9/6 

9P61 2/9 
TDD4 7/- 
U14/18 7/8 
U25 9/6 
U26 9/8 
U35 12/6 
U87 11/- 
U107 12/8 
U191 12/6 
U281 9/8 
U282 15/- 
U829 8/6 
U801 191- 
UABC80 8/8 
UAF42 7/9 
UB41 6/6 
1313041 8/9 
UBC81 819 
UBF80 7/6 
UBF89 7/6 
UBL21 10/9 
UC92 619 
UCC85 7/3 
UCF80 8/6 
UCH21 1019 
UCH42 818 
UCH81 71- 
UCL82 8/- 
UCL83 10/6 
UF41 9/- 
UF42 819 
UF86 7/6 
UF89 6/9 
UL41 10/- 
UL44 14/- 
UMS 10/6 
UL84 6/8 
UM80 9/6 
UY21 8/9 
UY41 7/- 
UY85 5/6 
VR105 5/- 
VR150 6/- 
X88 7/9 

STEREO PORTABLE 
CABINETS 

Latest black and silver metal finish. 
Consisting of centre cabinet size 
18 /in. x 13ín. x 81n. deep with lift up 
lid together with two 10 0 8 speaker 
cabinets which clip on ends of main 
cabinet size 441n. x 131n. x Bin. making 
overall else of 251in. x 13in. z Bin' 

High quality chrome fittings. Witi 
take almost any autochanger or 
tape dec. Approx. ,3.19.0 half price at 
Ditto, but less chrome, £2.19.9 takes 7 x 4 speaker 
MONO PORTABLE CABINETS. 
B.S.R. tape deck or single record 
player, new, attractive 19/6 finish, half price. 
AUTOCHANGE PORTABLE CABI- 
NETS. As used on 18 gnu. record 
player. Due to fortunate purchase we 
offer complete with motor 49/- board and all fittings at only 
PLEASE NOTE. A wide range of 
cabinets to callers al all branches. 

100 HI -STABS 9/6 
1% to 5% 1000 to 5 m0. 
C0 -AX, low loss. 6d. yd. 25 yds. 11/6; 
50 yds. 22 / -: 100 yds. 42/6. Plugs 1/8. 

100 RESISTORS 6/6 
SIZES 1 -3 watt. 
MICROPHONE CABLE Highest 
quality, black, grey. white 9d. per 
yard. 
100 CONDENSERS 9/6 
Miniature Ceramic, Silver, Mica etc., 
3pF to 61£F. LIST VALUE OVER £4. 

25 ELECTROLYTICS 
Assorted '2 to 500 mid 6 to 400 
volt. LIST VALUE OVER £5. 9/6 
50 TAG STRIPS 7/6 
Mixed sizes 2 to 15 way. 

25 POTENTIOMETERS 
Including with switch, long 
and short spindle, pre-sets, log 9/6 
and lin. unused. lk -2m G. LIST 
VALUE APPROX. 84. 

CONNECTING WIRE 
P.V.C. Bright Colours. Five 
25ft. coils only. 
CALLERS. A eery wide range of 
eleetronic components await you at all 
branches. Four enquiries welcomed. 

Stockists of Leak, Quad, Chapman, Goodman, Armstrong, Tripletose 

Post: 1 lb. 1/5, 111 lb. 2/8, 2 lb. 2/9, 4 lb. 3 /3, 8 lb. 4/ -, 14 lb. 5/6, 

TECHNICAL 
TRADING 

Linear Ropers, Truene, Ferrogreph, Wharfedale. etc. 

All Mail Orders to Brighton please 

LONDON 10 Totkuham Conti Road, W.1, 
Tel. MUSeum 2639 

BRIGHTON Tri g800722nt 
Place 

PORTSMOUTH 350- 026E20r 
tan Road 

SOUTHAMPTON Tel.25851rast 

WORTHING Te 25gó 
gus Street 

801 
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i ousehold 
Heating 

Supplies LTD 

brings 
central 
heating 

price down 
you.'ave 1/60 on 
D,1,/'ins/teems! 

Powell Duffryn 
G48 Gas Boiler 

OIL 
GAS - 
SOLID FUEL 

You can do better than 
buy Central Heating at 
"frozen" prices -you can 
save at least £150 by doing - 
it- yourself -and you get 
FREE advice before and 
during installation. 

Free delivery to your home. 
NO DEPOSIT -5 YEARS 
TO PAY. Branches at 
Croydon, Wood Green, 
Tottenham, Bedford, Man- 
chester and Leicester. 

To: Household Heating Supplies Ltd. 
7 Ilford Lane, Ilford. Essex ILF 5098/9 H Please send further details. 

Name 
Address 
Telephone 

802 

Make Your 4b//ì&j 

PAY 
UNLIMITED OPPORTUNITIES exist today for "getting 
on" ... but only for the fully trained man. Let ICS's tuition 
develop you, talents and help you to success. 
STUDY IS EASY with ICS guidance. The courses are 
thorough. Printed manuals, fully illustrated, make study 
simple and progress sure. 

YOUR ROAD TO SUCCESS can start from here -today. 
Complete this coupon and post it to us, for full particulars 
of the course which interests you. MODERATE FEES 
INCLUDE ALL BOOKS. 

Take the right course now . 

ADVERTISING & ART 
Copywriting, Cartooning 
Layout and Typography 
Commercial Illustrating 
Oil & Water Colour 

BUILDING & CIVIL ENG'NG 
Architecture, Bricklaying 
Building Construction 
Builders Draughtsman 
Builders Quantities 
Interior Decoration 
Quantity Surveying 
Heating & Ventilation 
Carpentry & Joinery 
COMMERCE 
Book- keeping 
Accountancy & Costing 
Business Training 
Office Training 
Purchasing, Storekeeping 
Secretaryship 
Shorthand & Typing 
Computer Programming 
Small Business Owners 

DRAUGHTSMANSHIP 
Architectural, Mechanical 
Drawing Office Practice 

ELECTRONICS 
Computers 
Electronic Technicians 
Industrial Electronics 

FARMING 
Arable & Livestock 
Pig & Poultry Keeping 
Farm Management & Accounts 

GENERAL EDUCATION 
O.C.E. subjects at Ordinary & 
Advanced Level 
Good English 
Foreign Languages 

HORTICULTURE 
Home Gardening 
Park Gardening 
Market. Gardening 
MANAGEMENT 
Business Management 
Hotel Management 
Industrial Management 
Office Management 
Personnel Management 
Public Relations (IPR) 
Transport Management 
Works Management 
Work Study 
Foremanship 
MECHANICAL & MOTOR ENG'NG 
Engineering Maths. 
Diesel Engines, Welding 
Industrial Instrumentation 
Workshop Practice 
Refrigeration 
Motor Mechanics, etc. 
POLICE 
Entrance Examination 
Promotion Examinations 
PHOTOGRAPHY 
Practical l'hotography 
RADIO, TV & ELECTRICAL 
Servicing & Engineering 
Radio Construction (with Kite) 
P.M.G. Certificates 
Telecommunications 
Electricians 
Electrical Contractors 
SELLING 
Company Reps. 
Sales Management 
Marketing 
WRITING FOR PROFIT 
Television Scriptwriting 
Short -story Writing 
Free -lance Journalism 
Technical Writing 

INTENSIVE COACHING for all principal examinations- G.C.E., 
Secretaryship, Accountancy, Engineering, Work Study, Manage- 
ment, Radio, Transport and Surveying. Special courses for 
G.C.E. French, German Oral Tests. 

Member of the Association of British Correspondence Colleges 

Stau //aìy/he I.C.S. Asyl 
INTERNATIONAL CORRESPONDENCE SCHOOLS 

(Dept. 172) 
Intertext House, Parkgate Rd., London, S.W.11 

Send FREE book on 

Name 

Address 

Occupation 
3.67 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
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LAFAYETTE HA -63 COMMUNICATION RECEIVER 

Outstanding value. High -class 4 band receiver 
covering 550kc/s -31 Mc /s. Seven valves plus 
rectifier, RF stage, illuminated "5" meter, 
1.5µV sensitivity. Electrical bandepread on 
80/40/20/15 and 10 metre bands. Slide rule 
dial, aerial trimmer. B.F.O., ANL, Output for 
phones or speaker. 115/220/240V. A.C. Brand 
new, guaranteed, with manual. 24 Onu. Carr. 10 /- 

LAFAYETTE KT -340 COMMUNICA- 
TION RECEIVER SEMI -KIT 
Build this wonderful receiver and save pounds. 
Supplied semi completed, main components ready 
mounted, R.F. section already wired and aligned. 
Full and precise instructions supplied. Specifica- 
4.lon: 8 valves + rectifier. 4 bands covering 550kc /s.- 
30 Mc /s. Incorporates 1 R.F. and 2 I.F. stages, 
'Q' multiplier, B.N.O., A.N.L., 'S' meter, band - 
spread aerial trimmer etc. Operation 115/230V. A.C. 
Price 25 Gus. Carr. 10 / -. 

PORTABLE OSCILLOSCOPE CT -52 
A compact (91n. x 8in. x 16 in.) general purpose 'scope 
T/B 10c/s -40 kc /a. Band width 1 Me/e. Mulland DG 7/5 
21in. CRT. For operation on 200/250v. A.C. Supplied 
complete with metal transit case, strap, test leads, and 
visor hood. Brand new, 222.10.0. Carr. 10 / -. Supplied 
complete with instructions. 

F.M. WIRELESS 
MICROPHONE 
94 -104 Mc /s. Tran- 
sistorised. Operates 
from 9v. battery. Com- 
plete with additional 
secret tie clip micro- 
phone. List 412.10.0. 
ONLY 27.10.0. P. & P. 
2/6. These cannot be 
operated in U.R. 

ERSKINE TYPE 13 DOUBLE 
BEAM OSCILLOSCOPE 
Time base 2 c/s -750 kc /s. Calibrators at 
100 kc /s and 1 Me /s. Separate Ti and Y2 
amplifiers up to 5.5 Mc /s. Operation 
110/230 volt A.C. Supplied in perfect 
working opter. LL £2H -1 ,O 
Carriage 20/ -. 1 

TE -20 RF SIGNAL GENERATOR 

HAM -1, 4 BAND 
COMMUNICATION RECEIVER 

4 wavebands covering 535 kc /s. to 30 Me /e. 
5 valve superhet circuit. Incorporates S meter 
B.F.O., BANDSPREAD TUNING, BUILT -IN 
41e. SPEAKER. FERRITE AERIAL AND 
EXTERNAL TELESCOPIC AERIAL. Oper- 
ation 220/240 v. A.C. Supplied brand new 
with handbook. 216.18.0. Carr. 10 / -. 

GARRARD RECORD PLAYERS 
SRP12 Player mono 24.4.0; 1000 changer mono or stereo 5 gnu.; 2000 changer mono or 
stereo 26.6.0; A50 Changer mono or stereo 27.10.0; 3000 Changer stereo 27.7.0; AT6 
Mk 17 28.19.8; SP25 Player mono or stereo 29.19.8; AT60 Changer mono or stereo 29.19.8; 
A70 leas cartridge 219.19.0; LAB 80 Stereo 225.0.0; 401 Transcription 28 gnu. Brand 
new and guaranteed. All plus post and packing 5/ -. 

MAIN LONDON 
AGENTS FOR 

CODAR 
EQUIPMENT 

All items available as 
advertised. 

SINCLAIR TRANSISTOR AMPLIFIERS 
Z.12 Amplifier 89/8; Z12 Power Pack 79/8; Stereo 25 Pre 
Amplifier 29.19.8; Micro FM Radio Kits 25.19.8; Micro it 

Radio Kit 59/6; Micro Amp. Kit 28/8 Post Paid. 

2 -WAY RADIOS 
Super quality. Brand new 
and guaranteed. 
3 transistor 28.15.0 pr. 
4 transistor 27.19.8 pr. 
5 transistor 28.4.0 pr. 
fi transistor 29.19.8 pr. 
6 transistor De Luxe 

217.10.0 pr. 
10 transistor 222.10.0 pr. 

t rmssistor 500M W 281.10.0 pr. 
13 T au.. 1W 235.0.0 pr. Post extra. 

These cannot he "'wrong in U.K. 
TRANSISTORISED 
TWO -WAY 
TELEPHONE 
INTERCOM. 
Operative over amazingly 
long distances. Separate 
call and press to talk 
buttons, 2 -wire connec- 
tion. 1000's of applica- 
tions. Beautifully finished 
in ebony. Supplied com- 
plete with batteries and 
wall brackets. 
28.10.0 pair. P. & P. 3/6. 

ZQM TRANSISTOR CHECKER 
It has tne full- 
est capacity for 
checking on A, 
B and loo, 
Equally adapt- 
able for check- 
ing diodes. etc. 
Spec.: A: 
0 -7.0 -9967, B: 
5 -200. Too: 0 -50 
microamps, 0 -5 
mA. Resistance 
for diode 2000 -1 MEG. 
Supplied complete with instructions. 
battery and leads. 28.19.8. P. & P. 2/6. 

P.C.R.1. RECEIVERS 
Brand New Condition -Fully Tested and 
Checked before despatch. 3 Waveband 
with RE Stage- Wonderful value. 
860 -2080 metres 190 -570 metres 5.6 -18 
Mc /s. with internal speaker 28.19.8. 
Carr. 10/6 with circuit. Plug in external 
power units. 230V A.C. 35/ -, or 12V U.C. 
19/8. 

MAGNAVOX 363 TAPE DECKS 
New 3 -speed tape deck, supersedes old 
Collars studio deck. 2 -track 210.10.0. 
4 -track 218.10.0. Carr. Paid. 

AMERICAN TAPE 
First grade quality American tapes. 
Brand new. Discounts for quantities. 
3in., 225ft. L.P. acetate 4/- 
31in. 600ft. T.P. mylar 10/- 
5m., 600ft. std. plastic 8/8 
Ois,., 900ft. L.P. acetate 10/- 
5in., 1,200ft. D.P. mylar 15/- 
5in., 1,800ft. T.P. mylar 85/- 
51in., 1,200ft. L.P. acetate 12/8 
Olin., 1,800ft. D.P. mylar 22/6 
Olin., 2,400ft. T.P. mylar 45/- 
7ín., 1,200ft. std. mylar 12/8 
7in., 1,800ft. L.P. acetate 15/- 
7ín., 1,800ft. L.P. mylar 20/- 
7ín.. 2,40011. D.P. mylar 25 /- 
71n., 3,600ft. T.P. mylar 58/8 
Postage 2/ -. Over 23 post paid. 

VARIABLE VOLTAGE 
TRANSFORMERS 
Brand New -fully Shrouded. Input 230v. 

50/60 c /s. Output 0 -260 
Volts. 
1 Amp 24.10.0 
2.5 Amp 25.17.6 
O Amp 89.0.0 
8 Amp 218.10.0 
10 Amp , 217.0.0 
12 Amp , 219.10.0 
20 Amp 432.10.0 
2.6 Amp Portable - 
Metal Case with Meter, 
Fuses, etc. 29.17.8. 

SILICON RECTIFIERS 
200v. PIV, 200mA 
200v. PIV, 6 amp 
400v. PIV, 3 amp (SCR) 
400v. PIV, 3 amp 
1,000v. PIV, 650mA 
800v. PIV, 500mA 
800v. PIV, 5 amp 
400v. PIV, 500mA 
70v. PIV, 1 amp 
150v. PIV, 185mA 
150v. PIV, 25 amp 
700v. PIV, 100 amp 
Discounts for quantities 

26 
5/ 6 

10 /- 

6/6 

7/6 
3/6 
8/6 

19/9 
49/8 

Post extra 

LAFAYETTE TE -46 
RESISTANCE CAPA- 
CITY ANALYSER 
2 PF -2,000 MFD, 2 ohms - 
200 Megohms. Also checks 
impedance, turns ratio 
insulation 200 -260 v. A.C. 
Brand New 215. Carr. 7/6. 

Accurate wide range signal 
generator covering 120 kc /s- 
260Mc/s on 6 bands. Directly 
calibrated. Variable R.F. 
attenuator. Operation 200/ 
240v. A.C. Brand now with 
instructions. 412.10.0. P. & 
P. 7/6. 

S.A.E. for details. 

TE -900 20,00022 /VOLT 
GIANT MULTIMETER 
bin. full view meter. 2 colour 
scale. 0/2.5/10/250/1,000/5,000V 
A.C. 1/25/12.5/10/50 /250/1,000/ 
5,000 V. D.C. 0 /501.tß /110 /100/ 
500 mA /10 amp D.C. 0.2K/200K 
20 Meg. Ohm. 212.19.8 P.P. 5/-. 

TE22 SINE SQUARE WAVE 
AUDIO GENERATORS 

Sine: 20 cps to 200 kc /s. on 4 bands. 
Square: 20 cps to 
30 kc /s. Output 
impedance 5,000 
ohms. 200/250v. 
A.C. operation. 
Supplied Brand 
New and Guaran- 
teed with in- 
struction manual 
and leads. 215 
Can, 7/6. 

50µA ,... 32/8 
1011µA .... 29/8 

5001íA .... 25/- 
50- 0.50µA 29/8 

TRANSISTORISED F.M. 
TUNER 

6 transistor, high 
quality, size only 
6 æ 4 x 21in. 3 I.F. stages, 
double tuned dis- criminator. 
Ample output to 
feed most ampli- 
fiera. Operates on 

9v. battery. Covers 88- 108Mc /s. Ready built. 
ready to u Fantastic value for money. 
28.19.8. P. 0 P. '2/6. 

CLEAR PLASTIC PANEL METERS 
First grad quality, Moving Coil panel meters, available 
ex- stock. S.A.E. for illustrated leaflet. Discounts for 
quantity. Available as follows: Type MR, 38P, 1 21/321n. 
square fronts. 

100 -0 -100µA 27/6 
500 -0- 500µA 22 /6 
1 -0 -1mA .. 22/8 
lmA 22 /8 
2mA 22/8 
5rmA 22 /8 
IItmA 22/8 
2omA 22/8 
50nsA 22/8 
100mA 22/6 
150mA 22 /8 

POST EXTRA. 

200mA .... 22 /8 100V D.C..... 22 /8 
300mA .... 22/6 110V D.0 22/6 
500mA .... 22/8 300V D.C 22/8 
750mA .... 22 /8 500V D.C 22/8 
IA D.C.,... 22/8 750V D.0 22/6 
2A D.0 22/6 18V A.C. .... 22 /6 
5A D.C 22/8 50V A.C. ..,. 22/6 
3V D.0 22/8 150V A.C..... 22/6 
10V D.C. 22 /8 300V A.0 22/8 
20V D.C. .. 22 /8 500V A.C. 22/8 
50V D.C. .. 22 /8 'S' Meter 1mA 29/8 
Larger sues available -send for lots. 

TE-51 NEW 
20,0000/VOLT 
MULTIMETER 
0 / 6 / 60 / 120 / 
1,200V. A.C. 
0/3/30/60/300/ 
600/3,000V. D.C. 
0 / 60µA / 12 / 300 
MA. D.C. 
0 / 60K / 6 Meg.O 
85/-. P. A P. 2/6. 

MODEL MOD MUL- 
TIMETER with meter 
protection. 20,000/ 
0.9.v. 0/.1/.5/5/50/250/ 
1000V D.C. 0/2.5/10/ 
50/250/1000 V D.C. 
0/.05/.5/5/50/250 mA. 
0 /6K /50K /500K/5 meg 
ohm. .0001- .2 mfd 
-20- + 22 db. 
25.19.8. P. & P. 3/-. 

MODEL TE-12 
20,000 O.P.V. 0/.06/ 
8 /30 /120 /600 /1,200/ 
3,000/8,000v. D.C. 0/ 
8/30/120/600/1,200 v. 
A.C. 0/6OµA/8/60/ 
600 mA. 0/6R/600R/8 
Meg./e0 Meg. O. P.F. -.2 MED. 25.19.8. 
P. & P. 3/6. 

MODEL 500. 30,000 
opv, 0/.5/1/2.5/10/25 
/ 100 / 250 / 500 / 
1,000 v. D.C. 
0/2.6/10/25/100 
/ 250 / 500 / 1,000v. 
A.C. 
0 /50µA / 6 / 50/ 
500mA. 12 amp. 
D.C. 
0 / 60K / 6 Meg. / 60 
Meg. O . 88.17.8. 
Post paid. 

CALLERS WELCOME I 

Open 9 a.m. to 8 p.m. every day Monday 
to Saturday. Trade supplied. 

(RADIO) LIMITED 
Phone: GERRARD 8204/9155 
Cables: SMITHEX LESQUARE 

3.34 LISLE STREET, LONDON, W.C.2 
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F.S.T. VALVE MAIL ORDER CO. 
144 -146 WELLFIELD ROAD, STREATHAM, S.W.16 

All valves 
brand new 
and boxed 

Mon. -Sat.9 a.m. 
-5.45 p.m. 

No Early Closing 
Open Daily to Callers 

Tel. STR 0199. 1649 

0A2 618 6BE6 4/8 OK6GT 61- 7R7 19/8 19AQb 7/8 50L6GT 8/- DF96 8/- ECF80 7/- EM81 7/- PCC18910/- 8130 25/- UM80 7/- 
003 6/- 6BH6 7(- 6K7M 5/- 787 17/9 20D1 10/- 75 51- DH77 3/8 ECF82 7/- EM84 7/- PCF80 8/6 814 9/- UU6 18/6 
167 7/9 BBJB 7/- 6K7G 1/8 7Y4 7/8 20F2 11/- 78 4/6 DK82 7/9 ECH2119/- E8U16087/6 PCF82 6/- 81.41 1/8 UU7 1818 
1D6 6/- 6BQ7A 7/- 6K7GT 4/6 9BW6 8/- 20LI 15/- 80 6/- Dâ91 5/- ECH8511/- EY61 7/- PCF84 8/- BP81 1/- UU9 el- 
1H5 7/6 6B57 1018 6K8M 8/6 10C1 9/- 20P4 171- 85.62 8/6 DK92 8/- ECH42 9/- EY86 6/6 PCF86 8/- BU25 19/6 UY21 7/6 
1LD6 6/- OBRO 7/6 6KOG 8/- 10C2 12/- 20P5 16/- 150B2 14/6 DK98 8/8 EOHe1 5/3 EZS6 4/9 PCF801 9/9 BU216018/6 UY41 6/3 
1N6GT 8/- 6B87 16/9 6K8GT 8/3 10F1 14/- 25M 6/6 150C4 12/6 DL66 lb/- ECH88 7/- EZ40 7/- PCF802 9/9 T41 9/- UY85 61- 
1R6 6/- gBWe 7/8 6â26 20/- lOF3 12/- 26L66T 918 801 b/- DL92 4/9 ECL80 8/8 EZ41 8/- PCF80510/9 TDD4 71- VMP4G17/- 
184 6/- OBW7 816 6L1 9/6 1oF9 9/9 25Y8 6/- 807 7/9 DL9S 8/8 ECLtì2 8/8 EZ80 5/- PCF80818/- U30 7/- VP4B 27/6 
186 8/8 6C4 8/- 6LgG 7/- 1OF18 9/- 26Z4 8/8 813A 80/- DL94 5/9 ECL83 9/- EZ81 6/- PCF80811/8 U14 7/- Vß106130 
1T4 2/6 6C50 4/- 6L18 7/6 10L1 101- 25Z5 7/- 866 I0/- DL96 6/6 ECL86 8/9 GZ30 8/6 PCL82 7/- U19 POI- 5/- 
364 8/8 BCB 8/9 6Q7G 5/6 1OLD1110/- 26Z6 11/- 964 4/- DL98 8/- EF9 80/- GZ82 9/6 PCLBS 8/6 U26 10/6 V5150130 
3Q4 8/6 80g0 6/- OQ70T 9/- 10P18 14/- 28D7 6/- 1826 b/- DM70 6/- EF38 8/- GZ34 10/- POL84 7/3 U28 10/6 5l- 
3Q5 6/6 gCDgt188/6 68A7 71- 1183 87/6 3001 8/6 4022A1115/- DY86 6/6 BIWA 7/8 KTSO 88/6 PCL85 8/8 U78 816 VT25 89/- 
884 4/9 gCHB 6/8 6807 6/6 12AT6 4/8 30C15 11/8 5763 10/6 DY87 7/9 EF39 6/- KT61 17/6 PCL86 8/6 U191 11/6 VT31 69/- 
3V4 5/9 gCW4 19/- 88G7 4/- 12AT7 819 30U17 12/- 7193 1/6 E8800 12/- EF41 8/8 KT66 20/- PENA420(- U261 12/6 VU311 8/- 
5540 8/9 gDg 2/9 BBHT ßl8_ 12AU6 5/9 30F5 18/- 7475 2/6 EA50 2/- EFbO ß(- KT81 10/- PENB480/- U301 18/- VII720 1818 
5U40 4/- 
bV40 8/- gE6 5/9 89K7GT4/9 12AU7 4/9 30L15 12Ì8 ATPB 7/- EÁF4207%6 EF86 

5/- 
8 

27/6 PEN45 6/- U403 
PEN46 2/9 U801 18%8 W81M 86/- 

BZ4GT 8/- 6F6G 5/- g8N7GT4i8 12BAO 8/8 30P12 0/- AU2 80/- EB91 8/- EF89 5/6 50.44117/6 PL81 8/6 UAA08/9 XHl-5 6/- 
6/30L211/8 OF00 4/- 68Q7 61- 12886 5/8 30P19 14/- AUB 6/- EBC33 8/- EF91 8/8 SILO 18/6 PL82 8/6 118041 8/- XP1-5 5/- 
6A7 15/- BFBG 4/6 8U4GT 10/- 12C8GT 7/8 80PL1 14/- .6Z1 8/9 EBC41 8/3 EF92 ßlg 11104 18/8 PL83 6/- UBC81 7/6 %8G1-510/- 
6.6.811 12/6 6F11 12/6 13U50 7(8 12E1 19/6 30pL13 14/- AZSl 7/9 EBC90 3/9 EF98 9/- MU14 4/- PL84 8/8 UBF80 5/9 Y89 7/6 0A07 3/- 6F13 5/- oval 13/- 12J60T ß/8 SOPL14141- CBL31 15/- EBF80 6/8 EF183 6/6 MX40 12/6 PL600 14/6 UBF89 6/6 Tubes 
6AK5 4/8 61.14 12/6 MG 818 12J7GT 7/8 86A6 17/- CC1135 91/- EBF83 7/- EF184 6/6 N87 l0l- PX4 18/6 UCC84 8/6 3501 40/- 
8AL6 8/- 61'23 11/- BVgGT 7/- 12K7GT 8/- 96L8 6/9 CL33 12/6 EBF89 6/6 EL32 8/- N78 15/- PY33 8/6 UOC85 6/6 3FP7 12/8 
OAMS 2/8 606 2/8 6g4 8/6 12K8GT 8/- 35W4 4/8 CY31 101- EBL1 17/6 ELM 17/8 N108 15/- PY81 6/- UCF80 8/6 5CP1 80/- 
6AM6 8/8 OHO 1/8 6X50 4/9 12Q70T 3/- 35Z3 10/- DAC82 7/6 EBL21 10/6 EL34 9/6 NGT1 8/- PY82 5/8 UC1142 8/6 CV1526 401- 
OAQb 5/6 6.155 6/6 OXBGT 7/6 126A7 8/8 35Z4GT 8/9 DAF91 8/8 EBL31 87/8 ElA1 8/6 NOT7 95/- pY83 6/- UCH81 8/3 ACR13 8A87019/6 6.15G 2/8 7B6 11/- 12807 3(8 35Z5 5/8 DAF96 8/- ECC81 3/9 EL42 7/6 054 4/- PY800 7/- UCL82 7/6 68.18.0 
6ATg 8/9 6J5GT 4/8 7B7 7/- 128117 2/9 37 5/- DCC90 8/- ECC82 4/9 EL84 4/6 PC88 9/- PY801 7/- UC1.83 8/9 VCR97 35/- 
8AU8 61- 13J 3/- 705 10/- 128.17 8/9 42 4/6 DF33 8/- ECC83 5/9 EL90 5/6 PC88 9/- R2 4/- UF41 8/- VCR517B 
8B8(3 91- 6J75 8/6 7C6 6/- 12857 2/9 SORB 8/8 DF70 b/- ECC84 5/8 EL95 8/- PC97 7/8 R19 7/- UF89 6/- 80/- 
61340 10/- 6J70 4/9 7D5 8/- 128117 6/- 5005 5/9 DF91 2/6 ECC85 61- ELL80 80/- PCC84 5/6 RC51500 01.41 8/9 VCR517C 
61166 4/6 6J7GT 8/6 7H7 5/- 14117 9/- 500D6082/6 DF92 2/6 ECC88 7/- EM80 7/- PCC89 10/- 69/- UL84 6/- 801- 

SPECIAL 24 HOUR SERVICE 
OBSOLETE TYPES A SPECIALITY 

QUOTATIONS FOR ANY VALVE NOT LISTED 

Postage 6d. per Valve C.W.O. No C.O.D. 

Send S.A.E. for list 
Manufacturers and Export Inquiries Welcome 

Special 24 Hour 
Express Mail 
Order Service 

SETS OF VALVES 
DAF9O, DF90, DK96, 13L96 .. .. .. .. 

BRAND NEW TRANSISTORS 
AC127 8/- 0025 11 /- 0071 4/6 0061 4/- 
AF114 7/- 0028 16/- 0072 6/- 0081m /pr 
AF115 7/- 0035 9/6 0075 6/- 12/6 
AF118 7/- 0044 4/8 0076 6/- 0081D 4/- 
AF117 5/- 0045 3/6 0077 8/- 0082 6/- 

PLEASE NOTE OUR NEW ADDRESS 

Set of 4, 24/6 

00821) 6/- 
0083 6/- 
00170 7/6 
00171 7/- 
0C200 8/- 

This Martin Recordakit 
is designed specially for the MAGNAVOX 363 
3 WATTS OUTPUT 

3 SPEEDS : 7" REELS 
OUTLET FOR HI -FI AMP 

SOLDERING NOT 
NECESSARY 

SEPARATE RECORDING 
LEVEL AND VOLUME 
CONTROLS 

You need a MARTIN RECORDAKIT to do full justice to 
this excellent deck. With it, you will have a 2 or 4 track 
instrument of outstanding quality and dependability. MARTIN 
RECORDAKITS consist of basic Martin units assembled and 
tested, making it necessary for you simply to fit and connect 
in accordance with the detailed instructions book supplied. 
When built, your 3 speed Martin Recorder appears as shown 
here. The lid is detachable. Case with speaker, and deck also 
available. Details on request. MARTIN RECORDAKITS 
have long been famous for their high performance standards, 
quality of materials, simplicity and dependability. The latest 
is the best yet. 

Martin Au 

KIT M4 less 
case and deck 

(four track) but 
inc. valves, screws, 

wire, track switching 
etc. £15.19.6 

KIT M2 /es.s case and deck (two track) but incl. 
valves, wire, screws, etc. £14.19.6 

diokits for Hi -Fi 
The uniquely reliable kits with 'Add -on- ability" 

No other system allows you to 
enlarge your installation stage 
by stage as Audiokits do. They 

comprise a wide range of very well 
made prefabricated transistorised units 

in which connections are standardised through - 
? K out and from which anything from a simple straight 

amplifier to an elaborate hi -fi stereo amplifier with FM 
tuner can be built. The Recordakit described above can be 

combined with your Audiokit assembly if you wish. 

THE UNITS THAT ENABLE YOU TO BUILD BY STAGES FROM 
PRE -AMP TO A HI -FI STEREO /FM ASSEMBLY 
Martin Recordakits and Audiokits are obtainable from good stockists everywhere. 
In cases of difficulty please write direct. Trade enquiries invited. 

MARTIN ELECTRONICS LTD 154/155 
" M'SEX IS eworth 1161/'2 
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5 -stage input Selector 
Pre -amp /vol. control 
Pre -amp /tone controls 
10 watt amp. (3 ohms) 
10 watt amp. (15 ohms) 
Mains power supply 
FM Tuner 

£2.7.6 
£1.17.6 

£3.2.6 
£5.12.6 
£6.12.6 
£2.15 0 

£12.17.6 

MARTIN ELECTRONICS LTD., 
154 High St., Brentford, Middlesex 

Full details of Recordakits Audiokits 
please 
NAME 

ADDRESS 

(Block letters) P.W.37 
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D'AR QUALITY 
ANOTHER CODAR TRIUMPH! 

THE CR.70A COMMUNICATION RECEIVER. 
This completely new receiver sets a new high standard for 
performance and finish unequalled at the price. and is a worthy 
addition to the outstanding range of CODAR quality communi- 
cation equipment. Frequency range: 560 Kc /s-30 Mc /s (540 -10 
metres) in four ranges; 560 Kc /s -1.5 Mole: 1.5 Mc/s-4.2 Mc /s; 
4.2 Mc /s -11.5 Mcls; 11.5 Mc /s-30 Mc /s. Slide rule scales for each 
band calibrated in frequencies plus an additional logging 
scale in degrees. Two speed vernier tuning control with reverse 
slow tune action. Unique aerial input stage exclusive to the 
CR.70A employing High 'Q' Air- spaced CODAR -COIL Inductor 
giving extremely high gain with low noise level. Panel aerial 
trimmer for peaking weak signals. Double tuned I.F. Iron 
cored transformers, 470 Kc /s with EF183 frame grid valve tor 
maximum gain and selectivity. 5 valves (including two twin 
triodes) giving 7 valve line -up. Separate B.F.O. stage for C W and 
SSB reception. Calibrated signal strength 'S' meter, m umin- 
ated. Automatic Volume control. Panel phone lack for 'private' 
listening. 2-3 ohm output for external speaker. (Matching unit 
optional extra.) Superb styling metal cabinet in the new 
Organasol Satin lustre finish. Size: 13- x 51' a 7t'. For A.C. 
200/250v Ready built. Not a Kit at the fantastic low price of 
819.10.0. Carr. 7/6. 
CODAR R.F. PRE-SELECTOR MODEL P.11.30. Consider- 
ably improves the performance of any superhet receiver over 
1.5-30 Mc /s. Uses EF183 Frame Grid Valve. and provides up to 
20dB gain plus substantial image rejection. improved signal/ 
noise ratio and selectivity. Selector switch for either dipole or 
single wire antenna. Power requirements 180 -250 volts 12mA 
H.T.6.3 volts, .3 amp L.T. Size 8k x 5x 4in. Ready built. complete 

vi 
P.R.3OX. Self poT 

m dl 1 for A C. éa éde25mA at 200v. H and 6.3v. 
200-250v. 

o accessories 
87.4.0. Carr. 416. 
CODAR "Q" MULTIPLIER MODEL R.Q.10. For use with 
any superhet receiver with an I.F. between 450 and 470 Kc /s. 
Provides considerable increase in selectivity for either peaking 
or rejecting a signal on AM. CW, or SSB, BFO. Size 8i x 5 x 4in. 
Power requirements 180 -250v. H.T. at 

5mA 
6.3v..3 amp L.T. 

86.1G.Ó Carr. 4/6 
complete R QIÓX. Self powH T ve sion or 200 -250v. A.C. and also provides 25mA at 200v 

amp. L.T. for other accessories 88.8.0. Carriage 4/6. 
CODAR A.T.5. 12 WATT 2 BAND TRANSMITTER: The 
newest most compact transmitter for fixed or mobile use on 
160-80 metres. 'The tiny TX with the BIG voice ". Size only 
81 x 5 x 4in. (Base area is less than two-thirds of this page!) 
High stability new type calibrated VFO. 1.8 -2.0 Mc /s and 3.5 -3.8 
Mc /s (up to 4 Mcls export). Air- spaced CODAR COIL Pi -net 
output, P.A. Plate current meter plus neon indicator. Plate - 
Screen modulator. AM /CW switch and Panel key jack. Plug 
change over for 6 or 12 volts heater supply. Ready built 816.10.0. 
Carr. 418. A.T.5 POWER SUPPLY UNITS. For 203-250v. A.C. 

Recelivve 
Solid 
hangeover switching 

use. complete with all Transmit/ 

CODAR -KIT CR.45K MAINS T.R.F. SHORT -WAVE RE- 
CEIVER. World wide reception -North and South America, 
Russia, India, Australia, Far East, Amateurs, Shipping, etc. 
*Separate electrical bandspread. * 3 slow motion vernier 
drives. * Low loss polystyrene plug -in coils, factory aligned * Dials calibrated in frequencies and degrees. * Power output 
3 watts for 2/3 ohm speaker. * Valve line -up: ECC81, EL84, 
EZ80. Size 12 x 51 x 7in. CODAR -KIT CR.45K complete with 
valves. 3 coils (10 -28, 25-75, 60 -176 metres) and 11 page instruction 
manual, 29.10.0. Carr. 6 / -. Extra coils 5/- each. Instruction 
manual only 4/- (credited on order). (Can also be supplied ready 
built -price on request). 
CODAR -KIT MINI -CLIPPER -OUR FAMOUS SHORT- 
WAVE RECEIVER * Can be built in one evening ready to 
switch on and bring the World to your fingertips at very low 
cost. * Supplied complete with valve, one coil 25-75 metres 
and 4 -page instruction manual. PRICE 39/8. Carr. 3/ -. Extra 
coils 5/- each. Instruction manual only 2/- (credited on order). 
Electrical bandspread available. Provision to add 2 transistor 
amplifier. 

Send- 65- in stamps for illustrated leaflets of the Coder range H.P. terms available World -Wide Mail Order Service 

CODAR RADIO COMPANY 
BANK HOUSE, SOUTHWICK SQUARE 

SOUTHWICK, SUSSEX. Tel. 3149 
G3IRE G3HGQ 
Canada: CodarRadio of Canada, Tweed, Ontario 
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BRAND NEW AM /FM (V.H.F.) RADIOGRAM CHASSIS 
AT £15.15.0 (Carriage Paid) 

Chassis size 16 a 65 x 551n. high. New manufacture. Dial 144 a 41n. In 2 colours; 
predominantly cream. 200.250v. A.C. only. 
Pick -up Eat. Speaker. Ae., E. and Dipole Sockets. Five push -buttons -LW, MW, 
SW, FM and Gram. Aligned and tested. O.P. Transformer Tone control 1000-1900M; 
200450M; 88.98 Mc /e. 6-17 Mc /e. EZ80 rect.; ECH81 EF89 EABC80 EL84, ECC85, 
3 -ohm speaker required. 
9 a Sin. ELLIPTICAL SPEAKER, 20 /- to purchasers of this chassis. 
TERMS: (Chassis). 25.5.0 down and 5 monthly payments of 92.5.0. Total H.P. 
price, 216.10.0. Cheap Room Dipole for V.H.F., 12/6. Feeder 8d. per yard. Circuit 
diagram 2/6. Carriage to N. Ireland, 20/- extra. 

NEW 6 PUSH -BUTTON STEREOGRAM CHASSIS. M.W.; S.W.1; ß.W.2; V.H.F., 
Gram; Stereo Gram. Two separate channels for Stereogram with balance control. 
Also operates with two speakers on Radio. Chassis size: 15 a 7 a 65in. high. Dial 
cream and red. 15 a 31n. 190.550M; 18 -51M; 60.187M; VHF 86 -100 Mc /s. Valves: 
ECC85, ECH81, EF89, 2 a ECL86, EM84 and Rect. Price 219.19.0, cart. paid 
or 26.13.0 deposit and 5 monthly payments of 56/6. Total H.P. price 220.15.6. 
Cream moulded escutcheon included. 

TAPE AMPLIFIER FOR MAGNAVOX 
TAPE DECKS -2 or 4 TRACK (4 TRACK 25/- EXTRA) 

Chassis 124 a 59 a 44in. high. Plastic front panel "gold" finish -124 a 441n. 200.250 
A.C. Record /Playback amp. switch; 00 /On -Tone; Vol/Mio; Vol /Gram; Mie. Input; 
Gram. Input; Monitor; Speaker Sockets. Valves 8Bß7; 12AX7; EM84; EL84; 6X4 
Separate power pack. Complete amp. and power pack, 210.17.8. (6 /- P. & P.). Remue 
covered cabinet (tan) 154 a 17 a 941n. high with sloping front for amp; complete 
with two tweeter speakers, and special adapting brackets for Magnavox Deck - 
85/- (8/- cart) 3 speed Magnavox 2 track tape deck 210.17.6; 4 -track 212.15.0. 
Complete Recorders (with speed compensation) 2 -track £29; 4 -track £32 (cart. 25/ -). 
Worth 210 more on normal retail prices. 

5K e 

SUPER 6 
LONG & MEDIUM WAVE 

TRANSISTOR RADIO 
A quality radio available as a kit or ready -built. The sparking performance and 
superb finish of the completed receiver give you value equivalent to a 921.12.0 
commercial model. * All new parts. * 6 transistors and diode. * 350mW output. * Superhet circuit * Ferrite rod aerial. * Weymouth Radio printed circuit board. * Component 
positions and references printed on back of board. * Nicely styled wooden cabinet 
11 a 75 x 34ín. * Vinyl covered in various colours. * 6 a 41n. speaker giving good 
base and treble response. * Full instruction booklet, 2/ -. Free with kit. * T.f. 
frequency 470 ke /s. * Lining up service if required. * AS parte supplied separately. 
Write for list, S.A.E. COMPLETE KIT ONLY 

£a.ti n OR FULLY BUILT 28,7.6. Tax and Carr. Paid. P. P. 5'. 

TRANSISTORS AND DIODES 
0026, 7/8; 0C44 818; 0C45 8/8; 0071, 3/-; 0072, 4/-; 0081, 3/6; OC81D, 3/6; 
0082, 6/-; 0083, 8/8; 00169, 8/-; 0C170, 7/-; 00171, 8/-; 0C172, 8/8; AC127, 7/6; 
AF115, 8/8; AF116, 8/-; AF117, 5/-; AF118, 7/6; AF119, 7/8; WG4B, 9d.; OA81, 2/6; 
0A79, 2/6; 0A85, 2/6; BY100, 4/-. Pott 4d. any quantity. 

STEREO -AMPLIFIER 2 x 4 WATT 
Valves ECC83, 2 x EL84, on printed circuit approx. 4 a 41n. Neg. feed back. Controle 
(vol. or tone) on separate panel, 64 x 2in. Separate power pack with rect., double 
wound mains trans., connection socket, etc. Supplied fully wired and tested with two 
O.P. transformers for 3 -ohm speakers, only 94.15.0 (7 /6 P. A P.). Two speakers, 8in., 
3 -ohm for 20 /- each, poet paid, if ordered with above Amp. 

BATTERY ELIMINTOR. 54 a 44 a 25in. for 80 v. A.T. at 20mA and 1.5 v. at up 
to 250mA. Fully built, 55/- carriage paid. 

GLADSTONE RADIO 
66 ELMS ROAD, ALDERSHOT, Hants. 

(2 mins. from Station and Buses) 
CLOSED WEDNESDAY AFTERNOON 

CATALOGUE Od. 
Bulk enquiries invited for Export. 

Aldershot 22240 

The Sensational 
ALL - TRANSISTOR 

Communications Receiver 

EDDYSTONE 
EC10 

for use in the home, caravan, car or boat, 
H.P. facilities. Only £48 Part exchanges 

Write for brochure 

170 -172 CORPORATION STREET 
BIRMINGHAM 4 

Telephone: 021- 236 -1635 

806 

OLRUS ELECTRONICS LTD. PAD 1515 
9 Norfolk Place (off Praed St.) London, W.2 

FACTORY NEW FULLY GUARANTEED 

Valves -T ransistors- Diodes -Zener 
DAF91 4/6 
DAF96 6/6 
DF91 8/- 
DF96 7/- 
1115.91 5/6 
DK92 8/- 
l) K96 7/- 
llL92 5/- 
DL94 5/9 
DL96 7/- 
DY86 6/4 
1!;BC41 7/6 
EBC81 6/3 
F.BC90 4/8 
EBF89 8/9 
ECC81 4/- 
ECM 5/- 
FCC83 5/6 
ECC85 5/- 
ECF80 7/- 
ECH35 10/9 
ECH42 9/- 
ECH81 5/2 
F.CH84 8/10 
ECL80 7/- 
ECL82 6/8 
ECL86 9/- 
EF80 5/- 
EF86 6/3 
EF183 8/4 
EF184 8/4 
EL34 9/8 
EL41 8/6 
F.IA4 4/9 
EM84 7/- 
EY51 7/- 
F.Y86 8/6 
51.40 7/8 
1iZ80 5/- 
EZ81 5/- 
E290 4/- 
CZ32 10/- 

GZ34 10/- 
PC86 11/- 
PC88 11/- 
PC97 7/8 
PCC84 8/- 
PCC89 11/- 
P00189 11/- 
PCFBO 7/- 
PCF86 8/8 
PCL82 7/- 
PCL83 8/6 
PCL84 7/8 
PCL85 9/- 
PCL86 8/6 
ELIO 9/- 
PL81 7/- 
PL82 8/6 
PL83 818 
PL84 8/8 
PL500 13/8 
PY32 818 
PY81 6/- 
PY82 5/6 
PY83 
PY88 7/3 
UBC41 7/6 
1113081 7/6 
UCC85 6/8 
UCH42 8/6 
UCH81 6/3 
UCL82 7/8 
UTA1 8/6 
U1.84 6/3 
UY85 518 
U25 9/6 
U26 8/8 
5U4GB 6/8 
5Y3áT 5/- 
5Z4GT 8/- 
63E3 10/- 
6L6GC 7/8 

68N7GTB 

6V6GT 8%8 
6X5GT 8/- 
25L6GT 6/6 
30015 10/- 
301,1,2 10/6 
30FL14 11/- 
30L15 11/- 
30P12 9/- 
30P19 13/- 
30PL2 10/8 
30PL13 12/- 
35L6GT 8/- 
35Z5GT 5/6 
5oL6GT 618 
AC107 10/- 
AC126 6/8 
A0127 7/6 

AF139 15/- 
AF186 19/6 
AFY9 

21122135- 

AFZll 
AA FA 

A8Y26 6/6 
AeY28 6/6 
A8Z20 7/6 
GET20 10/- 
GET102 6/- 
GET103 4/6 
GET105 8/8 
GET113 51- 
GET114 4/- 
GET115 9/- 
GET11612/8 
NKT213 6/- 
NKT216 7/6 
NKT251 5/- 
NKT255 8/8 
NKT304 8/- 
NKT403 

1716 
OAS 4/- 
0A7 4/- 
°A10 8/- 
0A47 8/- 
OA70 2/- 
OA73 2/8 
OA79 2/6 
OAK 2/8 
0A85 8/- 
OA86 
OA90 218 

4/- 

OA91 218 
0A95 3/8 
OA200 3/8 
0A202 4/3 
0A210 7/8 
OA211 9/8 
0A220011/- 
OAZ20110/- 

OAZ202 8/8 
OAZ203 8/8 
OAZ204 8/8 
0AZ205 8/8 

I OAZ206 8/8 
OAZ207 9/8 
0112208 8/8 
OAZ309 8/8 
OAZ210 6/6 
OAZ211 6/8 
OAZ212 8/8 
0AZ213 6/6 
OAZ222 9/8 
OAZ242 4/6 
OAZ245 4/6 
OAZ246 4/8 
OAZ247 4/6 
0A2290 9/6 
OAZ291 918 
OAZ292 9/8 
O016 20/- 
0019 7/8 
OC22 10/- 
0023 18/8 
0024 17/6 
0025 9/8 
0026 7/8 
0028 12/8 
0029 15/- 
0C35 12/6 
0036 12/8 
0041 8/- 
OC42 5/- 
OC43 9/- 
0044 5/- 
0044M 5/8 
OC45 4/- 
0045M 4/- 
0046 5/8 
0047 7/6 
0047 18/- 
0058 17/6 

0059 18/6 
0060 17/6 
0065 22/6 
0066 25/- 
0070 4/- 
0071 41- 
0072 5/- 
0073 7/6 
0075 8/- 
0076 5/- 
0077 7/- 
0078 5/- 
0078D 5/- 
0081 5/- 
OC81D 
0081M 5/- 
0C81DM 5/- 
0081Z 9/- 
0082 8/- 
0082D 5/- 
0083 5/- 
0084 6/- 
00122 15/- 
00139 7/6 
00140 9/6 
00169 5/- 
00170 5/- 
00171 8/- 
00200 7/8 
00201 11/8 
00202 13/8 
00203 10/8 
00204 15/- 
00205 15/- 
00206 22/6 
ORP12 8/8 
ORP60 5,1- 
18202 4l8 
28012 20/- 
28O12A 25/- 
28013 20/- 

AC127Z 9/6 
AC128 8/8 
AC176 7/6 
ACY17 8/8 
ACY18 5/8 
ACY19 6/8 
ACY20 5/- 
ACY21 8/- 
AD140 18/- 
AD149 16/- 
AD161 11/- 
AD162 11/- 
ADT14015/- 
AF102 18/- 
AF114 8/6 
AF115 8/- 
AF116 818 
AF117 5/- 
AF118 12/8 
AF124 9/- 
AF125 8/8 
AF126 8/- 
AF127 8/- 

C.W.O. only P. Er P. 2/- in £ 1 /- minimum 
METAL WORK- PANELS -CHASSIS 

For P.W. P.E. Constructional Projects 
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JI1YSTICK \I/9'Z\ 
turns PRO! 

History repeats itself! 
Throughout the development of radio com- 
munication the keen private experimenter has 
contributed largely to the advance of our 
science. The amateurs of the thirties pioneered 
reliable shortwave transmission and reception. 
Basic theories and their practical application are 
to this day hatched in the fertile minds of ingeni- 
ous men who are the leading amateurs of our 
time. 

The Joystick Aerial System can now be regarded as the 
perfect example of a purely amateur development 
"turning professional ". Thousands of Joystick variable 
frequency aerial systems have been sold. The enormous 
number of enthusiastic testimonials that have accumu- 
lated at the Joystick factory are now in themselves 
calling for a separate filing room! The continuing 
success of the VFA has not only spread right round the 
world but has finally penetrated the barrier of professional 
and official circles. Professional bodies in the USA, 
Europe, Africa and the Far East have ordered VFA 
systems for operational use and for experimental work. 
Security forbids the whispering of names but clearance 
has been given to mention the Nigerian Police and an 
Australian fire control organisation. 

In the Scottish fishing boats which have installed the 
system, communication with other ships and shore 
stations has become considerably more reliable over 
difficult paths. 

This VFA system is a remarkable invention and its 
unique quality of high performance at any selected 
frequency from I M/c to 30 M /cs- particularly from 
difficult locations -has radically changed the attitude of 
both the licensed amateur and the shortwave listener 
towards their aerial problems. 

Each Joystick VFA system is complete with a Joy- 
match matching unit suitable for each type of operation. 

Scottish Fishing Boats 

Aerial Problems 
solved! 

The Joystick aerial was success- 
fully subjected to the most 
rigorous tests under appalling 
weather conditions aboard the 
MFV Crystal Sea OB104 and 
the MFV Margaret Ann OB79 
out of Mallaig. Previously the 
old- fashioned wires had to be 
lowered every time the ships' 
derricks were used. Communi- 
cation with shore stations and 
other ships was consistently 
good. 

Joymatch Type 2A- General 
medium wave coverage extending 
over short wave spectrum. 

Joymatch Type 4RF -For trans- 
mission and reception on 160- 
10 metres. Includes RF meter for 
peak efficiency. 

Joymatch Type 3A- General 
short wave coverage for SWL. 
Bandswitched for amateur bands. 
Joymatch Type 4- (similar to 
Type 3A). For transmission and 
reception. Bandswitched on 160- 
10 metres. 

Joymatch Type 3- General short- 
wave coverage SWL (Junior model). 

You cannot afford to ignore the potential of the Joystick 
VFA. The system is simple to use -the Joystick VFA will 
clip to a chimney, tree or mast, can be laid upon a pelmet, 
stood in the corner of a room, will even give a good account 
of itself in a basement. 

Mobile Joystick systems are available and a new marine 
model has been introduced for the nautical types! 

You are strongly recommended to contact the Joystick 
factory immediately (or one of our agents) for a brochure 
with full details. 

U.K. Agents: G. W. Smith & Co. (Radio) Ltd., 3 Lisle Street, London, 
W.C.2. Stephens -James Ltd., 70 Priory Road, Liverpool, 4. Chas. 
H. Young, 170/172 Corporation Street, Birmingham, 4. R.S.C. 
(Manchester) Ltd., 326 Argyle Street, Glasgow, C.1 (and all branches) 
or ask your local dealer. 

Overseas: France: Vareduc -Cominex, 2 Rue Joseph -Riviere, Paris, 
Courbevoie, France. 
Scandinavia: Permo, Nygaardsgaten 42, Fredrikstad, Norway. 
West Germany: Ing. Hannes Bauer, 86, Bamberg, Hornthalstrasse, 8, 
Stotz & Goessl, 8 Munchen 15, Bayerstrasse 3, 
and World Wide Agencies. 

Post this coupon in the morning -without fail! 

PARTRIDGE ELECTRONICS LTD. 
Caister House, Prospect Road, Broadstairs, Kent 

NAME Call Sign 

ADDRESS 

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

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

BIRMINGHAM 30)31 Gt. 
Western Arcade, opp. Snow Hill 
Station. CENtral1279. No halt -day 

DERBY 29 Osmaston Rd. 
The Spot (Half -day Wed.) Tel. 

, 

41381 

DARLINGTON 13 Post 
House Wynd (Halt -day Wednes- 
day) Tel.: 88043 

EDINBURGH 133 Leith 
Street (Half -day Wed.) 

GLASGOW 328 Argyle St. 
(No halt -day) Tel.: CITy 4158 

HULL 91 Paragon Street 
(Half -day Thursday) Tel.: 20505 

AUDIOTRINE PLINTHS 
11 

TeaRecord nh cut 
Playing \ 20 ATE Mk 2, 

GL68. 
or 

with 
le 

clear GL88. Available with clear 
66/ 

Perspex cover as illustrated - £5.19.11. complete. 
RECORD PLAYING UNITS 

Ready for plugging in to Amplifier or Tape Reorder. 
RP2 CS90ihigh 

fitted 
compliance e ceramic Ster o /Mono 

ctrge with dmnd stylus, above Only 
& 19± Gns. 

plinth cover. Normally £25. Carr. 15/- 
R P3 As above but with Goldring Lenco GL68 Trans- 

cription unit and CS90 Cartridge. Normally 
over £33. Terms avail- Only 261 Gns. able both units. Carr. 15/- 2 

SPRING CLEARANCE SALE 
Send S.A.E. for list of brand new lines which 
must be cleared. Includes Record Playing 
Units, Amplifiers, Tape Decks, Cabinets, etc. 

AUDIOTRINE HI -FI 'SPEAKER SYSTEMS 
Consisting of matched 12ín. 12,000 line. 
15 ohm high quality speaker; cross -over 
unit and Tweeter. Smooth response 
and extended frequency range ensure 
surprisingly realistic reproduction. 
Standard 10 watt rating. Or 5 Gns, Senior 20 watt inc. Fane 
122/10 speaker 7 Gns. Carr. 8/9. Care. 6/9 

RSC 
IIIFI CENTRES LTD. 

MAIL ORDERS TO: 102 
Henconner Lane, Beam - 
ley, Leeds 13. No C.O.D. 
under V. Terms C.W.O. 
or C.O.D. Postage 418 

extra under £2. 5/9 extra 
under £5. Trade supplied. 
S.A.E. with enquiries 

please. HI -FI CATALOGUE NOW 
AVAILABLE price 3/3 post paid. 

LEICESTER 32 High Street 
(Half -day Thurs.) Tel.: 56420 

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

LIVERPOOL 73 Dale St. 
(No half -day) Tel.: CENtral 3573 

LONDON 238 Edgware Road, 
W2 (Half -day Thurs.) Tel.: PAD 
1829. 99 High Holborn, WCI 
Tel.: HOL 9874 (Half -day Sat.) 

MANCHESTER (No half- 
day) BOA Oldham St. Tel.: CEN- 
tra) 2778 

MIDDLESBROUGH 
108 Newport Road (Half -day 
Wednesday) Tel.: 47098 

NEWCASTLE UPON TYNE 
41 Blackett Street Opp Fenwicks 
Store (Half -day Wed.) Tel.: 21469 

SHEFFIELD 13 Exchange 
Street, Castle Market Bidgs. 
(Half -day Thursday) Tel.: 20718 

Personal shoppers welcome. Open all day 
Sala. except High Holborn branch. 

IALL LEADING MAKES OF HI -FI I 

EQUIP. STOCKED Cash or Terms 

HI -FI LOUDSPEAKER ENCLOSURES 
All types of pleasing modern design 
acoustically lined and ported and in 
finishes of light Teak or medium Walnut. 

Credit terms available. 
SE& For optimum perform- 
ance with any Hi -Fe 8in. 
speaker. Size 22 x £5. 179 15 x 9in. Carr. 7/6 

SE10. For 10in. Hi -F1 speaker 
with provision for tweeter. 
Size 24 x 

C15 
x 9l0 

/- 
1n. £6,19.9 arr. 

SE12. For outstanding performance with 
any 12in. HI -F( speaker. Cut 
for tweeter. Size 24 x 20 x 10in. 

B Gns. Or Deposit 27/- and 9 monthly 
payments of 18/2 (Total £9.10.6.) Carr. 10 /- 

FHE 8. Folded Horn type. Size 27 x 16 x 101n. 
Designed for high flux 8in. 9 Gns. speaker with which exception- 
al . uality can be obtained. Carr. 10 

Tweeters R.A. 3 ohm or 15 ohm 25/9 

15 watt HI -FI TRANSISTORISED 
AMPLIFIER TYPE A15 
c i I h integral pre - 
amp tone control 
stages. Output for 3, 
7.5 and 15 ohm spkrs. 
Kit includes Prfated 
Circuit and all parts including 9 latest 
type semi -conductors. £4.12.9 Post 
Heat sink and full wir- - 
ing instructions or with printed circuit 
fullywiredand tested 2l /- extra. Frequency 
Response: ±1dB 20 -20,000 c.p.s. Harmonic 
Distortion: 0.1 %. Hum and Noise: 
-80dB. Sensitivity: 2mV. Bass Control: 
+9dB to -14dB at 40 c.p.s. Treble Con- 

trol: +8dB to -13dB at 10 Kc /s. Will 
operate from batteries giving 24v. Suit- 
able Power Pack Kit47/9 or ready but I t 69/9 

HIGH FtDELITY LOUDSPEAKER UNITS 
Cabinets of latest styling Satin Teak or Walnut, 
acoustically lined (and ported where appro- 
priate). Credit Terms available on all units. 
MINI B 8 WATT rating. 3 or 15 ohm. Frequency 

response 50- 13,000 c.p.s. Specially des- 
igned high flux 51n. speaker with low 
fundamental resonance. Handsome 
Teak veneered cabinet. £6/19/11 91 x 61 x Ten. Carr. 7/6 
The DORSET size 16 x 11 x Bin. 
Response 45- 18,000 c.p.s. Rating 10 
watts. Fitted Audiotrine HF811D 
speaker. Impedance 3 or £7/15/O 15 ohms. Carr. 7/6 

The DORCHESTER Size 24 x 15 x loin. Fitted 
Audiotrine HF1O1D Speaker. Rating 12 watts. 
Impedance 3 or 15 ohms. Frequency 12! Gns. Response 30- 20,000 c.p.s. Carr. 15/- 2 

The GLOUCESTER The BRONTE 
Size 24 x 20 x 8in. Size 22 x 15 x gin. 
12in. High flux t l '; ":x Fitted Wharfedale 
12,000 line speaker. Yw Super RSDD or 
Cross -over unit Audiotrine HF 
and Tweeter. -:5;. ^ 815D Speaker. with 
Rating 10 watts. - Roll surround and 
Smooth response dual cone. Rating 
40- 20000 c.p.s. Im- ^;TÇ , 6/10 watts. Impe- 
pedance 15 ohms. dance 3 or 15 ohms. 
Carr.15/ -. 12 Gns Carr.15/ -. 121 Gns. 

R.S.C. STEREO /TEN HIGH QUALITY AMPLIFIER 
A complete set of parts for the construction of a unit giving 5 watts high quality 
output on each channel (total 10 watts). Sensitivity is 50 millivolts. Suitable 
all crystal or ceramic stereo heads. Ganged Bass and Treble Controls. Provision 
is made for use as straight (monaural) 10 watt amplifier. Valve line -up ECC83, 
ECC83, EL84, ELM. EZ81. Outputs for 2 -3 ohm speakers. Point to point wiring 
diagrams and instructions supplied. Send S.A.E. for leaflet. 

Or supplied factory assembled with 12 months' guarantee for 11 ens. £8.1 5.O Terms: Dep. 36/- and 9 monthly payments 25/5 (Total £13.4.9). Carr. 11/6 

R.S.C. STEREO 20 /HIGH FIDELITY AMPLIFIER 
PROVIDING 10/14 WATT ULTRA LINEAR PUSH -PULL OUTPUT ON 
EACH CHANNEL. SUITABLE FOR "MIXE ". GRAM, RADIO OR TAPE. 
Employing valves ECC83. ECC83, ECL86, ECL86, ECL86, ECL86. EZ81. Frequency 
Response: ±2dB 30- 20,000 c.o.s. Hum Level: 65dB down. Sensitivity: 5 millivolts 
maximum. Harmonic Distortion: (each channel): 0.2 %. *Four -position tone 
compensation and Input Selector Switch. *Stero/Mono switch. 
*Will amplify direct from Tape Heads. *Neon panel indicator. *Handsome Perspex Frontplate. 
*Separate Bass "Lift" and "Cut" and treble "Lift" and "Cut" controls. Output transformers are high - 
quality sectionally wound to required specification. Output matching for 3 and 15 ohm spkrs. on 14 Gns. each channel. Complete set of parts, point -to -point wiring diagrams and instructions. Carr. 12/6 
Or factory assembled. tested and supplied with our usual 12 months guarantee. 
Or Deposit £3 and 9 monthly payments 43/2 (Total 022.4.6). Send S.A.E. for leaflet. Carr. 12/6 19 Gns. 

R.S.C. TFM 1 TRANSISTORISED VHF /FM RADIO -TUNER 
Total cost of parts 
with detailed wiring 
diagramsandinstruc- 
a 

Carr. fa 12f Gns. rrr. 
Or factory built 
15i Gns. Or in Teak 
finished cabinet as 
illustrated 191 Gns. 
Terms: Deposit £5 
and 9 monthly Pay- 
ments 39/ , 
Total 222.11.0. 

* high- sensitivity * 200 -250v. A.C. Mains - operation. * Sharp A.M. Rejection. 
* Drift -free reception. * Output ample 
for any amplifier (approx. 500 m.v.). 
*Simple alignment instructions.* Output 
available for feeding tuning meter. 
* Output for feeding Stereo Multiplexer. * Tuner head using Silicon Planar Tran- 

sistors. * Designed for standard 80 ohm co -axial input. 
Made to visually match our Super 15 and 30 amplifiers and of the same high 
standard of performance and reliability. The pre -wired tuning head facili- 
tates speed and simplicity of construction. Printed circuitry. Only first grade 
transistors and components used. Our latest product giving you the best at 
half the cost of comparable units. Stereo Multiplexer available. 

R.S.C. SuPfER /Sf'fI/F//#MP[/f/ER TECHNICAL 
FULLY TRANSISTORISED 200/250v. A.C. Mains. SPECIFICATIONS COMPARE MORE A DUAL CHANNEL VERSION OF THE SUPER 
OUTPUT 10 WATTS R.M.S. cont. into 15 ohms. THAN FAVOURABLY with SIMILAR I 15. Employing Twin Printed Circuits. Close tolerance 

15 WATTS R.M.S. cont. into 3-4 ohms. AMPLIFIERS AT TWICE THE COST Ganged Pots. Matched Components. 
Maximum instantaneous Peak power output 28 watts. CROSS TALK. -52d11 at 1,000 c.p.s 

AUDIOTRINE HIGH FIDELITY 
LOUDSPEAKERS Heavy cast 

construction. 
Latest high efficiency ceramic magnets. 
Dual Cone for extended frequency range. 

Plastic treated surround giving 
low fundamental resonance. Res - f j 3 or 15 ohms. Carr. 5/6. HF8l D 8in. 10 WATT 4 Gns. 

I HFlOID loin. 12 WATT 5 Gns. 

pone 35- 20.000 c.p.s.. Impedance 

HF100D loin. 15 WATT £5.15.0 
HEWED 12in. 20 WATT £6.15.0 
HF127D 12in. 30 WATT 9 Gns. 

R.S.C. SuAER30sTEREOAIMPl,/f/ER 

PRINTED CIRCUIT CONSTRUCTION. 
LATEST MULLARD TRANSISTORS. AD149, AD149. 
OC127Z, OC81Z. 0C44. 0044, OC81Z, 0044. AC107. 
5 POSITION INPUT SELECTOR SWITCH 
EQUALISATION to Standard R.I.A.A. and C.C.I.R. 
Characteristics for Gram and Tape Heads. 
FULL TAPE MONITORING FACILITIES. 
SENSITIVITIES: Magnetic P.U. 4 mV. Crystal or 
Ceramic P.U. 400 mV. Microphone 4.5 mV. Tape Head 
2.5 mV. Radio /Aux or Ceramic P.U. 110 mV. 
FREQUENCY RESPONSE: k 2dB 20- 20,000 c.p.s. 
TREBLE CONTROL: +15dB to -14dB at 10 Kc /s. 
BASS CONTROL: +12dB to -15dB at 50 c /s. HUM LEVEL: -75dB. 
HARMONIC DISTORTION at 10 Watts R.M.S. 1.000 c.p.s. 0.25 %. 
NEGATIVE FEEDBACK: 52dB. 
Complete Kit of parts with full constructional details and 11 Gns. point to point wiring diagrams. Carr. 11 /- 
Supplied factory built 15 Gns. Carr. 12/6. Terms: Deposit 49/- and 9 
monthly payments 33/9 (Total £17.12.9). Or fitted in beautiful Walnut or 
Teak veneered cabinet as illustrated, 4 Gns. extra. 
ALL COMPONENTS ETC. ARE OF A HIGH STANDARD AND 
SUPPLIED BY LEADING BRITISH MANUFACTURERS. 

G. t) 

CONTROLS: 5 position Input Selector,Bass Control, 
Treble Control, Volume Control. Balance Control, Stereo/ 
Mono Switch, Tape Monitor Switch, Mains Switch. 
INPUT SOCKETS (Matched Pairs). (1) Magnetic P.U. 
(2) Ceramic or Crystal P.U. (3) Radio /Aux. (4) Tape Head/ 
Microphone. Operation of the Input Selector Switch 
assures appropriate equalisation. 
Rigid 18 s.w.g. Chassis. Size approx. 12in. Wide, 31n. High 
and 81n. Deep. Neon Panel Indicator. Attractive Facia 

Plate and Spun Silver Matching Knobs. Above facilities, etc., except for 
Ganging and Balance Control. apply also to Super 15. 
THESE UNITS ARE EMINENTLY SUITABLE FOR USE WITH 
ANY MAKE OF PICK -UP OR MICROPHONE (Crystal, Ceramic, 
Magnetic, Moving Coll, Ribbon) CURRENTLY AVAILABLE, 
SUPERB SOUND OUTPUT QUALITY CAN BE OBTAINED BY 
USING WITH FIRST RATE ANCILLARY EQUIPMENT. All 
required parts, point to point wiring diagrams and detailed 

1 I Gns. instructions. Carr. 13/9 
Unit factory built 251 Gns. or deposit 83/9 and 9 monthly payments 56/9 
(Total 029.14.6). Fitted cabinet as Super 15 294 Gns. Carr. 15/- or Deposit 
£4.14.9 and 9 mthly paymts 65/10 (Total £34.7.3). Send S.A.E. for leaflet. 
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AUDIOTRINE HI -FI TAPE RECORDER KIT 
REALISM AT INCREDIBLY LOW COST. S.A.E. for 
CAN BE ASSEMBLED IN AN HOUR. leaflet. 
ONLY 4 PAIRS OF SOLDERED JOINTS PLUS MAINS. 
Incorporating the latest Magnavox Tapedeck. The Audiotrine 
High Quality Tape Amplifier with switched equalisation for each 
of 3 speeds. High Flux P.M. Speaker, empty Tape Spool, a Reel 
of Best Quality Tape and a handsome Portable Cabinet of latest 
styling finished dark grey leathercloth. Size 141 x 17 x 81ín. and 
circuit. Purchased separately would total approx. 834. Perform- 
ance equal to units in the £50 -£60 class. Deposit 1 
4 gns. and 9 mthly paymts 59/6 (Total 291 gns.) 262 Gns. 
4 Track Model 3 gns. extra. Carr. 19/6' -"'° 

LINEAR TAPE PRE- AMPLIFIER. Type LP /I Switched Equalisation. Position s for 
Recording at lain., 31ín., 711n. per sec., and Playback. EM84 Recording 10 I Gns. Level Indicator. Designed primarily as the link between a Magnavox 2 
Tape Deck and Hi -Fi sunpliner suitable most Tape Decks. Terms available. 

741' ¡ 
Iiulllll''{'III 

IIIIIov1I^IVi,yillll" 

R.S.C. 4/5 watt A5 HIGH GAIN AMPLIFIER 
A highly- sensitive 4 -vulve quality amplifier for the home, small 
club, etc. Suitable for all crystal or ceramic P.U. heads and practi- 
cally all "mikes ". Separate Bass and Treble Controls giving "lift" 
and "cut ". Hum level 71dB down. Negative Feedback 15dB. Reserve 
power supply 300v 25 m.a., 6.8v 1.5 a. for Radio Tuner or Tape Pre - 

amp. For A.C. mains 200 -250v. Speaker output 3 ohms. Complete In every detail with 
fully punched enamelled chassis, point -to -point wiring diagrams and £4.17.9 instructions. Or assembled ready for use 6 gns. plus 5/6 Carr, 3rY 

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

Stages. Performance figures equal to most expensive amplifiers 
available. Hum level - 70dB. Frequency response +3dB 30- 20,000 c /s. 
Specially designed'sect tonally wound ultra linear output transformer 
with 807 output valves. All first grade components. Valves EF86, 

EF86, ECC83. 807, 807, GZ34. Separate Bass and Treble Controls. 
Sensitivity 12 millivolts so that any kind of Microphone or 
Pick -up is suitable. Designed for Clubs, Schools, Theatres, 
Dance Halls or Outdoor Functions, etc. For use with Elec- 
tronic Organ, Guitar, String Bass, etc. Gram, Radio or Tape. 
Reserve L.T. nd H.T. for Radio Tuner. Two inputs with associat- 

ed volume controls so that two separate inputs such as Gram and "Mike' can be mixed. 200 - t 5punç 
A.C. 

hassis, point to pdoint wwiiriing diagrams andinsstructions. 12 Gns. Carr. 

Supplied factory built with EL34 output valves, 12 months guarantee for 15 gns. If required 
perforated cover with carrying handles can be supplied for 21/ -. Send s.a.e. for leaflet. 
TERMS: Deposit 48/- and 9 monthly payments of 33/7 (Total 817.10.3). 

JASON VHF/FM TUNER Miniature Transistorised VHF /FM Tuner Battery 
Complete kit with valves. 6.19.11 operated. In plastic case complete £6.19.11 

with Telescopic Aerial.Carr. 5/- 

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 asso- 
ciated controls allow mixing of "mike" and gram. etc., etc. High 
sensitivity. Valves ECC83, ECC83, EL84, EL84, EZ81. High quality 
sectionally wound output transformer specially designed for 
Ultra Linear operation and reliable small condensers of current 
manufacture. INDIVIDUAL CONTROLS FOR BASS AND 
TREBLE. Frequency response t3dB 30- 20,000 c /s. Six negative 
feedback loops. Hum level -60dB. SENSITIVITY 23 millivolts. 
Suitable for Crystal or Ceramic P.Us, all types "mikes ". Com- 
parable with the very best designs. For Musical Instruments 

such as String Bass, Electronic Guitars, etc. Reserve Power provides 300v. 30mA, and 
Tuner 1.5a. for Radio uner or Tape Pre -amp. Size approx. 12 x 9 x 71n. For A.C. mains 200- 

250v. 50 c.p.a. Output for 3 and 15 ohm speakers. Kit complete to last nut. Chassis £85.0 fully punched. Full instructions and point -to-point wiring diagrams (or factory . 
built 811.15.0). Metal cover with 2 handles available for 21/ -. TERMS ON Carr. 11 /6 
ASSEMBLED UNITS: Deposit 36/6 and 9 monthly payments of 25/9 (Total 813.8.3). Send 
S.A.E. for illustrated leaflet of Cabinets, Speakers. Mikes. etc. 

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

consisting of a FANE HIGH FLUX 15m. 30 watt unit PLUS 
a FANE 121n. 20 watt unit with extended frequency response, * 4 Jack Inputs 
and two Volume Controls for simultaneous use of up to 4 pick -ups or' "mikes". 

* Cabinets covered in two-tone Rexine/Vynair with gold trimming Fitted carry- 
ing handles. * Separate Basa and Treble Controls giving "lift" and "out ". 

49I Send S.A.E. for leaflet. Ori call at one of our many branches and 
2 Gns. compare the Basa Regent with units at three times the cost. 

Carr. 30 /- Or deposit £7.17.6 and 9 monthly payments of 25.10.10. (Total 55 gns.) 
B20 MULTI -PURPOSE AMPLIFIER G15 15 WATT AMPLIFIER for Lead or 

LONDON- NEWCASTLE 
New branches now open - see addresses 

R.S.C. COLUMN SPEAKERS Covered in 
two -tone Rexine /Vynair. Ideal for vocalists 
and Public Address. 15 ohm matching. 

speakers. 
C58, 15-20 watts. Fitted five 8ín. high flux 

42 110 iOverall Dpoosit 441-and 14 Gns. 
9mthlypmts3l /5(Total 218.6.9) Carr. 10/- 
Type C412,40 watts. Fitted four 121n. 12,000 line 
10 watt speakers. Overall size 21 Gns. 56 x 14 x lin. approx. Carr. 15/- 
Or Deposit 2341.0 and 9 monthly payments of 
48/7 (Total 524,10.3), 

30 WATT HI -FI AMPLIFIER 
for Guitar, Vocal or Instrumental Group 
A Four Input, two volume control Hi -Fi unit 

with separate Bass and 
Treble "cut" and "boost" 
controls. Latest type 
valves. Housed In strong 
Rexine covered cabinet with twin 
carrying handles. Attractive black 
and gold perspex facia plate. 
For 200-250v. A.C. mains. Output for 
3 or 15 

ers. Send S.A.E. for leaflet. t 17 Gns. 12/8 
£3 and 9 monthly payments of 37/5 (Total 519.16.9). 

12in. HIGH QUALITY L'SPEAKERS 
In walnut veneered cabinet. 10 Watt 
Model, Gauss 12.000 lines. 3 £4,19,11 or 15 ohms. Carr. 7/6 

28 Watt Model. is ohm. Size f7 9.11 18x18x101n.Gauss12,0001ines. 

Terms available on both. Carr. 10 /6 

FANE HEAVY DUTY HI -FI SPEAKERS 
12ín. 20 watt. Type 122/10. Post 819. 

12in. 30 WATT HEAVY DUTY 15 ohm LOUDSPEAKERS 
Flux Density 17.000 lines. Fully Guaranteed. 
Outstandfngvalue at normal price of approx. Carr. 12/8 
£12.Or deposit 23/10 and 9 monthly payments 

G NS. of 15/6 (Total 88.3.4). 
Á.S.C. GRAM AMPLIFIER KIT. 3 watts output. 
Negative feedback. Controls: Vol. Tone and Switch. 
Mains operation 200 -250v. A.C. Fully isolated chassis. 
Circuit, etc. supplied. Only 49/11. 

HIGH QUALITY 12in. 10 WATT SPEAKERS 59/11 Flux Density 12,000 lines. 3 or 15 ohms. 

áa_ 

5 Gns. 

TRANSISTOR SALE Mollard OC71, 0072, OC81, 2/11. 
0C44, 0C45, 3/11, 0075, 7/9, ÁF117, 6/9, Ediawan XA101 
XAI32, XC1OIA, 3/9. Postage 60. for up to 3 transistors. 

R.S.C. MAINS TRANSFORMERS 
INTEREST 
CHARGES 
REFUNDED 
on H.P. and 
Credit Sale 
Accounts 
settled in 
3 months. 

especially suitable for Bass Guitar 
Incorporating massive 15in. high flux loud- 
speaker. Rating 25 watts. Individual bass and 
treble controls. Two Jack inputs separately 
controlled. Substantial cabinet attractively 
finished in Rexine and Vynair. Size approx. 
24 x 21 x 11ín. Send S.A.E. for leaflet. 29 Gns. Or Deposit 54.14.6 and 9 monthly 2 
payments of 66 /- (Total £34.8.61. Carr. 17/6. 

Rhythm Guitar, Mike, Gram or Radio 
High -fidelity output. Separate bass and treble 
controls. Twin separately controlled inputs so 
that two instruments or "mike" and pick -ups 
can be used at the same time. Heavy Duty 121n. 

20 watt Speaker. Cabinet covered in attractive 
ReexlnelVynair. Size 18 x 18 x 8m. Deposit 8 gns. 
19 Gns, Carr and 9 monthly payments'of 43/7 

2 151 -. (Total £:2.15.31. S.A.E. for leaflet. 

LINEAR TREMOLO PRE -AMP UNIT suitable for 
use with any of our Amplifiers. Controls are Speed 
(frequency of interruptions). Depth (for 4 Gns. heavy or light effect). Volume and Switch. 2 

R.S.C. BATTERY /MAINS CONVERSION UNITS 
Type BM1. An all -dry battery 
eliminator. Size Si x 46 x tin. approx. 
Completely replaces batteries sup- 
plying 1.5v. and 90v. where A.C. 
mains 200/250v. 50 c/s is available. 
Complete kit with diagram 47/9 or 
ready for use 59/11. 

SELENIUM RECTIFIERS F.W. (Bridged) 
All 8/12 v. D.C. output. Max A.C. input 18 v. 
1 a. 3 /11. 2 a. 6 /11. 3 a. 9/9. 4 a. 12/9. 6 a. 15/9. 

HEAVY DUTY SELENIUM RECTIFIERS 1919 12v. 15 amps. F.W. (Bridged). Only 

G20 SUPER TWIN AMPLIFIER 
Rating 20 watts (max.) for vocalists, Lead or Rhythm Guitar 
etc. Twin separately controlled inputs. Two 12in. High Flux 
Speakers (Total rating 30 watts). Attractive Rexine!Vynair 
covered cabinet. Terms: Deposit 14,8.8 and fp3 Carr. 17/6 
9 monthly payments 60/- (Total 886.18.8). Gns. 

POWER PACK KIT Consisting of Mains Trans- 
former, Metal Rectifier, Electrolytes, smoothing 
choke, chassis and circuit. 200 /250v. A.C. 22/11 mains. Output 250v. 60mA 6.3v. 2a Supplied 
with case in lieu of chassis 26/11. Or assembled 39/11. 
HEAVY DUTY BATTERY CHARGER KITS 6/12v. 
Consisting of Mains Trans. 200 -250 v., Rectifier, 
Ammeter, Variable Charge Rate Selector, Panels, 
Plugs. Fuses and Holders. Fully punched stove 
enamelled case 4a 49/11 6a 69/11 and circuit. 
Or assembled ready for use 10/- extra. 

FULLY GUARANTEED, Interleaved and Impreg- 
nated. Primaries 200 -250v. 60 o /e. Softened. 
MIDGET CLAMPED TYPE 21 o 61 o UM- 
250v., 60mA, 6.3v. 2a 14/11 
250- 0.260v., 60mA, 6.3v. 2a 15/11 
FULLY SHROUDED UPRIGHT MOUNTING 
250- 

x250 Stn. 
60mA. 8.3v. 2a. 0- 5 -8.3v. 2a, 

19/9 
250- 0.250v. 100mA, 6.3v. 4a, 0.6.6.8v. 9s 38/9 
300- 0- 300v.100mA, 6.3v. 4a, 0- 6.8.8v. 3a. 88/9 
300.0 -300v. 130mA, 8.3v. 4a c.t., 6.3v. la 

For Millard 510 Amplifier 41/9 
350-0-350v. 100mA, 6.3v. 4a, 0- 5.6.3v. 3a. 83/9 
35i- e -350v. 150mA, 6.3v. 4a, 0.5 -6.3v. 9a 42/9 
425- 0 -425v. 200mA, 6.3v. 4a, c.t., 5v. la 67/9 
425- 0 -425v. 200mA, 6.3v. 4a, 6.3v. 4a, 5v. 3a 69/9 
450.0 -450v. 250mA, 6.3v. 4a, c.t., 5v. 3s. 79/9 
TOP SHROUDED DROP -THROUGH TYPE 
260- 0 -250v. 70mA, 6.3v. 2a., 0- 6 -6.3v. 2a 19 /9 
250.0 -250v. 100mA, 8.3v. 3.5a 21/9 
250.0 -250v. 100mA, 6.8v. 2a, 6.3v. la 22/9 
350- 0 -350v. 80mA, G.3v. 2a, 0- 5.6.3v. 25 23 /9 
350.0.110v. 100mA, 6.3v. 415 0- 5 -6.3v. 38 32/9 
300- 0.300v. 100mA, 8.3v. 4a, 0- 5 -6.3v. 3a 32/9 
300-0-300v. 130mA, 6.3v. 4a. 0- 5 -6.3v. la. 

Suitable for Mullard-510 Amplifier 39/9 
350.0 -350v. 100mA, 5.3v. 4a, 0.6 -6.3v. 3s. 38/9 
350- 5.350v. 150mA, 8.8v. 4a, 0.6 -6.3v. 3s. 89/11 
FILAMENT or TRANSISTOR POWER PACK Types 
8.3v. 1.3,13/9,8.3v. 2s. 7/9. 6.3v, 3.0/0.5.3v. 6.19/9, 
12v. 15 8 /9, 12v. 3a or 34v. 1.55 19/9, 0- 9 -18v. lia. 
15/9, 0-26-35-42v. 2a 27/9. 
CHARGER TEANBFORMERS 0- 0 -15v. 1ia. 13/11 
2ía, 18/11, 8a, 18/11, fia, 21/11, Ba, 85/11, 8a, 31/11 
AUTO (Step UP /Step DOWN) TRANSFORMERS 
0- 110 /í20v: 200 -230.2ó0v. 50 -80 watts, 14/9 
150 watts, 29/11, 250 watts. 49/9, 500 watts, 99/9 
OUTPUT TRANSFORMERS 
Standard Pentode 0,0050 te 80 or 7,0000 

7/9 to 30 
Push -Pull 8 watts EL84 to 80 or 150 11/9 
Push-pull 10-12 watts eye to 80 or 150 19 /9 
Push-pull 

í 
10 -12 watts to match 8V8 to 8, 5, 8 

81 /9 
Push -pull EL84 to 3 or 150 10 -12 watts 19 /9 
Push -pull Ultra Linear for Mollard 610, etc 85/9 
Pueb -pull 16 -18 watts, sectionally wound 616, 

KT86, etc., for 3 or 150 22 /9 
Push -pull 20 watt high quality sectionally 

wound, EL34, 6L6, KT68, eta, to 3 or 
160 fully shrouded 

SMOOTHING CHOKES 
150 mA. 7.105, 2500 12/9. 
100 mA, 10H, 2000 9/11. 
80 roA, 10H, 9600 7/9. 
60 mA, 10H, 4000 4 /11. 

66/9 
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HIGH GAIN 4 TRANSISTOR 
PRINTED CIRCUIT 
AMPLIFIER KIT 
Type TA1 

Peak out- 
put in excess 
of 11 watts. 

All stan- 
dard British 
components. 

Built on 
printed circuit 
panel, size 6 a 3111. 

Generous size Driver and Output Transformers. 
Output transformer tapped for 3 ohm and 16 ohm 

speakers. Transistors (GET 114 or SI Milliard OCIlD 
and matched pair of 0081 o /p)- 9 volt operation. 

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

circuit diagram 1/6. (Free with Kit). All parte sold 
separately. 
SPECIAL PRICE 45/-. P. & P. 3/ -. 
Also ready built and tested, 58/6. P. & P. 3 / -. 
A pair of TAls are ideal for stereo. 

STEREO AMPLIFIER 
Incorporating 2 ECL86s and 1 EZ80, heavy duty, 
double wound mains transformer. Output 4 watts 
per channel. Full tone and volume controls. Absolutely 

complete. 

ONLY 

£4.19.6 
P. & P. 6/6 

Super De- 
luxe version 
with ECL86 
valves sepa- 

rate base, treble and balance 
controls. Full feed back. 8 gnu. 
P. & P. 6/6. 

6 TRANSISTOR AND DIODE 
SUPERHET 

A first -class 2 waveband transistor superhet. Printed 
circuit panel (size 8# x 24 in.). 3 pre-aligned IF 
transformers. High -gain Ferrite Rod Aerial. All 
First -grade transistors. Car aerial winding. Push - 
pull output AII parts supplied with simple instructions. 
All parts sold separately. Set of parts if purchased at one 
time ONLY 24.5.0. P. & P. 2/6 (Circuit diagram 2/-. 
Free with set of parts.) 

35 OHM SPEAKERS 
Suitable for use with above. tin. Goodman. Ideal re- 
placement for most pocket portables, 8/6; 34in. 12/6; 
7 a 4in., 21 / -; P. & P. 21- per speaker. 

Portable CABINET 
Size approx. 94 x 64 a 31in. Suitable for above using 
34in. speaker, 25/-. P. & P. 2/6. 

COIL AND TRANSFORMER SET 
FOR TRANSISTOR SUPERHET 

3 IF transformers one oscillator coil one driver trans- 
former and wound Ferrite aerial (med. long and car 
aerial coupling). 82/6 complete post 2/ -. 6 transistor 
printed circuit board to match 8 /6. Post 1 / -. Circuit 
diagram 1/6 extra. 

MINIATURE PRECISION AIR- SPACED TWO GANG 
TUNING CONDENSER. 176 +176 p.F. size 11'w a 1'd a 
11'h with vanes open. Built in trimmers 5/ -. P. & P. 1/- 

BRAND NEW TRANSISTOR BARGAINS 
GET 16 (Matched Pair) 15/ -; V15/10p, 10/ -; OC71 
5 / -; 0076 6 / -; AF117 7/6. 
Bet of Mollard 6 transistors 0044, 2 -OC45 OC81D 
matched pair 0031 25 / -, ORP12 Cadmium Sulphide 
Cell 10 /6. 

EDISWAN MAZDA 
PXA101 6/6; XA103 6/6. 
R.F.I. Pack: 1- PXA102 Mixer; 2- PXA101 I.F. Amp. 
(Equiv. 0044 and 0C45) 10/6 
R.F. 2 Pack: 2- PXA101 I.F. 1- PXA102 Osc.1- 
PXA102 Mixer 12/6 
L.F.6 Pack: Consisting of PXB113 Driver Matched pair. 
PX171 mounted complete with heat sinks (Equiv. 
008113 and OCR) 12 /6 
ALL TRANSISTORS POST FREE. 

TAPE DECKS 
B.B.R. MONARDECK (Single speed) 31ln. per sec., 
simple control, uses 24 in. spools, £6.15.0 plus 7/6 care. and 
ins. (Tapes extra). 
LATEST COLLARD MAGNAVOX 363 TAPE DECK 
DE LUXE. Three speeds, 2 track, takes up to 71n. spools. 
10 gnu. Plus 7/6 Carr. & ins. on each (Tapes extra). 

PORTABLE TAPE RECORDER CASE 
Beautifully made and expensively finished in dark 
grey heavy grade resine. Satin Chrome metal grille 
front and chrome fittings. Speaker aperture 9' a 4'. 
Overall size 151" w. x 15' d. x 71' h. Will take any 
standard tape deck or single record player. Limited 
number only. Worth at least 25. OUR PRICE 49/6. 
P. & P. 5/ -. Brand new and unused. 

ACOS CRYSTAL MIKES. High Imp. For desk or hand 
use. High sensitivity, 18/8. P. & P. 1 /6. 
TSI. CRYSTAL STICK MIKE. Listed at 45/ -. Our price 
18/8. P. & P. 1/6. 

QUALITY RECORD PLAYER AMPLIFIER 
A top- quality record player amplifier. This amplifier 
(was used in a 29 gn. record player) employs 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. Size 71n. w. a 24in. d. a 54111. h. Ready built 
and tested. PRICE 69/6. P. & P. 4/9. 
ALSO AVAILABLE mounted on board with out- 
put transformer and bin. speaker ready to fit into cabinet 
below. PRICE 89/8. P. & P. 5/9. 

QUALITY PORTABLE R/P CABINET 
Uncut motor board. Will take above amplifier and 
B.S.R. or GARRARD Autochanger or Single Record 
Player Unit. Size 18 z 14 x 84ín. 
Prise 28.9.8. Carr. 7/6. 

4 -SPEED PLAYER UNIT BARGAINS 
All brand new in maker's original packing. 

SINGLE PLAYERS 
B.B.R. TU /12 23.9.6 Carr. 5/6. 
GARRARD SP25 De Luxe ..£10.10.0 Carr. 5/6. 
B.S.R. GU7 with unit mounted pickup arm. 

24.18.8 Carr. 5/6. 
AUTO CHANGERS 

Latest B S E ÚA25 Super slim 26. 2.8 
GARRARD 1000 with special Hi-Fl cartridge 26.19.6 
GARRARD AT60..89.19.6. Carr. 6/6 on each. 
All the above units are complete with t/o mono head 
and sapphire styli or can be supplied with compatible 
stereo head for 12/6 extra. 

BRAND NEW CARTRIDGE BARGAINS 
ACOS GP67 -1. Mono complete. List price 21/ -. Our 
price 18/8. P. & P. 1 /.. 

BRAND NEW 3 OHM LOUDSPEAKERS 
lin., 12 /6; 6 #in., 15/ -; 8fn., 21/ -; 10m., 25/ -; 7ìn. a 4in., 
15 / -; loin. x 6in., 26/ -. 
E.M.I. 8" a 5" with high flux ceramic magnet, 23/8. 
E.M.I. 131 a 8in. with high flux ceramic magnet, 42/- 
(15 ohm, 45/ -). P. & P. S' 2/ -, 64" & 8' 2/6, 10' & 12' 
3/6 per speaker. 

SPECIAL OFFER I 
Limited number of 121n. 10 watt "R.A." Speakers: 
3 ohm 25/ -; 15 ohm, 27/8. P. & P. 3/6. 

E.M.I. PLASTIC CONED TWEETERS. 24' 3 ohm. 
Limited number 12/6 each. P. & P. 1/6. 
BRAND NEW HEAVY DUTY 12in. SPEAKERS 
Response 45 c /s -13 %c /s. 141n. voice coil. Available 
in 3 or 15 ohms. Guaranteed full 15 watts British rating. 
Heavy cast aluminium frame. These are current pro- 
duction by world famous maker and as they are offered 
well below list price we are not permitted to disclose the 
name. LIMITED NUMBER ONLY. UNREPEATABLE 
at S9/8 P. & P. 5/ -. Also 25 watt Guitar Model available 
at 25.5.0. And 35 watt Guitar Model 28.8.0. 

VYNAIR AND REXIIIE SPEAKER AND CABINET 
FABRICS. 
Approx. 54in. wide. Usually 35/- yard. OUR PRICE 
13/6 per yard length. P. & P. 2/6 (min. one yd.) B.A.E. 
for samples. 

SPECIAL OFFER 
GENUINE HIGH QUALITY TYGAN FABRIC. 
48in. wide. Our price 10/- per foot run. P. & P. 1/6. 
30/- per yard'run. P. & P. 2/6. 

SEMI SHROUDED DROP THEO' MAINS TRANS- 
FORMER. Tapped pri 200/250 v. Sec. 300 -0 -300 v. at 
110imA. and 6.3 v. at 3 amp. (E /8 screen). Stack size 
31 x 34 xllin. 30 / -- P. & P. 3/6. 
MAINS TRANSFORMER. For Transistor power supplies. 
Prl. 200/240v. Bec. 9 -0 -9v. at 500mA. 11 / -. P. & P. 2/6. 

MAINS TRANSFORMER. For transistor power supplies. 
Tapped pri 200 -250v. Sec. 40 -0 -40 at 1 amp (with 
electrostatic screen) and 6.3v at .5 amp for dial lamps etc. 
Drop thro mounting. Stack size 11" x 31' a 34" 27/8. 
P. & P. 4/6. 
MATCHED PAIR OF 24 WATT TRANSISTOR DRIVER 
AND OUTPUT TRANSFORMERS. Stack size 14 a 15 x lin. 
Output trans. tapped for 3 ohm and 15 ohm output. 
10/- pair plus 2/ -. P. & P. 
7 -10 watt OUTPUT TRANSFORMERS to match pair of 
ECL 86's in push -pull to 3 ohm output. ONLY 11/ -. 
P. & P. 2/6. 

WELL -KNOWN MAKERS SURPLUS! 
ONE TRANSISTOR PRE -AMP 

Suitable for use with Medium or High Impedance mikes, 
guitars, gram pickups, tape decke etc; For operation from 
200/300 volt H.T. rail or 9 volt battery. Gain approx 14:1. 
Fully isolated input by Mu -Metal screened transformer. 
Size 44- a l' a U. Ready built complete with full circuit 
diagram and instructions. ONLY 15/ -. Post free. 

Dual Purpose Bulk Tape Eraser and Tape Head Demagnet- 
iser, 35/ -. P. & P. 3/-. 

TWIN TELESCOPIC AERIAL. Comprising two 3- section 
heavily chromed rode. Closed 12 -in each extending to 
32in. Completely adjustable from vertical to horizontal. 
Supplied complete with universal mounting bracket, 
coax lead and plug. Suitable for F.M. or TV. 12(8. 
P. & P. 2/6. 

SPECIAL HARVERSON OFFER! 
FM /AM TUNER HEAD 

Beautifully designed and 
precision engineered by 
Dormer and Wadsworth 
Ltd. Suppied ready fitted 
with twin .0005 tuning 
condenser for AM connec- 
tion. Preallgoed FM sec- 
tion covers 86 -102 Mc /s. 
I.F. output 10.7 Mc /s. 

Complete with ECC85 (6L12) valve and full circuit dia- 
gram of tuner head. Another special bulk purchase 
enables us to offer these at 27/6 each. P. & P. 31-. Order 
quickly! Limited number also available with precision 
geared 3:1 reduction drive, 80/ -. P. & P. 3/ -. 

MATCHED PAIR AM /FM I.F.'s 
Comprising lot I.F. and 2nd I.F. discriminator (465kc /s 
/10.7Mc /s). Size 1 x 11 x 2 #in. high. Will match above 
tuner head. 11 /- pair. P. & P. 2/ -. 

SPECIAL PURCHASE! TURRET TUNERS 
By famous maker. Brand new and unused. Complete 
with PCC84 and PCF80 valves 34 -38 Mc /s IF. Biscuite 
for Channel 1 to 5 and 8 and 9. Circuit diagram supplied. 
ONLY 25 /- each. P. & P. 3/9. 

GORLER F.M. TUNER HEAD 
88.100, Mc /e 10.7 Mc /s I.F., 15/ -, plus 2/- P. & P. (ECC85 
valve 8/6 extra). 

3 -VALVE AUDIO AMPLIFIER 
MODEL HA34 

Designed for Hi -El repro- 
duction of recorde. A.C. 
Mains operation. Ready 
built on plated heavy gauge 
metal chassis, size 7 
x 4111. d. x 44 in. h. Incor- 
porates ECC83, EL84, EZ80 
valves. Heavy duty, double 
wound mains transformer 

and output transformer matched for 3 ohm speaker, 
separate Bass, Treble and volume controls. Negative 
feedback line. Output 44 watts. Front panel can be 
detached and leads extended for remote mounting of 
controls. 
The HA34 has been specially designed for us and our 
quantity order enables us to offer them £4.5.0 complete with knobs, valves, etc., wired 
and tested for only P. & P. 6; -. 

HSL 'FOUR' AMPLIFIER KIT 
A.C. Mains 200/250v., 4 watt, using ECC83, EL84, EZ80 

valves. 
Heavy duty double- 

wound mains transformer 
with electrostatic screen. 

Separate Bass, Treble 
and Volume controls, giving 
fully variable boost and Cat 

with minimum insertion lose. 
Heavy negative feedback 

loop over 2 stages ensures high 
output at excellent quality 

with very low distortion factor. Suitable for use with 
guitar, microphone or record player. Provision for 
remote mounting of controls or direct on chassis. Chassis 
size only 74ín. wide a 4in. deep. Overall height 4gin. 

All components and velvet, are brand new. Very 
clearand concise !nstructionsenableeventhein experienced 
amateur to construct with 100% success. Supplied 
complete with valves, output transformer (3 ohms only), 
screened lead, wire, nuts, bolts, solder, etc. (No extras to 
buy.) PRICE 79/6. P. & P. 6 /-. 
Comprehensive circuit diagram, practical layout and 
parts list 2/6 (free with kit). 
This kit although similar in appearance to HÁ34 employs 
entirely different and advanced circuitry. 

10/14 WATT HI -FI AMPLIFIER KIT 

A Stylishly fin- 
ished monaural 
amplifier with an 
output of 14 watts 
from 2 EL84s in 
push -pull. Super 
reproduction of 
both music and 
speech, with neg- 
ligible hum. Sep- 
arate inputs for 
mike and gram f i 
allow records and 
announcements to follow each other. Fully shrouded 
section wound output transformer to match 3 -150 
speaker and 2 independent volume controle, and separate 
bass and treble controls are provided giving good lift and 
cut. Valve line -up 2 EL84e, ECC83. EF86, and EZ80 
rectifier. Simple instruction booklet 1 /6. (Free with 
parts.) All parts sold separately. ONLY 27.9.6. P. & P. 
8/6. Also available ready built and tested complete with 
std. input sockets, 29.5.0. P. & P. 8/6. 
Carrying case for above 28/8. P. & P. 7/0. 

NEON A.C. MAINS INDICATOR. For panel mounting, cut 
out sise 14 x 1 x lin. deep inc. terminal. White case with 
lens giving brighter light. For mains 200/250v. 1/6 each. 
P.P. 6,1. (6 or more post free). 

Open all day Saturday 
Early closing Wed. 1 p.m. 
Afew minuleefrom South Wimbledon 
Tube Station. 

HARVERSON SURPLUS CO. LTD. 
170 HIGH ST., MERTON, S.W.19 CHErrywood 3985 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

(Please write clearly) 
PLEASE NOTE: P. & P. CHARGES 
QUOTED APPLY TO U.R. ONLY 
P. & P. ON OVERSEAS ORDERS 
CHARGED EXTRA. 
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YOUR 

CAREER 

IN 

1 ORAL (OR. 

CHOOSE THE RIGHT COURSE FROM 
RADIO AND TELEVISION ENGINEERING, 
INDUSTRIAL TELEVISION, RADIO AND 
TELEVISION SERVICING, ELECTRONICS, 
COMPUTERS AND PROGRAMMING, 
ELECTRONIC TECHNICIANS, SERVOMECH- 
ANISMS, TELEMETRY, CLOSED CIRCUIT TV, 
INSTRUMENTATION, AND PRINCIPLES OF 
AUTOMATION. 

ALSO EXAMINATION COURSES FOR: 
Inst. of Electronic and Radio Engineers 
C. & G. Telecommunication Techns'. Cert. 
C. & G. Supplementary Studies 
R.T.E.B. Radia.TV Servicing Cert. 
P.M.G. Certificates. Radio Amateurs' Exam. 

LEARN AS YOU BUILD 
Practical Radio Courses: Gain a sound knowledge of Radio 
as you build YOUR OWN 5 -valve superhet Receiver and 
Transistor, Potable Signal Generator and High Quality 
Multitester. At the end of the course you have valuable 
practical equipment and a fund of personal knowledge and skill. 
ICS Practical Radio Courses open a new world to the keen 
amateur. 

EIERRONIC ENGINEERING 

RADIO AND TELEVISION 

ENGINEERING 

ELECTRICAL ENGINEERING 

ESPONDENCE SCHOOLS LONDON 

r 

RADIO 

TELEVISION 

ELECTRONIC 
ENGINEERING 

MEMBER OF THE ASSOCIATION 
OF BRITISH CORRESPONDENCE COLLEGES 

THERE IS AN ICS COURSE FOR YOU 

Whether you need a basic grounding, tuition to complete 
your technical qualifications, or further specialized 
knowledge, ICS can help you with a course individually 
adapted to your requirements. 
There is a place for you among the fully- trained men. 
They are the highly paid men -the men of the future. 
If you want to get to the top, or to succeed in your own 
business, put your technical training in our experienced 
hands. 

ICS Courses are written in clear, simple and direct language, 
fully illustrated and specially edited to facilitate individual 
home study. You will learn in the comfort of your own 
home -at your own speed. The unique ICS teaching 
method embodies the teacher in the text; it combines 
expert practical experience with clearly explained theoretical 
training. Let ICS help you to develop your ambitions and 
ensure a successful future. Invest in your own capabilities. 

FILL IN AND POST THIS COUPON TODAY 

You will receive the FREE /CS Prospectus listing the examination. 
and ICS technical courses in radio television and electronics 
PLUS details of over 150 specialised subjects. 

PLEASE SEND FREE BOOK ON 

NAME 

ADDRESS 

OCCUPATION AGE 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. 170, INTERTEXT HOUSE, PARKGATE ROAD, London, SW11 
3/67 
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L /i SKY5 
RADIO 

FOR THE FINEST VALUE AND 

TO HOME CONSTRUCTORS 
TRANSISTOR PORTABLES 

* LONG WAVEBAND 
COVERAGE IS NOW AVAIL- 
ABLE FOR THE SKYROVER 
A simple additional circuit provides 
coverage of the 1100/196014. band (in- 
cluding 160021. Light programme). This 
is in addition to all existing Medium 
and Short wavebands. All necessary 
components with construction data. 

Only 10/- extra Poet Free. 
The conversion Is suitable for receivers H.P. Terms: 60/- deposit and 11 monthly 
that have already been constructed. payments of 12/9. Total H.P.P. 210.0.8. 
Data 2/6 extra: refunded if you purchase the parcel. Four 02 batteries 3/4 extra. 
All componente available separately. 

THE SKYROVER De Luxe 
7 transistor plus 2 diode superhet, 6 wave- 
band portable receiver covering the full 
Medium Waveband and Short Waveband 
31 -94M and also 4 separate switched band - 
spread ranges, 13M., 16M., 19M. and 25M., 
with Band Spread Tuning for accurate 
Station Selection. The coil pack and tuning 
heart is completely factory assembled, 
wired and tested. The remaining eseembly 
can be completed In under three hours from 
our easy to follow, stage by stage instruc- 
tion,. Superbet, 470 Kc /s. All Mullard 
Transistors and Diodes. Uses 4 U2 batteries. 
Sin. Ceramic Magnet P.M. Speaker. Easy to 
read Dial Scale, 600 MW Output. Telescopic 
Aerial and Ferrite Rod Aerial. Tone 
Circuit is incorporated, with separate Tone 
Control in addition to Volume Control. 
Tuning Control and Waveband Selector. 
In a wood cabinet, sire Ill z 61 x 3111. 

covered with a washable material, with 
plastic trim and carrying handle. Car 
aerial socket fitted. 

Can now £8 1 9 6 Pcet 
be built for '/- extra 

SINCLAIR SUPER MINIATURE KITS 
THE MICRO-6 miniature radio only 1s /e z 1'6 z 11ín. 
THE MICRO -FM (tuner /receiver) 
THE K -20 20 watt P.W.M. amplifier 
Available ready built, tested and guaranteed 
THE Z-12 12 watt amp. and pre-amp., fully built 
PZ-8 power pack for Z -12 
STEREO 25 Pre -amplifier control unit, fully built 

Write Jar details 
Package Deals 

22 19 
25 19 
27 19 
29 19 
24 9 
08 19 
49 19 

TAPE RECORDERS 
MAGNAVOX 363 
TAPE DECKS 
The very latest 3 speed model -18, 31, 70 
Ips, available with either 0 track or } 
track head. Features include: pane con- 
trol: digital counter; fast forward and re- 
wind; new 4 pole fully 'screened Induction 
motor, interlocking keys. Size of top plate 
131 a llin. z Stia. deep below unit plate. 
For 200/250v. A.C. mains, 50 cps operation. 
New, unused and fully guaranteed. 
Lasky's Price 4 track £10.10.0 
Lasky's Price 4 t ¡k £13.9.6 mode 
Carriage and Packing 7/6 extra. 

NEW MARTIN TAPE RECORD /REPLAY AMPS. 
Now available from stock -for use with the Magnavox 363 Tape Deck. 
I track model LASKY'S PRICE £14.19.6 Carriage and 
t track model LASKY'S PRICE £15.19.6 Packing4 /6 extra. 
Optional extra: Control panel escutcheon to take deck and amplifier controls. 
LASKY'S PRICE 12/6 Post a Packing 2/6. 

INTERNATIONAL TAPE Famous Ameriean Brand -Fully Guaranteed 
Sin. Message tape, 160ft. 2 6 54in. Long play, 1200ft. Acetate .. 12 6 
Sin. Message tape, 225ft. 8 9 filin. Standard play, 860ft. PVC .. 11 6 
Sin. Message tape, 300ft. 7 6 Sfin. Long play, 1200ft. Mylar..,. 15 0 
Stin. Triple play, 600ft. Mylar 10 0 50in. Triple play, 2400ft. Mylar 45 0 
4111. Triple play, 900ft. Mylar 17 6 7111. Standard play, 1200ft. Acct. 12 6 
Sin. Double play, 1200ft. Mylar 15 0 710. Standard play, 1200ft. Mylar 12 6 
Sin. Long Play. 900ft. Acetate , , 10 0 710. Long play, 1800ft. Mylar .. 19 6 
Sin. Standard play, 600ft. PVC 8 6 7in. Double play, 2400ft. Mylar 25 0 
Sin. Triple play, 1800ft. Mylar , , 35 0 71n. Long play, 1800ft. Acetate 15 0 
50in. Double play, 1800ft. Mylar 22 0 710. Triple play, 3800ft. Mylar .. 60 0 

P. & P. 1/. extra per reeL 4 reels and over Poet Free 

MICROPHONES 
THE TTC MODEL B4002 FM WIRELESS 
MICROPHONE 
Highly sensitive.- eultable for either static or mobile use. Signals 
can be picked up by any FM radio or tuner which receives frequencies 
between 96 -104 Me /e over several hundred yards. Size only 8 : 28 
z Lin. (in leather ease). Operates in one PP3 type battery. Complete 
with neck cord, clip on dynamic extension mike (1 z # x s 4.1n.) and 
battery. LASKY'S PRICE 10 One. Post Free anywhere in world. 

-40 
THE TTO MODEL 18/500. More powerful version of above-sloe 71 x If z lin. 
Operates on one PPS type battery. LASKY'S PRICE 12 One. Post Free anywhere in world 
These cannot be operated in the U.H. 

CONSTRUCTORS BARGAINS 
SPECIAL PURCHASE -UHF /VHF TV TUNERS 
Well known British makers surplus stocks. Now available for the first 
time to the Home Constructor. Add 2/6 Post and Packing on each. 
TRANSISTORISED UHF MINIATURE MODEL 1 
Shielded metal case only 39 z 15 z Sin. Fully tunable- complete with 
two AF139 transistors. LASKY'S PRICE 39/6 
TRANSISTORISED UHF MODEL 2 
Metal case else 31 (plus spindle) x 31 x l } in. Fully tunable with slow motion 
drive. Complete with two AF186 transistors. LASKY'S PRICE 25/6 
VALVE UHF MODEL (illustrated) 
In metal case size 4 z 8 x If in. Fully tunable -complete with PC86 and 
PC88 valve.. LASKY'S PRICE 29/6 Without valves 12/6 
TRANSISTORISED VHF TUNER 
Sub- Miniature turret type fitted with 12 sets of colle and 3 Mollard AF102 transistors 
In metal case size 3 x It x 211n. LASKY'S PRICE 37/6 

TREMENDOUS BARGAIN! 
TV UHF TUNER AND 
IF AMPLIFIER PANEL 
Model No. 89384 made by famous manufacturer as 
standard conversion unit to 625 line reception (BBC 2) 
for 19' and 23' 405 line (convertible model) Cossor, 
Philips, Scott and Stella television receivers. The unite 
are boxed, brand new and fully guaranteed, complete 
with detailed conversion and operating instructions. To 
effect conversion on the sets mentioned above you need 
only a pair of pliers and a screwdriver) The unite are 
fitted with 7 Milliard valves-PCF 80 z 2, EF183, EF184, 
ECC82, PC86, PC88. Size of unite; tuner 76 z 4 x 8111., IF 
panel on 9 z 46in. printed circuit board x 28111. deep. 
Complete with all leads, °crews, washers etc. Original 
Prise 210.10.0. 

LASKY'S PRICE 49/6 Post 5/- 

TREMENDOUS VALUE IF BOUGHT ONLY FOR THE VALVES AND COMPONENTS 

NEW -LASKY'S MINIATURE TRANSISTOR 
AMPLIFIER MODULES 
Incorporating the very latest circuitry to 
provide high sensitivity and good quality 
in conjunction with extreme small size and 
compactneee. High quality Newmarket 
transistors used throughout. All designed 
to operate on 9v. miniature battery. 
Add 1/- on each for Poet and Packing. 
TYPE LIMO 1. 3 transistor. Input 'sens. 
60mV. output 160mW, output imp. 40(1, 
2x1:fin. PRICE 27/6 
TYPE LRPC 2. 5 transistor. Input sens. 
lmV. ouput 330mW, output Imp. 150. 
Size 2l zit x tin. PRICE 22/6 
TYPE LEM 3. 6 translator. Input sens. 6mV. output 400mV. output imp. 150, else 
25 z 1} z fin PRICE 25/- 
TYPE LRPC 4. 5 transistor, Input sens. 150mV, output 330mW, output Imp. 160, else 
21 x 1; x fin PRICE 22/6 
TYPE LEM 5. 6 transistor. Input sens. SmV, output 3W, output imp. 80, aloe 
5# z 19 x lin PRICE 59/6 
TYPE LEPC 6. Tape record/playback amp. (for use with self oscillating erase head). 
Output 760mW, output imp. 80. Size 41 x 2 x lin. PRICE 39/6 
FULLY ENCAPSULATED MODULES 
Special function modules -all one else 11 z 1 x ltin. Complete with detailed function and 
installation instructions. Send B.A.E. for specification sheets. 
TYPE PA -1. Public address amp. for use with carbon, crystal or Dynamic microphones, 
3(1 output imp PRICE 30/- 
TYPE GE-1. Gramophone amp. -provides sufficient power to fill average room. 30 
output imp. PRICE 30/- 
TYPE CO -1. Morse code practice oscillator -for use with morse key and 80 speaker. 

PRICE 20/- 
TYPE MT -1. Metronome module - provides audible and visual beat from 30 to 240 beats 
per minute (for use with 30 speaker or indicator lamp). PRICE 22/6 

GORLER UT 340 FM /VHF TUNING HEART 
Permeability tuned-covering 87 to 108 Mc /s. For use with one ECM valve. In metal 
case, aise 8 z 24 x 1 }I0. Circuit supplied. 
LASKY'S PRICE 15/11 Foot 2/-- ECC86 valve 9 / -extra. 

TRANSISTORS ALL BRAND NEW AND GUARANTEED 
GET 81, GET 86, GET 56 2/6; 878A, 874P 8/8; 0046, 0071. 0081D 4/8. 0044, 0070. 
0075, 0081 5/8; (match pair 10/6); ÁF117, 0C200 8/6; 0042, 0043, 008, 0082D 7/6; 
00201. 00204 16/ -; 00205, 00206 19/6; 0028 24/8; 0075 8 / -. 

TRANSFILTERS by BRUSH CRYSTAL CO., Available from stook. 
TO-01B 465 kc /e. J, 2 kc /e. TO-02D 470 kc /e. 4 1 koia. 9/6 each TO-01D 470 kc /e. ± 2 Ws. TF-OLE 465 kola f 2 Yo e. 
TO -02B 465 kc /s. ± 1 be/s. TF-01D 470 kc /e. t 2 ke /s. Post 6d. 

NOW AVAILABLE -OUR NEW BARGAIN BULLETIN. 24foolsoap page. packed 
with hundred. of bargains for the "ham" and service man-exclusive to Lasky's-pins 
full list of regular stock Items. PRICE 8d. POST FREE. 

LASKY'S RADIO FOR FINEST VALUE and COURTEOUS SERVICE 
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SERVICE IN GREAT BRITAIN 

AND HI-FI ENTHUSIASTS 
RECORD PLAYERS 

B.S.R. 
AUTOCHANGERS 
AT LOWEST EVER PRICES 
Brand new and fully guaranteed - 
complete with cartridge and stylus. 
UA 14 4 speed mains model £4. 9.6 
UA16 4 speed mains model £4.19.6 
1:A16 9v. battery model £5.19.6 
1JA20 4 speed mains model 65.19.6 
Add 5/- carriage and packing on each 

GARRARD AUTOCHANGERS NPRICES 
SINGLE PLAYERS 

AT6 Mono 18 1 SP25 Mono 19 19 

AT6 Stereo 29 SP25 Stereo 110 19 

3000LM with stereo cartridge.. 17 SRP12 with cartridge £4 7 

AT60 with stereo cartridge .. 110 SRPIO Mains, with cartridge 14 19 

A70 less cartridge 119 SRPIO Battery with cartridge 14 19 

A50 less cartridge £7 1 

A1000 with GCS cartridge 18 Wß113 16 3 Clearvlew cover £3 10 0 
AS000 with 008 cartridge 18 W B2 £5 5 0 Clearview cover£4 17 6 

Postage and Packing on all shove 5 /-, 

GARRARD BASES 

6 
6 
6 

6 

GREENCOAT RECORD PLAYER 
33r. and 45 .p.m. 6v. Battery operated Comp. with pick -up and crystal cartridge. 

r e. d 
LASKY'S RICE 49/6 Post 2 /6 

LASICY5 
RADIO 

SPECIAL INTEREST ITEMS! 

207 EDGWARE ROAD, LONDON, W.2 Tel. PAD 3271 

118 EDGWARE ROAD, LONDON, W.2 Tel. PAD 9789 

33 TOTTENHAM CT. RD., LONDON, W.1 Tel. MUS 2605 

All the above branches open all day Saturday. Early closing Thursday. 

Mail Orders and correspondence to 3 -15 Cavell Street, Tower 

NEW! LASKY'S CLEAR PLASTIC 
PANEL METERS 
Precision made in Japan by H10113. Each meter boxed and 
fully guaranteed with all fixing nuts and washers. Sizes are 
of front panel. Add 1/0 Post on each. 
Type KR-52 3 a 21io. (illustrated) 
I rnA DC 32/6 300 V DC 32/6 
:i mA DC 39/6 50 itA 42/6 

1 mA 0 Meter 39/6 

Type M% -38A tin. square 
I roA DC 

it mA DC 
300 V DC 
30/kA 
1 A S Meter 

Type MK-45A 1 1in. square 
1 mA DC 
5 mA DC 
300 V DC 
50 
1 mA S Meter 

22/6 
22 /6 
22/6 
32/6 
29/6 

25/- 
25/- 
25/- 
39/6 
35/- 

Type KR-65 31 x 3in. 
1mADC 
5 mA DC 
300 V DC 
50 
1 mA e Meter 

Type MK-65A 3in. square 
1 mA DC 

300 V DC 
50 ILA 
1 mA 0 Meter 

381 - 
351- 
35/- 
47/6 
39/6 

38 /- 
35/- 
49/6 
3716 

THE HARROW POWER PACK 
Battery eliminator for portable radios, etc. Converts your Battery radio to A.C. mains 
Replaces 41v., 6v. and 9v. batty. Size only 3 x 2 x 21ín. State voltage required when 
ordering. 
LASKY'S PRICE 29/6 Post2 /- 

42 TOTTENHAM CT. RD., LONDON, W.1 Tel. LAN 2573 

152/3 FLEET STREET, LONDON, E.C.4 Tel. FLE 2833 

Both open all day Thursday. Early closing Saturday. 

Hamlets, London, E.1. Tel.: STEpney Green 4821/2 

LASKY'S FOR SPEEDY MAIL ORDER SERVICE 

HOME RADIO LTD. Dept. PW, 187 London Rd., Mitcham, Surrey, CR4 2YQ Phone MIT 3282 

And what do you mean by O. C. Mr Brief? 

"M'Lud, I had in mind Quality Components. 
There is a well -known publication which lists out 

some 6,000 Electronic Components of the highest 
quality, over 1,000 of them illustrated and arranged 
so scientifically that a mere child could pick out his 

requirements." 

"One would assume you are referring to the HOME 
RADIO CATALOGUE." 

"Quite so, M'Lud." 

"Then I think you might add that each catalogue 
contains five vouchers each worth one shilling if used 
as directed." 

"I am, as usual, astounded at M'Lud's erudition!" 

If you would like to be 
astounded, send off today for 
the Home Radio Catalogue. 
Only 7/6 plus 1 /6 postage and packing. 
Please include code in our address. 

Please write your Name and Address in block capitals 

NAME 

ADDRESS 

HOME RADIO LTD Dept. PW, 187 London Rd., Mitcham, Surrey. CR42Y0 

J 
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Micro Soldering Instruments 
HIGH PERFORMANCE Normal temperatures 360/375 °C. 

Some models 450'C. and 500 °C. 
MINIATURE SIZE Overall lengths 6á' to 78 ". 
LOW WEIGHT From á oz. to 1 oz. less flex. 
RAPID HEATING 30 seconds to 

2 minutes. 
ABSOLUTE SAFETY 
A Et B types low voltage 
C types fully earthed and 
flash tested. 

The ADAM I N has its element 
INSIDE THE BIT, so using all the 

heat produced, and avoiding excessive 
heat radiation. This means that less power is 

required and results in an unusually compact 
design. ADAMIN instruments have a far higher per- 

formance for their size than all other types. Some ADAMIN 
models have the higher bit temperatures now needed to cope 

with POLYURETHANE COVERED WIRES and HIGH MELTING- 
POINT SOLDERS. 

The ADAMIN handle is injection -moulded in NYLON, and is absolutely unbreakable. 
BITLOOS anti -seize compound really does prevent bits sticking. Obtainable in 2 -oz. tubes. 

Free details in brochure SP10. 

LIGHT SOLDERING DEVELOPMENTS LTD. 
28 Sydenham Road, Croydon, Surrey Telephone: CROydon 8589 and 4559 
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FRE TO AMBITIOUS ENGINEERS 
-THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES is a 

highly informative 132 -page guide to the best 
paid engineering posts. It tells you how you can 
quickly prepare at home for a recognised en- 
gineering qualification and outlines a wonder- 
ful range of modern Home Study Courses in 
all branches of Engineering. This Unique book 
also gives full details of the Practical Radio 
and Electronic Courses, administered by our 
Specialist Electronics Training Division -the 
B.f.E.T. School of Electronics, explains the 
benefits of our Appointments Dept. and shows 
you how to qualify for five years promotion 
in one year. 

SATISFACTION OR 
REFUND OF FEE 

Whatever your age or experience, you cannot afford 
to miss reading this famous book. If you are earning 
less than £30 a week, send for your copy of 
"ENGINEERING OPPORTUNITIES" today - 
FREE 

WHICH IS 

YOUR 

PET SUBJECT 

Mechanical Eng. 
Electrical Eng. 

Civil Eng. 
Radio Eng. 

Automobile Eng. 
Aeronautical Eng. 
Production Eng. 

Building, Plastics 
Draughtsmanship 

Television etc. 

B. Sc. 
City B. Guilds 
Gen. Cert. of 

Education 
Etc., etc. 

BRITISH INSTITUTE OF ENGINEERING 

TECHNOLOGY 

344B, Aldermaston Court, Aldermaston, Berks. 

PRACTICAL 

Basic Practical and Theoretic 
Courses for beginners in 
Radio, T.V., Electronics, etc. 
A.M.1.E.R.E., City & Guilds 

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

Radio & Television Servicing 
Practical Electronics 

Electronics Engineering 
Automation 

INCLUDING 

TOOLS! . 
The specialist Electron- 
ics Division of 

offers you a real 
laboratory training at 
home with practical 
equipment. Ask /ór 
details. 

POST COUPON NOW! 
Please send me your FREE 132 -page 

"ENGINEERING OPPORTUNITIES" 
(Write if you prefer not to cut page) 

NAME 

ADDRESS 

SUBJECT OR EXAM 

a THAT INTERESTS ME 344B 

THE B.LE.T.IS THE LEADING INSTITUTE OF ITS KIND IN.THE WORLD 

Perhaps you will be as surprised as the pundits when you hear 
the facts* about the BSR Cl ceramic cartridge "... another 

milestone on the public right -of -way to high fidelity" -said 
The Gramophone. 

You could even be surprised to know that the BSR UA70 manual/ 
automatic turntable unit is fitted with such a splendid cartridge 

and that its all round performance is equal to such high standards. 
But maybe not ... you could be one of those sensible people 

who knew all along that BSR don't just make a lot of autochangers 
but a lot of very good autochangers. 

BSR UA70 
SPECIFICATION 
Turntable 
Wow Less than .2% 
Flutter Less than .06% 
Long term speed variation 

Less than .5% 
(mains voltage +10 %) 

Rumble (ref.lkHz) -29 dB 

Pick -up arm 

Counterbalanced lightweight arm with cali- 
brated tracking pressure control, integral 
cueing device and automatic lock. 
Tracking pressure (depending on cartridge) 
2 grams. min. 

Cartridge 
The now famous Cl ceramic 

Compliance 5.2 x 10 -s cm /dynes 
Frequency response 20. 15,000 Hz 

+ 2dB 

Standard UA70 player £12.18.3* 
*If you'd like to read the independent test reports 
write to Arthur Nicholls at: 

. eb 
BSR ° 

for better 
sound reproduction 

Cl Ceramic Cartridge 

sapphire stylus f2. 7.0* 
BSR Limited, Monarch Works, Old Hill, Staffordshire. o diamond stylus . £3. 1.9* 

*Inc. P.T. surcharge 
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VIKING TRANSISTOR 
40 -50 WATT AMPLIFIER 
OPERATING INSTRUCTIONS 
GENERAL. An extremely re- 
liable lightweight amplifier cap- 
able of giving 40-50 watts of 
undistorted sound, made poss- 
ible by the use of the latest 
semi -conductors (transistors) 
and techniques which ensure 
space -age reliability under the 
most rugged conditions. It is 
designed as a general purpose amplifier particularly suitable for use with 
musical instruments that require exceptionally high treble response (not 
recommended for Bass Guitar). Tremolo facilities are available on Channel 
1 only. INPUTS -CONTROLS -CHANNEL 1 (Tremolo): this contains 
two high gain input jack sockets controlled by Volume Control 1 which Is 
mounted directly above the two sockets marked tremolo. BASS 1: gives 
a controlled boost to the lower frequencies on Channel 1 only. TREBLE. 
1: gives a controlled boost to the high frequencies on Channel 1 only. 
TREMOLO: this operates on Channel 1 only and the variations of inten- 
sity and speed of the Tremolo beat is adjusted by the controls DEPTH 
and SPEED. A socket is provided in the rear of the amplifier so that the 
Tremolo may be switched on and off by the use of a footswitch plugged 
into the socket. If you wish the Tremolo to be used without the foot - 
switch, this is possible as the footswitch is only used to short out the 
effect. INPUTS AND CONTROLS -CHANNEL 2 (Normal): this 
contains two high gain input jack sockets controlled by Volume Control 2 
which is mounted directly above the sockets marked Normal. TREBLE: 
gives a controlled boost to the treble frequencies on Channel 2 only. 
MAINS VOLTAGE: fully adjustable, 200 -250 volts, A.C. 50 cycles. 
POWER OUTPUT: 40-50 watts sine wave British rating. Very little 
distortion. OUTPUT IMPEDANCE: 3 ohms. Price 21 gns. plus £1 
postage and packing. 
WOLSEY U.H.F. AERIAL AMPLIFIER, two stage, gain 23 db, noise 
factor 8 db, power consumption 6 m/a at 14 volts. Two AF186 tran- 
sistors, complete with built -in power supply in metal case, list price 
9 gns., our price 41 gas. plus 2/6 postage and packing. 
MAINS TRANSFORMER, primary 200/250 volt, secondary 425/425 
volt, 250 mA, 6.3 volt 4 amp, 5 volt 3 amp; fully shrouded, chassis 
mounting. Price £2.5.0 plus 7/6 postage and packing. Auto transformer 
step -up- step -down, 240/110 volt 400 watt. Price £1.5.0 plus 7/6 postage 
and packing. 
MAINS TRANSFORMER 200/250 volt, secondary 250/250 volt, 70 mA, 
6.3 volt, 3 amp drop through. Price 12/6 plus 4/6 postage and packing. 
Elac 10 inch, 10,000 lines ceramic magnet, 3 or 15 ohms, 7r watt, £1.9.6 
plus 4/6 postage and packing. 

POCKET MULTI -METER 
Size 31 a if a lfh,. Meter eize 2f a 11in. Sensitivity 1000 
O.P.V. on both A.C. and D.C. volts. 0.15, 0.150 0.1000. 
D.C. current 0.150mA. Resistance O.100ko. Complete 
with test prods, battery and full instructions, 42/8. P. & F. 
3/6. FREE GIFT for limited period only. 30 watt Electric 
Soldering Iron value 16/- to every purchaser of the Pocket 
Multi- Meter. 

40W FLUORESCENT LIGHT KIT 
Incorporating GEC Choke size filin. x llln. a liin.. 
2 bi -pin holders, 
starter and starter-holder. P . & P. 6/8. s 
Similar to above: 80W. Fluorescent Light Kit in- 
corporating GEC choke size lilla. x 11 in. a lfin. 
2 bi -pin holders. start and starter holder. 

P. & P.6/6. %Ó 
Twin 40W Choke instant start for 2 a 2ft tubes 17/8. P. & P. 5/0. 

MUSETTE war PORTABLE RADIO 

2l Speaker. 
8 Traozietore Superhet Output 200mW. 
Plastic Cabinet in red, size 4f' a 3 x 11' 
and gold speaker louvre. 
Horizontal Tuning Scale. 
Ferrite Rod Internal Aerial. 
IF 470 he. 

39/s 
P. & P. 3/6. 

Circuit diagram 2/6. 

Free with parts. 

INCLUDING CARRYING STRAP 

All components, Ferrite Rod and Tun- 
ing Assembly mount on printed board. 
Operated from PPS Battery. 
Full comprehensive instructions and 
point -to -point wiring diagram. 
Printed Circuit Board. 
Tunable over medium and long wave- 
band. Car aerial and ear piece socket. 

MULTIPLEX DECODER 
For receiving Stereo FM 

Now Is your chance to benefit in full from the 
new B.B.C. stereo transmission with our 
Multiplex Decoder. Design features: Highly 
efficient Mallard vinkor pot come. Two semi- 
conductor diodes. Double purpose valve. 
Printed circuit type construction high input 
impedance. Specification: Cross talk minus 
26 dB at 1 kc /s. Input requirements 0.5 -1.5 
RMS. Stability plus or minus 0.1%. Voltage 
requirements H.T. 190 -260 volts. D.C. at 5 
mA. heaters 6.3 volts. A.C. at 300 mA. Self 
powered unit shortly available, price to be 
announced. Size 5f' x 3f a 1. Fully built 
and tested. Price £4.4.0 P. Fr P. 3/- 

Type E MOTOR 
Small A.C. mains motor 230 /250 volts 
complete with gearbox. 6 r.p.m. Price 
12/- plus 4/ -. P. & P. 
Similar to above motor but without 
gearbox. Price 9/6 plus 3/ -. P. & P. 

R T v FIRST QUALITY P.V.C. TAPE 
afin. Std. 850ft. 9/- Sin. L.P. 850ft. .. 10/6 
71n. Std. 1200ft. .. 11/8 lin. T.P. 600ft. .. 10 /6 
Bio. L.P. 240ft. .. 4/- Sin. T.P. 1600ft. .. 25 /6 
afin. L.P. 1200ft. ,. 1118 5lin. T.P. 2400ft. ,. 82/6 
71n. L.P. 1800ft. .. 18/8 lin. T.P. 3600ft. .. 42/6 
51in. D.P. 1800ft. .. 18/6 4in. T.P. 900ft. .. 15/- 

P. E P. on each 1 /0, 4 or more poet free. 

"MAYFAIR" 5- Transistor 
TAPE RECORDER 

Capstan- driven. battery operated 70 and 31 i.p.s. 
Precision male. Push- button controls. High 
quality 2fin. speaker. Push -pull circuit. Output 
400mw. Frequency response: 200 -7,000 ke /s. 
Fast rewind. Up to 1 hour twin track playing 
time. Automatic erasing for re- recording. Dimen- 
sions: Bin. x llln. a 31in. Weighs only 71b. Takes 
lin. spools. 
plus 9/ -. P. & P. 

SILICON RECTIFIERS 
22511 s , P.I.V. 750 milling ups. Six for 7/8 post paid. 

3 to 4 WATT 

AMPLIFIER 
6.4 watt Amplifier built and tested. Chassie size 7 a 31 a 
lin. Separate bass. treble and volume control. Double 
wound mains transformer. metal rectifier and output 
transformer for 3 ohms speaker. Valves ECC81 and 8V8. 
82.0.0 plus 5/6 P. & P. 
The above in Kit Form, 29 /8 plus 5/6 P. & P. 

POWER SUPPLY KIT 
A.C. RAINS 200 -250V 

Incorporating "C" core type mains 
transformer, full wave metal rectifica- 
tion and smoothing condenser. Smooth 
output 250 v. 260 mA and 
6.3 v. 4 amp. for Heaters. 

25/- F.&P. 
91fi 

NEW TRANSISTORISED 

SIGNAL GENERATOR 

Size Sr x 3f" z if". For IF and RF 
alignment and AF output 700 c/s fre- 
quency coverage 480 kc /s to 2 me /a In 
switched frequencies. Ideal for align- 
ment to our Elegant Seven-and Musette. 
Built and tested. 39/6 P & P. 3/6 

CYLDON 
U.H.F. TUNER 

Complete with PC88 and PC86 
Valves. Full variable tuning. 
New and unused. Size 44 a 51 a 
I bin. Complete with circuit 
diagram. 35/- ple 

& 

3/6 
O P. P. 

*ALL ORDERS BY POST MUST BE 
SENT TO OUR ACTON ADDRESS 

RADIO Et TV COMPONENTS (ACTON) LTD 
21C HIGH STREET ACTON LONDON W.3 

* Our new branch at 
323 EDGWARE ROAD, LONDON, W.2. 
IS NOW OPEN PERSONAL SHOPPERS ONLY 

ALL ENQUIRIES STAMPED ADDRESSED ENVELOPE 
OPEN 9 a.m. -6 p.m. INCLUDING SATS. EARLY CLOSING WED. 
GOODS NOT DESPATCHED OUTSIDE U.K. TERMS C.W.O. 
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Elegant Seven COMBINED PORTABLE and 
CAR RADIO 

Mk II A 

SPECIAL OFFER 
7" x 4" P.M. Speaker at no extra charge 

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

* De luxe grey wooden cabinet size 121" x 81" x 3f ". 
* Horizontal easy to read tuning scale printed grey with 

size 111" x 2 ". 
* High 'Q' ferrite rod aerial. * I.F. neutralization on each separate stage. 
* D.C. coupled push pull output stage with 

separate A.C. negative feedback. 
* Room filling output 350 mW. 
* Ready etched and drilled printed circuit 

board back printed for fool proof 
construction. 

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

* Car aerial socket. 
* Fully tunable over medium and long wave. 168 -535 metres 

and 1250 -2000 metres. 

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

* Full after sales service. 
* Parts list and circuit diagram 2s. 6d., free with parts. 

black letters, 

ONLY £4.4.0 
Plus 716 P. ó P. Parts List and 
circuit diagram 216 FREE with 
parts. 

.. . 
::, '- fry ' , 4CN;X'F/ar7l1093V..44.4G i iiiiiii iii áiii 

vo< 

To purchasers of 'Elegant 
Seven' parts, incorporating 
mains transformer, rectifier 
and smoothing condenser, 
A.C. mains 20.0/250 volts. 
Output 9v 100mA. 7s. 6d. 
extra. 

RADIO Et TV COMPONENTS (ACTON) LTD 
21C HIGH STREET ACTON LONDON W.3 

a. Our new branch at 
323 EDGWARE ROAD, LONDON,W.2. 

IS NOW OPEN 
PERSONAL SHOPPERS ONLY 

All orders by post must be sent to our Acton address. 

ALL ENQUIRIES STAMPED ADDRESSED ENVELOPE 
OPEN 9 a.m. -6 p.m. INCLUDING SATS. EARLY CLOSING WED. 
GOODS NOT DESPATCHED OUTSIDE U.K. TERMS C.W.O. 

BUILD YOUR CIRCUITS 

on 

VEROBOARD - the Universal Wiring Board - 
obtainable from your local Retailer 

Retail enquiries to: 
NORMAN ROSE (ELECTRICAL) LTD. 
8 ST. CHAD'S PLACE, GRAYS INN ROAD, LONDON, W.C.1 

Technical enquiries to: 
VERO ELECTRONICS LTD., Chandler's Ford, Hampshire 

ELECTRONICS GAL ORE ! 
IN THE NEW 

dca CATALOGUE 
THE CONVENIENT WAY TO SHOP FOR ALL 
YOUR ELECTRONIC NEEDS. 
EVERYTHING FROM SINGLE COMPONENTS TO 
COMPLETE EQUIPMENT ALL AT BEST VALUE 
PRICES. 

SEND 1/6d. NOW FOR YOUR COPY TO:- 
Dept. PW /3 

dca ELECTRONICS LIMITED 
28 UXBRIDGE ROAD, EALING, W.5 

VALVES SAME DAY SERVICE 
NEW TESTED! GUARANTEED! 

SETS 1E5, 185, 1T4, 384, 2V4. DA591, DF91, DK91, DIAS, DL94. 
Set of 4 for 16 / -. DAF96, DF96, DE98, DL96, 4 for 24/6 

1A7GT 7/6 1002 lll6 DH78 8/6 EF91 8/6 PEN36C1a/- UCH81 6/- 
HOOT 718 1051 9/9 DH77 4/- E592 2/6 PENSBS 9/6 UCL82 7/_ 
N56T 7/9 10P13 816 DH81 12/6 EF97 7/6 PFL20014/- UCL83 8/9 
R5 419 12AT7 819 DK32 7/9 EF183 8/9 PL36 8/9 UF41 8/- 

184 419 12AU6 419 DK91 4/9 EF384 6/- PL81 8/9 U580 7/- 
185 S/9 12AU7 4l9 DK92 8/- EL33 6/6 P1,82 8/6 U589 5/9 
1T4 219 12A%7 4/9 DK96 6/6 EL41 Sle PL83 61- L*L41 8/9 
3A5 71- 12K76T 8/6 DL33 6/9 EL42 7/9 PL84 6/8 UL44 16/- 
3Q4 516 12KeOT 7/9 DL35 5/- EL84 4/9 PL500 1818 UL84 5/9 
384 419 12Q76T 8/6 DL92 419 EL90 4/9 P1,801 7/6 1fY21 8/9 
3V4 6/6 20F2 10/6 DL94 6/8 EL95 5/- P%25 7/9 ÚY41 419 
51740 4/6 20L1 14/- DL96 8/- EM80 5/9 PY31 6/6 U1(85 419 
5V40 7/9 20P1 9/- DY86 6/8 EM81 7/8 PY32 8/6 V P4R 111- 
5Y30T 51- 20P3 9/- DY87 8/8 EM84 5/9 PY33 8/6 VP1321211- 
5Z40 6/9 20P4 18/6 EABC80 6/- EM87 6/6 PY80 6/3 W76 8/8 
6/301.2 9/6 25U46T11/6 EAF42 7/6 EY51 818 FY81 6/8 W77 5/9 
6AL5 2/8 30C15 10/6 EB41 4/- EY86 6/- PY82 6/- 577 8I0 
6AM6 8/8 30C17 11/6 EB91 2/8 E7.40 6/3 PYgB 6/9 TzanWtors 
6AQS 4/9 30F5 9/9 EBC33 6/- EZ41 6/6 PY88 7/8 AC107 10/- 
6AT6 41- 30FL1 10/6 EBC41 7/9 EZ80 8/9 PY800 6/8 AC127 7/6 
6BA6 4/6 30L15 111- EBF80 6/- EZ81 4/- PY801 6/ AD140 15/8 
613E6 4/8 30L17 12/- EBF89 519 OZ32 9/- R19 7/6 AF102 18/- 
6BJ6 5/8 30P4 11/6 ECC81 8/9 KT81 6/8 020 12/9 AF115 6/9 
6BW6 7/8 30P12 9/9 ECC82 4/9 N18 5/6 U25 9/- AF116 6/9 
fiF] 7/9 30P19 11/6 ECC83 7/- N78 14/9 1728 8/9 AF117 61- 
6F13 8/6 30PL1 12/9 ECC84 6/8 PC97 5/9 U47 8/6 AF118 1818 
6514 91- 30PL131119 ECC85 6/6 PC900 8/9 U49 9/6 AF124 9/- 
6173 9/9 35L66T 6/3 ECF80 7/6 PCC84 5/6 U52 4/6 AF125 816 
eK70 116 35W4 4/6 ECF82 6/9 PCC89 9/9 U78 3/6 AF128 8/- 
61C8G 4/2 35Z46T 4/8 ECF86 91- PCC189 8/6 U191 10/6 AF127 81- 
13K8GT 7/6 8514 13/9 E01135 6/- PCF80 616 13301 11/9 OM 17/6 
6L18 7/6 186BT 20/- ECH42 9/- FCF82 6/- U801 18/8 OC25 9/6 
6Q70 5/6 6063 18/8 ECH81 5/- PCF86 8/3 UABC80 6/9 0028 619 MG 3/8 AZ31 818 ECH84 8/6 FCF80010/6 UAF42 7/9 0044 413 
6V6GT 6/6 B36 4/6 ECL80 6/- PCF801 819 UBC41 619 0045 818 
6X4 8/6 B729 10/- ECUS 6/8 PCF802 9/6 UBF80 6/- 0071 818 
8%6OT 6/8 DAC32 7/8 ECL86 7/9 505805 8/- UBF89 5/9 OC72 419 
786 10/9 DAF91 8/9 EF39 8/9 PC1,82 6/9 UBL21 ef- 0075 5/9 
7B7 7/- DAF96 6/- EF41 618 PCL83 8/6 UCC84 7/9 OC81 818 
7C5 9/6 DCC90 7/- EF80 4/9 PCL84 7/6 UCC85 6/6 0081D 8/8 
7C6 6/9 DF33 7/9 EF85 6/- PCL85 8/8 UCF80 8/8 0082 5/9 
7H7 5/- 0591 2/9 EF88 8/S PCI-86 8/6 UCH21 9/8 0082D 5/6 
7Y4 5/- DF96 6/- EF89 5/- PENA4 8/9 1701142 8/9 0C170 6/6 

READERS RADIO 
85 TORQUAY GARDENS, REDBR DGE, ILFORD, 

ESSEX. CRE 7441 
Postage on 1 valve 9d. extra. On 2 valves or m ,re, postage Bd. per 
valve extra. Any Parcel Insured against Damage in Transit 6d. extra. 
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PRACTICAL! 
VISUAL! 

EXCITiNGI 

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 

M 

2 BUILD 
and USE 

a modern and profes- 
sional CATHODE RAY 
OSCILLOSCOPE 

3 READ and 
DRAW and 

UNDERSTAND 
CIRCUIT DIAGRAMS 

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

VALVE EXPERIMENTS 
TRANSISTOR EXPERIMENTS 
AMPLIFIERS 
OSCILLATORS 
SIGNAL TRACER 

PHOTO ELECTRIC CIRCUIT A.C. EXPERIMENTS 
COMPUTER CIRCUIT D.C. EXPERIMENTS 
BASIC RADIO RECEIVER SIMPLE COUNTER 
ELECTRONIC SWITCH TIME DELAY CIRCUIT 
SIMPLE TRANSMITTER SERVICING PROCEDURES 

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

E POST NOW I To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please 

' FREE for I send your free Brochure, without obligation, to: we do not employ representatives 
1 

I BROCHURE i NAME BLOCK CAPS 

I or write if you prefer not to cut page I ADDRESS PLEASE PW3 
L 
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PRACTICAL 
WIRELESS 

VOL 42 Noll 
issue 721 

MARCH 1961 

TOPIC OF THE MONTH 
More 'Pop' & Local Radio NEWS AND COMMENT 

The White Paper issued recently on Broadcasting Leader 819 

has done a jolly good job of whitewashing and it is News and Comment 820, 844 
difficult from this document to comprehend the On the Short Waves 
Government's attitude towards broadcasting in the by John Guttridge and David 
United Kingdom. It has denied Independent Television Gibson, G3JDG 831 
the right to broadcast in colour (which would not 
cost the general public an extra penny), yet has Practically Wireless 
permitted the BBC to start a popular music programme by Henry 835 
in the medium wave band and to run an experimental The MW Column 
chain of local radio stations in the v.h.f. band. by Alistair Woodland 843 

"It has of course been the Government's duty," 
Future Broadcasting Plans 848 the White Paper explains, "to consider what the 

proposals for further extending the broadcasting New Books 865 
services should seek to serve, and what organisation 
could best promote these purposes. The Government 
have also had to consider to what extent it would be CONSTRUCTIONAL 
in the national economic interest to allow the 
extensions. It is not enough that they should be Top Band Transceiver 
desirable in themselves. The overriding consideration by T. Simon 822 
is whether the country can afford them." Balance Controls for Stereo 

What a lot of rubbish ! The radio stations Amplifiers 
have clearly shown that there is a need for " "pop 

"" 

by J. B. Wil /mott 826 
music and that in general, listeners are not offended 
by the accompanying advertising. The Government Improving the R1155 

have totally disregarded public opinion in deciding by C. Molloy 837 

to set up a "popular" music station of a character 2- Transistor Personal Portable 
which will not replace the "pop pirates ". by R. Leyland 840 

Nine experimental local radio stations operating Low Cost PSU 
in the v.h.f. band are to be set up by the BBC in by F. L. Thurston 857 different parts of the country during the year. 
Locations have not yet been decided, but the stations Tape Position Indicator 
are hoped to offer a full -scale local service and to be by J. Lowrie, Grad.l.E.E. 866 
financially supported from local sources. Commercial 
advertising will not be accepted, yet the BBC will 
be prepared to accept financial support from local GENERAL ARTICLES 
authorities, Chambers of Trade and Commerce, local 
Councils of Churches, arts associations and other Solid State Thermometers and 
representative bodies active in the social and Thermostats 
cultural life of the community. The BBC will not, by K. T. Wi /son 846 
however, take a direct grant from the local rate fund, 
but will accept money from local authority depart- 
ments, such as education. Thus, it would appear that 
this scheme is just another burden upon the rate- 
payer. 

W. N. STEVENS-Editor 

Pse QSL 
by David Gibson, G3JDG 
and Alan Thompson 850 

APRIL ISSUE WILL BE PUBLISHED ON 
MARCH 3rd 

All correspondence Intended for the Editor should be addressed to: The Editor, "Practical Wireless ", George Newnes Ltd., Tower House, Southampton Street, 
London, W.C.2. Phone: TEMple Bar 4363. Telegrams: Newnes Rand London. Subscription rates, including postage: 36s. per year to any part of the world. © George 
Newnes Ltd., 1967. Copyright In all drawings, photographs 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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Power supplies 
I WAS unable to follow the reasoning in 

the article by H. T. Kitchen that appeared 
in the January 1967 issue. 

250 60 
Obviously 

25 x 230 
is not equal to 38 

250 230 
ohms as he states. Of course 25 x 

60 
is 

equal to 38 but what happened to the 
milliamps, that 10-9 bit, and how on earth 

E1 E2 
did he come by the equation j x I8= R 

(internal) and then confuse the product IR 
as being internal resistance? 
P. Murphy. Aldermaston, 

Berkshire. 

The author replies: 
I admit guilt in committing the sin of 

confusing my multiplication and division 
signs. The error is undoubtedly mine, and as 
the perpetrator thereof I must, bravely 
smiling, take the consequences. 

It is, I regret, yet another example of the 
fallibility of human nature; of how a 
temporary loss of sync between brain and 
pen can virtually ruin much otherwise pains- 
taking and accurate work. 

As I see it, however, the bone of contention 
is the ultimate equation for calculating IR. 
Here, of course, I was well and truly up the 
creek when I used a multiplication sign 
instead of a minus one. The equation should 

E -E2 
have read 

I$ -Il 
Using the new set of rules the IR for my 

power supply works out at 571 "point 
something" ohms. And as for forgetting 
our little milliamp friends, I hang my head 
in shame. -H. T. Kitchen. 

THE P.W. FILM SHOW 
The annual film show, organised 

jointly by Mullard Ltd. and 
Practical Wireless, is to be held, as 
before, at Caxton Hall, Caxton 
Street, Westminster, London, S.W.1. 
The date is Friday, April 14th, and 
the show will start at 7.30 p.m. 
prompt. 

The programme will include a film 
Electrons in Harness and a topical 
talk on Transistors and Television. 
Refreshments will be served in the 
interval. 

Applications for tickets -which are 
free -should be made now to Film 
Show, Practical Wireless, Tower 
House, Southampton Street, London, 
W.C.2. A stamped addressed envelope 
must be included with all applications. 

820 

NEWS AND.. 
TWO NEW MODELS FROM K.W. ELECTRONICS 

KW201 
Amateur Band 
Receiver 

11 ranges, 1.8 -30 
Mc /s. Crystal mixer. 
Crystal BFO. Q Multi- 
plier. 
Sens: 1µV /500mW. 
S /N: 1µV /20dB. 

K W 2000CA 
' SSB 

Transceiver 
3-19 Mc /s. 180W 
p.e.p. (SSB), 75 
watts (CW), 25 watts 
(AM). Mains or 
Battery. 
Transceiver -18 lb. 
A.C. p.s.u. -23 lb. 
D.C. p.s.u. -61 lb. 

The KW201 incorporates a mechan/ca/filter which gives an if. selectivity 
of 3.1 kc /s at 6dB and 6 kc /s at 60dB. The Q multiplier (optional extra) 
gives a range of 3.1 kc /s to 200 c/s selectivity. The slide -rule vernier 
dial is accurate to 1 kc /s. The KW201, designed for optimum perform- 
ance on single sideband, measures 134 x 6x 12 ¡in. and weighs 19 lb. 
Power supply is 200 -240V, but a 115V version is available. The price 
is £105, complete with 13 crystals. 

The KW2'000CA is a commercial long range unit with a frequency 
stability of 1 part in 10° in ambients between +70C° to -10 °C. 
Enquiries to K.W. Electronics Ltd., 1 Heath Street, Dartford, Kent. 

SILICON PLANAR TRANSISTORS -NEW TYPES 
Mullard have added seven new p -n -p types to /heir range of silicon 
planar transistors. Because of their linear gain /current characteristics 
they are all suitable for both switching and linear applications. 

The BCY70 and BCY72 are both 350mW type, the former having a 
high Vceo of 40V and low saturation voltage and intended for medium - 
speed switching applications. The BCY72 is a general purpose type. 

Low leakage current, low saturation voltage and high cut -off 
frequency (in excess of 200 Mc /s) are features of the new 600mW 
transistors 2N2904, 2N2904A and 2N3133 (high 'speed switching and 
driving) and 2N1131, 2N1132 (medium speed switching). 

Mullard also announce new additions to their range of miniature and 
sub -miniature glass -encapsulated quartz crystal units. An AT -cut unit 
is available for a range of 1.6-87 Mc /s. There is also a special 10 Mc /s 
unit for secondary frequency standards (QX3100). A data book with 
full specifications is available on request. 

IMPROVED SURFORM TOOLS 
Stanley Works announce a completely redesigned range of their well - 
known Surform tools which have replaceable blades and can be used 
on materials from balsa wood to mild steel. Most readers will be familiar 
with these too /s and will be interested to hear that an additional heavy 
duty blade specifically recommended for use on harder materials such 
as metals is now available for the first time. 
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...COMMENT 
NEW YORK STATE LAW ENFORCEMENT FACSIMILE SYSTEM 

Recently Governor Nelson A. Rockefeller, and Mayor John 
Lindsay and Commissioner Howard Leary, inaugurated a new 
communication system to aid New York State criminal justice 
agencies in fighting crime. 

. The equipment being supplied by Western Union for New 
York State Identification and Intelligence System is manu- 
factured by the Muirhead Group of Companies. 

Prior to the installation of this equipment when a suspect 
,was fingerprinted, identification could take 7 to 10 days, it 
now takes 2 to 3 hours. 

The suspect's fingerprint card is placed on a photographic 
transmitter and within 14 minutes is sent over a telephone 
circuit to an automatic photographic facsimile recorder. The 
received copy is automatically processed within the machine 
to produce a finished photographic copy of the original 
fingerprint card. This automatic processing takes approxi- 
mately 12 seconds. 

Once the suspect's identity is verified, a copy of his criminal 
history is transmitted by a rapid message facsimile system to 
the originating agency in 4 minutes. 

The installation is one of some 105 similar systems to be 
installed during the next 18 months, linking the various criminal 
justice agencies throughout the State with the State's Division 
of Identification in Albany. 

WORLD'S LARGEST TELEGRAPH CENTRE 

Automatic error -correcting telegraph equipment has been installed by 
The Marconi Company at the GPO's Fleet Building Telegraph Centre, 
the largest of its kind in the world. Situated in the heart of London, the 
equipment will provide for a substantial increase in the traffic handling 
capacity of radio telegraph services. Already the telex calls through 
Fleet Building exceed the total overseas telephone traffic from the 
whole of the United Kingdom, and the telex service is still expanding. 

The photograph shows the Marconi equipment, which is known as 

Autoplex, undergoing final acceptance tests at the GPO's Telegraph 
Centre. 

Autoplex is completely transistorised and housed in tall slim racks. 
At Fleet Building, 36 of these have been installed, increasing the 
centres radio -telegraph capacity to 296 circuits, each capable of 
carrying four separate telegraph links. 

No news is good news 
YOUR editorial and four -column article 

on the prosecution of pirate radio stations 
was a waste of space. Everyone interested 
had heard the outcome on radio, TV and 
read it in newspapers long beforehand. 

I'm not against editorial comment 
about such issues, after all that is what 
maintains a magazine's individuality, 
but a full account and a promise of 
another detailed case is too much. The 
space could have been put to better use 
as constructional articles. 

If this is going to be the future policy 
of P.W. how about the prosecutions of 
"ham" pirates, not to mention a sound 
version of Underneath the Dipole (from 
P.T.)? 

A far better policy would be to refuse 
advertised non- convertible 27 Mc /s 
walkie talkie spreads unless boldly in- 
dicated as such. 
I.N.R.W. Newport. New Marston, 

Oxford. 
[Although we cannot obviously compete 

with newspapers in reporting news items 
we feel it is reasonable to devote some 
space to important happenings in the 
radio world. A newspaper is usually 
thrown away after reading, whereas most 
readers retain their copies of hobby 
magazines. This provides a useful ref- 
erence source for the future. 

With regard to 27 Mc/s walkie- talkies, 
readers can be left in Yto doubt of our 
feelings on this point. Advertisers are 
asked to state that such equipment 
cannot be used in the U.K. (for P.W. 
has a worldwide circulation, including 
countries where C.B. facilities are 
available). For the benefit of those who 
may still be unaware of the facts may 
we again point out that the use of 27 
Mc/s walkie- talkies for communications 
purposes (however limited the range) is 
strictly illegal and renders the user liable 
to prosecution]- Editor. 

Club spot 
I would like to say how much I enjoy 

reading the Club Spot feature in this 
magazine. It is very useful to members 
of other clubs as it shows the activities 
that can be enjoyed from club member- 
ship and gives club committees ideas 
for their own organisations. 
Brian Smith. Ilford, 

Essex. 

[We are pleased to hear that you enjoy 
the Club Spot feature. We would like 
to take this opportunity to appeal to 
clubs to send in information about 
themselves together with one or two 
photographs of QTH's and /or members 
and equipment. All will be considered 
for publication.]- Editor. 

More News and Comment on Page 844 
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THE trend in amateur circles these days is 
toward compact units as opposed to the huge 

rack and panel arrangements of earlier years. 
In a multi -band transmitter running 150W, it 

becomes necessary to "loose" 140W if topband is to 
be included and the IOW power limit observed. The 
unit to be described is based on observing the first 
statement above, while avoiding all the complica- 
tions implied by the second. 

The cheapest commercial topband transmitter on 
the market sells at around £15 and then requires the 
additional expense of a power supply. The unit 
described here cost less than £15 to construct and 
is not merely a transmitter. This price included the 
power supply unit; built -in frequency marker 
including crystal; and a receiver to boot. Briefly, 
the unit comprises a complete self- contained phone/ 
c.w. station for the 1.8- 2.0Mc /s amateur band, 
occupying a space 12 x 6} x 44-in. It is based on 
economy and simplicity and uses only six valves, 
two in the transmitter, one in the modulator, and 
three in the receiver. 

The circuit diagrams of the complete unit are 
divided into two sections; transmitter, and receiver 
plus power unit. Thus just the transmitter could be 
built, this would form the basis of a useful minia- 
ture topband rig, or just the receiver portion might 
be constructed, this being of particular interest to 
s.w.l's., and again the unit could be very small 
indeed. 

Receiver Circuitry 
This section of the unit employs three valves all 

Mullard type EFC82 /6U8. The aerial input circuit 
ignores the coupling winding on L1 and the coil is 
top- capacity coupled to the transmitter tank circuit 
via C49 and Sle on the T/R switch. In this way 
the extra stage of selectivity afforded by the tank 
circuit is utilised on receive. In the writer's area 
there is strong - break -through from the BBC at 
Brookmans Park (908kc /s 2nd harmonic). This is 
entirely eliminated by the tank circuit which peaks 
quite sharply. 

VI is a standard frequency changer circuit but 
with the inclusion of an extra potentiometer in the 
cathode of the pentode section. The original idea 
was to provide variable mute on transmit in order 
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to monitor one's transmissions on the receiver, but 
due to the very close proximity of the transmitter 
this does not function quite as well as was hoped, 
and the substitution of a fixed resistor of some 
10kí2 should prove adequate. An alternative would 
be complete screening of the receiver section -a 
complication which did not justify the effort 
required since the simple arrangement shown does 
work tolerably well. On receive, the T/R switch 
shorts the muting resistor to earth via Sla and the 
circuit functions as a normal frequency changer. 

The pentode sections of V2 and V3 are used as 
i.f. amplifiers at 465kc /s whose gain is effectively 
controlled by VR2. These stages are quite stable 
providing the anode and screen volts are not too 
high, hence the larger than usual values of the 
screen resistors R7, R12. In the prototype the opti- 
mum valves for R7 /R12 were found to be 82k12, 
however to allow for different layouts, etc., it was 
considered safer to specify the values shown in Fig. 
1. The values quoted are for maximum gain consis- 
tent with stability, however, if it is found that on 
peaking the i.f.t. cores the circuit becomes unstable, 
then it is better to drop the h.t. to the i.f. stages 
rather than leave the i.f.t's. slightly off tune. If 
this latter procedure is adopted the receiver will work 
but the selectivity will suffer. 

The triode of V2 is a straightforward audio ampli- 
fier fed from the diode detector Dl. The triode sec- 
tion of V3 functions as a b.f.o. with VC2 as a 
pitch control for resolving s.s.b. and c.w. while S2 
switches the b.f.o. out for a.m. reception. The high 
value decoupling and load resistors R10 /R11, and 
the consequent low volts on the anode of V3b were 
found to be a necessity. Even with two 47kí2 resis- 
tors here there was still too much b.f.o. injection. 
Also note there is no b.f.o. coupling capacitor as 
such. This proved to be superfluous presumably due 
to the coupling afforded by the inter -electrode 
capacity within the valve V3 itself. 

Transmitter Circuitry 
This section utilises the remaining three valves in 

which the first stage comprises another ECF82 /6U8 
as a Clapp v.f.o. and tuned buffer -amplifier /crystal 
oscillator (V5). 

The v.f.o. is cathode coupled to the buffer stage 
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via the v.f.o. crystal switch S6. With this switch 
depressed the v.f.o. output is disconnected and the 
pentode section reasonates at 1.9Mc /s thus forming 
a frequency meter giving a marker right in the 
centre of the band. It might be possible to use a 
100kc /s crystal and get a 1.9Mc /s point plus two 
very useful band -edge points on 1.8 and 2.0Mc /s 
but this idea has not been tried. 

The p.a. V6 is a 5763, this valve merely because 
it happened to be in the junk box. Other suitable 
valves would be the 6BW6 or 6ÁQ5. Note alter- 
native valves might require adjustment of circuit 
values, and some are B7G bases not B9A as for 
the 5763. 

Departure from the time honoured pi -tank might 
shock some, since this has become almost an 
accepted standard. However the present system 
does permit odd lengths of wire presenting all sorts 
of impedances to be matched quite precisely and 
accurately. Those who still prefer a pi -tank might 

* See text 

Cl 
p01p 

R6 
27kí1 

p.a. valve to limit the anode current to a safe value 
during the key -up periods, when there would other- 
wise be no bias (due to there being no drive) on 
the 5763 or p.a. valve used. If the v.f.o. were keyed, 
the buffer amplifier would also require cathode bias, 
or some means of protection during key -up. 

The modulator section V4, provides frequency 
modulation and uses the two triodes of a 12AX7 
in cascade. Doubtless one section might prove suffi- 
cient, but with two stages the QSO can be con- 
ducted in a confidential whisper with the mike gain 
half way up. Frequency modulation was chosen 
mainly because of the modest requirements both 
in circuitry and components, not to mention its 
tendency not to aggravate t.v.i. as opposed to, say, 
amplitude modulation. A class A audio amplifier 
suitable for a.m. would be required to produce 
around 5 watts of audio with attendant consump- 
tion of some 40 -50mA of h.t. current plus the 
heavy and somewhat bulky modulation choke or 

Saari{ ó 
HT.+ 250V From 

R15 po Le' r 
27kí1 6uPPlY 
SW 

C7 I.F.T.2 
0.010F 

V2a 
ECF82 6 

k¿ ECF 
V2b 

02 

To A on 
transmitter 

0.01pF 

Gamed I.F. gain 
D2 

Fig. 1: Circuitry of the receiver 
and power supply sections of 
the transceiver. Note: The 
lower end of the tuned wind- 
ing in the b.f.o. circuit on Ti 
should be marked pin 3 not 
pin 1 as shown. 

4 

1d - T Sic R 

ßc2 
1;pe 

BFO 
pitch 

substitute a 500 + 500 pF variable capacitor, both 
sections in parallel, for the tank coil tapping switch 
S7. Due allowance for this should be made in the 
layout and size of chassis when planning. If this 
procedure is adopted then VC4 would also benefit 
from being a higher value, say 200- 300pF. In the 
event of very short antennas such as whips being 
used, then the 500 + 500pF suggested for the 
pi -tank modification would benefit from being 
increased by the inclusion of a 1,000pF capacitor 
wired in parallel. 

The transmitter is keyed in the cathode of the 
p.a. since this method has proved satisfactory in 
the past. If keying is inserted in the buffer or 
v.f.o. then a bias resistor and decoupling capacitor 
should be included in the cathode return of the 

transformer. The 12AX7 on the other hand con- 
sumes but a few mA, thus one gets a bonus of 
being able to use a much smaller mains trans- 
former, less complex circuitry, and fewer compon- 
ents. There has, to date, been no sign of t.v.i. at 
any time with the prototype. 

The input circuit is intended for a crystal mike 
and although the input impedance is not matched, 
the 500kí pot. VR4 being an abnormally low value 
for a crystal mike, there is sufficient gain and the 
speech quality is quite good. The 100pF capacitor 
across the mike input is included to avoid the BBC 
being re- radiated due to the mike lead acting as 
an aerial. The 500k11 audio gain control is really 
a luxury, as once set for a particular mike it 
requires very little adjustment, thus a fixed resistor 
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could be substituted if 
depend on the particular 
330kí2 would be a good 
crystal mikes. 

The modulator receives 

jack 

C26 
tNF 

25o6vw.' 

desired. The value will 
mike used, but around 
starting point for most 

its h.t. supply whenever 

022 
270k a 

iScreens 

C31 
TÄyF 
250v.w. 

Ptoner-1 
S5 

; OAB1 

0hr 
LJ r ¡ I 

L4 
'"10000 

V4a 
1212AX7 

7 

In the prototype design the place now occupied 
by the crystal held two 85A2 stabiliser valves 
wired in series to provide 85 volts stabilised to the 
v.f.o. and buffer screen, and 170 volts stabilised to 
the buffer anode. The v.f.o. tuned 900kc /s- 1Mc /s, 

oF 
5.6kRII5W 

C39 

C42 
o-OtNF 

F r o m 'D on power supply 

From on power supply 

iFT.4 

R29 
22kII 

2W 

7 

r-J 
wo 

5k2 C t 
S6 

Fig. 2: Circuit of the transmitter and modulator sections. Note complete screening of the modulator diode. 

the T/R switch Slc is in the transmit position, but 
it is not coupled to the transmitter until the phone 
c.w. switch S5 is depressed. 

Although the p.a. tuning capacitor and the 
modulator section are in the same compartment 
and are not screened from each other, there is 
no interaction nor any trace of feedback. 

Power Supply Circuitry 
This scarcely needs any comment since it boasts 

well proven circuitry with little originality, consist- 
ing of standard full -wave rectification with choke or 
capacity input. 

VR1 VR2 VC2 
Mute Ski LE. gain BFO 

Phones 

and its anode load consisted of a 1.6Mc /s i.f.t. modi- 
fied to form a wide -band coupler. The buffer anode 
also had one of these and the system worked 
extremely well. However once the p.a. was brought 
in, there was so much r.f. in so small a space 
that the p.a. just could not be tamed. Those who 
prefer this arrangement might consider using a 
slightly larger case to allow better screening and 
improved layout. The stability of the present v.f.o. 
tuning 1.8- 2.0Mc /s was found quite adequate with- 
out any stabilisation, thus the 85A2's were omitted. 

The two neons in the power unit illuminate to 
show immediately on the front panel whether the 
station is on transmit or receive. For those build- 

VR3 T/R switch 
A.F. gain Sta -e 

VR4 VC4 
Mc. gain Sk2 Sk3 P.A. tune 

Mic. Key 

o 

V1 
Frequency 
changer 

L2 

''' 11' _Screens 

C23 
® 

I.F.T.1 

s Z 

R14 
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I.F.T.2 

IF.T.3 O®@ C16 Crystal holder 
L3 00 0 

V4 
Modulator 

V6 
PA. 

V3 
I.F./BFO e@ 

RFC2 

Fig. 3: Under chassis view showing positioning of main components and screens. 
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N2 

T3 V ' 

Mains lead 

D2 

D3 

S2, S3a S4 
S3b S5,S6 

TC1 

Receiver 
tuning 

N1 

Screens 

Crystal 

VC3 

M1 I( 

L5 

Tank 
coil 

. 5 -- 
-- LJ 

- - 
-1 

Push -button VFO 
TC3 

Aerial 
switches tune 

Fig. 4: Layout of the main components above chassis. Smaller items omitted for clarity 

ing the rig, a fuse from the mains transformer 
centre tap to earth is strongly recommended, per- 
haps on the front panel in place of the variable 
mute control or the mike gain pot. VR4. 

None of the components in the power section 
are unduly critical, for example any choke that will 
fit in will suffice from 8 -20H providing it is capable 
of passing some 70mA. A 60mA component might 
tend to run a little warm. 

It is not advisable to use a larger value electro- 
lytic for C24, 16µF being considered rather high 
by some and 8µF is perhaps a safer value. It will 
be noted that on receive the power unit uses choke 
input, whereas on transmit, capacitor input is used 
by switching in C24 via Slb on the T/R switch in 
order to obtain a higher h.t. voltage. This is 
optional and if preferred choke input can be suc- 
cessfully employed on both functions. In addition 
to switching the neons the T/R switch also pro- 
vides h.t. to the p.a. and modulator via Slc, and 

h.t. to the v.f.o. /b.a. via S1 d. When the T/R switch 
is in the receive position, the Net switch, when 
depressed, supplies h.t. to the v.f.o. and buffer 
stages. This allows the operator to zero beat the 
v.f.o. with an incoming signal on the receiver with- 
out radiating a note which could annoy others. 
(V.F.O. swishers please note.) This facility also 
allows the crystal oscillator to be used to line up 
the receiver dial. Also, if the transmitter is now 
zero beat with the note from the crystal oscillator, 
it is possible to line up the transmitter dial at the 
same time. 

Next month, the layout and constructional details 
will be given, and would -be constructors are urged 
to wait for these before attempting construction as 
certain snags could arise which can be avoided if 
they are known in advance. 

to be continued 

Photograph of the top chassis. Compare this with Fig. 4 above. Receiver section is on the left, transmitter and 
modulator on the right, power supply in the centre. 
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BALANCE CONTROLS 
for stereo amplifiers 

ADDING a stereo balance control unit to a hi -fi 
installation often improves the end product. It is 
not readily appreciated that a pair of amplifiers 

of the same make and type do not necessarily have 
the same gain characteristics. Nor, for that matter, 
do the other links in the chain (such as loud- 
speakers, preamplifiers, microphones, etc.) of the 
same make and type always match up. In order to 
overcome this difficulty, one can adjust the indi- 
vidual controls of the main amplifiers, but this is 
rather a clumsy way of doing things when it is 
relatively simple to add a balance control which 
will increase the gain of one amplifier and at the 
same time reduce the gain of the other. 

Nine different circuits are touched upon in this 
article. This is by no means all, but should fire 
the imagination of the serious constructor and give 
the novice a good insight. 

Before considering the various circuits, one must 
also appreciate that environment is important. Most 
hi -fi installations are accommodated in rooms that 
are not acoustically perfect, and the positioning of 
the loudspeakers in relation to the furnishings can 
have a marked effect on the end product. Also it 
is worth considering your own hearing; possibly 
that is not perfectly balanced. So to obtain the 
best results, why not let your ears be the judge? 

SUGGESTED CIRCUITS 
Possibly the simplest system of all is that shown 

in Fig. 1, in which the the gain of channel "A" is 
made variable by the insertion of a 100kû potentio- 
meter, in place of the 47kû fixed resistor used 
in the same position in channel "B ". However, 
it may be found that there is insufficient varia- 
tion of gain of channel "A" to achieve balance 
under certain conditions. In Fig. 2 use is 
made of a twin -gang potentiometer wired up so 

H.T.+ 

O1yF 

22okn 

220kII 

O1yF 

H.T.t 

826 

1OOkfl 
balance control 
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To control grid of 
output stage 
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1Mfl anti log. 

,,".7 
To control grid o f 
following valve 

stage 
(Channel )5) 

To control grid of 
following valve 

stage 
(Channel 

, f nB) 

By J. B. Willmott 

that channels "A" and "B" are controlled 
in reverse (i.e., as the gain of one channel is 
increased, that of the other is correspondingly 
decreased). This, however, requires the use of a 
specially designed twin potentiometer, known as 
"log./ anti -log. "; obtainable from most component 
suppliers. The advantage of this system is that 
either channel can be reduced to `zero" (with a 
corresponding rise to maximum gain in the other 
channel) so that even the most widely differing 
output requirements can be met, the only drawback 
is that at no setting of the control can both channels 
be working at full gain simultaneously. 

Figure 3 depicts a very simple but effective inter - 
stage control of balance, in which only a single 
linear law 1Mû potentiometer is used. The slider 
of this control is connected to earth (chassis) line, 
and the control grids of the following valve stages 
are fed from the "top" and "bottom" of this same 
potentiometer. Note the inclusion of 47kí2 resistors 
in the grid leads to each of the subsequent valves. 
These should be connected as close as possible 
to the valveholder grid tag; the components serve 
as grid stoppers (reducing the danger of instability) 
and prevent the control grid of the succeeding 
valve from being connected directly to chassis 
(and thus cutting off grid bias) should the 
balance control be adjusted to the limit of its 
setting in either direction. Component values of the 
cathode bias resistor and capacitor are not shown, 
as these will depend on the type of valve employed 
in the output stages. With the popular EL84, 
suitable values would be 
150n and 25µF (25 
VW). The previous 
valve stage can be any 
high or medium impe- 
dance triode (or the two 
halves of a double triode 
such as an ECC83). 

By way of a change, 
Fig. 3 shows a circuit 
for incorporation directly 
across the pick -up, and 
for sake of complete- 
ness, the associated vol- 
ume and tone (top cut) 
controls are included in 

Fig. 1 (far left): Simple 
form of balance control. 

Fig. 2 (near left): A ganged 
fog. /anti -log. potentiometer 
is needed for this circuit. 

Fig. 3 (right): A single 
linear potentiometer is used 
in this circuit to vary the bias 
to the p.a. valves. 
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the circuit diagram. The system would be ideally 
suited to a simple inexpensive two stage amplifier. 
Note that the grid bias for the first valve stage is pro- 
vided by the voltage resulting from the minute grid 
current flow through the high value grid leak resistor 
(10MfI). No cathode bias components are then 
required for this stage, and this system works very 
well indeed in stages where the signal level is 
quite low. The component values suggested have 
been used by the author in an amplifier fed from 
a crystal pick -up in a B.S.R. "Monarch" auto - 
changer unit, and should suit any of the popular 
crystal pick -ups in the modest price range. 

A further circuit suitable for insertion directly 
across the pick -up is shown in Fig. 4. In this 
circuit, the tone controls, either a simple "top cut" 
or more elaborate separate Bass and Treble, would 
be incorporated in the coupling between the valve 
stage shown and that following. 

As in the previous circuit, bias for the first 
valve is obtained through a high value grid leak 
resistor. The component values of the anode load 
resistors and coupling capacitors to the following 
stage are not given, as these will vary according 
to the type of valve employed. Practically any 

220k11 

Stereo 
pick -up 

500kí1 
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0O51JF 

220k12 
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005yF 

500kO 
ganged volume 

control 
(log.) 

Fig. 4 (top left): Tone and 
volume controls are inclu- 
ded in this circuit which 
balances the signals at 
the pick -up. 
Fig. 5 (top right): Another 
circuit in which the signals 
are balanced before being 
amplified. 
Fig. 6 (lower left): In this 
circuit the tone and vol- 
ume controls are also 
directly connected across 
the pick -up. 
Fig. 7 (lower right): Part 
of the signal is shunted 
through the h.t. rail to 
achieve balance. 
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4Z, 
470k11 

To control grid 
of following stage 
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triode or pentode valve can be used, but for con- 
venience, the use of one half of a double triode 
(such as an ECC83 or 6SL7) in each channel is 
recommended. 

Another design eminently suitable for two stage 
audio amplifiers is shown in Fig. 6. In this arrange- 
ment the volume and "top -cut" tone controls are 
connected directly across the pick -up (which with the 
component values suggested, should be of the high 
output crystal type referred to earlier), followed 
by the balance control, which is a 1M1I linear 
potentiometer. The 500pF capacitor paralleled by 
a 15Okít resistor (in between the volume control 
slider and the coupling to the grid of the first 
valve in each channel) are inserted to provide a 
degree of frequency correction from the pick -up. 

Figure 7 and the following two circuits, repre- 
sent a less conventional approach to the control 
of balance. In the first circuit, the 0.11AF capacitor 
connected to the slider of the balance control 
(100kí) linear), shunts a proportion of the audio 
signal away from the following stage to the h.t. 
line, and eventually via the power supply smooth- 
ing capacitor, to "earth ". The proportion of signal 
so by- passed depends on the position of the bal- 
ance control slider; movement of this decreases the 
signal passed on from channel "A ", for example, 
at the same time as increasing that passed on 
from channel "B ", or vice versa. Whereas all the 
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Fig. 8 (above): This circuit shows how it is possible to 
vary gain using vari -mu valves. 

Fig. 9 (right): The level of negative feedback is varied to 
achieve balance in this circuit. 

50pF 

Note: The Channel 'B' circuits to match those given in 
Figs. 8 and 9 are identical, with the volume and tone 

controls ganged with those of Channel A 

previous circuits have made use of potentiometers 
varying the signal strength fed between one valve 
and the next, or between pick -up and first amplifier 
valve stage, Fig. 8 shows how it is possible to vary 
the gain , of an amplifier with vari -mu valves. 
This is, of course, common practice in r.f. 
and i.f. circuitry in radio receivers; it is not 
always realised that vari -mu valves can, in certain 
circumstances, be used in audio frequency circuits. 
The main proviso is that the signal level should be 
fairly low, as any attempt to deal with large swings 
of signal voltage in a vari -mu valve will introduce 
an intolerable level of distortion. However, if such 
a valve is used at low signal level, quite satisfactory 
control of gain can be secured by varying the 
grid bias. In the example shown, the author used 
EF89 valves, with very satisfactory results. Bass, 
treble and volume controls are shown and the circuit 
will give all the necessary controls for an inexpensive 
stereo amplifier. A valve such as the popular EL84 
could follow the EF89's in each channel, and would 
provide some 4 watts output. The actual control of 
balance is provided by the 2kí2 linear wirewound 
potentiometer, which should have a rating of about 
5 watts. The slider is connected to chassis, and 
variation of its setting will vary the bias between 
wide limits. One word of warning, operation of 
the amplifier with the balance control set at the 
extreme ends of its track will leave one valve with 
zero bias, and if operated for any length of time 
in this position, will damage the valve. This can 
be avoided, if thought necessary, by inserting a 
fixed value resistor of say 10011 between each 
valve cathode and the balance control. 

There is another method of varying the gain of 
an amplifier, Fig. 9, and that is by adjusting the 
amount of negative feedback. In the example 
shown, the balance control is a 10012 wirewound 
potentiometer inserted between the junction of the 
negative feedback line (the 2.2k1Z resistor from 
output transformer secondary to the lower end of 
the cathode bias resistor of the first valve stage) 
and' chassis. Variation in the setting of this control 
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changes the amount of negative feedback applied; 
it will be seen that both channels are controlled 
simultaneously, but in an inverse manner, i.e., 
increased feedback in channel "A" would be 
accompanied by simultaneous decreased feedback 
in channel `B ", and vice versa. The purist will 
no doubt exclaim that variation in negative feed- 
back not only varies the gain of an amplifier, but 
also affects the frequency response; a greater degree 
of feedback giving a better low frequency response, 
so that relative volume levels will be controlled. 
This does not appear to have any serious 
effect in practice, at any rate in amplifiers 
in the inexpensive class. Indeed a system similar 
to this has been used by a number of commercial 
manufacturers of stereograms. The circuit diagram 
represents one complete channel of a stereo ampli- 
fier, using the two halves of an ECL86 valve; 
the second channel is identical, and only a power 
supply is needed to complete the equipment. As 
in all circuits using negative feedback, it is impor- 
tant to ensure that the feedback is correctly phased, 
otherwise positive feedback, resulting in uncontrol- 
lable oscillation, will result. The amplifier should 
be first constructed with the connections to the 
secondary of the output transformer (other than 
the speaker speech coil of course) omitted, and 
once tested and found to be working satisfactorily, 
the earth and feedback connections can be made 
temporarily to the output transformer secondary. 
If an uncontrollable howling results, the connec- 
tions to the output transformer should be reversed. 

One word of warning, the control potentiometers 
used should be of first class manufacture, and in 
the case of "ganged" components, must be properly 
matched during manufacture. Cheap surplus, 
or salvaged, potentiometers just will not do; they 
will lead to more annoying intermittent faults and 
noisy operation and can . ruin the enjoyment of 
reproduction from an otherwise impeccable ampli- 
fier system. 

Finally, don't let your enthusiasm for straining 
your ears to hear every grain of "movement" 
hamper your enjoyment of listening to stereo 
recordings. Get your -tone and balance controls 
adjusted to your liking, and then leave them well 
alone. 
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suppléas and ideas 
fue the elactronic 

and radie enthusiast 

Ó 

2 

Two items from the Electroniques Manual ... 
Brilliant Valved 'QOILPAX' 

Highly sensitive (1µV for 15dB S/N 
ratio when followed by a normal IF 
Strip) High- sensitivity RF stage 
is designed around EF 183, connected 
in a Miller compensating circuit, 
followed by an ECH81 triode heptode 
frequency changer, using oscillator 
circuits. These give optimum mixing 
conductance on each waveband with- 
out any pulling. Each oscillator not in 
use is shorted out General cover- 
age and hamband models available 
both designed for an 
IF output of 1620 
Kc /s Excep- 
tionally low 
second channel 

interference Units are completely 
wired, tested and aligned. 
Both Models: £12.12.0 each complete 
p.p. 4/ -. 

Today's mostadvancedaeria /rotator 
Aims within ONE DEGREE of trans- 

mitter location Twin synchronised 
motors No guesswork, no irritating 
gear clicks. Precise fine adjustment 
through 365° location Continuous 
Instant Direction Indication - even 
when motor is not in use Accurate 
repeatability - aerial position can 
always be pinpointed Turns the 
heaviest arrays easily under ALL 
weather conditions. 
Price Automatic Model: £17.17.0. 
Compass Model: £12.12.0 + p.p. 3/6. 
Electroniques (Prop. STC Ltd.) 
Edinburgh Way, Harlow, Essex. 
Telephone: Harlow 26777. 

High -grade components for amateur communications 

electroniques 
6716MG 
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HIGH QUALITY 

LOWER COST 
Combine an Armstrong Tuner and Amplifier and you 
have all the advantages of separate units, plus 
compactness, easier installation, and equivalent 
performance at a lower price. 

Stereo model 127, above, derived from the more 
expensive 227, has an identical AM -FM tuner section, 
with an amplifier section designed for those whose 
power requirements are more modest. 

It has a more modest price too, as does the 
mono version model 127M. 

Each Armstrong Tuner -Amplifier is ideal as the basis 
of a high fidelity system for radio and record 
reproduction tape recording, and playback, and each 
unit may be built into your own cabinet or used in 

our optional case, of teak and vinyl hide, as shown. 

For full details and technical specifications of all 
models plus list of over 300 stockists, post coupon or 
write mentioning 3PW67. 

model 127 STEREO TUNER AMPLIFIER £39.10.0 

model 127M MONO TUNER AMPLIFIER £29.10.0 

optional case £3.10.0 

ARMSTRONG AUDIO LTD. WARLTERS ROAD, N.7 

Telephone: NORth 3213 

Name 

Address 

3PW67 

830 

TRAIN AS A 
TECHNICIAN 

If you are aged 17 -25, here's 
your chance to train as one of the 

Army's top technicians in: 

ELECTRONICS or AIRCRAFT 

Your 18 -month technical training course will take you 
up to City and Guilds standard. Six months after 
completing the course successfully you are promoted 
to Corporal. Then it's up to you! Promotion's wide 
open in the technical field today! 

You'll be working on the exciting and advanced 
equipment today's Army uses when it swings into 
action: radio transmitters, closed circuit TV, gunfire 
control equipment, radio transceivers, helicopters. 

There are also opportunities for young men aged 
15 -17 to join as Junior Entrants and train as tech- 
nicians or tradesmen. 

GOOD PAY! 
This year every soldier in the Army is better off. 

Trainee Technicians get £477 a year from age 17- 
and all your food and lodging are free ! At the end of 
18 months, your pay will go up automatically to £714; 
at the end of two years, to £805 ! From there, you'll be 
given every chance to work for promotion and still 
better pay. 

WANT TO KNOW MORE? 
SEND OFF THE COUPON TODAY! 

rTO: ARMY CAREERS MP6(A), 

LANSDOWNE HOUSE, LONDON W.I 
Please send me full details of how to become a Technician 

NAME 

ADDRESS 

TOWN 

COUNTY 

DATE OF BIRTH 

LM221402 (You must be resident in the UK) _J 
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MONTHLY NEWS FOR DX LISTENERS 
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THE BROADCAST BANDS by JOHN GUTTRIDGE 
EUROPE 

DENMARK: Radio Denmark (Shortwave Depart- 
ment, Radio House, Copenhagen V) now trans- 
mits on 15,165 to South America in Danish at 

1600 -1645 and Spanish at 1645 -1715. 
German Federal Republic: Deutsche Welle (Brue- 

derstrasse 1, Postfach 344, 5 Köln) has made changes 
recently :-the following English transmissions: 0300- 
0345 7,160/9.530; 1550 -1630 11,765/9,535; 0130 -0250 
9,735. 

German Democratic Republic: Radio Berlin Inter- 
national (116 Berlin Nalepastrasse 18 -50) now uses 
1,430 / 6,080 / 6,115 I 7,185 / 7,300 for the 2200 -2230 
English transmission. 

Radio Volga (Menzelstrasse 5, Potsdam) is now using 
shortwave as well as the 263 long wave outlet. Has 
been heard in Russia in evening on 9,680. 

Italy: R.A.I. (Via del Babuino 9, Rome) now uses 
following outlets for English transmissions : 2115 -2135 
(Europe) 7,240/6,050; 2205 -2225 9,710/6,010; 2020- 
2040 7,265/5,990; 0100-0120 9,630/6,010. New langu- 
ages introduced are Maltese 1225 -1230 on 9,575/7,235 
and Amharic 2020 -2040 15,150/11,810/9,570. 

Norway: Radio Norway (Oslo) now using two 
11 m.b. outlets. Schedule is 0300 -0430 9,550/9,610/ 
11,850/1,578; 0700 -0830 21,670/11,850/9,610 /17,825/ 
25,900; 1100 -1230 9, 610 /11,850/21,730/25,730 /25,900; 
1300 -1430 21,670/21,630/17,825/25,730/25,900 ; 1500- 
1630 21, 670 /15,175/17,825/25,730 /21,730; 1700 -1830 
21,670/15,175/17,825 /11,850; 1900 -2030 11,850/15,175/ 
9,610/21,670/21,730; 2100 -2230 11,850/9,610/11,735; 
2300 -0030 11,850/9,550/9,610. 

Poland: Radio Warsaw (Al Niepodleglosci 75/77, 
Warsaw) now transmits in English as follows: To 
Europe 1830 -1857 7,145/6,135; 1930 -2000 9,540/7,145/ 
6,135/1,502; 2030 -2100 7,125/5,950; 2130 -2155 7,145/ 
6,135; 2230 -2300 5,950/9,540/1,502; 2303 -2330 818; 
To Africa 1200 -1230 and 1300 -1330 7,145/11,840/ 
15,275; to Australasia 0730 -0800 and 0830 -0900 9,675/ 
11,840/15,275. 

Rumania: Radio Bucharest (P.O.B. III, Bucharest) 
now has six new QSL cards which may be obtained by 
sending six reception reports numbered one to six. 

Sweden: Radio Sweden (Box 955, Stockholm 1) has 
completely revised English schedule which includes use 
of 13 m.b. for first time. Times and frequencies are 
0900 -0930 6,065/21,690; 1100 -1130 6,065/9,705; 1230- 
1300 9,705/21,690; 1400 -1420 11,810/17,840; 1600 -1630 
11,705/17,8400900 -1930 6,065/11,705; 2245 -2315 7,270 
11,705; 0030 -0100, 0200 -0230, 0330 -0400 5,990; 0515- 
0545 11,705; 2015 -2045 6,065/11,705; 2330 -2400 1,178. 

U.S.S.R.: Radio Moscow. There is a new service 
entitled "Radio Station Peace and Progress, the Voice 
of Soviet Opinion ". Programmes are English 0900 -1000 
and French 1000 -1030 on 12,060/15,200/15,360 /15,450/ 
17,710/17,795. 

Radio Minsk (Minsk) may be heard in Bielorussian 
from 2130 -2200 on 5,940. 

Yugoslavia: Radio Belgrade (2 Hilendrarska, Bel- 
grade) now using 6,100/7,200 only for the 1830 -1900 
English transmission. 
AFRICA 

Cape Verde Islands: Radio Clube de Cabo Verde 
(Casilla Postale 26, Praia) gives good reception on 
3,883 in Portuguese 2000 -2200. 

Ethiopia: Radio Voice of the Gospel (P.O. Box 654, 
Addis Ababa) has changed the following English trans- 
missions recently: 1345 -1400 15,315; 1900 -1910 9,705; 
0430 -0455 11,810; 0530 -0555 11,785; 1655 -1710 6,065; 
1900 -1945 15,115; 1630 -1645 11,925; 1755 -1810 9,565. 

Morocco: Radiodiffusion Television Marocaine (1 
Piere Paient, Rabat) now transmits English at 1800 -1900 
over 15,408. 

Voice of America relay, Tangier (Washington 25, 
D.C., U.S.A.) now using the new outlet of 9,660 to 
Eastern Europe. 

Nigeria: Nigerian Broadcasting Corporation (Broad- 
casting House, Lagos) now carrying foreign service 
from 1300 -2200 over 7,275/9,690/11,900. English is at 
1500 -1600, 1700 -1900, and 2100 -2200. 

Rwanda: La Voix de l'lem Fé (Kigali) broadcasts 
from 2000 -2200 over 9,575/11,715 in French. 

South Africa: Radio South Africa (P.O. Box 8606, 
Johannesburg) has replaced 15,205 by 15,215 for the 
2200 -2255 European English transmission. Other 
frequencies are 9,720/11,785. 

Tanzania: Radio Tanzania (Box 9191 Dar es Salaam). 
Test transmissions over a 240kW transmitter have been 
reported as follows 0930 -1000 21,600;1000- 130015,435; 
1530 -1600. Reports are wanted. It is believed a 
regular service may now be in operation. 

ASIA 
Saudi Arabia: Saudi Arabian Broadcasting (Ministry 

of Information, Airport Road, Jeddah) is now using 
9,670 after the scheduled 2100 close down time. 

Ceylon: Radio Ceylon (Department of Broadcasting, 
P.O. Box 574, Colombo 7) broadcasts in its External 
Service as follows: 0700 -0815 to Europe, West Africa 
and Middle East on 15,330; 0915 -1030 to South Asia 
on 17,850. The station is considering changing the 
times of its broadcasts and would appreciate listeners' 
views. QSL cards for the station commercial service 
may be obtained from Radio Advertising Services 
(Radio Ceylon) Cecil Court, Lansdowne Road, 
Bombay, India. 

News was received this month from J. D. Ashworth, 
T. Ibbitson, D. Hobro, S. L. Brunt, A. B. Thompson, 
World Communications Club of G.B., P, Quin, 
International Short Wave Club, J. N. Newport, Radio 
New York Worldwide, Swiss Broadcasting Corpora- 
tion W. E. Bartlett J. W. Smith S. Ormerod. 
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THE AMATEUR BANDS by DAVID GIBSON, G3JDG 
ONE puzzling question posed to experts and 

laymen alike is "Where do all the flies go in the 
wintertime ? ". Variations on a theme now 

prompt me to enquire "Where do all the s.w.l.'s go 
at Christmas? ". Either nobody listened, or else 
you've all gone shy and are not going to confess to 
Auntie Dave what you got up to in the festive 
season. Only a handful of letters in the postbag this 
month (sobs quietly into dirty hanky), so let's hope 
you are all saving those lovely logs for next month. 

Top band has, been surprisingly good at times 
and GDX has been about at quite good signal 
strength. GM stations and the North and Midlands 
have been heard near London at 5 and 6 on a.m. 
phone. Topband addicts might be interested to hear 
that G3JDG is now mobile /M on 160 and many 
Northern stations have been received on the loaded 
whip. 

Frank Videan (St Albans) AR88, long wire, 
listened on 160 in the wee small hours. His log for 
the period 0103 -0630 however is certainly neither 
wee nor small- DJ455, HB9CM, OK2KHF, OL9- 
KRA, PAOPN, VP6TK, W1HGT, W1BTK, W8A- 
NO, ZD8J, 9H1AE. Who said 160 has had it? When 
one considers that these stations were received 
through fish -phone, Loran, v.f.o. swishers and all 
the other noise on 160, it's a very fine effort indeed. 

Mc /s Mixture 
Often an s.w.l. will send in a log for several 

bands, and in order to get in as many logs as 
possible I usually take one or perhaps two bands 
from each report. This month however, I thought 
I'd put in the complete log, just to show how serious- 
ly and diligently some s.w.l.'s listen. 

Robert Iball (Notts), AR88D, 80ft. top and 35ft. 
of 72D, co -ax feeder running S /N. Bob skimmed 
just the cream from his logs and offers -1.8 Mc /s- 
K8CRJ, K8HKB, K8RRH, K9PAW, OE5KE, VE3- 
BWY, VO1FB, W1BHQ, W1HGT, WIWY, W2FYT, 
WA8EMJ, W8GDQ, W8HGW. 3.5Mc /s- VE2BZL, 
W4YWX, W8JMC, W9BGX, YV2GC. 14Mc /s- 
KL7EB, LA2NK /MM, TN8AA, VE5US, VE8BB, 
VP9FK, VP9DH, YV5ALK, 5Z4SS. 28Mc /s-CR- 
7CZ, CX2CO, HI8XAL, HKOAL, KP4CQZ, KZ5- 
TW, LA2MA /MM, UA9EU, UA9WJ, VK5DS, 
VK7SM, 4X4DH, VS9AJC. 

N. Henbrey (Sussex), EA12, 20 metre dipole at 
25ft. Offers a five -band log starting with 80 -HI8X- 
AL, K2DXV, K2ISP, K2RBT, K8YWG, UAfBP, 
VE1ABZ, VE2KC, VE3XK, VO1FX, VO2AW, VS- 
9AJC, WIFZJ /KP4, W3BMS, W4GFW, YV5BTS. 
40 CN8AW, EP2BV, IS1DMN, K5HWA, PY6WA, 
PY7KOG, UA9BE, UW9AF, VK2AVA, VP2AA, 
VP6KL, W3BMS, W4AZK, ZD8ARP, 5A3TW, 
5N2AAS, 9H1AL, 9H1AM, 9X5MH. 20- CE6EZ, 
CR5SP, HP9FC /MM, KR6CO, KL7EBK, OD5AR, 
U5ARTEK, UA9YO, ZP3AB, ZS3XG, ZD8L, 3A- 
2CQ. 15- K2UTC, K3TGS, K4DI, K8RHK, 
K9HCG, MP4BBA, UF6FE, UL7JA, VE1AIT, 
VE2BDT, VE3FJZ /SU, VP5RB, WA1FDU, W5P- 
MZ, YA1FV, ZS4MZ. 10- FH8CD, OD5CN, VE3- 
WQ, VK6CF, ZC4CI, ZC4CN, ZC4RM, ZESJS, 
4U1SU. 

J. Farrer (Herts), HMV domestic receiver, 90ft. 

832 

l.w. says W6 and W7 are now breaking through on 
28Mc /s, while down the other end John remarks 
on the increase in s.s.b. stations on topband. His log 
for 3.5Mc /s reads- CN8AW, CT1EE, DJ1SU, EA- 
2FF, EI4J, F2MO, HI8XAL, K3UZE, K4YGU, 
K8YWG /P (using 50 watts), LA2PM /MM, MP4T- 
BO, OZ1SF, SV2MB, UA3TN, UC2LVK,UP2OJ, 
UR2REK, VE1AIJ, VE2AUU, VE3DMU, VOIFG, 
VS9AJC, WIDRS, W2ZPO, W3AQH, W4RNG, 
W4UHA /P, ZL1BDW, ZL3AKJ, ZL3JC, ZL3RK, 
ZL4KE, ZL4OD, 4X40V. 

Higher up 
I did wonder, some little while ago, if 14 and 21 

were dying or losing their popularity. Not so, as 
some logs prove a different story. 

Paul Baker (Mon.) HE30, 45ft. l.w. sends in a log 
for 14 and 21 of stations heard at various hours. 20- 
FB8YY, HL9TH, HS4AK, UAOEH, VK9AG, VP- 
8CW, VS9OC, YK1AA, 4S7PB. 15- CO8RA, CR3K- 
D, CR4BC, FL8RA, KL7CSR, KV4CX, MP4BBA, 
OH2BBF /MM, PXIPA, ST2SA, TF2WK, VEOMB, 
K4OMM, VK9XI, W7ETD, YA5RG, ZLIAFN, 
ZL2AJV, ZL2KP, 5N2AAR, 6Y5RS, 7X0WW, 
9M2DQ. Paul reckons to- hear Australia, New 
Zealand and Japan on 15 metres between 0830- 
0930 and very often from 1200 -1500 during a 
second opening. 

J. Dunnett (Singapore), Racal 17, 7Mc /s dipole 
at 70ft. for all bands writes in with a report on 14 
and 21Mc /s from way out East. All that lovely sun- 
shine and he has to pinch my best DX too! On 14 
c.w. Jim logged- EA8FG, EA9EO, FK8AH, FM7- 
WP, MP4MAW, VP6PJ, ZD8J, 5R8AW, 6W8CQ. 
While on 14 s.s.b.- CN8CB, CT2YA, CT3AU, G5A- 
AV/K5ZKN, KJ6BZ, KG6IJ, KL7FRY, KW6EG, 
U5ARTEK, VK9XI (Christmas Is.). 3W8AD, 7Q- 
7EC, 9Y4AR. On 21 Mc / s c.w. -HP 1 RP, PZ 1 BX, 
VS6FS, 5N2AAW, 5Z4JW, 9GIRW. With a b.f.o. in, 
s.s.b. stations heard were CR7AN, CT3AU, GB3MM, 
VK9CJ, (Papua), 606BW, 9M1AF. Jim says "We 
also hear lots and lots of G's here ". 

Mumblings 
News and natterings from here and there. First, 

for those trying to brush up their c.w. The RSGB 
organise slow c.w. most evenings on topband. The 
ARRL station has set sessions on most bands most 
days and does a special run at up to 35 w.p.m. for 
those who really reckon they can take c.w. Ten 
metres, still going strong. An interesting letter 
from Barry Tew (G8AVW). Barry says he tuned 
his CR150 down below 28 and heard American 
Citizens Band Stations between 27 and 28Mc /s. He 
thinks these stations are restricted to 5 watts and a 
60 inch antenna. Anyone else heard anything? Mind 
you don't pick up 28Mc /s image if it's a single con- 
version superhet. Contests for the chilly 4 weeks 
called February: 4th. -5th., ARRL phone contest; 
12th., First 70Mc /s contest; 18th. -19th., First 
1.8Mc /s c.w. contest; 18th. -19th., ARRL c.w. con- 
test; March 4th. -5th., Second 2 metre contest. The 
deadline for reports this month is the 20th. How 
about an epistle from you? 
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Ste rn -c lyn e ELECTRONIC CENTRES 

MEMBER 
OF THE 

PANTIYA 
GROUP OF 
COMPANIES 

SULTAN 
solid -state integrated 
Stereo amplifier 

The most advanced design in 
brilliant sew kit form -so 
simplified you can build it to professional standards 
without specialized knowledge and with simple tools. 
Designed for kit builders from the beginning with a system of wiring that enables yen 
to complete each solder joint as you proceed; nothing is soldered twice and there are m, 
unfinished }pinta left waiting to overlook! 
SULTAN performance is a natural result of superb design incorporating the most 
advanced fully proved semi- conductors, and modular substage construction that permit, 
.earohing quality control and precise matching at every stage of assembly. Particular 
attention has been given to the provision of all the additional input, output, and power 
I eke -off facilities ever likely to be required. The compact sized, craftsman finished teak 
cabinet and restrained styling ensures unobtrusive, harmonious matching with almost 
any decor. 

Sultan kit of parts £29.8.0 Assembled and Tested £39.18.0 
Cart. & Ins. 8/6 - Carr. & Ins. s/6 

Terms: Deposit £13.6.0 and 12 monthly payments of £2.8.10, Total credit price £42.12.0. 
carriage and Insurance 8/6. 

Dec,.riptie !cadet free on request. 
:t -.,.in blv Manual avai lrlde scistrat sly. ,/6 incl. I'. & 

DUVIDAL DM -391 DYNAMIC 25/- 1 
P $P 

ló 

High grate dynamic bis.'rt in Ill li plan! i,' body with grey and silver 
trim. With pull -uit stand for desk use. Direct replacement for many 
recorders; standard 50 K ohms Impedance permits use with most 
other equipment. Size 21 x li x tin. deep. With 4ft. cable and 
standard ply mo plug. 

DUVIDAL BM -3 CRYSTAL MICROPHONE 
Matching desk stand 12/6 extra.] 3 9/ 6 P. & P. 2/0 

Versatile stick microphone with muting switch, can be used 
with floor or desk stand, neck cord or in the hand. Finished 
in chrome and black enamel, supplied complete with lead, 
neck harness, and removable stand adaptor. High impedance 
only. 

DUVIDAL DM 51 DYNAMIC 
Omni -Directional Ideal for MICROPHONE 

high quality recording and P.A. work 

£6.19.6 A superb non -directional microphone 
incorporating features normally found 

P. & P. 316 only in extremely expensive profes- 
sional units. An excellent frequency response of 50- 15,000 cycles 
permits use in high quality recording high -fldelity reproduction 
and all general microphone usage. Robust, engine turned body 
has Integral slide switch. Beautifully styled with fluted detach- 
able head; matt black and satin silver finish. Complete with 
desk stand and clamp. floor stand adaptor, and lit. lead and plug. 
In fitted pack. Impedance 50,000 ohms. 

** *TAPE RECORDING EQUIPMENT 

With (. track heads £10.10.0 

MAGNAVOX 363 
TAPE TRANSPORTER 

Manufactured to precise limits that permit recording and 
tape playback to the highest standards set by the Music 
industry. 
Simple reliable design employs a single high -duty motor with 
heavy flywheel. Features include fast wind on and rapid 
rewind, pause control, 3 -speed selection with interlock, 
built -in revolution indicator, plano key controls. Speeds 
11, 31 and 74 i.p.s. Wow and flutter 0.15% on 71 i.p.s. 
Max. spool size Tin. Playing time up to 120 min. per track 
from 1,200ft. standard tape. Size 134 x 11ín. plus 54m 
below mounting board. 

With 1 track heads £13.10.6 Add 10 /- carriage and 
insurance 

TYPE 'C' 
TAPE PREAMPLIFIER 

. 

Specially developed by Mollard Laboratories for use with high 
quality replay systems and supplied specifically matched for use 
with the Magnavox 363 tapedeck. 
Features include: Ferroxcube pot core Inductors for treble 
equalization, push -pull oscillator incorporating ferroxcube 
transformer, adjustable output for matching to existing high - 

quality amplifier systems, inputs for Min. Pick -up, Radio, etc. 
Valves: 3 x EF86, EC82 and EM81. Totally enclosed in cane. 
Size 111 x 64 x 31m. high (Panel 111 x 34m.). Power supply 

71 0 ' q 
/ : lb ' G chassis. Size 64 x 44 x 441n. high to facilitate remote location 

of 300 v. d.c. at 26 mA. and 6.3 v. at 1.5 A. Is on separate sub - 

from tape heads. 
A Pre-amp. and power í14.1O.0 Assembled f 20,1 0.0 pack. Kit of parts and tested 

Add 7/6 carriage 
Terms, Deposit £6.17.0 and 12 monthly payments of £1.6.11. Total credit price: £23. 

HF/TR3 TAPE AMPLIFIER 
Easily the best complete tape amplifier available to the home 
builder. Supplied already matched for the Magnavox 963 
tapedeck, but may be readily matched to most other decks. 
Features include: switched equalization for all speeds (CCIR 
standards at 74 i.p.s -). Treble boost incorporated during 
Record. Bass boost during playback, speaker output matched 
for 3, 7.5, and 15 ohms, additional outputs for extension 
speaker, phone monitoring on Record and Hi -Fi playback 
through existing systems. Inputs for M. Pick -up, and VHF 

f- 
(b? 

I' 

1 Mk. 
Valves: EFBO, ECC83, EL84, EM81, EZ81. Size overall: 

i. f' ul 11 x 6 x gin. (Panel 131 x 310.). Power pack on separate 
chassis size 74Áx 3 x 41m. _ 

- - - -- Amp. power pack. 
Kit of parts í1Y,10.0 Assembled f20 15 0 Add 7/6 

and tested caer. 
Terms: Deposit 26.19.0 and 12 monthly payments of 01.7.2. Total Credit Price £28.5.0. 
carrying Case specially designed to take Magnavox 363 and HF /TR3 unit. Superbly constructed finish, dark grey 
cloth, £5 extra. loin. x bin. elliptical speaker suitable for use with above. 

stern- c1VIE* TREMENDOUS 
PRICE BREAKTHROUGH 
inNEW UNIVERSAL RECORDING TAPES 

TENSILIZED, preslretched. extra strong 
Fully frequency spectrum response 
Guaranteed playing times 

STERN -CLYNE make huge bulk purchases of recording 
tapes from the world's biggest manutaeturers -and hand on 
the enormous price advantage to their =dowers. The 
quality is unequalled: Tensilised to ensure the most permanent 
type of base. Highly resistant to breakage, moisture, heat, 
cold or humidity. Highly polished, splice -free finish. Smooth 
output throughout entire audio range. Ideal for your most 
treasured recordings, cheap enough to use all the time. 

Double -wrapped -distinctively boxed. Available 
in both P.V.C. and Polyester qualities. 
TENSILIZED P.V.C. 
8m. 250ft. Long Play .. .. 5 
Sin. 6001t. Standard 8 
Sin. 900ft. Long Play .. 
5f in. 1,20011. Long Play .. 
7m. 1,200ft. Standard . - 

7in. 1,800ft. Long Play 
TENSILIZED POLYESTER 
Soin. 600ft. Double Play 
Sin. 1,200ft. Double Play 
5f in. 1,800ft. Double Play 
Olin. 2,40011. Triple Play 
lin. 2,40011. Double Play 
7m. 3,600ft. Triple Play 
TRIPLE BARGAIN OFFER 
3 -Reel packs of 3in. Professional quality tape in 
self mailing boxes with fill-in address label on 
reverse. Works on all tape recorder.. 250ft. per 

i. Famous Audio Magnetic brand. 13 5 P. l'. 1 /fid. I 

.. 10 
12 
12 
15 

11 
15 
22 
37 
25 
50 

3B1 
RECORDER 
CASE £5 
Houses a complete tape 
recorder. Designed to take 
the Magnavox 363, Stem - 
Clyne HF /TR3 Tape Am- 
plifier and Power Pack plus 
10 x bin. speaker. Size overall 
191ín. wide x 144-in. deep 10110. 

TAPE HEAD 
DEMAGNETIZER 

29/6 
P. & P.2 /- 

A must for serious tape users! Tape heads become permanently 
magnetized with constant use; effect is cumulative and leads to 
background noise that prevents the achievement of perfect 
recordings. Highly effective, maim operated device is simply 
applied to recording head and carries magnetic condition through 
series of hysteresis loops of diminishing amplitude leaving head 
substantially free of magnetism. Cleans any tape head in seconds. 

DUVIDAL TAPE SPLICER 14/6 
Carriage 1 /6. 

Essential for editing the 
making immaculate joints in 
broken tape. Twin clamps 
hold broken ends in perfect 
alignment: integral cutting 
tool makes diagonal splice 

and trims away urplus splicing tape when Join is complete. 
Size only 3 x2 x 14ìn. high. 

SEND FOR CATALOGUE 
A 1/- P.O. brings new 100 -page Sound and Science Catalogue 
packed with unique items; profusely illustrated. 

Mail Order Et all enquiries to Dept. P.W.3, 
3 -5 EDEN GROVE, LONDON, N.7 
Tel. NORth 8161/5 
LONDON: 
18 Tottenham Court Road, W.I. MUS 5929 
2:3 Tottenham Court Road, W.I. MUSeum 3451 
:309 Edgware Road, W.2. PADdington 6963 
109 Fleet Street, E.C.4. FLEet Street 5812 
162 Holloway Road, N.7. NORth 7941. 
9 Camberwell Church Street, S.E.5. RODney 2875 
220 Edgware Road, W.2. PADdington 5607 
CROYDON: 
12 Suffolk House, George Street. MUNicipal 3250 
BRISTOL: 
'26 Merchant Street, Bristol 1. Bristol 20261 
LIVERPOOL: 52 Lord Street. Royal 7450 
MANCHESTER: 
20/22 Withy Grove, M/c 4. Blackfriars 5379/5246 
SHEFFIELD: 1225 The Moor. Sheffield 29993 
NOTTINGHAM: 
Lostosas House. Lincoln Street. Nottingham 45889 
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What is new 
from 
Richard Allan 
for the 
Audio Fair? 

Well. for the moment we're keeping It dark, but we'll whet your appetite 
by telling you that it is a superb new Loudspeaker containing three 
units. This, however is where conventional similarity between it and 
other loudspeakers end, as it combines a refreshingly new approach to 
stereophonic reproduc- 
tion with great flexibility 
and economy. 

Designed and developed 
by the same team that 
produced the brilliant 
high fidelity module 
(which will also be 
making an appearance 
of course), you can be ' ¿ 

certain that something 
special will be heard in 
our demonstration room 
at the Audio Fair. 

For further details please contact: 
RICHARD ALLAN 
RADIO LIMITED 
Bradford Rd., Gomersal, 
Nr. Leeds, Yorks. 
Tel.: Cleckheaton 2442/3 

THE BEST OF ALL CIRCUIT 
BOARD SYSTEMS 

Best because it is the only one in the world by which you can 
produce a single circuit board to your own requirements without 
having to use chemicals, etching, heat or special tools, yet the 
end result equals a printed circuit in all respects and is even 
better in others. Applying this system, called "Cir -Kit" is very 
cheap, quick and it can be easily modified. As such, it is used 
in laboratories and by experimenters as well as all up -to -date 
constructors. Basically, "Cir -Kit" comprises 95% pure copper 
strip and sheet backed by a unique adhesive protected by an 
easily removed backing. 'Cir -Kit" Pack No. 3 contains approx. 
15ft. of }in. strip, 6 x 4in. sheet and a 12 x 6M. laminate board - 
enough for about 10 average circuits. In sealed pack with 
instructions -15/ -. 

A 16 WATT HI-FI STEREO AMP 
USING "CIR -KITT FOR ECONOMY AND EFFICIENCY 

The Peak Sound SA.8 -8 integrated stereo amplifier and pre - 
amp with tone controls is a first -class compact design using 
14 matched transistors, "Cir -Kit" and ready -drilled metal chassis. 
Assembly is exceptionally simple. For use with high -quality 
ceramic or crystal stereo cartridges and 3 -5 and 8 -15 ohm 
loudspeakers. This Peak Sound constructor's kit is absolutely 
complete, even down to wire and solder and includes excellent 
step -by -step illustrated instructiosn. With front panel, 14 tran- 
sistors, chassis, "Cir -Kit" etc. 
£12.19.6 Peak Sound Mains Power Pack 75/ -. 

From good stockists or direct in case of difficulty 

PEAK SOUND (HARROW) LTD. 10 ASHER DRIVE, MILL RIDE. ASCOT, 

BERKS. Wiekfieid Row 3217 

Distributors to the radio wholesale and retail trade 
TECHNICAL SUPPLIERS LTD., 63 GOLDHAWK ROAD, W.12. (01- 603 -2581) 

The New Picture - Book' way of learning 
ELECTRICITY (5 Vols) 
ELECTRONICS (6 Vols) 
ELECTRONIC CIRCUITS (2 Volsl 
INDUSTRIAL ELECTRICITY (2 Vols) 
SYNCHROS & SERVOMECHANISMS (2 Volsl 

You'll dud it easy to learn with this outstandingly successful The books are based on the latest research into simplified 
new pictorial method -the essential tacts are explained in learning techniques. This has proved that the Pictorial 
the simplest language, one at a time; and each Is Illustrated Approach to learning is the quickest and soundest way of 
by an aci urat e , art°.a-t.ype drawing. gaining mastery over these subjects. 

The series will be of 
exceptional value in 
training mechanics and 

technicians in electricity, 
Radio and Electronics. 

WHAT THIS MONTH'S ENTHUSIASTIC 

READERS SAY 

"My praise for a fine set of books ..." L. O., Welling. 

"I am eery satisfied seta these carefully written and well expressed 
manuals ... " A. W., ahanklin. 

"They are concise and easily understood and I agree with everything 
that other readers have said in their favour ... " W. W., Darlington. 
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TO SELRAY BOOK CO. 
60 HAYES HILL, HAYES, BROMLEY, KENT 

Please send me Without Obligation to Purchase, one of the above sets on 7 Days 
Free Trial. I will either return set, carriage paid, in good condition within 7 days 
or send the following amounts. Basic Electricity 70/-. Cash Price or Down Payment 
of 15/- followed by 4 fortnightly payments of 15/- each. Basic Electronics 82/ , 
Cash Price or Down Payment of 15/- followed by 5 fortnightly payments of 15/- each. 
This offer applies to UNITED KINGDOM ONLY. 
Tick set required (only ONE set allowed on free trial). 

BASIC ELECTRICITY 70/- BASIC ELECTRONICS 82/- 
BASIC ELECTRONIC CIRCUITS 40/- 
BASIC INDUSTRIAL ELECTRICITY 40/- 
BASIC SYNCHROS & SERVOMECHANISMS 38/- 

ALL PRICES INCLUDE POSTA E LL PRICES INCLUDE POSTA E 

Signature 

NAME 

(If under 21, signature of parent or guardian) 

FULL POSTAL 
ADDRESS 

BLOCK LETTERS BELOW 
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uractically 
l HENRV 

E began this series -so long 
ago, it seems -with a pass- 
ing glance at the kitmaker. 

From time to time we have taken 
a harder look. Now, with the 
glittering commercial confections 
of the Radio Show behind us, 
and our corns beginning to heal, 
we may return to glare more 
closely at the subject. Recently, 
the need arose for an inexpensive 
portable amplifier. Inexpensive, 
for Henry's relations all appear 
to be touchingly impecunious. 
Portable, because the thing had 
to be lugged around the country 
as an aid to illustrated lectures. 

Obviously, a transistorised ver- 
sion was called for. Equally 
obviously, the various commercial 
products had to be ruled out - 
first because their prices indicated 
the parts were at least gold - 
plated, and second because no 
manufacturer considered that 
mono production was worthwhile. 
The answer -build it yourself. 

But the particular kit that 
seemed appropriate for the pur- 
pose, and remarkably cheap, was 
from a firm a little less illustrious. 
A preliminary (unofficial) glance 

An old Caxtonian duplicator 

at the circuit showed it to come 
from a fairly trustworthy stable. 
The advertisement showed an 

attractive finished job. So Henry 
showed his money and plunged 
. . . up to his top - knot in 
trouble! 

The kit came in a tatty card- 
board box; each piece wrapped 
in a screw of crumpled paper. 
Careless unpacking could easily 
have whittled away half the con- 
tents. But the greatest disappoint- 
ment was the literature that pre- 
tended to be a guide to 
construction. 

Apparently run off by a shell - 
shocked operator of an old 
Caxtonian duplicator, on Gov- 
ernment surplus blotting paper, 
pinned in a Chinese order of 
page numbering, it should have 
detened us from the start. 

Between us we managed to 
make some sense of the hiero- 
glyph and laid out the parts for 
checking against the list. (My 
typewriter nearly wrote lost' -and 
it would have been more approp- 
riate.) Several components were 
missing, and remained so, despite 
a ferreting amidst the packing. 
Others had been substituted, which 
only became confirmed as we 
ploughed through the barely leg- 
ible text. We made up the miss- 
ing quantity -secretly commiser- 
ating with some innocent not 
blessed with a pretty full spares 
box. Then we amended the given 
list, if only for the sake of 
posterity. 

The actual building was not 
too bad, provided one already 
had a fair knowledge of the 
techniques. The absolute beginner, 
despite what the advertisements 
claimed, would have been bogged 
down before the third page. The 
selector switch was physically 
different from the diagram, and 
connections had to. be worked 
out. One or two unexplained 
wires appeared, and the pro- 
jected colour coding could not be 
followed because different lengths 
of different colours had been in- 
cluded. Again, no obstacle to the 
experienced, but .. . 

No 31 

To Kit Or Not 

We shall skate mercifully over 
some other points -vital paxolin 
spacers missing; too many nuts 
of one size, not enough of 
another; an extra switch on the 

The thing refused to work 

diagram, not mentioned in the 
text; no flats on the control 
spindles; no spigot holes drilled, 
and chassis holes out of align- 
ment. And, incidentally, no 
solder! 

The important point was that 
the thing refused, pointblank, to 
work. At this stage, the novice 
slings it back to his supplier and 
pays the fee he could have laid 
out before his hair went grey, to 
have his pet rebuilt. We reverted 
to first principles and cast aside 
the instructions, checked the 
diagram against the original de- 
sign in an old technical magazine, 
made due allowances for the 
alterations that had obviously 
been done more with a view to 
economy than efficiency, and 
eventually got results. 

An unlucky case? Maybe, but 
we would like to hear of other 
experiences. We would even like 
to see a Constructors' Guide to 
Kits. Henry reckons he knows 
which firms would top the list 
as 'Best Buys'. 
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FREE 
INSIDE EVERY COPY OF 

PRACTICAL 

This unique record has been specially made to launch a 

new series on REPAIRING RADIO SETS, beginning in 
next month's PRACTICAL WIRELESS. Written by two top 
experts in the field, and supplemented by the record, this 
important series will enable you to diagnose and remedy 
faults in radio receivers, amplifiers and other equipment. 

APRIL ISSUE 
ON SALE MARCH 3rd 

MAKE SURE OF YOURS ! 
Hand this Form to your Newsagent 
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TO 

The sounds made by a variety of radio faults...r.f. and i.f. instab- ility, overloading, component noise -are reproduced on this record, together with identify- ing commentaries and fault - free passage for comparison. 
TEN TYPES OF FAULTS 

NAME OF 
NEWSAGENT 

Please reserve /deliver the April issue of PRACTICAL WIRELESS (2/6), on sale 
March 3rd, and continue until further notice. 

Name 

Address 
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IMPROVING THE 

R11 / 
C. MOLLOY 

ALMOST twenty years have gone by since the 
first R1155 communications and direction 
finding receiver became available to the 

public through the surplus market. Since that time a 
lot of useful information has been published on this 
R.A.F. aircraft h.f. receiver in the technical journals, 
but often in issues that are now out of print. This 
article does not include a complete circuit diagram, 
but gives general information plus details of im- 
provements that the author has made to his own 
receiver. 

The standard model covers the range 75kc /s to 
18.5Mc /s in '5 bands, with a gap from 500kc /s 
to 600kc /s and another from 1.5Me /s to 3.0Mc /s. A 
second, less common version, designated L or N, 
omits the lowest range, 75kc /s to 200kc /s, but 
covers the Trawler Band, 1.5Mc /s to 3.0Mc /s. The 
two types are otherwise identical, having a single 
r.f. stage, mixer, two i.f. stages, a b.f.o. and a 
triode output stage feeding high impedance phones. 
An external power unit is used. 

REMOVAL OF D.F. COMPONENTS 
As the R1155 is a dual purpose receiver, many 

of the d.f. components can be removed without 
affecting the performance of the communications 
section leaving space for additional items to be 
added and, incidentally, reducing the total power 
consumption. A circuit diagram of the R1155 to- 
gether with notes, is available from an advertise - 
iser in PRACTICAL WIRELESS. From this the 
readers can locate the d.f. components and decide 
which of them he would like to remove. The 
associated valves are V1, V2 and V8 and these 
are shown in Fig. I. The meter balance control, 
meter amplitude control, meter deflection switch, 
aural sense switch, and associated wiring also can 
be taken out, to give extra front panel space. 

The job of removing the d.f. components should 

va O 

be tackled systematically, removing one item `at a 
time and checking in each case that the receiver's 
performance is unaffected. If a mistake is made 
it should then be easy to pin point where it 
occurred. Care should be taken, especially at valve 
bases, not to break the continuity of the heater 
and h.t. lines. 

DECOUPLING CAPACITORS 
At this stage a check of all paper decoupling 

capacitors is advisable. There are two types, both 
of which are metal cased. Those mounted above 
the chassis are easily found, being cylindrical (fin. 
diameter, 3in. high) and secured to the chassis by 
a large nut. Age may have brought about leakage 
and an easy method of checking is to use a volt- 
meter set to a range suitable to measure the h.t. 
supply. Connect the meter positive lead to the 
receiver's h.t. positive line and the negative to the 
capacitor to be tested after electrically removing 
it from the h.t. line. A good capacitor will make 
the meter needle kick and then return to zero; 
this is caused by the charging current flowing into 
the capacitor. A faulty capacitor will either give a 
steady reading or the needle will gradually fall to a 
low value. Any faulty capacitors should, of course, 
be replaced. The lot had to be changed on the 
author's receiver (using modern components of the 
same value). 

A number of smaller cylindrical decouplers can 
be found in several places within the coil com- 
partment. These seem to be less prone to leakage 
and can probably be left alone. But it is well 
worth checking all the paper decoupling capaci- 
tors, as a defective one can make a considerable 
difference to the performance of the receiver. 

LINING UP 
No difficulty should be experienced lining up the 

i.f. stages. Figure 1 shows the position of the three 
i.f. transformers and the dust cores are readily 
accessible through the screening cans. The i.f. fre- 
quency is 560kc /s. 

Disconnect the top cap of the frequency changer 
valve V4 and apply 560kc /s to the valve from a 
signal generator. The magic eye can be used as 
a peaking indicator, but make sure the a.v.c. is 
inoperative by turning the master switch to either 
the OMNI or O position. Set the volume control 
to maximum (reducing signal generator output as 
necessary) and adjust the cores of each i.f. trans- 
former in turn, starting at the last stage (number 
3) and working towards the front end. 

The r.f., mixer and oscillator circuits can be 
lined up on each band in turn by choosing align- 
ment points near the ends of the bands and inject- 

R.F Mixer Oscillator 

®®OO® OOOO® OOOO® 

Fig. 1: Top view of the receiver showing position of the Fig. 2: Layout of the trimmers, viewed from the front of the 
receiver. major components. 
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RF Mixer Oscillator 
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Fig. 3 (above): Side 
of the coil compart- 
ment viewed from 
front of the receiver. 

Fig. 4 (left): Simple 
stabiliser, see text for 

details. 

ing an appropriate signal to the aerial input. If 
a signal generator is not to hand tune to a broad- 
casting station of known frequency and use it 
instead. This is not really a satisfactory method 
owing to the difficulty of obtaining a steady signal, 
but at a pinch it will do. Switch off the a.v.c., turn 
the gain control to maximum and use the tuning 
indicator. The trimmers are adjusted at the h.f. end 
of the band and the dust cores at the other. It will 
not be necessary to touch the oscillator section 
unless the scale calibration is out of adjustment: 
often peaking the r.f. and mixer trimmers will 
suffice. The location of all trimmers is shown in 
Fig. 2. A 4BA box spanner will be required to 
adjust the majority of them. The layout of the 
coils is shown in Fig. 3. The cores can be adjusted 
without removing the cover of the coil compart- 
ment. 

L18 comprises 2 tuned chokes which assist in 
maintaining a constant oscillator voltage through- 
out ranges 1 and 2. They should not be adjusted. 

L12 is an i.f. rejector and is connected to the 
mixer grid circuit on ranges 3 and 4. To adjust, 
inject 560kc /s to the r.f. circuits, then tune the 
receiver to the 11 end of range 3 or the h.f. end 
of range 4 and adjust the core for minimum output. 

Ll is only used on d.f. and can be ignored. 
L4, L5 and L6 are the r.f. coils for ranges 3, 4 

and 5 respectively. These are located above the 
chassis inside large cylindrical cans (see Fig. 1) 

and the cores are accessible from the top. 

AERIAL TRIMMER CONTROL 
A simple but very useful addition to any receiver 

is an aerial trimmer. A small variable capacitor of 
50pF will do, connected in parallel with the r.f. 
section of the main tuning capacitor. It is used 
to counteract any loading effect the aerial may 
have on the first tuned circuit. The capacitor can 
be mounted on the front panel in the space vacated 
by the meter deflection or aural sense switches. The 
moving vanes are connected to chassis and a short 
length of coaxial cable is run from the fixed vanes 
to the rear section of the main tuning capacitor; 
the cable braiding should be earthed. The r.f. 
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trimmers will now have to be re- adjusted on all 
bands and this is done with the aerial trimmer set 
to minimum capacitance (vanes out). The aerial 
trimmer is used to peak signals after they have 
been tuned in and the effect will be most apparent 
at the h.f. end of each band. 

BANDSPREADING 
Although the slow motion drive, especially the 

later type, is excellent, a bandspread control is a 
definite advantage on the higher frequencies. It can 
also be used for dial setting to counter the effects 
of oscillator drift on lower frequencies. Ideally, a 
twin -gang variable capacitor of about 20pF per 
section can be used, mounted below the chassis 
underneath the main tuning capacitor. One section 
should be connected in parallel with the oscillator 
(front section) and the other to the mixer (centre 
section) of the main tuning capacitor. The writer 
was unable to obtain a twin -gang capacitor of suit- 
able dimensions and as two single variable capaci- 
tors were to hand, decided to use these instead. It 
was found advantageous to have two controls in- 
stead of one, though of course they were less 
convenient to use. After making this modification, 
the oscillator and mixer trimmers have to be re- 
peaked and this should be done at the h.f. end of 
each band with the vanes of the band spread 
control fully open. 

Care should be taken when drilling through the 
front panel as it is of double thickness at this 
point. Swarf may fall between the inner and outer 
sections and later find its way into other parts of 
the receiver. It is not too difficult to remove the 
outer panel including the scale cover, if the slow 
motion drive is taken off first. 

VOLTAGE STABILISER 
Frequency drift, especially on the higher frequen- 

cies, can be . a nuisance and a considerable improve- 
ment can be obtained by stabilising the voltage at 
the oscillator anode. A type VR 150/ 30 voltage stabili- 
ser was used (Fig. 4 shows the connections). This 
stabiliser has an octal base and can be plugged into 
the valveholder previously used for V8. All the d.f. 
wiring should, of course, be removed from this 
valveholder including the heater supply. The 22k11 
resistor (R28) in the oscillator anode circuit has to 
be replaced with a 1.5ktt # watt resistor. Resistor 
R28 is located inside the coil pack on a small tag - 
board which is mounted on the chassis at the left 
hand side as viewed from the rear of the receiver. 
One side of this resistor is connected to h.t. positive 
and the other side goes to a common lead which 
runs between L15, L16, L17 and L18. Remove the 
strap to the h.t. positive line and run a wire to 
pin 5 on the base of the stabiliser. 

It was thought worthwhile to stabilise the voltage 
at the screened grid of the frequency changer too. 
Voltage changes on the screen grid can cause small 
changes to the oscillator frequency. Since the screen 
grid voltage can vary in sympathy with the a.v.c. 
voltage it is possible for some kinds of fading to 
produce variations in the oscillator frequency which 
will give rise to objectionable distortion. The 
majority of receivers do not apply a.v.c. to the 
mixer valve, probably for this reason. An obvious 
solution is to disconnect the mixer from the a.v.c. 

www.americanradiohistory.com

www.americanradiohistory.com


line, however, the a.v.c. on the R1155 is very 
efficient and rather than disturb it, it was thought 
better to stabilise the screen grid voltage. Only 
one additional resistor is required to do this and 
it is shown in Fig. 4 connected between pin 5 of 
the stabiliser valve and pin 4 of V4. The two 
resistors connected to pin 4, a 22kfZ and a 27kí2, 
should be removed but the connection to the 
decoupler should be left. 

R.F. GAIN CONTROL 
The volume control on the R1155 is a little 

unusual as it consists of a twin -gang potentiometer. 
One section (0.5M1ì) is an audio volume control 
while the other (50kf2) controls the gain of V3, 
V4, V5 and V6 by applying a steady controllable 
voltage to the a.v.c. line. When the master switch 
is in the a.v.c. position only the audio gain con- 
trol is effective, V3 to V6 being controlled by the 
normal a.v.c. voltage. When the master switch is 
in the OMNI postition, the 0.5Mf2 section is out 
of circuit allowing maximum audio gain. Also, the 
a.v.c. line is disconnected from the a.v.c. diode load 
and joined to the 50k1ì section which then forms 
part of a biasing network situated between h.t. 
negative and the chassis: 

In short, when the a.v.c. is on, the receiver output 
is controlled manually by the audio gain control. 
When the a.v.c. is off, the audio gain is fixed and 
the combined r.f./i.f. gain control is effective. 
This is a sensible arrangement and is more or less 
how one woud use a receiver with separate r.f. 
and audio gain controls. There are occasions though 
when one wants to reduce only the r.f. gain to 
avoid overloading the frequency changer with a 
strong signal. However, to do this with the R1155, 
the i.f. gain has to be reduced too. 

A separate r.f. gain control will solve this prob- 
lem and one can be installed quite easily by placing 
a 5kí2 potentiometer between the chassis and pin 8 
of V3. The potentiometer can be fitted underneath 
the chassis so that the shaft projects through the 
front panel below and to the right of the main 
tuning capacitor, maintaining symmetry of control 
layout (including the two bandspread controls). 
Alternatively, the potentiometer can be fitted in one 
of the spaces along the top of the front panel 
which were previously occupied by d.f. com- 
ponents. 

The left hand terminal of the potentiometer as 
viewed from the rear, is connected to chassis. The 
strap from V3 pin 8 to chassis is removed and a 
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Fig. 5 (top left): Simple 
attenuator. 

Fig. 6 (top right): Germanium 
diode noise limiter. 

Fig. 7 (left): Silicon diode 
limiter. 

wire is run to the central terminal of the r.f. gain 
control. A 0.1µF decoupling capacitor must be con- 
nected from pin 8 to chassis and it is essential to 
connect this component direct to pin 8 and not 
to the centre terminal of the potentiometer, other- 
wise instability will occur. 

TAPE OUTLET 
The phones output from the R1155 is suitable 

for direct connection to a tape recorder. ln a previ- 
ous article a description was given of how to fit a 
front panel phones socket. Adjacent to this, a 
second socket can be fitted for use as a tape outlet. 
A 0.11AF 350VW capacitor was used to isolate the 
headphones from the input of the tape recorder 
and it was wired between the line terminals of 
the phones and tape socket, at the rear of the 
front panel. The second terminal of each socket 
was connected to the chassis which should be 
earthed. 

An attenuator may be required for some record- 
ers. Figure 5 shows a simple attenuator which, if 
it is required for permanent use, can be wired 
between the tape and phones socket. 

NOISE LIMITER 
A subject that is almost certain to start a dis- 

cussion among radio enthusiasts is that of noise 
limiters. Many circuits have appeared : some are 
good, others not so good; the method of operation 
of some is simple, of others it is obscure; some 
operate on the i.f. stages of the receiver, others 
are used on the audio; some automatically adjust 
themselves to the signal level, others have to be 
set manually; and so on. Unfortunately there are 
snags of one sort or another connected with many 
noise limiters. To be effective, some of them have 
to be set so that they tend to clip the signal causing 
distortion, which may, of course, be acceptable. It 
is obviously better to have a partly distorted signal 
that is audible, than one which is lost in noise. 

It was finally decided that a simple audio limiting 
circuit applied to the phones output of the R1155 
would probably be as good as any. Figure 6 shows 
the circuit of a parallel type of audio limiter. 
Either valve or semiconductor diodes can be used 
but in each case the main drawback of this circuit 
is the same. The diodes have to be reverse- biased 
so that they will only conduct when the bias voltage 
is exceeded. If 1.5V dry cells are used, the limiter 
will not act until 3V peak -to -peak is applied to it, 
which is ample to drive a pair of headphones. 

It is possible to throw away the biasing batteries 
and use silicon diodes in the noise limiter circuit; 
since these devices do not conduct in the forward 
direction until a forward bias is applied (the level of 
which varies according to type). Figure 7 gives 
details of such a circuit using 0A202 diodes. 
Germanium diodes were tried, but discarded as 
they distorted the output. 

The limiter is connected between the output 
transformer and the phones socket; it is convenient 
to mount the components at the rear of the socket 
itself. The effect of the limiter is immediately 
apparent, removing the usual clicks, bangs and 
static crashes. As the volume is turned up a point 
is reached where no further increase in output is 
obtained. Any further advance of the volume con- 
trol only brings about distortion. 
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a two- transist 
PERSONAL PORTi 

R. LI 

REFLEXING in this personal radio makes two 
transistors do the work of four. Often it is 
not easy to carry out successfully, but works 

reasonably well in this circuit, even over an output 
stage feeding an earpiece. The quality depends 
upon using a good earpiece and the type specified 
is Ardente ER250. 

Alignment problems do not exist in a receiver 
that has only one tuned circuit. On the other hand, 
as it takes as many as four tuned circuits to 
suppress a powerful transmission and enable a 
weak signal to be heard, it is mainly a local station 
receiver. Reaction could be added to sharpen selec- 
tivity, but risks instability, and there is probably 
some r.f. feedback already. It is almost unavoid- 
able when a t.r.f. circuit is put into miniature form, 
since the input and output of the r.f. amplifier are 
working at the same frequency, and are close 
together. 

With a ferrite aerial, an r.f. amplifier is essential, 
because a detector can only respond effectively to 
strong signals. At low signal levels the detector is 

insensitive and produces increased distortion. A.F. 
amplification cannot, in general, make up for a lack 
of r.f. amplification. 
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T 
et,°qq;L1Qd 
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i 
R2 R4 C3 

10kI1 1Bkfl T50yF 
1°2.5V 

Fig. 1: Circuit diagram of the two -transistor radio. 

A I-5V battery is capable of providing all the 
volume needed in an earpiece. The low voltage, 
however, accentuates the non -uniformity of gain 
over the medium waves, and sensitivity decreases 
towards the high- frequency end. Improved sensitivity 
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and increased volume could have been obtained 
on a 3 -volt supply, but this would have involved 
extensive modification. Most of the difficulties of a 
t.r.f. circuit would disappear- if it were designed to 
recieve a single frequency like the i.f. amplifier of 
a superhet. Instead it has to be tunable over a wide 
frequency band, and conditions vary considerably 
over the tuning range. Here the circuit is aperiodic 
except for the input, although L3 with only 20 
turns should assist in maintaining the r.f. gain at 
the high- frequency end. 

Eyelets 

Battery 
contact ® 
strips 

(tinplate) 

6BA bolts 

PVC. tape securing ferrite 
aerial 

i i 
i i 

i 

% 

Volume 
control 

8BA 
bolt 

3.5mm 
jack socket 

Fig. 2: Mounting board using "Cir -kit': 

Tuning is effected by a 300pF miniature plastic 
dielectric capacitor across a 70 turn winding on the 
ferrite aerial, and this is coupled by a coil of five 
turns to the base -emitter input of Trl. The two 
transistors serve first as r.f. stages feeding the detec- 
tor via a small step -up transformer, and then as a.f. 
stages amplifying the a.f. from the detector. The 
overall a.f. gain is about 40 times with negative 
feedback applied by means of R5 to reduce distor- 
tion in the output stage. A step -up ratio to the 
detector is possible because the detector is work- 
ing at a rather low signal level at which its impe- 
dance is fairly high. Ideally there would be a 
further step -up to a tuned circuit, but this, though 
desirable, would involve the complication of ganged 
tuning. 

R.F. TRANSFORMER 
The r.f. transformer is wound on a Iin. ferrite 

ring because this has very little external field and 
avoids r.f. instability through magnetic feedback to 
the ferrite aerial. It is more compact than a ferrite 
pot core, and can be wound fairly easily. Very little 
of the a.f. at the collector of Tr2 can reach the 
detector via this transformer, although winding the 
coils L3 and L4 on separate rings coupled by a 
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capacitor of about 200pF might be a better arrange- 
ment, and would still give a step -up to the detector. 
The r.f. at the collector of Tr2 is passed via the 
transformer to the detector, but after the modulation 
is extracted, it too must be filtered out, and only the 
resulting a.f. is passed back to the base of Trl so 
that the transistors can now function as a.f. ampli- 
fiers. 

The success of reflexing depends upon this 
sequence of filtering, and r.f. current must also be 
kept out of the earpiece leads in order to prevent 
re- radiation and hand -capacity effects when tuning. 
This is the purpose of the bypass capacitor C5. 

TRANSISTORS 
A direct- coupled circuit requires fewer compo- 

nents, and a complementary arrangement of a 
p -n -p transistor followed by an n -p -n can take a 
form which does not require any adjustment. D.C. 
feedback to overcome drift is applied via R6 to 
the emitter of Trl. The potential divider consisting 
of RI in series with R2 provides a "reference 
voltage ". The resistance R3 is necessary mainly 
because of the low supply voltage. D.C. stability 
would be somewhat better on a higher supply 
voltage, because the base -emitter potential drops of 
the transistors would be a smaller part of the total 
voltage. 

A silicon transistor 2N2926 is deliberately chosen 
for Tr2 because of its large base -emitter drop. This 
permits a larger current in Tr1 for a given load 
resistance R4. The total current of the receiver is 
under 2mA and of this about one -third of a milli - 
amp flows in Tr I. The first transistor could also be 
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Fig. 3: Printed circuit as alternative to Fig. 2. 

a silicon transistor, but of the p -n -p type, such as 
2N3702. However it was found that the germanium 
r.f. transistor AFI16 gave a larger output. Comple- 
mentary circuitry can be confusing, and the lead 

arrangements of the two transistors should be 
studied carefully before insertion into the circuit. 
The lead arrangements of the silicon and germa- 
nium transistors are depicted in Fig. 5 which also 
shows the positions of the corresponding holes in 
the mounting board. 

The detector diode DI is connected with the red 
end towards the volume control. The polarities on 
the electrolytic capacitors should also be carefully 
observed, otherwise the circuit will stop working in 
a short time. The metal case of C2 is connected to 
the junction of R1 and R2, while that of C3 is 
connected to the negative side of the battery. The 
battery itself must be correctly inserted, although 
no damage appears to occur from an accidental 
reversal when the rest of the circuit is in order. 

CONSTRUCTION 
The components are assembled on a small 

mounting board of'cin. insulating material. "Cir- 
Kit" strip on the underside is an alternative to a 
printed circuit, although rather close spacing is 
involved. Holes for component leads are drilled 
with a No. 60 drill. Guide marks are then made 
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Fig. 4: Details of the mounting board. 

with a scriber for the edges and ends of the strips. 
The "Cir -Kit" strip is cut to length, then the paper 
backing is prised off with the point of the scriber, 
holding the end of the strip with small forceps or 
tweezers. When all the strips have been pressed 
down in position, the mounting board is placed 
with the copper side downwards on a flat wooden 
surface, and the holes can then be drilled through 
the strips, smoothing them afterwards where neces- 
sary. Joins between adjacent strips can be made by 
soldering short pieces of 24s.w.g. tinned copper 
wire across them, and in one or two instances, gaps 
between the strips can be widened by cutting away 
some of the strip. 

Drill for 1/4 
clearance 

Material:-146" Bakelite 
laminate mounting 

boar 

34 

Drill 
for SBA 

-34- 

Drill for 
3.5mm 

jack socketL 

/, 

16 

FERRITE AERIAL 
The 3 x fin. ferrite rod is a piece broken 

off from a longer rod. A method of doing so is to 
wind two turns of tin. Sellotape tightly round at the 
point where the break is required. Place the rod 
on a hard surface and position a metal chisel at the 
edge of the Sellotape. A sharp tap with a hammer 
will usually produce a clean break at this point. 
The ferrite rod is then covered with p.v.c. tape and 
wound with 70 turns of 24s.w.g. enamelled wire. The 
ends of the wire are fixed with a strip of of p.v.c. 
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tape. A piece of the tape is then applied around the 
middle of the winding and the five -turn coupling is 
then wound on top. Owing to the shortness of the 
aerial the winding has to be in the middle for maxi- 
mum signal. The ferrite aerial is fastened on to the 

L1 L2 L1 

applied around the perimeter of the ring and folded 
inwards. It can be pushed into the centre from each 
side to cover the ring completely. The 40 -turn 
winding requires 27in. of 36 s.w.g. wire. Double 
silk -covered may be used, but should be waxed 

before winding since the 
wire has to be threaded 
through the core 40 times 
and this can impair the 
insulation. The 20 -twin 
winding may consist of 
15in. of 30s.w.g. wire. 

Battery contacts may 
be formed by folding 
strips of tinplate to the 
shape shown in Fig. 6, 
and are attached under- 
neath the mounting board 
by small eyelets. The 
smallest eyelets obtainable 
are the type made for 
insertion in Veroboard, 
and are thus suitable 
for -rein. material. In 
assembly, the component 
leads are passed through 
their respective holes, 
bent over, clipped, and 
soldered to the copper 
strips with printed circuit 

solder. Ease of construction is more important 
than the ultimate in compactness. Resistors stand 
vertically on the board. A heat shunt, e.g., the 
Antex type, can be used when soldering the 
transistors and diode. Special care is needed as 
the leads are made very short so that the transistors 
project no higher than the variable capacitor. 
Although it takes longer, the best method is 
perhaps to apply the soldering iron for a second 
at a time, followed by an adequate cooling interval. 
The high frequency performance of transistors 
seems often to be impaired by soldering without 
adequate precautions. 
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Fig. 5: Component arrangement above circuit board. 

mounting board by strips of p.v.c. passed through 
slots in the board. It is raised above the surface by 
tin. squares of the -Ain. material cemented to the 
mounting board under the ends of the rod. 

TUNING CAPACITOR 
The round -head screws supplied with the 300pF 

Dilemin capacitor are too short for mounting on 
the Ain. material and can be replaced by similar 
6BA screws +in. long. The washers supplied are 
Eccentric disc 
engaging in 
slot on side 

BBA countersunk 
screw sobered to 

eccentric disc 

Tongue on lid Battery contact 
inserted in (thin tinplate) 
slot on side 

Removable Battery retainer\ 

- 
`1 1 

r2 

Battery ., Two eyelets securing 
contact each battery contact 

Fig. 6: Sectional elevation 

Battery 
contact 

0 0 

showing battery contacts. 

placed between the capacitor and the board, as it 
requires to be raised slightly to clear a ridge around 
the tuning shaft. A check should be made on the 
length of the screws projecting through the board, 
as the capacitor will be damaged if these screw in 
too far. It should also be kept in mind that the 
end stops of the capacitor will be damaged if the 
shaft is turned beyond its normal range, especially 
as it is a little stiff to turn at first. 

Before winding the two single -layer windings 
on the ferrite ring (type FX1593), #in. Sellotape is 
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CABINET 
The case is made from Mn. material glued at the 

edges with Bostik clear adhesive. A strip of leather - 
cloth is glued round the sides of the box and 
trimmed with scissors. A piece is glued over the top 
and trimmed neatly round the edge so that the 
join is almost imperceptible. The back, too, is 
covered with leathercloth, and is removable by 
giving a small screw half a turn with a screwdriver. 
The locking device consists of an eccentric disc 
which enters a slot in the side. The three slots 
required in the sides are made before assembly by 
drilling series of holes with a No. 60 drill. These 
can then be merged by inserting the tapered end of 
a nail file. 

There is an opening in the end of the case for the 
edge -type volume control, which also incorporates 
the on -off switch; and to enable the chassis of the 
receiver to drop into place, the hole in the case 
for the tuning shaft is elongated slightly. This can 
be done by using the lin. drill in the manner of a 
saw. 

A combined tuning knob and dial is constructed 
from three discs as shown in Fig. 8, and is fixed on 
the shaft by a piece of wire through a hole drilled in 
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* components list 

Resistors: 
R1 12kû 
R2 10kû 
R3 2.2kû 
R4 1.8k11 
R5 2211 
R6 1 k11 

Coils: 
L1 70 turns 24swg 
L2 5 turns 24swg 
L3 20 turns 30swg 
L4 40 turns 36swg 
Miscellaneous: 
Earpiece, Ardente type ER250 with cord and 3.5 mm 
jack plug. Jack socket 3.5 mm. Ferrite rod. Ferrite ring 
core type FX1593. Battery, 1.5V type U16. Edgewise 
pot. (Volume and on /off switch) 5k11 with switch. 

Capacitors: 
C1 0.1µF 125V polyester 
C2 10µF 15V electrolytic 
C3 250µF 2.5V electrolytic 
C4 5,000pF tubular ceramic 
C5 5,000pF tubular ceramic 
VC1 300pF Jackson "Dilemin" 

enam. wire 
enam. wire see text 
dsc wire 
dsc wire 

I- 

BBA 
countersunk 
Dolt and nut 
soldered to 
%2 eccentric 

tinplate 
disc 216 1 

1.-«21 

11 
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Fig. 7: Constructional details of the case. 

Fig. 8: Individual parts for the tuning scale. 
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the shaft with the No. 60 drill. The knob is covered 
with Ieathercloth to match the case, except for the 
end of the shaft exposed in the centre for decorative 
effect. The scale round the edge is marked approxi- 
mately in hundreds of kilocycles and is covered 
with clear plastic. 
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THIS month we will take a look at the 
Americas. The prolific stations of South 
America are usually best heard in the spring, 

when North America is less favourable. Some of 
the most consistent are PRG3 (1280kc/s), PRA3 
(860); YVQO (650), HJED (820), LR4 (910), LR1 
(1070), PRF4 (940), PRA2 (1040), ZFY (760). 

Central America and the Carribean are usually 
more difficult to hear except for a few outstanding 
ones such as Radio Americas, Swan Island (1157, 
but frequency varies) and PJB Bonaire (800). Others 
to look for include CMBC Havana (690), CMCA 
(830), Jamaica (650), St. Lucia (840), Guadeloupe 
(640), ZBM1 Bermuda (1235- together with spuri- 
ous pop pirate signal!), HOL55 (1315), TGRB 
(1120) TIRICA (625), PJD2 (1295), Belize (834) and 
the regular St. Pierre et Miquelon on 1375. A 
consistent one last season was XEW Mexico City, 
now suffering from splash from Milano; how- 
ever it is often strong from 0500. 

The east coast USA and Canadian stations, of 
course, can be heard very early in the evening when 
conditions are good, long before the Europeans sign 
off and loggings have occurred as early as 1730! 
With peak conditions they can be heard as late as 
0900. Early arrivals to look for include WHDH 
(850), CJCH (920), CJON (930), WAVY (1350), 
WINS (1010), CBA (1070), CJCB (1270). Even mid - 
West stations have been heard comparatively early - 
WOAI (1200) and KMOX (1120) both before 2300. 

Some channels are known as "graveyards" 
because they are occupied by dozens of low - 
powered local stations and no dominant station is 
apparent -just one weak signal on top of another. 
1240, 1340 and 1400 are. examples. Some stations 
make use of two frequencies (shared time), e.g. 
WFAA and WBAP both operate on 570 and 820. 
Other stations operate during daytime only. Also 
remember that on many channels both USA and 
Canadian stations operate. Which makes it impor- 
tant to take care in identification. 

Some easy ones are WNBC (660), WCBM (680), 
WABC (770), WCBS (880), WBZ (1030), WHN 
(1050), WBAL (1090), WNEW' (1130), WCAU 
(1210), WKBW (1520), WQXR (1560). More diffi- 
cult high power stations include WFAA /WBAP 
(820), WCCO (830), WJR (760), WSB (750), WOWO 
(1190), WLS (890), WHO (1040). 

You should add a few Indian stations to the 
log this month in the early hours between 0030- 
0200. Most have some English programmes 
(mainly newscasts). Most likely ones are Rajkot 
(910), Lucknow (760), Sangli (1250), Ajmer (600), 
Ahmedabad /Baroda (in parallel on 850), Delhi 
(1070), Bombay (1040). Several others have been 
logged. Radio Pakistan is more difficult but look for 
Lahore (630), Quetta (750), Rawalpindi (1150). 

Japan is heard only rarely in Britain (but often 
in Sweden due to polar paths reflection). But try 
around 1500 on 1250 for Vladivostok, a good catch. 

.Alistair Wood /and 
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Cycles for ever 
WHAT a strange point of view Mr. 

Covington has (PRACTICAL WIRELESS, 
January, 1967). Surely, the only sane 
outlook is to have descriptive terms 
wherever possible. Everyone who can 
remember back must realise the difficulty 
a beginner has in memorising a multi- 
tude of non -descriptive terms. If all Mr. 
Covington is worried about is verbal 
speed, what can be quicker than the 
usual " cycles "? 

Regarding written speed, surely the 
three letter m.p.h. is simpler than the 
five letter plus oblique mile /h. 

I think that the answer to the change 
for changings' sake group is to simply 
ignore them -I shall certainly continue 
to write c/s and say cycles for cycles 
per second. 
W. Lee. Hull. 

R1155 information 
RECENTLY there have been letters in 

this magazine concerning the R1155, 
from Mr. Tye and myself. I would like 
to state that although I said I would 
get copies made of any information I 
received, I cannot get them done free. 
Many readers have written asking for 
the information and only one has sent 
the money for the copying. The charge 
for this is ls. per page. 
A. R. Preston. London, S.E.8. 

Phonetics again 
I AGREE entirely with the letter of 

Charles Mitchell (November 1966 issue). 
Most amateur radio operators operate 
fairly powerful transmitters. They are 
fully competent to operate their equip- 
ment or else they wouldn't be licensed 
amateurs. The one quality they lack, is 
use of codes and abbreviations. Mr. 
Mitchell says he had heard a ham on 
80m using very different phonetics when 
repeating his callsign in the same 
transmission. I have listened to hams 
doing this many a time. Sometimes the 
callsign is given without the use of 
phonetics, and we, the S.W.L. fraternity 
and the amateur who he is in QSO 
with, are subject to "garbled" call signs. 
I think that before licences are granted 
the applicants should be tested on their 
knowledge of abbreviations, etc., set 
down in the Geneva Radio Regulations, 
1959. It would be interesting to hear 
what other readers think of my idea. 
S. Haagensen. Grimsby, 

Lincolnshire. 

Price correction 
The price of the Electronics 

(Croydon) Ltd., " Supertone 
radio, as advertised on page 779 of 
February issue, should be £3 19s. 6d. 
and not as printed. 
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NEWS AND.. 
COBRA AND THE COMMODORE FROM K -B 

The latest in the K -B range of portable radios are the Cobra (left) and 
Commodore (right). Both mode /s feature modular construction which 
makes servicing a very easy job -the r.f., if. and a.f. sections being 
three plug -in units. The transistor complement is the same in both 
receivers: 2 x ÁF117, 0070, 2 x AC127 and 2 x 0081. 

The Cobra embodies a 5in. speaker and cabinet dimensions are 
51 X 10Yr x 21 in. and the Commodore having a 7 x 3j in. speaker, 
measures 7 X 121 x 21 in. Both receivers cover long waves and have 
bandspread on the medium wave band and have provision for an 
earpiece which is provided as an optional extra and both sets have a 

car aerial socket. Tape recordings can be made from the Commodore. 
The cabinet of the Cobra is Arabian blue plastic with a chrome 

plated fascia and satin finished aluminium fold -down handle. The 
Commodore is in a wooden cabinet covered in grey leathercloth with 
chrome finished knobs and trim. The Cobra costs 121 gns. plus 3s.8d. 
surcharge and the Commodore 18 gns. plus 5s.3d. surcharge. 

CHRISTMAS MAYDAY CALL FOR RARE DRUG 
A ham radio broadcast from Vienna promptly translated into 
action by a Swedish newspaperman resulted in the emergency 
despatch from the Wellcome Chemical Works, Dartford, on 
Christmas Day of 100 tablets of a rare drug which may be the 
last hope of prolonging the life of a patient in Zagreb, Yugo- 
slavia. 

The emergency call, put out on behalf of Dr. Otto Schinkler 
of Vienna, was for the drug Alkeran needed by his sister, a 

doctor at the 1st Polyclinic in Zagreb, to treat Eviord Storjok, 
a 35- year -old patient suffering from cancer. With pharmacies 
closed and continental telephone lines jammed with Christmas 
goodwill messages, Dr. Schinkler enlisted the help of Friedrich 
Stobel, a ham whose Mayday call was picked up by a fellow 
ham in Stockholm. 

Action began when Fred Bramberg, on duty at the Stockholm 
newspaper "Expressen ", received news of the broadcast by 
telephone. At about 4 p.m. Bramberg was able to reach by 
telephone Dr. Fred Wrigley, Overseas Director of The Well- 
come Foundation Ltd. 

With the aid of Mr. W. L. Jeffrey, general manager in the 
overseas unit and Mr F. G. Rundall, General Works Manager, 
the tablets were located in the Wellcome Chemical Works. 
They were handed to Mr. Alan Stubbs, head of the Works 
despatch section who, despite having one leg in a plaster cast, 
delivered them to B.E.A. Export Cargo Unit to be put on the 
first connecting plane for Zagreb. 
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...COMMENT 
THE BRITISH ACOUSTICAL SOCIETY 

A significant milestone in the history of British Acoustics has been the 
formation of the British Acoustical Society. This resulted from meetings 
arranged by the Royal Society between representatives of architecture, 
engineering, medicine and pure science. 

Appropriately, in view of its importance to large sections of the 
community, the first meeting was a two -day symposium on aircraft 
noise. Subsequently, symposia have been held on such diverse subjects 
as underwater acoustics and acoustical investigations of defects in solids. 

For full particulars of membership apply to Dr. R. W. B. Stephens at 
the Physics Department, Imperial College, London, S.W.7. 

RADIO 390 LOSE APPEAL BUT BACK ON THE AIR 
An order of certiorari to quash the convictions against Radio 
390 and two Company directors (see last month's issue for 
court report), was dismissed by a two -to -one majority in the 
High Court of Justice on 13th December. Estuary Radio Ltd., 
who own Radio 390, switched their transmitter on again 
New Year's Eve in open defiance of the Post Office, and are 
now broadcasting as before from the former anti- aircraft fort 
on Red Sands in the Thames Estuary. The other 'pirate' radio 
station BBMS, which was also prosecuted for illegally broad- 
casting from another fort in the Thames Estuary, is still, as far 
as we know, operating in the medium wave band. 

GRUNDIG SV80 POWER AMPLIFIER 

Grundig announce a range of high quality Hi -Fi units, amongst which 

is the SV80; a fully transistorised mains powered stereo amplifier with a 

transformeriess output stage. Provision is made for the connection 

of a radio tuner, tape recorder and record player and there are output 
sockets for loudspeaker assemblies and headphones. Finished in light 
walnut or teak the cabinet matches other items in their Hi -Fi range. 

Technical specification: Mains voltage, 110 -130 - 220 -240V 
50 /60c /s; Power Consumption, 120W max.; Transistors. 14 x BSY76- 
4 x BSY51 -2 x BSX40 -AD 152-8 x 2N2148; Diodes, 2 x ZF27- 
2 x GF580 -2 x ECO 1106 -8 x EC03390 -DZ62; Channel Separa- 

tion, better than 46dB; Frequency Response, 20- 20,000cIs f 1dB; 

Damping Factor 20 at 5n, 60 at 150; Input Sensitivities, Mic 7.5mVI 

100k52, P.U. (Magnetic) 4mV/47k52, P.U. (Crystal) 220mV -3V/ 1 M52, 

Radio /Tape Recorder 250mV/470kû; Output Sockets, Speaker 2 x 552 

(4- 1652), Headphones 2 x3000; Output Power is 2 x 40W (Music 
Power) and Controls are: Volume, Stereo Balance, Bass and Treble; 

Distortion Factor is less than 0.5 %; Power Bandwidth, 10- 50,000c /s- 
1 % distortion; and Balance Regulation, up to 10dB. 

Starting a club 
I WAS glad to read the letter from 

G3VLJ last month, and I would like to 
encourage any young reader in that area 
to contact him. There may be older 
readers who know young beginners and 
who could tell them of the proposed 
club. Mr. Hansen and I have corres- 
ponded earlier on the topic, and I know 
he is keen. 

I have always thought and hoped that 
the next move in the youth service 
would be a growth of radio and science 
clubs, so best wishes to the Croydon 
area. 

By the way, if there are any interested 
young people in the Holloway /Camden 
Town area who would like to contact 
me, I would be very pleased to hear 
from them. 
Ken Smith, G3JIX. 82 Granville Road, 

Walthamstow, E.17. 

Foreign equipment 
FROM time to time I have observed 

letters published in your journal from 
readers who have purchased foreign - 
made receivers and equipment which 
have broken down and been left inactive 
due to requirement of special parts 
which the suppliers are unable to supply 
or have a " I couldn't care less " attitude 
when letters are written to them request- 
ing data and availability of parts in the 
country the product is marketed in. 

I am surprised to see, why persons in 
Great Britain who have such an abun- 
dant source to draw from in their own 
country, purchase products made abroad. 
It could be in my opinion, the price at 
which they are sold. A similar product 
made at home (Great Britain) does cost 
more, I agree, but there is always the 
dependability of the manufacturer being 
able to supply the necessary parts if 
they are of a special nature to the 
instrument concerned. 

I have had similar experiences with 
American - made products, which I 
ordered from New York. Certain parts 
in an oscilloscope purchased in kit form 
were missing when the parcel arrived, 
and after a correspondence that lasted 
over a period of years, I was told that 
the kit-maker had gone out of business 
and they were sorry they couldn't supply 
parts; would I be interested in ordering 
another kit ?!!! The result has been that 
I have a white elephant in the house. 

I have, however, experienced that the 
British manufacturers are most co- 
operative in supplying technical informa- 
tion of their products, and any special 
parts for many of the test equipment 
that I own, and service has been very 
prompt. 
S. M. Sharifi. Teheran, 

Iran. 
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SOLID STATE THERMOMETERS 
AND THERMOSTATS 

M 
OST textbook descriptions of transistor 
action pay a fair amount of attention to the 
effect of varying temperatures on the opera- 

tion of transistor circuits. As far as the normal 
operation of circuits is concerned, the temperature 
dependence of all the transistor parameters is a 
problem which must be taken care of in the design 
of equipment. If we wish to use transistors as 
temperature detectors, however, we must find a 
way to obtain the maximum temperature sensitivity 
in order to make the thermometer action as sensi- 
tive as possible. 

The most temperature dependent parameters of 
any transistor are the leakage currents, and of the 
two leakage currents of importance, the more sen- 
sitive is the collector leakage current in the 
common emitter connection with the base open cir- 

Ito 

Tri 

-Vcc 

OV 

K. T. WILSON 

one milliamp flows in the collector of Tr2 at room 
temperature. VR2 is then adjusted so that the meter 
reads zero at room temperature. 

The circuit as drawn provides a range of ten 
degrees centigrade (eighteen degrees Fahrenheit) 
for full scale deflection. It is therefore very suit- 
able for interior use where temperatures fall within 
this range (15 -25 degrees centigrade). The experi- 
menter can readily devise methods of extending this 
range; for example the collector loads of Tr2 and 
and Tr3 could be dropped to 68052 and a 5mA 
meter used. Alternatively, the circuit of Fig. 3 could 
be used. Here the temperature sensitive transistor 
forms one of the long -tailed pair of the meter cir- 
cuit, and the Zener diode has been replaced by a 
resistor. It should be noted that these circuits are 
entirely unsuitable for car radiator measurements, 

Left to right. Fig. 1: Path of leakage current l'co. Fig. 2: A simple thermometer circuit using l'co to record temperature 
fluctuations. Fig. 3: Alternative circuitry using a long tailed pair. Fig. 4: Circuit of a simple thermostat. (Tri. Tr2, Tr3 - 

0070, 71, 44 etc). 

cuited. This mouthful is usually shortened to I"co. 
For most germanium transistors, the value of l'co 
approximately doubles for every ten degrees centi- 
grade rise in temperature; or, to put it another 
way, the I'co increases by about ten per cent per 
degree centigrade. 

A thermometer circuit using this principle is 
shown in Fig. 2. Trl is the temperature sensitive 
transistor with the base open -circuited. VR1 is 
adjusted so that the leakage current at room 
temperature produces a voltage I"co. (RI + VR1) 
which is slightly greater than the stabilising voltage 
of the Zener diode Z1 (4.7 volts in this case). This 
voltage produces a current in the base of Tr2, 
and hence an amplified current in the collector of 
Tr2. The value of VR1 should be adjusted so that 
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as the temperatures encountered may be destruc- 
tive to the transistors. 

Finally, Fig 4 shows a sensitive thermostat using 
the same principle. In this case the resistance in 
the emitter of the sensing transistor is high for 
the maximum sensitivity. To enable the first stage 
to be coupled directly to the second, Tr2 is an 
n -p -n type. In some cases where great sensitivity 
is not required and a low- current relay is available, 
the n -p -n transistor can operate the relay , directly. 
As shown, the output of Tr2 is directly coupled 
to a power transistor Tr3 which operates the relay. 
This arrangement is capable of controlling tem- 
perature very closely, the only backlash being due 
to the relay. 
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RADIO HI -FI COMPONENTS TEST EQUIPMENT 
H.T. 20 Rectangular Horn Tweeter ALL ITEMS SENT POST FREE Ideal for 2 -way 

and 3 way 
speaker sys- 
tems ensuring 
smooth and 
clean repro- 
duction. Out- 
put 20 watts. 
Impedance 16 
ohms. Re- 
sponse 1,500- 
18,000 cps. 
84.2.6. 

CROSSOVER NETWORK 0228, 30 2 
way 14/6. CN216, 160, 2 way, 1416. 

ALL TRANSISTOR MONO & 
STEREO PRE AMPLIFIERS 
Provide extra stage of amplification for 
use with magnetic cartridges, tape and 
microphone inputs. Both models 
feature wide band paws range, 20- 20,000 
cps. As reviewed in The Gramophone, 
Dec. 1966. 
PRE 301 MONO 24.12.6 
PRE 302 STEREO 85.15.0 

EAGLE FMT41. FM TUNER 
Sub -miniature 6 transistor 3 diode F.M. 
Tuner. Covers 88 -108 Mc. Operates 
from 9 -volt battery, micro miniature 
circuit giving brilliant FM reception. 
Ready to use, simply connect to your Hi 
Fi amplifier. Instructions supplied. 

£8.10.0 

REMOTE CONTROL STER 0 

HEADPHONE STATION LS 2. 
A junction box for connecting stereo 
headphones to a stereo or monaural 
system. Separate controls for each 
channel. On /off switch. Stereo sockets 
allow two sets of headphones to be 
used. With Instructions and 20ft. f 
6 conductor cable. £3.5.0 

EEK28. 28 
PROJECT CONSTRUCTIONAL KIT 
This advanced educational kit is excel- 
lent for beginners as well as the more 
advanced experimenter. Not even 
soldering iron is needed. Complete with 
60 page booklet giving full details 
of suggested circuits. £6.1 0.0 

IMP. AC ELIMINATOR 
with a double wound step down transfor- 
mer to operate 9v Radios, £1 .8.6 cl. -. , from AC Mains. 
TAPE HEAD DEMAGNETIZER 
MODEL TO. 79 

Compact, easy 
to handle. Will 
remove mag- 
netism from 
tape heads per- 

mitting Improved recordings. Reduces 
harmonic distortion and noise leve1,85 /8. 
Also Two Probe version TD 108, 88/6 

AIWA TP.712 2 -SPEED 5" REEL 
MAINS AND BATTERY TAPE 
RECORDER 

Loaded with features hitherto only 
found in more expensive tape recorders: 
AVC system automatically adjusts 
recording volume level. TWO -WAY 
OPERATION: A.C. mains or batteries 
TWO HOURS OF RECORDING 
TIME: Using 1.6 mil 600 ft. tape. 
REMOTE CONTROL: TONE CON- 
TROL: LEVEL METER: indicates 
recording and battery levels. Other 

features include 15 and 31 i.p.s. speeds, smooth 
operating push- button keyboard, input for radio, 
record player, TV, etc., socket for an external 
Speaker. Complete with Dynamic microphone, 
earphone, Sin. 600ft. tape, lin. empty reel 
batteries and A.C. lead. Sine: 1241n. x 105in. x 
3tin. 262 Gns. 

EAGLE PRODUCTS 
MAGNETIC STEREO CARTRIDGES 

8111070 GOLD M10077. SILVER 
Response: 20- 20,000 cps Response'. 20. 18,000 cps 
Output: 1MV at 1Kc/ Output: IOMV at 1Kc/ 

1cm /Sec. bcm /Sec. 
Stylus: 0.6 Mil diamond Stylus: 0.7 Mil diamond 
Tracking Pressure Tracking Pressure 

1 -2.5 grams. 2-4 grams. 

£6.12.6 £5.14.6 
As reviewed In Hi Fi Nam Sept. 1966. 
Bothfeature singularly smooth reproduction and incisive separation of stereo channels 

EAGLE SA100. 10W INTEGRATED STEREO AMPLIFIER 
A compact, versatile integrated 
unit for monaural or stereophonic 
reproduction from record player, 
tape recorder and tuner. Power 
output 5 watts per channel. Fre- 
quency response 40- 20,000 c.p.s. 

£18.0.0 
EAGLE AFM100. AM -FM TUNER 
Combines shoot of advanced features that easily make it the finest AM -FM tuner in its 
class. A tuned RF stage on FM, AFC circuit and a heavy flywheel giving smooth but 
effortless tuning, built in AM Ferrite aerial. FM.88- 108Mc. £29.0,0 AM 535 -1605 K/s. 

MS80. 20W ROSEWOOD SPEAKER 
SYSTEM 
The perfect answer for the music lover who wants full range 
fidelity in a compact system. Features an 8in. full range 
high compliance speaker with an output capacity of 20 watts 
RMS. Frequency response: 30- 20,000 c.p.s. Resonant 
frequency: 30-40 c.p.s. Sensitivity: 97 db /w. Flux 
density: Over 12,000. Impedance: 16 ohm. Size 14 5in. 
high x 105 /rain. wide x 8in. deep. £14.14.0 
As well as this beautifully designed speaker there are two 
other models MS65. 10 watts EMS at 812.12.0 and MS40 
6 watts EMS 28.10.0. 
All three speakers are finished in magnificent rosewood and 
the entire cabinet filled with acoustic damping material. 
UD4OH CARDOID 
DYNAMIC MICROPHONE 

Features a pop - 
proof diaphragm 
and superior anti 
feed -back proper- 
ties, reduces feed- 
back and room re- 
verberation. O /p: 
-42 db. Res- 

ponse: 60- 
12,000 cps; 
10K ohm im- 
pedance 86.6. 

DM81C. CARDOID 
DYNAMIC 
MICROPHONE 
Superb quality with 
ball head for distri- 
buted cardoid front- 
al pick -up. Output: 
-52db. Response: 
40- 13,000 cps. 
Impedance 60 
Kohm. 8q 7 0 

27 other microphones available. 

SR165. ALL BAND 
COMMUNICATION RECEIVER 
This entirely new professional type communication 
receiver features frequency coverage of 635 KcIs- 
30 Mc /s for complete general coverage. In parti- 
cular ham bands are arranged in the same calibra- 
tion scale, so that the band switching can be 
accomplished rapidly. 

DM24HL 
A 
goose- 
neck 
dual 
impedance 
microphone 
600 ohm - 
20% ohm. 
Response: 
50- 11,000 
cps. 

26.6.0. 

£48.0.0 
FOR FULL DETAILS OF THESE AND MANY OTHER ITEMS SEND FOR FREE 
COMPREHENSIVE CATALOGUE, EAGLE NEWS AND ORDER FORM. ALL ITEMS 
AVAILABLE POST FREE AND COVERED BY 12 MONTHS' ;GUARANTEE. 

CALLERS WELCOME AT OUR HI -FI SHOWROOM 

RELDA RADIO LTD 
(Dept. P.W.15) 87 Tottenham Court Road, London, W.1. 

TT.144 DYNAMIC 
TRANSISTOR 
TESTER 
Tests in-circuit or 
ont of circuit. Identi- 
fies PEP and NPN 
types. Indicates 
electrode open cir- 
cuits, short circuits 
and current drain. 
Complete with in- 
struct i,,nn, 

£4.10.0 

TT.145 DE -LUXE 
DIODE TESTER 

MULTI METERS 
T.20A 1,000 o.p.v 12.15.8 
TK.261,000o.p.v 22.16.6 
EP.1OK 10,000 o.p.v 84.17.8 
EP.10KN 10,000 o.p.v. , 15.8.0 
EP.20K 20,000 o.p.v 16.19.6 
EP.20KS 20,000 o.p.v 86.8.0 
EP.30K 30,000 o.p.v 87.19.8 
EP.3OKN 30,000 o.p.v 89.0.0 
EP.IOKN 60,000o.p.v 811.19.0 
EP.100KN 100,000o.p.v 114.19.6 

RF.40 RF FIELD INDICATOR 
Broad tuning covers 1.250 Me /stn five 

ca Ilbr tad 
banda Can 
also be used 
as frequency 
checker. De- 
tects unde- 
sired radia- 
tion or spur- 
ious frequen- 
ciea RF is 

measured on an accurate E4.10.0 
200 µA panel meter. 

41-132110-vb 

0 a 

0 

TRANSISTOR 

£9.7.6 

WI -2. TRANSISTORISED 
WIRELESS INTERCOM 
No wires, no installation needed, 
simply plug them into AC power 
point and talk. Units have press - 
to -talk lock switch and on-off volume 
control. Ideal Intercom or Baby Alarm 
for home, office. £14 12 0 °'m- factory. 
DP303. DOOR PHONE INTERCOM 
Ultra sensitive transistorized intercom 
designed so that you may answer 
the door from within for greater 
convenience and safety. 

£4.12.6 Other intercoms 
available. 

MCK.2. MORSE CODE KIT 
Two station morse code kit supplied 
with instructions. 50ft. of connection 
wire and morse code £2.2.0 harts. 
WIRELESS MICROPHONES 

WM909 (as Illustrated) 
Pocket I'M Wireless 
transmitter complete 
with tie -pin microphone. 
Transmits clearly up to 
100 yds. and ls fully 
tunable over the entire 
FM band. Simply used 

ith an FM radio or 

aneó £14.0.0 
Also available WM808 

£21.0.0 
Professional stick type 
FM Wireless Microphone. 

These cannot be operated in U.K. 
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FUTURE BROADCASTING PLANS 
ri HE Postmaster General, Mr. Edward Short, 

has at last presented Parliament with the 
long overdue White Paper dealing with broad- 

casting. Although the contents of this Paper 
(Cmmd. 3167, obtainable from Her Majesty's 
Stationery Office, price ls. 6d.) will not affect many 
readers directly, it is interesting to note the Govern- 
ment's views on broadcasting. 

"The Government have under review various 
major aspects of broadcasting policy," the White 
Paper states. "First among them was the question 
of the BBC's finances. Besides this, there were 
various proposals for the further extension of the 
broadcasting services; that there should be a fourth 
television service; that a service of local sound 
broadcasting should be introduced; and that there 
should be an extra service of sound broadcasting 
entirely given over to music . . . 

"In reaching the conclusions announced in this 
review, it has of course been the Government's 
duty to consider both what purposes the proposals 
for further extending the broadcasting services 
should seek to serve, and what organisation would 
best promote those purposes. The Government have 
also had to consider to what extent it would be 
in the national economic interest to allow these 
extensions. It is not enough that they should be 
desirable in themselves. The overriding considera- 
tion is whether the country can afford them." 

FINANCES OF THE BBC 

The first thing the White Paper looks at in detail 
is the finances of the BBC. Reference is made to 
the fact that the BBC have already started another 
television service (BBC-2); that they are providing 
self -contained television services for Scotland and 
Wales; that they have greatly increased the number 
of hours of broadcasting on the Third Programme 
and in Network Three; that more time has been 
allocated to adult education on television; that a 
colour service is to start on BBC -2; and that the 
BBC are developing stereophonic broadcasts in the 
v.h.f. transmission of the Third Programme. 

To carry out these improvements, it is recorded 
in the review that the BBC now receive the full 
proceeds of the £5 combined sound and television 
licence and of the sound only licence, which now 
costs £1 5s. In mentioning that the Government 
have completed their enquiry into the BBC's 
finances, the review continues, "Practically speaking, 
the only possible ways of providing finance for 
the BBC are: by direct Government subvention, 
by the sale of advertising time in the Corporation's 
services, or by the licence fee system. 

"A Government subvention would be liable to 
expose the Corporation to financial control in such 
detail as would prove incompatible with the BBC's 
independence. The money would, of course, have 
to be found from general taxation. 

"Under their Licence and Agreement (Cmmd. 
2236) the BBC are not allowed to broadcast com- 
mercial advertisements without having sought and 
obtained the Postmaster General's permission. 
Because of the probable long -term effect on the 
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character of their services, the BBC have never 
sought this permission. The BBC have reported 
that, by making special economies they will -on 
certain assumptions -be able to do so until 1968 
when they would need an increase of £1. 

"In order to make these special economies, the 
BBC will restrict activities which they have hither- 
to considered well justified but which, against the 
background of continued financial stringency, can 
be sacrificed to the overriding national need for 
economy. The Corporation have conducted a 
searching examination of all their ancillary services 
and operations, with a view to making the maxi- 
mum retrenchment in detail. By itself, however, this 
will not suffice. Some larger scale projects, desir- 
able in themselves, for enlarging and modernising 
the Corporation's programme production capacity, 
will be foregone for the present. But the BBC will 
be able to maintain their present level of pro- 
gramme output and to proceed with extensions and 
developments of their services already authorised 
or about to be authorised. 

"One assumption on which the BBC have based 
their undertaking to manage without an immediate 
increase in the licence fee is that counter measures 
against licence evasion will prove effective. It has 
been reliably estimated that, of the gross revenue 
amounting to some £80M, payable in a full year, 
some £10M is lost through evasion. This is far 
too much to be tolerated. Honest viewers and 
listeners are, in effect, paying for the dishonesty 
of the evaders. 

"Steps have already been taken by the Post- 
master General to tighten up counter evasion meas- 
ures, but, by themselves, they will not suffice. 
Further measures are required. The Government 
are reviewing the penalties which Magistrates may 
impose on convicted evaders, and are discussing 
with the associations representing retailers and the 
rental companies ways in which dealers could help 
in the enforcement of the licence system. The 
Government will announce their proposals as soon 
as these discussions have been completed; and 
legislation will be brought before Parliament in the 
current session. The Government recognise the 
effort which the Corporation are making . and 
are satisfied that no increase in the fee will be 
required before 1968." 

A FOURTH TELEVISION SERVICE 

Explaining the Government's decision not to alter 
the present number of television services, the White 
Paper suggests that there is room for only one 
more television service in the next ten years or 
so, since two of the allocations in the u.h.f. bands 
will be needed for the changeover of the two 
present 405 -line television services to 625 lines. The 
review continues, "When the Television Act 1963 
was before Parliament, the Government of the day 
stated their intention to allocate this service [the 
vacant channel in the u.h.f. bands] to a second 
programme of independent television during 1965 
unless the financial or other obstacles were in- 
surmountable. However it were allocated, a fourth 
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television service would make large demands on 
resources. The three main services of television 
already provide a large volume of programmes of 
various kinds and the Government do not consider 
that another television service can be afforded a 
high place in the order of national priorities. 

"Moreover, before deploying the last frequencies 
certainly available for television for many years to 
come, the Government would need to be satis- 
fied that the case for committing them to any 
new service had been fully established. The Govern- 
ment have decided that no allocation of frequencies 
to a fourth television service will be authorised 
for the next three years at any rate. 

"Besides the claim of independent television to 
the frequencies required for a fourth television ser- 
vice network, there is also the possibility that the 
network would be required for a specialised service 
of educational television, forming part of the struc- 
ture of the Open University. The decision to reserve 
the fourth network would enable the requirements 
of the Open University to be appraised more closely 
in the light of practical experience." 

COLOUR TELEVISION 

The White Paper restates the Government's 
intentions to start a colour service on BBC -2 during 
1967. "It is the Government's view that the cost 
of colour programmes, which are likely at the 
outset to be available only to a small minority of 
viewers because of the cost of the receivers, should 
not fall upon viewers in general. Accordingly a 
supplementary licence fee of £5 will be required 
from those equipped to receive colour progiammes." 

POPULAR MUSIC PROGRAMME 

Introducing a new popular music programme, 
the White Paper claims the fact that therein a 
ready -made audience for continuous popular enter- 
tainment is not new. "What is new is that, by 
appropriating wavelengths allotted to other coun- 
tries and by largely disregarding copyright in 
gramophone records, the pirate stations have been 
able to exploit the fact. Legislation to end the 
activities of these stations has been introduced. 
The Government recognise that there is, however, 
a need for a new service devoted to the provision 
of a continuous popular music programme. The 
question is how the need can legitimately be met: 
legitimately in that it would be broadcast only on 
wavelengths available under international agree- 
ment to this country, and in that it would respect 
the rights of performers, composers and others in 
the material broadcast. 

"Tt is necessary to weigh also any implications 
for present services to the listening public gener- 
ally; and, in particular, whether the need to pro- 
vide frequencies on which to transmit a popular 
music programme would involve an unacceptable 
curtailment of the present services of sound 
broadcasting. 

"Because a popular music programme does not 
need to differ from place to place, the most 
economical way of broadcasting it will be by 
relatively few stations, each with a large transmis- 
sion area. The characteristics of wavelengths in the 

medium wave band suit them to this objective. But, 
as the medium wavelengths available to this country 
are already intensively used, room for an extra 
service can only be found by redeploying them. 
There is not room enough in them for all the 
present sound radio services and for a popular 
music programme with anything like sufficient 
coverage. 

"The Government have therefore discussed with 
the BBC what rearrangement of their services they 
would need to make in order to find room for 
the additional service. In the past, the Corporation 
have considered that they could best serve their 
various audiences by providing the Light Pro- 
gramme on both long and medium wavelengths, in 
order to attain the widest possible coverage at an 
acceptable standard of reception. Now, however, 
that the long wave transmission of the Light 
Programme is reinforced by the BBC's v.h.f. trans- 
missions, which have themselves attained virtually 
complete population coverage, and now that port- 
able v.h.f. transistor sets, at reasonable cost, are 
available, the Corporation feel free to devote the 
medium wave channel of 247 metres to a popular 
music programme. 

"The BBC have informed the Government that, 
on weekdays, the programme would broadcast 
popular music continuously from 5.30 a.m. to 
7.30 p.m. and again from 10 p.m. to 2 a.m., and 
on Sundays, for most of the day's broadcasting. 
Over six hours of music each day would be played 
from gramophone records. The remainder would 
be either live broadcasts or BBC recordings of 
popular music especially made for the service. The 
programme would provide each day a blend of 
output to meet the needs of the audience for 
popular music. 

"In the Government's view, the provision of a 
popular music programme on the medium wave- 
length, 247 metres, would, on an overall appraisal, 
provide an extension of choice to the listener. They 
will authorise the BBC to provide the new service 
at an early date." 

LOCAL SOUND RADIO 

"No general service of local sound broadcasting, 
which would be available during the hours of 
darkness as well as in daylight, can be provided 
only on medium wavelengths allotted to the United 
Kingdom," the White Paper states. "The only pos- 
sibility for such a service lies in v.h.f. In practical 
terms, some 150 towns and cities could be 
served. Of the proposals put to the Government 
for the provision of a service, some advocate that 
it should be provided by commercial companies, 
others that it should be provided by the BBC. 

"In a worthwhile service of broadcasting a local 
station should, the Pilkington Committee concluded, 
transmit for a sufficient part of the broadcasting 
day (material) of particular interest to the community 
served by that station rather than to other localities. 
In their White Paper of July 1962 (Cmmd. 1770) 
the Conservative administration agreed that the 
justification for local sound broadcasting would be 
the provision of a service genuinely `local' in 
character. The Government share this view. 

-continued on page 854 
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PSE QSL 
Will You Please Q S L . . . 

NANY newcomers must have looked at John 
Guttridge's page and asked themselves, "How 
do they pick up so- and -so, when I only hear 

the same stations over and over again ?" This 
article is not intended to teach old -hands new tricks 
or newcomers old tricks but is simply an account 
of one man's methods of receiving, and obtaining 
verification from some of the less common stations 
heard on the shortwave broadcasting bands. 

First of all, it is necessary to have the kind of 
receiver and aerial which give one a sporting chance 
of receiving the less common station. The depth 
of one's pocket and personal choice influence the 
selection, as does the question whether one should 
build or buy. What is important is that the receiver 
should have adequate selectivity and sensitivity to 
enable the weak signal to be heard through the 
strident blasts of the major broadcasters on both 
sides of the Iron Curtain, and also it should have 
reasonably accurate tuning calibration. 

Secondly, the idea should be laid to rest that 
one person hears all the DX that is going whilst 
another just does not have the luck. The real 
answer is that the "lucky" man is usually the one 
who sets a trap for the DX and then waits for 
his quarry to appear in it. This is the purpose of 
this article -to suggest a way in which the trap 
may be baited, without moving from the fireside, 
and even without the receiver being switched on. 
If the "shack" is in an uncomfortable location it 
makes a pleasant way of pursuing the hobby when 
the fireside, slippers and background tele are more 
inviting. 

Another myth is that one must speak -or at 
least understand -a number of languages. This just 
is not so. What is important is that one should 
be able to recognise a number of languages, and 
this ability comes with practice. Very soon one 
finds that one has a working knowledge of the 
words which make up station identifications in a 
number of languages, and as this knowledge is 
gained it becomes easier to identify stations using 
languages other than English. 

So far as reporting to DX stations is concerned, 
English is almost universally acceptable, and only 
a small number of stations ask for reports in other 
languages. Several short-wave clubs issue QSL 
report forms in a number of languages, and these 
help to overcome the language difficulty.. 

The first 20 or 30 overseas stations can be logged 
and reported without any difficulty -even if the 
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A QSL card is a written confirmation of 
either a contact with, or the reception of, 
a Radio Station. On the Medium and Short 
Wave bands, broadcasting stations will 
often send their QSL cards on receipt of 
a report. This also applies to "Ham" 
Stations. However the reports received must 
be of some use to the station concerned, 
merely to inform briefly that "I heard you 
Thursday at 0745 hrs" is virtually useless. 
The following article is split into two 
sections. Alan Thompson describes some 
techniques for the 'commercial' enthusiasts, 
and David Gibson, G3JDG writes from the 

amateur's point of view. 

receiver and aerial fall far short of the ideal. As 
the QSL cards for these begin to come in, you 
will begin to notice some significant -and sur- 
prising -gaps in your list. The answer is likely to 
be that they are countries -not necessarily difficult 
to receive in themselves -which either do not use 
English, use low- powered transmitters or only broad- 
cast for a short time each day. It is now that the 
fireside work begins and perhaps an actual example 
of the writer's method will best illustrate what is 
involved. 

An essential tool is the "World Radio TV Hand- 
book". This is published in Denmark annually, but 
is written throughout in English. It can be obtained 
through all booksellers, but any good reference 
library should have a copy. The Handbook lists 
all the radio stations of the world and gives details 
of their programme schedules and frequencies. 

Another invaluable publication is the "Kurzwell- 
ensender Frequenzliste" which is issued free by 
Sender Freies Berlin two or three times a year. 
This list is in German -with English notes -and 
gives, in frequency order, brief transmission details 
of the main radio stations heard in Europe (exclud- 
ing Radio Moscow, Radio Pekin and Radio Free 
Europe). Armed with one, or preferably both, of 
these publications one can settle down and set the 
"trap ". 

Let us say that one is anxious to hear Saudi 
Arabia. A glance at the WRTH will show that the 
foreign service is carried in a group of Middle 
Eastern and Indian languages and is clearly not 
destined for the U.K. Since transmitters are nor- 
mally beamed to the area in which reception is 

intended such services are not likely -as a general 
rule -to be heard or heard well in a totally dif- 
ferent direction. (This is a dangerous generalisation, 
but the exceptions are outside the scope of this 
article). 

There is, however, a Saudi Arabian General 
Service in Arabic which is clearly intended for the 
Middle East and North Africa -an area much 
nearer the U.K. Both the WRTH and the 
"Frequenzliste" publish tables showing the broad- 
cast bands which are most likely to give good 
reception in a particular area at any time, and 
these show that the Middle East is likely to be 
best heard in the U.K. on the 9Mc /s band in 
the evening. 

Reference back to the WRTH shows that 
Saudi Arabia uses two frequencies in the 9Mc /s 
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Build Your Own Heathkit Electronics 
A kit for every interest -Home Workshop- Hi -Fi- Radio -Test -'Amateur` 

Treat yourself to superb LW, MW entertainment with the 
High- Performance Car Radio Kit. CR -1. 
Complete your motoring pleasure with this small, compact, high -performance 
car radio. It can be fitted to any make of car having 12 volt positive or negative 
earth system. Tastefully styled in neutral grey with matching black knobs 
and chrome trim to harmonise with any car colour scheme. 
Features include:- Six transistor, 2 -diode circuit. Completely pre -assembled and 
aligned tuning unit. High sensitivity. combined with wide range automatic gain control 
(AGC), minimises fading under weak reception conditions. Easy -tune dial. Push 
button long, medium, and tone selection. 
The car radio is available for your convenience, in two separate units: RF Amplifier Kit 
CR -IT, £1.13.6 incl. P.T. IF /AF Amplifier Kit CR -IA, £11.3.6. 
TOTAL PRICE KIT (excluding loudspeaker) £12.17.0 incl. P.T. 
8 x 5in. Loudspeaker, Pt. No. 401 -505, £1.8.6 incl. P.T. 

The Transistor Amplifier you have been looking for 
3 1- 3W Stereo Amplifier Kit, TS -23 

Prices 

Breaks the price barrier in quality transistor 
amplifier cost 
Incorporates all the essential features for good quality repro- 
duction from gramophone records, radio and other sources. 
Its many features include: 3 watts rms (150) each channel. 
Good frequency response for outstanding fidelity. Compact 
slim -line styling. Ganged BASS, TREBLE and VOLUME 
controls. Six position SELECTOR switch for programme 
sources. Attractive perspex front panel, two -tone. 16 transistor, 
4 diode circuit. Handsome fully finished walnut veneered 

cabinet. Outputs for 8 or 15 ohm loudspeakers. Printed circuit 
boards for free -standing or cabinet mounting. Size 3s x 13 x 8in. 
deep. 

Amplifier Kit £17.15.0 
Amplifier kit 8 Cabinet £18.19.0 

Walnut veneered Cabinet 
separate £2,0,0 

Hi -Fi performance from a "Mini" 
speaker kit 
with the 
'AVON' 
BOOKSHELF 
SPEAKER 
SYSTEM 

The challenge to our acoustic engineers was to design 
a speaker occupying the minimum space consistent 
with first class reproduction. The result of our efforts 
was the AVON, a compact unit of exceptional quality. 
Features two special speakers 61in. BASS, 3:in. HF 
unit and cross over network. Good frequency response. 
Beautiful fully finished walnut veneered cabinet. 
Size only 71 x 131 x 8:in. deep. Supplied in two units. 
Can be built for a total price 

KIT £13.16.0 incl. P.T. 

A 3" Service Oscilloscope kit with 
outstanding features. Model OS -2 
The attractively styled OS -2 is a compact, lightweight, 
portable and surprisingly versatile oscilloscope that 
fulfils many of the general requirements in Laboratories, 
Service Departments and Educational Training. It is ideal 
for use in production line testing where otherwise 
expensive equipment would be tied up on ordinary 
routine tests. The bandwidth of the OS-2 is from 2 c /s- 
3 Mc /s±3dB, this 'scope can therefore be used in applications 
ranging through audio, ultrasonic and radio frequencies. 
The time base operates from 20 c/s to 200 kc /s in four ranges 
and is self- synchronising. 
Size 5 x 7' -, -, x 12in. deep. Weight 91 Ib. 

KIT £23.18.0 Assembled £31.18.0 
Optional extra. L /Cap Probe kit. PK -1. KIT £3.12.6 

FREE 
BRITAIN'S LARGEST 
ELECTRONIC KIT CATALOGUE 
GET YOUR LATEST COPY NOW -- 

Many other models in wide range. 
Prices quoted are Mail Order 
Full specification sheets of any model available 
upon request. 

WHEN IN LONDON visit our 

HEATHKIT CENTRE 
233 Tottenham Court Road, W1 

Tel:MUSeum 7349 
See a full range of British models and a selection of 

American Heathkit models. 

HEATHKIT----- 
DAYSTROM LTD., Dept. PW -3 

GLOUCESTER, ENGLAND 

EI Please send me model(s) 

for which I enclose £ s d post paid. 

Please send me FREE British Heathkit Catalogue. 

NAME 
ADDRESS 

a. 4 
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COMPARE THESE PRICES 
ELECTROLYTIC CONDENSERS 

64µF , . .. 2.5 volt 30µF . . 

125µF .. .. 2.5 volt 3µF . . 

6401.1.F . , .. 2.5 volt 4µF . . 

025µF . , .. 3 volt 25µF . . 

2µF . , 3 volt 200µF . . 

40µF , . 3 volt 2.5µF . . 

411F . , 4 volt 64µF 
500µF .. 4 volt 200µF 

5µF .. 6 volt 750µF . . 

20µF , , 6 volt 
25µF .. 6 volt 3µF . . 

30µF .. 6 volt 4µF . . 

50µF . . , . 6 volt 10µF . . 

100µF . . . . 6 volt 25µF . . 

6.4 volt 12.5µF . . 

40µF , , .. 6-4 volt 32µF .. .. 64 volt 
All at 1/- each, 9/- per dozen or mixed packet (our selection,) 
20 for 10/ -. 
150µF, 25 volt; 500µF, 25 volt, 2/6 each. 5,000µF, 12 volt, 4/- each. 
200/100 275 volt; 200/200 275 volt; 125/300/50 275 volt, 5/- 
each; 3 for 10/ -. 

PAPER CONDENSERS SPECIAL CLEARANCE! 
035µF, 150 volt; 002µF, 350 volt; A.C. 0.25µF, 350 volt; 05µF, 
350 volt; 0.5µF, 500 volt: ALL at 15/- per 100. 
Mixed packet containing 00001µF, 200 volt, to 05µF, 500 volt. 
Very useful for service work! 50 condensers for 10/ -. 
RESISTORS. ; watt, well assorted values, 10/- per 100; 55/- per 
1,000. watt to 3 watt, well assorted values, 10/- per 100; 55/- per 
1,000. TO CLEAR: 10 Meg. 1/6th watt resistors -to clear £1 
per 1,000. 
TRANSISTORS. Untested, mixed, 50 for 10/ -. NPN Switching 
transistors, Min. 200 m /cs., 6 for 10/ -. PNP Switching transistors, 
Min. 200 m /cs., 6 for 10/ -. 
DIODES. Suitable for keying electronic organs, 20 for 10/ -. 
BY100 type rectifiers, 30/- per dozen. 
ORP12 light cells, 9/- each. 

TRANSISTOR BATTERY ELIMINATOR -same size as PP9, 
30/ -. PP6, £1. 
BATTERY CHARGERS with meter, 4 amp., 6 or 12 volt, 55/ -. 
LAPEL MICROPHONES, crystal or magnetic, 10/- each. 

MINIATURE EARPIECES complete with plug and lead, 5/- each. 

SIGNAL INJECTOR, parts and circuit to make, 10/- each. 

SIGNAL TRACER, parts and circuit to make, 10/- each. 

MOTOR CAR REV. COUNTER, parts and circuit to make, 
10/- each. 
PORTABLE RADIOS -complete with leather case, earpiece etc., 
fully guaranteed, 79/6 complete. 
ACOS PICK -UP HEADS, Mono, 10/ -; Stereo, 12/6; Diamond, 
17/6. 
SAPPHIRE STYLI, TC8LP, GC2LP, GC8LP, BF4OLP, GP67LP, 
TC8 Stereo LP, Studio O LP, GP37, GP59, ALL at 3/6 each. 
POTENTIOMETERS -pre -set, 100 ohm to 680 K.ohm., 12 for 
10/- (mixed). 

MAGNETIC RECORDING TAPE 
British made, fully guaranteed 

Standard Play. 3", 150 ft., 3/6; 5 ", 600 ft.,10/6; 5á ", 900 ft., 13/6; 
7 ", 1,200 ft., 16/3. 
Long Play. 3 ", 225 ft., 4/-;5", 900 ft., 12/9; 51", 1,200 ft., 15/9; 
7 ", 1,800 ft., 21/6. 
Double Play. 3 ", 300 ft., 6/6; 5 ", 1,200 ft., 20/ -; 5 ¡ ", 1,800 ft., 
28/ -; 7 ", 2,400 ft., 34/ -; 21", 300 ft., 6/9. 
Triple Play, Polyester. 3', 600 ft., 12/6; 4 ", 900 ft., 16/6. 
WELLER INSTANT HEAT SOLDERING KIT, 72/6 complete. 
WELLER DUAL -HEAT SOLDERING GUN, only 57/6 complete. 
PISTOL GRIP SOLDERING IRON only 10/ -. 
PHILIPS /STELLA /COSSOR remote control unit, value 3 gns., our 
price 10/ -. 
RUMBLE AND SCRATCH FILTER parts and circuit to make, 30/ -. 
TRANSISTORS, COMPONENTS, AND CIRCUIT to convert 
1ma. meter to O to 10 Meg. ohmeter, 10/ -. 

10 volt 
12 volt 
12 volt 
12 volt 
12 volt 
16 volt 
16 volt 
16 volt 
18 volt 
25 volt 
25 volt 
25 volt 
25 volt 
25 volt 
40 volt 

G. F. MILWARD 
17 PEEL CLOSE, DRAYTON BASSETT, Nr. TAMWORTH 

Staffs. TAMWORTH 2321 POST ONLY 

Due to recent heavy increase in parcel rates, please include part 
postage cost. 
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RECORD 

Does your hi -fi cause disharmony in the home? Does it clutter 
up the room? Does it irritate your wife? Why not bring har- 
mony into the home with Record Housing? Our Compact 
Record Cabinet (£8.8.0) with matching Nielsen Equipment 
Cabinet (£18.18.0) and Folded Horn Speaker Enclosure 

(£10.19.0) will blend harmoniously into any setting. 
Whatever your set up there's a Record Housing Cabinet to meet your 
needs. Amplifiers, tuners, turntables, loudspeakers, records, tapes, 
tape decks -and even a complete tape recorder -you name it -we'll 
house it! Send for fully illustrated catalogue describing over 20 different 

cabinets and U.K. stockists' lists. 
FREE HI -FI HOUSING ADVISORY SERVICE 

RECORD HOUSING (Dept. P.W.3) 

Brook Road, London N.22 Tel.: BOWes Park 7487 

YOUR CAREER in 
RADIO & 

ELECTRONICS P 
Big opportunities and big money await the qualified man 
in every field of Electronics today -both in the U.K. and 
throughout the world. We offer the finest home study 
training for all subjects in radio, television, etc., especially 
for the CITY & GUILDS EXAMS (Technicians' Certifi- 
cates); the Grad. Brit. I.R.E. Exam.; the RADIO 
AMATEUR'S LICENCE; P.M.G. Certificates; the 
R.T.E.B. Servicing Certificates; etc. Also courses in Tele- 
vision; Transistors; Radar; Computers; Servo -mech- 
anisms; Mathematics and Practical Transistor Radio course 
with equipment. We have OVER 20 YEARS' experience 
in teaching radio subjects and an unbroken record of 
exam. successes. We are the only privately run British 
home study College specialising in electronic subjects only. 
Fullest details will be gladly sent without any obligation. 

To: British National Radio School, Reading, Berks. 

Please send FREE BROCHURE to: 

NAME Block 

ADDRESS Caps. 

Please 

3.67 

BRITISH NATIONAL RADIO SCHOOL 
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band in the evening -9,670 and 9,720kc /s. The 
1VRTH will also show that the Swiss Broadcasting 
Service utilises 9,665kc/s for its evening service 
to the U.K. from 1845 to 2015 G.M.T. in English. 

This transmission can hardly be missed and it 
then becomes a question of finding the Swiss pro- 
gramme, waiting for the close down and then 
listéning for a station using Arabic as its main 
language on a channel only Skc /s away. With 
the bandwidth of the average receiver, as S.B.C. 
leaves the air so Jeddah will (one hopes) be heard, 
and the tuning knob will only need to be moved 
a fraction to bring it in at maximum strength. 

It should be mentioned that S.B.C. uses the same 
channel again at 2030 G.M.T. for its Spanish and 
Portuguese service, so one must look snappy and 
get the pencil recording details of the Saudi Arab- 
ian programme if one is to submit a report and 
ask for a QSL. 

The instance mentioned is an actual case history, 
and the same method has been used on numerous 
occasions to locate the less familiar countries. At 
the time this article was written the frequencies 
mentioned were in use by the stations concerned 
but they may, of course, be changed when this 
article appears. 

A "scientific approach often pays off, but luck can 
also play a part. The author, while on holiday, 
was determined to find four elusive countries. The 
approved method produced not a flicker of the 
"S "- meter, not a sound. A fortnight later, idly 
tuning the bands, not looking for anything in par- 
ticular, three of the countries concerned were 
logged and the fourth followed, on a similar occa- 
sion, a week later. The best laid schemes of DX 
listeners often fail to trap the quarry, but when 
they do succeed (or even if it is just luck) it is nice 
to write "Will you please QSL ?" 

Finally a word regarding reception reports. Most 
of the world's broadcasting stations require a mini- 
mum of 10 minutes programme details before they 
will verify a report, and some require longer. 
Essential information in a report is: 

(a) the date and time (in G.M.T.). 
(b) the frequency or wavelength of the broad- 

cast. 
(c) details of the receiver and aerial used and 
(d) a report in the SINPO code, or else a gen- 

eral indication of the strength of the signal, the 
interference and noise level (identifying the source 
of interference, if possible) together with an 
estimate of the overall quality of reception. 

In addition brief programme details should be 
given together with the times of the various items - 
for example: 

1955 G.M.T.: Station identification in French 
and News (give items if possible). 

2000 G.M.T.: Time signal (pips) and station 
identification. 

2001 G.M.T.: Announcement -Frank Sinatra 
song (give titles of musical items if possible). 

Before sending off a report- indeed, before even 
writing it, if only to save the cost of Air letters - 
it is essential to consider whether you have given 
all the information one can to enable the station 
to be certain that you have received their pro- 
gramme. You must provide sufficient definite data 
to permit a check against the station log. 

Making SWL Reports... 

OVER the past years, the writer has received 
a large number of s.w.l. reports. It is an 
unhappy fact that out of every hundred 

received only about two are of any real use and 
warrant the sending of a QSL card. This startling 
figure (2 %) is borne out in conversations with other 
amateurs who also appear to be inundated with 
useless scraps of paper. 

If a station receives a useful report from an 
s.w.l., it is highly probable that a QSL card will 
be sent. The following notes are intended as a 
general guide for those s.w.l's. who don't get 
replies, or for those just starting to listen on the 
amateur bands and short -waves. 

1. First, the report should be legible. About 10% 
fail on this count. Remember that amateurs in 
other countries may not speak or read fluent 
English, so legibility is of paramount importance. 

2. The time should be specified in G.M.T. using 
the 24 -hour system and the letters G.M.T. written 
after to avoid any misunderstanding. 

3. Your QTH or locality. If you live in a small 
village, then a reference to the nearest large town 
should be included i.e. Harpenden -6 miles N.W. 
of St. Albans. Also if possible the height a.s.l. 

4. Equipment in use. Don't just put "superhet" 
for the receiver. It might be a simple 3 valve job 
or a 16 valve triple- conversion unit. 

5. Aerials are very important. The type of aerial, 
and the length in the case of a longwire should 
be noted. Also, most important, the direction it 
points, that is looking straight down the wire. The 
height is also a useful item to put down, too. An 
example of this, for a longwire might be -68ft. 
end fed running N.E. /S.W., 30ft. high. Again if a 
dipole is used this fires broadside to the direction 
of the wire, i.e., 90° to it and this should be remem- 
bered when giving a report. 

6. The following are the standard items and are 
usually the only things put down. Those s.w.l's. 
who only include these items and nothing else can 
be congratulated on producing a near useless 
report in most cases. By themselves they aren't 
much use, but with all the other information 
referred to they are vital. 
(a) RST. Readability, Signal strength, and (in the 

case of c.w.) Tone. 
(b) QRM. Interference. 
(c) QRN. Atmospherics. 
(d) QSB. Fading. 
(e) QRG Frequency. 

Relevant reports on other signals received during 
the same period are very useful too, especially 
from the same area if the station happens to be 
either very strong, very weak, or perhaps fading 
compared with the other signals on the band. 

7. The frequency should be given accurately. If 
possible a simple crystal frequency standard should 
be fitted to the station and the receiver dial cali- 
brated against it. At each session of listening, after 
the receiver has warmed up, the dial should be 
checked and adjusted to ensure that the receiver 
dial reads accurately. 

8. S -Meter readings should be qualified. Many 
S- meters are included in the receiver in such a 
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way that they are affected by different settings of 
the various controls. Perhaps the best way is to 
set the controls to a particular setting and feed 
in a signal of known strength, i.e. so many micro- 
volts and mark this on the meter as say S9 plus 
40dB. 

Or perhaps a signal with an S9 carrier could 
be used to make some form of calibration. This 
reference, however the meter is set up, should be 
put in the report. The signal level of the other 
station in the QSO together with callsign should 
also be included, if it can be heard. 

The above notes are not rigid. However a report 
based on these would stand a very much greater 
chance of a QSL than the more usual "Heard you 
5 and 7 here on a superhet, please QSL ". 

An example report is given below in order to 
show the general pattern. Compare this with the 
classic "Heard you here 5 and 7" etc. 

M. Jenkins, 38 Malsen Road, Menton, Bedford- 
shire, England. Six miles S.W. Bedford. Lati- 
tude ..... Longitude ..... Approximately 
300 ft. a.s.l. 

Equipment. 
Seven valve single conversion superhet. One 
r.f., f.c., two i.f., two a.f., b.f.o. Headphone 
reception. 

Antenna. 
Half wave dipole co -ax fed plus balun, 40ft. 
high running N.E. /S.W. 

Date /Time /Frequency. 
Monday 28th March, 1966. 0022 G.M.T. 
14155 kc /s. 

Signal Report. 
W6ZZZ /P. Your a.m. signals RST 58. In 
QSO with- AP2XXX. His a.m. signals RST 
55. 

QRN /QRM /QSB. 
QRN: Nil. QRM: Slight /moderate from local 
G 5 kc /s h.f. QSB: Slight from 57/58. 

S- Meter. 
S -Meter calibration, 1µV in reads S9. 

Remarks. 
Also heard W6XXX /M at 5 and 5 but no 
QSB. W1 /W2's received 0001 -0130 all average 
5 and 7, no QSB. Heard you on March 20th, 
1966 in QSO with ZL9XXX when you were 
559, conditions about the same as above. 

Would very much appreciate a QSL card. 
Stamps / IRC's enclosed. 

PRACTICAL TELEVISION 
WIDE RANGE WOBBULATOR 

All transistor design covering 400 kc /s to 39 Mc /s 
U.H.F. AERIALS 

Details of aerial design -including constructional 
details 

HUM IN TV RECEIVERS 
How to locate and cure this common fault 

February issue on sale now 2s. 
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FUTURE BROADCASTING PLANS 
-continued from page 849 

"They consider that this objective would prove 
incompatible with the commercial objectives of 
companies engaging in local sound broadcasting; 
and that, in result, the former would be likely to 
suffer. While the Government do not, in principle, 
rule out advertising as a means of financing broad- 
casting stations in public ownership, it is in their 
view of first importance to maintain public service 
principles in the further development of the broad- 
casting services; and accordingly they reject the 
view that a service of local sound radio should 
be provided by commercial companies. 

"Evidence of the expertise and professional 
enthusiasm which the BBC could bring to local 
sound broadcasting is to be found in the `trial 
programmes' they have prepared. They lend much 
support to the view that, properly organised, local 
radio would provide a valuable service to the local 
community; and, by giving a new means of expres- 
sion to its particular interest and aspirations, 
serve to reinforce its distinctive character and sense 
of identity. 

"The Government believe that local radio 
organised and produced as a public service, would 
be most likely to realise those social purposes to 
the full; and would at its best prove an integrating 
and educative force in the life of the local com- 
munity. But it is, they consider, important to estab- 
lish how far the claim for a local station is likely 
to rest on genuinely local initiative having these 
purposes as its objectives; and how far local sources 
of finances are likely to be available to meet the 
expenditure required by such an initiative. In sum, 
not only is it important to establish that a local 
service of high quality could be maintained, month - 
in, month -out. There is also the question whether 
it would command enough support, including 
financial support, to justify the development of a 
service on a widespread and permanent footing . . . 

"In considering how an experiment should be 
conducted, the Government have had regard not 
only to the need to avoid an excessive diversion 
of resources for the purpose but also the undesir- 
ability of entering into a commitment at this stage 
to any permanent form of constitution and 
organisation. They conclude that these various 
requirements will best be met if the experiment is 
conducted by the BBC as a venture in co- operation 
with local interests; and they have therefore decided 
to authorise the BBC to go ahead with a nine - 
station project in v.h.f. The stations would offer 
a full -scale local service. They would come into 
operation after about a year; and after a year or 
so of operation, should have provided the informa- 
tion on which to found the final solution . 

"The Government reserve until the conclusion 
of the experiment any decision on the question 
whether a general and permanent service should 
be authorised, and, if so, how it should be con- 
stituted, organised and by whom provided, as well 
as how it should be financed. The decision that 
the BBC should conduct the experiment implies 
no commitment that the Corporation should pro- 
vide a permanent service; if it were decided to 
authorise one." 
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EVERYTHING YOU WANT IN 

C0 M PO N E NTS, accessories, equipment, service 

TRS FM STEREO DECODER 
Outstanding Value and Performance 

Based on Mullard's proven circuitry, this is a six tran- 
mstor, printed circuit unit size 51 x 21in. Two stage tran- 
sistor Stereo Beacon Indicator is incorporated. Operates 
from 12 v. supply. Neg. earth. Basic Kit supplied suitable 
for Transistor Tuner input and Transistor Amplifier 
output. With simple mods (data supplied with Kt) the 
unit is easily adapted for Valve Tuners and Valve operated 
equipment. Kit and assembly instructions, complete with 
Nullard specified Inductors, Type WF2949 and WF2951. 
Complete kit as described 

£4,19.6 With coils tested f5.5.0 andlprs- aligned 
Carriage either kit 2/6. 6d. stamp for circuit and data. 

MULLARD FM DECODER COILS 
Designed and made by Mallard, these inductors are as 
used in T.R.S. Decoder above. TYPE WF2949 and 
W12951, each 25/ -. Per pair 49/6. Poet free. 

ENAMELLED COPPER WIRE -2 os. reels. 14 g.-20 g. 8/ -; 
22 g.-28 g. 3/8; 30 g. -34 g. 4/3; 36 g. -38 g. 4/9; 39 g. -40 g. 5/ -etc. 
TINNED COPPER WIRE. 16 -22 g. 4/- 2 os. 
BONDACOUST Speaker Cabinet Acoustic Wadding (lin. thick 
approx.) 18in. wide, any length cut, 6/- yard, 2/3 per foot. 
VEROBOARD -AB sises including Ills. x 5m. 8/8; 24ín. a 
32in. 3/ -; 31ín. a Sin. 6 /2; 35ín. a Rim 8/8; afin- a 171.. 18/6. 
All accessories and tools in stock. 
VOLUME CONTROLS. LOG and LINEAR. We carry very 
large stocks in the widest possible range of values, single and 
ganged. 5K -2 MO 31n. Spindles Morganite Midget Type Wm 
dia.m Guar. 1 year. LOG or LIN ratios less 0w., 8/8. D.P. 
Sw. 5/ -. Twin Stereo less Sw. 7/6. DP. Bw. 9/6 (100k to 2 Meg. 
only). 
STEREO BALANCE CONTROLS. Log /Anti -Log 6K G. 4, 1, 
2 Meg. 9/- each. 
ERSIN MULTICORE SOLDER. 60/40 4d. per yard. Cartons 
8d.. 1 / -, 2/6 etc. 
WIREWOUND RESISTORS. 25 ohm to 10 K 6 w. 1/8. 10 w. 
116. Iv v 2/ -. 
CONDENSERS Silver Mica. All values S pt to 1,000 pi. W. ea. 
Ditto ceramic 9d. Tub. 450 v. T.C.C., etc. .001 mid to .01 1Od. 

and .1/850 v. 10d..02 MF to 0.1 MF. 500 v. 1 / -..25 T.C.C. 1/9. 
.5 T.C.C. 2/ -. 
CLOSE TOL. 5 /MICAS. 10% 5 pf. 500 pf. 9d. 600.6,000 pf. 1 / -. 
1% 2 pf.-100 pf. lid 100 pf. -250 pf. 1/2. 270 pf.-800 pf. 1/4. 
800 pf.-5,000 pf. 2/ -. 
ALUMIN. CHASSIS. 18g. Plain =drilled folded 4 sides, tin. 
deep. him a 4in. 4/6. 9in. a Sim 5/9; 10in. a 71n. 8/9; 1lís. a 
Bin. 7/6. 12in. a 8in. 8/- etc. 
ALUNIE. SHEET. 18 g. 6i.. x 610. 1 / -; Ois. a 910. 1/8; 610. x 
!'lin. 2/ -; 12in. x 12in. 4/- each. 
TYGAN FRET (Contem. part.) 1lím a 12in. 21 -; 12in. a 18ín. 
8/ -; 12in. x 24in. 4/- etc. 

6 VALVE A.M. /F.M. TUNER UNIT 
In Kit Form with or without Power Pack 

Med. 190 m., 550 m., 
V.H.F. -86 Mcle- 
103 Me /s., 6 valves 
and metal rectifier. 
Self - contained 
power nnit. Magic - 

ye, 3 push- button 
controls, on /o8, 
Med., V.H.F. Diodes and 
high output sockets with 
gain control. Illuminated 2- colour perspes dial 
4 in. chseale size 1111m x 4in. a 55 in. Strongly recom- 
mended for use with Mallard amplifiers. For A.C. 
mains 200 /250 v. Unbeatable value. Complete kit, Inc. 
Power Pack as illustrated, 11 gus. Carr. 7/6. Ditto lese 
Power Pack, 10 ges. Carr. 7/6. Circuit and Construction 
details, 4/8. Free with kit. 

* VERY LARGE RANGES ALWAYS 
AVAILABLE 

* PERSONAL ATTENTION TO ALL 
ORDERS AND INQUIRIES 

* PROMPT RETURN SERVICE 

* GENUINE BARGAINS IN ALL 
DEPARTMENTS 

* SATISFACTION GUARANTEED ON 
ALL TRANSACTIONS 

TRS ALWAYS HAVE THEM! 
Resistors in widest possible range of values and 
tolerances. Examples: - 
1 % Hi -Stab t w. 100 -1000 each 2 / -. 
1% Hi -Stab t w. values over 1000 each 1/6 
5% Hi -Stab 10 0 to 1 meg. 1 w. 5d. t w. 1311. 

10% Hi -Stab 2 to 10 meg. 1 w. 5d. ; w. Od. 
10% Standard t w., w. 4d. f w. Od. 

Send to TRS first for all you want: 

TRANSISTOR COMPONENTS 
Midget I.F. Tram. ./rain. dia. Weyrad, etc. 1st, lnd o 

3rd IF ea. 6/6. Osa. Coil ./rein. dia. Med. and LW 5/ , 
Ditto REPANCO i x f x }in. Standard type 1st, lnd 
and 3rd IF, Ose. Med. and LW ea. 6/ -. Double Tuned 
type ea. 8/9. Miniature Push -Pull Driver Transi. (Type 
TT45) Ratio 9:1 8/ -. Miniature Push -Pull 0/P Trans!. to 
3 ohms (Type TT46) Ratio 8:1 8 / -. Midget RF Chokes 
(for Med. and LW) 2.6mH, 5m1, 7.5mR, 10mM ea. 2/8. 
POLYESTER MINI CONDENSERS -Ideal for P /ct use. 
200 v wg..01 9d.; .022 9d.; .033 115.; .047 Ud.; .068 1 / -; 
.1 1 /1. 
MIDGET TRANSISTOR ELECTROLYTICS- T.C.C. etc. 
Std. range, all values 1 mid -50 mid. 15 volt, working 
each 1/9. 100 mid ll v. 2/ -. 1000 mid 6 v. 2/8. 
Special Electrolytios for Transistor Maine Units. 1000 mid 
25 v. 4/8; 2000 said 50 v. 8/8; mid 75 v. 7/8; 3000 mid 
15 v. 5/9. 
TRANSISTOR CONDENSERS -Hunt s, T.C.C. etc. 150 v. 
working. 01 mid, .02 mid. .03 mid, .04 mid 10ó..05 mid, 
.1 mid 1/ -..22 mid 1/8..47 mid 1/8. 
3 WATT TRANSISTOR AMPLIFIERS -(Newmarket 
PC5 +). 6 Transistor, 3 ohm Output. Size 54 a 1} x lia. 
6.8 mV sensitivity. Excellent High Gain Med. Imp. 
Audio Amp.75 / -. Post 1 / -. 9 v. PP3 battery 2/6 and 3 ohm 
speaker extra. 
SUB -MIN. RESISTORS 1 /10th watt, 10% tolerance, 
each Bd. 

BATTERY HOLDER -Takes 4 177 Batteries, 2/9. 
MAINS UNIT for TRANSISTOR SETS -200/250 v. AC 
for replacing or reactivating PP3 or PP6 Battery Units 
24/8. Post 1 /-. Ditto for PP9 batteries 29/8. Post 1 / -. 

TUNING CONDENSERS -P.B. "00 ". 208 pf x 176 pf 8/6. 
Ditto with Trimmers 9/8. 220 pF x 105 pf with concen- 
tric slow motion drive 10 /8. Single 366pf 7/8. Bub -min. 
} in. J.B. DILEMIN .0003 or .0005 mid 8/- each. 
MIN. Slide Type WAVE CHANGE SW -1 a r /,v 2 p. 2 way 
2/e. 3 Way Polk Button W /Change Sw -3 push buttons 
engraved Long, Med., Of. 1} x Bin. Manufacturera 
surplus. Bargain 5/6. 
VOLUME CONTROLS -Midget Transistor type. 5K with 
Switch, complete with edge Control Knob. ea. 4/9. 
Ditto less Switch 1/9. 
MINIATURE DEAF -AID EARPHONE. Continental 
Type -high Imp. Xtal Earpiece, supplied with earplug 
insert, 3ft. lead and miniature Jack plug, ea. 8 / -. Ditto 
low impedance magnetic type, ea. 7/6. 
ROCKER SWITCH -Mains voltage type. Chassis mount- 
ing size { x iln. B.P., D.P. or change over, 3/6. 
Transistor Holders. 3 pin 1 / -; 5 pin 1/8. 
Ferrite Aerial Rods. 4 x+ /raira 1 /6. 5 a }in. 2 / -- 6 a s/,ein 
2/ -; 6 a din. 2/8; 8 a fin. 2/9; 8xä /rein. 2/9; 8 a 5m. 3/ , 
Ferrite Slab 3 a }in. 1/8. 
TRANSISTOR DRIVEN SPEAKERS 
anima -2 {in. High -Flux EMI. Ideal for pocket Transistor 
Kits. 17/8. P. A P. 1/9. 8 ohms -24in. Continental 
Speaker. Exceptional value. 13/6.P. A P. 1/9. 86 ohms - 
Sin. Goodman. 21/8. P. A P. 1/9. 75 ohms -tin. Plessey. 
Ideal Push -Pull. 0081 etc. BARGAIN 15/6. P. A P. 1/9. 
80 ohms -2110. Plessey. 15/8. P. 4 P. 2/-. 

BARGAIN OPPORTUNITY 
7 valve AM /FM /RG Replacement Chassis 
A superbly powerful, high performance instrument 
which makes the ideal way to modernise old equipment 
whilst retaining good cabinet work. Provides tuning on 
long, medium and F.M. wavebands with permeability 
tuning on F.M. Large clear dial with stations clearly 
named. A.V.C., good neg. feedback. Magic eye. Connec- 
tions for speaker, P.U. and Tape outlet. 3 w. output. 
A.C. 200/250 v. Circuit diagrams available. 
Aligned, tested and (Carr. and ins. 8/6). 
ready for use. f 13.19.6 B.A.E. brings full 

details. 

T.R.S. MULLARD 3 -3 AMPLIFIER. Kit 07.10.0. Built and 
tested 09.10.0. 
T.R.S. MULLARD 6-10 AMPLIFIER. Kit 29.19.0. Built and 
tested 515.1.0. Carr. on any of above items 7/6 each. 
MULLARD Stereo Pre -amp and 10 + 10 watt Amplifier in 
process of production. AVAILABLE VERY SHORTLY. 

PEAK SOUND STEREO AMP 
With integrated pre -amp. Uses Cir -Kit for easy building. 
Model SA -8 -8 has 14 matched transistors; 20- 20,000 cis 
+3dB. Specially for use with high quality ceramic P.U.s. 
For 3.8 ohm speakers. Output 8.5 watts per channel. A 
high -quality instrument for easy building and reliability. 
Will fit in safely under motor board to keep your cabinet 
work looking slim. Complete with instructions 512.19.8. 
P. A P. 4/ -. PEAK SOUND POWER PACK 75/- (p /p 5/6) 

"CIR -KIT" INSTANT CIRCUITS 
Enables you to produce "printed circuits' quickly and cleanly 
without chemical or elaborate processes. Kit No, 3 

includes baseboard, processed copper strip and 
sheet as advertised. 

TAPE 
BARGAINS 

15001t. 7m. REEL. Ameri- 
can professional tape. Lea- 
der and stop foils. In sealed 
boxes. 17/8 per reel (p. A p. 
1/- for one, 6d. each after 
Oust when ordered together. 
UNIQUE DOUBLE SIDED 
TAPE. 551n. reels. Superb 
quality used normally. 
Ideal for experimenters ton. 
650ft. 9/ -. 600ft. 8 /6. 
(P. A P. 1/- per single reel. 
lid. for each additional). 
PLASTIC REELS. 3in. 1/3: 
4in. 2 / -; 51n. 8 / -; 51ia. 2/-: 
7in. 2/8. 

15/- 

SINCLAIR 
KITS 

We carry full stocks of these 
ld- famoos all - British 

designs including the very 
latest os advertised by Ibis 
famous firm and give prompt 
delivery. 

NEW MIOROMATIC 
World's smallest radio. As 
advertised. Kit59 /8. Ready 
built 79/8. MICRO FM 

7 transistor FM Tuner Kit 
25.19.8. Z12 Amp and Pre- 
amp. built 2&9.8. STEREO 
25 Pre -amp built 29.19.6. 
PZ3 Power Pack £3.19.6. 

A UNIQUE TRANSFORMER SERVICE 
We manufacture Transformers and Chokes of all types 
to stock or customer specification. Enquiries invited for 
prototype and small runs. 

GARRARD UNITS it PLINTHS 
LM.3000 Rocorl!'layer with 9T.P. Stereo Cartridge. Limited 

8 umber available. Brand new as from factory 
AT.80 De -luxe Auto-changer. 12ín. turntable. Superbly 
engineered. Less cartridge 91 niS. 

SP.25 De -luxe single record player, less cartridge 91 gus. 

Packing and carriage on any one of above, 7/6 extra. 
Garrard Plinth. The ideal modern mounting for the Garrard 
Units offered here. Will readily suit any hi -fi set -up. Beauti- 
fully finished in Teak. Complete with contemporary drop-on 

^8 /8 plastic cover. Packing and carriage 6/- 
Garrard Mono Cartridges from 15/ -; Stereo from 85/ -. 

A SURPRISING 3d. WORTH 
When you send a 3d. stamp for the latest 
TES Bargain List (Feb. issue), you will 
find not only bargains galore to make 
genuine savings but even more advan- 
tages that come from buying the TES 
way. 

PACKING AND CARRIAGE 
Terms: Cash with Order or C.O.D. 
Post and Packing-Ob. 1/ -; 11b. 1/9; 
lib. 8 /8; 61b. 5/ -; 101b. 8/8; 14113. 8 / -; 
over 1018. 
Please mention P. W. when ordering. 

TRS RADIO COMPONENT 
SPECIALISTS 

Est. 1946 

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY 
Phone: THO 2188 Daily 9.0 a.m. to 6.0 p.m. A few doors from Thornton 

Wednesdays 1.0 p.m. Heath Stn. S.R. from Victoria 
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Wh 
NOT BUILD ONE OF OUR 
PORTABLE TRANSISTOR 
RADIOS... FIRST FOR PERFORMANCE, 

BACKED BY OUR SUPER AFTER SALES SERVICE 

" "A wonderful range of transistor radios using first grade components for guaranteed results.' 

NEW ROAMER SEVEN Mk IV 
7 WAVEBAND PORTABLE OR CAR RADIO 

Amazing performance and specification Now with PHIL CO MICRO -ALLOY R.F. TRANSISTORS 
FULLY TUNABLE ON ALL WAVEBANDS 9 stages -7 transistors and 2 diodes Covers Medium and Long Waves. Trawler Baud and three Short Waves to approx. 15 metres. Push -pull output for room filling volume from rich toned 7 x 4in. speaker. Air spaced ganged tuning condenser. Ferrite rod aerial for M. & L. Waves and telescopic aerial for S. Waves. Real leather -look case with gilt trim and shoulder and hand straps. Size 9 x 7 x 4in. approx. 

The perfect portable and the Ideal car radio. (Uses PP7 batteries, available anywhere.) 

*FEXTRA BAND 
FOR EASIER TUNING Total Yost of parts now only £5.19.6 P 6 8 

P 

QUALITY ft PRICE! 

Parts Price List and easy build 
plans 3/- (Free with kit) 

NEW MELODY MAKER SIX 
3 WAVEBAND PORTABLE 8 stages- 6 transistors and 2 diodes 

Covers Medium and Long Waves and EXTRA BAND FOR EASIER TUNING OF LUXEMBOURG etc. Top quality 3in. Loudspeaker for quality output. Two 
push-pull D out- put. Handsome pocket size casse with gilt fittings. Size 69 x 31rx Win. (Uses long life PPSu battery.) Carrying strap 1/6 extra. 

This amazing receiver may 
be built for only 

NEW TRANSONA FIVE 
Now with 3in. Speaker! 

"Home, Light, A.F.N., Luz. all at good 
volume." G.P., Durham. 

7 stages -5 transistors and 
2 diodes 

Fully tunable over Medium and Long 
Waves and Trawler Band. Incorporates 
Ferrite rod aerial, tuning condenser 
volume control, new type fine tone super dynamic 31n. speaker, etc. Attractive case. Size 69 x 4i x Win. with red speaker grille. (Uses 1289 battery, available anywhere.) 

Total tost of all 
parts now only 42/6 3/6 

P. 

NEW ROAMER SIX 

Parts Price List and easy build 
plans 2/- (Free with kit) 

£3.94 Parts Price List and easy build plans 2l- 
P. a P. 3/6 (Free with k /t). 

POCKET FIVE Now with 3in. 
Speaker! 

7 stages -5 transistors Ft 2 diodes 
Covers Medium and Long Waves and 
Trawler Band, a feature usually found 
in only the most expensive radios. 
On test Home, Light. Luxembourg and many Continental stations were re- 
ceived loud and clear. Designed round 
supersensitive Ferrite Rod Aerial and 
fine tone 3in. moving coil speaker, 
built into attractive black and gold case. Size 59 x 14 x 3iin. (Uses 1289 battery available anywhere.) 
Total cost of all 42/6 P & P. 3/ parts now only 
Parts Price List and easy build plans 1/6 (Free with kit) 

STOP PREPP& 
Pocket 5 med. and long wave 
version with miniature speaker. 

29/6 P.38 P. 

NOW, WITH PHILCO MICRO -ALLOY 
R.F. TRANSISTORS 

6 WAVEBAND I I 

8 stages -6 transistors and 2 diodes 
Listen to stations half a world away with this 
8 waveband portable. Tunable on Medium and 
Long Waves. Trawler Band and two Short 

Waves. Sensitive Ferrite rod aerial and telescopic aerial for short waves. 
Top grade transistors. 3 -inch speaker, handsome case with gilt fittings. 
Size 79 x 54 x 14ín. (Carrying strap 1/6 extra.) 
*EXTRA BAND FOR EASIER TUNING OF LUXEMBOURG, ETC. 
Total cost 
parts now 

of all 
only ' 19.6 

P.& 
3 /e plans 2 / 

-ce Llst(Free 
with 

TRANSONA SIX 
8 stages -6 transistors and 2 diodes 

This is a top performance receiver covering full 
Medium and Long Waves and Trawler Band. 
High -grade 3in. speaker makes listening a 
pleasure. Push -pull output. Ferrite rod aerial. 
Many stations listed in one evening including 
Luxembourg loud and clear. Attractive case in 
grey with red grille. Size 64 x 4i x liin. (Uses PP4 
battery available anywhere.) Carrying Strap 1/- extra. 

Total tost of all 59/6 3/6 
P 

plans Price 
List and 

e with kit) 
build 

parts now only 

MELODY SIX 
8 stages -6 transistors and 
2 diodes 

Our latest completely portable transistor 
radio covering Medium and Long Waves. 
Incorporates pre -tagged circuit board, lin. 
heavy duty speaker, top grade transistors, 
volume control, tuning condenser, wave 
change slide switch. sensitive Bin. Ferrite 
rod aerial. Push -pull output. Wonderful 
reception of BBC. Home and Light. 208 
and many Continental stations. Hand- 

some leather -look pocket size case, only 61 x 31 x lilt. approx. with 
gilt speaker grille and supplied with hand and shoulder straps. 
Total cost of all t7.AL P. 6 P. Parts Price Ust and easy build 
parts now only LJ 7 V 3/6 plans 21- (Free with kit) 

Callers side entrance 
Barrads Shoe Shop. 
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Total cost of all 
parts now only 

SUPER SEVEN 
9 stages -7 transistors and 
2 diodes 

Covers Medium andLong Waves and Trawler 
Band. The ideal radio for home, car, or 
can be fitted with carrying strap for outdoor 
use. Completely portable -has built -in Ferrite rod aerial for wonderful reception. 
Special circuit incorporating 2 RF Stages, 
push -pull output, 3in. speaker (will drive 
19Vgbatteery available anywhere anywhere.) 

(Uses 

L3.19.6 P316 P Pans 
Price List and 

with 

Open 9-5 p.m. 
Saturday 9 -12.30 p.m. 

61 HIGH STREET, BEDFORD Telephone: Bedford 52367 
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LOW COST 

P S u 
F. L. THURSTON 

IN professional laboratories, considerable use is 
made of stabilised power supply units for experi- 
mental and development work, since these 

units have a low output impedance and give a 
constant output voltage over a very wide range 
of current demands. 

To be really useful, a variable voltage power 
supply unit should have an output impedance, or 
effective internal resistance, that is comparable to 
that of a conventional battery, and should be 
reasonably well stabilised against changes in mains 
supply voltage, etc. The unit that forms the basis 
of this article has been designed with these points 
in mind. 

Simplest form 
The simplest way of obtaining a variable voltage 

power supply is to wire a variable resistor across 
a normal power supply, and take the output from 
across the slider, as shown in Fig. la. This, how- 
ever, is rather wasteful of power, gives a high 
effective internal resistance, and does not guard 
against changes in the supply voltage. An improve- 
ment over this basic system is shown in Fig. lb. 
Here Trl is wired as an emitter follower, with its 
base connected to the slider of VR1, and the output 
voltage is taken from across 10 in the emitter line 
of Trl. The emitter voltage of this transistor 
"follows" very closely the voltage on the base. 
Taking very little power from VR1, the transistor 
presents a high input impedance while at the same 
time giving a low output impedancy, and thus 
presenting a low effective internal resistance. 

A further improvement which is shown in 
Fig. lc, increases the effective gain of the 
transistor. Here, Tr1 and Tr2 are connected 
as a Darlington (or Super- Alpha) pair, the emitter 
current of one transistor feeding directly into the 
base of the other, with a current gain equal to the 
product of the individual gains of Trl and Tr2. 

Tr1 Fixed 

Fixed VR1 Fixed 
input 

input 
voltage input 1 

Variable Variable 
voltage voltage 
output output 

For example, if both transistors have current gains 
of 50, the effective current gain of the combina- 
tion "transistor" will be 2,500 and the output 
impedance of the circuit will be correspondingly 
low. 

Both of these transistor circuits give a variable 
voltage output with little power wastage and have 
reasonably low effective internal resistance, but 
neither circuit is stabilised against changes in supply 
voltage. This problem can be overcome by modify- 
ing the circuit as shown in Fig. ld. Here, the 
voltage that is used to feed VR1 and the base 
of Trl, is stabilised by the Zener diode, D1, 
the actual supply that is connected across the tran- 
sistor circuit is not. However, the output voltage 
is approximately the same value as that at the 
slider of VR1 and is thus stabilised against changes 
in the mains voltage. This circuit (shown in Fig. ld) 
is very useful, but its power handling requirements 
are limited by the output transistor, Tr2. If the 
unit is to give output voltages up to 18 volts, it is 
necessary to use an unstabilised input supply of at 
least 22 volts. If an output of 6 volts is required, 
16 volts must be dropped across the output tran- 
sistor. This means Tr2 will have to dissipate 16 watts 
with a IA output current. 

Finalised circuit 
These problems are overcome in the circuit of 

the finished power supply unit, as shown in Fig. 2. 
Here, the output voltage is varied in three ranges, 
and the unstabilised input voltage is varied to suit 
the range in use, thus ensuring that a minimum 
of power is lost across the output transistor Tr3. 
A complete description of the circuit follows: 

The mains supply is connected to transformer TI 
via switch Si. Switch S2a selects either the 5, 11, or 

Unstabilised 
input 

Variable 
output 

Tr2 

Stabilised 
variable 
output 

(a) (b) (c) (d) 

Fig. 1: (a) Basic circuit, (b) improvement by the addition of an emitter follower, (c) replaced by super -alpha pair emitter 
follower, (d) the Zener diode stabilises the circuit against changes in the supply voltage. 
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C4 
100}F 

R9 
18kf1 
+ 

1Bkfl 

* Two 2000j4F capacitors in parallel 

S2d ° ° R6 
22kR 

T1 o- 

R10 
560 
fl 1.8kí1 

Tr2 
0031 

O 

A.C. 
mains 

O 

VR1 
25kfl 

2.7kn 

1.2k11 

M1 + 
1mA 

2'/2 

He e sizes 
A 3/8 de. 

dia. 
C...4BA clear 
D 6BA clear 
x...to line up 
with mounting 

holes in 
veroboard 

panel 

21/2 
1'/4 

to D 
18 k 

Y2= - 

(1)D x Tp 
C 

2jz-y 
2%2 

1t2 ---i C 

Drill 
to suit 
Tr3 _OA 

Materia. - aluminium 

?ijgdia. 

52 

2% 

Cut out 
to suit 
meter 

23/q 

F1 
i2 dia 

VR1 

3/gdia. 5%gdia fi/lidia 3/gdia 

tY4 I' 114 - 1/a--- 11/2"--->1-154---- 

858 

o- 

Fig. 2 (above): Complete 
circuit of the power supply 
unit. S2 is a four -pole, three - 
way wafer switch. D6 -D7 
could be a single 18V ZW 
Zener diode. 

Fig. 3 (left): The main chassis 
dimensions. Note that Tr3 
is insulated from the chassis 
by the use of insulated 
washer and spacers. 

Fig. 4 (bottom left): The front 
panel dimensions. 

17 volt tapping on the secondary of T1 and con- 
nects it to the bridge rectifier, which comprises 
D1 -D4. The rectified output is smoothed by the 
C I -R I -C2 filter network and passed to the control 
circuitry. 

An additional line is taken from the 17V tap 
on the secondary of T1 to D5, and the resulting 
rectified a.c. is smoothed by C3 and fed to the 
R2 -D6 -D7 network, to give a final stabilised 
reference voltage across the Zener diodes. This 
stabilised voltage is applied across VR1, making 
a variable stabilised output available at the slider; 
the available voltage swing of VR1 is limited on 
each range by the R4-R8 series resistors. 

The voltage from the slider of VR1 is fed to 
the base of Trl, which is wired as an emitter fol- 
lower with emitter load R3. The voltage at Tr1 
emitter is fed to the Super -Alpha pair, Tr2 -Tr3; 

www.americanradiohistory.com

www.americanradiohistory.com


Be first this year 
SEED AND 
PLANT RAISING 

Soil heating wire and trans- 
former. Suitable for standard 
size garden frame. i 9/6 plus 3/6 poet and ins. 

PP8 Eliminator -play your pocket 
radio from the mains! Bave £'s. 
Complete component kit comprises 4 

rectißees -manne dropper resistances, 
smoothing condenser and instructions. 
Only 8/13 t 1/- poet. 

HI -FI SPEAKER BARGAIN 
12in. H gh fidelity 
loudspeaker. High 
flux permanent 
magnet type with 
either 3 or 16 ohm 
speech coil. Will 
handle up to 10 
watts. Brand new 
by famous maker. 
Price 29/8 with 
built -in tweeter 351- plus 316 post and Insurance. 

21 kW FAN HEATER 
3 heat positions to (runt 
changes in weather: 1kW, 
11kW and 2IkW; also 
blows cold for summer, 
has thermostatic safety 
cut out "Proper" price 
55.17.6. Yours for only 
88.15.0. Plus 7/6 poet 
and insurance. 

MAINS TRANSFORMER. Upright mounting with 
primary tapped 200, 220, 240 v. H.T. secondary 
is 250 -0 -250 v. at 100 mA. and it has two L.T. 
secondaries of 6.3 v. ll amp. -unused (removed 
from equipment), 15/- plus 3/6 poet and insurance. 
"C" CORE POTTED OUTPUT TRANSFORMER. 
Made by the famous "Permeko" company these 
are the best money can buy, we can offer a bargain 
15 watt rating, centre tapped primary with 
secondary for 3 ohm speaker. Potted and in black 
stove enamelled case for upright mounting these 
will make your amplifier or rig look perfect at only 
12/6 plus 3/6 carriage and insurance -hurry for 
thee,. 
} MEG. POTS. By Erie, standard lin. spindle, lin. 
long, 7d. each in doz. lots, otherwise 10d. 
} MEG. POTS WITH D.P. SWITCH. Again by 
Erie. Standard sise spindle lin. length. 1Od. each 
in doz. lots, otherwise 1/3 each. 
MINIATURE PICK -UP. For pop records -this is 
made by Cosmocord -has a crystal cartridge and 
long play sapphire stylus -offered for less than the 
wholesale price of the stylus only -namely 8/9 
each or 36/- doz. 
MINIATURE RELAYS with removable covers. 
Very sensitive (will close on only 20 mA). Cob 
resistance 10,000 ohms- contacts are three sets; 
triple set for change over pair to open circuit 
and the third pair to close circuit- perfect order 
unused (removed from equipment), 7/13 each. 
CAR CHARGER OUTFIT f amp. transformer 
and selenium full wave rectifier only 27/13 plue 
8/6 poet. 
FLUORESCENT LIGHT SITS. Comprising choke, 
lampholders, starter and two chrome tube clip.. 
20 watt 19/6. 40 watt 11/8. Super Silent 40 watt 
17/8. 80 watt 17/6. 65 watt 19/8. All 4/6 P. k P. 

SEMI -CONDUCTOR BARGAINS 
Type Type Type 

No. Price No. Prier No. Price 
2N1727 15 /- MATIO1 8/8 0071 4/- 
2N1728 10 /- MAT120 7/9 0072 5/- 
2N1742 25/- MATI21 8/6 0076 6/- 
261747 25/- 0A5 5/- 0076 5/- 
231748 10/- 0A10 6/- 0077 7/- 
AC107 9/- 0Á47 8/- 0078 5/- 
AC127 9/- 0A70 2/- 0078D 3/- 
ACY17 8/8 0A79 2/8 0081 51. 
A01(18 6/13 0Á81 2/8 OC81D 5/- 
AC/rig 6/6 0A85 8/- 0082 5/- 
ACY20 5/6 0.490 2/8 0083 5/- 
ACY21 6/- 0,91 2/8 0084 8/- 
A01422 4/8 0 .8200 8/8 00139 8/8 
AF114 7/- 0A202 4/8 00140 12/8 
AF115 8/8 0022 10/- 00170 5/- 
ÁF116 7/- 0023 17/8 00171 6/- 
ÁF117 5/- 0024 22/13 00100 9/- 
ÁF118 12 /8 0026 7/8 00291 12/8 
ÁF139 17/8 0028 15/- 00202 18/8 
AF188 19/6 0029 17/6 00208 12/8 
AFZ 12 15/- 0032 12/8 00P71 19/8 
ABZ21 15/- 0038 15/- ORP12 8/8 
130107 14/6 0042 6/6 ORP60 5/- 
BY100 6/8 0044 5/- 6B078 8/6 
BYZ13 7/8 0046 4/- 211806 8/8 
MAT100 7/9 0070 4/- 513251 10 /- 

100v. 8.C.R'e THYRISTORS. 1 amp. 6/8, 3 amp. 
7/6, 12 amp. 15 / -. 400v. 1 amp. 15/ -. 3 amp. 17/6, 
5 amp. 22/8, 21 amp. 83. 50v. 1 amp. 6/6, 3 amp. 
7/6, 10 amp. 10 / -, 25 amp. 30 / -. 

it here postage is not definitely stated as an 
r\tra then orders over £3 are post in. 
Wdow 83 add 2/9. 

HEAT AND LIGHT UNIT 

Bring luxury to your bathroom -have 
comforting heat where you now only have 
light -all the parta to build a full size (16in. 
diameter) model are now available -you 
will build It in an hour-12M. 760 watt 
circular silica glass encased element -opal 
bowl for np to 100 watt lamp- non -runt 
spun reflector-white enamelled base heat ahleld -pull switch 
magnificent unit as sold normally at 24.5.0 only 49/6 plus 7/8 
can and insurance. 

SUPERTONE G.C.V. 
Saves you work - 
It's partly built 
Like its predecessors this latest Com- 
panion has full 8 performance -ouch 
as only a good wooden cabinet and 
influx speaker can give, and due to 
Its being partly built you will have 
it going In an evening. Note these 
features: 

All Mullard Transistors including 
3 a ÁF117. 
Two -tone Cabinet, size 11 x 8 x 3nn. 
All circuit requirements -Push -pull 
output -A.V.C. and feed back, etc. 
Printed circuit board all wired only connections, e.g. to Volume control - 
W.C. Switch and Tuning Condenser. 
Pre- aligned IF stages complete with full instructions. Price only 63.19.6 
plus 6/6 poet and insurance. 

THIS MONTH'S SNIP 

3M SCOTCH TAPE 
brand new, unused and guaranteed perfect and not second in any way - 
a connoisseur's tape on normal spools. 
Standard Play lin. 600ft. 9/- Long play lita. 900ft. 11 /6 

6 }in. 900ft. 11 /6 5 ;in. 1,20011. 16/- 
71n. 1,200ft. 16 /- 7in. 1,800ft. 23/- 

£3 post free otherwise add 2/- post and ins. 

INFRA -RED 
HEATERS 

Make up one of these latest type heaters. Ideal for 
bathroom, etc. They are simple to make from our 
easy -to- follow instructions-uses silica enclosed 
elements designed for the correct haha -red wavelength (3 microns). Price 
for 750 watts element, all parta, metal casing as illustrated. 21/8, plus 3/6 
post and insurance. Pull switch 8/- extra. 

F.M. TUNER 
of exceptional quality, giving really 
fantastic results with virtually no noise. 
Suitable for mains or battery operation. 
6 transistors-three IF stages- double 
tuned discriminator. Complete, new, and 
built up all ready to work on chassis. 
Sloe bin. x 41n. x 21n. with tuning scale 
and slow motion drive. A £12.12.0 tuner 
for only 88.10.0. 

NOW INSTANT START 
CIRCULAR FLUORESCENT 

Brings sunshine into your home. 150 watts 
of light but uses only 40 w. Beautiful 
fittings with glass, non. plastic centre, 

fluorescent tube and choke control. 
Made by Philips. Regular price £4.15.0. 

Special budget price 85/ -, plis 8/8 
c. and ins. Please state colour of glass 
centre, white, pink, blue, red, black, 

yellow or cream. Also whether 
mounting model. 80 watt model 99/6. plug Into lamp holder or 

10 /- carr. k ins. 
ceiling 

2000 88 9 6 
3000 27 19 6 
ATOO 611 11 0 
BP28 810 9 0 

FINE RECORD PLAYERS 
ARE GARRARDS 

and because they have been making 
record players for no long, GAR - 
RARD are your best choice -big 
range always in stock. 
7/6 for post and ins. 
LAB80 £25 0 0 
9ßP12 88 9 0 
Complete with service sheet and tem- 
plate. 

MAINS TRANSISTOR POWER PACK 
Designed to operate transistor seta and amplifiers. Adjustable output 6 v. 9 v. 
12 volts for up to 600 mA (class B working). Takes the place of any of the 
following batteries: PP1, PP3, PP4, PPG, PP7, PP9, and others. Kit comprises: 
mains transformer-rectifier, smoothing and load resistor, 5,000 and 500 mdd. 
condensers, Zener diode and instructions. Real snip at only 14/6, phi 8/6 poet 

BATTERY CHARGER - FREE 
9v. Nickel Cadmium Battery type PP3 (fits all popular pocket transistors.) Caw 
be recharged 800 mimes. Price with battery charger, only 87/8, p. de L 8/ -. 
Chargeable replacements also in stock for U7 12/8; Ull 83/ -; U2 82/-. 

See in the Dark 
INFRA -RED BINOCULARS 

These infra -red from a high voltage source will 
enable object, to be seen in the dark, providing 
the objects are in the rays of an Infra -red beam. 
Each eye tube contains a complete optical lens 
system as well as the infra -red cell. These optical 
sistemo can be need as lenses for T.V. cameras - 
light cells, etc. (details supplied). The binoculars 
form part of the Army night driving (Tabby) 
equipment. They are unused and believed to he 
In good working order, but mid without a guaran- 
tee. Price 88.17.8, plus 10 / -carr. and ins. Handbook 
2/6. 

SNIPERSCOPE 
Famous war -time 
"cat's eye" used 
for seeing in the 
dark this is an 
Infra -red image 
converter cell 
with a silver 
osmium screen 
which lights np 
(like cathode 
ray tube) when 
the electrons re- 
leased by the 
infra -red strike it. 

A golden opportunity for some interesting experi- 
ments. 5/- each, post 2/ -. Data will be aupplled 
with cells, if requested. 

TUBULAR HEATERS 
New and unused made by G.E.C. rated at 80 
watts per ft. -these are Ideal in airing cupboards, 
bedrooms,offloeo, stores, greenhouses, etc., curtain 
or papers can touch them without fear of scorching 
or lire. Supplied complete with fixing brackets and 
available In the following sizes. Prices which are 
about } of list price includes carriage by B.B.B. 
Sot. 80/ -; loft. 88/ -; 12ft. 42/ , 
Also In twin assemblies (one pipe above the other) 
4ft. 40/ -; 5ft. 46/ -; 6ft. 52/ -. 

5 NSITIVC LAY 

LU 0G ESC CNT 
SC4EEN 

THERMOSTATS 
Type "A" 15 amp. for controlling room heaters, 
greenhouse, airing cupboard. Has spindle for 
pointer knob quickly adjuatablefeem 30- 80 °F., 9/6, 
plug 1/- post. Suitable box for wall mounting, 61 -. 
P. k P. 1/.. 
Type "H" 16 amp. This is a l7in. long rod type 
made -by the famous eunvie Co. Spindle adjusts 
this from 50-550°F. Internal screw alters thesetting 
so this could be adjustable over 30 to 1000 °F. 
Suitable for controlling furnace, oven kiln, Immer- 
elon heater or to make flame -start or Ore alarm. 
8/6 plus 2/6 post and insurance. 
Type "D". We call this the Ice -stet 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 a length of our blanket wire (16 
yds.10 / -) is wound round the pipes, 7/6. P. k P. 1 /1. 
Type "E ". This J. standard refrigerator theme- 
stet. Spindle adjustments cover normal refrigerator 
temperatures, 7/6, plus 1/- poet. 
Type "F ". Glass encased for controlling the temp. 
of liquid- particularly those in glass tanks, vats 
or sinks -thermostat is held (half submerged) by 
rubber sucker or wire clip -ideal for fish tanks - 
developers and chemical baths of all types. 
Adjustable over range 50° to 150 °F. Price 18 / -, 
plus 2/- post and Insurance. 

750mW TRANSISTOR AMPLIFIER 
4 transis- 
tors includ- 
ing two is 
push -pull 
input for 
crystal or 
magnetlo 
microphone 
or pick -up 
-feedback 
loops-sen- 
citivity 6 
m /v. 

Price 19/6 
Post and insurance 2/6. Speakers 3in. 12/6; Sin. 
18/6; 6 x 4 in. 14/6. 

PHOTO ELECTRIC KIT 
All parte to make light operated switch/burglar 
alarm/counter, etc. Kit comprises printed circuit, 
Iaminated Boarda and chemicals, Latching relay, 
Infra -red sensitive Photocell and Hood. 2 Pron. 
sisters. 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 -projector lamp stabiliser, 
etc., etc. Only 39/6 plus 2/- post. and insurance. 

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

also at 266 LONDON ROAD, CROYDON, SURREY 
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Fully 
Individually 

VALVES 
ACIIIL 4/8 
ACP4 6/- 
AC8PEN6 /- 
A1.430 6/- 
ARP3 81- 
ARP12 2/8 
ARP24 8/8 
Aß8 6/- 
ARTP1 6/- 
ATP4 2/8 
ATP7 5/6 
AÚ7 55/- 
AZ81 9/- 
B6H 151- 
BD78 401- 
B1,63 101- 
B84 8/- 
Bß5 20/- 
B884 87/6 
B2134 16/- 
BT19 25/- 

BT46 160 /- 
85/- 

CF28 10 /6 

C 7 6/- 
CV102 1/- min 4/- 
CV4004 W- 
CV4014 8/- 
CV4015 7/- 
0V402010/- 
CV4049 g/- 
eTas 8/6 
Dí 1/6 
D41 Si- 
D61 8/- 
DA S/8 
DA30 16!8 
DAF96 8/- 
DD41 4/- 
DETS Si- 
DET20 81- 

15/- 
EF7S 6/- 
DFBl 81- 
DF92 8/- 
DF98 6/- 
Dß3 6/- 
DK92 8/- 
DK96 818 
DL92 4/- 
131,93 4/- 
DL94 5/9 
DL9O 7/- 

guaranteed 
packed 

DL910 8/- 
DY86 7/6 
E8OF 28/- 
E88CC 12/- 
E9OCC 101- 
E1148 2/6 
E1266 50 /- 
E1415 80 /- 
E1524 12/6 
EA50 1/- 
E173 7/- 
FABC80 5/9 
EAC91 8/6 
EAF42 8/- 
E1334 1/6 
EB91 8/- 
EBC2S el- 
EBC41 8/6 
EBC81 6/- 
EBF80 6/6 
EBF83 7/6 

8/9 
EBL31 201- 
EC52 4/- 

EC70 
12/6 

2091 0/- 
ECC81 4/- 
ECC82 6/- 
ECC83 6/- 
ECC84 6Iß 
ECC85 8/6 
EC088 91- 
ECC91 4/- 
ECC189 9/6 
20F80 7/- 
ECF82 7/- 
ECH42 91- 
201181 6/- 
ECH83 616 
ECL90 el- 
ECL82 8/8 
ECL83 10 /- 
ECL86 el- 
EF37 814 
EF3TA 7/- 
EF40 B/- 
EF50 ß/8 
EF52 el- 
EF53 4/8 
EF55 8/- 
EF71 718 
EF72 Si- 
EF73 5/- 
EF74 4/- 
EF80 W. 

U 

EF81 81- 
EF85 4/6 
EFBO 8/8 
EF89 5/- 
EF91 8/8 
EF92 2/- 
EPOS 5/- 
EF183 8/6 
EF184 6/6 
EH90 7/6 
EHT1 800 /- 
EL32 8/9 
ELS4 10 /- 
ELIO 6/- 
EL38 17/6 
EIA1 81- 
EL42 8/- 
EL50 81- 
EL81 8/- 
EL84 7/6 
EL85 7/6 
EL91 4/8 
EL95 6/- 
ELS60 20/- 
EM80 8/- 
EM81 7/- 
EM84 6/8 
EN31 10/- 
EBU74 80/- 
E8UI08 
EY51 6/6 
EYB8 618 
BY91 8/- 
EZ40 6/6 

EZ80 5/6 
EZ81 416 
F/6057 5/- 
F /6061 51- 
F/ß085 4/- 

4%800816 
61/236á29/- 
61/378g 

80 1- 
650/26 b/- 

0116/- 
GM4 46/- 
6TE176M 

7/- 
áU60 251- 
0232 10 /- 
á2S4 10/- 
HIM 82/6 
HL2 L2K. 2/6 
HL2S 81- 
HL23DD6 /- 
11L41 4/- 

BVR2 9/- 
K3A 60 /- 
KT8C 22 /- 
KT82 8/- 
KT44 5/9 
KT33 4/- 
KT86 16/- 
%787 25/- 
KT78 8/8 
HT88 22 /- 
KTW6S 4/6 
KTW83 5/- 
KTZ41 8/- 
KTZ63 5/- 
018100 9/- 
M8141 18 /- 
M8161 7/- 
MH4 5/- 
MHLD610 /- 
MLB 6/- 
N78 15 /- 
NEI7 7l- 
0A2 6/9 
OBI 6/- 
OB3 7/- 
0C3 6/- 
ODI 6/- 
OZ4A 5/- 
P21 -S5 14/- 
PC88 9/ 
PC97 9/- 
PC97 9/6 
PC900 12/- 
PC094 5/8 
Fá089 10 /- 
P001ß9 9/6 
PCP80 6/8 
PCT82 8/8 
PCF84 8/- 
PCF86 9/- 
PCF902 9/6 
PCF80811 /- 
PCF80812/6 
PCL82 7/- 

PPCLL883 8/8 
PCL84 71- pm, 816 
PCL86 8/- 
PEN26 4/6 

PEN200A8/- 
PFL20019!- 
PLS6 9/- 
PL38 16 /- 
PL81 7/- 
PL82 61- 

61- 
PL84 8/8 
PL500 18/8 
P0124Á b/- 
PT15 18/- 
PT20H 7/6 
PT25M 716 
P%4 141- 
P %26 12/6 
PY33 8/6 
PY80 6/8 

PY81 5/6 
PY82 5/6 
PY83 6/- 
PY800 S /.- 
PY801 7/- 
PZ1 -35 9/- 
PZ1-75 12/- 
QP21 8/- 
QP25 6/- 
QP2S0 5/- 
Q995/10 5/8 
Q8150/15 

10/- 
Q81202 81- 
QV04/7 8/8 
R3 8/- 
RG1 /240A 

85/- 
RG4/1250 

60 /- 
RK72 8/- 
SL30 12/6 
SP2 9/6 
8P41 1/6 

1'27 8/- 
U32 4/8 
U191 11/8 
U801 17/- 
UABC80 6/- 
UAF42 9/- 
UB041 6/- 
IIBF80 5/8 
UBF89 6/6 
UBL2110 /- 
U(:C8S 8/8 
UCF80 9/8 
UCH42 8/- 
UCH81 6/- 
UCL82 8/- 
UCL83 9/- 
ÚF41 8/6 
UF89 6/- 
U1A1 7/6 
111.84 6/6 
UUS 7/- 
UU9 8/6 
UY21 7/6 
ÚY41 8/8 

Y63 5I- 
Y65 4/- 
Y66 8/- 
ZSOOU 20/- 
Z801U 10/- 
1A3 8/- 
1ASOT 0/- 
1B22 80/- 
1C5GT 8/- 
1D8GT 6/- 
1276 7/6 
1F2 8/- 
1G6GT 8/- 
HA 2/6 
1LA6 8/- 
1LC6 7/- 
11114 4/- 
1N21B 4/- 
1N48 4/- 
1N70 4/- 
124 5/- 
1ßO 8/6 
194 5/- 
185 4/8 

4027 35/- 
4D1 4/- 
54.173G 5/- 
5A1740 61- 
51325114 40/- 
5B252M85/- 
5B /253M 

15/- 
582540140/- 
5B255M85 /- 
6R4GY 9/- 
5T4 7/- 
5U40 4/6 
5V40 8/- 
6 1/4G 8/8 
5Y3GT 6/- 
5YSWGTB 

9/- 
6Z40 6/8 
BABE 4/- 
6AC7 8/- 
BAGS 2/6 
64G7 6/- 
6AH6 10/. 

6/126 7/6 
6BJ7 /- 
8BQ7A 8/- 
6BR7 9/- 
8BW8 7/- 
604 2/- 
6C5G 2/6 
OCIGT 8/- 
8C6 4/- 
6C6G 8/- 
MSG 8/- 
6C116 4/8 
8021 801- 
6CL8 9/- 
6CW4 12 /- 
6D6 8/- 
8E5 6/- 
BFSGT 6/9 
6F6G 4/- 
6F7 6/- 
6F8G 6/6 
6Fß2 4/- 
6F13 b/- 
6F14 6/- 
6E32 4/- 
8F33 20 /- 
6080 ß/e 
6HBM 1/6 

655 6/- 
16/- 

6J 56 8/- 
606 8 /8' 
ä08W el- 
6J70 6/- 
60701 8/- 
6K6GT 5/6 
6K7G ß/- 
6KJGT 

8/- 
OKOGT 8/3 
BKBM 6/6 
8K25 24/- 
8L50 6/- 
8L6GA 7/6 
GLOM 111- 
OL7G 4/- 
6L34 8/- 
6LD20 6/9 
ON7 6/- 
6N7G 5/9 

6476 
12/. 
5/- 

68A7 7/- 
68Á76T 6/6 
8ßC7 7/- 
88¡}767 5/- 
68F0T 5/6 
ß8U7 8/6 
6807 5/. 
WIG BIB 
8ßK767 4/- 
89E7 5/6 
661,70T 5/6 
88317 8/6 
6ß476T 6/- 

6Ú 7 T 
2/- 

6V;U 5/- 
6V6GT 7/6 
6V6M 8/- 
6X4 8/6 
6 %56 5/- 
MGT 618 
6YOG 6/- 
6.30L2 8/8 
8Z4 5/- 
7B7 716 
7C5 10 /- 
7C6 7/- 
7C7 6/- 
7137 7/8 
7Q7 7/- 
787 18 /- 
7V7 5/- 
7Y4 8/- 
724 4/6 
8D2 2/6 
9D2 8/- 
9D8 2/- 
1OF9 9/- 
12M 2/6 
10P14 15 /- 
12ÁH7 b/- 
12AT6 5/- 
12AT7 9/- 

12ÁL'7 %8 
12AT7WA 

618 
l2Á%7 el- 
12AY7 10/- 
12B48 5/- 
128E6 7/- 
128137 7/- 

12E1 17 /B 
12138 2/- 
12J0GT 2/6 
12J7GT 8/6 
12K7GT 2/- 
12K8M 10 /. 
12Q7GT 8/8 
128A7 7/- 
12807 4/6 
12807 3/- 
126H7 8/- 
1287J 5/- 

129N7GT5/ 

128R7 5/- 
1288 8/- 
1227 71- 
1487 181- 
ISDI 6/- 
19E2 15/- 
1903 40 /- 
1907 b/- 
19131 181- 
19x1 5/- 
20P4 , 12/8 
21B6 7/- 
25L6GT 5/- 
25Y5 618 

2525 7/6 
25Z6GT 8/6 
25D7 8/- 
30 51- 
SOC15 10 /- 
30018 11 /- 
30F5 8/6 
SOFL1 10/6 
30FL12 19/- 
SOFL13 6/- 
30FL14 18/- 
30L10 15 /- 
80L17 16/- 
30P12 9/- 
SOP19 18 /- 
I0PL1 15 /- 
30E1,13 15/- 
SOPL1416 /- 
35166T 7/- 
35T 17/6 
38W4 5/- 
35Z3 10/- 
36Z4GT 6/- 
35Z8GT 9/- 
37 4/- 
38 4/- 
21586 61- 
50CD6027/6 

53A 77/6 
57 81- 
58 8/- 
59 6/- 
75 6/6 
76 5/- 
77 6/8 
78 6/- 

80 5/8 
84 8/- 
8gÁ2 8/- 
88D 80 /- 
210VPT 

7- pia 8 /8 
220PA 71- 
220TH 4/- 
225DU 9/- 
307A 5/6 
3100 251- 
3503 8/- 
357A 7/. 
3688A 6/- 

S93Á8 27/8 
4080 80/- 
44gÁ 81- 
703A 80 /- 
705A 10/- 
715E 60 /- 
717A 8/- 
724A 15/- 
801 8/- 
803 22/6 
807 8/- 
808 Si- 
813 65/- 

829B 50/- 

830B 4/- 
832A 45 /- 
843 51- 
866A 141 - 
884 101 - 
954 4/7 
955 2/8 
956 2/- 
957 5/- 
958A 4/- 
1612 5/- 
1816 3/- 
1619 5/- 
1825 6/- 
1828 3/- 
1629 4/6 
2051 5/- 
4043C 85/- 
4083 8/- 
4318C 20 /- 
6704 91- 
5728 7/- 
6060 5/- 
8084 7/- 
6065 8/- 
6080 221 - 
6146 86/- 
7193 1/9 

8013A 251 - 
8020 15/- 
9001 81- 
9002 4/8 
9003 6/- 
9004 2/6 
9006 2/6 
C.R. Tuber 
E45041B 

V0ß97 40/- 
VCR517501- 
VCß517B 

651 - 
VCR517C 

601 - 
SFP7 45 /- 
SEG1 40/- 
6PC1 80 /- 
5F17 12/6 
Photo Tubes 
0916 
6097 85018 

Valves Valves 
f:ß 

Kß01 £4 
%ßNIA 

65.10.0 
1E24 25 /- 
2J22 82.10.0 
2.554 £3 
W2417Á 

801 - 
3J/92/E 

687.10.0 
714AY £4 

726A 19 £Ì 

TRANSISTORS 
0022 23l- OCdt51 5/- OCIOS 15/- %C142 16 /- 
0C25 9/6 0082 10 /- 00203 12/8 %C155 20 /- 
0C35 12/6 0082DM 5/- 00204 17/8 %C156 ßß /6 

231247 9/6 
0044 5/- 

0083 5/- 00206 88/8 
2N412 7/6 008313 5/- AAZ12 6/ 207412 

0071 4/6 0C122 5/- AC1I8 7/6 2N502 47/- 
0072 55/_ 

2N585 10/6 
00170 6/- 130211 7/6 2N I090 20/6 

OCSS 6/- OCIOS 1018 BY38 7I6 2ví091 29/- 

8P61 4/- 
8P910 8/8 
STV280 /40 

24/- 
SII2150A 

10 /- 
011E1210 /- 
T41 12/6 
TDOX-20 

70/- 
TOSS 6/- 
TP25 161- 
TT11 51- 
TT15 38/- 
7Tß31 451- 
TZ0620 4l- 
TZ20 16/- 
U81 18 /- 
U12/4 SI- 
U17 6/- 
U18 e/- 
U25 181- 
II26 18/- 

ÚY85 51- 
Vß120 4/- 
V1507 5/- 
V1924 201- 
VP23 8/- 
VP133 9/- 
VR99 8/- 
VR1051305/- 
Vß150/306/- 
VU33A 4/- 
VII39 6/- 
V%3208 6/- 
V %3256 4/- 
V %8122 6/- 
VX8124 6/- 
W21 5/- 
W118 10 /- 
W119 8/- 
X66 7/6 
%7601 7/6 
%BIM 18!- 
X118 8/- 
X145 8/- 

1T4 3/- 
243 5/- 
2CI6 7/- 
2026A 3/- 
2C34 7/- 
2C45 22/6 
2C46 30 /- 
2001 12 /- 
2D21 51- 
2X2 8/- 
3A4 4/- 
3A /108Á201- 
8Á146J 55/- 
3A/187/M 

25/- 
3B7 5/- 
3B24 9/- 
ßD6 4/- 
3E29 501- 
3Q4 8/- 
SQ56T. 7/- 
284 5/- 
3V4 6/9 

6ÁJ7 2/- 
OAKS 6/- 
BAK7 8/- 
6AK8 6/9 
BALE s/- 
8AL5W 7/- 
oAM6 2/6 
6ÁM8 4/- 
6AQ5 7/- 
6AQ5W 9/- 
64E8 4/- 

8 76 15 
OP 
1- 

6ÁT8 4/- 
6AII8 6/- 
6A %4 8/- 
6B4á 17/- 
ßB7 6/- 
6B8á 2/8 
RBA6 6/- 
6BA7 6/- 
6BE0 6/8 

MANY OTHERS IN STOCK include Cathode 
Ray Tuber and Special Valves. U.K. Orders below 
81 P. 8 P. 1 / -; over £1, 2/ -; over £3, P. 8 P. free 
C.O.D. 3/6 extra. Overeeae Poetage extra at coat. 

N.R.O. SENIOR TABLE MODEL TYPE M. 50 ke /s- Indicator. 

30 Mc /s with "S" meter and crystal filter In excellent 
fully checked and tested condition together with set of 
8 general coverage coils and mains P.S.U. 110 -220 v. 

£26.10.0. Carriage and packing 30/ -. 

RACK MODEL also available at the same price. 

"S" Meter for N.R.O. Receivers, Brand new £2.10.0. 
Carriage paid U.K. 

CRYSTALS for H.R.O. In original National Union 
Housing, 25/ , P. 8 P. 2/ -. 

VARIOMETER for No. 19' bets, 17/8. P. 8 P. 31- 

TELEPHONE HANDSET. Standard G.P.O. type; 
new 12/. P. 6 P. 2 / -. 

INSET MICROPHONE for telephone handset 2/9. 
P. d. P. 2/ -. 

2KW ULTRASONIC GENERATOR together with 
power supply unit for 200 -250 v. A.C. Complete two 
chassis with Interconnecting cables. Frequency 37 to 
43 kc /s adjusted by fine control. Peak output 12 kw, 

average output 500 w. Completely new with valves and 
manual, £65, carriage paid U.K. 
A.R.88D. RECEIVERS. Fully reconditioned, £S5. 

Rebuilt model £85. Carriage paid U.K. 
SPARES FOR A.R.88D. RECEIVERS. Ask for your 
needs from our huge selection. 

MODERN POWER SUPPLY UNIT. Supply 
voltage A.C.: 105, 110, 115, 200, 205, 210, 220, 225, 230, 

240,245, 250 v. Available voltages D.C. 
(a) 1700 -1900 v. Stabilised, adjustable approx. 1 mA. 
(b) HT2 approx. 45 mA. 
(c) 260 -350 v. stabilised, adjustable, approx .45 mA. 
(d) 450 v. approx. 30 mA. 
(e) 50 v. approx. 150 mA. 
(f) 4.5 v. A.C., 4.5 amp. common earth. 
(g) 8.3 v. A.C., 4.5 amp. common earth. 
5 valves, 7 silicon rectifiers, 4 Solenlum HV rectifiers. 
Brand new, £9.10.0. Carriage 12 /.. 

CR 150 /8 RECEIVER. 2- 32mc /s. In 4 bends. Double 
conversion. Miniature valves. 8 positions 1st oscillator 
selector, variable band with 100c -13kc built in cali- 
brator, 4kc bandspread, valve metering and signal 

Noise limiter, £40. Original P.S.U. £7.10.0. 
Carriage 20 / , 
BC 221 FREQUENCY METERS. 125 -20,000 kc /s- 
Accuracy 0.01 %. Complete with individual calibration 
book. Fully tested In as new condition. With head- 
phones, £35. Carriage 10 / -. 
MAINS P.S.U. for the above, specially built to fit 
battery compartment, £11.10.0. Carriage 5/ -. 
BOONTON STANDARD SIGNAL GENERATOR 
MODEL 50. Frequency 2.400 Mc /s in six ranges. A.M., 
400 and 1,000 c /s. and external modulation. Provision 
for pulse modulation. Piston type attenuator, 0.1 NV- 
100mV. Separate meter for modulation level and carrier 
level. Precision flywheeling. 117e. A.C. Input, £95. 
Carriage 30/ -. 
SIGNAL GENERATOR TYPE TS 416. Signal 
frequency 400- .1,000 Mc /s, direct calibration. Pulse rate 
40400 a (X1 or X 10), pulse delay variable, less than 
30sec to more than 3000sec. Pulse width variable less 
than f µsec. to more than 100sec. Polarity -internal or 
external sources, positive or negative pulses, AM and 
CW. Output attenuator 0.20V to 200mV. continuously 
variable. In fully tested condition, £150. Carriage paid. 
C.R.100 RECEIVER. 60 kc /s -420 kc /s., 500 kcls. 
30 Mc /s. In 6 bands, 2 HE stages, 3 IF stages, AVC on 
both phone and CW. Excellent condition, correctly 
tuned and guaranteed, £31. Carriage 30/ -. 
TEST SET TS 125/AP 5 band RF power meter. TEST 
Compact battery operated, UHF wattmeter used in 
checking the relative power output or Radar Tx. Can 
also be employed in measuring antenna radiation 
patterns and standing wave ratios. Freq. 2,400 -3,335 
Mc/s. Consists ofatemperature compensated Thermo- 
star Bridge, a multi-wattmeter and a horn type pick -up 
antenna, £30. Carriage 10/-. 

82/44FT. AERIALS each consisting of ten 3ft., ¡in. 
dia. tubular screw -in sections. 14ft. (7 section) whip 
aerial with adaptor to fit the sin. rod, Insulated base, 
stay plate and stay assemblies, pegs, reamer, hammer, 
etc. Absolutely brand new and complete ready to 
erect, In canvas bag, £3.9.6. P. & P. 10/6. 

AVO ELECTRONIC MULTIMETER TYPE CT 38. 

AC mains operated 105 -125v, & 195 -255v, 45-68 c/s. 
97 measurement ranges covering DC and AC cur - 

rent, voltage, resistance and power output. Accuracy 
on DC ranges ±2 % FSD. Accuracy on AC ranges 
± 3% full FSD at 50 c /s. Ranges: DC volts 25OmV- 
10,000V (10M ohms -110M ohms input resistance) DC 
current 100A -25A. Ohms: 0- 1,000M ohms. AC volts 
100mV -250V (with RF measuring head to250Mc /s)AC 
current -10µA -25A. Power output- 50µW- 5W.Auto- 
matic movement protection against overload. Meter 
reverse, balanced measurement facilities. Complete 
with all accessories. Laboratory tested condition. 
£42.10.0. Carriage 15/ -. 
MICOVAC VOLTMETER BY ELECTRONIC 
INSTRUMENTS LTD. AC mains or battery operated. 
AC and DC voltage from 2.4- 2,400v. AC voltages from 
20 c/s to 200 Mcls. Ohms from 0-10M ohms. Meter 
reverse, balanced measurement facilities. £19. P. & P. 

10/ -. 
HAMMARLUND ST 800 RECEIVER. Dual con- 
version superhet. 540 kc /s to 54Mc/a In 6 bands. 
Stability 01% or better. In as new, laboratory tested 
condition. Price on application. 
SEMI- AUTOMATIC BATTERY CHARGER "Baby 
Esstron ". Initial charging rate 3.5 amps DC auto - 
meticaily reducing to. 1.5 or lower (depending on 
specific gravity of battery acid). As the battery receives 
the charge Indication lights indicate visually the high 
current or when incorrectly connected. Meter incor- 
porated. For 6 or 12v batteries. Mains voltage200 /240v 

AC. Few left to clear at £2. P. & P.5 / -. 
TELETYPEWRITER TEST SET TS 659 /UG £15. 
Carriage 10/ -. 

TEST SET CALIBRATION TS 250A. Necessary 
for repairs and calibration of altimeters £12.10.0. 
P. 6 P. 10 -. 

P. C. RADIO LTD. 
170 GOLDHAWK RD., W.12 

SHEpherd's Bush 4946 

1 

Open 9-5.30 p.m. except Thursday 9-1 p.m. PERSONAL CALLERS WELCOME 1 
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the final output voltage is taken from Tr3 emitter 
to the output terminals via fuse F1. R10 is a small 
permanent load resistor connected across the out- 
put terminals. 

A voltmeter, comprising M1 and R9, is built 
into the unit and permanently wired across the out- 
put terminals for monitoring purposes. Although 
the prototype unit was found to give output voltages 
from zero to 18V in three ranges, at currents up 
to IA, the maximum output voltage and available 
current can be increased simply by changing com- 
ponent values. 

Construction 
The prototype unit was built up on a standard 

Bin. x 6in. chassis, with angled corner brackets. 
Construction should be started by drilling this 
chassis as shown in Fig. 3. Next, drill and cut 
the front panel, as indicated in Fig. 4. The hole 
for the meter is best cut by first marking the panel 
and then cutting away the unwanted metal with the 
aid of a fret -saw fitted with a metal- cutting blade. 

When the front panel is complete, it can be 
covered with one of the decorative self- adhesive 
plastic materials before it is secured to the main 
chassis. It should be noted that the actual front 
panel controls, VRI, S2, and the two output ter- 
minals, can be used to secure the front panel to 
the chassis, thereby eliminating unsightly bolt heads, 
etc. Grommets should now be fitted in all suitable 
holes in the chassis, and transformer TI and all 
tag strips should be bolted in place. 

* components list 

Resistors: (all 5 %, IW except where otherwise stated) 
R1 

R2 
R3 
R4 
R5 
VR1 

1 û, 3W R6 2.2kû 
47012, 10% R7 2.7kû 
1.2k12, 10% R8 1kû 
3.9kû R9 18kû -I- 1.8kû, 1% 
1.8k0 R10 560n, 10 %, 1W 
25kû, wire- wound, linear 

Capacitors: (all electrolytic, 30VW) 
Cl 10001.1.F C3 500µF 
C2 200011F+2000pF C4 100µF 

Semiconductors: 
Tr1 0071 or 0075 D5 
Tr2 0081 or 0072 D6 
Tr3 0C22 or 0C23 D7 
D1-4 1A, 50 p-i-v, silicon 

0A200 or OA202 
9V, 1W, 10%, Zener 
9V, IW, 10%, Zener 

Miscellaneous: 
Battery charger transformer with 1.5A output at 5V, 
11V and 17V; two -way, two -pole on /off switch; 1A 
fuse and holder; 1mA meter movement (see text); 
two output terminals; 8in. x 6in. chassis; strip of 
Veroboard (see Fig. 5); tag strips; rubber grommets; 
control knobs; wire; sleeving; and expanded metal 
speaker gauze. 
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O O o 

ö 

ö 

s 

o 
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O 11 O --- O o o o 
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- - ---- - 

__. 
O 

- 
C O O ( O 

6 Ó ( OO O _Ö 
ö - -6-o o ö-ö 6-ö 

a==5___ó:_4 ?_ 

_° 

J 

L 

M 

N 

To 
T1 
OV 

2 3 4 5 617 8 9 10111 1213 
To To 
T1 side 
17V of C1 

To +ve 
side 
of C2 

To R4 
and R5 

junction 

16 17 18 19 20 21 

D6 

+ve output terminal 

a= drill mounting hole to clear 6BA screw and cut back copper 
b= break copper strip with small drill or special cutting tool 

Fig. 5: Veroboard assembly details. 

Cut the small Veroboard sub -panel to size as 
shown in Fig. 5, and break the copper strips 
where indicated with the aid of a small drill or 
the special cutting tool that is available. Now 
assemble all components and leads to the board as 
indicated. It should be noted that on the prototype 
two Zener diodes have been used, but these can 
in fact be replaced by a single 18V Zener diode, 
if available. When complete, the Veroboard sub - 
panel should be bolted in place on the underside 

F1 

To Tr3 
emitter 
Pf 

Ç)Tr3 

To A8 To N11 

C2a -F 

iiii iÌIIIiIIIIIIIIiIiiliIIIIIIIIIIIIIIIIIIIIIIIIIII III 

C2b 
:::::-:::::::::Ï ::::::::::::.-:,:,:::::::::::; 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

cl 

ÍÍIÍÍÍÍÍÍÌÍÍÍG ÍÍÌÍÌÍÍÍÍÍÍÍÍÌÍÍÍÌÌÍÍÌÌÍÍÌÍÍÍÌÍÍÍÍÌÍÌÍÍÍÍÍÍÍÍÍÌi 

Fig. 6: Above- chassis wiring. 
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To A17 

To L13 

To B11 

_ To A6 

To G2 

To I3 

To N14r 
To N11 

To A.C. mains 

Fig. 7: Wiring of the under chassis. 

of the chassis with the aid of small 6BA screws, 
taking care to use rubber grommets as spacers 
between the Veroboard and the main chassis to 
prevent short circuits occurring. 

Now, using insulated washers and spacers, bolt 
transistor Tr3 in place on the top of the chassis, 
and complete the under -chassis wiring as shown 
in Fig. 7. Secure the F1 fuse holder, switch Si, 
and the moving coil meter to the front panel, and 
complete the wiring of the top of the chassis as 
shown in Fig. 6. When complete, double check 
all wiring and then carry out a functional test, 
checking the output voltages and currents on all 
ranges. With the component values shown, the 
voltage swings should be as follows: Range 1, 0.5- 
3.5V, Range 2, 3- 10.5V, Range 3, 9 -18V. These 
voltages are without external load. 

The meter circuit 
On the prototype, a 1mA moving coil meter was 

used as the monitor, wired as a 20V (f.s.d.) d.c. 
voltmeter. It is not essential to use a 1mA meter 
movement and in fact almost any meter may be 
used for this job, but one must know the sen- 
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sitivity of the movement. 
If it is not marked on 
the face of the instru- 
ment in ohms -per -volt, 
but the internal resistance 
is given, it is a simple 
matter of Ohm's law: 
E =I X R. For example, 
a 1mA movement with an 
internal resistance of 
1,000f1, will drop 1V and, 
thus, have a sensitivity of 
1,00011 per volt. To in- 
crease the voltage range of 
the movement to 20V f.s.d. 
the total series resistance 
has to be increased by 
the same factor -twenty. 
Thus an external series 
resistor of 19,000f1 is re- 
quired (20,00011 less the 
1,00011 internal resistance). 

Usually, the internal 
meter resistance will be 
indicated on the face of 
the meter, but if it is not 
it can be determined by 
connecting the meter in 
series with a 4.5 to 12V 
battery and a high value 
series resistor and variable 
resistor, and adjusting the 
values of these two res- 
istors until the meter reads 
f.s.d. A variable resistor 
should now be connected 
in parallel with the actual 
meter and adjusted until 
the meter pointer falls to 
half f.s.d., at which point 
the values of the internal 
meter resistance and the 

parallel resistance will be equal. Thus, the internal 
meter resistance can now be determined by removing 
the parallel variable resistor and measuring its res- 
istance on an ohmmeter. It should be noted that, 
if any attempt is made to measure the internal meter 
resistance directly with the aid of the ohmmeter, 
severe damage may result. 

The specified transformer is capable of supply- 
ing currents up to 1.5A. If higher currents are 
required, an alternative transformer should be used, 
and the four rectifiers, D1 -D4, should have suit- 
ably increased ratings. 

The transistor types used are not critical. Trl 
may be any small a.f. transistor capable of work- 
ing with a collector voltage of approx. 25V or 
greater, but should preferably be a fairly high gain 
type. Tr2 may be any type capable of working 
with a collector voltage of approx. 25V, and able 
to handle powers of at least 100mW. Tr3 may be 
any power type capable of working at collector 
voltages of approx. 25V or greater, able to handle 
emitter currents of at least 1A, and dissipating 
powers of 16W or more on a large heat sink. 
If larger currents are required, the ratings of Tr3 
should be suitably increased, or, alternatively, two 
or more power transistors wired in parallel. 
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DE LUXE PLAYERS 
4 -Speed Players 2 -tone 
Cabinets 17 z 15 z 81in. High 
flux loudspeakers and High 
Quality Amplifiers ready 
built. Quality output. Volume 
and Bass controls. 
Special instructions 
enableassemblyin 
30 minutes, only 
wires to join. 
12moatha' 
guarantee. 

TO BUILD 
YOURSELF 

PORTABLE CABINET 
As illustrated to fit 
standard player 69/6 or autoohanger. 
3 WATT AMPLIFIER. 
Ready made and tested. 
With UCL82 triode pen- 
tode valve and 59/6 loudspeaker. 
SINGLE PLAY UNITS 
BOR GU7 54.19.6 
Garrard SRP12 24.19.8 
Garrard 5P25 210.19.8 
Philips AG1018 212. 9.6 
Garrard A70 119.19.8 
Garrard LASSO 224.19.8 

SUPERIOR AMPLIFIER 
Ready made and tested. 
Guaranteed better sound. 
Fully isolated AC Mains 
Transformer 4 watt out- 
put. ECL88 triode pen- 
tode valve. Volume and 
tone controls with 
knobs. Quality 89/6 
Loudspeaker 
AUTOCHANGE UNITS 
BSR Superslim 25.19.8 
Garrard 1000 25.19.6 
Garrard 2000 26.19.6 
Garrard 3000 £8. 9.6 
Garrard AT80 with 

Garrard 401 229.19.6 diecast turntable 210.19.6 
Garrard Teak Wood Base WB1. Ready out for 72/6 mounting. 1000, 2000, 3000, SP25, AT80. 

INTEGRATED STEREO AMPLIFIER. 4 watts per 
channel. A splendid example of functional design and 
value. Gold enamel eabiaet size 7 , 3 x Sin. 200/250v. AC. 
Separate Gram and Tuner inputs. Sell- f 9.19.6` contained pre -amp and all controls. 

Q MAX CHASSIS CUTTER 
Complete: a die, a punch, an Allen screw and key 
1ín.14 /8 lin. 15/9 llin.18 /- 11in.20 /8 2s /srin. 37/9 
Iia.14 /9 lin. 18/- llin.18 /8 il in. 22 /8 filin. 44/3 
I in. lb /e l' /isfn.l8 /- l lin. 20 /- 2ia. 84/3 hung. 31/8 

BARGAIN XTAL PICK -UP ARM Complete with 
ACOS LP-78 Turnover Head and Styli 10 / -; Stereo 80/ -. 

SPEAKER FRET Tygan various colours, 52in. wide from 
10 /- ft.; 28in. wide from 5/- ft. Samples S.A.E. 
EXPANDED METAL Gold or Silver 12 z 12in. 6 / -. 
NEW GARRARD GRAM MOTORS 100 -130v. A.C. 15/- 
pair for 200/250v. (io series), or 10/- each (Post Free). 

FULL WAVE BRIDGE SELENIUM RECTIFIERS: 
2, 6 or 12v. outputs, 1# amp.. 8/9; 2 a. 11 /3; 4 a., 17/8. 
CHARGER TRANSFORMERS P. & P. 2/8 Tapped 200/250 v. 
for charging at 2, 6 or 12 v.. 11 amps., 17/8; 2 amps., 21/ -; 
4 amps., 25/ -. Circuit included. Amp meter 5 amp., 10/6. 

MOVING COIL MULTIMETER TX 25. 
0 -1,000 v. A.C. /D.C.. ohms 0 to 100k. etc. 
MOVING COIL MULTIMETER EP10K. 
0 -1,000 v. A.C. /D.C., ohms 0 to 3 meg. etc., 
MOVING COIL MULTIMETER EP2OK. 
0 -2,500 v.D.C. 20,000 ohms per volt. 0 -1.000 v. A.C. 
Ohms 0 to 6 meg. 50 Mioroamps full seals. 

47/6 
79/6 

99/6 

NEW MULLARD TRANSISTORS 
OC71 6/-: 0072 7/0; OC81D 6/-; 0081 8/-; AF115 8/-; 
AF114 8/8; OC44 8/-; 0C45 8/-; 00171 9/-; 0C170 8/8; 
AF1177/-; OC2812/8; AD14015/-:0C3515/-;Holders 113. 

ARDENTE TRANSISTOR TRANSFORMERS 
D3035, 7.3 CT : 1 Push Poll to 8 ohms for 0072, OC81..11/- 
D3034, 1.75 1 CT. Push Pull Driver for 0072, 0081..11 /- 
D8068, 11.5 1 Output to 3 ohms for 0172. 0Cß1....11/ 

TRANSISTOR MAINS ELIMINATORS 
Famous "Power- Mite" 9 volt. Same sine as PP9 45/- battery. Fully smoothed. 150mA., lull -wave circuit. 

WEYRAD P50 - Transistor Coils 
RAW 6 in. Ferrite Aerial Spare Cores 6d. 
with our aerial coll....12 /8 Driver Trans. LFDT4....9 /8 
Oar, P50 /A1C 5/4 Printed Circuit, PCA1 ... .9 /e 
470 k /cs I.F.P50 /2CC 5 /7 J.B. Tuning Gang 10/6 
8rd LF. P50 /3CC 6/- Weyrad Booklet 2/- 

VOLUME CONTROLS 
Long spindles. Midget Size 
5 K. ohms to 2 Meg. LOG or 
LIN. L/S 3 / -. D.P. 5 / -. 
STEREO L/S 10/8. D.P. 14/8. 

80 Ohm Coax 6d yd. 

Semi air -spaced Cable 
40 yd. 17/8. 80 yd. 25/ -. 
FRINGE LOW LOSS. 1/6 Ideal 825 lines. yd. 

COAXIAL PLUG 1/ -. PANEL SOCKETS 1l -. LINE SOCK- 
ETS 2 / , OUTLET BOXES. SURFACE OR FLUSH 4/6. 
BALANCED TWIN FEEDERS Bd. yd., 80 or 300 ohms. 
TELESCOPIC CHROME AERIAL. Sin. extends to 23 in. 6 /6. 

TV REMOTE CONTROL 
For PHILIPS 19TG111A, 
121A, 125A, 142A, 23141111A, 
113A, 121A, 131A, STELLA 
ST1033A, 39A, 48A, 53A, 
COSSOR CT191OA, 21A 
CT2310A, 21A, 31A, PHILIPS. 
Price 8 gus. 

Our 1 Z/6` Post 
Price Free 

Brand New, includes Mt. 
7 -way cable, MULLARD OAR 
2 pots, 8 switches, 5 resistors. 

RETURN OF POST DESPATCH 

1!1 

STELLA RECORD PLAYER AMPLIFIER 
4 watt. 2 stage. 3 to 7 ohm. Neg. feed back. 001.82, OVOS. 
200 -250v. A.C. tapped input. Chassis size 8 x 21 x 4in. high. 
Gold /Walnut knobs. Volume and Tone controls on separate 
Polished Wood Panel 8 x lin. Brand new with 78/6 makers' guarantee. Bargain prim. P. & P. 1/8. 

NEW TUBULAR ELECTROLYTICS 
2/350 .. 2/3 

/350 v. .. 1/3 
/450 v. .. 2/8 
8/450 v. .. 3/- 

32/450 v. .. 8/9 
25/25 v. .. 1/9 
50/50 v. .. 2/- 

100/25 v. .. 2/- 
250/25 v. .. 2/6 
500/15 v. .. 8/- 
8+8/450v. 3/6 
8+18/450 v. 3/9 
16+16/450 v.4/3 
32+32/350 v.4/9 

CAN TYPES 
8/800 v. 9/6 
16/600 v. 12/8 
18 +18/500 v. 7/8 
32 +32/450 v. 6/- 
50 +50/350 v. 7/- 
80 +100 /350v. 11/8 
100 + 200/275v.12/8 

PAPER TUBULARS 
50v. -0.1 9d., 0.5 2/8; 1 mid. 3 / -; 2 m d. 150v. á/- 

500v: 0.001 to 0.05 9d.; 0.1 1/-; 0.25 1/8; 0.5 8/ , 
1,000v.-0.001, 0.0022, 0.0047. 0.01. 0.02. 1/8; 0.047. 0.1 2/8. 

E.H.T. CONDENSERS. 0.001mld., 7kV., 8/6; 20kV., 10/8. 
UB -MIN. ELECTROLYTICS. 1, 2, 4, 5, 8, 18, 25, 35.50.100, 

250mld. 15v., 2/8; 500, 1000mld. 15v., 3 /6; 2,000mld. 25v., 
7 / -. CERAMIC 500v. 1 pF. to 0.01m1d., 9d. 
SILVER MICA. Close tolerance (plus or minus # OF.), 5 to 
47 pF.,1 / -; ditto 1% 50 to 800 pF. 1/-; 1,000 to 5,000 pF., 2/ -. 
TWIN GANG. "0-0" 208 pF. + 176 pF., 10 /8; 365 pF., minia- 
ture, I0 / -; 500 pF. standard with trimmers, 9/ -; 5000 
midget less trimmers, 7/8; 500 pF. slow motion, standard 9 / -; 
small 3 -gang 500 pF. 18/8. Single "O" 385 pF. 7/6. twin 10 /- 
SHORT WAVE. Single 10 pF., 25 pF., 50 pF., 75 pF., 
100 pF., 180 pF., 5/6 each. Can be ganged. Couplers 9d. each. 
TUNING. Solid dielectric. 100 pF., 800 pF., 500 pF.. 3/8 each. 
TRIMMERS. Compression ceramic 80, 50, 70 pF., 9d.ß 
100 9F., 150 pF., 1/3; 250 pF., 1 /6; 800 pF.. 750 pF., 1 /9. 
250v. RECTIFIERS. Selenium 1 wave 100mA 5/ -; BY100 10/-. 
CONTACT COOLED 1 wave BOmA. 7/8; Full wave 75mA 10 / -. 

SPECIAL OFFER! NEW B.A.S.F TAPE 
7 in. L.P. 1,800 ft. (Cat. LGS35) 45/- 
7 in. D.P. 2,400 ft. (Cat. LGS26) . 70/- 
Spare Spools 2/8. Tape Splicers 5 / -. Leader Tape 4/6. 
Tape Heads: Collaro 2 track 28/8 pair. H.S.R. 4 track 99/8. 

MAINS TRANSFORMERS 2 /óenwb 
E.M.I. 280-0-280, 100mA, 6.8 v. 4 a. 6.3 v. 2 a 19/6 
250-0-250, 80 mA, 8.3 v. 8.5 a. Rectifier 6.3 v 25/- 
ía or 5 v. 2 a.; Ditto 350.0. 350 29/8 
MT.510 300 -0 -300 v.120 mA, 8.3 v. 4a 19 /8 
MINIATURE 200 v.20 mA., 8.8 v. 1 a 10/8 
MIDGET 220 v. 45 mA., 8.3 v. 2 a 15/8 
SMALL 300 -0-300 v. 70 mA., 6.3 v. 4 a 19/8 
HEATER TRANS. 8.3 v. 11 a., 7/8; 8.3 v. 4a 10/8 
Ditto tapped sec. 1.4 v., 2, 3, 4, 5, 6.3 v. 1i amp 10/8 
GENERAL PURPOSE LOW VOLTAGE. Outputs 3, 4, 5, 
6, 8, 9, 10, 12,15, 18, 24 and 30 v. at 2 a 25/- 
Ditto. 1 amp., 5, 10, 15, 20, 25, 30, 40, 45, 50, 55, 80 29/8 
AUTO TRANSFORMERS 0- 115 -230 volt Input /Output. 
60 w. 18/8; 150w 25/- : 500 w. 82/8. 

CRYSTAL MIKE INSERTS 
14 x Lin. 8/8; ACOS 14 x Lin. 8/8; 8E3 x lin 7/6 
TANNOY CARBON MIKE with Switch 5/6 
HEADPHONES 2000 ohms 12/6. 4000 ohms 15/ -. 

1967 GRAM , £10.10. 
CHASSIS 

Three Wavebands: Five Valves: ECH81, EF89, 
Long., Med., Short. Gram. EBC81, EL84, EZ80. 
12 -month guarantee. A.C. 200 -250 v. Ferrite Aerial 
5 watts 3 ohms. Chassis 131 #n. x lin. 5in. dial size 
13ín. x 4in. Two Pilot Lamps. Four Knobs. £10.10. Aligned calibrated. Chassis isolated from mains 
DE -LUXE STEREO GRAM CHASSIS. V.H.F., M.W., 
ß.W.1. 19 -50m, S.W.2. 80 -180 m. Magic eye, push 
buttons, 6 valve + reel. AC only 200/150,. f1 9.1 9.0 Size 15 z li z Bin. high. 

HIGH GAIN TV. PRE -AMPLIFIER BAND 1 B.B.C.. 
Tunable channels 1 to 5. Gain 18 dB. ECC84 valve. 
Kit price 82/8 or 55/- with power pack. Details 6d. 
BAND ID I.T.A. -same price. Tunable channels 7 to 13. 
Band I or IIL Coils and circuit only, 9/8. Chassis 4/9. 
B.B.C.2 Super Booster. UHF Transistor Model ready made 75/- 

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2min. sides, 
x 9in., 5/6; 9 >: lin., 8/8; 11 x 3in., 8 /8; 11 x 7in., 7/6; 

8 x 9in., 9/8; 14 x 11ín., 12/8; 15 x 14in., 15/ -. 
ALUMINIUM PANELS 18 s.w.g. 12 , 12tn. 5/8; 14 x gin. 
4/6; 12 x Sin. 8/6; 10 x lin. 2/9; 8 Bin. 2/ -; 6 x 4in. 1 /6. 

ALL PURPOSE TRANSISTOR PRE- AMPLIFIER 
Gain 14:1. 250v. or 9v. input. Ready built with Mu Metal 
input transformer for Mikes, Pick -Ups, Tuners 15/_ 
Instructiona and circuit supplied. Post Free. 

THE INSTANT 
BULK TAPE 

ERASER AND 
RECORDING HEAD 

DEMAGNETISER 

200 /250 v. A.C. 
Leaflet B.A.E. 

BAKER 12 in. STANDARD 
The ideal High Fidelity 
Loudspeaker for high 
output at home or 
public address. etc. 
Built in concentric 
tweeter cone. 
Voice Coil impedance 
15 ohms. Max. Power 
20 watts. Bass Res. 
40/50 cps. Flux 
14,000 gauss. Voice 
Coil material l ;ln. 
Response 40- 14,500 
ope. Chassis Solid 
Aluminium, overall dia 
121in., overall depth 
Sin. 
Price f8 Post 

Free 
CA TA LOGUE S.A.E. 

GROUP MODELS FOR VOCALS, 
BASS, LEAD and RHYTHM GUITARS 
30- 10,000 cps. Voice Coils 15 ohms. Heavy Doty. 

'Group 25' 'Group 35' 'Group 50' 
5gn5. óW 18gns. 

LOUDSPEAKERS P.M. 3 OHMS. Olin., Iii., 4in., Sin. 
lin. x 4in., 15 /8 each; Sin. 22/8; B1in. 18 /8; loin. 30 /- 
12in. 30 / -; (15 ohms 85/ -); 10in x Bin. 30/ -; 8in. x Sin. 21/- 
E.M.L Double Cone 131 x Bin., 3 or 15 ohm models, 45/- 
Stentorian loin. HF1012, 85.10; Sin. HF812, £4.10; Crossove 
35/ -; Horn Tweeters 3 -16 Rc /s. 10 w. 29/6; 20 w. 20 Eris. 99/6 
JACK SOCKETS Std. open -circuit 2/6, close circuit 4/8 
Chrome Lead Socket 7/6. DIN 3 -pin 1 /3; Lead 0/6. 
Phono Plugs 1/ -. Socket 1 / -. Banana Plugs 1/ , Sockets 1/ -. 
JACK PLUGS STANDARD. Chrome 3/ -. DIN 3 -pio 3/8 
WAVE -CHANGE SWITCHES WITH LONG SPINDLES. 
2 p. 2 -way. or 2 p. 8 -way, or 3 p. 4 -way, 3/6 each. 
1 p. 12 -way or 4 p. 2 -way. or 4 p. 3 -way, 3/8 each. 
Waveohange "MAKITS" 1 p. 12 -way, 2 p. 8 -way, 3 p. 4 -way, 
4 p. 3 -way, 6 p. 2-way. Prices include click spindles, ad- 
justable stops, spaces, ere., 1 water. 10 /8; 2 wafer, 15 / -; 
3 wafer, 19/8; 4 wafer, 24/ -; 5 water, 28/8; extra wafers, 4/6. 
TOGGLE SWITCHES. s.p. 2/ -; d.o. 3 /6; d.p.dt. 4/ -. 

DE LUXE TAPE SPLICER. Cots, trime, joins. 14/6 For editing and repairs. With 3 blades. 
4- CHANNEL TRANSISTOR MICROPHONE MIXER. 
Add musical highlights and sound effects to recordings. 
Will mix microphone. records, tape and tuner 59/6 
with separate controls into single output. 

2 -WAY INTERCOM AND BABY SITTER. All transistor, 
2 -way call buzzer. Desk or wall mounting. Good 
Volume. For home, office and shop. With 59/6 long leads. battery, etc. 
AM TUNER MEDIUM WAVE Three Transistor Supe[rlher. 
Ready built. Printed circuit. Ferrite aerial. 7.9/6 Size 51 < 31 , 11in. Ideal for Tape Recorders. 
3 -WATT QUALITY AMPLIFIER 4 Transistor 75/' Push -pull. Ready built. with volume control. 
NEW Manufacturera' SURPLUS UHF BBC -2 AERIALS 
BBC -2 Double Gold Ring Set Top Model 22/6 
BIC-2 Five Element Loft Model 32/6 
BBC -2 Five Element Outdoor Wall Mounting 42/8 

* RADIO BOOKS * (Postage 9d.) 
Radio, TV Valves, Diodes, Transistor equivalents 10 /6 
High Fidelity Speaker Enclosures and Plan 51- 
Transiator Superhet Commercial Receivers 7/6 
Mollard Audio Amplifier Manual 8/6 
Radio Valve Guide, Books 1, 2, 3, 4 or 5 each 5/- 
Practical Radio Inside Out 4/6 
Transistor Audio Amplifier Manual 8/6 
Shortwave Transistor Receivers 5/- 
Transistor Communication Sets 6/- 
International Radio Stations List 2/8 
Modern Transistor Circuits. for Beginners 7/6 
Sub -Miniature Transistor Receivers 5/- 
Wireless World Radio Valve Data 9/6 
At a glance Valve equivalents 6/- 

RESISTORS. Preferred values, 10 ohms to 10 mec 
i w., I w., 20% 4d.; 1i w. 8d.; 2 w. 1 / -; I w 10% 82. 
HIGH. STABILITY. 1 w. 1% 2/ -. Preferred values. 
10 ohms to 10 meg. Ditto 5 %, 10 ohms to 12 meg. 9d. 

5 watt l 0.5 to 8.2 ohm 3 w. 1/6 
10 watt WIRE -WOUND RESISTORS {1 /9 
15 watt JJJ 10 ohms to 8,800 ohms 2/- 
10K. 15E, 20K, 25K, 10W. 3/- 
MAINS DROPPERS. Midget. With sliders. 
0.3 a.. 1K., 0.2 a., 1.2 K., 0.15 a., 1.5 K. 8/- each. 
LINE CORD 100 ohms ft. twin plus resistance 1/- It. 

WIRE -WOUND 3 -WATT WIRE -WOUND 4 -WATT 
POTS. Miniature T.V. STANDARD SIZE POTS. 
Values 10 ohms to 30K, 3 /3. LONG SPINDLE VALUES 
Carbon 30 K, to 2 meg.. 3/- 50 OHMS to 100 K. 7/8 
VALVE HOLDERS. Int. Oct. 8d. Mazda Ost. 8d.; 117G, 
BSA, B8G, BOA Moulded 9d. Ceramic 1 / -. B7G, BOA cans 1 /-. 
Valve base plugs B7G, BSA, Int. Oct. 8 /3. 

C.R.T. BOOSTER TRANSFORMERS 
for heater cathode short or falling emission. 25% and 50% 
BOOST, 200/250v. A.C. input. STATE TUBE 15/6 VOLTAGE REQUIRED. O or 6 or 18v. PRICE 

BRAND NEW QUALITY 
EXTENSION LOUDSPEAKER 

In tough cream plastic cabinet with 20ft. 
lead and adaptors. For any transistor radio 
intercom, mains radio, tape recorder, etc. 
3 to 15 ohm matching q 0 / POST 
Sise: 71 < 54 x Sin. 3FREE 

Minimum P.P. Charge 1/6 unless otherwise stated. C.O.D. 5/- extra. Full List 11-. CALLERS WELCOME 

RADIO COMPONENTS SPECIALISTS 337 WHITEHORSE ROAD, WEST CROYDON 
Written guarantee with every purchase. (Export -send remittance and extra postage, no C.O.D.) (Buses 133, 68 pass door). S.R. Stn. Selhurst. Tell. THO 1116S 
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EQUIPMENT CABINETS 

OF DISTINCTION 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIi 

Imperial 
W1111IIIIIIIIIIIIIIIIIIIIIIIIIIIIIll11I1111I1I1I1111111IlI11111Ir 

_ Illustrated in this advertisement are 
two fine cabinets from the Lewis 
Radio Range. 

These cabinets are just two of a 
really extensive range. 

Each one carefully made by British 
Craftsmen and soundly constructed i = from the best materials available. 

Fill In coupon below to obtain FREE 
catalogue showing this wonderful 
range of cabinets. 

; llIllllllll111111IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIILt 

.6...c THE NEW LEWIS 

RADIO CATALOGUE 

Designed to assist your choice of 
Cabinet. 
The New Lewis Radio Cabinet Cata- 
logue -the most comprehensive ever 
prepared. Sent absolutely FREE! 
Please send your FREE cabinet catalogue. 

NAME 

ADDRESS 

Capitals please 
(Dept. P37) 

radio 
100 Chase Side, Southgate, London N.14. 

Tel.: Palmer's Green 3733/9666 

1 

L J 
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26/916 
..00'0 Solve your communica- 

tion problems with this 
new 4 -Station Translator Intercom (1 master and 
8 Subs), in de -luxe plastic cabinets for desk or wall 
mounting. Call /talk /listen from Master to Subs and 
Saba to Master. Ideally suitable for Business. Sur- 
gery, Schools, Hospital, Office and Home. Operates 
on one 9v battery. On /off switch. Volume control. 
Complete with 3 connecting wires each 66ft. and 
other accessories. P. & P. e/6. 

Modernise business or home with this new two -way 
Portable Transistor Intercom. Consisting of Master 
and Sub. in strong plastic cabinets, with chromium 
stands. Designed as a two -way instant communica- 
tion system. Call/talk/listen from Master to Sub and 
Bub to Master. Operates on one 9v battery. 
Complete with 60ft wire and battery. P. & P. 2 /6. 

it Tronsistor7ELEPHONEAMPLIFIER 

Our Price Only 

Why not boost business efficiency with this Incredible 
De -luxe Telephone Amplifier, Take down long 
telephone messages or converse without holding the 
handset. Indispensable in office/home. On /oft switch. 
Volume Control. Operates on one 9V battery. 
P. & P. 2/6. Battery 2/e extra. 
Full price refunded if returned in 7 days. 

WEST LONDON DIRECT SUPPLIES (PW l) 
169 KENSINGTON HIGH STREET, LONDON, W.8. 

Rapid Servicing of 

Transistor Equipment 
A systematic guide to the servicing of 
transistor radio television, tape and hi -fi 

equipment. 

by G. J. King 
30/- Postage 1/- 

GUIDE TO BROADCASTING 
STATIONS. 15th edition. Compiled 
by "W.W." 6 / -. Postage 6d. 

QUESTIONS lit ANSWERS TRAN- 
SISTORS, by C. Brown. 8/6. Postage 6d. 

HI -FI YEAR BOOK. 1966/67. 15/ -. 
Postage 1/6. 

TRANSISTOR POCKET BOOK, by 
R. G. Hibberd. 25/ -. Postage 1/ -. 

RADIO VALVE DATA. 8th edition. 
Compiled by "W.W." 9/6. Postage 1 / -. 

REFERENCE MANUAL OF TRAN- 
SISTOR CIRCUITS, by Mullard. 12/6. 
Postage 1/ -. 

MEASURING METHODS AND DE- 
VICES IN ELECTRONICS, by A. C. J. 
Beerens. 35/ -. Postage 1/6. 

100 IDEAS FOR DESIGN, by Electronic 
Design. No. 66. 15/ -. Postage 1/ -. 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS 

British and American Technical Books 

19 -21 PRAED STREET 
LONDON W.2 

Phone: PADdingfon 4185 

H.A.C. SHORT -WAVE 
KITS 

NEW RELEASE: MODEL "DX" 

Famous for over 30 yearn for Short -Wave Equip- 
ment of quality, "H.A.C." were the original 
suppliers of Short -Wave Receiver Kits for the 
amateur constructor. Over 10,000 satisfied 
customers -Including Technical Colleges, Hos- 
pitals, Public Schools, R.A.F., Army, Hams, etc. 

IMPROVED 1987 RANGE 
One -valve model "DX", complete kit -price 56/6 
(Post 3/6). 

Customers say: "Definitely the best one -valve 
B.W. Kit available at any price." This kit contains 
all genuine abort -wave components, drilled 
chassis, valve, accessories and full instructions. 
Ready to assemble, and of course, as all our 
products -fully guaranteed. Full range of other 
kits still available, including the famous model 
'K ". Before ordering, call and inspect an assembled 
receiver,-or send for a descriptive catalogue and 
order form to:- 

"H.A.C." SHORT -WAVE PRODUCTS 
29 Old Bond Street, London W.1 

TRANSISTORS 
CHEAPER by the DOZEN 

0071 TRANSISTORS, 2/6 each, post 4d. or 
27/6 dozen. post 6d. 
0C44 TRANSISTORS, 3/6 each, post 4d. or 
37/6 dozen, post 6d. 
0C45 TRANSISTORS, 3/- each, post 4d. or 
32/8 dozen, post ed. 
0081 TRANSISTORS, 3/- each, post 4d. or 
32/6 dozen, post 6d. 
OC170 TRANSISTORS, 4/- each. P & P 4d. or 
4216 dozen. post ed. 
OC171 TRANSISTORS, 4/6 each, P & P 4d. or 
48 /- dozen, post ed. 
AFits TRANSISTORS, 4/3 each, P & P 4d. or 
45/- dozen, post ed. 
AF117 TRANSISTORS, 4/- each. P & P 4d. or 
42/6 dozen. post 6d. 
AC107 TRANSISTORS only 8/- each, P & P 4d. 
or 65/- dozen, post 6d. 

THIS MONTH'S SPECIAL 
GT45 P.N.P. TRANSISTORS for med. freq. 
amplifier or for high speed switching. Only 
216 each, P & P 4d. or 27 /6 dozen, post 6d. 

These will replace red or white spot tran- 
sistors which are no longer available. 
GERMANIUM RECTIFIERS. GJ7M. 24v. 
b amp., 2 /6, post ed. or 24/- dozen, post 6d. 

MINIATURE GERMANIUM DIODES, down 
in price to 4/6 dozen. post ed. 

SILICON RECTIFIERS, 800v, P.I.V. at 500mA. 
5/- each. post ed. 
Latest Wireless World Valve and Semi- 
conductor Data Book. Data on 7,000 types. 
9 /6. P P I / -. 

PETHERICK'S 
RADIO 
SUPPLIES 

22 HIGH STREET, BIDEFORD, N. DEVON 
Telephone: Bideford 3217 
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= NEWNES RADIO AND TELEVISION SERVICING (1965 -66 
E Models) By J. P. Hawker and J. Reddihough. 496 pages, 

9 x 6in. Now published by Buckingham Press Ltd. Price 85s. 

VERY year a new edition of Newnes well - 
known Radio and Television Servicing is 
published. Always in great demand, these 

annual volumes contain a wealth of circuits, data 
and repair hints for popular television and radio 
receivers, tape recorders and record reproducers. 
The new 1966 edition has just been published and 
deals with 1965 -66 models, nearly 50 principal 
makes. 

The publishers, Buckingham Press Ltd. who are 
the successors to S.B. Division of George Newnes 
Ltd. have asked us to mention that their address has 
not changed, it remains -15 -17 Long Acre, London, 
W.C.2. Copies of Radio and Television Servicing are 
available on free trial, direct from Buckingham 
Press Ltd.-PEM. 

= THE LAW AND YOUR TAPE RECORDER 
By Andrew Phelan. Published by Print and Press Services 
Ltd. 30 pages. 7 X 51n. Paperback. Price 3s. 6d. 

N these days of rules and regulations it is almost 
impossible to draw breath without breaking 
some law or other; and ignorance is no excuse. 

Practically every time the enthusiast uses his tape 
recorder he is inviting prosecution -or so it would 
appear after a perusal of this interesting little 
booklet. 

The author is a barrister -at -law, and the text 
occasionally betrays this, but otherwise, a lucid 
account of the pitfalls of the laws of copyright 
as related to tape recording will be found here. 

It is perhaps unfortunate that amid all this fright- 
ening legal stricture we find no hint of aid. "This 
is the law" -says Mr. Phelan, in effect, without 
adding that application to the Performing Rights 
Society, or Phonographic Performances Ltd., would 
solve many of the immediate problems of the local 
impresario. 

For the ordinary user, the problem seldom arises: 
one can take down broadcast material for one's 
private enjoyment so long as it is not covered by 
a separate copyright, but as this permission does 
not extend to gramophone records, whether broad- 
cast or not, Junior is contravening the Acts of 1956, 
1958 and 1963 every time he tapes down "Top of 
the Pops ". Replaying his recording to someone else 
compounds the felony and accepting payment for 
the privilege is so reprehensible that we shudder 
to think of the consequences! 

Whether one intends to make a business of tape 
recording or simply indulges in the hobby for 
pleasure, it is wise to know the legal limitations 
and this pocket book is a cheap and easy intro- 
ducti on. MAQ. 

= SHORT WAVE LISTENING 
E By J Vastenhoud. Published by Ilitte Books Ltd. 

107 pages. Size 8 1In. x 5 4In. Price 125. 6d. 

IF the PRACTICAL WIRELESS feature "On the 
Short Waves" has given you an appetite for 
listening to foreign radio stations this book will 

provide a meaty dish. All the beginners' questions - 
What frequency bands should I listen to and 
when? What is a QSL card? How do I send a 
reception report ? Can I join the DX Club ? -are 
well answered. Established DXers will not be sur- 
prised for the author is Jim Vastenhoud, regularly 
heard on Radio Nederland's DX programme. 

As well as the chapters dealing with the practical 
side of DXing the book contains chapters on the 
principles of short wave transmission, the aerial and 
the correct choice of receiver, which seems to be a 
standard in any book dealing with radio these days. 
Other useful selections include comprehensive fre- 
quency prediction tables, an English- French -Spanish 
dictionary of commonly used DX terms, and DXing 
with a tape recorder. 

I started by saying that this was the book for the 
newcomer. Old hands shouldn't be put off by this 
as they will find new ideas here. I certainly did, 
-JMG. 

SILICON CONTROLLED RECTIFIERS 
By Allan Lytel. Published by W. Fouisham & Co. Ltd. 
128 pages. Size 81 X 5In. Price 16s. 

THOSE who are not aware of the importance of 
silicon controlled rectifiers in power switching 
and control applications should find this book 

most rewarding. SCR's, or thyristors, operate in 
much the same way as gas filled thyratrons, but 
are much simpler to use and have many more 
applications. In fact, it is possible to control kilo -. 
watts of power with these four -layered semi -. 
conductor devices from extremely small signals- 
i.e., the output of a photocell or a thermocouple. 

Silicon controlled rectifiers are comparatively 
new in this country -outside the professional and 
industrial fields -and it will not be too long before 
the majority of domestic electrical appliances and 
electronic equipment make use of them. They are 
ideal for controlling electric motors. 

This book first deals with the theoretical aspects, 
of SCR's, then goes on to explain in detail how 
they work, with various types of triggering circuits, 
necessary. 

As the book originates from the United States, 
the publishers have thought it necessary to include. 
a specially written chapter for the English reader. 
It states, in three pages, that the mains supplies, 
are different and that American components are. 
used throughout. It also gives an incomplete list 
of British suppliers to the home constructor.-JRC. 
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MAKING THE MOST OF 
L 

D 

L J 

By J. LOWRIE Grad I. E. E. 

MOST tape recording enthusiasts keep a 
detailed record of each tape with a list of 
the material recorded on it. In order to spot 

individual items some method of cataloguing must 
be used. Coloured indicators can be attached to the 
tape or note taken of the scale reading on the tape 
usually marked from 0 to 10. Most modern tape 
recorders are, however, fitted with a rev. counter 

After one revolution the tape unwound at A is much longer than that 
at B. Length unwound = 2TTR where R is radius from centre of tape 

spindle to outer layer of tape. 

Dial reading O 45 92 145 208 279 370 420 
Time (minutes) o 5 10 15 20 25 30 32 

Fig. 1: Diagram and Table showing why the relationship 
between dial reading and footage is not linear. 

which is geared to the tape spindle and automati- 
cally records the number of revolutions. The disad- 
vantage of this method is that dial readings do not 
correspond directly to the footage of tape which has 
passed the head. Why this is so can be seen from 
Fig. 1. As the tape runs off the spool the 
length of tape which unwinds gets less -length of 
tape unwinding =2r x radius of outside of tape. 

The person using the tape then faces an obvious 
difficulty: if the rev. counter shows a reading of 
say 400 at the end of the tape and after a record- 
ing has been made the reading is 200, how much 
recording time is left? At first sight it would appear 
that only half of the tape has been used whereas 
more than half has been run off as can be seen when 
the situation represented in Fig. 1 is con- 
sidered. It is possible to time the first recording and 
subtract this from the total playing time but it 
becomes tedious if this has to be done for each 
tape; it is much better to compile a graph relating 
tape footage to dial reading and reference to this 
will show at a glance the time difference between 
various dial readings. 

The procedure for making a graph is as follows; 
Take a full spool of tape and set it into position 

for playback. 
Set dial readings to zero. 
Start playing back at fastest speed on machine. 
Note time at start and take dial readings every 

five minutes. 

866 

Note the time when all the tape has been used. 
The results obtained will form a table similar to 

the table, Fig. 1, which was obtained using 1,200ft. 
of L.P. tape on a 5;in. spool running at 7fin. /sec. 
The results of Table 1 are plotted on a graph to give 
Fig. 2. It is easy to see at a glance the recording 
time represented by various dial readings. Thus 
for example, if recording started at 180 and ended 
at 310 the recording time would be 27 -18 =9 
minutes. 

If the relationship between recording time and 
dial reading had been direct the graph would have 
been straight as shown by the dotted line. Thus 
after reading 100 serious errors would arise if the 
correction supplied by the graph were not applied. 
The graph can be adapted for other speeds simply by 
multiplying the time scale by the correct factor 
(e.g. 3ìin. /sec. would require scale to be doubled) 
leaving the dial reading unchanged. The exact 
figures on the graph are affected by the spool 
size and whether L.P. or standard tape is used. Thus 
graphs should be drawn up for each spool size 
used, one for standard tape and one for L.P. tape. 

Once armed with these graphs the enthusiast can 

4 

3 

2 

1 

i 
Ie 

1 

' - ) 

Tape 

Spool 

speed 71/2 '.p 
size 53/4 in. 

s, 

O 100 200 300 
Dial reading 

Fig. 2: Graph showing variation of recording time with dial 
reading. 

safely record new material in between two sections 
which he wishes to preserve knowing exactly how 
much recording time is available and being cer- 
tain that there is no danger of inadvertently erasing 
material which he wants to keep. 

400 500 
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S!NCLA'R MICRUMATIC 

* ONLY ONE CONTROL 

* CALIBRATED DIAL 

* SIZE -1s "x 1,' "x }" 

* POLISHED ALJMINIUM 
FRONT PANEL WITH 
SPUN ALUMINIIUM DIAL 

* AMAZING RANGE 
POWER &SENSITIVITY 

* NEW CIRCUITRY 

* BANDSPREAC FOR 
EASY RECEPTION 
OF 'POP' STATIONS 

* A.G.C. 

* IN KIT FORM OR 

READY BUILT 

* 5 YEAR GUARANTEE 

THE WORLD'S 
SMALLEST RADIO 

Photograph shows actual size 

SINCLAIR MICROMATIC 
PROFESSIONALLY RIGHT IN EVERY DETAIL 

THE SINCLAIR MICROMATIC is a brand new 
design from an organisation world- famous 
for its production of micro -electronic equip- 
ment for constructors. It has behind it the 
Sinclair tradition of specialisation in micro - 
radio circuitry which, in the MICROMATIC, 
reaches fantastically high levels of perform- 
ance. We have combined new circuitry with 
new elegance to make the SINCLAIR MICRO- 
MATIC professionally right in every detail 
whether you build it yourself or buy it 
complete in presentation case. 
This makes the perfect personal radio, ready 
to serve wherever and whenever required. 

TECHNICAL DESCRIPTION 
TheSinclair Micromatic is housed in a neat plastic case with attractive aluminium front panel and aluminium 
tuning dial to match, calibrated In Kc /s and metres. 
Three special Sinclair transistors are employed in a six stage circuit of exceptional power and sensitivity. 
Two stages of powerful R.F. amplification are followed by a double diode detector from which the signal 
tuned in is passed to a high gain three stage audio amplifier. Automatic Gain Control counteracts fading 
from distant stations and maintains signal strength. The set is powered by two Mallory Mercury Cells 
TypeZM.312 which are readily obtainable from radio shops, Boots Chemists, Stores, etc., and cost1/7 each. 
The cells will give approximately 70 hrs. continuous working fife. Inserting the earpiece plug switches the 
set on, withdrawing t switches off. 

sin=lair 

Its minutely proportioned case houses 
transistors, ferrite rod aerial and batteries 
and yet is considerably smaller than an 
ordinary matchbox. The MICROMATIC has 
an elegantly designed aluminium front panel 
with matching calibrated slow motion dial. 
New circuitry assures reception from a wide 
range of stations over the medium waveband, 
with excellent selectivity and quality. Here 
is a new set you will be proud to be seen 
using. You will also find it an ideal gift to 
give anyone. YET THIS BRILLIANT NEW 
DESIGN IS THE EASIEST OF ALL SINCLAIR 
RADIO SETS TO BUILD- AND IT IS BRITISH ! 

Complete kit Ovens lo 
build Sinclair Micromatic 
including lightweight 
earpiece, case and 
instructions 

Sinclair Micromatic ready bull! 
with lightweight earpiece, 
in presentation case. 

59/6 
79/6 

FULL SERVICE FACILITIES AVAILABLE TO ALL SINCLAIR CUSTOMERS 

SINCLAIR RADIONICS LTD., 22 Newmarket Rd., CAMBRIDGE 
Telephone 52996 (STD Code OCA3} 

Order form and more Sinclair designs on pages following 
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SINCLAIR S25 PUNITM P 

GOOD STEREO SYSTEM THE SINCLAIR STEREO 25 has been designed specially to ensure the 
highest possible standards of reproduction when used with two Z.12s or 
any other first class stereo power amplifier. Best possible components are 

ased in the construction of this superb unit, whilst its appearance reflects the 
professional elegance characteristics of all Sinclair designs in hi -fi, radio and 
TV. The front panel of the Stereo 25 is in solid brushed and polished aluminium 
with beautifully styled solid aluminium control knobs. Mounting the unit is 

simple, and power is conveniently obtainable from the Sinclair PZ.3 which can 
also be used to supply two Z.12s to make a complete stereo assembly. Hi -fi 
enthusiasts seeking the ultimate in domestic listening will find all they want 
from this combination of Sinclair units. With a Micro -FM for tuner, they will 
have an installation to compare favourably with anything costing from four to 
five times as much. 

FOR USE WITH ANY 
TECHNICAL SPECIFICATIONS 
Performance figures obtained using 
Stereo 25, two Z.12s and a PZ.3. 

SENSITIVITY for 10 watts 
into 1.5 ohms load per channel. 
Mic. -2 mV into 50K ohms. 
Pick -up-3 mV Into 50K ohms. 
Radio -20mV into 4.7K ohms. 
FREQUENCY RESPONSE 
(Mic. and Radio) -25 c/s to 30 
kc /s ±1dB extending to 100 kc /s 
± 3dB. 

MI EQUALISATION - Correct 
to within ± 1dB on RIAA curve 
from 50 cis to 20 kc /e. 

U TONE CONTROLS 
Treble -f-12dB to -10dB at10 kc/s. 
Bass +15dB to -12dB at 100c /s. 
SIZE -64ln. x 211n. x 21In. overall, 
plus knobs. 
FINISH -Front panel sectioned 
In brushed and polished solid 
aluminium with solid aluminium 
knobs. Black figuring on front 
panel. 

BUILT, 
TESTED AND 
GUARANTEED 

SINCLAIR MICRO -FM 
COMBINED 

ANYONE 
CAN 
BUILD 
IT 

FM TUNER AND POCKET FM RECEIVER 
7 TRANSISTORS 

NO ALIGNING 

PULSE COUNTING 
DISCRIMINATOR 

A.F.C. 

TUNES 88- 108Mc /s 

SIZE -less than 3" x 11" x á" 

This unique, superbly engineered FM superhet is 
the only set in the world which can be used both as 
an FM tuner and an independent FM pocket receiver 
just whenever you wish. Problems of alignment have 
been completely eliminated making the Micro -FM 
ready for use the moment you have built it. The 
pulse counting discriminator ensures best possible 
audio quality; sensitivity is such that the telescopic 
aerial included with the kit assures good reception 
In all but the very poorest reception areas. The Sin- 
clair Micro -FM will give you all you want in FM 
reception and the satisfaction of building a unique 
design that will save you pounds. 

FM superhet using 7 transistors and 2 diodes. The R.F. amplifier is 
followed by a self -oscillating mixer and three stages of I.F. amplifica- 
tion which dispense with I.F. transformers and all problema of align- 
ment. The final I.F. amplifier produces a square wave which is converted 
to producethe original modulation exactly. A pulse counting discrimin- 
ator ensures better audio quality. One output Is for feeding to amplifier 
or recorder and the other enables the Micro -FM to be used as an 
Independent self -contained pocket portable. A.F.C. "locks" pro- 
gramme tuned in. Signal to noise ratio 30dB at 30 microseconds. 

Complete kit, including 
transistors, case, aerial, 
earpiece, etc. 

£5.19.6 
FULL SERVICE FACILITIES AVAILABLE TO ALL SINCLAIR CUSTOMERS 

sinlair 
,868 

£9.19.6 
"Although a complete 
novice to radio I was 
able to assemble it 
(Micro -FM) without un- 
due difficulty thanks to 
your clear and lucid in- 
structions. I receive all 
B.B.C. programmes etc. 
very strongly." 

H.T., Warrington, Lancs 

"Far more sensitive 
(Micro -FM) than many 
commercial models." 

M.M. New Romney, Kent 

"Z.12 received in per- 
fect order. It is wonder- 
ful to hear records 
properly." 

J. de H.S., London, N.2 

"I consider your after 
sales service is excel- 
lent. I wish very much 
that other suppliers treated 
their customers in the 
way you do. I have tried 
out the Micro -FM with 
the Z.12 and my Quad 
speaker and am very 
pleased with the results." 

H.A., London., N.6 

SINCLAIR RADIONICS LTD, 22 Newmarket Rd., CAMBRIDGE 
Telephone 52996 (STD Code OCA3) 
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SINCLAIR Z.12 
12 WATTS R.M.S. OUTPUT 
CONTINUOUS SINE WAVE (24W. PEAK) 

COMBINED 12 WATT HIGH FIDELITY 

AMPLIFIER AND PRE-AMP 

8 TRANSISTOR CIRCUIT WITH 

CLASS B ULTRALINEAR OUTPUT 

The amazing adaptability and rugged construc- 
tion of this very powerful and exceptionally compact 
amplifier make it possible to use just one 
type of unit with outstanding success in an 
unusually wide variety of applications. Eight 
special H.F. transistors am used in a highly 
original circuit to achieve the characteristics 
demanded cf any quality amplifier irrespective 
of price, yet this Sinclair unit costs well under 
£5, including its own integrated pre -amplifier. 
The Z.12 accepts radio, microphone and pick -up 
inputs. Detailed instructions for connecting 

ONLY 
3" x 14" 
X 14" 

PZ.3 MAINS P)WER SUPPLY UNIT 

This special Dower supply unit uses 
advanced transistorised circuitry to achieve 
exceptionally good smoothing. Ripple 
is a barely measurable 0.05 V. The PZ.3 
will power two :Z.1Zs and a 

79 /ô Stereo 25 with ease. .77 U 

IDEAL FOR HI -FI (STEREO OR MONO) 
CAR RADIO, ELECTRIC GUITAR, P.A., 
INTERCOM, ETC. 

these in mono and stereo are given in the manual 
supplied with every unit. A number of different 
control networks are also shown. The Z.12 will 
operate efficiently from any supply between 6 and 
20 V. d.c. making it very convenient to run the amplifier 
from a car battery. Where it is required to run the 
Z.12 from mains supply, the PZ.3 Is recommended. 
Those wishing to have a ready made pre -amp 
control unit can feed inputs via the Stereo 25, which, 
with two Z.12s will provide the finest stereo- 
phonic hi -fi possible -and the saving in cost is 
fantastic. 

TECHNICAL SPECIFICATIONS 
Size3in.x 1áin.x 11in. 
Class "B ". ultralinear output. 
RESPONSE 15- 50,000c /s 1 1dB. 
Suitable for 3, 7.5 or 150 speakers. Two 30 
speakers may be used in parallel. 
INPUT -2mV into 2kO. 
OUTPUT -12 watts R.M.S. continuous sine wave 
(24 w. peak); 15 watts music power (30 w. peak). 
Signal to noise ratio better than 60dB. 
Quiescent current consumption -15mA. 

Built, tested and 
guaranteed. 
Ready for 
Immediate use. 
With Z.12 
manual. 

YOUR SINCLAIR CL.ARANTEE 
If you are not completely satisfied 
when you receive you purchase 
from us, your money will be refunded 
at once in full and without question. 

89'6 

If you prefer not to cut this page, please 
quote PW.367 when writing your order. 

To: SINCLAIR RADIONICS LTD., 22 NEWMARKET ROAD, CAMBRIDGE 

P /ease send items detailed below: 

For which l enclose cash /cheque /money order 

NAME 

ADDRESS 

P W .367 
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Practical Wireless Classified Advertisements 
The pre -paid rate for classified advertisements is 1/6d. per word (minimum order 18/ -), box number 1 /6d. 
extra. Semi- displayed setting £4. 12s. 6d. per single column inch. All cheques, postal orders, etc., to be 
made payable to PRACTICAL WIRELESS and crossed "Lloyds Bank Ltd." Treasury notes should 
always be sent registered post. Advertisements, together with remittance, should be sent to the Advertise- 
ment Manager, PRACTICAL WIRELESS, George Newnes Ltd., Tower House, Southampton Street, 
London, WC2, for insertion in the next available issue. 

TRADE MARK 

TRADE MARK No. 791010 consisting of the 
word PATHFINDER and registered in respect 
of "Radio transmitting and radio receiving 
apparatus, none being for use in direction 
finding purposes by not including domestic 
broadcast radio receivers and parts thereof ", 
was assigned on 7th April, 1966 by Ronald 
Albert Wilson of I Newry Avenue, Felixstowe, 
Suffolk, to Standard Telephones and Cables 
Limited, of STC House, 190 Strand, London, 
W.C.2, WITHOUT THE GOODWILL OF 
THE BUSINESS IN WHICH IT WAS THEN 
IN USE. 

METAL WORK 

METAL WORK: All types cabinets, chassis 
racks, etc., to your specifications. PHILPOTTS 
METAL WORKS LTD. Chapman Street, 
Loughborough. 

EDUCATIONAL 

"BECOME "Technically qualified" in your 
spare time, guaranteed diploma and exam. 
home -study courses in radio, T.V. servicing and 
maintenance. T.T.E.B., City and Guilds, etc: 
highly informative 120 -page Guide -free. 
CHAMBERS COLLEGE (Dept. 857K), 148 
Holborn, London. E.C.1." 

CITY & GUILDS (electrical, etc.) on 'Satis- 
faction or Refund of Fee' terms. Thousands 
of passes. For details of modern courses in all 
branches of electrical engineering, electronics, 
radio, T.V., automation, etc., send for 132 
page Handbook -FREE, B.I.E.T. (Dept. 
168K) Aldermaston Court, Aldermaston, 
Berks. 

RADIO OFFICER training courses. Write: 
Principal, Newport and Monmouthshire 
College of Technology, Newport, Mon. 

TRAIN FOR SUCCESS. 
WITH ICS -- 

Study at home for a progressive 
post in Radio, TV and Electro- 
nics. Expert tuition for I.E.R.E., 
City & Guilds (Telecoms and 
Radio Amateurs') R.T.E.B., etc. 
Many unique diploma courses 
incl. Colour TV, Electronics, 
Telemetry & Computers. Also 
self -build kit courses -valve and 

transistor. 
Write for FREE prospectus and find out 
how ICS can help you in your career. 

ICS DEPT. 541 PARKGATE ROAD 
LONDON, S.W.11. 

870 

EDUCATIONAL 
(continued) 

RADIO OFFICERS see the world! Sea -going 
and shore appointments. Trainee vacancies 
during 1967. Grants available. Day and 
Boarding students. Stamp for prospectus. 
Wireless College, Colwyn Bay. 

BOOKS & PUBLICATIONS 

A GUIDE TO SURPLUS 
COMMUNICATION RECEIVERS 
A detailed guide to thirty -one receivers, 
including the HRO, AR88, CR100, R107, 
R1155, PCR, 52 set, etc. 
7/6, P. Er P. 1/. Mal/ order only to: 
ADKINS, 72 Courtenay Ave, Harrow 

Middlesex. 

AUDIO, America's foremost journal. Year's 
subscription 43/ -, specimen copy 4/ -. All 
American radio journals supplied -list free. 
WILLEN (Dept. 40), 61a Broadway, London, 
E.15. 

SURPLUS HANDBOOKS 
19 set Circuit and Notes .. .. 
1155 set Circuit and Notes .. 
H.R.O. Technical Instructions .. 
38 set Technical Instructions ,. 
48 set Working Instructions .. .. 
88 set Technical instructions ,. 
BC.221 Circuit and Notes .. 
Wavemeter Class D Tech. Inst. ,. 
18 set Circuit and Notes 
BC.1000 (31 set) Circuit and Notes .. 
CR.100 /8.28 Circuit and Notes ,. 

418 p/p 6d. 
4/6 p/p 6d. 
3/5 p/p 6d. 
3/5 Me 6d. 
3(6 pip Id. 
5/- PIP 6d. 
3/8 p/p 6d. 
315 pip 6d. 
318 p/p Id. 
3/5 p/p 6d. 
ils p/p 9d. 

R.107 Circuit and Notes .. 5/- p/p Id. 
AR.88D Instruction Manual .. .. 15/- PIP 1/6 
62 set Circuit and Notes . 4/6 p/p Id. 
Circuit Diagrams 3/- each post free, R.1116/A, 
R.1224IA, 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, C.R.300/1/2. 
5a set Sender and Receiver circuits 6/- post free 

Resistor colour code indicator, 118 pip ed. 

S.A.E. with all enquiries please. 
Postage rates apply to U.K. only. 

Mail order only to: 

INSTRUCTIONAL HANDBOOK 
SUPPLIES 

DEPT. PW, TALBOT HOUSE, 
28 TALBOT GARDENS, LEEDS 8 

SITUATIONS VACANT 

RADIO & TV Exam. and Courses by 
Britain's finest Home -study School. Coaching 
for Brit.I.R.E., City & Guilds Amateur's 
Licence, R.T.E.B., P.M.G. Cert., etc. FREE 
brochure from BRITISH NATIONAL RADIO 
SCHOOL, Russell Street, Reading. 

SITUATIONS VACANT 
(continued) 

ALDERMASTON COURT POSTAL TRAIN- 
ING for B.Sc. (Eng) Part 1., A.M.I.E.R.E., 
A.M.S.E., City & Guilds, G.C.E., etc. prepares 
you privately for high pay and security as 
Technician or Technologist. Thousands of 
passes. For details of Exams & Courses in all 
branches of Engineering, Building, Electronics, 
etc. (including latest information on C.Eng.), 
write for 132 -page handbook -FREE. Please 
state interest. BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY, (Dept. 
169K), Aldermaston Court, Aldermaston, 
Berks. 

TV and Radio, City & Guilds, R.T.E.B. 
Certs., etc. on 'Satisfaction or Refund of Feet 
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. 

RADIO TECHNICIANS 

A number of suitably qualified candidates 
are required for permanent and pensionable 
employment (mostly in Cheltenham, but from 
time to time there are some vacancies in other 
parts of the UK, including London). There are 
also opportunities for service abroad. 

Applicants must be 19 or over and be 
familiar with the use of Test Gear, and have 
had practical Radio /Electronic workshop 
experience. Preference will be given to candi- 
dates who can offer "O" level GCE passes in 
English Language, Maths and /or Physics, or 
hold the City and Guilds Telecommunications 
Technician Intermediate Certificate or equiva- 
lent technical Aualifications. 

Pay according to age, e.g. at 19 -747, 
at 25 -£962 (highest age pay on entry) rising 
by four annual increments to £1,104. 

Prospects of promotion to grades in salary 
range £1,032 £1,691. There are a few posts 
carrying higher salaries. 

Annual Leave allowance of 3 weeks 3 days 
rising to 4 weeks 2 days. Normal Civil 
Service sick leave regulations apply. 

Application forms available from: 

Recruitment Officer (RT), 
Government Communications 
Headquarters 
Oakley, Priors Road 
CHELTENHAM, Glos. 
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SERVICE SHEETS 

SERVICE SHEETS. Television. All makes all 
models. Great new selection. Over 3,000 types. 
Only 3/- each. Post Paid. D. & B. 
TELEVISION (WIMBLEDON) LTD., 131 
Kingston Road, South Wimbledon, London, 
S.W.19. Tel.: CHErrywood 3955. 

SERVICE SHEETS for all makes, Radio, T /V, 
Tape Recorders, 1925 -1966. Prices from 1 / -. 
Catalogue 6,000 models 2 /6d. Free fault- 
finding guide with all Sheets. Please send 
stamped addressed envelope with all orders/ 
enquiries, HAMILTON RADIO, Western 
Road, St. Leonards, Sussex. 

SERVICE SHEETS, Radio TV, 5,000 models, 
List 1/ -. S.A.E. inquiries. TELRAY 11 
Maudland Bank, Preston. 

SERVICE SHEETS (75,000) 4/- each. Callers 
welcome. Always open. 5 South Street, 
Oakenshaw, Bradford. 

RADIO TELEVISION over 8,000 models. 
JOHN GILBERT TELEVISION, lb Shepherds 
Bush Rd., London W.6. SHE 8441. 

SERVICE SHEETS 
4/- each, plus postage 

We have the largest display of Service 
Sheets for all makes and types of Radios 
and Televisions, etc., in the country. Speedy 
service. 
To obtain the Service Sheet you require 
please complete the attached coupon. 

Name. 

Address: 

To: S.P. DISTRIBUTORS 
35/36 Great Marlborough Street, 

London, W.1 
Please supply Service Sheets for the following 

Make: 

Model No. Radio /TV 

Make: 

Model No. Radio /TV 

Make: 

Model No. Radio /TV 

I require the new 1967 List of Service 
Sheets at 1/6 each plus postage. 

(please delete items not applicable) 

1 enclose remittance of 
(which includes postage) 

MAIL ORDERS ONLY (Mar.) PW 

RECEIVERS & COMPONENTS 

MIDLAND ELECTRICAL 
61 Priorsfleld Road, Kenilworth, Warwicks. 

NEW VALVES 
CWO P and P free Min. order three valves 
ECC82 5!- EL84 5/- PCL82 

EY51 6/- PCL83 
86 

ECL80 EY86 61- PCL84 
ECL82 78 PCC84 5/- PCL85 
ECL86 PCC89 9/- PL81 83 
EF80 5/- PCF80 PY81 
EF85 5/3 6/- PY800 

813 

EF86 6/6 PCF86 8/- 4/- 

RECEIVERS & COMPONENTS 
(continued) 

A.1. POST FREE BARGAINS 
SPECIAL OFFERS ALL BRAND NEW 
V /controls w /wound s.p. switch 25k or 50k 419 
V /controls carbon less switch all values 3/6 
V /controls carbon D.P. switch all values 5/9 
Mixed resistors per 100 7/6 
12AÚ7, 6/- PCF80. 5 / , 
3w. Record Player Amplifiers, 84/ -. 
2-way socket panels 9d. each. 4/9 dozen. 
Recording TAPE 
31n. 300ft. 4/9 31n. 150ft. 3/3 
5I1n. 1800ft. 20/- bin. 900ft. 12/- 
71n. 1800ft. 19/- lin. 3600ft. 57/6 
lin. 600ft. 12/6 lin. 225ft. 3/9 
51n. 600ft. 8/3 Min. 1200ft. 14/6 
71n. 1200ft. 14/3 41n. 903ft. 14/6 
3 Reels and over 5% discount. 
S.A.E. All enquiries. Satisfaction guaranteed. 

A.1. RADIO COMPONENTS 
14 The Borough Canterbury Kent 

COMPONENTS, transistors ex -W.D. and 
surplus. Call at ROGERS, 31 Nelson Street, 
Southport. (List 6d stamp.) 

SAVE ON SILICON 
21302. 10 colt 1'N1' $ili trauelstora. Ideal for 
switching and general applications. Unmarked but 
fully guaranteed: 2/8 each or 5 for 10 / -. 
88002, 45 volt NPN Silicon transistors. 4 Mc /s. ft. 
Ideal complementary to 20302. Unmarked but fully 
guaranteed: 2/- each or 8 tor 10 / -. 
16180, 50v. 200 mA Silicon diodes, 6/- dozen. 
18181, 100 v. 200 mA Silicon diodes, 9/- dozen. 
Unmarked, fully guaranteed. 
BY100, 800 p.1 v., 650 mA, Silicon Rectifiers. 
Unmarked. Fully guaranteed. 3 tor 10/ -. 

BRAND NEW DULLARD BARGAIN. 

0081 EACH 2/_ 
Postage and packing 9d. Catalogue 1 /.. Callers 
welcome. 

L.S.T. COMPONENTS 
88 NEW ROAD, BRENTWOOD, ESSEX 

RECEIVERS & COMPONENTS 
(continued) 
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STELLA NINE 

RANGE 

A new range of instrument cases 

including most of the designs used in 

Practical Wireless and Practical Elec- 

tronics, from September 1966 issues. 

These will be made for stock, ready 

for return -of -post service. 

Send now for free photostats and 

price lists. 

Money back guarantee on all goods 

if not satisfactory. 

E. R. Nicholls 
46 Lowfield Road, Stockport, 

Cheshire. 

IIIIIIIIIIIIIIlI1Illllllllllllllllllllllllllllllllllllllllllllllllll 

(continued on next page) 

BI PAK SEM ICONDUCTORS 93/97 
LONDON, W1REET 

LOW COST SILICON CONTROLLED RECTIFIERS (THYRISTORS) FACTORY TESTED 
1 AMP (TO -5 can) 7 AMP (STUD) 16 AMP (STUD) Free SCR Literature including 
PIV EACH PIV EACH PIV EACH Circuit Diagrams for Light 

60 8/6 100 10 /8 100 16/6 Dimmers, Speed Coatroliers. 
100 9/6 400 30/- 400 38/- AC Power Switch, etc., with 
200 '22/6 600 45/- 600 55/- SCR orders or on request. 
400 22(6 400 PIV Power SCR 30 Amp, Special Price 80 /- 

own One 10/- Pack of your own FREE and/or, 
MODULES 

choice free with only', o Memory emory Unite, FREE r and FREE 
valued E4 or over Timer Units, etc., details free 

VALUE PAE 50 TRANSISTORS GRB 
10/- 10 SCR's VOLTAGE 18 Amp (M /.. 

UNTESTED 50 -400 PIV 
3 0C139 Trans. NPN Mullard ... 10 /- 3 High vit. AF Trans. PNP ACY17 15/- 
2 Drift Trans. 2N1221 100 M /Ca PNP 10 /- 5 Sil. Rect. 750mA 100 PIV TEXAS 15/- 
6 Matched Trans. 0C44/45/81/81D 10 /- 3 BSY95A Sil. Trane. STO 15 /- 
4 °A10 Diodes Mullard 10 /- 3 Oil. Trans. 00200 Mullard 16 /- 

15 Red Spot AF Trans. PNP 10 /- 2 Sil. Power Rect. 6 Amp. 200 PIV BYZ13 .. 15/- 
15 White Spot RF Trans. PNP 10 /- 1 AF139 GERM. Trans. 1600 M /Cs 16/- 

4 Si!. Recto. 3A 100/400 PIV 10/- 1 S8. Power Trans. 100 M /Cs TK201A NPN.. 16 /- 
4 NPN Trans. OC139 2N1303, ETC. 10 /- 6 Senor Diodes 3- 15vite. Mixed 400mal .... 15/- 
2 10 Amp. 811. Rect. 50 /100 PIV 10 /- 5 OAS Gold Bonded Diodes Mullard 15/- 
8 Diodes 4 0A70, 4 0A79 10 /- 1 2N1182 PNP PLANAR Trans. Sil 15 /- 
1 5 AMP SCR 100 PIV 10 /- 2 2N697 NPN PLANAR Trans. Sil 15/- 
3 Sil. Trans. 26303 PNP 10 /- 4 GERM. Power Trans. eqvt. OCte Mullard 15/- 
5 GET884 Trane. Eqvt. 0044 10 /- 1 UNIJUNCTION Trans. 2N2846 G.E 15 /- 

10 Assorted Computer Diodes 10 /- 2 Sil. Trans. 60VCB 200 M /Ce. ZT63 /84 . 15 /- 
4 Zeners 5, 6.8, 10, 12 Vita 10 /- 1 Sil. PLANAR Trans. BSY25 NPN 1000M /Cs 15 /- 
4 26417 Trans. Eqvt. AF1116 /117 10 /- 1 Sil. Trans. I5104 150 M /Ca UPE 200 NPN 15 /- 
2 200 M /Ce Sil. Trans. BSY26/27 10 /- 2 SCR's 50 PIT 1 Amp. TO-5 can 15 /- 
2 Bi- directional Trans. AOY66 10/- 1 Tunnel Diode 15370 (TD -5) G.E 15/- ' 

4 High Current Trans. 0042 10 /- 1 252160 UNLTUNCTION Trans. TO -5 can.. 15 /- 
2 Power Trans. 0026/35 10/- 2 Sil. Rect. 5 Amp. 400 PIT Stud 15 /- 
5 Sil. Recta. 400 PIV 250mA 10/- 1 Tunnel Diode AEY31 STC. 1060 M /Ce .... 16 /- 
3 0071 Trans. Mullard 10/- 2 GERM. Power Trans. 0C28/29 15 /- 
3 0075 Trans. Mollard 10 /- 2 ZENERS 25 Watt 18 A 22 Vita 16 /- 
3 NPN Sil. Trans. 70 M /Cs 10 /- 6 Sil. Rect. Type BY100 800 PIV 550mA 20/- 
1 Power Trans. 0020 100 Vita 10 /- 8 Sil. Rect. 400 PIT 200 /500mA 20/- 
5 OA47 Gold Bonded Diodes 10 /- 1 Transistor Manual by G.E. 648 pages .... 30/- 
4 OA202 ?Ill. Diodes Sub -Min 10/- 1 Silicon Controlled Rect. Manual G.E 30/- 
3 OC77 Trans. Mullard 10 /- 25 Mixed 611. A GERM. Trans. New Marked .. 30 /- 
8 0A81 Diodes CV448 10 /- 40 Mixed Semiconductors New Marked 40/- 
3 Sil. Recta. 400 PIV 500 mA 10 /- 1 Logic Module Handbook & Catalogue 17/8 

Our vast stocks change daily with hundreds of Minimum Order 10/, CASH WITH ORDER 
Semiconductor bargains becoming available. Just PLEASE. Add 1/- postage and packing per 
send 2/6 to cover 3 months mailing of our latest 
stock lists, eqvt. charts, circuits, etc. 

Order. GUARANTEED by return postal service. 
Overseas add extra for Airmail. 
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RECEIVERS & COMPONENTS 
(continued) 

NEW COMPONENTS 
* ASSORTED TRANSISTORS -6 Tested A.F. 

9/6 

* ASSORTED RESISTORS -Hi -Stab. 300 off 
(5% or better, worth £3) .. .. .. .. 15 /- 

* SELECTED COMPONENTS -Over 100 Hi- 
Stab., Pots, Capacitors, Rectifiers, Switches 
etc . .. .. .. .. .. .. .. .. 10 /- 

* TRANSISTORS- Matched Output Kit: 
OC81D and 2 -0081 .. .. .. 9/6 
R.F. Kit: 0044 and 2 -0045 9/6 
0044, 45, 70, 71, 72, 81 and 81D Equiva- 

3/- 

* CAPACITORS- Polyester Foil: 160 VDC/ 
100 VAC. 
33 pF to .1 µF:6 off, one preferred value.. 8/6 
.1512F to .47µF:5 off, one value .. SI- 

P. s P. 1/6 per order, C.W 0 1 

ELMBRIDGE INSTRUMENTS LTD. 
Island Farm Avenue. West Molesey. Surrey 

R.1475 RECEIVERS (TYPE 88) 
Highly stable, 
especially accu- 
rate, calibrated 
Marconi design 
R.A.F. Commu- 
nication Receiver 
covering 2 -20 
Mc /s. in 4 bands 
with built -in 609 

Kcls. xtal reference oscillator for checking dial 
which can be reset by special panel trimmer control. 
11 valves: 3 -6K7, 6K8, 6J5, 3 -6Q7. 686, Y63 tuning 
indicator and VR150 /30 voltage regulator. Two - 
stage I.F. with 8 tuned circuit. Xtal controlled 
B.F.O., 4 position selectivity with audio filters for 
narrow bandwidth. C.W. Fast and now A.V.C. 
High and low suppression. A plug -in unit with 
additional mixer provides a "listening through" 
guard channel of either 2 -4 or 4 -7.5 Mc /e. Receiver 
1641n. x Sin. x 1Dn. Very good condition. Complete 

with mains power unit. Fully tested before despatch. 
616.10.0. Carriage paid. 

NATIONAL H.R.O. SENIOR RECEIVERS 
5T MODEL 

In excellent tested 
condition. Complete 
with 9 coils SORo /s- 
SSMo /a and Power 
Unit. 631.10.0. Carr. 
30/, 

REJECTOR UNITS 1.2- 10Mc/s 
Switched, 4 ranges. Primarily 
designed as station rejector for 
R.C. Suitable for harmonic 
suppression and many other 
uses with slight alteration. 
Tuning dial with lock. Aerial 
in and out sockets. Brand 
new S6/ -. P. & P. 5 / -. 

4 VALVE 4 WATT AMPLIFIER 
"C" Core transformers 

- A.C. Mains 110/230 volte 
600 ohms of high imped- 
ance input. Output 3 or 
600 ohms (state choice). 

O 9 4, E I Controls: On/Off switch 
Gain control. Indicator 

ight. Valve inspection panel. 19 x 7 x 71n. Brand 
new in maker's carton. 79/8. Carr. 10 / -- 

32ft. TELESCOPIC AERIAL MASTS 
Comprising 20ft. 4 section tubular steel telescopic 
mast and 12ft. folding whip; can be erected in less 
than 5 minutes. Closes to 5ft. gin. Weight 211bs. 
Must have cost well over £20. Price 87/8. P. & P. 7/6. 

ROTARY TRANSFORMER 
12v. D.C. input, 250v. D.C. output at 125mA. 
Size 34 x 5 }in. Brand new, 17/8. P. & P. 5/ -. 

AMERICAN DYNAMOTOR UNIT 
12v. D.C. Input 240v. output. 150 watts approx. 
Suitable for Universal A.C. /D.C. equipment, 45/ -. 
Carr. 7/6. Many other types. 

R.F. ANTENNA TUNER (A.T.U.) 
Calibrated scale, ideal 160/80/40 metres. Limited 
number only. Brand nèw with instructions, 17/8. 
P. a P. 7/6. 

ALL 19 BETS AND PARTS AVAILABLE 
Complete list of other bargains, 1 / -. 

B.A.E. all engnielee. Credit Terms available. 

A. J. THOMPSON (Dept. P.W.) 
°EILING LODGE ", CODICOTE, HITCHIN, HERTS. 

Phone: CODICOTE 242 

I 
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RECEIVERS & COMPONENTS 
(continued) 

TRANSISTORS, UNMARKED, UNTESTED, 
40 for 101 -, p. and p. 1 / -, 4 packets post free. 
Relays, thousands of types, special catalogue 
free. General catalogue of Mechanical and 
Electrical Gear, Tools, etc. (5,000 items), free. 
K. R. WHISTON (Dept. PRW), New Mills, 
Stockport. 

JOHN'S RADIO (Dept. B) 
OLD CO -OP, WHITEHALL ROAD 

DRIGHLINGTON, BRADFORD 

FAMOUS ARMY SHORT -WAVE TRANBRECEIVER 
MX. W 

This set Is made up of 3 separate units: (1) a two 
valve amplifier using a 6V6 output valve; (2) (some 
only) a V.H.F. tranereceiver covering 229.241 Mc/s. 
using 4 valves; (3) the main shortwave Transmitter/ 
receiver covering, in two ¢wit ̂hed bands, just below 
2 Mc/s.-44 Mc/s. and 41 Mc/s.-8 Mc/s. (approx. 
160 -37.5 metres) using 9 valves. For R.T., C.W. or 
M.C.W. The receiver is superheterodyne having 
1 R.F. stage, frequency changer, two IF (485 Ke /s.), 
signal detector, A.V.C. and output stage. A B.F.O. 
included for C.W. or single side -band reception. 
TX output valve 807, other valves octal bases. 
Many extras, e.g. netting switch, gmek flick dial 
settings, squelch etc. Power requirements LT 12 
volts, HT receiver 275 volts D.C., HT transmitter 
500 volte D.C. Slze approx. 175 x 74 x 111n. Every 
set supplied NEW in carton with a 12 pin connector 
and full book including circuits at only 64.10.0., 
carriage 15 /- with V.H.F. TX /RX, 10 /-, extra. 
Brand New and boxed No. 10 head and make set 
(made for this set), only 16/ -, post 216. New 12 volt 
D.C. power unit for these sets 80/ -, carriage 5p. 
New aerial tuning units, 601 -, post 7/6. We make a 

mains 200/50 volt A.C. power unit in louvred metal 
case to plug direct into set power socket to run (1) 
receiver, 70/ -, poet 5/ -; (2) TX and RX, 19.10.0, 
post 7/6. A charge of 10 /- to unpack and test the 
receiver of these sets is made only if requested, to 
cover the coat of repacking set. We do however, 
repeat, all sets and equipment are NEW and boxed. 
being of fairly recent manufacture. ALL will be 
seat via B.R.B. within 24 hours of receiving order. 

R Et R RADIO Et TV SERVICE 
Dept. P.W. 

MARKET STREET, BACOP, LANCS. 
Telephone 465 

SALVAGE VALVES Tested before despatch 

6F13 4/6 U329 5/- 30PL1 4/- 20P4 8/8 
131.18 4/8 10P14 6/- P1.36 8/- PC084 4/- 
EF80 1/8 2OP5 8/8 FLS2 8/8 PY81 SIB 
ECC82 31- 30P 7/- U801 7/8 U301 6/- 
ECL8O 3/6 6F15 51- 10F1 1/8 10P13 618 
30F5 5/- EB91 1/- 80FL1 6/- 20D1 2/- 
PCF80 4/- EF85 6/- PY32 6/- 301112 51- 
1"1.81 5/- 8 /30L2 4/- BU4GT SI- PY83 á/- 
P230 5/- 20P3 8/- ES/86 41- 

Speakers. Ex.T.V. 5in. round 8 x 9in., 8/8: Mn. round 8 / -: 
post 2/-. 

Line Output Transformen available. State set model No. 

Turret Tuners, 81-, poet 2/ -. 

Sean Coils, eto. Quote set model No. with all enquiries 
and S.A.E. for prompt reply. All goods subject to satis- 
faction or money refunded. 

Please mention 
"Practical Wireless" 

when replying to 
Advertisements 

RECEIVERS & COMPONENTS 
(continued) 

TRANSISTORS 
For the short wave experimenter. All brand 
new at economy prices. Guaranteed. 
Silicon NPN. 2N2926, 100 M /c., 4/ -. ME3011, 
800 M /c., 5/6. 2N3662, 1200 M/c, 13/ -. 2N697, 
50 M /c, 2 watt, 13/ -. BFY17, 245 M /c., 2.5 watt, 
17/6. 
Germanium PNP. ÁF139, 800 M /c., 13/6, 
GM290, 800 M /c., 16/6. AFY19, 225 M /c.. 
0.8 watt, 24/ -. Send stamp for full list. 

G. ELLIOTT 
3 Sandgate Avenue, Tileburst, Reading, Berks. 

31 Set 21/Ts, complete with 15 valves and 2 
crystals. Operate up to 48 MEG tunable with 
circuit and details. No rear case, 25/ , each - 
Part post 5 / -. 

Spare Set Valves and Crystals. 12/6. 
Chassis less valves, 12/6. P. & P. 5 / -. 

No other spares available. 
Assorted High Stab Resistors, 7/6. 100. 

Assorted Syfiex P.F. Condensers. 7/6, 100. 

Pasolin Sheet, rlré x 12' x 12', 3 /-. 

Thin Paxolin Sheet, approx. r /., x 12' x 12', 
6 sheets for 5/-. 
White Plastic Sheet, approx. r1,í x 65' x 24'. 
Suitable dials, insulation. case fronts, etc. 
4 sheets for &/-- 

Small E.M. Counters, 5 digit, 500 ohm. 6 /8. 

Bulgin Extra Sensitive Micro Switch, Si-. 

P.O. Relay 2000 ohm, 1B. 5 /-, 1M, 113. 81 -. 

Key Switches, 4 pole. 2 throw. 3/6. 3 position 
DP +DP centre off, 5 / -. 3 C/O +4 c/o centre off. 
6 / -. DP +DP 2 for 5/-. 
Plessey Plugs and Sockets. 12 way. 3/- pr., 6 way 
5/- pr. 
6 or 12 way screened cable to match, 3/- yd. 
Breast Mike, 8f -. Carbon Inserts, L& 
Battery Ever -Ready, 90v +7 }v, 4/6, 12 for 30/-. 
Small Component Boxes, 12/6. for 60 samples 6d. 
Mµ Metal Screen for 5µP7 with fittings, 6/6. 
250mA Fuses II' x l', 5 / -. 100. 

100 volt Hand Generator. 7/6, 
Rheostat WW Rotary. 15 ohms, 3'6 amp, 12/6. 
Details of Instrument Case Assembly Free. 
send large addressed envelope. 
Rotary Transformer. Input 12 volts, output 
490v at 65mA. 9/-. 
Rotary Transformer. 12v. input, 300v output. 
at 0.2 amp.. 35/-- 
Modern lightweight Breast Mikes, Polythene 
fittings. New, 7/6. spare insert 2 /6. 

Ernest Turner meter 24' fitting (round) 1- 0 -1M /A. 
Centre zero. 12/6. 
Carpenters relay type 3SE1. 250 ohm+ 200 ohm 
each side. Fitted with plug In base, 17/6 each. 
Type 3000 P.O. relay. New 6000 ohm coil, 2 seta 
of change -over. 8/6. 
Transistors 20302, 2/: 
Printed circuit board. 11' x 54' ideal for reuse 
with 28 diodes CV448 plus some high stab resis- 
tors, 10 /- post paid. 
A new range of instrument cases ready send for 
free list. S.A.E. please. 
Polestyrene capacitors 125 volts wkg., 120,000. 
Recent manufacture for computor co. Prices 
691- each. 5/- doz., 25 /- per 100. Your choice of 
values stock up now and save pounds, FREE 
sample with lists of values. 
Siemens High Speed Relay, S.P.C.O. 1030,i- 
1.000 Ohms, 6 / -. 
Small Sealed Relay 1,700 +1,700 ohms S.P.C.0., 
6/ -. 
P.O. Relay. 200 ohms 2 change over, 6/ -. 

Mains transformer output 350-0-350v at 100 M/A 
+2 x 5v at 2A. 1 x 2v at 1A, 1 x 6.3v at 2a. 15/ -. 
Extra Small Rotary Transformer by Hoover. 
12v in output 300v suitable razors etc. with cool- 
ing fan new boxed. 10 / -. 

E. R. NICHOLLS 
Mail Order and Retail Shop 

46 LOWFIELD ROAD 
Off SHAW HEATH, STOCKPORT 
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SELF- ila AEROSOL. AY - 
Get these AIR DRYING GREY HAMMER 
or BLACK WRINKLE (CRACKLE)... 

RECEIVERS & COMPONENTS 
(continued) 

BRAND NEW 
TELEVISION TUBES! 

2 YEAR GUARANTEE. VAST RANGE 
12' £3; 14' £4 (not CRM141) 

IT £5.15.6; 19' £6.17.6 etc. etc. 
Carriage 12/- 

Also British valves, lists free! 
PHILIP H. BEARMAN, 6 Potters Road, 
New Barnet, Herts. Bar 1934/7873. 

EXPERIMENTER'S PRINTED 

CIRCUIT CHASSIS KIT 
BUILD 30 TRANSISTORISED PROJECTS 

on a printed circuit chassie with parts and transistors 
from your spares box. Latest very efficient designs 
fo, Radios, Amplifiers, Scientific Devices etc., etc., 
to suit everyone's needs and interests. The kit 
comprises 4 assorted PC laminate boards, etchant, 
resist, solvent, degreaser, 16 -page etching manual 
"Printed Circuits for Amateurs", 2 miniature Radio 
Dials. Also Essential Design Data, Circuits and 
Printed Circuit. Chassis Plans for building 

30 SUGGESTED PROJECTS 

Many recently developed circuits published for the 
first time including THE SMALLEST 8 RADIOS IN 
THE WORLD: Ring Radio (.70 x .70 x .55in.), 
Wristwatch Radio (1.15 x 80ín.), Postage Stamp 
Radio (1.6 x .95in.). Recently invented Triple 
Reflex with self- adjusting regeneration. (Pat. Pen.). 
Neutralised Double Reflex. Pocket Transceiver 
(licence required). Solar Loudspeaker Radio. 
Bacteria Powered Radio. Control of Models by 
Induction (not radio). Light -Seeking Robot. 
(bolded Missile. Electronic Man /Woman Discrimin- 
ator. Perpetual Motion Machine. 4 Pocket Tran- 
sistor Radios. 4 Amplifiers. 2 Intercoms. Burglar 
Alarm, 4 Unusual Crystal Bete, etc., eta 
All designs suit PC boards enclosed. 
Price of Kit: 8/8. Post and Pack. 1/6. (U.K.) 
Send B.A.E. for full details & Photographs. 

YORK ELECTRICS 
181a YORK ROAD, LONDON S.W.11 

MISCELLANEOUS 

CONVERT ANY TV SET into an Oscilloscope 
Diagrams and instructions 12/6. REDMOND, 
42 Dean Close, Portslade, Sussex. 

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. 

ALUMINIUM CHASSIS, PANELS, etc. 
Quick service, 'One -offs' welcome. Send sketch 
for quotation (stamp please). Trade supplied. 
FAIRISGRADES LTD., Barling, Nr. South- 
end, Essex. 

BERNIESOUND (AUDIO ENGINEERS) 

Design -Build -Repair- Modify 
All types of Electronic Equipment 

For estimates write to: 
Mr. Brown, I Effie Place, London, S.W.6. 

FOR SALE 

LEE ELECTRONICS 
The Tape Recorder and Hi -Fi Specialists 

MINIFLUX 9 -Track Stereophonic /Monophonic 
Record /Playback Heads. List Price 6 gns. Special 
Offer, 58/- each. 
MINIFLUX 4 -Track Stereophonic /Monophonic 
Ferrite Erase Heads. List Price 23.10.0. Special 
Offer 32/8 each, or supplied together (one of 
each) at 23.17.6. (Send S.A.E. for details.) 
All Heads are supplied complete with fixing 
plates and Technical Specifications. 
Also available- Miniflux Heads Type SKN4 
SKM4. Half Track Stereo at 65/- each. Full 
Track Erase 30/- Half Track Erase 22/6 

400 EDGWARE ROAD. PADDINGTON, W2 
Paddington 5521 

MORSE EASY 
The Famous RHYTHM RECORDED COURSE 
cuts the practice time down to an absolute 
minimum. 

One student, aged 20, took only 13 DAYS, 
and another, aged 69. took under a week to 
read 18 wpm. If you wish to read Morse easily 
and naturally please enclose 8d. in stamps or 
two international reply coupons for full explana- 
tory leaflet to: G3CHSIP. 
45 Green Lane, Purley, Surrey. UPLands 2896 

ELECTRIC SOLDERING IRON 

Ur 

FANTASTIC 
BARGAIN OFFER 

Lightweight Pistol Grip handle 
40 watt. 240/250v. A.C. Detachable 
handle forms cover for iron when 
not in use. With Oft. Safety 
3-core flex. Indispensable for 
every home handy- 
man. A boon to model ONLY 
makers and a necessity 
for every wireless en- 
thusiast. Offered to 
you at this new amazing Post 
price. Free 

C. H. SERVICE (Dept. P.W.) 
Lusted llall Lane, 'l'utsfield, Kent. 

"A COMPUTER FOR 59/11d? 
YOU MUST BE JOKING!" 
Dlgl -Comp Is no Joke. It is a complete mechanical 
equivalent of a giant electronic brain, designed 
so that you can see lust what it Is that makes a 

computer function. Digl -Comp calculates, 
solves problems and plays games, and is accom- 
panied by an instruction and programming 
manual that explains binary methods and element- 
ary logic in terms comprehendible to anyone 
who can count -primary school to Ph.D.! Send 
59/11 or 4d. stamp for details to: 

I-COR SYSTEMS (Mechanical Div.) 
18 STAMFORD HILL, LONDON, N.16 

Aerosol,pravk" contams 16borls.! 
able Saar ,nan, ,pray 

grNo 
$tove 

ey. eb o Hammer, 
s,,.,l Black Wrinkle all at 14/11 

at r 15111, carriage paid.. r MIA- 
button ullaprar can. Also Durable. h and fir 

Black Matt finish ill oz.. slue',' sane 
raia) 13/11 carriage paid. 
SPECIAL OFFER : I can plus optional tranaIerable 

(miler handle (value s/4 for 18/1 1. ora tag. 
a.cne u slap e.e.,. sine primer 

Please enclose cheque or P.O. for total amount so 

YUKAN, Dept. 

307a EDGWARE ROAD. M 
LONDON, W.2. 

Dept. PW /3 

FOR SALE 
(continued) 

HAMMERITE 
HAMMER PATTERN 
BRUSH PAINT FOR 
PANELS, METALWORK 

3/8 TIN JUST BRUSH ON 
WITHSTANDS 160 °C. OIL, WATER ETC. 

21 ca. tins .... 818 i gallon 551 - 
I pint 7/8 1 gallon 581 - 
1 pint 16/- i sent by road) 
Carriage: Orders up to 5/ -, 9d.; up to 101 -, 1/9: 
over 10 / -, 3/ -. Colours: blue, silver, black or bronze. 
Return of post service, Monday to Friday. 

Fears your romponeni shop or direct from the 
man ufarturer: 

FINNIGAN SPECIALITY PAINTS (MI 
Mickley Square, Stocksfield, Northumberland. 

Tel. Stocksfield 2280. 

SPECIAL OFFER. GRUNDIG MAI. 2 Tran- 
sistor Pre -amps for Tape Monitoring or 
Microphone Boosters. 47/6, post paid. LIST 
PRICE 4 GNS. LEE ELECTRONICS, 400 
Edgware Road, Paddington 5521 

TRANSISTORS 

SPECIAL OFFER 

1 watt S.T.C. 300 mc/s N.P.N. 
Silicon Planar, Transistors limited 
stocks £1 for 6. 

WITH DATA 

3/- each. 0C44, 0C45, OC70, 
0071, OC81, 0081 D, 0C200, 
G ET16, G ET20. 

4/- each. AF114, AF115, AF116, 
AF117, 0C170, 0C171. 

5/- each. 0C139, 0C140, GET7, 
GETS, GET9, XC141, BY100, 
0A211. 

BSY27 7/6 each OC20 10/- each 

ZENER DIODES 
All volts between 3.9v. and 26v. 
Qw 3/6 each, 1.5w 5/- each, 
7w 6/- each. 

Send 6d. for full lists: - 
inc., S.C.R., Zeners. 

CURSONS 
78 BROAD STREET 

CANTERBURY, KENT 

TAPE RECORDERS, TAPES, Etc. 

TAPES TO DISC -using finest professional 
equipment 45 rpm -18/ -. S.A.E. leaflet. 
DEROY, High Bank, Hawk Street, Carnforth. 
Lancs. 

SOUND RECORDINGS 

A UNIQUE TAPE BUY! Top brand lin. 
2,400ft, 251 -; 51in., 1,200ft. 15/-. P. and P. 
1 at 2/-, 2 at 2/9, 3 -6 at 3/6. Bargains in all 
sizes. S.A.E. for list. E. C. KINGSLEY AND 
CO. LTD., 93 Tottenham Court Road, 
London W.1., EUSton 6500. 
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WANTED 

VALVES WANTED, brand new popular 
types boxed. DURHAM SUPPLIES (C), 
175, Durham Road, Bradford 8, Yorkshire. 

WE BUY New Valves and Transistors. State 
price. A.D.A. MANUFACTURING CO., 116 
Alfreton Road, Nottingham. 

WANTED: Popular Brand New Valves. R.H.S. 
Stamford House, 538 Great Horton Road, 
Bradford 7. 

WE BUY New Valves for cash, large or small 
quantities, old types or the latest by return. Send 
details. Quotations by return. WALTON'S 
WIRELESS STORES, 15 Church Street, 
Wolverhampton. 

WANTED. -Circuit for Echo Sounder, meter 
type. MIERS, Walton, Nr. Street, Somerset. 

DAMAGED AVO METERS wanted. Models 
7 and 8. Any condition. Any quantity. Send 
for packing instructions. HUGGETTS LTD., 
2 -4 Pawson's Road, West Croydon. 

WANTED NEW 
VALVES ONLY 

Must be new and boxed 
Payment by return 

WILLIAM CARVIS LTD 
103 North Street, Leeds 7 

FIRST -CLASS RADIO 

AND T/V COURSES... 
GET A CERTIFICATE! 

After brief, intensely interesting study 
-undertaken at home In your spare time - 
YOU can secure a recognised qualification 
or extend your knowledge of Radio and TV. 

Let us show you how. 

FREE GUIDE 

The New Free Guide contains 120 
pages of Information of the greatest 
importance to both the amateur and 
the man employed in the radio Industry. 
Chambers College provides first 
rate postal courses for Radio Amateurs' 
Exam., R.T.E.B. Servicing Cert., C. & C. 
Telecoms., A.M.I.E.R.E. Guide also 
gives details of range of diploma 
courses In Radio /TV Servicing, Elec- 
tronics and other branches of engineer- 
ing, together with particulars of our 

remarkable terms of 

Satisfaction or refund of fee 

Write now for your copy of this invaluable 
publication. if may well prove to be 
the turning point in your career. 

FOUNDED 1885 -OVER 
150,000 SUCCESSES 

CHAMBERS COLLEGE 

(Incorp. National Inst. of Engineering) 

(Dept. 849F), 148 HOLBORN 

LONDON. E.C.1 
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PADGETTS RADIO STORE 
OLD TOWN HALL 

LIVERSEDGE, YORKSHIRE 
Telephone: Cleckbeaton 2866 

Special Offer. Ex R.A.F. Wave Meter, type 
W1649. Beautifully made in solid brass, all 
complete with slow -motion drive In wooden box. 
Valves are used but in good condition. 17/6, or 
new 30/ -. Plus post and packing 7/6. 
Brand new TV Tubes. 14ín., MW36/44, 22.0.0. 
Plus 10/- carriage. 
19 Set with outer case. Receiver section 
complete with valves. 
Parts Removed. 500 micro -amp meter, all 
transmitter parts. Relay and 807 valve. 
Condition fair. No dry rot 10 /-. Carr. 10 / , 
Reclaimed Tubes. Six months' guarantee, 
AW43180. 30/ -. MW43 /80, 30/ , MW43/69, 30/ -. 
CRM172, 30/ -. CRM142, 17/ , 12ín. Tubes, 10/ -. 
17in. Tubes perfect but without guarantee. 
17/- each. Carriage on any Tubes in G.B. 10 / -. 
Specially Se ected Nearly New Valves. 
6 months' guarantee. 
PY33 6/- ARP12 1/6 EL38 5/- 
PCC84 5/6 ECL80 3/6 5U49 4/- 
PCF80 5/6 ECC83 Si- 61(7 1/9 
PL81 5/8 ECC82 4/3 6V6 1/9 
807 5/- EF91 21- 185BT 8/6 
Single Valves. Post 7d. 

VALVE LIST 
Ex. Equipment, 8 months' guarantee. 
Single Valves. Post 7d. 
EF80 1/8 PCF80 2/- 10P13 2/6 
ECL80 1/6 PCC84 2/- 10P1G 5/- 
EF91 9d. PCL82 4/- 20D1 3/- 
EB91 9d. PCL83 3/- 20L1 5/- 
EBF80 3/- PCL85 3/- 20P1 4/- 
ECC81 3/- PZ30 5/- 20P4 8/8 
ECC82 31- PY81 1/6 1.1329 5/- 
ECC83 4/- PY82 1/8 U801 8/8 
EL84 5!- PL81 4/- U301 5/- 
EF50 1/- PL36 5/- U191 5/- 
EY86 5/- PY33 5/- 11281 5/- 
6E25 5/- 688 1/6 U282 Si- 
6U4 5/- 6F1 1!- U25 á/- 
6P25 5/- 6F14 5/- 
ET36 5/- 1002 5!- 
Breaking up 19 Sets. 
Relays 100 ohm Coil 21 -. Post 2/6. 1 Doz. 28/ , Post Paid. Jack Sockets, 7/8 doz. Post Paid. 
Toggle Switches, 7/8 doz. Post Paid. 
Pointer Knobs, 7/8 doz. Post Paid. 
Top Grade Diodes, 3/6 doz. Post Paid. No duds. 
Perfect Speakers. Removed from TV sets. 
Goodmans 7 x 4, 5 / -. Goodmans 8 x 5, 7/8. 6 x 4, 
and 5ins., 3/ -. Plus Post on any Speaker. 4/ -. 
New 12 inch Speakers, with built -in tweeter. 
28/6, 3 or 15 ohm. Coil. 28/6. Post Paid. 
New 24 volt Miniature Model Makers Motor 
will run from 6 volts. 6 /6. Post Paid. Motors 
Single Phase Quarter H.P., 28/ -. Sixth H.P., 
151 , 
Ex Washing Machines. Fully guaranteed. 
Plus Carriage 10 / -. 
Type 48 Set. Complete with valves. Send receive 
switch removed, 12/8. Post Paid. 

NEW VALVES! 
Guaranteed Set Tested 
24 -HOUR SERVICE 

1E5 9/- DK91 4/- EF86 8/- PY80 4/9 
185 8/9 DK96 6/3 11E89 4/9 PY81 á/- 
1T4 2/9 DL33 8/6 EL33 6/8 PY82 4/9 
384 4/8 D1.35 4/9 EL41 8/- PY83 5/8 
3V4 5/- DL92 4/3 F1,04 4/8 PY800 5 /11 
5V40 7/9 DL94 5/- EY51 5/11 R19 8/6 
6F1 8/8 DL96 5/11 EY88 5/8 U25 8/9 
6K7G 1/8 DY86 6/8 E7Á0 5/8 UN 8/6 
6K8G 8/8 DY87 6/3 EZ80 8/6 U191 10/- 
6L18 7/3 EABC80 5/8 EZ81 4/- U301 11/8 
óv60 8/- EAF42 7/- 0Z32 8/9 U801 16/- 
1062 11/8 EBC41 6/6 KT61 6/8 UABC80 5/- 
10F3 9/6 E131,80 5/9 N78 14/6 UAF42 6/11 
101.13 8/8 EBF89 5/9 PCC84 5/8 UBC41 816 
20F2 10 /8 ECC81 3/3 PCC89 9/9 UBF89 5/9 
20P1 8/9 ECC82 4/6 PCF80 6/8 UCC84 7/9 
20P3 8/9 ECC83 4/6 PCF82 5/9 UCC85 ß/- 
20P4 12/6 ECC85 6/3 PCL82 6/3 UCF80 8/- 
30F5 9/9 ECH35 5/9 PCL83 8/8 UCH42 8/6 
30P4 11/6 ECH42 8/9 PCL84 7/8 UCH81 5/9 
30P19 11/8 ECH81 5/- PCL85 7/9 UCL82 6/9 
DACH 6/9 ECL80 5/9 PL36 816 UCL83 8/6 
DAF91 3/9 ECL82 6/- PL81 6/8 UF41 7/9 
DAF96 5/11 ECL86 7/6 PL82 6/9 UF89 5/8 
DF33 7/6 EF39 3/6 PL83 5/11 UL41 7/9 
DF91 2/9 EF41 5/9 PI.84 6/- UL84 5/8 
DF96 5/11 EF80 4/8 PY32 8/8 UY41 4/9 
DK32 7!- EF85 5/- PY33 8/3 1TY85 4/9 
Postage on 1 valve 9d. extra. On 2 va ves or more, 
postage Bd. per valve extra. Any parcel insured against 
damage in transit 138 extra. Office address, no callers. 

GERALD BERNARD 
83 OSBALDESTON ROAD 

STOKE NEWINGTON 
LONDON N.16 

116 I 
SPECIAL RADIO 

CHASSIS OFFERS 

R 

HI-FI CONTINENTAL 
STEREOPHONIC RADIOGRAM CHASSIS 

Magnificent 'Continental' Stereophonic Radio- 
gram Chassis with piano key switches, built - 
in ferrite rod aerial. Comes complete with two 
10" elliptical loudspeakers, plus a mono /stereo 
4 -speed automatic record changer. Complete 
29/ gnu. (Units available separately if required. 
Chassis only, 21 gns.). 
Special terms available of £10.6.6 deposit 
followed by 18 monthly payments of £1.7.3 
(total H.P. of £34.17.0) +15 /- P. & P. Send 
£11.1.6 now. 

IMPERIAL HI -FI 
STEREOPHONIC RADIOGRAM CHASSIS 

The Imperial Stereophonic 4 waveband chassis 
has the most advanced specifications yet oPered 
Inthis country. There is a built -in ferrite rod aerial, 
seven piano key buttons, controlling mono /stereo 
selection.GramLong -Medi um-Short-FM-0 N /OFF. 
The unit comes complete with two 10" elliptical 
loudspeakers plus a mono /stereo 4 speed auto- 
matic record changer. Complete £41.9.6. 
Chassis only, 294 gns. 

Special terms available of £13.16.6 deposit 
followed by 24 monthly payments of £1.8.10 
(total H.P. £48.8.6) +17/6 P. & P. Send 614.14.0 
now. 

EMPRESS HI -FI 
AM /FM STEREOPHONIC CHASSIS 

This most advanced radiogram chassis with 
automatic push button selection covers short, 
medium and long wavebands plus V.H.F. /F.M. 
Offered complete with 2 10 x 6 speakers 4 speed 
Stereo /Mono autochanger only 635.19.8. Chassis 
only, 2S} gns. Special terms available of £12 
deposit followed by 18 monthly payments of 
61.11.7. (total H.P. £40.8.6) +15 /- P. & P. 
Send £12.15.0 now. 

All Lewis Radio equipment including valves 
arefully guaranteed for one year free of charge. 
Send your cheque or P.O. today while stocks 
last to Dept. P.27. 

OMB radio 
LEWIS RADIO, 100,CHASE SIDE, SOUTHGATE 

LONDON, N.14. Telephone: PAL 3733/9666 
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NO.2 NOW ON SALE 

The new monthly all boat 
enthusiasts have always wanted 

SALES OF NO. 1 PROVE IT! Practical BOAT OWNER new and 
excitingly different in its approach has already caught the 
imagination of everyone who loves 'messing about in boats'. 
Newcomers and old hands alike have welcomed it for its really 
practical help on every aspect of buyi¡1g, building and maintaining 
every kind of small sailing and power craft. Make sure of this 
second issue today. 

Every month Practical BOAT 
OWNER gives step -by -step 
instructions, with many illus- 
trations, on everything from 
minor repairs to major over- 
hauls. The latest materials, 
equipment and methods are 
reviewed. And there is valuable, 
expert advice on ways to better, 
safer seamanship. 

FREE! 2 SKIPPERS' 

SAFETY CHECK CARDS 

Two more waterproofed, handy -size 
cards to keep in the cockpit for 
instant use 

Recognition 
of Lights 
Part 1 

Recognition 
of Lights 
Part 2 

More FREE 
cards in fol- 
lowing issues 

Boatthvner, 

CONTENTS OF No. 2 INCLUDE : 

TWO- STROKE TONE -UP A step -by- 
step guide for Stuart Turner owners. 

A DINGHY RACK FOR YOUR CAR 
An easy -to -make roof rack that will carry 
your boat, or anything else. 

ALL ABOUT PAINTING First of an 
encyclopaedic series on this all - 
important job: The Right Tools. 
ALSO: An introduction to the steering 
compass * Gadgets to make * 
New chandlery * A woman's view of 
living aboard in winter * Useful 
techniques for home boat builders. 

PRACTICAL 

oa Omer 
HELPS YOU GET THE BEST OUT OF BOATING Monthiy 3i6 
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RADIO CONSTRUCTOR 

BUILD THIS ATTRACTIVE 

TRANSISTOR V.H.F. 

PORTABLE 

RECEIVER 

also featured 

Radiogram Amplifier 

Transistorised Grid 

Dip Meter 

Audio Frequency 
Q Multiplier 

Many other constructional articles 

2/6 FEBRUARY ISSUE 2/6 
From your newsagent or 3s. post paid from: 

DATA PUBLICATION LTD., 57 MAIDA VALE, 
LONDON W.9. 

WORLD RADIO Er TV 
HANDBOOK 1967, 32/- 

by JOHANSEN, postage 1/3 

Transistor Specs, and Subs. Handbook 1967 ed. 
by Techpress. 22/6. P. & P. 1 / -. 
Radio Valve Data by W.W. new 8th ed. 9/6. 
P. & P. 1 / -. 
V.H.F. for the Radio Amateur by C.Q. 28/ -, 
P. & P. 1/3. 
Hi -F1 Year Book 1967. 15/ -. P. & P. 1/6. 
R.S.G.B. Amateur Radio Call Book 1967 ed. 
6 / -. P. & P. 8d. 
R.S.G.B. Radio Amateur Examination 
Manual 1987 ed. 5 / -. P. & P. 8d. 
Transistor Pocket Book by Hibbeard. 25/ -, 
P. & P. 1 /3. 

Where possible 24 -hour service guaranteed. 

UNIVERSAL BOOK CO. 
12 LITTLE NEWPORT STREET, 

LONDON, W.C.2 
(Leicester Square Tube Station) 

17in.- £11.10.0 
3 Star Guarantee 
* Tube * Valves * Components Carr. 301- 

TWO -YEAR GUARANTEE 
EX- RENTAL TELEVISIONS 

FREE ILLUSTRATED 
LIST OF TELEVISIONS 

17" - 19" -21" - 23" 

WIDE RANGE OF MODELS 
SIZES AND PRICES 

DEMONSTRATIONS DAILY 

LATEST RADIOGRAM 

RECORD PLAYER CABINETS, 49/8. 
latest designed covered cabinet,. 
Takes any modern Autochanger. 
P. & P. 7/6. 
TRANSISTOR CASES 19/6 91 s 61 s 

P. & P. 2/6. 
TV Tlingit Tuners, 2/6. New, less 
valves. Slim models 5/ -. Press button 
models 19/8. P. & P. 2/6. 

CABINETS £9.10.0 

Superbly made and styled 
in Veneered English 

Walnut 
Lift -up lid to changer and 

record storage compartment 

Position 8 x 5in. twin Speakers 

Dimensions: 40 x 161 x 15 }in. 
Legs 1 gn. Carr. 30/- 
Other Mode /s -Send for List 

TWO YEAR GUARANTEED 
TUBES 100% REGUNNED 

141n. -5916. 17ín. -79/6 
21ín. @ ALL SLIMLINE TUBES 

99/8 Carr. 10/6 
EX MAINTENANCE TESTED TUBES 

141n.-15/- 
C-arr. 5/- (not elimine) 

DUKE Er CO. (LONDON) LTD. 
621/3 Romford Road, E.12 ILF 6001 -2 -3 

QUOTATIONS FOR COMPONENTS send 
your list of requirements for competitive 
quotation by return of poet. 
HEAVY DUTY RELAYS 9-14v. DC coil, 

single pole, switching up to 40 amps at 
low voltage. 2/6. P.P. 1/6. Discounts for 
quantities. 

HI -K CERAMIC CAPACITORS (DISC) 
500v. DC working. 1,000 pF 2/6 per dozen. 
P.P. 9d. 10,000 pF 3/9 per dozen. P.P. 9d. 

SUBMINIATURE ELECTROLYTICS 100 
mfd. 15v.. brand new, at the fantastic 
price of 9/6 per dozen. P.P. 9d. Send for 
list of other bargains. 

POTENTIOMETERS 5KO lin. 10K0 lin, 
100K0 lin. 250KO lin. 1M0 log, 21,40 log.. 
2M 0 lin. 1/- each. P.P. 6d. 

With double pole switch 500K0 lin. 1MO 
log. 2/- each. P.P. 8d. 

With single pole switch 10K0 lin, 50KO 
lin, 2/- each. P.P. 6d. 

Pre -sets 250K0 lin, 250K0 log. 300KO lin, 
2M0 lin, 1MO lin. 1/- each. P.P. 6d. 

BRIAN J. 
Dept. ED, 8 Hartfield Road Wimbledon, 

FERROXCUBE TOROIDS Leaflet on 
complete range available on request. 

TOROID TRANSFORMERS for Inverter 
applications, etc. 20 watt version: 12v. 
input, 250v. 80mA output. 19/6. P.P. 4/6. 
60 watt version: 12v. input, 300v. 200mA 
output. 39/6. P.P. 5/ -. Toroid transform- 
ers also supplied to your requirements. 

RESISTOR PACKS 100 well assorted 
values and types, mainly Iw. hy- stabs, but 
also some 1 /10w. 1w. lw. 2w. 1% to 10 %. A 
super buy at 7/6. P,P. 1/6. 

CAPACITOR PACKS 100 well assorted 
silver micas, ceramics. polyesters, papers, 
electrolytics, etc. 10 /-. P.P. 1/6. 

VALVEHOLDERS BOA paxolin 2/- per 
dozen. P.P. 1 /6. 

UX7 10 /- per dozen. P.P. 2/6. 
HEADPHONES German made. 5 and 2,000 

ohm versions. 20 / -. P.P. 2 / -. 
TRANSISTOR BARGAINS send for com- 

plete lists. Quotation by return for any 
type of transistor. 

AYRES fr CO. 
London S.W.19 Telephone: Wimbledon 6063 

- . CO, . .y ,y1alYlw wawrwr»611110]Y(AI ìtYílYM w dlilu ,ti ,>y jlifl1110111hllkiuiauaav a1u tiaa 

\SOLDERING?-iliz cemptat aft&ver,/ 

Made by ANTEX- makers of the finest precision 
soldering irons in the world, this Soldering Kit 
contains everything you need for successful sol- 
dering. Unique plastic "tool -box" format (with 
space for iron stowage with plug) keeps every- 
thing where you want it. 

ANTEX LTD. GROSVENOR HOUSE, CROYDON, SURREY. MUNiciilal 2774'5 

:.,,..,H..,N..,,,..H,..,N..N,..Ht.nN..H,..,,...N...,t...,,...N.,.N oat ..N .01. .50 ..N N ,.,t..NN,,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,11...1tl.,N..,N. 
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THE 

PEMBRIDGE 

COLLEGE 

OF ELECTRONICS 

FOR TRAINING 

IN RADIO 

AND TELEVISION 

To 

FULL -TIME COLLEGE COURSE 
IN RADIO AND TELEVISION 
Our Course, of sixteen months' duration, provides a fundamental 
training for radio and television engineers. It includes theoretical 
and practical instruction on transistor television receivers, U.H.F. 
television receivers and colour television. 

Exactly half the time is spent on practical work and the course 
provides excellent practical experience on valve and transistor 
radio receivers and high -fidelity equipment and all well known 
makes of television receivers. 

The Course is recognised by the Radio Trades Examination Board 
(R.T.E.B.) for the Radio and Television Servicing Certificate 
examinations. 

Next Course commences 4th April, 1967. 

The Pembridge College of Electronics (Dept. P11) 
34a Hereford Road, London, W.2. 
Please send, without obligation, details of the 
Full -time Course in Radio and Television. 

Name 

Address 

CMP 5 

2 METRES 4 
The thrills of VHF Amateur Radio! Comp- 
lete Kit, 70 -150 Mc /s, costs only 4716 (by 
post, UK, 3/3 extra) also now available new 
transistor Short -Wave kit model TR2 10- 
180 metres, ideal for beginners to Ham radio 
via simplified "Easy-Build" step -by -step 
instructions from 79/6. Write today enclos- 
ing a stamped addressed envelope for liter- 
ature and full details. Overseas enthusiasts 
note we despatch to all parts of the world - 
local stamp OK for literature. "GLOBE - 
KING" (Regd.) precision standard products 
tried and trusted by Amateurs everywhere. 

JOHNSONS (Radio) 
St. Martins Gate, Worcester 

WHEATSTONE BRIDGE KIT 
Net of IS s i 9iß Wirewoand Resistors and 18 switches 
Measuro.. 162 to 1M D. 70/e. 

TRANSISTOR SQUARE WAVE GENERATOR 
Ils eful for signal tracing or Morse practice. Variable 
amplitude. l'erto to build 11/ -. 
300 A,so,led 2 Watt Resistors, 1% to 20 ",,,, 13/8. 

1"ó HIGH STABILITY RESISTORS 
l watt 1 ",,, 2/- each. Full range 11111 to 101110. 
Selected to ; ^Ç lid. extra. Stock list availabe. 

1% WIREWOUND RESISTORS 
More stable than high stab earbon, and wound to 
any value I 62 to 5k 11, 3/3; to 20k62, 4/6. !. ". add 3d. 

Circuit. for Nought.. and ('rosses Machine. Demon- 
stration Binary A,IderlSubtracter, Analogue 
Mnagdierinivider, Football ß11,l Computer, 
Quadratic and Simultaneous Equation Solvers. 
hut her details on regne-l. 

PLANET INSTRUMENT CO. 
25 Wr DOMINION AVENUE, LEEDS .. 

THE 

/0, 
ßpPe 

396 
£2 

POST FREE 

On your own 
TRANSISTOR PORTABLE! 

* Boosts Pirate and distant Mations * No Plug.. -No Oormeetional Just place 
Dewtron Wave Trap near radio. 

Pat, App. For 

* Extends Battery life - reduces 'fading'. 
* l',se in car, caravan, without aerial. 

With Prs battery (life neveral months). 
D.E.W. LTD.. Dept. P.W., Ringwood Rond, 

FERNDOWN, Dorset. 

ll I .11 /1 ll/, Ifl .lf 10 //l I r ll /// 10 1/ 1/ ll lll, Of Im ll, I lo ll fo ,Ill lf ./ ll Of ,.or ,/ Off ll ,ll ,l 1 ,11 ! . 1 ,1 . 

wiatiteNavAintbx PRECISION SOLDERING KIT 
This is what the ANTEX Kit contains : 

Model CN240 15W Precision Iron with 3/16" bit, (used 
in electronic workshops and factories all over the world) 
Two spare Interchangeable Bits (5/32" and 3;32 ") 
Reel of resin -cored Solder 
Handy Heat Sink Cleaning Pad 

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

BRING YOUR WORKSHOP UP -TO- 
DATE with the new ANTEX KIT 
From electrical & radio 
shops, or if unobtainable 
locally apply direct to - 496 
ANTEX LTD. GROSVENOR HOUSE, 
CROYDON, SURREY. MUNicipal 2774/5 

14..11...Ib.,lb.11r,.lrl,.lb..1/L.11r llrrrl.,/rf 
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9roadttray ELECTRONICS 
GARRARD 4 SPEED DECKS 
WITH CARTRIDGE: 
Autochangers: AT6 Mk II £8.19.6. 
Autoslim £5.5.0. AT60 
£10.19.6. 3000, £8.8.0. 2000, 
£6.19.6. 1000, £5.19.6. AT5- 
Mono £6.10.0. P. & P. all changers 
7/6. 

SINGLE PLAYERS: 
SP25 with cartridge stereo or 
mono, £9.19.6. SRP 12, £4.5.0. 
P. & P. 7/6. 

CARTRIDGES: 
Stereo: EV26, 25/ -. GP83, 15/ -. 
Reuter, STD /2, 17/6. Mono: GCB, 
15/ -. GC2, 15/ -. Sonotone, 2T /SS, 
15/ , GP67, 15/ -. P. & P. 1 / , 
MICROPHONES: 
Xtal Hand Mikes. 
BM3 and 200C, 30/ -. P. & P. 2/ -. 
Stand for same 9/6 & 12/6. P. & P. 
1/9. ACOS Mike 45, 21/-. ACOS 
Mike 40,18/6. Dyn, Mike DM -391, 
22/6. CM2I Xtal, 12/6. CM20 Xtal, 
9/6. Magnetic Hm 63C with remote 
control switch, 15/ -. Telephone 
Pick -up 10/6. P. & P. 1 /- Xtal 
Lapel Mike, 7/6. Guitar Mike, 
12/6. P. & P. 6d. 

BARGAINS IN 
TRANSISTORS: 
AC127, AFI14, 115, 116, 117, 
118, 119,00169,170,171,172, 
200,202,203,204,5 /6. 
0072, 75, 82, 83, AAZ12, 
BY38, BCZ11, 3/6. 0071, 81, 
3/ -. R.F. Packs 1 0C44, 
2 0C45 8/6. AF Packs 1 

0081 D, 2 OC81 (Mullard), 
8/6. A.F. Pack 1 GETI19, 5/6. 
GET 113, Red Spot, 2/ -. 0C26, 
28, 29, 9/6. ORP12 Light Cell, 
8/6. Diodes 0A81, 2/3. 0A91, 
0A95, 1 /9. P. & P. on above 6d. 

TRANSISTOR 
ELECIROLYTICS: 
1, 2, 4, 5, 8, 10, 16, 25, 32, 
50, 100 mfd 15 volt working, 
1/3. P. & P. 6d. 
250 mfd DC 3/ -. 500 mfd 12v 
DC, 3/ -. 500 mfd 50v DC, 5/ -. 
P. & P. 1 / -. 

RESISTORS.1 watt 10 % from 
3.3 ohm to 10 meg 5d. each. 
4/- doz. P. & P. 6d. 

EARPIECES WITH CORD AND 
3.5 mm. plug. 8 ohm magnetic, 3/ -. 
250 ohm, 4/ -. 180 ohm with clip, 
6/6. Xtal 4/ -. P. & P. 6d. 

TRANSISTOR SPEAKERS 8 ohm 
2in., 8/6; Sin. 10/6; 3j;in. 12/6. 
P. & P. 1/, 

PANEL LIGHTS, Neon 200 -250v. 
2/6. 6v. Red, Blue, Green, Yellow, 
White (uses Lilliput bulbs) 3/- each. 
P. & P. 6d. 

PAPER CONDENSERS for Cross - 
Over Units, 2 mfd. 2/6. P. & P. 6d. 

SPEAKER ENCLOSURES 
Tony Corner Cabinet 20 x 10 x 
lin. takes 10 x 6in. speaker 
covered in Rexine and Vynair, 
45/ -. P. & P. 5/ -. 

Blake cabinet size 18 x 241 x 
91ín., fabric covered £4.10.0. 
P. & P. 10 / -. 

Hayden, 161 x 15 x Tin. fabric 
covered suitable for 12ín. 
speaker, 45/ -. P. & P. 7/6. 

Haydon enclosure fitted with 
12ín. speaker and volume 
control, £4.17.6. P. & P. 10/ -. 

Hi -Fi Bookshelf speaker en- 
closure foam lined, cabinet 
size 101 x 51 x 71in. Teak 
finish, £3.0.0. P. & P. 3/6. 

Woofer for above £3.0.0. P. & 
P. 2/6. Tweeter 12/6. P. & P. 
1/6. Condenser for crossover 
2/6. Terminals 2/6 pair. P. & P. 
6d. 

PLINTH Teak finish to match 
above Hi -Fi speaker size 
171 x 14 x 4in. for Garrard 
1000, 2000, 3000, AT60, SP25, 
£2.17.6. P. & P. 4/6. 

SPEAKERS: 
Elac Heavy duty Ceramic 
Magnets 11,000 line, IOin. 
round 10 x 6in. 3 ohm or 15 
ohm, 42/6. P. & P. 3/6. 8in. 
round 15 or 3 ohm, 38/6. P. & 
P. 3/6. E.M.I. 131 x 8in. 15 or 
3 ohm, 42/6. P. & P. 3/6. 
E.M.I. Tweeter, 12/6. P. & P. 
1/6. R.T.C. 12in. 20 watt 15 
ohm, Ceramic magnet £5.5.0. 
P. & P. 3/6. 8 x 4in Elliptical 
30 ohm, 30/ -. P. & P. 3/6. All 
other speakers supplied - 
Goodmans, Bakers, W.B., 
Wharfedale, Eagle, Tripletone. 

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, 3/6 
each. P. & P. 6d. 

PUSH BUTTON SWITCHES, 4 
button, 2 banks of 6 S.P.C.O., 
1 bank of 5 S.P.C.O. 1 off button, 
5/6. P. & P. 6d. 

BATTERY CHARGER TRANS- 
FORMERS AND RECTIFIERS 4 
amp. GEC Rect., 15/ -. Heavy 
Duty Transformer, 25/ -. P. & P. 
3/6. 1 amp. Westinghouse contact 
cooled rect., 7/6. Transformer 12/6. 
P. & P. 3/ -. Large Croc. Clips, 2/6 
per pair, P. & P. 6d. 

FERROX ROD AERIAL with 
coils, 8 x° /,ein., 8 x kin. 516.4 x tin. 
4/6. P. & P. 9d. 

Stockists of Eagle Products 
Goodmans W.B. Wharfe- 

dale Bakers Tripletone 
Linear, all makes of ampli- 

fiers and speakers supplied. 
S.A.E. please. Trade terms to 
bona fide dealers. 

92 MITCHAM ROAD, TOOTING BROADWAY, 
LONDON. S.W.17 Telephone BALham 3984 

(four minutes from Tooting Broadway Underground Station) 
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bet 

it 

Now! 

YOUR GUIDE TO MAKING 

YOUR HOME BETTER, 

BRIGHTER, MORE EFFICIENT 

Don't miss the 1967 PRACTICAL HOUSE- 
HOLDER ANNUAL! It brings you masses 
of new ideas for making your home more 
attractive and efficient to live in ... with 
detailed instructions and clear how-to - 
do-it illustrations that will enable you 
to tackle any job like a professional. 

Special Sections on: 

HOME HEATING 
All the latest developments in hot water central 
heating, by perimeter heating and unit convec- 
tors. 

GUIDE TO HOME ELECTRICITY 
A complete run -down for the handyman, with 
diagrams, of domestic wiring circuits and how 
they work. 

,G HANDYMAN TOOLS 
Invaluable information on hand and power 
tools for the enthusiast. 

OUTDOOR IMPROVEMENTS i How to build garden furniture -instructions 
for building a summer house -stone, concrete 
and brickwork around the house. 

EASY HOME PLUMBING 

How your hot water system works. Up to date 
information on fittings for modern bathrooms. 

dInstall 
your own shower. 

PLAYTIME 
Build for the children a complete outdoor play 

A unit of 

% simple [slide, 
shelter and sandbox and several 

DECORATING 
Advice on long- lasting and attractive decora- 
tions for the inside and outside of your home. 

PRACTICAL 

HOUSEHOLDER 
ANNUAL 2'6 

BIG DEMAND ! MAKE SURE OF YOURS ! 
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12 AND 20 WATT MONO AND STEREO TRANSISTOR AMPLIFIERS 
(9) POWER AMPLIFIERS. 12 watts 
RMS output. 100mV input. 30 c/s to 20 kcls 
-1dB. 6- transistor Push -pull. Panel size 
4 x 21 x lin. H/S 4 a 4in. (leaflet on request). 
MPA10 /3 3 -5 ohm spkr. £4.10.0, p.p. 2/6. 
MPA10/15 8 -16 ohm spkr. £5.5.0, p.p. 216. 
(Mains unit 1 or 2 amplifiers, 59/6, p.p. 2 /6). 

The Finest High Fidelity at 
Unbeatable Prices 

25 WATT AMPLIFIER 
8- Transistor design. Push -pull output for 
71 to 16 ohm speaker. 150mV Input. 
30c /s to 20kc /s- 1dB. For use with valve or 
transistor pre -amplifiers as item (10) above 
PRICE BUILT f7.1 n.c P3 
AND TESTED 1.7 8! 
(Mains unit 79/8, p.p. 2/6) 
(13) MULTI- METERS SCOPE 
PT34 1kV 396 EP30k 30kV £8.10.0 
TP10 2kV 75/- EP5Ok 50kV £9.19.8 
1T1 -2 20kV 69/6 500 30kV £8.17.8 

SS 20kV £5.19.6 EP100k 100kV £10.10.0 
2 Scopes £22.10.0. P.P. 10/ -. 

nge of test equipment in stock 

T 
CT 

Complete r 
(16) NOMBREX TEST UNITS * 150 kc /s -350 me /s RF Generator 

£10.10.0. All Transistor * 10 c/s -100 kc /s Transistor 
Audio Generator. 

£18.19.8 

HENRY'S RADIO LTD. 
303 EDGWARE RD., LONDON, W.2 

PADdington 1008/9 (STD 01- 723 -1008) 
Open Mon. to Sat. 9 -6. Thurs. 1 p.m. 

Open all day Saturday 

I SEE BACK COVER FOR MORE 

(15) GARRARD BATTERY 
2 -SPEED TAPE DECK 

Brand New with R/P head. 
erase /osc. head, tape cassette 
Specifications and osc. cir- 
cuits. 2 speed 2 -'rack 9 volt 
operated. List Price 13 gns. 

PRICE f8.19.6 P A36 
COMPONENTS AND 
EQUIPMENT. The largest 
range in the country. 8/6 buys 
200 -page Catalogue with dis- 
count vouchers (see back page) 

ITEMS OF INTEREST 

(10) PREAMPLIFIERS. 8 Input selector. 
Treble, bass, volume, filter controls. 
lfmV to 100mV inputs. Battery operated 
or from Mains Unit. Output up to 150mV 
RMS. 
MP2 Mono 91 x 21 x 2in. £5.10.0, p.p. 2/6 
(grey and gold front panel 8/8). 
SP4 Mono /Stereo, 9 x 31 x 1(in. £10.19.8, 
P.P. 3/6 (front panel plate 12/6) 

ALL UNITS BUILT AND TESTED 

(12) MW /LW QUALITY 
TRANSISTOR RADIO TUNER 

Fully tunable superhet with excellent 
sensitivity and selectivity. Output up to 
} volt peak. Complete with front panel, 
etc. 9 volt operated. For use with any 
amplifier or tape recorder. 

c TOTAL 
BUILD f3.19,ó P2 6 

(14) VHF FM TUNER 
Supplied as 2 Preassembled Panels, plus 
metal work Superhet design. 88 -108 Mc /s. 
9 volt operated. 6 Mallard Transistors. 
Total cost to assemble £12.17.6, p.p. 2/6 

STABILISED POWER SUPPLY 
Two outputs. 3.6 volt and 9.6 voit up to 
250mA each. Transistorised and Zener 
stabilised. 110 to 250 volt mains Input in 
case with leads. PRICE 87/8, p.p. 2/6. 

(17) 5 WATT AMPLIFIER 
ansistor Push -pull, 3 ohms. 6mV into 

V supply, 21 x 2 x 1lin. 
TEST 

5D/ -) 69/6 P.P. 

Inputs, treble/ 
6 -10mV 

6 -T 
1K. 12 -1 

BUILT AN 
(optional mains 
1) watt version 59/6. 
Matching Preamplifier, 6 

bass /selector /volume controls 
o/put.9 -18V supply. 79/6, p.p. 2/ -. 
For use with any Transistor Amplifier 

(18) FMTII FM TUNER. 6- transistor 
3 diode design. Com- f 8.10 

.1]pq/. 
pletely built and tested 
(19) AMT31. Med. Wave Tuner Built 
ready to use. 79/6. 

(13) 

5) 

// ELECTRONIC 
ALPHA EQUIPMENT 

TO... 
* UNIVERSITIES 
* COLLEGES OF TECHNOLOGY 
* COLLEGES OF FURTHER 

EDUCATION Ft SCHOOLS 
* ALL RADIO ENTHUSIASTS 

OFFICIAL SUPPLIERS TO MANY 
EDUCATION AUTHORITIES 
Usual Educational Discounts 

SUPPLIERS OF 

OUR NEW 1966/67 
illustrated catalogue 
NOW AVAILABLE 

(send 11- in stamps 
for your copy) 

INCLUDES 
Valves, Transistors, Transformers, Loud- 
speakers, Recording Tape, Coils, Resistors, 
Condensers, Potentiometers, Chassis, Recti- 
fiers, Test meters, Microphones, Tools, 
Solder etc. 

ALPHA RADIO SUPPLY CO 
103 Leeds Terrace, 

Wintoun Street, Leeds 7 

Telephone 25187 

NEW RANGE U.H.F. AERIALS FOR 

BBC 2 (625) line transmissions 
All U.H.F. aerials now fitted with tilting 
bracket and 4 element grid reflectors. 
Loft Mounting Arrays, 7 element, 35/ -. 
11 element, 42/6. 14 element, 50! -. 18 
element, 57/6. Wall Mounting with 
Cranked Arm, 7 element, 60 / - 11 element, 
67/ -. 14 element, 75/ -. 18 element, 82/6. 
Mast Mounting with 2in. clamp, 7 element. 
42/6; 11 element, 55/ -; 14 element, 62/-; 18 
element, 70 / -. Chimney Mounting Arrays, 
Complete, 7 element, 72/6; 11 element, 80/ -; 
14 element. 67/8; 18 element, 95/ -. Complete 
assembly instructions with every unit. 
Low Loss Cable, 116 yd. U.A.F. Preamps. 
from 75/ -. State clearly channel number 
required on all orders. 

BBC ITV F -M. AERIALS 
BBC (Band I). Telescopic 
loft, 21 / -. External S /D, 
30/ -. H" £2.10.0. 
ITV (Band 3). 3 Element 
loft array, 25/ -. 5 element, 
351- Wall mounting. 3 
element, 351 -. 5 element, 
45/ -. 
Combined BBC /ITV. Loft 
1 +3. 41/3; 1 +5. 48/9; Wall 
mounting 1 +3, 56/3; 1 +5, 
6319; Chimney 1 +3. 63/9; 
1 +5, 71/3. 
VIIF transistor pre -amps, 
75/ -. 

F.H. Band 2). Loft S /D. 12/6, "H ", 30/ -, 3 
element, 52/6. External units available. 
Co-ax cable, Sd. yd. Co-ax plugs. 1/3. Outlet 
boxes. 4 /6. Diplexer Crossover Boxes, 12/6. 
C.W.O. or C.O.D. P. A P. 5/ -. Send 6d. stamps 
for illustrated lists. 
Quotations for special arrays available 

on request 

K.V.A. ELECTRONICS (Dept. P.W.) 
27 Central Parade, New Addington 

Surrey 
LOD 2266 

SPECIAL OFFERS ? 

(No... just normal Bothwell bargains) 

H.F. SIRENS: Have you found another use for our 
powerful yet miniature high frequency bornet 
Already they are being used In burglar and fire 
alarms, and for all types of equipment where 
clear penetrating sound is required. 
1.5/4.5V D.C. only 3/6 each plus 1/- P. a: P. per born. 

AERIAL WIRE: Pure copper, insulated: still 
available in 76 ft. reels at excellent price of 5/- plus 
1/- P. a P. 

RELAYS: 
1. Miniature plug -in with 2 light duty c/o contacta 

Coil 185 ohms. 41 /18V. D.C. 15 / -. 
2. Miniature plug -in with 4 light duty c/o contacta. 

Coil 130 ohms. 9/15V. D.C. 18/9. 
3. Heavy duty car alarm relay 8 /12V. D.C. 3 

heavy duty c/o contacte. 57/6. 
P. e P. on above items, 1/. each. 

4. Base for item (21. 8/9 plus Bd. P. A P. 

LOUDSPEAKERS: We carry a range of speaker. to 
suit every application. Typical examples are: 
1. Neat ell 0.2W.; 8 ohm: Us. dia., 7/9. 
2. Westwee 0.2W.; 8 ohm; 31n. dia., 9/8. 
3. Richard Allan 1.3is., 3 ohm with tweeter, 37/6 

plus 3/- P. a P. 

TEST METERS: ITI.2. A superb buy for the dis. 
eerning engineer with a limited budget. 20K. ohms/ 
V.: with all the usual desirable features for testing 
and experimenting. A snip at 89/8 plus 3/- P. A P. 

TEST LEAD KITS: Complete with plastic case. 
6/9 plus 1/3 P. a P. 

RECORD PLAYER AMPLIFIER: Powerful single 
valve amplifier (EL 84) with metal rectifier. Complete 
with volume and tone controls. 220/250V. A.C. 
only 59/8 plan 3/-. P. a P. 
And, of course, all Sinclair and Lander products 
always in stock. 

Write or call now for our componente est 

BOTHWELL ELECTRIC 
SUPPLIES (Glasgow) LTD. 
54 EGLINTON STREET 
GLASGOW, C.B. Tel. 041 SOUth 2904 
Member of the Lander Group L7 
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Head Office and Warehouse 
44A WESTBOURNE GROVE 
LONDON W2 
Tel. PARK 5641/2/3 

0A2 6/- 
0A3 10/- 
OBI e/- 
OC3 8/- 
OD8 8/- 
OZ4A 6/- 
1A3 4/- 
1A6áT 51- 
1A7GT 8/- 
1B3áT 8/- 
1C:5C3T 5/- 
1D6 8/- 
1D8áT e/- 
1G4áT 8/- 
1GBGT 7/- 
1H5GT 7/- 
1L4 8/8 
1N5GT 8/- 
1114 6/- 
18.5 e/- 
184 5- 
185 4Ì8 
1T4 8/- 
ITSáT 8/- 
IU4 5/- 
1U5 11- 
1V2 10%- 
11C2B 7/- 
2C26A 7/- 
2C34 7/6 
2C61 12/- 
2CW4 18/- 
2D21 e/- 
2E24 40/- 
2E28 118/8 
3A4 4/- 
SA6 7/- 
3A8GT 8/- 
3AV6 6/8 
3B7 5/- 
3828 40/- 
306 4/- 
3E29 00/- 
3Q4 7/- 
;IQ6GT 6/6 

3V4 8%- 
4-65A 80/- 
4E27 80/- 
4THA 8/- 
4T8P 8/- 
4X150A 

100/- 
4X260B 

180/- 
5R4GY 9/- 
5U4G 5/- 
5U6GB 8/8 
5U8 8/- 
5V4G 8/6 
5Y3GT 5/- 
5Z3 7/6 
5240 7/- 
6/30L2 8/6 
6A8 8/- 
6AB4 8/8 
6AB7 4/- 
6AC6GT10/- 
6AC7 4/- 

OC18 
0028 
0024 
0025 
0026 
OCIO 
0029 
0035 
0036 
0042 
0043 
0044 
0045 
0070 
0071 
0072 
0073 
0075 
0078 
0077 
0078 

0781) 
OC431M 

Z ft I AERO SERVICES LTD. 
Please send all correspondence and Mail-Orders to the Head Office 

When sending cash with order, please include 2/6 in £ for postage and handling 

MINIMUM CHARGE 2/ -. No C.O.D. orders accepted 

6AF4 10/- 
gAF6G 11/- 
BAGS 2/6 
6AG7 8/- 
BAHB 10/- 
6AK5 
BALS 8/- 
gAM6 4/- 
8AN8 10/- 
6AQ4 5/- 
OAQ6 5/6 
eAR6 6/- 
6AR8 8/- 
OARS 17/6 
6A85 5/- 
6A86 8/- 
6A87G 15/- 
OAT6 4/6 
6AU8 5/8 
BAITS 9/- 
BAV56TA 

11/- 
04E6 5/- 
8AW 8A 12/6 
81140 17/- 
888 7/- 
gB8G 2/6 
BBAB 4/6 
6BA7 16/- 
613E8 4/6 
613E6 8/- 
613E7 15/- 
6131180 18/- 
613116 7/6 
6826 7/6 
613E4 28/8 
6BK7A 9/- 
6BL7OTA 

10/- 
6BN8 7/6 
8BQ7A 7/- 
8887 11/- 
8BR8 5/- 
6E87 17/- 
8BW8 7/- 
OBW7 10/- 
6BZ6 8/- 
8BZ7 11/- 
804 8/11 
605 8/- 
8C6áT 8/- 
808 4/- 
809 11/- 
BC31 18/- 
13088 5/- 
BCDBGAI7/- 
BCG7 10/- 
8006 8/- 
BCL6 9/- 
6CU6 11/- 
6CW4 18/- 
BOYS 9/- 
6CY7 11/- 
gD4 15/- 
8D6 8/- 
6DKg 8/- 
8DQ6G 11/- 
6E034 15/- 
6E5GT 8/- 

OEAB 11 /- 
6F1 14/- 
6F4 80/- 
OFI0 8/- 
6F6G 5/- 
6F7 5/- 
6FBG 5/- 
6F11 6/- 
6F12 4/- 
ßF13 6/6 
0F14 15/- 
6E15 11 /- 
6F17 6/- 
6F1ß 7/6 
6F23 10 /- 
6F24 12 /- 
6F25 12/- 
6F28 10/6 
6116 2/- 
úJ4 9/- 

gG 3/6 
6J70 ó/- 
6K60 6/- 
6K7GT 5/- 
ßK8 8/- 
OKBG 4/- 
6L6GC 7/6 
6L7 5/- 
6117 9/- 
ìL18 e/- 
6LD20 5/- 
6N7GT 7/- 
ßP25 12 /- 
ìP28 12 /e 

6Qÿ0 
1_ 

68A7 7/- 
6807 9/- 
68F5 8/- 
68F7 7/- 
6807 8/- 
68117 4/- 
68.77 7/- 
68K7 8/- 
88L7GT 8/- 
BSN7GT 5/8 
68Q7 7/- 
8887 7/- 
13111 6/6 
gU4GT 10/6 
6U8 7/6 
6U8A 9/6 
6V6áT 6/6 
6X4 4/- 
OXSGT 6/8 
6Y8G 9/- 
7E6 11/- 
787 7/- 
7B8 8/- 
705 11/- 
706 8/6 
7C7 5/- 
707 8/- 
787 88 /- 
7Y4 81- 
7Z4 6/- 
9BW6 7/- 

10121 12/- 
10C2 18/- 
10D1 7/- 
10E1 9/- 
10E3 8/- 
10E9 10/- 
10E18 9/- 
1911 718 
1OP13 16/- 
10P14 16/- 
1103 7/- 
1106 7/- 
12AC8 8/- 
12AD6 91- 
12AEB 7/6 
12AL5 7/- 
1'2AQ5 7/- 
12AT8 6/- 
12AT7 4/- 
12AU6 e/- 
12AU7 5/6 
12AV6 5/6 
12AV7 8/- 
12AW6 201- 
12A X7 8/- 
12AY7 10/- 
12B4A 9/- 
12BA6 8/- 
128E6 5/8 
128117 8/- 
12BY7 10/- 
1208 4/8 
12E1 20/- 
12E5 8/- 
12K70T 7/- 
12E8 8/- 
12Q7G 4/- 
128A7 7/- 
128C7 4/- 
12807 6/- 
120H7 4/- 
12817 4/- 
128E7 5/- 
128L7GT7/8 
128N7GT7/8 
128117 6/- 
1487 18/- 
20D1 9/- 
20F2 18/- 
2oL1 13/- 
20P1 12/- 
2oP3 18/- 
2014 13/- 
20P6 11/- 
25L6GT 8/8 
25Z40 8/- 
25Z5 8/- 
25Z8GT 11/- 
2807 7/- 
30.4.5 7/- 
30C1 6/8 
30015 11/6 
30017 11/6 
30018 11/- 
30E5 10/- 
30FL1 14/- 
30FL72 19/- 
30F1,13 81- 
30FL14 18/- 

First Quality Fully Guaranteed 

BRAND 

ELECTRONIC VALVES 
30L1 5/8 
30L15 15/- 
30L17 15 /- 
30F12 9/- 
30P16 7/- 
30p18 8/6 
30P19 18 /- 
30PL1 16/- 
30PL13 15/- 
301%14 1ó/- 
35A3 10 /- 
3óA5 10 /- 
3585 12 /- 
3505 6/8 
3505 12/- 
3506áT 6/- 
35W4 4/6 
35Z3 10 /- 
35240 4/- 
35Z4GT 8/8 
35ZB0T 5/6 
42 6/- 
431U 8/- 
5015 12 /- 
50B5 6/8 
5005 6/- 
500D0027/8 
5OL6GT 6/- 
52KU 7/- 
5500 30/- 
58(0 45/- 
7501 13/- 

ß3A1 12/- 
ß5A1 25 /- 
ß5A2 7/6 
ß5A3 5/8 
90AG 46/- 
90AV 48/- 
9001 12 /- 
9000 86/- 
90CV 25 /- 
117N7 80/- 
150B2 10 /- 
15083 8/- 
211 80 /- 
310A 25/- 
311A 35/- 
807 9/- 
811 40/- 
812A 57/6 
815 35/- 
832 20/- 
866A 14/- 

4;2A 40/- 
884 15/- 
955 8/- 
966 2- 
957 5%- 
958A 4/- 
959 8/- 
991 
267 20/- 

2050 18/- 
43130 80/- 
5661 7/6 
5654 8/- 
5670 10/- 
5718 10/- 
5749 10/- 
5751 1ß/- 
5763 10/- 
58I4A 10/- 
5965 5/- 
6060 5/- 
6080 25/- 
6146 85/- 
6159 82/- 
6293 80/- 
6360 80/- 
6939 45/- 
7551 80/- 
9002 516 
9003 9/- 
A1820 20/- 
AC/HL/DD 

AC/HL/ 
8/ 

DDD 10/- 
AC/TH1 8/- 
AC/VP216/- 
ARO el- 
ARP12 3/6 
AT825 9/- 
AW6 5/- 
AZ11 8/- 
AZ12 9/- 
AZ31 9/- 
AZ41 7/- 
CBL31 15/- 
DA90 4/- 
DAC32 7/6 
DAF40 10/- 
DAF91 4/6 
DAF92 8/- 
DAF96 8/8 
DOSO 7/- 
DCC90 7/- 

UF33 8/- 
0F'64 5/- 
DF91 3/- 
DF92 2/6 
DF96 7/- 
D1183 8/- 
DK82 8/- 
DK40 11/- 
DK9I 8/- 
DK92 8/- 
DK96 7/- 
DL33 8/8 
DL36 5/- 
DL68 10/- 
DL89 12/6 
DUI 6/- 
DL92 5/- 
DL93 4/- 
DL94 8/- 
DL95 7/- 
DL96 7/- 
DM70 6/8 
DY30 8/- 
DY86 8/8 
E88CC 12/9 
E90CC 10/- 
MCC 7/- 
E180CC 8/- 
E180F 17/6 
E182CC 28/- 
EA50 8/- 
EABC80 6/6 
EAC91 4/- 
EAF42 8/8 
EBC33 7/- 
EBC41 8/8 
EBC81 6/3 
EBC90 4/8 
EBC91 5/- 
EBF80 7/6 
EBF83 8/- 
EBF89 7/- 
EBL31 20/- 
8036 18/- 
E088 11/- 
EC90 2/6 
EC91 5/- 
EC92 6/6 
ECC35 17/- 
ECC40 9/8 
ECC70 15/- 
ECC81 4/- 
ECC82 6/- 
ECC83 8/- 

ECC84 8/8 
ECM 6/- 
EGON 7/- 
ECC88 8/- 
ECC91 3/8 
ECC189 11/- 
ECC804 10/- 
ECF80 7/- 
ECF82 7/8 
ECF82 18/- 
ECF86 9/8 
ECH35 11/- 
ECH42 9/8 
1301181 5/8 
ECH83 7/8 
ECH84 91- 
ECL80 7/- 
ECL81 7/6 
ECL82 6/3 
ECL83 9/8 
ECL84 12/- 
ECL85 1118 
ECL86 9/- 
EF36 6/- 
EF37A 8/- 
8E39 8/- 
8E40 9/- 
EF41 8/6 
EF'42 11/- 
8E52 8/- 
8E54 e/- 
EF55 8/- 
8E80 5/- 
8E83 10/- 
EPOS 618 
EF88 6/3 
EF89 5/6 
EF91 4/- 
EF93 4/6 
EF94 5/8 
EF95 6/- 
EF98 2/8 
EF97 10/- 
2E98 10/- 
EF183 6/6 
EF184 6/6 
EF800 8/- 
8E804 21/- 
8E811 12/- 
8E812 10/- 
8E814 12/- 
81190 7/6 
EK90 4/0 

TRANSISTORS 
25/- 

0 

008113M 5/- ACY19 6/6 A8Z21 15/- 
161- 0083 5/- ACY20 5/- GET103 5/6 
17/8 0084 5/- ACY21 8/- GET113 5/- 
9/6 00122 14/- ACY22 5/- GET114 4/- 
81- 0C139 8/- A1)140 16/- GET115 8/8 

12/8 00140 10/- AD149 16/- 0ET11612/- 
19/9 00141 22/6 AF102 18/- OET875 9/8 
12/8 00170 6/- AF114 81- GET88012/- 
12/0 OC171 6/- AF115 7/- MATI018/8 

5/- 00200 7/6 AF118 7/- MAT120 7/9 
9/- 00201 17/8 AF117 6/- MAT1218/8 
5/- 00202 18/6 AF118 14/- T1188 6/- 
9/8 00203 10/8 AF124 9/- V30/30E80/- 
5/- 00204 15/- AF126 8/6 2N697 13/- 
5/- 00205 15/- AF126 8/- 2E1134 87/- 
5/- OC208 22/6 AF127 8/- 28002 20/- 
9/- AC107 10/- AFY10 22/6 28003 20/- 
81- AC127 7/8 AFZ11 17/- 28004 20/- 
B/- AC128 8/- AFZL212/8 28005 50/- 8/- 
5/- AC176 7/6 A81(26 8/8 28006 20/- 
5/- ACY17 8/6 AOY28 8/6 28012 1401- 
5/- .ACY18 5/8 A8Z20 7/8 _1,1118 80/- 

STC SILICON JUNCTION RECTIFIERS, HALF WAVE 
3 AMPS D.O. 

118320, 280 ply, ó/- R8350, 700 piv, 7/6 
R8330, 420 ply, ß/- 88360. 840 ply, 8í- 
R8340, 560 piv, 7/- R8370, 980 ply, 8/- 

Rß380, 1120 piv, 10 /- 

TEXAS SILICON FULL -WAVE BRIDGE RECTIFIERS 
1B20K10 100 ply, 2 amps., dimensions 1.4 x 1.4 x .bin. 25/- 
1ì40K10100 ply, 4 amps, dimensions 1.4 x 1.4 x .bin. 80 /- 
1ì100M10,100 piv, l0amps, dimensions 21 x 21 x 1111. 85/- 
Postage 1/4 per rectifier. 

MULTIMETERS 
TYPE MF15 

A.C. and D.C. voltage ranges: 
0.10- 60.250- 500- 1000V. 

D.C. current ranges: 
500µA- 10- 100mA. 

Resistance ranges: 100MG -IMO. 
The meter is also callibrated for 
Inductance /10- 100011). capacity 
(0.00F) and output level measure- 
ments. Sensitivity 200011 V. 
Accuracy f2.5% for D.C. and 
+4% for A.C. measurement,. 

Dimension: 54 x 31 x 11ín. Price 28.8.0. 

Type 108 -1T: 24 range precision portable meter. 5000 
o.p.v. D.C. Volts: 2.5- 10- 50- 250 -500- 2500V. A.C. Volt.: 
10 -50- 100 -250- 500- 2500V; D.C. current 0.5- 5- 50 -500mA 
Itedstance 2000 -20,000 ohms; 2 -20 megohms. Power 
output ealibralioo in A.C. for 000 ohms line. Complete 
with prods and batterie.. 25.5.0. P. s P. 

Our new price list of Valves, Tubes and Semiconductors is 
now ready. In addition to Baling prices of some 2,300 
types it is a useful reference work giving: Valve and Tube 
Equivalents. Specification of Microwave Tubes. Cathode 
Ray Tubes and Semiconductors. Send S.A.E. (foolscap) 
now to get your copy tree of charge. 

WE REQUIRE KLYSTRONS 
TYPE 723A/B and 2K25 

30/- paid subject to test 

Retail Shop 
85 TOTTENHAM COURT ROAD 
LONDON W1 
Tel. LANghem 8403 
Open all day Saturday 

EL'l2 15/- 
EL33 12/6 
E1.34 9/8 
EL35 5/- 
ELIO 8/6 
EL38 17/6 
E1.41 818 
E142 7/8 
11L81 9/- 
EIA2 8/- 
ELM 7/- 
EL84 4/8 
EL85 7/8 
111.86 8/- 
EL90 5/6 
EL91 2/6 
EL95 5/- 
ELMO 22/- 
EL821 8/- 
EL822 18/- 
EM34 18/- 
EM35 8/- 
8E80 7/- 
EM81 7/- 
E5184 7/- 
EM85 11/- 
EN31 15/- 
EN91 8/- 
8092 61- 
EY61 7/- 
EY81 7/- 
EY83 9/- 
EY84 7/6 
EY86 8/8 
EY87 8/- 
EZ22 8/- 
EZ35 5/8 
EZ40 7/6 
EZ41 8/- 
EZ80 5/- 
EZ81 5/- 
EZ90 4/- 
0810H 40/- 
GTE175M 

19/- 
6050 86/- 
6Z30 7/6 
OZ32 10/- 
GZ34 10/- 
0Z37 18/- 
HABC80 8/- 
HBC90 6/- 
HBC91 5/6 
HF93 8/- 
111,94 8/- 
HL2 4/- 
HL2K 4/- 
HL23 8/- 
HL23DD8/- 
111,41 4/- 
HL42DD8/- 
111.92 0/6 
HL94 7/- 
H1.182D 4/- 
HL133DD 

101- 
11E309 151- 
HY90 4/8 
KT2 -/- 

1CT32 8/8 
KT36 17/6 
KT41 7/8 
KT44 5/- 
KT95 15/- 
KT68 18/- 
KT67 45/- 
KT76 8/- 
KT88 28/- 
LP2 7/- 
M114 5/- 
MH41 9/- 
MHL4 5/- 
M8/PEN 8/- 
Me/PENT 

10/- 
PABC80 7/6 
PC86 11/- 
PC88 11/- 
PC97 7/6 
rep00 9/- 
PCC84 5/6 
FOCOS 7/- 
PCC89 11/- 
PCC189 11/- 
PCC805 11/- 
PCC80811/- 
PC880010/8 
PCF80 6/8 
PCF82 8/8 
PCF87 11/8 
PCF800 10/- 
PCF801 9/8 
PCF802 9/8 
PCF806 11/- 
PCF80618/- 
PCF80812/- 
PCL80 10/6 
PCL81 9/- 
PCL82 7/- 
PCL83 8/6 
PCL84 7/6 
PCL85 9/- 
PCL8g 8/6 
PCL88 10/8 
PCL80012/- 
P01.801 10/8 
PEN26 5/- 
PEN45 7/- 
PEN45DD 

12/- 
PEN48 8/- 
PEN220A 

PEN38310/- 
PEN384 
PEN453DD 

10/- 
PENA4 7/6 
PF88 7/8 
PF818 10/- 
PFL200 14/- 
PL3g 9/- 
PL38 18/- 
PL81 8/- 
PL82 7/- 
PL83 6/6 
P1.84 6/6 

PL302 13/- 
PL500 13/6 
PT15 15/- 
PX4 $0/- 
PX25 16/- 
PY32 8/8 
PY33 8/6 
PY80 5/8 
PY81 8/- 
PY82 5/6 
PY83 8/- 
FY88 8/- 
PY301 11/- 
PY800 8/- 
PY801 8/- 
PZ30 8/6 
QP21 5/- 
QF25 5/- 
QP230 5/- 
QQV02-45/ 

QQVC13-10 

QQVOB-40 
90/- 

Q883/3 7/8 
Q892/10 4/- 
Q896/30 5/8 
Q8150/158/- 
Q81200 10/- 
Q81202 8/8 
Q81203 8/8 
Q81215 12/- 
QV03-12 

10/- 
QV05-25 9/- 
Rl 8/- 

810 16/- 
1118 7/6 
812 4/- 
ßP41 5/- 
81'81 4/- 
8U45 15/- 
8Ú2150A 

12 /- 
TP22 7/- 
TP25 6/- 
TP2620 7/6 
TT'21 85/= 
TZ40 40/- 
U10 8/- 
U12/104 81- 
U17 51- 
U18/20 8/6 
U21 7/- 
U22 8/- 
026 1818 
U26 12/6 
U'27 /e 
U37 201- 
U50 5/- 
1152 6/6 
1370 4/6 
U78 4/- 
U78 4/- 
U191 111- 
U193 7/- 

U251 8/- 
U281 18/- 
U282 12/- 
0301 11/- 
U403 7/- 
0404 5/- 
U801 17/- 
UABC80 5/3 
UAF42 9/- 
1.11341 10/- 
UBC41 8/- 
UBC81 8/- 
UBF80 8/8 
UBF89 7/- 
UBL21 10/- 
UC92 6/- 
UCC84 9/- 
U C085 8/8 
UCF80 9/6 
UCH21 9/8 
UCH42 9/- 
UCH43 8/- 
UCH81 6/3 
UCL81 9/- 
UCL82 7/3 
UC1.83 9/- 
UF9 10/- 
UF41 8/- 
UF42 9/- 
UF43 8/- 
UF80 7/- 
1785 7/8 
UF86 91- 
UF89 7/- 
111.41 9/- 
UL84 6/6 
UM4 10/- 
U 1180 6/- 
UM81 10/- 
17115 8/- 
UF17 10/- 
UUB 7/- 
UU9 7/- 
UU10 8/- 
UY1N 9/- 
UY21 91- 
UY41 8/8 
UY82 9/6 
U Y85 81- 
VP23 3/8 
VP41 5/- 
VÚ39 8/- 
W81M 8/- 
W729 10/- 
X76M 716 
%012 6/8 
X015 4/6 
XC18 7/- 
Y63 8/- 
Y6S 6/- 
Z22 5/6 
262 5/- 
Z63 9/- 
Z66 10/- 
Z759 231- 
Z803U 15/- 
Z900T 13/- 

HEADPHONES 
DLRS, Low Impedance, balanced armature. Earpiece, 
can be used as round powered Microphone.10 / -. 
No. 10 Assembly. Moving Coll Headphones with moving 
coil Hand Microphone fitted with press -to -talk switch. 
Rubber earpads. Cord terminated with army type 5 -point 
moulded connector. Low Impedance. Brand new, 20/- ea. 
Small quantity available if s and hand an, llìes. 
checked. in perf,rt c.rder. 8/6 , ae P. t P. 3 of . . . . . . . .I . 

CATHODE RAY TUBES 
D07-5, 55/- 
1817-6, 80/- 
CCR1;I9A. 80/- 
3t; Pl, 40/- 

4GP4, 100/- 
48P7.200/- 
4SP1I, 200/- 
48P31. 200/- 

6BP1, 801- 
5CP1, 40/- 
5UP7, 80/- 
90 EC/ 4P, 180/- 

RADIO FREQUENCY THERMOCOUPLE METERS 
Scaled 0 to LAMP, 21- round projecting 12/8 
Packing and postage 2/6 per order. 

ZENER DIODES 
3.9v. Z2A39F. 5/-. 4.25v. R425A, 8/8: VR425B, 8/-. 
4.8v. 0AZ208, 8/e. 4.7v. OAZ200, 10/-; OAZ209, 8/8. 
4.75v. VR475B, 6/6. 5.6v. OAZ202, 7/-; OAZ242, 7/8; 
OAZ222, 9/6. 5.75v. VR575BA, 8/-. 8.9v. OAZ203, 7/-; 
0A2210, 8/, 8.8v. 0AZ204, 7/-; 0AZ224, 30/-. 7.0v. 
VR7A, 8/-. 7.5v. 0AZ205, 7/-; 0AZ211, 6/-. 8.2v. 
0AZ206, 7/-. 9.1v. OAZ207, 9/6; OAZ212, 8/8. 11.0 . 

VRI1A, 8/-. 12.0v. K844B, 8/-; OAZ213, 6/8. 13.0v. 
VR13A, 8/-. 18.0v. BZY20, 7/6. 20,0v. ZNB20, 9/6. 
80.0v. BZYII, 6/6. 80.0v. BZY13, 8/6. 
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PRACTICAL r ÍS WIRELESS blueprints 1 
The following blueprints are available from stock. Descriptive text is not available but the date of 
issue is shown for each blueprint. Send, preferably, a postal order to cover cost of the blueprint (stamps 
over 6d. unacceptable) to Blueprint Department, Practical Wireless, George Newnes Ltd., Tower House, 
Southampton Street, London, W.C.2. 

The Strand Amplifier .. 
The PW Signal Generator 

The Berkeley Loudspeaker Enc 
sure .. 
The Luxembourg Tuner 

The PW Troubadour 
The PW Everest Tuner 

The PW Britannic Two 
The PW Mercury Six 

Beginner's Short Wave Two 
S.W. Listener's Guide .. 

Beginner's 10 -watt Transmitter 
Transmitting and Aerial Data 

PW "Sixteen" Multirange Meter 
Test Meter Applications Chart 

(Oct. 1962) 5/- 

(Dec. 1962) 5/- 

(June 1962) 7/6 

(May 1962) 6/- 

(Nov. 1963) 5/- 

(Dec. 1963) 5/- 

(Jan. 1964) 5/- 

The Celeste 7- transistor Portable 
Radio 
The Spinette Record Player 

Transistor Radio Mains Unit 
7 Mc /s Transceiver 

The Citizen (December 1961) 

The Mini -amp (November 1961) 

The PT Multimeter (October 1961) PT 

The Beginner's Short Wave Superhet (Dec. 1964) 

The Empire 7 Three -band Receiver (May 1965) .. 
Electronic Hawaiian Guitar (June 1965) .. 

Progressive SW Superhet (February 1966) 

(June 1963) 5/- 

(June 1964) 5/- 

Beginners' 5 -Band Receiver 
Home Intercom Unit .. : :} 

5/- 

5/- 

5/- 

5/- 

5/- 

5/- 

5/- 

(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 query service WIRELESS q Y 
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 3rd March, 1967 and 
must accompany all queries in accordance with the 
rules of our Query Service. 

PRACTICAL WIRELESS, MARCH 1967 

Published on or about the 7th of each month by GEORGE NEWNES LIMITED. Tower House, Southampton Street, London, W.C.2, and printed in 
England by WATMOUGHS LIMITED, Idle. Bradford; and London. Sole Agents for Australia and New Zealand: GORDON & BOTCH (Aísla) Ltd. South Africa: 
CENTRAL NEWS AGENCY LTD. Rhodesia. Malawi and Zambia: KINGSTONS LTD. East Africa: STATIONERY & OFFICE SUPPLIES LTD. Subscription 
rate including postage for one year: To any part of the World £1,16.0. 
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1967 CATALOGUE 200 PAGES PLUS! 
COMPLETELY NEW EDITION - HUNDREDS OF NEW LINES 

Contains the largest and most comprehensive range of components and 5 FREE VOUCHERS 
equipment available. Over 5,000 stock lines with more data, more information Total value 10/- for use 
and illustrations. Hundreds of bargain lines. You cannot afford to be without a on purchases. Pays for 
copy of this catalogue. Supersedes all previous editions. PRICE 7/6, p.p. 1/- catalogue after use 

,,,..11k°1111III 

1!:., 
1,.,. 6 GIt1IllAfa 

1 

Unbeatable value - 200 packed pages - 10/- value discount vouchers 

r 
MARRIOT TAPE HEADS 

's'i'rs.ikP It, Rl':<\le.l i. 7/6, II rasi igh 
9/ -, Bich a: on block. 
1918. } Track I It RS!12 High z 15 ¡ -. 
I, RPS /7 Med z. 19/6. LIESIS erase, 12/6. 
Also HR -RP single track Re /Play Med z, 6/6 

SCR'S !THYRBITORS 1.1 \11'Sí7/6 MIRE LEADS 
:,o l \' 718 100 YI\ 7/6 
21i1 I I\ 12/6 300 P1V 15l 
40. 11\ (260V Rms) ,. .. 1718 
100 1 1 \ 3 Amp Stud Type 918 
400 11{ Amp (280V Rms) Stud Type 25/- 
400 PI V, 3 Amp (280V Rms) Stud Type 20/ 

TIINNEL DIODES 

2418; loura 12ee. 
Brand new at fraction of normal price. 
Free Specs. supplied. / = ' DEAC RECHARGEABLE BATTERY 

9.6 volt 225rAIH 201 -, p.p. 1/6 
DEAC CHARGER 

To charges 3.6 volt and 9.6 volt packs. 
Pnl!y mains isolated P.P, 
m i vn l,hd ,Ass 451 - 2/. 

TRANSISTOR CATALOGUE 

Completely new 24 -page 1967 edition. 
Hundreds of new types with details. 
The largest range available. Send 1/- 
for your copy. 

' FM STEREO DECODER 
7 Mullard Transistors. Printed Circuit 
Design with Stereo indicator. For use with 
any valve or transistor FM. Uses pot coree to 
Mullard design and ger. and silicon ton- 
sistors. 
tcoq idle Kit frire £5,19,6 rP.21- 

1 
- - 

(1 ) 
-11 BUILD A QUALITY 2 OR 4 

TRACK TAPE RECORDER 
3 -speed K TA seing RD deoke 

TWO -TRACK. Deck 210.10.0. Marlin 
Amplifier. £14.19.6. Cabinet and speaker 
7 gna, Complete kits with FREE 7in. 12OOft. 
i ape,'pare spool. q 
today é Rame £45 27 9n3. P.P, rtin 

FOUR -TRACK. Dark £18.10.0. Martin 
\mpiifier 515.19.6. Cabinet and speaker 

7 gn1. Com tete kits with l'R EE 71n. 125010. p 
tap,., spare spool. 30 ras. 'i'nlay's Value £50. 9 F.P. 151 

1 ' 
( ( 

1 

( ' 
I 

-_ 
-- 

- 

( ) 
- - -, 

' 

(1) REGENT -8 MW /LW 
POCKET RADIO TO BUILD 

6- Transistor euperhet. Geared tuning. 
Push -pull speaker output. Moulded 
cabinet 5 x 3 x 1 }fns. Phone socket. 
TOTAL COST 69 6 P.P. 
TO BIIILD 2,- 

Fall tuning oo both banda 

(.5) VHF FM TUNER TO BUILD 
87/105 Mcls Transistor Superhet. Geared 
toning. Terrific quality and eeositivitp. 
For valve or transistor amplifiers. 4 x 3i x 
21m. Complete with dial plate. 5 Mallard 
Transistors (FM Decoder Rit 55.19.6. P.P. 
"I )' TOTAL CM p.p, 
To BIIILD £6.19.6 210 

(Cabinet Assembly 201- extra) 
I 

I lam., 
1 

! 

s f 

- . 

i _ = 
nl GARRARD DECKS BRAND NEW FULLY GUARANTEED 
l' ,o , uo £5 19 6 N'_:, st £10 19 6 401 less cart.larin £87 10 C 

a l', mono £6 9 8 el': i D. £13 19 6 AT6 mono Mk. II £8 19 8 
:'O00 mono £6 9 8 AT60 le-. art. £10 19 8 AT6 stereo Mk. II £9 10 0 
!000 stereo £8 19 8 AT O mono £11 10 0 AT6 Deram £11 19 0 
3000 1 m stereo £7 10 0 ATO0 stereo £11 19 8 Deccadec Mk. II £17 17 0 
NP25 lees cart. !B 19 8 LAB £14 19 8 A70 lees cart. 517 0 
SP25 mono 510 10 0 LABS() less cart. 525 0 0 (P. and P. 5/- any type) 

All other makes of decks and cartridge in stock 

HI -FI from stork: 
EQIIIPME1gT ARMSTRONG 

Complete range In QUAD 
stock. Send list of GOODMANS 
requzeemente for LEAH 
special price quote. ROGERS 
Hi -fi demonstration TRUVOX 
room open. ETC. 

e 

/ , 

(6) 

f 

,Áwn,,.h 

GLOBEMASTER MW'LW SW 
PORTABLE RADIO TO BUILD 

Fail 3- waveband tuning. Pushbutton wave 
change, vebaad ningted hbctt design 
B ange. rS p d cabinet 11 x 7 3 In. 1 x i 
/SW 17 -b0 metres). Ear /Record sockets. 1 

watt Push /Pull output. e Mallard Transistors. 

TOTAL 
TO BUILD T £7.19.6 P3 

9 

' 
TOURMASTER TRANSISTOR 

CAR RADIO 
I a t Mk 1 W car Radt,. 12 oo.t 

p t d 3 watt utput. Push- button wave- 
-h. rag RF stag e pplied built boxed, 
n a ly to use with Spe ker and Baffe. Car 
thing kit and manufacturers' current 
guarantee. Special Bargain Olier. Buy Now-1 

. List Pelee 15 gar, f 9.9.0 3 6 

WE CAA SIIPPLY FROM STOCK 
MOST OF THE PARTS SPECIFIED 
ON CIRCUITS IN THIS MAGAZINE. 
SEND LIST FOR QUOTATION, 

OR BETTER STILL -BUY THE NEW 
1987 CATALOGUE. EVERYTHING YOU 

LISTED. NEE 
EIXPLORER" (P. W. Jan. 1967) 

MW /VHF Receiver. All parts as specified 
(lees chassis, etc.). 79/6, P.P. 2/6. 
Parts list on request. 

t 

- - , 

(5) 
CDNeee 

IPA (g) 

VALVE AMPLIFIERS AND TUNERS IN CABINETS 
8A100. 5+ 5 watt SA200. 7 _'. - 7 . AFM 100. .1y1: F)1 AFM 200. AM /FM 

Stereo. 300mV input watt version. Also In. ' r t.. moat -h SAl0O, tuner to match SA200 
FM 
Fß Timers, P 's, etc. M B. Plrs 

Mag. Mio. ,i ,1 "JI -r'w, ru I mama. f30 P/8P. 

.'pri''f15.15.0P.I' £25.10.0 P;1; 
£23.10.0 (AFM1U0 a7nd 20o 

may he used with any amplifier) 
HENRY'S RADIO LTD. 

808 EDGWARE RD., LONDON, W.2 

FA Ddinpmn 1009!9 (STD 01.723 -1005) 
open lion. lo Sal. 9 -6. Thurs. 1 p.m. 

Open all day Solurday 
SUPPL /ERS Of QUALITY COMPONENTS AND f0U/PMEN7 

fOR MORE THAN 70 YEARS 

* MAYFAIR PORTABLE ELECTRONIC ORGAN 
Build the World's first All- Transistor 
Portable Electronic Organ Kit 

Acclaimed' 
by everyone 

/ 
./" 

Plug -in printed circuits 170 transistors and devices 10 selected tone ` 
colours Fully sprung keyboard Vibrato 6 Octaves of generators Simple 3s, 
locked -in tuning 110/250 volt mains unit Cabinet size 301" x 151" x 9" 

Weight 35 Ib, Cabinet with detachable legs, music stand and foot swell pedal ,,, 
Fully detailed building manual with photos, drawings and full circuits, DESIGNED BYE 

L. W. ROCHE 

/ TO BUILD YOURSELF IN EASY STAGES. 
ALL PARTS SOLD SEPARATELY. 

i 
` COMPLETE KIT 99 GNS. 

START BUILDING FOR AS LITTLE (GARB. 30/ -). 

AS £5. BUILD THE MAYFAIR A a HP FACILITIES AVAILABLE. 
COMPLETE RANGE OF - secrloN AT A TIME. 
ORGAN COMPONENTS IN 
STOCK. 

4 

SEE FOR YOURSELF 
CALL IN FOR 

DEMONSTRATION 
i 

I !'-., 
A SEEPAGE879FOR 

MORE ADVERTS 
,. 

Detailed leaflet on request 

4s 
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