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IFIER WITH RECCR ECK- DIODE TUNER- 
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A DCOLON 
(Naga Teed. Mork) 

SOLDERING EQUIPMENT 

FOR 

THE 

RADIO 
CONSTRUCTOR 

ILLUSTRATED 

16" DETACHABLE 

BIT INSTRUMENT 

(List No. 64) 

IN 

PROTECTIVE 

SHIELD 

WITH 

ACCESSORIES 

(List No. 700) 

FOR CATALOGUES APPLY DIRECT 

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

Telephone: 
01 622 0291 /3 

Telegrams: "SOLJOINT" LONDON SW4 

PRINTED CIRCUIT KIT 
BUILD 40 INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS with 

PARTS and TRANSISTORS from your SPARES BOX 

CONTENTS: (1) 2 Copper Laminate Boards 41" x 21'. (2) 1 Board for Matchbox 
Radio. (3) 1 Board for Wristwatch Radio, etc. (4) Resist. (5) Resist Solvent. (6) 
Etchant. (7) Cleanser/Degreaser. (8) 16 -page Booklet Printed Circuits for Amateurs. 
(9) 2 Miniature Radio Dials SW /MW /LW. Also free with each kit. (10) Essential 
Design Data, Circuits, Chassis Plans, etc. for 40 TRANSISTORISED PROJECTS. 
A very comprehensive selection of circuits to suit everyone's requirements and 
constructional ability. Many recently developed very efficient designs published 
for the first time, includingl0 new circuits. 

EXPERIMENTER'S 

PRINTED CIRCUIT KIT 

8/6 
Postage R Pack. 1/6 (UK) 

Commonwealth: 
SURFACE MAIL 2/- 

AIR MAIL 8/- 
Australia, New Zealand, 

South Africa, Canada 

( I) Crystal Set with biased Detector. (2) Crystal Set with voltage- gnadrupler 
detector. (3) Crystal Set with Dynamic Loudspeaker. (4) Crystal Tuner with Audi 
Amplifier. (5) Carrier Power Conversion Receiver. (6) Split -Load Neutralised Double 
Reflex. (7) Matchbox or Photocell Radio. (8) "TRIFLE %ON" Triple Reflex with self - 
adjusting regeneration (Patent Pending). (9) Solar Battery Loudspeaker Radio. The 
smallest 3 designs yet offered to the Home Constructor anywhere In the World. 3 
Subminiature Radio Receivers based on the "Triflexon" circuit. Let no know if you 
know of a smaller design published anywhere. (10) Postage Stamp Radio. Size only 
1.62' x 95" x 25 ". (11) Wristwatch Radio 1.15' x 80' x 155'. (12) Ring Radio 
70" x 70' x 55 ". (13) Bacteria- powered Radio. Runs on sugar or bread. (14) Radio 
Control Tone Receiver. (15) Transistor P/P Amplifier. (16) Intercom. (17) 1 -valve 
Amplifier. (18) Reliable Burglar Alarm. (19) Light -Seeking Animal, Guided Missile. 
(201 Perpetual Motion Machine. (21) Metal Detector. (22) Transistor Tester. (2:3) 
Human Body Radiation Detector. (24) Man/Woman Discriminator. (25) Signal 
Injector. (26) Pocket Transceiver (Licence required). (27) Constant Volume Intercom. 
(28) Remote Control of Models by Induction. (29) Inductive -Loop Transmitter. (30) 
Pocket Triple Reflex Radio. (31) Wristwatch Transmitter /Wire -less Microphone. (32) 
Wire -less Door Bell. (33) Ultrasonic Switch /Alarm. (34) Stereo Preamplifier. (35) 
Quality Stereo Push -Pull Amplifier. (36) Light -Beam Telephone "Photophone ". (37) 
l ight. Beani Tranuod lee. (38) Silent TV Sound Adaptor. (39) Ultrasonic Trans- 
mitter. (40) Thyrisb a Uri II Speed Controller. 

YORK ELECTRICS 
333 YORK ROAD, LONDON, S.W.11 

Surd o S.A.E. for full details, a brief description and Photographs of all %ils 

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

FREE ILLUSTRATED 
LIST OF TELEVISIONS 

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

AND PRICES 
DEMONSTRATIONS DAILY I 

TWO -YEAR GUARANTEED 
TUBES 100% REGUNNED 

14i n. -69 /6 17i n. -89 /6 
211n. and ALL SLIMLINE TUBES 99/9 

EXCHANGE BOWLS. Carr. 10 /6 
Ex. MAINTENANCE TESTED TUBES 

17ín. -35' -. Carr. 51- (not sllmline) 

COCKTAIL /STEREOGRAM CABINET £25 
Polished walnut veneer with elegant 

- glass fronted cocktail compartment, I padded. Position for two 10In. ellip- 
"- * ti cal speakers. Record storage 

e à space, Height 35 1In., width 52 }In., 
depth 1411n. Legs 1 gn. extra. 

;.: OTHER MODELS. SEND FOR 
- ------ ̀ ' FREE LIST 

TRANSISTOR CHASSIS 
,- D1 59/6 

6Transistors, LW /MW, Telescopic 
Aerial. Brand New. Famous British 

Manufacturer. (LESS SPEAKERS). Dla. 7=," x 31 ". P. it P. 4/6. 
TRANSISTOR CHASSIS D2 59/6. 

8 Transistors, LW /MW. Brand New. Famous Manufacturer. (LESS SPEAKERS 
10(1). DM. 91 "x 5 ". P. 5 P.4/6. 
TRANSISTOR CASES 19/6. Cloth covered, many colours. Size 9f" x 61" x 3 } ". 
P. A P. 4/6. Similar cases In plastic 7/6. 
TRANSISTOR RECORD PLAYER CABINETS 19/6" Dim. 11 "x14} 5 x5 ,1" 

P. 6 P. 7/6. 
SINGLE PLAYER CABINETS 19/6. P. 6 P. 7/6. 
TV TURRET TUNERS 5/ -" New, less valves. Press button models 19 /S. 

DUKE Er CO. (LONDON) LTD. 
621 /3 Romford Road, London, E12 Tel. 01 -478 6001/2/3 



L as1w.y's Radio 
COMMUNICATION RECEIVERS 

TRIO 
MODEL 9R -59DE 
Brief spec.: 4 band re- 
ceiver covering 550 Ke /s 
to 30 Mc /a continuous 
and electrical band spread 
on 10, 15, 20, 40 and 80 
Metres. 8 valve plus 7 
diode circuit. 4/8 ohm 
output and phone jack. 
Special features: 88B- 
CW ANL Variable 
BFO S meter Sep. 
band spread dial IF 
frequency 455 Ke /s Audio output 1.5 W Variable RF and AF gain controls. For use 
on 115/250 V A.C. Mains. Beautifully designed control layout finished in light grey with 
dark grey ease, size 7 1015 x l0in. Weight 19 lbs. Fully guaranteed, complete with instruc- 
tion manual and service data. 

SPECIAL INTEREST ITEMS! 
OUTSTANDING HI-FI BARGAIN 

10 11 00 

.o ,a Ma 
10. 40 10 

110 110 ,111C . 

Lasky's Price £39.15.0 Carriage and Packire 12/6 

MODEL JR -500SE 
This high performance receiv- 
er is made especially to cover 
the amateur bands and 
utilises a crystal controlled 
double heterodyne circuit for 
extra sensitivity and stability. 
Brief spec: Covers all the 
amateur bands in 7 separate 
ranges between 3.5 and 29.7 
Me /e. Circuit uses 7 valves, 
2 transistors and 5 diodes 
plus 8 crystals; output 8 and 
500 ohm and 500 ohm phone 
jack. Special features: Crystal 
controlled oscillator Vari- 
able BFO VFO AVO ANL S meter SSE -CW Stand -by switch Special 
double gear dial drive with direct reading down to 1 kHz Remote control socket for 
connection to a transmitter. Audio output 1 watt. For use on 115/250V A.C. Maine. Superb 
modern styling and control layout - finished in dark grey. Cabinet size 7 x 13 x loin. 
Weight 18 lbs. Filly guaranteed, complete with instruction manual and service data. 

I`'-_ 

AFX -3U AM /FM STEREO TUNER 
Superbly engineered by world famous manufacturer, the Model AF% -SU is an ultra sensi- 
tive AM /FM stereo multiplex tuner using 14 valves and 9 diodes. The extra wide band. 
width of the tuner and unique multiplex circuitry ensures the finest possible FM reception 
with optimum stereo separation of over 38dB Stereo signal beacon with special circuitry 
unaffected by external noise, simplifies FM stereo broadcast selection. 3 gang variable 
condenser provides highly sensitive reception on both bands. The multiplex circuit is 
completely free from suhcarrier leakage and permits direct tape recording without any beat 
noise interference. An MPX noise filter is also fitted. Brief specification: 14 valves, 2 
Germanium diodes and 2 Silicon diodes. Frequency range: FM -80 -108 Mc /s, ÁM -535- 
1605 Ke/s. Sensitivity: FM- 1.9µV/98 Mc /s, AM- 2µV /100 Kc /s. Output FM /FM Stereo 
2 V, AM -3 V. Frequency response: FM -20- 20,000 c /s. Distortion less than 1%. Special 
Circuits: FM Stereo indicator, AFC, Noise filter. Output for direct tape recording. Hammer 
enamel and brushed alloy finish. Cabinet size 14¡ x 5 x Olin. For 220/240 V. AC Mains 
(50 or 60 c/u) operation Complete with operating manual. List Price 55 Gns. 

Lasky's Price 26 Gns. Carriage and Packing 7/6 

FOSTER HF -204 COMBINED 

Lasky's Price £68.0.0 Carriage and Packing 12/6 

MORE TRIO NEWS 
Send large S.A.E. for full details of this new great TRIO system NOW AVAILABLE - 
comprising: The outstanding TS -S00 200 W SOB Transceiver 8165; P8 -500AC Power 
supply and speaker unit 828; VFO-5 Variable Frequency Oscillator 828. These three 
units form a complete system superbly matched in performance and appearance. 

LASKY'S CLEAR PLASTIC 
PANEL METERS 
Precision made in Japan by HIOKI. Each meter boxed and 
fully guaranteed with all fixing nuts and washers. Sizes are 
of front panel. Add 1/6 Post on each. Quotes for quantities. 
Type KR -52 3 0 2 jin. luustrated 

) 501.LA 56- 
5mA 38/6 1m 5 meter 39/ AA 6 
100mA 38/6 100µA 52/6 
300 V 35/- 500µA 45/- 
Type MK-88A 1gin. square Type 5112-45A tin. square 
1mÁ .29/6 lmA 29/6 
5mA 27/6 SrnA 28/6 
10010A 27/6 100mA 28/6 
300 V 27/6 310 V 28/6 
50µA 87/6 50µA 49/6 
lmA S meter 29/6 1mA 8 meter 32 /6 
100µA 37/6 100µA 42/6 
500µA 29/6 5001.1.A 35/- 
Type MK -65A gin. square Type KR -65 3¡ x 3in. 
lmA 38/6 1mA 38 /6 
5mA 38 /- 5mA 37/6 
100mA 38/6 100mA 38/6 
300 V 36/- 300 V 36 /- 
50µA 59/6 5011A 59/8 
lmA 5 meter 38 /6 lmA S meter 42/- 
100µA 52 /6 10011A 56/- 
500µA 42/- 5001/A 46/- 

DON'T MISS THIS! 
HAVE YOU GOT YOUR LASKY'S CATALOGUE 
FREE Second Great Reprint Issue. Contains over 1,500 items from our vast 

atoeka. Just send your name, address and 1/- for post only. 

MICROPHONE /HEADSET 
I I igh quality moving coil headphones and sensitive dyne- 
info microphone combined in one light weight unit. For 
use with tape recorders (provides constant monitoring). 

,. ...fa uuunicationsequipment, PA (crowd or traffic control), 
stage direction, language labs, etc. Extremely 
comfortable to wear for long periods- adjust- 

able foam padded ear cushions, vinyl 
covered headband. Headphone imp. 
80, max. input 100mW. Microphone 
Imp 250. Weight 8.8 ozs. Single cable 
contains both headphone and micro- 
phone leals. List Price 7 Ons. Lasky's Price 59/6 lest 2/8 

METER BARGAIN 
Model C -1051 
A completely new design 20,300 O.P.V. pocket 
multimeter with mirror scale and built in thermal 
protection circuit. Exceptionally large easy to read 
meter with D'Arsonval movement. Colour coded 
scales. Single positive click -in, recessed selection 
switch for all ranges. Ohms zero adjustment. 
Range spec. AC volts: 0 -6 -30- 300 -1200 V at 
10K /ohms /V. DC volts: 0 -3 -15 -150- 300 -1.2KV 
at 20K /ohms /V. Resistance: 0- 60K- 6mege. DC 
current: 0- 80p,A- 300mA. Decibels: -20dB to 
+17dB. Hand calibration gives extremely high standard of accuracy on all ranges Mime 
one li V penlight battery. Strong impact resistant plastic cabinet -size only 42 x 3¡ x limn. 
Two colour huff /green finish. Complete with teat leads and battery. Original list price 86.5. 
Lasky's Price 75/- Post 2 /8 

LASKY'S INCAPSULATED 
SOLID STATE MODULES 

8 complelelÿ e, IV special function circuit modules. 
Size of co li i adule only 21 e 15 x ¡in. Ready for 
immedie.te use -just connect to power source (usually 
9 V batt.), input and output. Incapsulated modules 
are shock proof and almost indestructible. Comp. with 
full ins. Poet 1/6 each. 
E -1311 Phono Pre -amp Module -max. output 3 V. 
RMS, input 50mV, input imp. 100k O, gain 28dB, 

R IAA compensation, PRICE 29/6 
E -1312 Tape Head Pre -amp Module -max. output 3 V RMS, input 50mV, 'put imp. 
100k 0 , gain 25dB NARTB compensation. PRICE 29/6 
E1813 Microphone Pre -amp Module -max. output 4 V. RMS. input 50mV, input imp. 
100k0. gain 28áB, response 10- 50kc/s, PRICE 29/6 
E-1314 Power Amplifier Module -max. output 300mW, input imp. 1k0, gain 20dB, 
response 50- 10kc/h, distortion 3% at 200mW. PRICE 29/8 
E -1815 Electronic Organ (ton: oscillator) Module- frequency 200 -1000 c /c, output 80mW. 
For use with keyboard, variable resistors and 80 speaker. PRICE 25/- 
E -1816 Morse Code Practice Oscillator Module- frequency 400 cis, output 80mW. For use 
with morse key and speaker. PRICE 25 /- 
E -1817 Modulated Wireless Signal Transmitter for use in test bench fault finding -frequency 
400 c /s -30 Mc/s, tone freq. 400 c /s. For ose with any AM receiver. PRICE 25/- 
E-1318 Lamp Flasher Module -Bashes two miniature lamps alternately. For use with BV, 
100 /200mA bulbs and 6 V power supply. PRICE 25/- 

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

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

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

High FideLty Audio Centres 

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

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

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3 -15 CAVELL ST., TOWER HAMLETS, LONDON, E.1 Tel.: 01 -790 4821 
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Technicians 
required now for vital work in 

Air Traffic Control 
Join the National Air Traffic Control Service, a Depart- 

ment of the Board of Trade, and play a vital part in the safety 
of Civil Aviation. Work on the latest equipment in Computers, 
Radar and Data Extraction, Automatic Landing Systems and 
Closed- Circuit Television, at Civil Airports, Air Traffic Control 
Centres, RadarStationsand otherengineering establishments 
in the South of England, including Heathrow, Gatwick and 
Stansted. 

If you are 19 or over, with practical experience in at least 
one of the main branches of telecommunications, fill in the 
coupon now. Your starting salary would be £828 (at 19) to 
£1,076 (at 25 or over); scale maximum £1,242 (rates are higher 
at Heathrow). Non -contributory pensions for established staff. 

Career Prospects. Your prospects are excellent, with 
opportunities to study for higher qualifications in this expand- 
ing field. 

Apply today, for full details and application form. 

rWrite for details to: Mr. T. H. Mallett, B.Sc., (Eng.). C.Eng., 
M.I.E.E., Room 754, The Adelphi,John Adam Street, London, 
W.C.2, marking your envelope 'Recruitment'. 

Name I 

Address I 
RPW2 

' Not applicable to residents outside the United Kingdom. 

NAT 
National Air Traffic Control Service 
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GET 

THIS 
960 
PAGES 

THE COMPLETELY 
NEW 1968 ELECTRONIQUES 

MANUAL 
12 HOBBIES SECTIONS PLUS 
OVER 12,000 COMPONENTS 

AND SPECIAL VOUCHER 
OFFERS COULD SAVE YOU 
£25 IF YOU BUY THE MANUAL 
NOW! 

The 1968 Hobbies Manual now contains 
KNIGHTKITS- a famous American range of 
electronic easy -to -build kits. HALLICRAFTERS -the 
Number One name in communication equipment and radios. 
BOOKS -over 140 titles. AUDIO and HI -FI -a wide, wide 
range including famous names like Goodman, Sinclair, 
Sonotone, Acos, Discatron, etc.. etc. HOME AND HOBBY - 
something for every member of the family -microscopes, 
telescopes, radio controlled equipment, garage door openers, 
experimental and educational kits. etc. MOTORING -a 
special section with money -saving engine tuning kits, 
radios. seat belts, a car vacuum cleaner and many other 
useful accessories. SHORT WAVE LISTENING-exciting kits 
and finished equipment for world -wide reception. TEST 
EQUIPMENT AND TOOLS -a very wide range including 
multimeters, oscilloscopes, signal generators, soldering 
irons, cutters, pliers. breadboarding kits. etc., etc. 
COMPONENTS -over 12.000 items from more than 100 
manufacturers. The most comprehensive range available 
from a single source -now bigger than ever before. 
AMATEUR RADIO -the best of receivers, transceivers, aerial rotators, aerials, Qoilpax modules and lots more. 
ELECTRONIQUES PRODUCTS -boxes and assembly systems, 
transistor and valve Hamband and General Coverage 
tuners, crystal filter I.F. amplifiers, oscillators and other 
modules for effortless high performance. And finally 
SEMICONDUCTORS AND VALVES -a new section of famous 
brand names like STC, RCA Newmarket and Brimar. 

Enclosed is a cheque /postal order for 1616 (which includes the 111 

I51- pp) made payable to Electroniques (Prop. STC) Ltd. Please I 
rush me my 960 -page copy of the new 1968 Hobbies Manual. 

I 

I 

NAME 

ADDRESS I 

PW /1 
ISend this coupon quoting the special limited- period offer to: I 
Electroniques (Prop. STC) Ltd., Edinburgh Way. Harlow, Essex 

L. =1 1. - -i 
electroniques 



VALUABLE NEW HANDBOOK 

TO AMBITIOUS 

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

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

On 'SATISFACTION or 
REFUND of FEE' terms 

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

WHICH OF THESE IS 
YOUR PET SUBJECT 7 
RADIO ENGINEERING 
Advanced Radio - Gen. 
Radio - Radio & TV 
Servicing - TV Eng. - 
Telecommunications- Sound 
Recording - Automation - 
Practical Radio - Radio 
Amateurs' Exam. 

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

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

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

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

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

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

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

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

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

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

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

132 PAGES OF EXPERT 
CAREER - GUIDANCE 

PRACTICAL INCLUDING 
EQUIPMENT TOOLS 

Basic Practical and Theore- 
tic Courses tor beginners in 
Radio,T. V., Electronics,Etc 
A.M.I.E.R.E. City & Guilde 

Radio Amateurs' Exam. 
R.T.E.B. Certificate 
P.M.0 Certificate 

Practical Radio 
Radio &Television Servicing 

Practical Electronics 
Electronics Engineering 

Automation 

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

B.I.E.T. 

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

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN- 

CLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, INSTRU- 

MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC. 

Which qualification would increase your earning power? 
B.Sc. (Eng.), A.M.S.E., C.Eng., A.M.I.E.R.E., R.T.E.B., 
A.M.I.P.E., A.M.I.M.I., A.R.I.B.A., A.I.O.B., P.M.G., A.R.I.C.S., 
M.R.S.H., A.M.I.E.D., A.M.I.Mun.E., CITY Et GUILDS, GEN. CERT. OF 
EDUCATION, ETC. 

British Institute of Engineering Technology 

453A ALDERMASTON COURT, ALDERMASTON, BERKSHIRE 

POST NOW! 
TO B.I.E.T. 453A, ALDERMASTON COURT, 

ALDERMASTON, BERKSHIRE. 

1 
3d. stamp if posted in 
an unsealed envelope. 

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

NAME 

ADDRESS 

WRITE IF YOU PREFER NOT TO CUT THIS PAGE 

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

a.. 
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VALVES /SEM I- CONDUCTORS 
BRAND NEW & GUARANTEED 

A2 e/- 614 B/- 30FL1 16/- ECF82 7/8 0232 11/8 PY801 8/- 
.1r2 6/- 616 8/6 30L15 16/- 1301135 11/- OZ34 11/6 U26 16/- 
185 8/- 6K8 4/- 30P19 14/- ECH42 11/- M114 81- U28 DV- 
165 4/8 6L0 B/8 30PL1 15/- ECH81 8/8 PABC80 718 U191 14/- 
1T4 8/- 6Q7 8/8 30PL1318/- ECH83 8/8 PCC84 We U281 8/- 
1U4 8/- 613G7 8/- 35L6 8/- ECL80 7/9 POC85 81- U301 11/- 
1116 7/- 616,17 7/- 3524 818 ECL82 7/- PCC88 11/8 U801 22/8 
2D21 6/- 681,7 61- 35W4 5/8 ECLBS 10/8 PCC89 11/6 UABC808/- 
3A5 10/- 68517 6/8 50B5 8/8 ECL86 91- P'1891218 UAF4210/- 
3Q4 7/- 6U7 7/- 5005 8/8 EF37A 8/- PC86 11/- UBC41 8/- 
384 6/- 6V6 61- 80 7/- EF40 10/- PC88 11/- UBF80 7/- 
3V4 8/- 6X4 4/8 AZ31 10/- EF41 9/8 PC97 8/8 UBF89 7/- 
5R4 9/- 6X5 5/- DAF91 4/8 EF42 10/8 PC900 9/8 UCC8410/- 
5U4 5/- 7B7 7/- DAF96 7/- EF80 6/- PCF80 7/8 UCC85 7/- 
5V4 8/8 7C6 6/6 DF91 8/- EF86 8/8 PCF82 7/- UCF80 9/8 
5Y3 6/9 7Y4 8/8 DF96 7/- EF86 7/- PCF84 9/- UCH4210/- 
5Z4 8/- 1002 15/- DK91 B/- EF89 8/8 PCF86 9/- 1707181 7/- 
6/30L2 12/6 10F1 9 - DK92 8/9 EF91 4/- PCF80016/- UCL82 8/- 
6A07 4/- 10P13 15/- DK96 8/- EF92 4/- PCF80110I- UCL8310/- 
6A67 el- 10P14 16/- DL92 6/- EF183 7/- PCF80210/- UF91 10/- 
OAKS 5/- 12AT6 6/- DL94 8/- EF184 7/- PCF80514/- UF80 7/- 
6AL6 8/- 12AT7 4/- DL96 8/- EL33 17/8 PCL82 7/6 UF86 7/8 
6AM6 4/- 12A1P7 61- DY86 6/6 EL34 11/- PCL83 9/8 UF89 7/6 
6AQ5 8/- 12AX7 8/- E88CC 11/8 EL41 9/9 PCL84 8/- iJI41 10/- 
6A86 6/- 12BA6 8/9 EABC807/- EL42 11/- PCL85 9/8 111.84 7/- 
6AT6 6/- 12BE6 8/8 2180F 15/- EL81 9/- PCL86 9/- UY41 7/8 
6AU6 6/9 122117 8/8 EAF42 9/8 EL84 5/- PFL20019 6 UY85 8/8 
6BA6 4/9 12Q7 6/8 EB91 8/- ELES 8/8 PL36 10/8 VR105/30 
6BE6 5/8 126Q7 7/8 EB041 9/6 EL91 4/- PL81 7/8 618 
6B116 8/- 19AQ5 e/- E11081 7/- EL96 6/8 PL82 7/- VR150/30 
6B16 8/- 20F2 14/- EBF80 7/6 EM80 7/8 PL83 7/- 6/- 
6BR7 11/- 20L1 18/- EBF83 9/- 21/81 8/- PL84 8/9 
6BZ6 7/- 20P1 12/- EBF89 7/6 EM84 7/8 PL500 14/8 MANY 
604 8/6 20P3 12/- ECC40 11/8 EM87 7/8 PY33 9/9 OTHER 606 4/- 20P4 22/6 ECC81 4/- EY51 7/8 PY80 6/8 
6CD6 20/- 25L6 8/8 ECC82 6/- EY86 7/- PY81 8/- TYPES IN 
6016 el- 25Z4 9/- E0083 8/- EZ40 8/8 PY82 8/- 

STOCK. 6CL6 10/- 30015 18/8 ECC84 8/8 EZ41 8/6 PY83 8/8 
6D6 81- 30018 14/- E0085 6/8 EZ80 5/6 FY88 7/8 
6E5 8/- 30E5 19/- ECF80 71- EZ81 6/8 PY800 9/- 

2N753 4/6 
2N2160 

14/11 
2N2926 6/- 
AC107 4/5 
AC126 4/8 
AC127 4/8 
AC128 4/6 
ACY19 6/- 
ACY21 6/- 
AD140 8/8 
AD149 18/- 
ADT140 

16/- 
AF114 8/8 
AF116 4/5 
AF116 4/6 
AF117 4/6 
AF118 4/6 
AF119 4/6 
ASY28 7/- 
BC107 6/8 
110108 6/6 

TRANSISTORS 
BC109 6/8 
BFY51 6/- 
B8Y26 4/8 
BSY28 4/6 
BSY85 4/8 
B8Y95A 6/- 
GET106 6/8 
GET113 6/8 
GET873 618 
GET874 4/8 
MAT100 7/9 
MAT101 8/8 
MAT120 7/9 
MAT121 8/8 
NKT403 

10/- 
0023 8/6 
0026 7/8 
0028 8/8 
0035 8/8 
0041 6/- 
0042 6/- 
0044 4/- 

0046 4/- 
0071 4/- 
0072 4/- 
OC73 6/- 
0074 6/8 
0075 4/8 
0076 4/8 
0077 4/6 
OC78 6/- 
0081 , 4/- 
0081M 2/6 
0081D 4/- 
OC81DM 2/8 
0082 4/8 
0083 6/- 
00139 8/8 
00140 11/- 
00169 4/8 
OC170 4/8 
00171 4/6 
00200 9/- 
00201 11/- 
00203 12/8 

ST140 
8T141 
XA104 
XA124 
XA125 
XB112 
XC141 

4/- 

4/8 
46 
4/8 
8/- 
7/- 

PHOTO- 
TRANSIS- 
TORS 12/6 

SIGNAL 
DIODES 
IN34A 4/- 
OA5 8/8 
OA70 2/- 
OA78 2/- 
0A81 2/- 
OA90 2/8 
0A95 203 

ZENER DIODES 
OAZ20012 /- OAZ204 8/8 OAZ208 616 OAZ212 8/6 
OAZ20110/- 0Á2205 8/6 OAZ209 8/8 OAZ213 6/6 
OAZ202 8/8 OAZ208 8/6 0Á2210 6/6 0A222715/- 
OAZ208 8/6 0A2207 9/6 OAZ211 8/6 
STC. 1 WATT SERIE8 5% 
2. 4/ 2.7/3/3.9/4.3/13 /16/18/20,30/33 volt, 5 - each. 
Z aeries. All voltages from 3.9-50 volt. 250 mW, 2/6 ea. 
1.5 w. 4/- ea. 7 w. 6/- rock. 

SIL CON 
POWER DIODES 

60 P.I.V. 6 AMP 5/8 
290 MA 900 P.I.V. 

2/- 8 AMP 7/9 
70P.I.V. 700 P.I.V. 

1 AMP 8/6 100 AMP 
140 P.I.V. 86/- 

165MA 1/- 800 P.I.V. 
150 P.I.V. soma 6/6 
25 AMP10 /- 800 P.I.V. 
200 P.I.V. 5 AMP 7/8 

6 AMP 6/8 1000 P.I.V. 
400 P.I.V. 6 AMP 7/6 

5003IÁ 8/8 1000 P.I.Y. 
400 P.I.V. 650MA 6/6 

THYRISTORS 
SILICON CONTROL 

RECTIFIERS 
400 P.I,V. 

3 AMP 7/8 
100 F.I.V. 
7 AMP 18/8 

200 P.I.V. 
7 AMP 15/6 

900 P.I.V. 
7 AMP 16/6 

PLEASE 
ADD 

POSTAGE 

LAFAYETTE TE46 RESISTANCE 
CAPACITY ANALYSER 

2 pF -2,000 mied 
ohms hms 200 meg- 

ohms. Also checke 
impedance, turne 
ratio, insulation, 
200 /250V A.C. 
Brand New 
117.10.0. Carr. 7/6. 

ARF -100 COMBINED AF -RF 
SIGNAL GENERATOR 

AP. SINE WAVE 
20- 200,000 c /c. 
Square wave 20- 
30,000 c /e. 0/P 
HIGH MP. 21V 
P /Pe00o 3.8V P /P. 
TF 100Kc /x-300 
Mc /e. Variable R.F. 

attenuation int /ext. modulation, Incorpor- 
ates dual purpose meter to monitor AF out- 
put and % mod. on R.F. 220/240V A.C. 
680.0.0. Carr. 7/6. T.E.40 HIGH 

SENSITIVITY A.C. 
VOLTMETER 

I0 meg. input 10 ranges: 
01/009/1/3/1 /3/10 / 30 
100/300V. R.M.B. 4cpe.- 
1.2Mc /e. Decibels -40 to 
+50 dB. Supplied brand 
new complete with leads 
and instructions. Opera- 
tion 230V. A.C. 217.10.0. 
Carr. 5 / -. 

TE -20RF SIGNAL GENERATOR 
Accurate n ide range signal generator cover- 

ing 120 Kc /. -260 
Mc /e on 6 bande. 
Directly calibrated 
Variable R.F. at- 
tenuator. Operation 
200/240V. A.C. 
Brand new with In- 
..tmctiom. 115.0.0. 
P. & P. 7/6, S.A.E. 
for details. 

T. M.C. 1000 SERIES 
KEY SWITCHES 

Brand new with knobs as 
follows: 

t way, 2 c/o 7/6; 1 way, 2 c/o 2b, 7/8; 1 way 
4 c /o, 8 / -; 2 way, 3m., 3m, 8/6; 2 way, 2 c /o, 
2 c /o, 8/8; 2 way, 2 c /o, 4 c /o, 10 / , 
Post extra. Quantities available. 

AUTO TRANSFORMERS 
0/115/230V. Step np or step down. Fully 
shrouded. 

500 W. 12.10.0 P. & P. 6/6 
1,000 W. 15.10.0 P. & P. 7/6. 
1,500 W. 18.10.0 P. & P. 8/6. 
9,000 W. 17.10.0 P. & P. 12/6. 
7,500 W. 116.10.0 P. & P. 20/ -. 

ADMIRALTY B.40 RECEIVERS 
Just released by the M)niotry. High quality 10 valve receiver 
manufactured by Murphy. Coverage in 5 bands 660 Kc /e-30 Mc /e. 
I.E. 500 Ke /e. Incorporates 2 R.F. and 8 I.F. stages, band - 
pass filter, noise limiter, crystal controlled B.F.O., calibrator. 
I /F. output, etc. Built -in speaker, output for phones, Operation 
150/230 volt A.C. Elise 195 x 13{ x lein. Weight 1141b. Offered 
in good working condition. 622.10.0. Carr. 30/ -. With circuit 
diagrams. Aleo available B.41 L.F. version of above. 15 Kc /s- 
700 Kc /e., 117.10.0. Carr. 30/ -. 

High quality ceramic construction. Windings embedded in vitreous 
enamel. Heavy duty brush wiper. Continuous rating. Wide range 
available ex-stock. Single hole fixing, tin. die. ehafte. Bulk quantities 
available. 
25 WATT. 10/25 /60/100/200/600 /1000/1500/2600 or 5000 ohms, 14/8. P. & P. 1/6. 
60 WATT. 10/25/60/1001250 /600/1000/2600 or 5000 ohms, 21/ -. P. & P. 1/6. 
100 WATT. 1/5/10/25/50/100 /250/500/1000 or 2500 ohms, 27/8. P. & P. 1 /6. 

AVO CT.38 ELECTRONIC MULTIMETERS High quality 97 range 
instrument which memores A.C. and D.C. Voltage. Current, Resistance and Power Output 
Rangea D.C. volte 250mV- 10,000V. (10 meg 0-110 mego input). D.C. current 101./A -25 
amps. Ohms: 0 -1,000 mego A.C. volt 100mV -260V. (with R.F. measuring head up to 
250 Mc /s). A.C. current 101.1A -26 amp.. Power output 60 micro- watts -5 watts. Operation 
0/110/200/250 A.C. Supplied in perfect condition complete with circuit lead and R.F. 
probe. 126. Carr. 15/ -. 

MARCONI TEST EQUIPMENT 
Ex- Military reconditioned. T.F. 1440 Standard Sig- 
nal Generators. 85 Kc/e -25 Mc /e, 825. Carr. 30/ -. 
T.F. 885 Video Oscillator. 0 -5 Mc /e. 645. Carr. 30/ , 
T.F. 195M. Beat Frequency Oscillator. 0-40 Kc /e, 
200/250 v. A.C. 620. Carr. 30/ -. All above offered in 
excellent condition fully tested and checked. 
TY. 1100 Valve Voltmeter. Brand new, 660. 
T.F. 1267 Trammiesion Test Set. Brand new, 175. 

AM /FM SIGNAL GENERATORS 
Oscillator Test No. 
2. A high quality 
precision instru- 
ment made for the 
ministry by Aimee. 
Frequency cover- 
age 20-80 Mc /e. AM/ 
O.W. /F.M. Incor- 

porates precision dial, level meter, precision 
attenuator 1µV- 100mV. Operation from 12 
volt D.C. or 0/110/200/250 volt A.C. Sloe 
12 x 85 x She. Supplied in brand new con- 
dition complete with all connectors fully 
tested. 645. Carr. 20/ , 

TYPE 13A DOUBLE BEAM 
OSCILLOSCOPES 

An excellent general 
purpose D/B oscillo- 
scope. T.B. 2cpa -750 
Kc /s. Bandwidth 5.5 
Mc /e. Sensitivity 33mV/ 
CM. Operating _voltage 
O/110/200/250V. A.C. 
Supplied in excellent 
working condition. 
122.10.0. Or complete 
with all accessories, 
probe, lead.. lid, etc. 
686- Carriage 30/ -. 

Variable Voltage TRANSFORMERS 
Brand new, guaranteed and carriage paid. 
High quality construction. Input 230V. 50 -00 cycles. 
Output full variable from 0 -260 volte. Bulk quantities available. 
1 amp.- 66.10.0; 2.5 amp. -- 16.16.0; 5 amp. -69.15.0; 
8 amp. - 114.10.0; 10 amp. - 118.10.0; 12 amp- .121.0.0; 
20 amp. - 187.0.0. 

PRINTED 
CIRCUITS 

Five assorted 
printed circuit boards with 
transistors, diodes, 
reeietors, conden- 
sers, etc. Guaran- 
teed minimum 
20 transistors. 
Ideal for experi- 
menters. 5 boards 
for 10 / -. P. & P. 
2/ -. 

TE22 SINE SQUARE WAVE 
AUDIO GENERATORS 

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

tion manual and leads, 616.10.0. Carr. 7/6. 

DUBILIER NITROGEL 
CONDENSERS 

Brand new, 8 mid. 800V. 8/6- P. & P. 2/ -; 
2 mied. 5,000V., 42/6. P. & P. 5/ -. 

LUCAS 20/0/20 AMMETERS 
Brand new boxed. Suitable car -motorcycle. 
12/8. P. & P. 2/ -. 

LELAND MODEL 27 BEAT 
FREQUENCY OSCILLATORS 

0 -25 Kc /e. Output 5K or 500 ohms. 200/250 
V. A.C. offered in excellent condition. 
212.10.0. Carriage 10 / , 

HANSEN SWR BRIDGES 
52 ohm 69/8 P. & P. 3/6 

AVOMETERS 
Supplied in excel- 
lent condition, 
folly tested and 

hooked. Comp- 
lete with prods, 
leads and inst- 
ructions. 

Mode147A69.19.6 
Model 7 218.10.0 
Model 8 118. 
o,. & P. 7/6 each. 

SOLARTRON MONITOR 
OSCILLOSCOPE TYPE 101 

An extremely high quality oscilloscope 
with time base of 10Q/sec. to 20 m /sec. 
Internal Y amplifier. Separate maim 
power supply 200/250V. Supplied in 
excellent condition with cables, probe, 
etc., as received from Ministry. 68.19.6. 
Carriage 30/-. 

COSSOR DOUBLE BEAM 
OSCILLOSCOPES 

Type 1086. General purpose. A.C. Coupled. 
Type 1049, L.F. D.C. Coupled. 285 each. 
Carr. 30/ -. 

R.C.A. AR88 SPEAKERS 
81n. 3 ohm speakers in metal case. Black 
crackle finish to match our 88 Receivers. 
Available brand new and boxed with leads. 
69/6. Carr. 7/6. 

G. W. SMITH 
Et CO (RADIO) LTD. 
3 -34 Lisle St., W.C.2 
Also see oppos. page 

300 



MULTIMETERS /oi' E_ purpose,/ 
LAFAYETTE DE -LUXE 100 B 0/VOLT 

"LAB TESTER." 
Giant 611n. male. 
Built -in meter pro - 
tection.0 /'6/2.5/10/60/ 
250 /000 /1,000V d.c. 
0/3/10/50/260/500 / 
1,000V a.c. 0 /10 /100 

2.5/1fÁ 
100 /0K/1OK/ 

100K/10M/10M0. 
-10 to 49.4dB 
818.18.0. P. A P. 5 /-- 

MODEL AS -1000. 100K0/ 
VOLT bin. mirror scale. 
Built -in meter protection. 
0/3/12/80/120/300 / 
800 / 1,200 v. D.C. 0 /6 /30 / 
120/300/600 v. A.C. 0/ 
10µA /8/60 / 300MA / 
12 Amp. 0/ 2K / 200K / 2M / 
200M O. -20 to +17 dB. 
012.10.0. P. & P. 3/6. 

TE-000 20.00031 /VOLT 
GIANT MULTIMETER 
mirror scale and overload 
protection. Oia. full view 
meter. 2 colour scale. 0/ 
26/10 /250 /1,000 /5,000 v. 
A.C. 0/25/12.5/10/50 /260/ 
1,000/5,000 v. D.C. 0/ 
504A /110 /100 /500 mA/ 
10 amp. D.C. 02K/ 
200K/20 MEG. OHM. 
215. P. A P. 5/ -. 

MODEL TE-10A. 200k 0 / 
Volt 5/25/e0/250/500/2,500v. 
D.C. 10/50/100/600/1,000 v. 
A.C. 
0/501/A/2.5 mA/250 mA D.C. 
0}6K/6 meg. ohm. -20 to 
+22dB. 

10.0, 100mFd. 0100-01mFd. 
89/8. P. & P. 2/8, 

MODEL TE -70. 30,000 
O.P.V. 0 /3/15/80/800/000 
/1,200v. DC. 0/8/30/120/ 
600/1,200v. A.C. 0 /80µA 
/3 /30 /300mA. 0/18K/1O0 
K /1.6M/16 Meg. 0. 
85.10.0. P. & P. 3/ -. 

NEW MODEL 500 30,000 
O.P.V. with overload 
protection, mirror scale O/5/ 2.5/ 10/ 25/ 100/ 
250 /500 /1,000v. D.C. 0/2.5/ 
10 / 25 / 100 / 250 / 500 / 
1,000 v. A.C. O /501.A /6/50/ 
500 mA. 12 amp. D.C. 
0/60K/6 Meg. /80 Meg. 0. 
88.17.6. Poet paid. 

MODEL TE-12 20,000 OPV 
0/06/6/30/120/600/1,200/ 
3,000/6,000 V. D.C. 0/6/30/ 
120/800/1,200 V. A.C. 
0/60 µA/6/60/600mA. 0/6K 
/600K/6 Meg./60 Meg.0 50 
pF. 0.2 mFd. 85.19.8. 
P. & P. 3/6. 

MODEL 8607. 2.000 
O.P.V. 0/10/50/500/ 
2,500 v. D.C. 0/10/50/ 
500/2,600 v. A.C. 0/2 
Meg. O. 0/250 mA. 
-20 to +36 dB. 
49/8. P. & P. 2/6. 

LAFAYETTE 5 Range 
Super ó0k0 /vo Multi - 
meter. D.C. volta 125mV 
-1000V. A.C. v Re 1.5V 
-1000V. D.C. curren 
2511A -10 amp. Ohms 0- 
10megO.dB- 20 to + 81 
dB. Overload protection. 
012.10.0. Carr. 2 /6. 

MODEL ZQM TRANSISTOR CHECKER 
It has the fullest capacity for 
checking on A, B and Ito. 
Equally adaptable for check- 
ing diodes, etc. Spec: A 0.7- 
lag diode., etc. Spec: A 0.7- 
0.9967. B: 6 -200. Ito: 0 -50 
microampe 0 -5mA. Resis- 
tance for diode 200 0-1M0. 
Supplied complete with in- 
struction., battery and 
lead.. 85.19.6. P. & P. 2/6. 

0µA 37/8 
0 -0 -501),A 85/- 
00µA 35/- 
00- 0.100µA 82/8 

200µA 81/6 
00µA 87/6 

CLEAR PLASTIC PANEL METERS 
First grade quality Moving Coil panel meters available ex- 
stock. B.A.E. for illustrated leaflet. Discounts for quantity. 
Type MR 38P, 11r 4.1n. square fronta 

500 -0- 5001/A85/- 50mA 25/- 150V. DM. ..25 /- 
lmA 25/- 100mA 25/- 300V. D.C. ..25/- 
1-0-1mA ...25/ -- 160mA 26/- 500V. D.C...25 /- 
2mA 25/- 200mA 25/- 750V. D.C. ..25/- 
5mA 25/- 300mA 25/- 15V. AM. ...25 /- 
10mA 25/- 500mA 25/- 50V. A.C. ...25/- 
750mA .. ..25 /- 3V. D.C 20 /- 150V. A.C. _25/- 

amp NI- 10V. DM. ...25/- 300V. AM. ..25/ - 
2 amp 25/- 20V, D.C. ...25/- 500V. Á.C...25/ - 
5 amp 25/- 50V. D.C. ...25/- 8 meter 1mA 29/6 
20mA 25/- 100V. D.C. ..25 /- VU meter ...38/8 
Post Extra Larger sises available -send for lists. 

UNR -30. 4 -BAND 
COMMUNICATION RECEIVER 

Covering 550 Kc /e -3 Mc/e. Incorporates variable 
BFO for CW /BBB reception. Built in speaker and phone 
jack. Metal cabinet. Operation 220/240V. A.C. Supplied 
brand new, guaranteed with instroc- 13 Gn$. tions. Carr. 7/6. 

LAFAYETTE MODEL HA -700 AM /CM /SSB AMATEUR 
COMMUNICATION RECEIVER 

8 Valves, 5 bands incorporating 2 MECHANICAL 
FILTERS for exceptional selectivity and sensi- 
tivity. Frequency coverage on 5 bande 150-400 
Kc /e, 550 -1,600 Kc /e, 1.8 -4.0 Me /s, 4.8 -14.5 Mc /s, 
10.5 -30 Mc /s. Circuit incorporates R.F. stage, 
aerial trimmer, noise limiter, B.F.O. product 
detector, electrical bondepread, S meter, slide 
rule dial. Output for phones, low to 2k0 or 
speaker 4 or 80. Operation 2'20/240V. A.C. Sise 
7f x 15 x 10in.Supplled brand new and guaranteed 

with handbook. 88 GNS. Carr. 10/ -. B.A.E. for leaflet. 

MODEL TE-80. 20,000 
O.P.V. 0/10/50/100/500/ 
1,000v. A.C.0/5/25/60/250/ 
500/1,000v. D.C. 0-504A, 
5/50/500mA. 0/8K/60K/600 
K/8 meg. 24.17.6. P.P. 3/-. 

TE-61. NEW 20,0000/ 
VOLT MULTIMETER with 
overload protection and 
mirror scale. 0/8/60/120/ 
1,200v. A.C. O /3/30/60 /300/ 
600/3,000v. D.C. 0 /801.A/12 
/300mA. D.C. 0 /60K /6 meg. 
ohm. 85/ -. P. & P. 2/6. 

MODEL AF -106. 60k0/ 
Volt. Mirror scale, built -in 
meter protection. 0/3/3/12/ 
60/120/300/800/1,200v.D.C. 
0/8/30/120/300/600 /1,200 v. 
A.C. 0 / 30µA /6/60 / 300mA / 
12 Amp. 0 /1OK /1M/1OM/ 
100MO. -20 to +17 dB. 
88.10.0 P. & P. 3/8. 

LAFAYETTE LA -224T TRANSISTOR STEREO AMPLIFIER 
19 transistore, 8 diodes, IMF musei power 30W 
at 80. Response 30- 20,000 +2dB at 1W. Dig. 
tortion 1% or less. Inputs 3mV and 250mV. 

ti Output 3 -160. Separate L. and R. volume con 
é.6. troie. Treble and bass control. Stereo phone jack. 

MODEL PT-84. 1,000 
O.P.V. 0/10/50/250/ 
500/1,000 v. A.C. and 
D.C. 0/1/100/500 mA. 
D.C. 0/100K O. 89/8. 
P. & P. 1/6. 

rsM 
Brushed aluminium, gold anodised extruded front 
panel with complementary metal case. Blue 109 x 

ar - -. -'r 3 9/18 x 7 13/16in. Operation 115/230V. A.C. 
528. Carr. 7/8. 

* TRANSISTORISED FM TUNER * 
6 TRANSISTOR 
HIGH QUALITY 
TUNER, SIZE 
ONLY 6 x 4 x2910. 
3 I.F. stages. 
Double tuned dis- 
criminator. Ample 
output to teed most 
amplifiers. Operates 

on 9V battery. Coverage 88- 108Me /s. 
Ready built ready for use. Fantastic value 
for money. 58.7.8, P. & P. 2/6. 
Stereo multiplex adaptors 5 gna. 

TE -65 VALVE VOLTMETER 
High quality instrument 
with 28 ranges. D.C. volte 
1.5- 1,500v. A.C. volts í -5- 
1,500v. Resistance up to 
1,000 megohms. 220/240v. 
A.C. operation. Complete 

with probe and instruction. 
017.10.0. P. & P. 8/ -. 
Additional probe. avail- 
able: R.F. 85/ , H.V. 42/6. 

HOSIDEN DHO4S 2.WAY 
STEREO HEADPHONES 

Each headphone contains 
a'2lin. woofer and a fin. 
tweeter. Built in indivi- 
dual level control.. 25- 
18,000 c.p.e. 80 imp. 
with cable and stereo 
Plug. 
05.19.8. P. & P. 2/6. 

F.M. WIRELESS 
MICROPHONES 

94- 104Mc /e. Tran.ietor- 
ised. Operate from 9V 

with Complete ith 
additional secret tie-clip 
microphone .List£12.10.0. 
ONLY 28.15.0. P. & P. 
216. 
These cannot be operated 
in U.K. 

GARRARD DECKS 
Brand New and Guaranteed. 
1025 with cartridge 
A70 Mk. 1I less cartridge 
LAB 80 Mk. II less cartridge 
LAB 80 Mk. II with base 
401 Transcription lee. cartridge 

Carriage 7/6. 
WOODEN PLINTHS for Garrard series 1000, 
2000, 3000, etc. with perepex cover. 84.10.0. 
P. & P. 4/6. 

07.10.0 
812.12.0 
828.10.0 
027.10.0 

827.8.0 

I 
2 -WAY RADIOS 

Super quality. Brand new 
and guaranteed. 
3 transistor 88.15.0 pr. 
4 transistor 86.19.6 pr. 
5 transistor 87.19.8 pr. 
8 transistor 28.12.8 pr. 
6 transistor De Luxe 

212.10.0 pr. 
10 transistor 022.10.0 pr. 

13 transistor 500mW 081.10.0 pr. 
Poet ex ra. These cannot be operated in U.K. 

AMERICAN TAPE 
First grade quality American tapes. Brand 
new. Discount on quantities. 
3in. 225ft. L.P. acetate 8/6 

1818 
10 /- 
16- 
82/6 
8/8 

89/8 
12 /6 
15/- 
20/- 
25/- 
45/- 

31m. 600ft. T.P. mylar 
Sin. 800ft. std. plastic 
bin. 000ft. L.P. acetate 
5in.1,200ft. D.P. mylar 
bin. 1,800ft. T.P. mylar 
51 in. 1,200ft. L.P. acetate 
51in. 1,200ft. L.P. mylar 
5110. 1,800ft. D.P. mylar 
5f in. 2,400ft. T.P. mylar 
7in. 1,20016. std. acetate 
7in. 1,800ít. L.P. acetate 
7in. 1,800ft. mylar 
7in. 2,400ft. D.P. mylar 
7in. 3,600ft. T.P. mylar 
Postage 2/ -. Over £3 poet paid 

TAPE CASSETTES 
C00 -80 minutes 12/8 
090- 90minutes 17/6 

Over LI post paid. 

SINCLAIR EQUIPMENT 
Z12 12 watt amplifier, 89/6 

PZ4 Power Supply Unit 89/8 
Stereo 25 Preamp., 09.19.8 

Q14 Speakers, 97.19.6 
Micromatio Radio Kit, 

49/6. Built 59/6 
Micro FM Radio Kit 

55.19.8 
ALL POST PAID 

SPECIAL OFFER 
2 Z12 Amps., PZ4 Power Supply, Stereo 
25 Preamplifier, 222, or with two Q14 
speakers 587. 

ilk A\\ 

TRIO COMMUNICATION 
RECEIVER MODEL 9R -59DE 

:.;17-1 
I ._ I n Ì a1 

tvlJ) 
I1IIIId1WIIWIwcs;9i" 

4 >and race. r covering 550 Re/. to 30 
Mc/s. continuous and electrical band - 
spread on 10, 15, 20, 40 and 80 metres. 
8 valve plus 7 diode circuit. 4/8 ohm 
output and phone jack. SOB -OW ANL 

Variable BFO 8 meter Sep. band 
spread dial IF 455 Kc /e. Audio 
output 1.5 W. Variable RF and AF 
gain controls. 115/250V. A.C. Mains. 
Beautifully designed. Size: 7 x 15 x loin. 
With instruction manual and service 
data 537.10.0. Carriage 12/6. 

MAGNAVOX 363 3 -SPEED 
TAPE DECKS 

4- track, 518.10.0. Carriage extra. 

RECORDING HEADS 
Rester I- track. As fitted to Collaro Mk. IV 
and Studio Decks. High imp. record play- 
back, low imp. erase. Brand new. 19/8 
pair. Mill= 9 track, set of 3 29/6. 
Cosmoeord with mounting plate: 
TR1-500/P/W record /replay 86/- 
TR1- 120 /P /W record /replay 65/- 
TEL1 -6P /W erase 20 /- 
Poet extra. 

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

,>+ 

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

3-34 LISLE STREET, LONDON, W C.2 

OPEN 

9 a.m. to 8 p.m. 
every dey Mon- 
day to Saturday. 
Trade supplied. 
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dMEInt tonnmInt MYYM EnT? 
RA.856 Reverberation 
Amplifier. Designed to 
add new depth and dimen- 
sion to your sound systen. 
Incorporates a transistor 
amplifier and reverberaticn 
unit with controls to regu- 
late the amount of volume 
and reverberation. Battery 
operated completely self - 
contained in an oiled Walnut 
Cabinet with rear input for 
microphone, guitar and 
radio, etc. Visit your EAGLE 
Dealer to inspect this excit- 
ing new model -such gocd 
value at £9.19.6. 

FOR VERSATILITY 
RELIABILITY AND 

SOUND VALUE 
INSIST ON 

Distributed by 
B. Adler Et Sons (Radio) Ltd 
Coptic Street, London WC1 

YOUR CAREER in 
RADIO & 

ELECTRONICS 
Big opportunities and big money await the qualified man 
in every field of Electronics today -both in the U.K. and 
throughout the world. We offer the finest home study 
training for all subjects in radio, television, etc., especially 
for the CITY & GUILDS EXAMS (Technicians' Certifi- 
cates); the Grad. Brit. I.E.R. Exam.; the RADIO 
AMATEUR'S LICENCE; P.M.G. Certificates; the 
R.T.E.B. Servicing Certificates; etc. Also courses in Tele- 
vision; Transistors; Radar; Computers; Servo -mech- 
anisms; Mathematics and Practical Transistor Radio course 
with equipment. We have OVER 20 YEARS' experience 
in teaching radio subjects and an unbroken record of 
exam. successes. We are the only privately run British 
home study College specialising in electronic subjects only. 
Fullest details will be gladly sent without any obligation. 

To: British National Radio School, Reading, Berks. 

Please send FREE BROCHURE to: 

NAME Block 

ADDRESS Caps. 

Please 

9168 

BRITISH NATIONAL RADIO SCHOOL 
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MARTIN 
IS HIGH FIDELITY 
plus 
ADD -ON- ABILITY 

THRILLINC POWER 

DEPENDABILITY 

GENUINE ECONOMY 

How would you like to start with 
a simple amplifier, say, and add to 
it until it became a fully stereo 
twenty watt amplifier with FM 
tuner and facilities to take the most 
sensitive low output pickups ever 
made? With Martin Audiokits 
it's easy, for with these superbly 
engineered all- transistor prefabri- 
cated units, success is built in from 
the start and you build to your own 
preferred plan. IT'S A MONEY 
SAVING SCHEME, TOO. 

Details from:- Trade enquiries invited. 

MARTIN ELECTRONICS LTD., 155 High St., Brentford, 
Middlesex. ISLeworth 1161 

To MART /N ELECTRON /CS, 155 High Street, Brent lord, Middlesex. 

I have not had your leaflets before. Please send them on 
AMPLIFIERS FM TUNER RECORDAKITS 

(Tick as required) 

NAME 

ADDRESS 

PW.9 

4 



Transistorised 

FM Tuner 
CALLERS WELCOME 

SAVE 

£2.10.0. 

Demonstration without 
obligation at all 

branches 

MODEL 
A1005. 

HIGH QUALITY: 
LOW NOISE: 
BATTERY OR MAINS 
OPERATION 

STEREO 
DECODER 

Model A1005M. Simple 
instructions to convert any 
FM tuner. Max input 100 
m volts. Power supply 8 -14 
volts. Mains or batt. (5mA 
at 12V.) Output 1.5 x 
input. 4 transistors (2 each) 
25B -2O2; 2SB -186. 7 
idiodes IN34 (six) IN60 
SAVE 34/- 5 Gns. 
Keen offer if purchased 
with A1005 tuner making 
STEREO TUNER 11 gns. 

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

21ín.) will give quieter, more 
interference tree reception. Months 

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

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

feeding no less than three I.F. stages 
coupled to a doable -tuned discriminator 

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

REDUCED PRICE DUE £6 
TO HUGE SALES 

TRANSISTORS 
GUARANTEED TOP QUALITY 

Millard Matched Output Kits OC18D 12/6 and 2 -0081 
R.F. Kits 0(44, 0C45 (2) 3 

tore. 
trans- 

AF102 17/- OET115 8/6 0035 12/6 
AF114 6,6 GET11810 /- 0044 4/- 
AF115 6/- MAT121 8/6 0045 8/6 
AP118 6/6 OAS 3/- 0071 4/- 
AF117 5/- OA10 8/- 0072 5/- 
AF127 8/- 01179 2/8 0073 7/8 
AF186 16/- OAS1 2/6 0074 7/8 
BC107 7/6 0A90 2/8 0061 5/- 
B81/85 5/- OA95 2/6 OC81D 4/6 
FXA143 7/- 0A202 3/6 0082D 5)- 
GET111 8/8 0019 19/8 0C170 5/6 
GET113 4/- 0028 6/- 00171 8/- 

SILICON RECTIFIERS 
Guaranteed performance. Top Makes, Tested 
250v. working. 
1110111.4 500mA c _ 

13 for 8 5 /61 29 (3 for 12/6) / 

BARGAIN PARCELS 
Including variable condensers, Lf. coils, loudspeaker 
plug /sockets, knobs, pots, condensers, resistors, nuts, 
bolts, cabinet fittings, switches, transformer choke, 
rectifier, transistors at a small traction of list value. 
Due to heavy demand we now pack them in several 
siseb -he amazed -try one now. 
31hs. (post 3/ -) 9/- 
71ós, (pmt 5/ -) 17/6 
141ós. (post6 / -) 29/- 

.P501! 
FANTASTICALLY POPULAR 

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

Standard Play Long Play 
Sin. 150ft. 2/3 Sin. 22511. 2/9 
401. 300ft. 4/6 4in. 450ft. 5/8 
5in. 600ft. 7/6 5in. 900ft. 10 /8 
Stin. 900ft. 10/8 51ín. 1,200ft. 13/ 
7in. 1,300ft. 12/8 7in. 1,800ft. 18/8 

Double Play Triple Play 
Bin- 300ft. 91- 4in. 90011. 13/- 
4in. 600ft. 81- 5in. 1,800ft. 25 /- 
5in. 1,200ft. 15)- Nin. 2,400ft. 34/- 
51in. 1.800ft. 19/8 7in. 3,600ft 49/- 
7in. 2,400ft. 27/- Quadruple Play 

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

.19.0 
(3 FOR £19) 

STEREO PORTABLE 
CABINETS 

Latest black and silver metal finish. Con- 
sisting of centre cabinet size IBÜn. s 13in. x 
Sin. deep with lift up lid together with two 
10 x 8 speaker cabinets which clip on ends 
of main cabinet size 41ín. x 18in. x Sin. 
making overall size of 251 in. x 13 in. z 8 in. 
High quality chrome fittings. Will take almost 
any autochanger or tape deck. 
Approx, half price at £3.19.0 
Ditto, but less chrome, takes £2.19.9 7 x 4 speaker. 
MONO PORTABLE CABINETS. B.S.R. 
tape deck or single record player, 
new, attractive finish, half price. 19/6 
AUTOCHANGE. PORTABLE CABINETS. 
As used on 18 pas. record player. Doe to 
fortunate parchase we offer complete 
with motor board and all fittings. 
at only 49/- 
PLEASE NOTE. A wide range of cabinets 
to callers at all branches. 

100 HI -STABS 9/- 
I % to 5% 1000 to 5m0. 
CO -AX, low loss, 8d. yd., 25 yds. 1I /8; 
50 yds. 22/ -; 100 yds. 42/8. Plugs 1/3, 

100 RESISTORS 6/6 
S1ZE8 -i -3 watt. 
MICROPHONE CABLE. Highest quality, 
black, grey, white, 9d. per yard. 

100 CONDENSERS 9/6 
Miniature Ceramic, Silver, Mica etc., 3pF 
to 51J.F. LIST VALUE OVER N. 

25 ELECTROLYTICS 
Assorted 2 to 500 mfd 8 to 400 9/6 
volt. LIST VALUE OVER £5, 

50 TAG STRIPS 7/6 
Mixed sizes 2 to 15 way. 

25 POTENTIOMETERS 
Including with switch, long and 9/6 short spindle. pre -sets, log and lin. 
unused, 1k -2m D. LIST 
VALUE APPROX. 24. 

CONNECTING WIRE 
P.V.C. Bright Colones. Five 2511. 4/_ 
coils only. 

GUARANTEED 

* VALVES * 
BY RETURN OF POST- GUARANTEED 3 MONTHS 
Satisfaction 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 8d. per valve. Free over 12 
1L4 2/6 66d70T 8/8 30PL1 14/- 
154 5/8 88L7GT 8/8 80L15 18 /- 
2021 6/- OSN7GT 5/6 10L17 15/- 
5Q4 71- OU4GT 12/- 80P4 14/- 
6114G 7/6 8V6G 5/- 80P12 12 /- 
5Y3GT 8/6 6V8GT 7/6 30PL1 15/- 
5Z4G 7/8 8 %4 4 8 80PL18 16 /- 
5Z4GT 8/9 8X50 5/6 30PL1416/- 
6/30LE 13/- 6X50T 8/6 35A5 11 /- 
OAKS 5/6 7136 11/8 35L8GT 8/6 
8AQ5 8/- 7B7 7/8 85W4 5/8 
OATS 5/6 705 18/- 3525 9/8 
SAU8 8/- 7C6 7/- 35Z4GT 8/9 
SEAS 8/- 7H7 6/8 42 8/6 
SBEB 6/- 7Y4 7/8 50L8GT 8/6 
SBH6 7/8 1001 9/- 80 8/8 
8538 7/6 1002 12/- 185BTA20/6 
88R7 10/- 10F1 9/8 807 9/6 
OBRS 9/- 10F9 9/6 955 3/8 
6BW6 12/8 1OLD11 10/- 958 8/- 
8BW7 12/- 10P13 12/8 CL33 17/6 
604 4/- 10P14 12/8 CY31 8/8 
608 11 /- 12AT8 5/8 DAF91 5/- 
GPI 7/8 12AUO 5/8 DAF98 7/6 
6F60 5/6 12AÚ7 8/8 DF91 3/9 
8F13 6/8 12AX7 6/8 DF98 7/8 
61,14 9/8 1213A6 5/8 DK91 8/6 
6F15 9/8 1211E6 5/8 DK92 8/8 
SF23 12/6 12JTOT 7/8 DK98 8/8 
6F24 12/8 12K7GT 8/6 DL92 5/9 
835G 4/8 12K8GT 8/6 DL94 7/- 
NWT 5/8 12Q7GT 8/8 DL98 8/8 
eá70 5/- 1457 17/8 DY86 7/- 
Od7GT 8/8 19AQ5 5/8 DY87 7/6 
0X70 3/8 2001 9/- EABC80 7/- 
6K7GT 5/6 20F2 9/8 EAF42 9/- 
8K8GT 8/8 20L1 15/- EB41 8/- 
6L1 9/6 20P3 12/- EB91 8/8 
6L66 9/8 20P4 15 /- EBC33 8/8 
OL18 7/8 25L8GT 7/- EBC41 10/8 
8LD20 7/8 25240 7/8 EBC81 7/9 
0255 13/- 80015 14/- EBP80 7/8 
6Q7G 
8Q7GT 8/9 3OF57 14/- EBF89 7/e 

ECC- 
ECC81 

40 1018 
5/- GZSE 

EZ81 
10/7/- TDSP81 D4 8/8 

4/- 

ECC82 6/8 GZ84 10/- II14/18 8/- ECC83 8/8 KT81 13/- U25 15/- ECC84 718 KT83 518 II28 18/- ECC85 8/- KT68 20/8 use 13/8 ECC88 818 KT W 61 6/9 II37 191- ECF80 8/8 KTW83 8/- II191 14/- ECF82 7/8 MU14 S/- II281 S/S ECH42 1118 N37 10/8 U282 12/6 ECH81 7/- N78 14/- II801 1818 ECL80 7/- PC88 10/8 U404 7Lß ECL82 7/6 PC86 10I8 II901 20/- ELL88 10/8 PC97 S/6 IIABC80 7/8 ECL88 9/- PC084 8/9 IIAF42 9/8 KF89 7/- PCC85 7/- IIB41 9/6 EF40 9/8 PCC88 12/- 
IIBC41 we 

EI/41 10/8 PCC89 11/- 
UBC81 816 EF42 7/8 PCC18911/- 
IIBF80 718 EF80 5/- PCF80 7/8 IIBF89 81- EF85 71- PCF82 8/8 IIBL21 11/- EF88 8/8 PCF88 918 
IICC84 91- EF89 7/- PCF805 14/- IICF80 9/8 EF91 4/- PCL82 7/9 IICH21 111- EFlßß 7/- PCL83 9/9 UCH42 11/6 EF184 7/- PCL84 8/8 IICH81 7/8 ELSE 5/- PCL85 919 
IICLSE 9/- ELM 18/- PCL86 9/8 IICL83 10/8 EL34 1218 PL38 12/- IIF41 9/8 EIAl 9/9 PLBl 9/- IIF42 EL42 10/6 PL82 7/8 IIFSO e/- EL81 9/- PL83 71- 
IIF'85 8/e EL84 7/8 PL84 718 IIF86 EM80 7/8 PY31 7/8 IIF89 7/6 EM81 818 PY82 /9 IIL41 11/6 EM84 8/- PY88 1018 

771/(4- 
E5185 11/- PY80 8/8 IIi480 EM87 10/- PY81 8/8 IIII9 7/8 EY51 8l- PY82 8/8 

IIY91 8/- EY88 8/8 PY83 6/6 
U1035 7/- EY88 8/8 PY88 S/8 
VR105 7/6 EZ el- PY800 
VR150 7/8 EZ41 8/- PY801 9/- 
X88 7/8 EZ80 8/8 PZ30 8/8 

Tubes 
Carr. it Ins. 12/6 

MOST MULLARD, 
MAZDA, 00580E, 
EMITRON, EMI - 
SCOPE, BRIMAR, 
FERRANTI TYPES 
PROCESSED IN 

OUR OWN 
FACTORY 

HIGHEST QUALITY - 
COMPARE OUR PRICES 

GUARANTEED 
8 Months 

12in. £2. 0.0 
14in. £2.10.0 
15 -17in. £3. 5.0 
19in. £3. 5.0 
21in. £3.15.0 
23in. £3.15.0 

12 Months 

£3. 0.0 
£3.10.0 
£4. 5.0 
£4. 5.0 
£5.15.0 
£5.15.0 

SATISFACTION GUARANTEED 
NOTE: ALL TUBE ORDERS 

ONLY TO PORTSMOUTH BRANCH PLEASE 

JUST OUT - SEND NOW FOR 

FREE FLOG LIST No 3 
Scores 
Special 
Bargains 

SEND S.A.E.OR CALL AT ANY BRANCH FOR YOURS 

L. 

NAME 

ADDRESS 

Block Capitals Please PW 9 I 

.Stockists of Leak, Quad, Chapman, Goodman, Armstrong. Tripletone, Linear Rogers, Travoe, Fe,eograph, Wharfedale, ele., etc. 
Pied: 1 lb. 1 /8,li lb. 2 /ß,'2lb. 2/9, 4 lb. 3/3, 6 lb. 4 / -, 14 ib. 5/6. CALLERS Averpmideeoeageofoleelronie comporunta omail 

goa at aU brancher. Pour enquiries malcomed. 

TECHNICA L 

TRA DING 

LONDON TeL M Sebum 2 rt Road, W.1. 

PORTSMOUTH TL2EOS4auon 
Road. 

SOUTHAMPTON 
TelEgreet. 

BRIGHTON Te' 880722ní 
Plane. 

All Mail Ordere to Brighton with names and addresses in 
BLOCK CAPITALS please. (TV Tubes only Portsmouth). 
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VIKING AMPLIFIER 
50 WATT AMPLIFIER 
An extremely reliable general 
purpose valve amplifier. Its rug- 
ged construction yet space age 
styling and design makes it by far 
the best value for money. 
TECHNICAL SPECIFICATIONS 
4 electronically mixed channels, with 2 
inputs per channel, enables the use of 8 sep- 
arate instruments at the same time. The volume controls for each channel 
are located directly above the corresponding input sockets. 
SENSITIVITIES AND INPUT IMPEDANCES 
Channel 1 4mV at 470K These 2 channels (4 inputs) are suitable for 
Channel 2 4mV at 470K microphone or guitars. 
Channel 3 200mV at lm Suitable for most high output instruments 
Channel 4 200mV at lm (gram, tuner, organ etc.). 
Input sensitivity relative to 10w output. 
TONE CONTROLS ARE COMMON TO ALL INPUTS 
Bass Boost +12dB at 60 Hz /s. Bass Cut -13dB at 60 Hz /s. 
Treble Boost +11dB at 15 KHz /s. Treble Cut -12dB at 15 KHz /s. 
With bass and treble controls central -3dB points are 30 Hz /s and 
20 KHz /s. 
POWER OUTPUT 
For speech and music 50 watts rms. 100 watts peak. 
For sustained music 45 watts rms. 90 watts peak. 
For sine wave 38.5 watts rms. Nearly 80 watts peak. 
Total distortion at rated output 3.2%1 at 1 KHz /s Total distortion at 20 watts 0.15% f 
Output to match into 8 or 15 ohms speaker system. 
NEGATIVE FEED BACK 20dB at 1 KHz /s. SIGNAL TO NOISE RATIO 
60dB. MAINS VOLTAGES Adjustable from 200 -250v A.C. 50-60 Hz /s. 
A protective fuse is located at the rear of unit. 
VALVE LINE UP Double purpose ECC63 x 3, EL34 x 2 and GZ34. 

Price 
27 gns 
PEr P 20/- 

FOUR PLUS FOUR Stereo Amplifier 
A superb high quality, yet inex- 
pensive stereo amplifier. Due to 
the great demand we are now able 
to offer this precision made instru- 
ment at a fantastically low price. 
The high quality, reliability and 
styling has been maintained in 
spite of its low price. 
SPECIFICATIONS 
Elegant styled cabinet (sizes 18" 
wide 5° high 8I" deep) in black 
resine and woodgrained sides. 
Brushed aluminium front panel 
with contrasting black / silver 
knobs. 
CONTROLS 
Stereo /Mono switch. Gram /Aux 
switch. Volume left. Volume right. 
Treble (cut and lift). Bass (cut and 
lift). Separate on /off switch. Neon 
pilot indicator. 
INPUTS AND OUTPUTS 
(per channel) 
Gram, aux, tape out and speaker 
out. A switched mains socket is 

also provided at the rear of unit. 
Employs Mollard valves throughout. 
ECC83 and 2 x ECL86 with a metal 
bridge rectification. 
TECHNICAL SPECIFICATIONS 
Gram sensitivity 40mV at 1 KHz. 
Aux sensitivity 50mV at1 KHz. 
(Sensitivities are given for rated out- 
put). 4 watts r.m.s. 
(8 watts r.m.s. in 
monaural position). 
Output matches in- 
to standard 3 ohms 
speaker system. 
Suitable 10" x 8" 
speakers are avail- 
able at 29/6 each, plus 5/- p. & p. 
Bass control at 100 Hz lift + 9dB 
cut - 10dB. Treble control at 
10 KHz lift + 8dB cut - 13dB. 
Total harmonic distortion 0.35% 
at 3 watts and 2% for rated output 
at 1 KHz. Negative feedback 13dB 
at 1 KHz. Mains supply 220 -250V 
A.C. 50 -60 Hz. 

Price 

13 gns 
P 8 P 15/- 

SPEEDEX the SPEED CONTROLLER 
for ELECTRIC POWER DRILL 
infinitely variable electronic speed controller 
for your electric power drill. Varies the speed 
of all power tools (up to 600W) between 
12 r.p.m. and maximum r.p.m. 
Instantly adjustable with simple single 
control overriding switch for instant maximúm speed. Simply connected 
into lead of power tool. Only 25/- plus 3/6 P. & P. 

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

Goode not deepotehed outside G.K. Tern o C.W.O. 

dl! enquiries Stamped Addressed Envelope 

RADIO it TV COMPONENTS (Acton) LTD 

21c High Street, Acton, London, W.3. 
Also at 

323 Edgware Road, London, W.2. 
All orders by post to our Acton address. 

POCKET MULTI -METER 
Size 3f x 2f z 11in Meter size 21 a lfin Sensitivity 1000 
O.P.V. on both A.C. and D.C. volts. 0 -15, 0 -150, 0 -1000 
D.C. current 0- 150mA,-Reeistance 0 -100k G. Complete 
with test prods, battery and full instructions, 42/8. P. & P. 
3/6. FREE GIFT for limited period only. 30 watt Electric 
Soldering Iron value 15 /- to every purchaser of the Pocket 
MultiMeter. 

CYLDON 
U.H.F. TUNER 

Complete with PC88 and PC86 
Valves. Full variable tuning. 
New and unused. Size 41x510 
llin. Complete with circuit 
diagram. 35/- p. & p. 3/6 

THREE -IN -ONE HI -FI 
10 WATT SPEAKER 

A complete Loud Speaker system on one 
frame, combining three matched ceramic 
magnet speakers with a low loss cross 
over network. Peak handling power 
10 watts. Impedance 15 ohms. Flux 
density 11,000 gauss. Resonance 40- 
60 c/s. Frequency range 50c /s to 20ke /s. 
Size in x 8t /, x 44 inches. By famous 
manufacturer. List Price £7. Our price 
89/8 plus 3/6 P. & P. 
Similar speaker to the above without 
tweeters in 3 and 15 ohm 39/6 plus 
3'e P. ,t P. 

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

22 watt ALL TRANSISTOR AMPLIFIER 
AC mains 240V. Size 7" x 41-" x 1f ". Frequency response 100 c /s -10 Kc /s 
Semi conductors, two OC 75's two AC 128's and two stabilizers AA129. 
Tone and volume controls on flying leads. £2.10.0 plus P. & P. 3/8. 
Suitable 8" x 5" 10,000 line high flux speaker, 18/6 plus 2/- P. & P. 

NEW TRANSISTORISED 
SIGNAL GENERATOR 

Size 53 a 31 x l lin. For IF and RF alignment and AF 
output 700 c/s frequency coverage 460 kc /s to 2 me /s 
in switched frequencies. Ideal for alignment to one 
Elegant Seven and Musette. Built and tested. 49 /A 

P. & P. 3/6. 

FIRST QUALITY P.V.C. TAPE 
5r Std. 850ft 9/- 5" L.P. 850ft. ..10/6 
7" Std. 1200ft 11/6 3" T.P. 600ft. ..10/6 
3" L.P. 240ft 4/- 5" T.P. 1800ft. ..25/6 - 5r L.P. 1200ft 11/6 5e" T.P. 2400ft. ..32/6 
7" L.P. 1800ft 18/6 7" T.P. 3600ft. ..42/6 
51" D.P. 1800ft 18/6 4" T.P. 900ft. ..15/- 

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

THE RELIANT 10W SOLID -STATE HIGH QUALITY AMPLIFIER 
SPECIFICATIONS 
Output -10 watts RMS Sine -wave Output Impedance -3 to 4 ohms 

13 watts EMS Music -power 
Inputs -1. -xtal mie 10mV Tone Controls- Treble control range ± 12dB at 10KH2 

2. -gram /radio 250mV Bass control range ± 13dB at 100112 
Frequency Response -(with tone controls central) Minus 3dB points are 20112 and 40K112. 
signal to Noise Ratio- better than -60dB. Transistors -4 silicon Planar type and 3 
Germanium type. Maine input- -220- -250V. A.C. Size of chassis -10" x 35 x 
A.C. Mahn., 200 -250V. For use with Std or L.P. records, musical instruments, all makes of 
pick -ups and mikes. Separate bass and treble lift control. Two inputs with control for gram. 
and mike. Built and tested. 8" x 5" speaker to suit price 14/8 plus 1/6 P. & P. Crystal mike 
to suit 12/6 plus 1/6 P. & P. PRICE 55.5.0 plue 5/- P. & P. 

LESLIE TREMOLO SPEAKER UNIT 
Model 10C3. Made in U.S.A. by Electro Music Corp., Pasadena, Calif. Complete with 8" 
6 ohm Heavy Duty Loud Speaker. (Larger Speaker may be fitted without major structural 
change). Dimensions: baffle size 18l" x 19'. Rotor size 15'. A.C. mains 110 -220 -240 50 c /s. 
suitable for organs. PRICE £30 plus £'L P. & P 

50 WATT POWER AMPLIFIER 
Manufactured by Livingstone Labs. at a cost price of £90. In two units, Amplifier size 
15t" x 9' x 7 ". Heat sink size 141" x 9- x 4 ". Output into 15 ohm Speaker. Transistors 
-eight OC28s. Two 2G374. Sensitivity 1V. EMS at 6K input Impedance. Power Response 
5112 -15KHZ (50 watts). Ideal for Tannoy Systems or organ where constant use is essential. 

PRICE 28gns. plus £2 P. & P. 

ANTI -THIEF CAR BURGLAR ALARM 
The Melguard safermatic consists of an electrical device housed In small metal box 4" x 2' 
x 11 ". which has been designed and developed to provide protection required by the 
average motorist at an economic cost. Using this system, an alarm and the immobilised 
condition is set automatically as soon as you park the car. Should you leave the key in the 
ignition, no one but you can drive the car away. Upon entering the vehicle the method of 
starting the car Is by switching on the ignition, depressing two hidden switches, and simul- 
taneously operating the starter. Location of the switches is known only to you. Should the 
alarm be set off it can be stopped by following the normal starting procedure. For 12V 
operation. List price 79/6, our price 29/8 plus 2/6 1'. ei P. Pull easy -to- follow instruction 
.supplied. 

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

AC MAINS 
MOTOR 
1400 R.P.M. 
230/250v 

PRICE 

9/6 
P. & P. 3/- 
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XI 
10 WATTS (RMS) SOLID - 
STATE HI -FI AMP WITH 

INTEGRAL PRE-AMP 

1 Its great versatility ran- 
inter- 

com. to 
A simple 
modern HI-FI corn, to a modern HI -FI 

aTERgO AMPLIFIER (2 
are required for Stereo 

Air`' The X101 is a brilliant 
P V new addition to our 

highly successful range 
of products. Its profes- 
sional performance and 
advanced solid -state cir- 
cuitry techniques en- 
sures reliability, com- 
bined with high fidelity 
reNprodATuction at AN UBEABLE PRICE, 

SPECIFICATIONS 
R.M.S. Power Output: 13 W (music power), 10 W (Sine Wave). 
Sensitivity: for rated output 1 mV into 3 K ohms load. 
Frequency Response: minus 3dB points are 20 Hz and 40 KHz. 
Total Distortion: et 1KHz for rated output 1.5 %, for 5 W output 

0.35 %. 
Output Impedance: 3 ohms (3-15 ohms may be used). 
Supply Voltage: 24 V D.C. at 800 mA (6-24 V may be used) output at 

14 V D C. supply with 3 ohms speaker. 7 watts. 
Size: 24' x 3'x1 /á. 
The fully comprehensive instruction manual does not only show the 
basics, such as circuit diagram and connections, but also gives 
practical easy -to-understand detailed information about the X101. 
Standard equalisation networks are given for most types of con 
ventional inputs. They include: Tape Head. Mag. P.U., Xtal P.U., 
Tuner, Mio, etc. 49/6 + 2/8 D. & D. Built & Tested 

Control assembly: (Including resistors and capacitors). 
1. Volume: PRICE 5/-. 2. Treble: PRICE 5 / -. 
3. Comprehensive bass and treble: PRICE 10 / -. 

The above 3 items can be purchased for use with the X101. 

POWER SUPPLIES FOR THE X101 
P101 M(p. 

&D. 2 /6 
1R /_ P101 S (for 

D. &t 
stereo) 42/6 42 6 

PR 101 /M PRE AMP & CONTROL UNITL 

Particularly suitable for use with the X101 if a ready- built, compre- 
hensive, multi -input system is desired. 

CONTROLS 
Selector Switch, Tape Speed Equalisation Switch (31 and 74 
i.p.s.), Volume, Treble, Bass, 3 position scratch filter and 3 
position rumble filter. 

SPECIFICATION 
Sensitivities for 200 mV output at 1 KHz. 
Tape Head: 3 mV (at 31 i.p.s.) Radio: 
Mag. P.U.: 2 mV Aux.: 
Cer. P.U.: 80 mV 
Tape /Rec. Output: 100 mV 
Equalisation for each input is correct to within 
from 20 Hz to 20 KHz. 
Tone Control Range: Bass ±13dB at 60 Hz 

Treble ± 14dB at 15 KHz 
Total Distortion: (for 200 mV output) < 002% 
Signal Noise: >-60dB 
Supply Voltage: 24 V D.C. 

100 mV 
100 mV 

f2dB (R.I.A.A.) 

79/6 plus 2/6 D. & P. 

A STEREO VERSION (PR101 /S) WILL BE ANNOUNCED 
SHORTLY 

HIGH TheCLAss'C AMPLI FIER (MONO) MONO)STATE 

SPECIFICATION 
Switched inputs for: Tape 
Head, Mag. P.U., Cer. 
P.U., Radio and Aux. 
Mains Input: 220 -250V A.C. 50 Hz. 
THE CLASSIC IS THE COMBINATION OF THE ABOVE 
DESCRIBED ITEMS (X101, P101 /M AND PR101 /M) ON 
ONE COMMON CHASSIS: ITS PERFORMANCE AND 
SPACE -AGE STYLING MAKE IT THE IDEAL CHOICE 
FOR THE VALUE -CONSCIOUS HI -FI AENTHUSIAST. 
Size 121in. long, 41in. deep, 21in. high. 

Y ns Teak finished case. 
p. & p. free 

We »It-Dorset' 
rRANs/sroie 
AW1g8("1?AD/O 

CAN BE USED AS 

BABY ALARM 

; 
600 milliwatt solid state 7 transistor 

m dolised high quaallity portable radio 
featuring complementary NPN and PEP output 
stage. The comprehensive easy- to-follow drawings 
supplied make this the easiest -ever transistor radio set 
of pute, with the following features: 

Simple connections to only 6 tage on the R.F. /I.F. 
module, 3 I.F. stages, ose. coil and 3 transistor. which 
with their associated components are completely wired. 
Only 4 connections on the A.F. module to complete the 4 
trau)etor 600 milliwatt solid state amplifier. 
Pre- aligned R.F./I.F. module built and tested. 
A.F. module built and tested. 
Fully tunable over M.W. and L.W. bande. M.W. 
540 -1640 Kc /s (557 -183 metres). L.W. 150 -275 Kc /a 
(2000 -1100 metres). 
Intermediate Frequency 470 Kc /s. 
Sensitivity: M.W. at 1 Mc /e 10 microvolts plus or minus 3dB. L.W. at 200 
Kifs 40 microvolt plus or minus 4dB. 
High Q internal ferrite rod aerial on both wavebands. 
Class 'B' modullsed outputetage with thermiatorcontrolled heat stabilisation. 
Class 'B' output stage ensure. long battery life. Current drain is proportional 
to the output level. Total current drain of the receiver under no signal 
conditions is 10 -12 mA. At reasonable listening level 20-30 mA. 
Extension sockets for car aerial input, tape recorder output (Independent 
of volume control) and External Speaker. 
All components (except speaker) mount on the printed circuit board. Easy - 
to-follow instructions. Sise of cabinet 12in. long 81a. high and 3in. deep. 
Finger -tip controls. 

Special Offer -Power Supply Kit to purchasers of Dorset Portable Radio parts 
incorporating mains transformer, rectifier and smoothing condenser, AC mains 
200/250V output IN 100mA, 9/6 extra. 

plus 7/6 postage 
and parking. 

Circuit and 
ports list 2/6 
freewith parts. 

ELEGANT SEVEN Mk III 
COMB /NE88ORMA8lE 

anal MR RAP /0 '%s'.v,Ç 

SPECIAL OFFER 
POWER SUPPLY KIT 

To hart of 'Elegant 
pasta, incorporat- 

ing mains transformer, 
rectifier and smoothing 
condenser. A.C. mains 
200/250 volte. Output 9v 
100mA. 9/6 extra. 

Plus 7/e P. 8: P. Parts List and 
circuit diagram 2/6 FREE with 
parte. 

* Room filling output 300mW. 

Buy yourself an easy to build 7 

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

* De luxe wooden cabinet sloe 
124' x 81' x 34'. 
* Horizontal easy to read tuning 
atele printed grey with black 
letters, size 1i4' 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. 

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

* Fully comprehensive instructions and point -to -point wiring diagrams. 
* Car aerial socket. 
* Fully tunable over medium and long wave. 168 -535 metres and 1250 -2000 

metres. 
* All components ferrite rod and tuning assembly mount on printed board. 
* 5' P.M. speaker. 
* Parts list and circuit diagram 2/6, free with parts. 

210 HIGH STREET . ACTON . LONDON . W8 
OPEN 9 a.m. -6 p.m. INCLUDING SATS. EARLY CLOSING WED. 

GOODS NOT DESPATCHED OUTSIDE O.E. TERMS C.W.O. 
All enquiries stamped addressed envelope 

AB orders by post to be sent to our Acton address 
323 EDGWARE ROAD, LONDON W2 

Personal shoppers only. Early closing Thursday. 
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H EATH KIT Models for Family Entertainment 
AVAILABLE READY -TO -USE OR AS KIT MODELS 

Latest STEREO TAPE RECORDER, STR -1 

Fully portable -own speakers 

Kit £58.0.0. P.P. 10/6 

Ready -to -Use £70.6.0. P.P. 10/6 

FOR THIS SPECIFICATION 
track stereo or mono record and play- 

back at 71, 3¡ and 1 hips. Sound -on- 
sound and sound -with -sound capabili- 
ties. Stereo record, stereo playback, 
mono record and playback on either 

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

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

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

Latest STEREO AMPLIFIER, TSA -12 

12 x 12 watts output. 

Kit £30.10.0 less cabinet. P.P. 10/6 

Cabinet £2.5.0 extra 

Ready -to -Use £38.0.0. P.P. 10/6. 

FOR THIS SPECIFICATION 

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

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

Latest Portable Stereo Record Player, SRP -1 

Automatic playing of 16. 33, 
45 and 78 rpm records. All 
transistor -cool instant opera- 
tion. Dual LP /78 stylus. Plays 
mono or stereo records. Suit- 
case portability. Detachable 
speaker enclosure for best 
stereo effect. Two Bin. x Sin. 
special loudspeakers. For 220 - 
250V ac mains operation. Over- 
all cabinet size 151; x 3s x 101in. 

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

circuitry gives room filling volume. 

KIT £28.6.0 incl. P.T. Ready -to -Use £35.4.0. P.P. 10/6 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII18111181818181118 IIIIII18111IIIIIIIIIIIIIIIIIIIIIIII 181 

High -performance CAR RADIO, CR -1 

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

8 Latest semi -conductors (6 transistors, 2 diodes) For 12 volt positive 
or 12 volt negative earth systems. Powerful output (4 watts). Pre - 

assembled and aligned tuning unit. Push -button tone and wave change 

controls. Positive manual tuning. Easy circuit board assembly. 

Instant operation, no warm -up time. Tastefully styled to harmonise 

with any car colour scheme. High quality output stage will operate two 
loudspeakers if desired. Can be built for a total price. 

KIT (less speaker) £12.18.6 incl. P.T. P.P. 4/6. 
Ready -to -Use £19.12.6 P.P. 4/6 8 x 5in. Loudspeaker £1.10.0 extra. 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

RADIOS for Luxury Listening 
"OXFORD" PORTABLE UXR -2 
This De -Luxe, 7 transistor, 3 diode 
portable radio covers long and medium 
wave -bands with an easy -tune dial and 
uses battery- saving circuitry to ensure 
longer life and more hours of listening 
pleasure. Choice of Brown or Black real 
leather case. 
KIT £15.10.0 P.P. 6/ 
Ready -to -Use £17.10.0 P.P. 6/- 

PORTABLE UXR -1 
This luxury 6- transistor, 1 diode receiver 
covers long and medium wavebands. 
Its robust case is now available in real 
brown leather or choice of colours: 
Navy blue, coral pink, lime green (please 
state second choice). 
KIT £12.8.0 colour case. P.P. 4/6 
Ready -to -Use £14.8.0 P.P. 4/6 
KIT £13.8.0 real leather. P.P. 4/6 
Ready -to -Use £15.10.0 P.P. 4/6 

Oxford 

UXR-1 

"Mohican" General Coverage Receiver, GC -1 U 
Powerful 10 transistor, 5 diode circuit. 
Tunes 580 to 1550 kc /s and 1 69 to 30 
Mc /s in five bands. Bandspread on all 
bands. Fixed- aligned ceramic IF trans - 
filters for best selectivity. Pre -assembled 
and aligned 'front -end' for fast, easy 
assembly. Built -in 6 x 4in. speaker. Tuning 
meter for pin -point tuning. Completely 
self- contained for portability -can be 
operated on 230 volt AC with Model 
UBE -1. Kit £2.17.6 extra. 
Kit £37.17.6. Ready -to -Use £45.17.6. P.P. 10/6. 

SEE HEATHKIT MODELS AT 

GLOUCESTER 
Factory and Showroom, Bristol Road 

LONDON 
233 Tottenham Court Road, W.1. 

BIRMINGHAM 
17 -18 St. Martins House, Bull Ring. 

Send for Latest FREE Catalogue 
36 pages, many models in colour. 

Please address all enquiries to: 

DAYSTROM LTD., Dept. PW -9, GLOUCESTER 

HEATHKIT -_ 
Please send me FREE CATALOGUE 

Full details of model(s) 

NAME 

ADDRESS 
Deferred terms available over £10 (UK only). 

¡ 
Prices and specifications subject to change without prior notice. 

Prices quoted are Mail Order prices. Post and Packing extra. 
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HEATHKIT for the 'New Look' 
in INSTRUMENTATION 

(Available in ready -to -use or kit form) 

Kit IM -25 Ready to use 

£48.10.0 £59 P.P. 7/6 

Kit IM -16 Ready to use 

£28.8.0 £35.8.0 
P.P. 6/- 

Kit IP -17 Ready to use 

£37.4.0 £46 P.P. 10/6 
IP -27 not illustrated, but similar in 
styling. 

FULL SPECIFICATION 
ON ANY MODEL 

AVAILABLE ON REQUEST 

The newest and most practical innovation in electronic 
instrumentation is the exciting new ultra -functional styling 

format from Heath. 

New Solid- State, High- Impedance Volt -Ohm- 
Milliammeter ... IM -25 

9 AC and 9 DC voltage ranges from 150 millivolts to 1500 volts full scale 
7 resistance ranges, 10 ohms centre scale with multipliers x1, x10, x100, 

x1 k, x10k, x100k, and x1 meg ... measures from one ohm to 1000 megohms 
11 current ranges from 15 µA full scale to 1.5 A full scale 11 megohm 

input impedance on DC 10 megohm input impedance on AC AC 
response to 100 kHz 6in. 200 µA meter with zero -centre scales for positive 
and negative voltage measurements without switching Internal battery 
power or 120/240 VAC, 50 Hz Circuit board construction for extra -rugged 
durability. 

New Solid -State Volt- Ohm -Meter ... IM -16 
8 AC and 8 DC ranges from 0.5 volts to 1500 volts full scale 7 ohm -meter 

ranges with 10 ohms at centre scale and multipliers of x1, x10, x100, x1 k, 
x10k, x100k, and x1 megohm 11 megohm input on DC ranges, 1 megohm 
on AC ranges Operates on either built -in battery power or 120/240 VAC, 
50 Hz Circuit -board construction. 

New Variable Control Regulated High Voltage 
Power Supply ... IP -17 

Furnishes 0 to 400 volts DC at 100 mA maximum with better than 1% 
regulation for 0 to full load and + 10 volt line variaton Furnishes 6 VAC 
at 4 amperes and 12 VAC at 2 amperes for tube filaments Provides 0 to 
-100 volts DC bias at 1 milliampere maximum Features separate panel 
meters for continuous monitor for output current and voltage Terminals 
are isolated from chassis for safety High voltage and bias may be switched 
"off" while filament voltage is "on" Modern circuit board and wiring 
harness construction 120/240 VAC, 50 Hz operation. 

New Improved Version of the Famous Heathkit 
Solid- State, Voltage- Regulated, Current -Limited 
Power Supply ... IP -27 

New zener reference New improved circuitry is virtually immune to 
overload due to exotic transients 0.5 to 50 volts DC with better than ± 15 
millivolts regulation Four current ranges 50 mA, 150 mA, 500 mA and 1.5 
amperes Adjustable current limiter: 30 to 100% on all ranges Panel 
meter shows output voltage or current "Pin- ball" lights indicate "voltage" 
or "current" meter reading Up -to -date construction Unequalled per- 
formance in a laboratory power supply. 
Kit IP -27 £46.12.0. Ready to use £55. P.P. 9/ -. 

New Solid -State Volt- Ohm -Meter, IM -17 

Just right for the home owner, boater, model builder, hams, sophisticated enough for 
even radio and TV servicing Solid -state circuit FET input 4 silicon transistors, 1 

diode circuit 4 AC voltage ranges 4 DC voltage ranges 4 ohm ranges. 11 megohm 
input DC, 1 megohm input AC, 4,iin. 200µA Meter Self powered Rugged polypropylene 
case with self cover and handle. Storage space for own flex leads. PCB construction. 

Kit £12.12.0. Ready to use £17.10.0. P.P. 4/6. 

DAYSTROM LTD., Dept. PW -9, GLOUCESTER I 
ON LEFT FO 

PLEASE 
R 

PLEASE F COUPON 
ENQUIRIES 
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SENSATIONAL VALUE IN HIGH FIDELITY STEREO SYSTEMS 
Consisting of (1) GarrardMk H SP25 4 -speed Turntable 
with Pick -up. Heavy 12in. turntable, hydraulic lowering 
device and many other features inc. Plug in P.U. head. 
Fitted CS90 P.C. Cartridge. Ready wired on plinth. Fitted 
plugs for instant use. (2) Super 30 Amplifier fully wired 
and fitted in cabinet. (3) Pair of Stanton Loudspeaker 
Units. Extremely attractive cabinets finished Satin 
Teak Veneer. Tinted Perspex 'hinged' cover. Performance 

comparable with ,equipment at twice AUDIOTRINE HIGH FIDELITY 
LOUDSPEAKERS Heavy cast 
construction. Latest high efficiency 
ceramic magnets. Treated Cone sur- 
round giving low fundamental reso- 
nance. "D" indicates Tweeter Cone 
providing extended frequency range. 
Impedance 3 or 15 ohms. Please state 
choice. Response 40- 18,000 c.p.s. Ex- 
ceptional performance at low cost. 

HF501 5' IOW 59/9 HF120 12' 15W 69/9 HF801D 10' 8-10W 59/9 HF120D 12' 13W 79/9 
HFBHD 8' 10W 4 gns. HF126 IF 15W 89/9 
HFIOOD 10' 15W£5.19.9 HFI26D 12' 15W 5 gns. 

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

DORSET Size 16 x 11 x 9in. Response 45- 
18,000 c.p.s. Rating 8-10 watts. Fitted 
Audiotrine HF800D speaker. 4'7.10.0 
Impedance 3 or 15 ohms. Inc. 

Carr. 
STANTON HIS size isx 11 xl0in Rating 
10 watts. Incorporating Audiotrine HF 
815 speaker with roll rubber surround 

and 15,0001in e magnet. High flux tweeter. 
Handsome Scandinavian design cabinet 

Response 30- 20,000 c.p.s. Impdnce 3 or 1516 GDS. ohms. G vessmoothrealistic sound output. 
GLOUCESTER Size 25 x 18 x 10in. 12in. High flux 
12,000 line speaker. Cross -over unit and Tweeter. 
Rating 10 watts. Smooth response 12! Gns. 40- 20.000 c.p.s. Impedance 15 ohms. 2 

INTEREST CHARGES REFUNDED 
on Credit Sales settled in 3 months. 

EXTENSION LOUDSPEAKERS 29/9 
Cabinet size 12 x 8 x 5in. Attractive Grey Lizard Skin 
finish. Fitted high flux 4-5 watt. Olin. 3 ohm speaker. 

E.M.I. MAINS RECORD PLAYER TURNTABLES 
4 Speed, with P.U., TIO Cartridge. Limited number. 
Mail Order only. Mono 79/9. Stereo 89/9. 
R.S.C. TA6 6 Watt HIGH FIDELITY SOLID 

STATE AMPLIFIER 
200.250v. AC mains operated 
Frequency Response 30- 
20.000 c.p.s. -2dB, Harmonic 
Distortion 03% at 1.000 c.p.s. 
Separate Bass and Treble 

'lift' and 'cut' contro s. 3 input sockets for Mike, 
Gram. Radio or Tape. Input selector switch. Output 
for 3-15 ohm speakers Max. sensitivity 5mV. Fully 
enclosed enamelled case, 95 x 2f x 55ín. Attractive 
brushed silver finish facia plate 105 x 3i in. and 
matching knobs. Complete kit of parts with full 
wiring diagrams and instructions. Carr. 7/8 
Or factory built with 12 months 6 Gns. guarantee. Post Paid 8 Gns. 

the cost. Substantial saving on package 
deal. 72 Gns. Special inclusive price 
Terms: Dep. £21.12.8 and 12 mthly pymts 
of£5. Total£81.12.6 Send S.A.E. for leaflet. 
Also 'Plan 3' with Goldring Transcription 
Unit Shure P.U. Cart- 
ridge. RECORD 

RECORD PLAYING UNITS 
Ready to plug into Amplifier 
Rp2or Tape Recorder. Con- 

sisting of Garrard SP25 
Mk II (with heavy turntable) 
fitted Goldring CS90 high com- 
pliance ceramic Stereo /Mono 
cartridge with diamond sty- 
lus, plinth and cover. Nor - 
mally approx. gm. 22 Gns. 
RP3As above but with 
Goldring Lenco GL68 Trans- 
cription unit and CS90 Car- 
tridge. Normally approx. 32 
gns. Ca 

ONLY 27T Gns. 

AUDIOTRINE PLINTHS for 
Record 
Playing 
units. 
Teak 
finish 
cut for 

59/9 
and 

3000, AT6. ATOO. SP25 or Gold - 
ring GLOB. Available with 
clear Perspex co- 
ver E5.15.0 as ill. Inc. Carr, 
Pespex cover sold separately 
at 59/9. Limited number of 
covers slightly damaged but 
repaired by makers. 39/9 

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

RSC13WATT " Inc. Garrard 
Hl -F1 STEREO 8P25 Mk11 Play - 

SYSTEM er Unit (with 
__ heavy cast 

- -- turn 
plinttable) h ready 

on 

wired, with 
plugs and fitted 
Goldring CS90 

high compliance ceramic cartridge with diamond stylus. Assembled TA12 Stereo Amp. in cabinet and Pair of Dorset Speaker Units. Total for above 
saving £0. Special Price 47 nn. I Carr. Perspex cover 59/9 extra. T . 35/_ 
Terms: Dep £8.7 and 9 mthly pymts25.3 (totalL54.14). 

/-.ítll 

PLAYING TURNTABLES COMPLETE 
Fully wired. Fitted phono plugs and mounted on base- 171 Gns. board. Substantial saving on normal prices. Garrard 2 
SP25 Mk11 with Goldring CS90 Cartridge. 
Goldring GL66 with CS90 Cartridge 23 Gns. 

R -SC TA1213 WATT STEREO AMPLIFIER 
FULLY TRANSISTORISED, SOLID STATE CONSTRUCTION HIGH FIDELITY OUTPUT OF 6.5 WATTS PER CHANNEL Designed for optimum performance with any crystal or ceramic Gram 
P.U. cartridge. Radio tuner, Tape re- 
corder, 'Mike' etc. * 3 separate 
switched input sockets on each chan- 
nel * Separate Bass and Treble con -' 
trois * Slide Switch for mono use * 
Speaker Output 3-15 ohms * For 
200 -250v, A.C. mains * Frequency 
Response 30- 20,000 c.p.s. -2dB * Harmonic Distortion 01% at 1000 
c.p.s. Hum and Noise - 70dB * Sensitivities (1) 300mV (2) 50m V (3) 
100mV (4) 2mV * Handsome brushed silver finish Facia and Knobs. Complete kit of parts with full wiring diagrams and in- Carr. structions. Factory built with 12 mth gates 15 GNS. Or 7/9 
Deposit 24.18.0 and 9 mthly pymts. 29/- (Total 17 GNS.). GNS. 
Teak finish cabinet as above 3 Gns or as In stereo system 4 Gns. 

A 
AUDIOTRINE HI -FI SPEAKER SYSTEMS 
Consisting of matched 12in. 1in 10 watt 15 ohm 
high quality speaker, cross -over uni t and tweeter. 
Smooth response and extended frequency range en- 
sure surprisingly realistic reproduction. TJ GRS. Or Senior 15 watt inc. HF 126 
15,000 line Speaker 6 Gns. Carr. 6/6 Carr. 5/9 

HI -FI 'SPEAKER ENCLOSURES Teak veneer finish 
Modern design. Accoustically lined and ported. 
JE8 Size 18 x 11 x 9in. Gives pleasing results4 Gns. 
with any 8in. Hi -Fi 'speaker. Carr. 7/9 
SES For optimum performance with any Bin. f4/19/9 Hi -Fi 'speaker. Size 22 x 15 x 9in. Carr. 7/9 
SEBO For outstanding results SE12Forexcellentperformancewith 
withloin.Hi- Fi'spkr 5 Gns. 12in Hi -Fi 'spkr and Twee 6 Gns. Size 24 x 15 x loin. ter. Size 25 x 18 x 101ín. 

R.S.C. TFM1 SOLID STATE VHF /FM RADIO TUNER 
*High -sensitivity *200 -250v. A.C. Mains opera- 
tion. *Sharp A.M. Rejection. *Drift -free recep- 
tion. *Output ample for any amplifier (approx. 
500 m.v.). *Simple alignment Instructions. *Out - put available for feeding tuning meter. *Output for feeding Stereo Multiplexer. *Tuner head using silicone Planar Transistors. *Designed for standard 80 ohm co -axial input. Visually matching our Super 15 and 

30 amplifiers and of the same high standard of performance and reliability. 
The pre -wired tuning head facilitates speed and simplicity of construction. 
Printed circuitry. Only first grade transistors and components used. A quality product at half the cost of comparable units. Stereo version, all parts 18 gns. Assembled 220 gas. Carr. 10 / -. 

Total cost of parts 
with detailed wiring 
diagrams & instruc- 
tions 1. 22 Gns. 10/- 
Or factory, built 
18} gns. Or m Teak 
finished cabinet as 
illustrated 191, gns. 
Terms: Deposit £5 
and 9 monthly pay- 
ments £2. Total £23. 

FULLY TKANSIS 1'i/ EU 200/210v. AC. Mains. 
OUTPUT 10 WATTS R.M.S. cont. into 15 ohms. 

15 WAITS R.M.S. cont. into 3-4 ohms. 
LATEST MULLARD TRANSISTORS. AD149. 
AD149, OC127Z, OC81Z, 0C44, 0C44. 0081Z, OC44, 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: ±2dB 20- 20.000 c.p.s. 
TREBLE CONTROL: +15dB to -14dB at 10 Kc /s. NEG FEEDBACK:52dB. 
BASS CONTROL: +17dB to -15dB at 50 c /s. HUM LEVEL: - 75dB. 
HARMONIC DISTORTION at 10 Watts 1.000 c.o.s. 0.1 %. 7 
Complete Kit of parts with full constructional details and 112 Gns. point to point wiring diagrams. Carr. 12/6 
Supplied factory built 159 Gns. Carr. 12/6. Terms: Deposit 4 Gns. and 9 
monthly payments 31 /1 (Total £18.3.9). Or fitted in beautiful walnut or 
Teak veneered cabinet as illustrated. 39 Gns. extra. 
ALL COMPONENTS ETC. ARE OF A HIGH STANDARD AND 
SUPPLIED BY LEADING BRITISH MANUFACTURERS. 

SOLID STATE 
CONSTRUCTION 

SPECIFICATIONS COMPARABLE 
WITH UNITS AT ALMOST TWICE 

THE COST 

R. s. C. S I A E R 3 0 STERM Q I M P L/ f/ER 

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

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

BIRMINGHAM 30/31 Gt. Western 
ti 

Arcade 
1270 N 
opp. Snow 

Staon 2 021- 3&o half -day 
Hill 

DERBY 26 Osmaston Rd. The Spot (Half -day Wed.) Tel. 41361 

DARLINGTON 18 Priestgate (Half -day Wed.) Tel. 68043 

EDINBURGH 133 Leith St. (Half -day Wed.) Tel. Waverley 5706 

GLASGOW 326 Argyle St. (No half -day) Tel. CITy 4158 
403 Sauchlehall St. (Opp. Locarno) Tel, 332 -1572 

A DUAL CHANNEL VERSION OF THE SUPER 15. 
Employing Twin Printed Circuits. Close tolerance 
Ganged Pots. Matched Components. CROSS TALK: 

5 XS at 1,000 c.p.s. 
CONTROL: 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. 12m. wide. 
310. high and 8m. deep. Neon Panel indicator. Attractive Fa- 
cia Plate and Spun Silver Matching Knobs. Above facilities. 

except for pr 
1THESENTARE 

EMI Balance 
FOR 

Super 15. 

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 g 2 Gns. EQUIPMENT. All required parts, point to point wiring 
diagrams and detailed instructions. Carr. 15/- 
Unit factory built 27 Gns. or deposit28.2.0 and 9 monthly payments 58/3. 
(Total £31.8.3). Fitted cabinet as Super 15 30 Gns. Carr. 15/- or Deposit 
£6.2.8 and 9 monthly paymts 84/- (Total £34.18.8). Send S.A.E. for leaflet. 

RSC 
HI -FI CENTRES LTD. 

MAIL ORDERS TO 102 
Henconner Lane, Bramley, 
Leeds 13. No C.O.D. under 
£1. Terms C.W.O. or C.O.D. 
Postage 4/6 extra under £2. 
5/9 extra under £5. Trade 
supplled. S.A.E. with enquiries 
please. HI -FI Catalogue 4/6. 

32 High Street. (Half -day Thurs.) Tel. 56420 LEICESTER 
5 -7 County (Mecca) Arcade, Brlggate (No half -day) Te1.28252 LEEDS 

73 Dale St. (No half -day) Tel. CENtral 3573 LIVERPOOL 
238 Edgware Road, W2 (Half -day Thurs.) Tel. PAD 1629 LONDON 96 High Holborn, WC1. Tel. HOL 9874 (Half -day Sat). 

60A -60B Oldham Street (No half -day) MANCHESTER Tel. CENtral 2778 

106 Newport Rd (Halt -day Wed) Tel. 47096 MIDDLESBROUGH 
41 Blackett S (Half-daypWed.) 

Tels 21469 NEWCASTLE TYNE 
13 Exchange Street (Castle Market Bldg..) SHEFFIELD HULL 91 Paragon Street. (Half -day Thursday) Tel. 20505 Open all day Sats. except High Holborn (Halt -day Thursday) Tel. 20716 
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RS.0 THE 'YORK' HIGH FIDELITY 3 SPEAKER SYSTEM 
* Moderate size, only Complete Kit Gns - * Response 30- 20,000 c.o.s. Impedance 15 ohms. 18 . . 

* Performance Comparable with units costing Carr. 12/6 
over£40. Consists of (1) 12 in. 20 watt Bass unit with cast chassis, 
Roll rubber surround for ultra low resonance, powerful tin. 
diem. pole pieces and ceramic magnet. (2) 3 -way quarter sec- 
tion series cross -over system. (3) 8 x 5 in. high flux middle range 
'speaker. (4) High efficiency tweeter. (5) Measured weight of s,, -, 
woollen acoustic damping material. (6) Teak veneered cabinet. 
(7) Circuit and full instructions. DEMONSTRATIONS AT ALL 
BRANCHES. 

R.S.C. STEREO /20 HI -FI AMPLIFIER PROVIDING 
10/14 WATT ULTRA LINEAR PUSH -PULL OUTPUT 
ON EACH CHANNEL. SUITABLE FOR MDR ", 
GRAM. RADIO OR TAPE. (i) valves ECC83. (2) ECL86. 
(4) EZ81. Frequency Response: ±2dB 30- 20.000 c.p.s. 
Hum Level: 65dB down. Sensitivity: 20 millivolts max. 
Harmonic Distortion: 0.2% *Four -position tone 

compensation and Input Selector Switch. *Stereo /Mono switch. 
*Neon panel Indicator. *Handsome Perspex Frontplate. *Separate 
Bass and Treble controls. Output transformers are high quality section- 
ally wound. Outputs for 3 and 15 ohms speakers. Complete set of parts, point- 
1 4 Gns. to -point wiring diagrams and instructions. Or factory assem- 

bled with our usual 12 mths' gotee 19gns. Or Dep. £4.10.0 and 
Carr. 1218 9 monthly payments £2 (Total 222.10.0). Send S.A.E. for leaflet. 

R.S.C. A10 30 WATT ULTRA LINEAR HI -FI 
AMPLIFIER Highly sensitive. Push -Pull 

high output, with Pre -amp./ 
Tone Control Stages. Performance figures equal 
to most expensive amplifiers. Hum level -70dB. 
Frequency response ± 3dB 30- 20,000c /s. Sectionally 

wound output transformer. All first grade 
components. Valves EF86, EF86, ECC83, 807 
807, GZ34. Separate Bass and Treble Controls. 
Sensitivity 12 millivolts so that any kind of 
Microphone or Pick -up is suitable. Designed 
for Clubs, Schools, Theatres, Dance Halls 

or Outdoor Functions, etc. For use with Electronic Organ, Guitar, String 
Bass,. etc. Gram, Radio or Tape. Reserve L.T. and H.T. for Radio Tuner. 
Two inputs with associated volume controls so that two separate inputs 
such as Gram and "Mike" can be mixed. 200 -250v. 50c /s A.C. mains. For 
3 and 15 ohm speakers. Complete kit of parts with point-to- 13 Gns. point wiring diagrams and instructions. Carr. 12/6 
Twin- handled perforated cover 25/ -. Supplied factory built with EL34 
output valves. 12 months' guarantee for 16 gn TERMS: Deposit £5.14.0 
and 9 monthly payments of 28/9 (Total £18.19). Send S.A.E. for leaflet. 

R.S.C. All HIGH FIDELITY 12 -14 WATT AMPLIFIER 
PUSH -PULL ULTRA LINEAR OUTPUT 

BUILT -IN" TONE CONTROL PRE -AMP. 
Two input sockets with associated controls 
allowing mixing of "mike" and gram, etc, etc. 
High sensitivity. 5 valves -ECC83 (2), EL84 (2), 
EZ81. High quality sectionally wound output 
transformer. FOR BASS AND TREBLE CON- 

®. TROLS. Frequency response ±3dB 30- 20.000 c /s. 
Hum level -60dB. SENSITIVITY 23 millivolts. 
Suitable for Crystal or Ceramic Pus, all types 

"mikes". For Musical Instruments such as String Bass, Electronic Guitars. 
etc. Size approx. 12 x 9 x 7 in. For AC mains 200 -250v. 50 cps. 9 GRS. Output for 3 and 15 ohm spkrs. Send SAE for leaflet. 
Full instructions and point-to -point wiring diagrams. Carr 11 /6 (or factory 
built 12 Gns.) Twin handled metal cover 25/ -. TERMS ON ASSEMBLED 
UNITS. Deposit 87/6 and 9 monthly payments of 22/- (Total £14.5.8). 
RSC AI1T TRANSIS- 
TORISED VERSION of 
above complete kit 9 One 

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

50 WATT AMPLIFIER 
An exception- 
ally powerful 
high quality 
all -purpose 
unit for lead, 
rhythm, bees 
guitar, voeal- 
iets, gram, 
radio. tape 

*Two extra heavy duty 
12in. Loudspeakers. 
* Four Jack inputs and 
two Volume Controls for 
simultaneous use of up to 
four pick -ups or "mikes" 
Bass and Treble controls. 
49T Gns. dep. 2.17.6 r 
and 9 monthly payments of 
25.10.10. (Total 55 gns.). 
Send S.A.E. for leaflet. 
Also B20 Bass Inc. lain. 
25w.Spkr. 291 gns. 015 Inc 
12in. 20w. Spkr. 19+ gns. 

R.S.C. BATTERY /MAINS 
CONVERSION UNITS 

Type BMI 
An all -dry 
battery eli- minator. 
Size 5lx4tx 
2in.approx. 

Completely replaces bat- 
teries supplying 1-5v. and 
90v. where A.C. mains 200/ 
250v. Hec /s is available. 
Complete kit with diagram 
47/9 or assembled 59 /11. 
SELENIUM F.W. 
RECTIFIERS (Bridged) 
All 6/12v. D. output. Max. 
A.C. input 18v. la. 8/11. 
2a. 6/11. 3a. 9/9. 4a. 12/9. 6a. 
15/9. 

R.S.C. MAINS TRANSFORMERS 
FULLY GUARANTEED. Interleaved and Impreg- 
nated. Primaries 200 -259v. 50c /s. Screened 
MIDGET CLAMPED TYPE 21 x 24 x 21in. 
250v., 60mA, 6.3v.,2a. 14/11 
260.0- 250v., 60mA 6.3v. 2a 15 /11 
FULLY SHROUDED UPRIGHT MOUNTING 
250- 0.260v. 60mA, 6.3v. 2a., 0-5-63v. 2a 
250- 0 -260v. 100mA, 6.3v. 4e., 0- 5 -6.3v. 3a 
300- 0.300v. 100mA, 6.3v. 4a., 0- 5 -6.3v. 3a 
300- O.300v. 130mA, 6.3v. 4a., o.t., 6.3v. la. 

For Mullord 610 Amplifier 
350- 0 -350v. 100mA, 6.3v. 4a., 0- 6 -6.3v. 3a 
350- 0 -360v. 150mA, 6.3v. 4e., 0- 5 -6.3v. 3a 
425.0.426v. 200mA, 6.3v. 4e. c.t., 6v. 3e 
425- 0 -426v 200mA, 6.3v. 4e, 6.3v. 4a., 6v. 3a 
450- 0 -450v. 250mA, 8.3v. 4e., c.t., 6v. 3a. 

19/9 
38/9 
38/9 

41/9 
83/9 
429 
67/9 
89/9 
79/9 

TOP SHROUDED DROP -THROUGH TYPE 
250- 0 -250v. 70mA, 6.3v. 2e., 0- 5 -6.3v. 2e 19 /9 
250- 0 -290v. 100mA, 6.3v. 3.5a 21/9 
250- 0 -250v. 100mA, 6.3v. 2e., 6.3v. la. 22/9 
350.0.350v. 80mA, 6.3v. 2e., 0 -5 -63v. 2a 23/9 
250- 0.200v. 100mA, 6.3v. 4e., 0.5.6.3v. 3e 32/9 
300- 0 -300v. 100mA, 6.3v. 4e., 0- 5 -6.3v. 3e 82/9 
300- 0 -300v. 130mA, 6.3v. 4e., 0- 6 -6.3v. le. 

Suitable for Mulford 510 Amplifier 89/9 
350- 0 -850v. 100mA, 6.3v. 4e., 0- 5 -6.3v. 3e 82/9 
350- 0 -350v. 150mA, 6.3v. 4e., 0- 5 -6.3v. 3e 39/11 
FILAMENT or TRANSISTOR POWER PACK Types 
6.3v. 1.5a. 6/9; 6.3v. 2a. 7/9; 6.3v. 3e. 9/9; 6.3v. 
6e. 19/9; 12v. la. 8/9; 12v. 3e. or 24v. 1.6a. 19/9; 
0- 9 -18v. 11e. 15/9; 0- 12- 25 -42v. la. 27/9. 
CHARGER TRANSFORMERS 0- 0.15v. lie. 18/11; 
28a. 16/11; 3a. 18/11; 6a. 21/11; 6s. 25/11; 8e. 31/11 
AUTO (Step UP /Step DOWN) TRANSFORMERS 
0- 110/120v.- 200- 230 -250v. 60 -80 watts 14/9 
150 watts, 29/11; 260 watts 49/9; 500 watts 99/9 
OUTPUT TRANSFORMERS 
Standard Pentode 5,0000 or 7,000 0 to 30 .. 7/9 
Push -Pull 8 watts E1.84 to 30 or 150 11/9 
Push- Pu1110 watts 6V6 ECL86 to 3, 5, 8 or 15 n 21/9 
Push -Pull EL34 to 3 or 160 10 -12 watts 19/9 
Push -Pull Ultra Linear for Mollard 510, etc. 35/9 
Push- Pu1115 -18 watts, sectionally wound 6L6, 

KT66, etc., for 3 or 150 29 /9 
Push -Pull 20 watt high quality sectionally 
wound EL34, 6L6, KT66 etc. to 3 or 150 55/9 
SMOOTHING CHOKES 
160mA, 7.10H, 2500 12/9; 100mA, 10H, 2000 9/11; 
80mA, 10H, 3500 7/9; 60 mA, 10H, 4000 4/11. 

R.S.C. COLUMN SPEAKERS Coveredintwo- 
tone Rexine, Vynair, ideal for vocalists and 
Public Address. 15 ohm matching. Type C48, 25- 
30 watts. F ittedfour Bin. high flux 7watt speakers. 
Overall size approx. 42 x 10 x 5in. Or deposit 65/- 15 Gns. and 9 mthly pmts 34/9 (Total£18.17.9) Carr. 10 / -. 
Type C412, 40 watts. Fitted four 12M.12,000line laws. 22 Gns. speakers. Overall size 56 x 14 x 9in. approx. Carr. 15/- 
Or Deposit23.13.0 and 9 monthly payments of 50/- (Total £28.3.0). 

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

Separate Bass and Treble controls. Peak rating 60 watts. 
Latest valves. Strong Rexine covered cabinet with 
handles. Attractive black /gold Perspex facia. Neon 
indicator. For 200 -250v. A.C. mains. 

1 ó Gns, Carr. 
For 3 or 15 ohm speakers. Send S.A.E. 12/6 
for leaflet. Deposit 3 gns. and 9 monthly payments of 39/8 (Total £21). 

12in. HIGH QUALITY LOUDSPEAKERS 
In Teak veneered or Rexine covered Cabinets 

1 or ohms 
lines 5 Gns. 20 Was 11mß 

lines 8 Gns. 

LOUDSPEAKERS Limited number of heavy, duty 
units at fraction of list price 15 

ohms impedance. Brand new, guaranteed. Terms available over L8. 
12in. 10 watt 121n. 20 watt Olin. 30 watt 15ín. 30 watt 
HIGH FLUX DUAL CONE DUAL CONE DUAL CONE 

59/11 £5.15.0 N prmaÉl3 £6.19.9 aorrra - 9 gns. 

I .41 
FANE 
'POP' 100 
LOUDSPEAKER 

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

R.S.C. 4/5 watt 
A5 HIGH GAIN AMPLIFIER 
A highly- sensitive 4 -valve quality amplifier for the 
home, small club, etc. Suitable for all crystal or cera- 
mic P.U. heads and most "mikes ". Separate Bass and 
Treble controls. Hum level 71dB down. Negative Feed- 
back 15dB. For A.C. mains 200 -250v. Speaker output 

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

POWER PACK KIT Consisting of Mains 
transformer. Metal Rectifier. Electrolytics, 
smoothing dhoke, chassis and circuit. 200/ 
250v. A.C. mains. Output 250v. 22/11 60mA 6.3v. 2a. Supplied with case 
in lieu of chassis 26/11. Or assembled 39/11. 

£4.17.9 3 ohms. Complete Kit with point-to- 
point wiring diagrams and instructions. 

III I ¡ 
Ji 

1:l;: 
' ¡ Iti;á!! I!°á'r 

IMO 

HIGH QUALITY 8" x 3" LOUDSPEAKERS 30000 
Gauss 12/9 

for quick, 

easy,reliable 

soldering 
Contains 5 cores of non -corrosive flux, instantly 
cleaning heavily oxidised surfaces. No extra flux 
required. Ersin Multicore Savbit Alloy also reduces wear 
of copper soldering iron bits. 

SIZE 5 

HANDY SOLDER 
DISPENSER 

Contains 10 ft. coil 
of 18 s.w.g. Ersin 
Multicore Savbit 
Alloy. 2/6 each. 

SIZE 15 

SOLDER 
DISPENSER 

Contains 21 ft. coil 
of 60/40 Alloy, 
22 s.w.g. Ideal for 
small components, 
transistors, diodes. 
etc. 3/- each. 

SIZE 12 

Ideal for home 
constructors. 
Contains 90 ft. 
of 18 s.w.g. Ersin 
Multicore Savbit 
Alloy on a plastic 
reel. 15/- each. 

BIB MODEL 8 

WIRE STRIPPER 
AND CUTTER 

Strips insulation 
cleanly and 
quickly, fitted 
with unique 8 
gauge wire 
selector. Plastic 
handles. 9/6 each. 

From Electrical and Hardware shops. If unobtainable, write to: 
Multicore Solders Ltd., Heme! Hempstead, Herts. 
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LimPRACTICAL! 
VISUAL! 
EXCITIIVG 

a new 4 -way method of mastering 

ELECTRONICS 
by doing - and - seeing .. . 

OWN and 
HANDLE a 

complete rangeof present - 
day ELECTRONIC PARTS 
and COMPONENTS 

BUILD 
and USE 

a modern and profes- 
sional CATHODE RAY 
OSCILLOSCOPE 

READ and 
DRAW and 

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

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

VALVE EXPERIMENTS 
TRANSISTOR EXPERIMENTS 
AMPLIFIERS 
OSCILLATORS 
SIGNAL TRACER 

PHOTO ELECTRIC CIRCUIT 
COMPUTER CIRCUIT 
BASIC RADIO RECEIVER 
ELECTRONIC SWITCH 
SIMPLE TRANSMITTER 

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

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

Ì 
POST NOW 

for 1 

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

NAME BLOCK CAPS 

I or write if you prefer not to cut page ADDRESS PLEASE PW9 I 
L J- J 
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PRACTICAL 
WIRELESS 

Vol 44 No 5 

issue 739 

SEPTEMBER 1968 

TOPIC OF THE MONTH 
Politics in P.W. 

AFTER reading a certain leader, a reader fired off a 

broadside headed "Keep Politics out of P.W. " 
Another, signing himself "Member of the Labour 
Party", obliquely suggested that we are in cohorts 
with the Tory Party. These, as similar missives that 
arrive from time to time, are just plain daft. 

Politics with a capital P do not interest us. But we 
are concerned with the things that politicians do, or do 
not do, that affect radio. Without being pompous, it is 

our duty to speak out against acts or non -action 
detrimental to amateur radio, whether due to organi- 
sations, individuals, or politicians, whether they are 
Conservative, Labour, Liberal, Communist or East 
Finchley Nationalists! 

We are not always right but we reserve the privilege 
of saying what we think. To deny this freedom of 
expression because it might upset political diehards is 
manifestly absurd. The "solidarity" we sometimes hear 
about really means blind faith, but we prefer to face 
facts. 

We argued that pirate radio stations were anarchic; 
they have now been scuttled. We campaigned for an 
end to the ludicrous walkie- talkie situation; legislation 
now exists. We poked fun at the GPO for their gaff 
about morse speeds; action has been taken. Years ago 
we prodded the Government about local radio stations; 
they have now started up. We were almost the only 
periodical to spot the inherent dangers of Clause 7 of 
the Wireless Telegraphy Act; this situation was sub- 
sequently remedied. We even spoke out on mail order 
trading; while everything is not ideal, things have 
improved and due to the controversy we heard many 
constructive viewpoints from both customers and 
suppliers. 

We will therefore keep politics in P.W., if this 
definition means pointing the editorial finger impar- 
tially and objectively at anything detrimental to the 
hobby. In the process we will, no doubt, upset political 
fanatics, ornithologists, taxidermists, gasfitters, the 
Society for This, the Committee for That and the League 
for The Other. Only one thing worries us -the letters 
of protest we are sure to get from the East Finchley 
Nationalists! 

W. N. STEVENS- Editor. 
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Leader 311 

News and Comment 312 
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New Books 318 
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Universal Connector for 
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by K. Rainbow 329 

Reflex Front End for 1.6 to 5Mc /s 
by V. S. Evans 330 
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Substitution Box 
by H. T. Kitchen 332 

Personal Four Receiver 
by D. V. Debbage 334 

QRP Modulator 
by A. S. Carpenter, G3TYJ 343 
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Repairing Radio Sets, Part 6 
by H. W. Hellyer 

Load Lines 
by G. R. Wilding 

319 

351 
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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., 1968. 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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NEWS AND commENT.... 
WALKIE- TALKIES 

Unaware of the ban on manufacture and import of certain 
radio transmitters, a number of British travellers have 
bought walkie- talkies abroad and, on return to this country, 
have had the sets detained by Customs. The ban has 
applied from 1 April, 1968, and no exceptions are allowed 
which do not have Post Office authority. 

Any use of radio in this country must have a licence 
and the Post Office will not licence walkie- talkies using 
frequencies around 27Mc /s because they are liable to 
interfere with authorised radio services. The Post Office 
are quite adamant that it will not authorise manufacture 
or import of transmitters which cannot be legally used here. 
Apart from the ban, the maximum penalties for illegally 
using a radio transmitter were increased last year. 

Make sure before you buy a set that you can get a 

licence for it. If in any doubt contact the Post Office Radio 
and Broadcasting Dept.. Armour House, St. Martin's -le- 
Grand, London, E.C.1. 

RADIO RALLIES 

Gilwell Park in Essex was the venue of the R.S.G.B. 
National Mobile Rally on 23rd June. The top photograph 
shows the 2 -metre talk -in station situated in the corner 
of a barn. 

The lower photograph shows the topband talk -in 
station, GB3USA, at the A.R.M.S. Rally at R.A.F. Milden- 
hall held on 30th June. 

This superb rally was attended by thousands, many of 
whom were mobile stations. Attractions included a huge 
trade show, "train" rides for the children, and an American 
Air Force band. 

High light of the rally was a brilliant display by the Royal 
Air Force Aerobatic Team -The Red Arrows. Well done 
chaps. you were just great. 

312 

INTEGRATED STEREO PREAMP 

1, 

A dual preamplifier, designed for high fidelity amplification 
of low -level stereo signals, has been announced by 
Motorola Semiconductors Ltd. Called the MC1303P, 
the monolithic device features a short- circuit -proof design, 
and the output leads can be shorted without harming 
the device. Channel separation is claimed as 60dB min. 
at 10kc /s with less than 0.1% total harmonic distortion. 
Minimum open loop voltage gain is 8,000. 

I.R. E. C. E. 

Don't bother to look it up, it stands for the International 
Radio Engineering and Communications Exhibition (the 
R.S.G.B. "do") which will be held this year at the Royal 
Horticultural New Hall, Greycoat Street, Westminster, 
London, S.W.1. Dates for your diary are 2 to 5 October. 

The Diplomatic Wireless Service will be exhibiting for 
the first time, and another new trend will be a series of 
four lectures on "Communications Equipment'; "Single 
Side Band', "Aerials" and "Communication Research 
and Developments" These will take place on the Thursday 
and Friday, with Saturday being reserved for all Armed 
Forces general meetings. A manufacturers' Silver Plaque 
will again be awarded, and some lucky visitor will win a 
brand new communications receiver. There will also be 
awards for the best home - constructed equipment. 

The Exhibition is to be opened by the Postmaster- 
General. This might be the time for telling us just what is 
happening about this "Beginner's" Licence? 

The three "Practicals " - Wireless, Television and Elect- 
ronics -will again be taking a stand and members of the 
staff look forward to meeting readers. 

S.S.S.S. 
Standing for Super Stable Signal Source, and 
referring in this instance to the BBC's 200kc /s 
transmitter at Droitwich. This has long been used 
as a standard frequency reference by amateurs, 
professionals and industry. Since 1965 the long 
term stability has been within ! 5 parts in 1010, 
and with the use of automatic frequency correc- 
tion has been kept within 1 part in 101°. 

The frequency control source is now a rubidium 
gas cell standard provided by the National Physical 
Laboratory. This has a day -to -day stability of 
better than 1 part in 1011 and the frequency will be 
maintained within +2 parts in 1011 of nominal 
referred to the caesium beam frequency standard 
at the National Physical Laboratory. 



NEWS AND commENT... 
DIAL-A-COM PUTER 

An advanced data communications system which enables 
computers to communicate internationally over normal 
switched telephone lines, and makes it possible for data 
to be fed into a computer in another country, or even 
another continent, was shown at the British Engineering 
Exhibition in Copenhagen recently by the Marconi 
Company. 

The system, known as Marconidata, enables data to be 
transferred directly into a computer at any point which 
can be reached by telephone. Errors due to noise and 
interference are virtually eliminated by the system, which 
will detect and correct all but about 1 in 10,000,000, 
equivalent to transmitting the entire works of Shakespeare 
twice, with only one letter in error. Now you know why 
examiners are against people creeping out and making 
telephone calls during exams! 

ALL AT SEA 

Sailing long distances single- handed seems to be catching 
on fast these days. The most recent activity in this field 
was the transatlantic race. Strangely enough the radio gear 
used, particularly receivers, is not unduly specialised and 
most of the sets used are readily available to the public. 

The two photographs show the receivers used on two 
of the boats. The top one shows South African Brúce 
Dalling at the "wheel" of his Philips Transworld f.m. /a.m. 
portable. This covers long, medium, v.h.f., plus four 
shortwave bands. Bruce was using a fifty -foot stainless 
steel vertical aerial to keep in touch with civilisation. 

The lower photograph is of Eric Willis here seen mas- 
saging the controls of his receiver -a Hallicrafters CR50 
covering 185- 400kc /s; 535- 1605kc /s; 2- 5.2Mc /s; 5.2- 
15Mc/s and 108- 135Mc /s. It also boasts separate 
meters for battery monitoring and signal strength. Messrs. 
Electroniques stock the CR50. 

64 DOLLAR QUESTION 

Only score 2 if you thought it was a maggot's kneecap 
under a microscope. Score full marks if you said it was a 
Clinton Prodlite. The makers inform that it will fit most 
2 -cell (21-3 volt) torches and although only one -eighth 
of an inch in diameter, it encloses a high efficiency long 
life lens bulb. The Prodlite provides illumination at otherwise 
inaccessible spots. It is available in two standard lengths, 
Model A, 51-in. long, and Model B, 9M. An insulating sleeve 
for optional use is supplied free with each Prodlite. 

A special switch handle is also available enabling the 
Prodlite to be used from an external power source. 

Further information may be obtained from The Clinton 
Laboratory, 43 Broomhall Place, Sheffield, S10 2DG. 

F.T. SPANNER 

We weren't quite sure either but apparently it's a 
flexible torque spanner marketed by Ward Brooke 
Et Co. Ltd., Avionics Division, Loudwater, near 
High Wycombe, Bucks. The units employ a unique 
mechanism which combines a ball bearing flexible 
driver shaft with a ratchet system, constructed of 
nylon to provide constant friction characteristics 
and obviate the risk of slipping. It is housed in a 
fluted nylon handle which helps ensure that the 
tool is tough enough to withstand all forms of 
handling. A chart is available giving the recom- 
mended loadings when torque spanners are em- 
ployed on stud or screw materials having an 
ultimate tensile strength of not less than 40 
tons /in.2. 

The overall length of the standard F.T. Spanner 
is about 62 inches and is available in socket sizes 
from 10BA to 4BA and 4 -40 to 8 -32UN. 

NEW TRIAC 

RCA Great Britain Ltd. has extended its 
thyristor and triac range by introducing 
a new low -cost 8A triac with a moulded 
silicone encapsulation, the TA7365. This 
is a gate- controlled full -wave device with 
three horizontal leads to facilitate mount- 
ing on PC boards. Full -wave control of 
a.c. loads as in motor speeds, light dim- 
mers, heater controls and power switches 
are some of its applications. 
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PART 1 - 1 WATT AMPLIFIER 

THIS set of equipment consists of a high -gain 
4- transistor amplifier, with battery and loud- 
speaker, into which can be plugged various 

accessory units. A very versatile set of equipment is 
thus easily built up, according to the user's needs. 

The amplifier can furnish up to 1 -watt output, 
which is easily sufficient for such purposes. Accessory 
units include the following: 

DIODE TUNER. This is extremely simple, but 
allows excellent reception of local stations. 

MORSE OSCILLATOR. This unit is for code 
practice; or for monitoring outgoing c.w. transmis- 
sions by rectifying r.f. to provide its operating 
current. 

SUPERHET TUNER. Using a ferrite rod aerial, 
this employs three transistors and a diode in a 
medium wave circuit, and provides a large selection 
of transmissions. 

RECORD DECK. This is battery operated, 33/45 
r.p.m., to allow playing records with the amplifier. 

TRANSISTOR T.R.F. TUNER. This is a 
straightforward unit with 2 -gang tuning, for use when 
a superhet tuner is not required, and when a simple 
diode tuner does not give adequate results. 

S.W. /M.W. SUPERHET TUNER covering 515kc /s 
-15Mc /s (580 -20 metres) in three switched bands. 

There is, of course, no need that all the accessory 
units be constructed. A tuner only might be required, 
with possibly facilities for record playing later. Or the 
most important interest might be in code practice, 
the amplifier also serving for radio reproduction 
later. 

Amplifier Circuitry 
This is shown in Fig. 1, and has enough gain for 

a crystal pick -up and the other units. D.C. operating 
conditions of each stage are independent of other 
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stages, and this proves to be one of the most straight- 
forward arrangements, avoiding some . of the 
difficulties occasionally arising with directly -coupled 
and similar circuits. 

VR1 is the volume control, operating with any 
unit plugged in. VR2 is a tone control, and will be 
found quite useful. Trl is a high -gain low noise 
amplifier, followed by the driver Tr2. Tr3 /4 is the 
output pair, and output can be up to about 1 -watt 
without heat sinks, or 1 -watt with the sinks described. 
Negative feedback over driver and output stages 
improves quality of reproduction, and is by R 10. 

Battery, loudspeaker and amplifier are in a single 
cabinet, and the case listed is 8 x 5 X Sin., giving a 
professional finish to the equipment, and taking a 
3-fin. loudspeaker. 

External Connections 
A coaxial socket is used for all inputs, with the 

inner lead for the audio circuit, and the outer brading 
for the positive line or earth return. The transistor 
tuners also need a negative supply of around 6V, 
and this is obtained by inserting a plug in the negative 
socket provided. This method was used instead of a 
multi -way connector because the negative supply is 
not always required. It is also cheaper. 

The coaxial input and negative socket are on the 
amplifier panel, rather than behind, for quick chang- 
ing of accessory units. 

Construction 
Constructors who feel they would welcome some 

general guidance should note that these details apply 
in a similar way to the other units, described later. 

Components are mounted on a *in. thick paxolin 
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Fig. 1: Circuit of the Pyramid amplifier. 

panel (Fig. 2). This is afterwards turned over, and 
wired on the other side. The panel should be prepared 
by drilling as many holes as possible, before mounting 
any components. Guide lines can be scratched with 
a straight -edge and sharp tool. A Mn. or hin. drill 
is most suitable for the wires from resistors, capa- 
citors and transistors. Where 6BA bolts are used for 
mounting and other purposes, holes can be *in. or 
Ain. I.f a few holes are missed, these can be done 
carefully later. 

The wire ends of resistors 
and capacitors are bent 
over to pass through the 
holes. Sharp right -angled 
bends should not be made 
immediately against the 
component body. Resis- 
tors and non -electrolytic 
capacitors (such as C7) 
may be placed in either 
way, but electrolytic capa- 
citors (Cl, C4, C5, etc.) 
have positive and nega- 
tive ends, which must be 
located as shown. 

In Fig. 1, all resistors 
except R12 and R13 are 
10 per cent, so have silver 
bands in addition to the 
three bands showing the 
value. R12 and R13 are 
5 per cent, so have gold 
bands. 

The driver transformer 
TI has a green spot to 
identify tag 1. Tags pass 
through holes, emerging 
as in Fig. 3. Leads 
soldered on hold the 
transformer in position. 
Other driver transformers 
should give similar results. 
but as leads or tags will 
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probably be in different positions, wiring data must 
then be taken from the maker's leaflet. 

T2 is bolted in place. Leads from it also pass 
through the paxolin. Alternatives of similar type 
should be satisfactory. Tl and T2 should be of 
correct ratio and type for Tr2, and Tr3 /4, with a 
2/3 ohm speaker. If to hand, it is feasible to use 
other transistors and the transformers for them, such 
as OC71 driver, and 2 x OC72 output. Power output 
would be reduced, but should be adequate. R7, R8, 
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Fig. 2: Component layout. 
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R11, R 12, R13 and R14 should then be chosen to 
suit the transistors. 

Heatsinks 
These are 16 s.w.g. aluminium, approximately 3in. 

x 2in., a flange being bent to bolt as in Fig. 2. 
Tr3 and Tr4 are placed in transistor clips, bolted to 
the sinks. The values given allow operation up to 
500mW without heatsinks, and this is often 
adequate. For the maximum output of 1 -watt, the 
sinks are essential, and R12 is 2.2kf1, R13 3912, and 
R14 3.351. 

Wiring 
Underside connections, Fig. 3, are most readily 

made with 26 s.w.g. or similar quite thin tinned cop- 
per wire. Add insulated sleeving where necessary. 
Connections are soldered quickly with a correctly 
heated iron, and the projecting ends of resistors etc. 
snipped off. 

If pieces of sleeving about ¡in. to +in. long are 
put on the transistor wires, this will prevent them 
touching each other, and hold the transistors at a 
suitable height. It is helpful to identify these leads 
with coloured sleeving. For example, red for col- 
lector, green for emitter, and base wires bare. 

The transistor leads need not be cut as short as 
possible, and a little extra length reduces chances 
of overheating the transistor. These connections are 
soldered rapidly -it should only be necessary to apply 
the iron for a second or two. Remove it immedi- 
ately the joint is made. 

Feedback 
If other transformers are used, leave the Tr3 /4 end 

of RI0 disconnected. When the amplifier is first 
tested, set VR1 at minimum. Temporarily take a 
lead from the free end of RIO to Tr3 collector. 
If there is a slight reduction in background noise 

to 
battery 
-ve 

to 
loud- 

speaker 

to VR2 
to C2 

* components list 

Resistors: 
R1 2.752 R9 
R2 82k2 R10 
R3 15kû R11 
R4 4.7k0 R12 
R5 1.2kû R13 
R6 4700 R14 
R7 47k0 R15 
R8 12kû 
VR1 5kû log pot with switch 
VR2 10kO linear pot 

All i -watt 10% except where shown 

Capacitors: 
Cl 8µF 6V C5 
C2 0.5µF C6 
C3 8µF 6V C7 
C4 32µF 6V C8 

1.2kû 
470kû 
68Oû 
4.7kû 5% 
1000 5% 
4.70 
1200 

Semiconductors: 
Tr1 OC71 
Tr2 OC81 D 
Tr3/4 2 x OC81 

100,F 12V 
100µF 12V 
0.25µF 
100µF12V 

Miscellaneous: 
T1, Weyrad LFDT4; T2, Weyrad OPT1; 31in. 2/3 
ohm speaker; "Dinkicase" 8 x 5 x 5in., Electron - 
iques; Paxolin; heat sinks; coaxial socket; socket; 
knobs; etc. 

(or improvement in reproduction, if a signal is avail- 
able) this is correct, and is soldered. Should oscilla- 
tion occur, disconnect RI0 at once and take it to Tr4 
collector. 

A metal panel is supplied for the case listed. This 
was changed to hardboard by drawing round the 
metal. The speaker aperture is the same diameter as 
the cone. The panel was given a single coating of 
quick drying "hammer" finish paint. 

Two bolts securing the speaker also hold brackets, 
cut from scrap aluminium. These brackets support 

the amplifier near the top 
of the cabinet. 

VR 1, the coaxial socket, 
and negative socket are 
near the Tr1 end of the 
amplifier, Fig. 2. They are 
connected as shown, the 
metal case or bush of 
VR1 being earthed to the 
coaxial socket and positive 
line, as indicated. 

VR2, with C2, occupies 
a position on the other side 
of the speaker. Connec- 
tions are in Fig. 3. Also 
connect T2 secondary to 
the speaker, and solder on 
clips for a PP9 battery. 
The battery rests in the 
bottom of the case and its 
clips should not touch the 
metal case. If the clips 
have bare metal, the bat- 
tery can be put in a card- 
board box or tray. 

-ve supply 
to ! tuner 

to 
VR1 sli 

}der 
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LETTERS... The Editor does not necessarily endorse the views expressed by correspondents. 

Passing R.A.E. 
By reading and study of P.W. 

and constant listening to the intel- 
ligent discussions on the 80 metre 
Amateur band, I was able, without 
any school or correspondence 
course, to pass the Radio Amateur 
City and Guilds Certificate, and 
after some hard work I managed 
to pass the P.M.G. morse test at 
15 words per minute. 

How often have your readers 
written asking for an easy licence? 
Any average intelligent person can 
pass the necessary tests providing 
they are not lazy. I believe that 
those who complain about the 
technical and morse tests are too 
lazy to work for what they want. 
Possibly this is the result of the 
Welfare State! People get too much 
without any effort except making 
their mark if they are unable to 
read or write. -W. Curtis (N. 
Ireland). 

Advert applause 
After reading many letters of 

complaint that you have published 
in recent issues, I thought that you 
would like one complimentary one 
of your many advertisers from 
whom I recently made a purchase. 
Unfortunately the item proved 
faulty. This was returned by parcel 
post and within the space of eight 
days a new replacement was re- 
ceived by me without extra charge. 
-E. Pilkington (Liverpool 14). 

* * * 
Correspondence regularly ap- 

pears complaining of actions of 
firms advertising in P.W. and P.E. 
I would like to say that I have been 
well treated by advertisers with 
whom I have communicated, often 
at their expense. For example, a 
well known Company sent tran- 

sistor circuits and data airmail at a 
cost of £3 though their components 
are not available in New Zealand. 

I have just received dry reed 
switches eight days after posting 
the order -therefore it often takes 
longer getting sterling as we are 
only allowed one 5s. British P.O. 
a day. -K. McAllister (Auckland, 
7 New Zealand). 

Poking fun 
Various correspondents have 

commented on the charges made by 
advertisers in PRACTICAL WIRELESS, 
some a little heated and indignant. 

The feeling of being charged a 
lot for a very little is by no means 
exclusive to the radio and elec- 
tronics world and indeed after 
reading some of the letters, your 
readers seem to have been treated 
very well compared to myself on 
one particular occasion. 

One jet of my automatic gas 
stove failed to ignite. I contacted 
the relevant authority requesting a 
man to call. 

Two men arrived and one poked 
a match stick in an obscure hole, 
whereupon the ignition worked 
perfectly. The two men were in the 
house for approximately thirty 
seconds. For this I was charged 
15 shillings. They didn't even leave 
the match! -D. Gibson (St. Albans). 

Local pirates? 
I consider that it is time that 

broadcasting, for the enjoyment of 
millions, should be removed from 
the sinister hands of politicians. 
Every time there is a change in 
government our entertainment 
changes. 

Take, for instance, the problem 
of local broadcasting. The present 
government has made it quite clear 

they are anti -commercials and that 
the BBC are the only people cap- 
able of running a radio station. 
This is rubbish! What about the 
"pirates"? 

As all your readers are probably 
aware the propagation of the v.h.f. 
spectrum is very restricted, and it 
is quite feasible to run 20 local 
stations in one area without inter- 
fering with the 20 stations in 
another area. What a waste for us 
all to have to wait for the BBC to 
have sufficient resources to open a 
station in our particular area. 

Why not condense the 45 % of 
the v.h.f. band allotted to the 
police, and open the rest to any 
organisation capable of running a 
properly maintained station com- 
mercially? 

Imagine. A choice of 20 stations, 
the sober British mind boggles at 
the thought, but it is just a matter 
of doing what is best for the 
people who, after all, elect a 
government, instead of obeying an 
old fashioned ideal. -P. Robinson 
(Sussex). 

Big brother's listening 
After listening on the Amateur 

bands from 1.8Mc /s upwards I am 
truly amazed at some of the antics 
and comments observed. 

I have always understood that 
the granting of a licence was to 
responsible people for their self - 
training and the advancement of 
their knowledge in radio. 

One hears the most inane re- 
marks at times, giggles, squeaks, 
and very often, particularly on 80 
metres, long drawn -out conversa- 
tions on things like the preparation 
of oriental dishes, warts -their 
causes and cures to name a few. Is 
this the experience of other s.w.l.'s? 
-R. Meachim (London N.12). 
More letters on page 340 

A meter placed in one battery connection should 
show a current of about 8mA to 12mA, with no 
signal, or at low volume. The current rises con- 
siderably when volume is increased. 

If care is taken in construction, a fault is not very 
likely. Should a meter immediately show a very 
high current, switch off at once and look for a short - 
circuit. If the no- signal current is low, and reproduc- 
tion is distorted, this is probably due to R12 or R13. 

R12 may be too high in value, or R13 too low. Also 
check that R14 is not, as example, 47f in error. On 
the other hand, should the no- signal current be rather 
high, R12 may be too low in value, or R13 too 
high. This depends somewhat on individual trans- 
istors, though results are generally satisfactory with 
5 per cent resistors. 

TO BE CONTINUED 
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newt bO coley. S 
THE PHILIPS TAPE RECORDING BOOK 

E By Frederick Purves. Published by Focal Soundbooks. 239 
E pages, 7 x 41in. Price 19s. 6d. 

THIS is not a mere publicity handout; not a 
production devised specifically to boost the 
name of Philips. At least, in the hands of 

this experienced author it has become more than a 
mere exposition of Philips machines and accessories. 
Mr. Purves has managed to pack into this paper- 
back what almost amounts to a treatise on tape 
recording techniques. 

This is a revised and enlarged version of a book 
that originally appeared in 1962 and was reprinted 
in 1965 and has now gained a complete section. It 
must obviously have the most appeal to Philips 
owners, and should provide them with much direct 
advice, but it is also an excellent general guide. The 
first chapter describes how a tape recorder works, 
very briefly and simply. Then the theme is devel- 
oped in Chapter 2, describing the various parts, 
including many hidden from the ordinary user. 
Mechanics and electronics are treated separately. 
Tracks are the subject in the third, and use of the 
tape recorder in the fourth chapters, then we pro- 
ceed to some hints and tips on practical recording. 

Replay is treated as a separate subject, and the 
tape itself receives a chapter on its own. Likewise, 
editing has fairly full treatment in a twelve -page 
chapter, with the next section describing the devel- 
opment from this, some tricks one can perform 
with the machine. 

The tape recorder has worked its way into many 
spheres; industry, education, law, commerce, even 
politics are represented. Chapter 10 describes some 
of the ways the machine is used for specialist work. 
Accessories and connections have a very full treat- 
ment, quite rightly, and there is a short section on 
basic maintenance. But most important, from the 
engineer's and indeed the salesman's point of view 
is the last section of the book, which lists data on 
all the current and most of the latter -generation 
machines. This reviewer has found such collated 
data invaluable in his daily work: if only there were 
more of these collections for easy reference! 

In short, this small book is likely to be of use to 
the average tape recorder user, the absolute begin- 
ner, and Philips owner, and even the practising 
engineer. What more could Mr. Purves do? -HWH. 

E THE TAPE RECORDER 
E By C. G. Nilsen. Published by Wife Books Ltd. 157 pages, 

81 x 51In. Price 18$. 

THIS is the second edition of a paperback that 
has already become a bookstall classic, even 
though it has to compete with many better 

rivals -mainly because of its reasonable price. 
Written for the non -technical amateur, it attempts 

to pack far too much into its thirteen chapters. The 
inevitable result is a skimping of some information 
that might well have been expanded, for the sake of 
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much that the average owner of a tape recorder may 
have been assumed to have learned already. Ample 
illustration, including 24 pages of plates and a fold- 
out showing the tape recorder in cross -section, with 
a sectional view of a record /play head and some 
track information on the reverse, makes the book an 
interesting read. As may be expected from its author 
and his helpers, illustrations, particularly the photo- 
graphs, are wholly Philips in origin. 

A chapter on cassette recorders has been added 
since the first edition, and several of the earlier 
errors tidied up. In fact, the book splits fairly neatly 
into two sections, the last six chapters providing 
much useful practical advice for the newcomer to 
tape recording, while earlier chapters deal briefly 
with principles, history and rather perfunctorily 
with some basic theory. Interesting chapters include 
those on making recordings and the use of the 
machine in education and the study of music. Sec- 
tions of earlier chapters dealing with microphones, 
loudspeakers, accessories and connections and, sur- 
prisingly, acoustics, will be helpful to the beginner. 

Altogether, despite its ambitious over -reaching, 
this book is good value for its cost. Certainly, it is 
not beyond the understanding of the enthusiastic 
amateur at whom it is aimed.-HWH. 

BEGINNER'S GUIDE TO TRANSISTORS 
13 By J. A. Reddihough. Published by George Newnes Ltd. 

160 pages. 7¡ x 5in. Price, 15s. 

THIS new addition to Newnes series of Begin - 
ner's Guides provides a good, readable, intro- 
duction to the subject of transistors, dealing 

with how they work, the various types available and 
their applications. 

The book is obviously designed for the younger 
reader who is becoming interested in electronics but 
serves equally well for any reader who wishes to 
brush up on his elementary theory. The author 
assumes that the reader starts off with negligible 
knowledge of the subject and accordingly begins 
with a brief account of the nature of electric cur- 
rents before describing the principles of semicon- 
ductor devices. 

Having set the scene the author goes on to discuss 
basic transistor circuit and characteristics then gets 
down to the heart of the book which delves into 
the applications of transistors in a.f. circuits and 
then r.f. circuits, the latter taking in techniques 
used in television receivers. 

Having covered most of the circuits used in 
domestic equipment such as radio sets, record 
players, etc., the text then branches out into the 
wider aspects of transistor applications. This section 
deals with the various types of multivibrator cir- 
cuit, triggers, switches, logic circuits and so forth. 
The final chapters cover power supplies, integrated 
circuits and techniques for servicing transistorised 
equipment. DC. 



repairing radio sets 
PART 6 H. W. HELLYER 

That irritating crackling, often due to a poor 
connection, or an inadequate aerial /earth 
system resulting in a loss of signal, is not 
one of the easiest of troubles to trace ... 

THE final article of this series must perforce be a 
kind of summing -up. Between us, Gordon J. 
King and I have dealt with valved and transis- 

torised receivers from the theoretical diagnostic, 
servicing and general maintenance angle. Inevitably, 
in a series of this sort, some points have had to be 
skated over rather briefly. Radio servicing is a wide 
field, daily growing wider: we can only hope to 
touch upon what we consider to be the important 
aspects. 

One of these important subjects is undoubtedly 
the aerial. Judging by the odd lengths of wire one 
finds draped around picture rails, or dangling 
dejectedly behind an expensive radiogram, not 
enough trouble is taken with this item. Purchasing a 
costly v.h.f. radio and attempting to receive the 
benefits of interference -free broadcasting on a 
makeshift aerial is rather like running a hot -rod on 
paraffin. The first step towards good reception is 
capturing a clean, strong signal. Proper aerial for- 
mation and siting comes high on the list of priorities. 

We are familiar with the concept of wavelength 
and frequency. We know that the higher frequencies 
have shorter wavelengths, and that an aerial of 
"correct" length to pull in Radio 2 is king -sized 
compared with the multi -rod array of a BBC -2 
aerial. Modern television techniques have also 
impressed upon us the idea of directionality, and we 

L Type Aerial 

Insulator Q 

Input 
tuned 
circuit 

Fig. 26: Long -wire aerial is untuned, but has a natural frequency. 
the lowest frequency of free oscillation. But the natural wave- 
length is approximately 41 times the electrical length of total 
aerial, including lead -in. Excess length of earth return detunes 

the aerial. 

know that this becomes more pronounced as the 
frequency rises, as do the effects of reflections, or 
"ghosts ". As regards tuning and length, long -wave 
aerials, and many medium -wave types, are not suffi- 
ciently critical for us to bother. In general, we used 
to find that the longer and higher a piece of wire 
was strung, the better the reception. In these days of 
terrible impulsive interference -when everyone's 
refrigerator but ours makes a switching din like an 
approaching earthquake -we need to take more 
trouble, even with the domestic radio that is never 
tuned to anything but ennervating "pop ". 
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(b) 
Fig. 27: (a) Isolating capacitors and discharge resistors are 
fitted in aerial input circuit of television receiver as protection. 
(b) F.M. aerial inputs may be tapped for balanced 300, or 

unbalanced 75 ohm feeder. 

Although medium and long -wave aerials are 
generally "broad- tuned" for maximum pick -up of 
signals over a fairly wide frequency spectrum, each 
aerial has a "natural frequency ", and if we want to 
get the best reception on a particular station, it is 
possible to improve matters by attention to this 
point. 

Remember that signals induced into long -wire 
aerials are relative to earth. For best results, there 
must be a good earth connection. A sensitive 
receiver will operate quite well with no more than 
a short length of wire to the aerial socket -it will 
always be better with a properly designed aerial and 
earth system. Although the capacitance of the 
receiver, between the chassis and the earth, or via 
the mains supply where this type of receiver is 
employed, acts as an earth return, this is very ineffi- 
cient. Any aerial and earth system is part of a com- 
plete circuit which includes the input coupling coil 
-this is as true of the tuned television input circuit 
as of the simple ferrite rod aerial of your portable 
radio. Do not overlook the input coil when fault- 
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finding. A loss of sensitivity can often be traced to 
an open- circuit or high resistance dry joint at this 
point. 

Where a true earth is employed, this should be as 
short as possible, and of low impedance. A glance at 
Fig. 26 will show why this is. If we regard the whole 
system as a tuned circuit, we see that the earth 
return, if long, will act as a kind of auxiliary aerial. 
If it is low down, as it invariably will be, the ten- 
dency to pick up electrical interference is pro- 
nounced. There is signal loss across the length of 
earth return, because of its relatively high 
impedance. Shortening the earth, and using thick 
wire, reduces this impedance, and hence the signal 
loss. A high impedance connection at the earth con- 
nection itself will undo all the good work that fore- 
going precautions have secured. It is useless to wind 
a piece of earth wire around the nearest water -pipe; 
often little better to use the convenient third pin of 
the house -wiring system, which is connected for 
best electrical safety, not necessarily for most effi- 
cient radio reception. There may be quite a long run 
of wire between the actual socket and the point of 
earthing, even though this latter should -if the 
Electricity Board inspectors have done their job in 
their usual thorough way -be an effective true earth. 

Best method of earthing is undoubtedly a direct 
line to a rod or plate buried in the soil outside the 
building. Earth rods can still be obtained -even if 
an enquiry arouses `old- fashioned looks ". An alter- 
native is an earth connection to a rising water -main 
pipe, but beware of the modern plumbing systems 
that incorporate lengths of plastic piping. Make 
sure the pipe really is a water main, coming up 
from the ground -and never connect to a gas pipe, 
or, indeed, within four to six inches of one. 

If an a.c. /d.c. set is being used, take great care 
about earth connections. As we have already noted, 
the chassis of such sets is connected to the neutral 
line of the mains supply. If the input wiring from the 
mains supply is reversed, or wrongly phased, it may 
be the "live" line that connects to the chassis. Fitting 
a direct earth can then result in -at the least -an 
almighty "bang ". At worst, it will mean a windfall 
for your widow. If your a.c. /d.c. set has no earth 
terminal, do not fit a direct earth to the chassis. An 
indirect earth, using a capacitor, of perhaps 
0.001µF, of high working voltage, is one solution, 
but not the best for radio reception. There is no 
true answer, except to do what the makers should 

Sealed tuning capacitor, with access to trimmer capacitors, in a 

pocket portable set. 

320 

have done in the first place, i.e., fit an isolating 
transformer. 

There is a lot of misunderstanding about the 
safety aspect of aerials -especially among the 
women -folk, who imagine that an array on the 
chimney attracts the lightning like a witchdoctor's 
fetish conjures spirits. This is only true of a poor 
installation. Much of the mistaken thinking comes 
from the use of the term "lightning conductor" for 
the copper rod or other gewgaw we find fitted at 
the highest point of many houses. A better name 
for such a device would be a "discharge conductor ", 
for its job is not to capture and "conduct" lightning 
-even the thick copper earthing strip to which it 
should be fixed would rapidly disintegrate under 
the resulting current -but to drain away the elec- 
trical charges in a stormy atmosphere before they 
build up into the intensity necessary for a lightning 
flash. The other reason that the misconception about 
aerials exists is that on occasions when a house is 
struck by lightning, it is usually the chimney that is 
the striking point. This is partly because it is the 
highest point, but also depends on the temperature. 
The internal temperature of the house is generally 
higher than the air around. From the chimney there 
will exude a stream of warm air, which gathers in a 
cloud, becomes to some extent ionised and easily 
conductive and attracts the lightning by offering an 
easy discharge path. The nearby presence of a 
properly installed rooftop aerial will help disperse 
the ionisation of the chimney cloud and will then 
help prevent lightning strikes, not attract them. 
Tell that to the missus! 

AERIAL TROUBLES 
The danger of the poor installation is that the mast 

and fittings are not always efficiently bonded to true 
earth. Parasitic elements and cross -booms can be 
taken care of quite simply,by a direct earth wire 
connection to the mast, using thick earth wire, (large 
diameter copper). Normal method of ensuring added 
safety, especially to a television installation (although 
these remarks apply equally to the v.h.f. aerials we 
are discussing), is the provision of discharge resistors 
across isolating capacitors in the aerial circuit, see 
Fig. 27. 

For some strange reason, aerials, once erected, tend 
to become as neglected as an urban back -yard. Sig- 
nal loss caused by corroded joints in the cross - 
members of an aerial array can be severe. Aluminium 
makes a poor chemical ally to iron or steel, and the 
fixing screws often rust prematurely. The answer is an 
annual dismantling and treatment with protective 
paint -but very seldom do we find this done. At the 
least, the connecting points should be checked, wire 
ends scraped and brass or copper seating bushes 
polished. This takes little time and repays the atten- 
tion handsomely. 

Feeder cables warrant a regular inspection. Where 
flat twin feeder is used for v.h.f. installations, it is 

important that no pinching or scarring has taken 
place. The impedance matching (300 ohms with this 
type) depends on the preservation of spacing and on 
there being no unwanted earth contacts along the 
way. Much the same thing applies to coaxial, 75 
ohm feeder, where pinching spoils the coaxial nature 
of construction, and earthing causes effective signal 
loops, and standing waves, which vary the required 
matching. 
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Danger points are at gutters and corners of win- 
dows, where movement due to wind and weather will 
cause chafing. If tile and gutter clips are not already 
in use, their fitting might be worth considering. On a 
fresh installation, or if there is sufficient spare length 
to modify an existing one, leave a small loop at 
the window entry to allow water to drip off, rather 
than be conducted through the entry hole to form 
puddles on the carpet which may get the dog a bad 
name. See Fig. 28. 

Internal aerials hardly merit a mention. They 

Drip loop 

Window Frame 

Angled entry 
hole 

Feeder to 
Set 

Run along... 
Wall and up 
to Mast 

Fig. 28: When installing aerial cable, leave a drip loop outside 
entry point, and angle entry hole upwards, to avoid ingress of 

moisture. 
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Fig. 29: Physical and theoretical layout of aerial coils as fitted 
in a conventional two -band transistorised radio. Note the 

coupling coil for car radio or external aerial connection. 

should receive occasional attention, especially at 
joints where movement may have occurred. And the 
type which is fixed inside a cabinet, such as the 
foil strip f.m. aerial tacked around the inside of a 
radiogram, or the odd sprayed screening on the back- 
ing of a radio cabinet, need hardly any attention, 
except to ensure that when fixing screws are 
removed, they will be refixed securely. 

The telescopic aerial of many a transistor radio is 
a source of trouble and noise. This is usually be- 
cause of the various methods employed to connect 
the coupling coil to it. Spring clips are one popular 
device, and the danger here is that regular use can 
weaken the spring. The other type of fixing depends 
on a screw connection, generally at the base of the 
rod, and looseness here can cause crackles or obscure 
noises, as well as detuning, even when the aerial is 
not apparently in use. Unfortunately, the chromed 
steel or brass does not readily take solder, and some 
form of mechanical contact is needed. It pays to 
make the connection as permanent as possible 
when reparing, with some makeshift form of Jubilee 
clip, or similar device. A little copper gauze clamped 
under a home -made loop, which is bolted 'together 
to form a clamp, with a connecting tag under the 
bolt, is as good a method of connecting to such 
aerials as the original construction. 

Ferrite rod aerials are our main concern. They are 
the most modern form of popular aerial, and sur- 
prisingly efficient. But the fine wire of the aerial coils 
is vulnerable, and often difficult to solder when an 
accident has occurred. Quite half the "loss of signal" 
jobs that are brought to the workshop turn out to be 
fractured rods or disconnected coil connections, and 
some can be very tricky to trace out and repair. For 
this reason, I have drawn out a typical aerial circuit 
and its practical coil connection layout, to show the 
physical routing of the coil wires. Note that the 
long -wave coil is a pile -wound type, which may be 
the honeycomb variety. On this, and on the smaller, 
longer medium -wave coil, one end is brought out 
from the inside of the coil, and sometimes at the 
underside of the former. It is in the perverse nature of 
things, that a fracture will occur in this lead. A great 
deal of patient "fishing" and delicate work with 
tweezers and a small soldering iron may be needed 
to rectify the fault. 

The position of the coils on the rod is important 
for correct tuning, and will affect the sensitivity over 

View of small receiver, showing vulnerable points; aerial rod, 
tuning drive, slide type wavechange switch and rotary trimmer 

capacitor. 
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the appropriate band. Remember that many circuits 
employ both coils on long wave and only the 
medium wave coil on this band, so that reception 
on one band only can be a connection fault. 

Broken rods are frequent offenders. Being of rather 
brittle material, ferrite rods will not withstand severe 
physical shock. But it should be remembered that 
they are non -conducting, high permeability ferrites, 
and not "metal" in the usual sense. This means that 
their continuity has to be magnetic, but not electrical, 
and if a clean fracture has occurred, the fault can be 
overcome by simply bringing the ends together again 
with a strong contact adhesive. There is no need to 
ensure a good electrical joint. 

Multi -bank wavechange switch of the sealed ceramic variety. 
Although difficult to clean, this type does not suffer from the 
'tracking' problems of the paxolin switch. Note the heavy 'fly- 

wheel' of the tuning drive in this a.m.lf.m. tuner section. 

Talking of electrical connections brings us 
logically enough to switches, without mention of 
which no series of this nature could be brought to a 
conclusion. They are the nightmare of many a service 
engineer, especially those mounted directly on -one 
might almost say "in " -a printed circuit board. Being 
the part of the set which receives the most frequent 
physical movement, it is always a likely cause of 
trouble. Some types of switch are so flimsy that 
repair work on them is practically impossible. Others 
still follow the robust, if clumsy -looking, style that 
we used to meet in the early valved superhets. 

SWITCH CONTACTS 
The simple type of switch consists of a bridge 

clamped in insulating material, sliding to connect 
with a pair of blades. The blades are soldered directly 
into the printed board; the slider rides in a bracket 
which is also soldered to the board. The principal 
cause of trouble is sideways movement of this 
bracket, either through damage, or by loosening of 
the soldered joints. This prevents the bridge from 
"making" cleanly and may cause it to butt against 
the blades, displacing them, aggravating the fault, 
sometimes rendering the whole switch beyond repair. 
Replacing one of these multi -contact slide switches 
is no joke. We have already dealt with the technique 
and need not repeat ourselves. 

There should be little need, either, to dwell upon 
the replacement of the rotary-type switch. But a few 
words on prevalent faults may not come amiss. One 
of the bothers is a raising of the wiper section so that 
it forces the spring blade of a static section out of 
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place. It needs only one clumsy twist, or a bit of grit 
in the switch to initiate this action. Then the spring 
action is lost, the switch becomes erratic, and 
bending the contacts back into place is a work of art. 
Another fault" is loss of contact between the sol- 
dered section of some switch contacts and the spring 
blades themselves. This marriage of parts depends 
on a clamp rivet, and a little judicious soldering can 
remedy matters. But the utmost delicacy is needed. 

Again, where the "ring" at the centre of some 
rotary switches is earthed -a common device in 
audio gear -and the connection has to be remade, 
a little blob of solder wandering past the limits of 
the ring can short against the stub ends of the reverse 
side of the switch contacts and cause intermittent 
faults as the switch is operated. This is a particularly 
difficult fault to trace unless one has met it before 
and is ready for it. 

Switches that depend on a mechanical action, such 
as those with lever linkage, spring blade snap action, 
spring return, or a simple actuating lug, are all 
subject to the faults of wear. Insufficient switch 
travel, poor return action, intermittent contacts and 
other faults can result. The remedy is always to 
secure correct mechanical travel first, then complete 
the linkage and observe the switch travel before 
tackling the movement of the switch itself. 

Switch cleaning we have also dealt with, but 
repeating that the latter -day aerosols, and modern 
switch -cleaners are great worry- savers can do nothing 
but good. Do not be tempted to a makeshift switch 
repair. This part takes an awful lot of punishment 
-be sure of it. 

Earth connections are easy to trace where a common bus -bar 
is employed, but joints such as those indicated may be prone 

to looseness, and cause noise. 

Another moving part that can be troublesome is 
the tuning drive itself. In many modern transistor 
radios the ganged capacitor is a sealed unit and 
faults here will demand replacement of the capaci- 
tor. But in others, open blades can be distorted by 
clumsy handling, dirt can find its way between blades, 
or at the contact points of the rotor wipers, causing 
odd noises. Routine cleaning is the answer to many 
of the problems. 

In fact -to sum up the practical side of the whole 
series on radio repairs -common -sense cleaning and 
maintenance is more often the solution to problems 
than refined diagnosis and delicate fault -tracing. I 
feel sure Mr. King would agree with this conclusion, 
and join with him in hoping that the series has 
helped toward the easier handling of troublesome 
sets. 
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HENRY commentary by 

AT the time of preparing 
this deathless epic the 
Radio Show looms up, now 

splintered into a multitude of 
taken -over hotels where manu- 
facturers vie with each other to 
combine the intimacy of a 
domestic atmosphere with the 
opulence of high life. Sad to say, 
the domestic bit is too often a 
perch on the edge of a bathtub, 
between the gin bottles and the 
sales manager's dyspepsia tab- 
lets, where our intrepid reporter 
is avidly digging for exclusive 
news of the latest Superset con- 
tribution to "the art of listening 
in style ". 

This wish for secrecy has 
brought about some interesting 
contretemps over the years. 
Even now, dear old Ferrograph, 
sweating on the secrecy of a 
revolutionary new model of their 
"incomparable" tape recorder, 
have hidden it behind an adver- 
tising curtain. Only to find the 
gaff has been blown: first one 
magazine, then another, pub- 
lished a picture and those tanta- 
lising preliminary specifications 
that make enthusiasts itch to 
handle it. 

How do you think these gems 
of pre -Show information come to 
us, Joe? Do you imagine a team 
of gaberdined reporters, fedoras 
pulled low over hawk -like fea- 
tures, drooping fags, bottomless 
gullets, etc., etc. Or has that idea 
of the Special Correspondent 
permeated yet? 

Henry was once briefed to 
write his personal impressions on 
one Radio Show, with particular 
emphasis on its opening. Assidu- 
ously, he did his homework, 
reading up the BBC Yearbook, 
the catalogue of the three previ- 
ous exhibitions, all the "top 
secret" handouts of the major 
manufacturers. On preview day, 
he broke all the sprint records in 
haring round the stands in search 
of titbits that other reporters may 

Broke all sprint records 

have missed. Privately he gloated 
over those layabouts in the Press 
Office who never ventured 
farther than the nearest bar. 

Opening day dawned, and the 
queues around Earl's Court 
sweltered in the heat or froze in 
that awkward corner where the 
Underground tunnel disgorges. 
Even the passport of a Press Card 
did not help Henry, for Mrs. H. 
and one of the little aspirates had 
to be shepherded in. So by the 
time the opening ceremony 
began, a perspiring Henry was 
jostling at the back of the crowd, 
straining to hear the bigwigs' 
choice deliveries. P.A. is not, 
repeat not, an exhibition strong - 
point. 

In something approaching 
despair, Henry repaired to the 
Press Room. There was almost 
as bad a congestion, for all the 
experienced technical journalists 
and Special Correspondents were 
huddled round a television set 
watching a closed circuit relay of 
the proceedings in comparative 
comfort. Some seemed to have 
nodded off to sleep. Yet next day 
the reports were concise and 
accurate. What they had not 
gleaned from the Press handouts 
they filled in with overheard 
snippets. Some had not stirred 
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from their seats since the doors 
opened. 

At a later date, Henry slogged 
for a whole afternoon round an 
Audio Fair, snarling at intruding 
chambermaids who wanted to 
turn down the hotel bed. His 
piece, dotted with technical 
scoops, was sub -edited out of 
recognition by the following 
week, by which time Messrs 
Superaudio had sprung a "late 
late" surprise with plug -in 
printed boards or upside -down 
sync or reflex feedback or some 
such wonder -which, of course, 
Henry had omitted to mention. 

Snarling at intruding chambermaids 

Henry no longer races to 
report exhibitions. That is a job 
best left to the experts. He goes 
to browse around the stands and 
get a general impression of what 
next season's sets will look like. 
He uses the excuse of a trip to 
Town to meet a few of his old 
Trade acquaintances. He might, 
if he is lucky, pick up a few 
brochures to mull over in the 
train on the way home. 

Which is why Henry can even 
now write an "authoritative 
opinion" of the Radio Show. 
Whatever happens, it will be safe 
to say it was the same as last 
year. 
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G.W.HARDY "S ¢ KEYLESS 
Ca ORGAN PART 

THREEPART THREE 

rii O conclude, the author discusses playing tech- 

1 
nique, and describes an audible warning device 
which will operate if the lid is closed, with the 

organ switched on. 
We will first deal with the best method of using 

the wands. A small piece of cloth should be kept 
in the stowage compartment, as the plates will need 
an occasional rub along them, to make sure they 
are clean. Also before playing rub the wand 
contacts on the two pieces of felt provided in the 
stowage compartment, one piece at each end near 
the front. The author prefers to use the wand with 
the sustaining switch in the right hand. Always 
make firm contact with the plates. One uses the 
back half of the plates mostly with the right hand, 
and front half with the left hand. It is best to start 
with some simple tune in Key C until one gets used 
to the instrument. Practice with expression at low 
volume and with left and right hand alternately. 
Also with the switch on Wand 2 held closed with 
the forefinger. Do not forget that this switch is 
normally open, and no sound will come from the 
instrument until it is closed. If for convenience in 
playing one wishes to change hands and the sound 
to remain unbroken, just place the wand on the 
same plate, either can be removed, without a break 
in sound, as long as one or the other remain in 
contact. 

With practice the facility of playing a melody by 
sliding the wand contact from one plate to another 
can be made use of -some tunes lend themselves to 
this. Legato playing is to be preferred, and is done 

Guiding wood block 
rear surface 
fixed to case 
side, bass end. 

Front half of lid closes down on 
needle, sounding bottom C if 
organ is left switched on. 

Plunger goes through larger hole 
in contact board, between side of 
case and C plate 

Plastic knitting 
needle freely 
moving In hole 

Stiff 
leather 

Sustain switch tags on 
pre-amp control panel 

Fixing screw holes 

Aiwa 
=irO 

W_,/ 
I / 

2 screw R.H. contacts 
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-4.5V (B2) tag on 
note generator panel 

Bottom C tag 
under plate 

P bronze double springs 
biased upwards 

Fig. 8: Details of the warning switch 

by playing a note before removing the contact from 
the other plate. For instance to play a C scale in 
legato fashion place LH Wand on middle C, place 
RH Wand on D and afterwards lifting up LH Wand 
and placing on E, and in like manner through the 
scale or melody. 

Now try the sustain switch, release the switch, 
the capacitor across it will now slowly discharge 
place the wand in contact with a plate there may be 
no sound or it may still be decaying, close the 
switch when it will cause the sound to quickly 
rise in volume. There is no contact click, but a 
fascinating quick build -up of the sound, release 
the switch and it will slowly decay, contact must 
remain firm with the plate all the time. 

It is interesting to bear in mind that the sustain 
switch is still operative, even if only the LH Wand 
is in use. With practise many pleasing effects can 
be obtained, some not possible on a keyboard 
instrument. 

A warning Device 
It has been decided to fit a warning device on 

the instrument, in case it is closed up with the 
switch left on, a very easy thing to do. A simple 
double -pole on and off switch biased off, was made 
up as shown in Fig. 8. P /Bronze cut to }in. strips was 
used double to increase the spring pressure. The 
two springs have to close on the contacts together, so 
a piece of stiffish leather was cut to form a non- 
conducting bridge across the ends of the springs. 
The leather has some Bostik on the soft side, and 
the spring ends are scraped clean and Bostik applied, 
on being brought together a good union is assured. 

The two short pieces of }in. square wood acting 
as stand -off pieces are drilled in the centre to take 
a screw to fix to the bottom. Before fixing, arrange 
a position between the side of case and the C Sharp 
plate for the plunger to work freely up and down, 
the bottom of the plunger to push on the leather. 
The switch is built on a small piece of the hard- 
board. When the switch is pressed down the sustain 
switch is closed and preamp operating, at the same 
time 4.5V is connected to a chosen plate screw 
under the plate board. Bottom C was chosen as being 
the handiest so a soldering tag was placed on the 
screw of that plate and nut fitted. 

A small -block of wood was drilled to make a 
}in. plastic knitting needle an easy fit. The block 
was fixed to the inside left of case and another 
larger hole drilled in the contact plate to correspond 
with the hole in the guiding block. Connect wires as 
shown, and when finished pressure on the plunger 
will sound bottom C loudly. Now arrange that when 
the front half of the cover top is closed the plunger 
will push hard down on the contacts, and sound 
bottom C. 



S B ELECTRONICS 
A better buy each month 

BARGAIN PRICE STEREO AMPLIFIER -13E GNS. ONLY. 27 gns. retail value. A fully transistorised high fidelity 
stereo amplifier complete in free standing case. Switched input facilities. Socket (1) Tape or crystal pick -up. (2) Radio tuner. 
(3) Ceramic pick -up mike. Controls: volume, bass, treble, balance, input selector switch. Stereo /mono switch. Facia plate 
rigid Perspex with black /silver background and matching black edged knobs with spun silver centre. Output 6 watts per 
channel (R.M.S,.), 12 watts mono. Free response + 3dB 20- 20,000 hz. Bass boost approx. 10+12dB. Treble cut 2 -16dB. 
Approx. negative feedback -18dB over main amp. 12 months unconditional guarantee. P. Ft P. 6 / -. 

BARGAIN PRICE STEREO AMPLIFIER -7 GNS. ONLY. 
16 gns. retail value. A high fidelity unit complete in free standing 
case. Ideal for crystal or ceramic pick -up, tape, radio tuner. Fully 
integrated. Facia plate rigid Perspex. Black /silver matching knobs. 
Output 4 watts per channel R.M.S. 12 months unconditional 
guarantee. P. & P. 5/6. 

BARGAIN PRICE MONO AMPLIFIER -7 GNS. ONLY. 
14 gns. retail value. A high fidelity unit providing excellent results 
at all output levels complete in free standing case. Frequency 
response: 30- 20,000 c.p.s. -2dB. Sensitivity 5 mV max. Har- 
monic distortion 0.5% at 1,000 c.p.s. Output 3-8-15 ohms. Input: 
mike, gram, radio tuner, tape recorder. Controls (5): volume, bass, 
treble, mains switch, input selector. Facia rigid Perspex black /silver 
with matching knobs. Output 6 watts R.M.S. (certified). 
12 months unconditional guarantee. P. & P. 5 

CHANGER DECKS -ALL AT BARGAIN PRICES. 
GARRARD 1000 -1025 £6 5 0 P. & P. 7/6 
GARRARD 2000 -2025 £6 15 O P. & P. 7/6 
GARRARD 3000 -3500 £8 19 6 P. & P. 776 
GARRARD AT60 Mk. Il £12 10 O P. & P. 8/6 
GARRARD SL55 £11 10 O P. & P. 8/6 
GARRARD SP25 Mk. Il £11 15 0 P. & P. 8/6 
GARRARD LAB80 Mk. Il £23 10 0 P. & P. 10/6 
GARRARD SRP22 £4.10.0 P. & P. 5/6 
B.S.R. UA25 £6.5.0 P. & P. 7/6 
Plinths to suit all the above, beautifully styled and of No. 1 manu- 
facture. £2.5.0 ONLY. P. & P. 5/ -. 

BARGAIN PRICE A.M. SUPERHET TUNER UNIT - 
6 GNS. ONLY. 12 gns. retail value. Mains operated, fully tran- 
sistorised. ferrite rod aerials. Simply add to any of our amplifiers 
for outstanding results. 12 months unconditional guarantee. 
P. & P. 5/6. 

BARGAIN PRICE F.M. TUNER UNIT -8 GNS. ONLY. 
16 gns. retail value. Mains operated, 6 transistor unit. S/M hori- 
zontal dial, 2 I.F. stages, coupled double tuned discriminator 
terminating in I.F. Ample output for all amplifiers. Highly recom- 
mended. 12 months unconditional guarantee. P. & P. 5/6. 

BARGAIN PRICE L.W. /M.W. /F.M. TUNER UNIT - 
16 GNS. ONLY. 30 gns. retail value. Mains operated, fully tran- 
sistorised. Output 5 mV, exceptional sensitivity and selectivity on 
all bands. LW. 180 -360 Kc /s. A.M. 600 -1400 Kc /s. F.M. 88- 
108 Mc /s. Complete with aerials, 3 band horizontal dial. 12 months 
unconditional guarantee. P. & P. 6/6. 

BARGAIN- RECORD PLAYER AMPLIFIERS -47/6 ONLY. 
EL84 output, 2 controls, flying panel, A.C. mains operated 230- 
240 volt. Non -live chassis. Fully built and tested. 12 months 
unconditional guarantee. P. & P. 2/6. 

BARGAIN- RECORD PLAYER AMPLIFIER UNIT -52/6 
ONLY. Complete with valves (UCL82 output). Fully built and 
tested, mounted on board with speaker. Knobs supplied. All leads 
attached ready for instant connection to your turntable. 12 months 
unconditional guarantee. P. & P. 3/6. 

BARGAIN- RECORD PLAYER CABINETS -52/6 ONLY. 
Strongly built wooden cabinet -two tone gilt fittings, carrying 
handle. Suitable for any amplifer. Ample space for speaker. Matching 
Garrard or B.S.R. cut - out board supplied free. P. & P. 5/ -. 

BARGAIN- SPEAKERS, STANDARD AND HIGH FI- 
DELITY. 5in. round, 7 x 4in. elliptical, 8in. round. All 3 ohms. 
ALL ONE PRICE, 15/ -. P. & P. 2/6. 

BARGAIN- E.M.I. 8 x Sin. ELLIPTICAL -OUR PRICE 
27/6 POST FREE. 12,000 lines gauss, 5 watts, Accomax magnet. 
Sold elsewhere at 50/ -. 3 or 15 ohms. Brand new with 12 months 
unconditional guarantee. 

BARGAIN- E.M.I. 13 x 8in. ELLIPTICAL -OUR PRICE 
47/6 POST FREE. 12,000 lines gauss, 10 watts, Accomax magnet. 
Sold elsewhere at £4. 3 or 15 ohms. Brand new with 12 months 
unconditional guarantee. 

BARGAIN -BAKER -SELHURST DE- LUXE -OUR PRICE 
£4.19.6 ONLY. 12in. dia. round, 15 watt rating, 12,000 lines gauss, 
Accomax magnet. 3 or 15 ohms. Response: 45- 13,000 c.p.s. 
Bass resonance 40-50 c.p.s. Solid aluminium chassis. Brand new 
with 12 months unconditional guarantee. P. & P. 6/6. 

BARGAIN -BAKER -SELHURST GUITAR GROUP 25- 
£4.19.6 ONLY. 12in. dia. round, 25 watt rating, 12,000 lines gauss, 
15 ohms. Response: 30- 10,000 c.p.s. Solid aluminium chassis. 
Heavy duty core. Brand new with 12 months unconditional guaran- 
tee. P. & P. 6/6. 

CARTRIDGES -ALL AT BARGAIN PRICES. 
SONOTONE 9TA /HC sapphire (stereo) £2 0 
SONOTONE 9TA /HC diamond (stereo) £2 5 
SONOTONE 2T ceramic HC (mono) £1 2 
ACOS GP91/3 HC (mono) £1 0 
E.R.S.M.B. crystal (mono) £1 0 
E.R.S.M.B. ceramic (mono) £1 0 
E.R.S.M.B. ceramic (stereo) £1 5 
TC8H (mono) £1 0 
TC8M (mono) f1 0 
CI stereo £2 2 
All cartridges are supplied with fixing brackets and screws at no 
extra cost. 

BARGAIN- PHILIPS INTERCOM SYSTEM -OUR PRICE 
59/6 ONLY. Retail value £6.6.0. This equipment is ideal for baby 
alarm, office, home. Hundreds of uses. Absolutely brand new in 
handsome presentation case containing all leads, etc. 12 months 
unconditional guarantee. P. & P. 3/6. 

BARGAIN -CAR RADIOS -OUR PRICE 9 GNS. Retail 
value 16 gns. Negative or positive earth (switched). Well known 
brand name. Fully transistorised, 12 volt, medium and long waves. 
Speaker and fitting kit supplied at no extra cost. 12 months un- 
conditional guarantee. P. & P. 7/6. 

BARGAIN -CAR AERIALS. OUR PRICE 22/6. Retail value 
37/6. Wing mounting, heavy chrome plate, retractable. A snip. 
Buy while stocks last. 

BARGAIN -CAR RADIO /PORTABLE -OUR PRICE 4} 
GNS. ONLY. Retail value 7} gns. Single waveband (medium). 
Fully transistorised. A beautiful radio, the performance has to be 
heard to be believed. 12 months guarantee. P. & P. 4/6. 
Free with this Radio -suitable window mounting car aerial. 

BARGAIN -SLIMLINE TV RECEIVERS IN MINT CON- 
DITION. 17in., 19in., 21 in. Checked complete and working but less 
I.F. strip. OUR PRICE £9.10.0 ONLY. I.F. strips supplied at 45/- if 
required. Fitting charge for I.F. strip £2.2.0 if requested. P. & P. 
TV Set 30/ -. P. & P. I.F. strip 5/ -. If purchased together 30/ -. 
Personal collection advised, otherwise despatched at customers risk. 

BARGAIN- DIODES -OUR PRICE £1 for 750. In 750 lots 
only. All assorted. 

Our high fidelity equipment is not advertised due to space limitations. In stock and on demonstration all famous names - 
Leak, Wharfedale, Rogers, Rason, Thorens. Up to 15% discount against recommended retail prices. 

S B ELECTRONICS ATLAS HOUSE, 
BOLTON, LANCS. 

Y OLD RD., 
Tel.. BOLTON 25881 
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Thé New Picture - Book'way of learning 

B ASICELECTRICITY(5voLs.) 
ELECTRON ICS (6voLs) 

You'll find it easy to learn with this out- 
standingly successful NEW PICTORIAL 
METHOD -the essential facts are explained 
in the simplest language, one at a time, and 
each is illustrated by an accurate, cartoon - 
type drawing. The books are based on 

This carefully planned series 
of manuals has proved a 

valuable course in training 
technicians in Electricity, 

Electronics, Radio and 
Telecommunicatins. 

WHAT READERS SAY 
"May I take this opportunity to thank you for such enlightening 
works and may I add, in terms, easily understood by the novice." 

L. W. M., Birmingham. 
"I find that the new pictorial method is so easy to understand, and I 
will undoubtedly enjoy reading the following five volumes: thank you 
for a wonderful set of books." C. B., London. 
"Please accept my admiration for producing a long felt want in the 
field of understanding Electronics.' S. B. J., London. 
"The easiest set of manuals it has been my pleasure to study." 

A TECH -PRESS PUBLICATION 
J. P. P., Taunton. 

the latest research into simplified learning 
techniques. This has proved that the 
PICTORIAL APPROACH to learning is the 
quickest and soundest way of gaining mastery 
over these subjects. 

TO TRY IT, IS TO PROVE IT *II ommImmi 
To The SELRAY BOOK CO., 60 HAYES HILL, BROMLEY BR2 7HP 
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 

IN ELECTRICITY 70/ -. Cash Price or Down Payment of I5 /- followed by 4 
fortnightly payments of 15/- each. BASIC ELECTRONICS 84/ -. Cash 
Price or Down Payment of 15/- followed by 5 fortnightly payments of 15/- 

- each. This offer applies to UNITED KINGDOM ONLY. Overseas 

customers cash with order, prices as above. 

Tick Set required (Only one set allowed on free trial) 

BASIC ELECTRICITY BASIC ELECTRONICS 
Prices include Postage and Packing. 

Signature....................................................................................................... ............................... 
(If under 21 signature required of parent or guardian) 

. NAME.. 
BLOCK LETTERS I FULL POSTAL 
ADDRESS 

VALVES SAME DAY SERVICE 
NEW! TESTED! GUARANTEED! 

SETS 1ß6, 186, 1T4, 384, 3V4, DAF91, DF91. Dx91, DL92, DL94. 
Set of 4 for 17/8. DAF96, DF96, Dx96, DL96, 4 for 28!-. 

OZ4 416 12AU6 4/9 DH81 18/8 EF183 6/9 PCL88 S/8 UCC86 9/8 
1A5GT b/- 12AU7 4/9 DR32 7/9 EF184 6/9 PENA4 8/9 UCF80 8/8 
1A7GT 7/8 12AX7 4/9 Dx91 6/8 EH90 8/8 PEN38C16/- UC1142 9/9 
11150T 7/8 12ß8GT 7/6 DE92 9/8 EL33 8/9 PFL20018/- UCH81 8/8 
MGT 7/9 20E2 10/6 DK96 7/- EL34 9/6 P3.86 9/6 17CL82 7/6 
1E5 5/8 20L1 16/9 DL35 5/- EL41 9/6 01.81 7/3 UCL83 9/8 
184 4/9 20F3 14/9 DL92 6/9 EL84 4/9 PL82 8/6 UF41 9/9 
185 4/8 20P4 1818 DL94 5/9 EL90 6/- PL83 7/- UF80 7/- 
1T4 2/9 26U4GT11/8 DL98 7/- ELMS 6/- PL84 6/3 11F89 818 
884 5/9 S0C1 7/- DY86 6/9 EM80 5/9 PL600 18/- UI.41 9/6 
854 6/9 50015 11/6 DY87 6/9 EM81 8/9 PL504 18/8 171.44 20/- 
DU40 4/6 30C17 18/8 EABC808/6 E1184 618 PM84 7/9 171.84 6/6 
5V4G SI- 30C18 9/- EAF42 8/6 E.5187 7/6 Px26 10/6 UM84 7/8 
6Y3OT 5/9 80F6 12/- EB91 2/8 EY51 7/- PY32 10/- YTY41 7/- 
554G 7/8 SOFL1 18/8 EBC33 7/8 EY88 8/8 PY33 10/- UY85 5/9 
6/30L2 12/8 30FL14 12/6 EBC41 7/- EZ40 7/6 PY80 5/8 VP4B 10/6 
BALG 8/8 SOLl 8/- EBF80 8/- EZ41 7/6 PY81 5/8 VP132121/- 
5AM6 8/8 SOL15 14/- EBF89 8/8 EZ80 4/8 PY82 6/- Z77 8/8 
BAQe 4/9 30L17 18/- EC90 20 EZ81 4/9 PY8S 5/9 Translators 
BAT6 4/- 30P4 12/- ECC81 8/9 xT61 8/9 FY88 7/3 AC107 8/8 
BAUE 6/8 30P12 11/- ECC82 4/9 KT81 15/- PY800 6/9 AC127 2/- 
BBAB 4/8 30P19 19/- ECC83 7/- N78 14/9 PY801 6/9 AD140 7/6 
613E8 4/8 30PL1 12/6 ECC84 5/6 PC88 9/6 R19 8/8 AF102 18/- 
6B08016/- 30PL1814/8 ECC85 4/9 PC88 9/8 R20 12/9 AF115 8/- 
BBJB 8/9 30PL14 14/6 ECC80412/8 PC97 8/6 TH21C 9/9 AF116" 8/- 
6F13 8/8 S6L66T 8/- ECF80 7/- PC900 8/8 U26 18/- AF117 8/8 
5F14 9/- 35W4 4/6 ECF82 6/9 PCC84 8/- U26 11/8 AF118 8/- 
5F23 12/6 36Z4GT 5/- ECF86 9/- PCC88 9/9 U47 18/8 AF124 7/6 
51(70 8/6 85A2 7/8 ECH35 8/- PCC89 10/6 U49 18/8 AF125 8/8 
6â80 4/8 8063 12/6 ECH4210/8 PCC189 9/9 1162 4/8 AF126 7/- 
5L18 8/- AZ31 9/- ECH81 2/9 FOF80 7/- 1778 8/8 AF127 8/6 
6V60 3/6 B36 4/9 ECH84 7/8 PCF82 8/- U191 11/- 0 C22 6/- 
BVBGT 8/6 B729 12/6 ECL80 8/9 PCF86 9/9 U801 18/8 0028 6/- 
6114 8/6 CCHSfi 10/- ECL82 8/9 PCF800 11/6 U801 18/9 0044 2/8 
6x6OT 5/9 CL33 18/6 ECL8S 9/- PCF801 7/8 UABC80 8/8 OC45 2/8 
7136 10/9 DAC32 7/8 ECL86 8/8 PCF802 9/6 UAF42 9/6 0071 2/6 
7B7 7/- DAF91 4/8 EF39 8/9 FCF805 9/- 1TB41 6/6 0072 2/6 
7C6 15/- DAF98 6/- EF41 9/6 PCF80611/8 UBC41 7/9 0075 2/- 
706 6/9 DCC90 8/8 E080 4/9 P0F80812/8 UBF80 8/- 0081 2/8 
7Y4 6/6 DFSS 7/9 EF86 5/6 POL82 7/8 17BF89 6/9 0081D 5/3 
10F1 15/- DF91 2/9 EF88 8/8 PCL83 9/- UBL21 9/- 0082 2/8 
10P18 16/8 DF98 6/- RF89 6/8 PCL84 7/8 U092 5/- 0082D 2/6 
12AT7 8/9 DH77 4/- EF91 8/6 PCL86 8/8 UCC84 7/9 00170 2/6 

READERS RADIO 
85 TORQUAY GARDENS, REDBR DGE, ILFORD, 

ESSEX. Tel. 01- 550 7441 
Postage on 1 valve 9d. extra. On 2 valves or more, postage Od. per 

valve extra. Any Parcel Insured against Damage in Transit 6d. extra. 
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Eddystone 
SLOW MOTION DIALS 

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

epicyclic dial 
ratio of approximately 10 to 1. 
The movement is smooth and 
free from backlash. Dial es- 
cutcheon measures 6" long by 
4" wide, finished ripple black. 

. Four lines are provided on the 
semi -circular scale for individ- 
ual calibrations, the outer line 
being marked from 0 to 100 over 
180 °. Supplied complete with 
black instrument knob 2i" 
diameter. 

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

mechanism, with a reduction template. 
ratio of 110 to 1, giving smooth, 
positive control. 
Pointer travel is 7". A circular 
vernier scale, marked 0 to 100, is 
read in conjunction with the 
lowest line on the main scale, 
which has five lines for indi- 
vidual calibration. Overall di- 
mensions 91" by 51". Diecast 
escutcheon finished glossy 

Catalogue No. 898 
A high grade assembly for pre- 
cision instrument applications. 
Gear driven, flywheel -loaded 

Eddystone Radio Limited 
Eddystone Works, Alvechurch Road, Birmingham 31 

Telephone: Priory 2231. Cables: Eddystone Birmingham.Telex:33708 
A MARCONI COMPANY LTD /ED8 
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UNIVERSAL CONNECTOR FOR EXPERIMENTERS 

THE idea for this unit was conceived when the 
author was experimenting with some audio 
equipment and kept finding that the screened 

leads to be used seldom had the right plugs to fit the 
equipment. The unit was designed so that a con- 
nection can be made quickly, in one of, many 
different ways, between four plugs and four sockets. 
Up to four different connections can be made at one 
time and the unit can also be used to join leads 
having a different plug and socket. 

The circuit is obvious from the wiring diagram 
(Fig. 1) and is self -explanatory. It can be expanded 
or reduced to the reader's requirements, in fact if 
an extra plug and socket are intoduced there are 45 
possible different connections! The wander sockets, 
1 -8, are interconnected using four short lengths of 
p.v.c. covered wire with wander plugs on the ends. 
Purists (like the author) may worry about the lack 
of screening but in fact in the prototype no trouble 
at all has been experienced due to hum pick -up. All 
the same the leads should not be made longer than 
is absolutely necessary to go from socket 1 to socket 
5. 

Construction 
Because the author has two left hands the unit had 

to be housed as simply as possible. This was achieved 
using pieces of hardboard nailed on to wooden ends 
to form a simple box. The top is drilled as in Fig. 2 
or to fit the components -the dimensions are really 
immaterial and the unit could be made much smaller 
if desired. 

When all the components have been fitted, the 
screened wire is cut into approximately lyd. lengths 
and the plugs are fitted. The other ends are passed 
through the top holes and knotted inside to secure 
them before wiring up. 

Wiring up can be carried out with 22 s.w.g. tinned 
copper wire providing the connections are kept as 
short as possible to reduce the risk of hum pick -up. 
The wire can be sleeved if desired, but this is not 
necessary if the design of the prototype is followed. 
Figure 1 shows the wiring diagram of the underside. 
All that remains now is to test the unit by passing 
an audio signal and comparing the output with that 
given by a straight- through lead. When experiment- 
ing it is useful to remember that wander, socket 
No. 9, which should be the black one, is connected 
directly to the screening. 

The cost of this unit is low and depends on the 
proverbial junk box, but even if everything is bought 
new, the unit soon repays its cost in usefulness. U 

K. RAINBOW 

Plugs 

Wander Co -axial Phono 

t # # 

Jack 

Fig. 1: Wiring diagram. 

Fig. 2: Panel drilling (see text). 

* components list 

1 jack plug; 1 jack socket; 1 phono plug; 1 phono 
socket; 1 coaxial plug; 1 coaxial socket; 9 red wander 
plugs; 9 red wander sockets; 1 black wander plug; 
1 black wander socket; 4 yds. screened wire; 22 s.w.g. 
tinned copper wire; p.v.c. covered wire; hardboard; 
softwood; nails etc; 4 No. 6 woodscrews in. 
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REFLEX 
FRONT END 

R 
EFLEX circuits have a reputation for being 
gimmicky and unstable. This one has proved 
reliable in various applications and the unit 

described should present no difficulties provided the 
layout is strictly adhered to and the coil wound 
exactly as detailed. 

The output can be fed into a conventional trans- 
istor a.f. amplifier with volume control, a four 
transistor push -pull type having proved adequate in 
sensitivity and gain. Space is available behind the 
panel for an additional paxolin board or veroboard 
on which an a.f. section can be mounted if desired. 

Circuit Description 
The aerial is fed via a 250pf trimmer capacitor 

to an aperiodic winding on the coil, loosely coupled 
to the tuned secondary winding, which in turn passes 
the tuned r.f. signal to the transistor base via a third 
inductive winding. The r.f. signal is amplified by 
the AF118 and then passed to the diode where the 
signal is demodulated and the resultant a.f. fed back 
to the base of the transistor via the 0.111F capacitor. 

The signal is again amplified and being a.f. passes 
through the 2.5mH choke and buffer capacitor to 
the output. 

vAerial 

op, SK1 

TCAr 
250pF L1 

II 

ui 
a HI 

-71.til 11I 
II I 

L2 III c 11I 
3rI] I 

iu 
VC1 iii 
300 2 III 
pF L3 iii Cl 

5000 
PF 

R1 R5 
180k11 22k0 

VC2 
10opF 

r 

L52.5mH 

Tri 
lI 

AF118 C4 
5OpF 

1111141 

C2 O1NF 
D1 

OA85 

R2 C3 
10 
kfl 125 

R3 
1kC 

R4 
10 
kII 

Fig. 1: Circuit of the reflex front end. 

-9V 
C5 
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Regeneration is accomplished by a positive feed- 
back loop (r.f.) from the collector to the tuned 
circuit and controlled by the 100pF variable 
capacitor. 

The transistor is stabilised by the potential divider 
resistors in the base circuit and the resistor /capacitor 
network in the emitter line. A 10k12 resistor gives 
bias to the diode. 
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It will be seen that the theoretical diagram coin- 
cides closely to the layout drawing showing the 
reverse side. 

The tuning capacitor can for convenience be one 
section of a two gang, or the two sections in parallel 
provided this equals about 300pF. The one used 
by the writer was a surplus 196 +110pF having a 
slow motion spindle, thus avoiding an expensive 
slow motion dial. The panel is aluminium to mini- 
mise hand capacity effects. 

The coil is made from a 2in. ferrite rod hin. 
diameter, around which is glued a sleeve of thin 
card. A further sleeve 1 din. long is made to fit loosely 
over the previous one and is the coil former. The 
clear, quick setting glue sold in tubes is best for this 
job. The wire used may be 26 s.w.g. enamelled (or 
cotton covered) and the windings should also be 

AF118 

ebs c 

+ve to VC1,VC2 
and S1 

Fig. 2: Layout and wiring diagram. Components shown dotted, 
are on the reverse side. 



* components list 

Resistors: 
R1 180kí) 
R2 10ká2 
R3 1 Id/ 

Capacitors: 
Cl 
C2 
C3 
C4 
C5 
VC1 
VC2 
TC1 

all 10 %;W 

R4 101a? 
R5 2 210.! 

0.00514F 
0.1µF 
25µF 12V electrolytic 
50pF 
25µF 25V electrolytic 
300pF air spaced 
100pF solid dielectric 
250pF compression trimmer 

Inductors: 
L1, L2, L3, L4 see text and Fig. 3 for winding details 
L5 2.5mH r.f. choke 
L6 7.5mH r.f. choke 

Miscellaneous: 
8 x 6in.,18 s.w.g. aluminium; 5 x 4in. ,' -e in. paxolin; 
AF118 transistor; 0A85 diode; S1 on /off toggle 
switch; battery clips; PP3 9V battery; transistor 
holder. 

Above chassis view of the assembled receiver. 

smeared with glue to keep them in position. The 
ends are taken through holes made in the former to 
the inside and brought out through the ends as per 
diagram. 

It will be seen that leads 1 and 2 are kept away 
from the others as they are "lively" and carry the 
r.f. feedback. 

The usual precautions should be observed when 
soldering small components to avoid overheating. 
The layout ensures that all leads are kept short and 
direct. In most instances the actual component wire 
ends can be used for wiring up. Where extra lengths 
of wire are required it will be found that 18 s.w.g. 
tinned copper wire will meet all requirements. Before 

} 
3 turns 

1o, 

To VC2 

1F 
Ferrite rod 
5 /1ódia. x ¡long 

1g 

2 

20 turns 14j 3 turns 
t 

30. 

14" 7 
To VC1 

fi 
4 turns 

To TC1 
I 

7w 

i i i u v 
2 

To 
Tn 

4 5 

To To +ve To 
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Fig. 3: Coil winding, see text for further details. 

connecting the battery, make sure that all wiring is 
correct, as the transistor can become damaged. 

Ensure that the collector is not in any way shorted 
to earth in connecting the regenerative capacitor. 
A solid dielectric type has been chosen as a protec- 
tive measure, but if an air -spaced type is to hand it 
is as well to connect a 0.01µF capacitor in series as 
an added precaution. 

Tuning Procedure 
Tuning is best carried out by bringing the circuit 

to the threshold of oscillation, with the regenerative 
capacitor, and then rotating the tuning capacitor 
through the frequency range. It is important not to 
let oscillation actually take place (whistles or 
squeals from the loudspeaker) as in this condition 
the aerial is radiating and may cause interference to 
other listeners. The 250pF trimmer will help to match 
the aerial /earth system used and balance sensitivity 
with selectivity. 

For the experimenter the range of frequencies 
covered may be altered to suit personal requirements 
by adding or subtracting to the number of turns on 
the main winding of the tuning coil. Up to ten turns 
off will bring in the 49 metre band whilst adding 
ten turns will bring in Radio Luxembourg. 

IMPORTANT 
DON'T BUY PRACTICAL WIRELESS and then 

allow it to become torn and dirty. Don't search frantically. 
through your back issues for that particular article either. 

Treat yourself, and your magazines, to a Practical 
Wireless Binder and Index. A complete year's issues all 
in one place with an index for quick reference. The 
Binder is available for just 14s. 6d., and the Index costs 
only 1 s. 6d., postage and packing included. State which 
volume number you want on the binder, if you don't, 
we'll send you a blank one. 

Available from the Binding Section, George Newnes 
Ltd., Tower House, Southampton Street, London, W. C.2 
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MOST people engaged in the design and 
development of all but the simplest items of 
electronic equipment, would agree on the 

advantages accruing from having the use of a good 
resistance substitution box. 

Laboratory class R.S.B.s are expensive and will 
not be considered. The R.S.B.s that will be covered 
will prove to be of considerable use for much 
development, and all servicing purposes. The fac- 
tors requiring consideration when drawing up the 
specification of an R.S.B. are: 1. Degree of accuracy 
required. 2. Resistance range to be covered. 3. Wat- 
tage rating required. 4. Cost in relation to 1, 2 and 3. 
5. Method of selecting required resistor. 

FACTORS 
Taking these in turn, the degree of accuracy 

required (factor 1), is commensurate with the type 
of work undertaken. Half or one per cent resistors 
are an expensive luxury if only routine development 
or servicing work is undertaken. Conversely, 10% 
or "open tolerance" 20% resistors are clearly use- 
less if required for very refined work. The best 
tolerance for all round work, including work of an 
experimental nature, is almost certainly 5%, parti- 
cularly in view of the fact that good quality 5% 
hi -stab resistors are available, at the time of writing, 
at most reasonable prices from a number of 
advertisers. 

As far as factor 2 is concerned, it is probably safe 
to say that an R.S.B. should cover as wide a range 
as practicable, otherwise the work involved is 
likely to be curtailed. Even if immediate needs are 
adequately served by an R.S.B having only a limited 
number of resistance values, provision should cer- 
tainly be made for subsequent extensions as and 
when required. 

The usefulness of the R.S.B. can be curtailed by 
factor 3 if work involving medium or high currents 
is undertaken. The current carrying capabilities of a 
resistor, expressed as a wattage in terms of E x I, 

a 
PR or 

R 
where E, I and R are voltage, current, 

and resistance respectively, must be adequate for 
the job in hand. Overheated resistors can suffer a 
resistance shift, so it is preferable to either derate 
the resistors in use or to select resistors of somewhat 
higher voltage than actually required. Unfortunately, 
high wattage resistors having a reasonably close 
tolerance (5%) are almost always wire wound, and 
therefore correspondingly more expensive. 

All the previous three factors are involved in that 
of factor 4, cost. This is a problem for the individual 
to solve. The foregoing remarks, plus his own 
experience, wealth (or lack of it!) and requirements 
must be carefully considered and a working balance 
effected. 

As far as factor 5 is concerned, ease of resistor 
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o 
X100kf1 

49 R60 
100kí1-910kí1 

Input sockets 

R72 

1Mí1-91MR 

Fig. 1: This shows the general circuitry of the Variohm resistance substitution box. There are twelve 
resistors connected to each wafer of the switch, but only three are shown in the interests of clarity. 

The small inset (left) shows the idea, however, this is only a pictorial drawing and it should not be 
taken that the switch looks exactly like that sketch shown in the inset. 



RESISTANCE MULTIPLIER 

X1K 

X10- -- X1OK 

--X100K 

selection makes some form of switching mandatory. 
There are various possible switching combinations, 
For all -round versatility, the switching circuitry used 
in the prototype under discussion is as good as most 
(and better than some). This is shown in Fig. 1 from 
which it will be seen to consist of a six -pole twelve - 
way switch, and a single -pole six -way switch. Before 
investigating the switching further, it may prove 
instructive, principally for our beginner friends to 
digress a little and look 
at "preferred values ". 
These are values origi- 
nally applied to resis- 
tors, but now being 
also applied to capaci- 
tors, for manufacturing 
convenience. There are 
13 values in the 
sequence 10, 12, 15, 
18, 22, 27, 33, 39, 47, 
56, 68, 82, 91. Multi- 
ples of x 10, X 100 
etc, up to X 100kS1 are 
also available, provid- 
ing resistors from 1051 
up to 10Mí1 in the 
same sequence. Thus 
the first sequence starts 
at 10 and ends at 91, 
the second starts at 100 
and ends at 910 and so on. Strictly speaking, as 
written above, the highest resistance available is 
9.1M12 (91) x 100kI1. A IOMSl resistor is available, 
and this is usually the highest value commonly used. 

SWITCHING 
To revert to the switching, the preferred values 

are selected by the six -pole twelve -way switch Sla -f, 
each of the decades being associated with each of 
the six poles, S2 the single -pole six -way switch being 
used to select the decade required. An example may 
perhaps clarify matters. Suppose a resistor of 560kd1 
was required, SI would be set to 5611 and S2 to the 
x lOk11 position. 56 X 10kS1 gives us the required 
560E1 resistor. 

Since there are 13 preferred values, and the most 
commonly used switches have a maximum of 12 
positions, it is unfortunately necessary to break the 
sequence by dropping a value. In the prototype, for 
reasons that are not relevant .to this article, the value 
dropped was "91". Readers interested enough to 
build this R.S.B. will have to decide for themselves 
which value to drop. 

Constructionally, the R.S.B. is very easy to build 
and, with careful shopping, need not prove expen- 

res $1ance 
substitution u 

by HT. NIiCNEN 
sive. It is contained in a home -made cabinet, to the 
dimensions of Fig. 2. S2 is a rotary "wave change" 
switch, with two poles, each of 6 ways. In order to 
reduce contact resistance the two halves of the 
switch are wired in parallel. This is by no means 
essential, and readers having single -pole switches 
having 6 or more "ways" can certainly use them. 

SI is a Radiospares Maka -a- Switch having six 
separate single -pole twelve -way wafers. There should 

A Holes- 3 /8dia. B Holes- /4dia. 

3 

7" 

FRONT VIEW 

31/4 

SIDE VIEW 

Fig.2: Dimensions of the cabinet and drilling details of the front panel 

be little difficulty experienced in wiring this up, pro- 
vided the orientation of the wafers on the shaft is 
borne in mind, though this difficulty should not arise 
if the switch is mechanically assembled prior to 
soldering the resistors on to the wafers. It is men- 
tioned because I myself found it more convenient 
to solder the resistors on to the wafers and then 
assemble these on to the switch shaft. , 

SOCKETS 
It sometimes happens that it is desirable to know 

the magnitude of the voltage being developed across 
a resistor. In experimental work, there are usually 
plenty of connecting leads going to the circuit being 
developed. It was therefore decided to add an extra 
pair of sockets, in parallel with the R.S.B.s input 
sockets, to facilitate the connecting of a voltmeter 
in order to measure the voltage being developed 
across the resistor in circuit. 

As the input sockets and internal "works" are 
electrically "floating ", it was found necessary to 
provide an additional earth socket in order to earth 
the cabinet and minimise the pickup of hum voltages 
when the R.S.B. was used on high impedance 
circuits. 
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Personal 
RECEIVER 
by D.V. Debbage 

TH E main shortwave receiver being out of corn - 
mission due to an extensive rebuilding pro- 
gramme, a unit was required which would enable 

listening contact to be kept on "eighty" and top 
band -both phone and c.w. -but which at the same 
time had to be relatively simple and quick to build. 

The Circuit 
The circuit finally arrived at is shown in Fig 1, 

the first two stages being quite conventional. 
As c.w. facilities were required, initial thoughts 

centred on a separate b.f.o. but a little experimenting 
found this to be unnecessary. The heart of this little 
receiver being Tr3 and associated circuitry from 
which it will be noted that a regenerative detector 
is used instead of the usual separate diode. 

I 21 ,.FT.1 -1 
l 

I :l; , 

1 3a1 ój- 
I T I 

1 tll 
1 

5 
I L-- ----' 

R4 

R7 

1.2kn 

In the interest of simplicity only one i.f. amplifier 
is used, the loss of the usual second i.f. amplifier 
being compensated for by using high gain trans - 
sistors in the Trl and Tr2 positions, plus the judicious 
use of regeneration in the detector stage. Tr3 thus 
fulfils three requirements, these being an increase in 
gain, increased selectivity by narrowing the response 
curve of i.f.t.2, and rendering c.w. and most s.s.b. 
signals intelligible. 

For a.m. reception VR1 is advanced to a point 
just short of oscillation, and for c.w. and s.s.b. 

reception the detector 
should be just gently oscil- 
lating. Incidentally, seven- 
teen different regenerative 
configurations were tried 
entailing six different 
types of transistors before 
a satisfactory circuit was 
found. In the prototype 
this detector stage slid 
gently into oscillation with 
VR1 two -thirds advanced. 

In Fig. 1 a dotted capa- 
citor (Cr) is shown con- 
nected between the col- 

- lectors of Tr2 and Tr3. 
This is the regenerative 
feedback path and it will 
probably be found on 
testing that there is 
sufficient stray capacitance 
present for correct opera- 
tion. However, should re- 
generation not take place 
at any setting of VR1, a 
small fixed capacitor in 
the region of 2pF can be 
used, or a "twisted pair" 
may be tried. 

As stated earlier, cover 
was required for "eighty" 
and top band and the 
Denco Range 3 coils were 
used -blue for the aerial 
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Fig. 1: The theoretical circuit. 
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* components list 

Resistors: 
R1 39kí2 
R2 22kí2 
R3 3.9kS2 
R4 68kí2 
R5 10k12 
R6 1.21d/ 
R7 1.2kí2 

R8 
R9 
R10 
R11 
R12 
R13 

10k12 
1 .2k12 
18kí2 
56k12 
1 2kí2 
680Q 

all 10%1W miniature 

Semi -conductors: 
Trl, Tr2 MAT121 
Tr3 0C45 
Tr4 0071 

Inductors: 
L1, L2, L3 Denco, code blue 
L4, L5, L6 Denco, code red 3T transistor coils 

I.F.T.1. Weyrad P50 /2CC 
I.F.T.2. Weyrad P50 /3CC 
R.F.C. 1 .5mH r.f. choke 

Capacitors: 
Cl 50µF 12V electrolytic 
C2 0.01µF 
C3 0.01µF 
C4 0.1µF 
C5 0.01µF 
C6 0.1µF 
C7 50µF 12V electrolytic 
C8 8µF 12V electrolytic 
C9 0001µF (1000pF) 
C10 25µF 6V electrolytic 
Cp }see text 
Cr 
VC1/VC2 Twin gang 310pF with trimmers 

Miscellaneous: 
VR1 500kí2 potentiometer; VR2 5kí2 potentiometer 
with switch (S1); headphones 2000 -400012 im- 
pedance; battery PP4 or PP9 (9V); 2 B9A holders. 

coil and red for the oscillator, the capacitor denoted 
Cp in Fig. 1 being 1100pF. 

There is no reason why other ranges should not be 
used and if this is done the value of Cp and the pin 
connection for connection of this capacitor can be 
ascertained from the leaflet supplied by the manu- 

facturers with each coil. 
The i.f. transformers listed were used solely because 

they were to hand at the time of construction but 
other transistor types may equally be used. If avail- 
able, a double tuned transformer in the i.f.t.1 posi- 
tion would be preferable. 

The detector is shown feeding 
a single stage amplifier which is 
more than adequate for use with 
phones. If it is decided to feed 
a separate amplifier and loud- 
speaker, Tr4 and associated com- 
ponents may be omitted and the 
a.f. signal taken off at the point 
marked X. 

Regarding the volume control 
VR2, this is a necessity as the 
audio output is controlled by this, 
and in no event should the re- 
generation control VR1 be used 
to control volume as sometimes 
suggested for circuits of this type. 
The function of VR1 is to keep 
the detector in its most sensitive 
state at all times. 

Construction 
The prototype was built on a 

paxolin sheet 6 x 6 x i in. with 
a similar piece bracketed on to 
form a front panel. 

A general wiring diagram is 
shown in Fig. 2 but no measure- 
ments are given, as the size of 
individual twin gang capacitors 
varies somewhat but the relevant 
component positions and connec- 
tions can readily be seen. 

Although a single range is to 
be covered, it will be noted that 
the plug -in method has been used 
because with these coils it is 

-continued on page 337 
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Fig. 2: Component layout and wiring on the underside. 
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steps to h. -fi 
PART FIVE YOUR EQUIPMENT AND YOU ZAIN SMITH 

0 UALITY of sound is, to some extent, a 
personal thing. It has been said that one man's 
fidelity is another man's distortion. No hard 

and fast rules can be made as to what turntable 
should go with what pick -up etc. It is all really a 
matter of personal choice. There are some parallels 
to draw, however broad you may wish to space 
them. For instance, you would not, through sheer 
common sense, fit a ten -and -sixpenny crystal cartridge 
into a £12 pick -up arm, the reason being that the 
vices of the cartridge would heavily outweigh the 
virtues of the arm. So it is up to you and your 
pocket. Only a rough guidance can be given and 
this is what this series of articles has tried to do. 

Choice 
Stereo or mono ? The answer to this depends not 

only on your pocket but also on your circumstances. 
If you are living in a bed -sitting room measuring 
nine feet square, a stereo system could not be 
recommended. True there are several small stereo 
systems on the market but the loss of quality, which 
must accompany these small systems, does not make 
them a good investment for high fidelity fans. It 
should also be remembered that a mono system 
costing, say, £100 will usually be far superior in 
quality to a stereo system of comparable price. 

Whether you choose stereo or mono it is recom- 
mended that you choose a stereo pick -up and if 
necessary suitably connect it for mono operation. If 
you decide on stereo, you may be wondering why 
you should not go out and simply buy a one piece 
stereogram and be done with it. There are several 
factors, so let us run briefly through some of them. 

The main reason is that no matter how large the 
stereogram is and even with speakers at either end, 
the correct position of the speakers for stereo listen- 
ing is rarely achieved. The distance between each 
speaker should be the same as the distance from 
the listener to either speaker. Another reason is that 
when speakers are in the same housing as the pick- 
up and turntable, acoustic feedback oscillation is a 
hazard. This is due to vibration from the speakers 
being fed back to the turntable and pick -up and 
being re- transmitted through the system. If you still 
decide on a stereogram, remember that, in some 
models, the quality of the parts that count can some - 
'times be questionable. Most of your money may be 
for the cabinet. 

What equipment should you purchase ? Let us 
assume that you are going to have a stereo system 
and you can budget for £100. Your dealer will 
recommend several different makes but here are 

336 

some pointers to bear in mind. For reasonable quality 
in an integrated turntable and pick -up unit the 
Garrard SP.25 fares well. Fit this with a Decca 
Deram stereo cartridge and for less than £20 plus, 
say, £5 for a plinth, your weakest link is off to quite 
a good start. If, like the majority of P.W. readers, 
you want to build your amplification system, then 
perhaps two Mullard 510s plus the Mullard stereo 
pre -amplifier might be considered. Several firms 
advertise kits for these. If you prefer to buy, then 
£35 will get you a Rogers Cadet Mk. 3 stereo valve 
amplifier. For speakers a couple of Wharfedale 
Super 1Os in suitable enclosures, which you may or 
may not build yourself, and your system is ready 
to go. Good quality should be obtainable from this 
type of system. 

Just one tip if you buy the Garrard SP.25. This 
unit has a facility whereby at the end of each 
record the pick -up lifts, returns to its rest and the 
unit switches off. This feature is not really necessary 
in a high fidelity unit and removal of the mechanism 
reduces lateral friction of the pick -up arm to one- 
tenth of the original value ! Removal of the mecha- 
nism is a simple job and it certainly reduces record 
wear. 

Other Considerations 
Having installed your system, you will now have 

to make sure that you do your part to keep it at 
peak performance. This means, essentially, care of 
your records and stylus. One of the most hazardous 
occupations in which a gramophone record can 
indulge is dust collecting. There are several devices 
on the market for removing dust from records but 
prevention is better than cure. The Watts "Dust 
Bug" is a device with a felt roller and a brush, which 
traverses the record while it is playing, rather like 
a pick -up, collecting dust from the surface of the 
disc. 

If your pick -up has a hydraulic raising and lower- 
ing device, then use it. It can operate the pick -up 
far more gently than your hand and it will protect 
your stylus and records. Remember, if you drop 
your pick -up you can damage the cartridge or, at 
the best, you can chip the stylus. A worn or chipped 
stylus will damage your records and that is a 
reminder to renew your stylus regularly. Do not 
wait until you can hear something wrong for, by 
then, the damage is done. 

Make sure that all interconnecting leads between 
the various units are screened. If you are troubled 
by hum this can be due to "earth loops" sometimes 
caused by screened leads having the screens earthed 



at both ends. To obtain best results from speakers, 
try different positions, as this can sometimes im- 
prove matters. Generally, speakers perform better 
when placed in the corner of the room. 

With stereo systems it is important that left and 
right hand channels are connected correctly. It is 
also important to ensure that the speakers are 
phased correctly. That is, to ensure that both cones, 
when fed with the same signal, move in and out 
together. If they do not there will be detraction 
from the overall sound and a noticeable lack 
of "presence ". One way to check is to listen 
to a mono recording with a good deal of bass, 
while reversing one pair of speaker leads. With the 
speakers out of phase a loss of bass will be most 
noticeable. When carrying out this test remember 
to switch the appropriate selector on your amplifier 
to "mono" thus paralleling both channels. 

A good idea, when setting up a stereo system is 
to buy the Decca L.P. "How to give yourself a 
stereo check out ". This disc has about one dozen 
tracks, each designed to test a different aspect of 
your system. Having set up your sound system, you 
may want to add a v.h.f. /f.m. tuner in order to get 
high fidelity radio reception. If you have a mono 
system then you have two alternatives, either to 
build from a kit or buy. If yours is a stereo system, 
then at the moment, you will have to buy. 

Broadcasts 
Stereo transmissions are beamed on multiplex 

signal containing information for both left and 
right hand channels. How then does one aerial and 
one tuner give signals for each channel ? To do this 
a stereo decoder must be used. This is connected 
between the tuner and stereo amplifier and splits 
the multiplex signal into l.h. and r.h. channel in- 
formation suitable for feeding into the amplifier. 

Aerial 
speaker 

Right 

VHF 
tuner 

Stereo 
decoder 

Stereo 
amplifier 

Left 

L.H. 

speaker 
Fig. 7: Block diagram of a simple scheme for the reception of 
stereo broadcasts. The various units are at present avalable 

both ready built and in kit form from advertisers in P W. 

Whether you consider stereo radio worth while is 
another matter. The BBC transmissions are very 
sparse at the moment and there is little to indicate 
that this will change in the near future. It is, how- 
ever, definitely on the way. Tuners have not been 
specifically dealt with in any part of this series 
because most people will probably wish to start with 
a record reproducing system. Having, I hope, given 
you enough information to do this, I am sure your 
interest, and appetite, will sharpen sufficiently to 
make you investigate tuners. If you feel like building 
one, how about starting with the transistorised 
switched FM tuner described in PRACTICAL WIRELESS 
a few months back ? 

This series was not meant to be a technical thesis 
on record reproduction, merely, as the title sug- 
gests, some general notes on the subject. I hope it 
has been helpful. 

PERSONAL 4 RECEIVER 
-continued from page 335 

very easy to damage the formers when directly sol- 
dering to the pins, and furthermore other ranges 
can be used as desired. 

When all wiring is completed, check all connec- 
tions carefully, and if satisfied all is in order, connect 
the battery and switch -on. 

The alignment procedure will not be repeated here 
as this has been described many times in these 

Rear view of the Personal 4. 

pages, also complete instructions are given in book- 
let D.T.B.4 available from the coil manufacturers 
for the modest sum of two shillings. 

During alignment keep VR1 fully retarded until 
completion when i.f.t.2 can be peaked with VR1 
advanced to the point of near -oscillation when it 
will be found that the sensitivity and selectivity of 
the unit will be extremely good for such a relatively 
simple receiver. 

A vacancy exists on the staff of 

PRACTICAL WIRELESS 
PRACTICAL TELEVISION 

Experience in this field is essential. Applicants are invited 
to contact -The Editor, 

Practical Wireless /Practical Television, Tower House, 
Southampton St, London W.C.2. 

AND THE NEXT, PLEASE! 
To borrow the well known advertising phrase -That's Roy, that 
was/ We had to insert a footnote to the June leader owing to 
the substitution of Roy Mason for Edward Short (himself only 
recently substituted for Anthony Wedgewood -Benn) as the 
resident Postmaster General. We now have to bid farewell to 
Mr. Mason and welcome John Stonehouse to a seat that 
hardly had time to get warm. We are offering no prizes for 
guessing who will be next month's PMG! 
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Starting Next Month 
SPECIAL 8 -PAGE 

PULL -OUT SUPPLEMENT 
1st of THREE special 

sections on 

AUDIO 
The October supplement is a 

comprehensive guide to 
AMPLIFIERS, TUNERS AND 

TAPE RECORDERS. 
Also 

AUDIO CONSTRUCTION 

PROJECT 
HOW TO BUILD THIS AMPLIFIER 

MODULE 

And all our regular features 

PLACE A REGULAR 
ORDER NOW FOR 

PRACTICAL 
WIRE LESS 
AND BE SURE OF ALL 

THESE SPECIAL AUDIO 
SUPPLEMENTS 
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WIRELESS INDEX 
The index to Volume 43 of Practical Wireless 
is now available from the Post Sales Department, 
George Newnes Ltd., Tower House, South- 
ampton Street, London, W.C.2. 

The price is is. 6d. inclusive of postage. 

FIVE STEPS TO HI -FI 
In Part three, page 203, second column, 
40th line. This should read ... "where n is 
the ratio of the number of turns of the 
Primary to those of the Secondary." 

PORTABLE KEYLESS ORGAN 
Moviecol Enterprises Limited have drawn 
our attention to the fact that the "Sty lo- 
phone" electronic organ is the subject of 
British Patent application No. 16619/67. 

Build the 

PRACTICAL TELEVISION 
VALVE TESTER 

A novel design that can be used for testing valves according 
to makers' data, for plotting valve characteristics under common 
or unusual operating conditions and for providing variable 
stabilised supplies for experimental design work. 

DEALING WITH CHAIN -REACTION 
FAULTS 

How receiver faults are linked and what to check after the 
obvious breakdown has been cleared. 

THESE AND MANY OTHER FEATURES IN THE 
SEPTEMBER ISSUE ON SALE AUGUST 23rd 

DISCOVER 
the new easy way to 

MAKE MICROCIRCUITS 
work for you. 

FOLLOW THE I.C. 
special series in 

PRACTICAL ELECTRONICS 
on sale August 16th 



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

THE MAGNIFICENT 
ROAMER 717 

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

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

Extra tuning of Luxembourg, etc. 

Built in ferrite rod aerial for Medium and 
Long Waves. 

5 Section 22 inch chrome plated telescopic 
aerial for Short Waves -can be angled and 
rotated for peak S.W. listening. 

Socket for Car Aerial. 

Powerful push pull output. 

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

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

Air spaced ganged tuning condenser. 

Separate on/off switch, volume control. 
wave change switches and tuning control. 

Attractive case with hand and shoulder 
straps. Size 9in. x Tin. x 4in. approx. 

First grade components. 

Bogy to follow instructions and diagrams 
make the Roamer 7 a pleasure to build with 
guaranteed resulta. 

Total building costs 

£5.19.6 7/6 
Personal Earpiece with switched socket 
for private listening 5/- extra. 

NEW 
LOOK 
MELODY 
SIX 
TWO WAVEBAND 

PORTABLE 

8 stages -6 transistors and 2 diodes 
Covers Medium and Long Waves. Top quality 3in. Loudspeaker for quality output 
and also with Personal Earpiece with switched socket for private listening. Two 
lt P stages for extra boost. High "Q ". Ferrite Rod Aerial. Push -pull output. 
Handsome pocket size case with gilt fittings. Size 65 x 4 x 2in. 

Total building costs 

6 9' 6 P.4 3P. 
Parts Price List and easy build plans 
2/- (Free with parts). 

Parts price list and easy 
build pians3 /- (Free with partb) 

Total building costs 

44'6 PEt P 

3/6 

MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND (to 50 
metres approx.) PORTABLE 
WITH SPEAKER AND EARPIECE 
Attractive black and gold case. Size 55 a 15 x 
3 ;in. Fully tunable over both Medium and Long 
Waves with extended M.W. band for easier 
tuning of Luxembourg, etc. Ail first grade com- 
ponents -7 stages -5 transistors and 2 diodes, 
supersensitive ferrite rod aerial, fine tone moving 
coil speaker, also Personal Earpiece with switched 
socket for private listening. Easy build plans and 
parts price list. 1/6 (FREE with parts). 

Total building costs 

47'6 P. ft P. 

3/9 

MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND (to 50 
metres approx.) PORTABLE 
WITH SPEAKER AND EARPIECE 
Attractive case with red speaker grille. Size 5ì5 x 
45 x 1tin. Fully tunable. 7 stages -5 transistors 
and 2 diodes, ferrite rod aerial, tuning condenser, 
volume control, fine tone moving coil speaker also 
Personal Earpiece with switched socket for private 
listening. All first grade components. Easy build 
plans and parts price list 1/6 (FREE with parts). 

Total building costs 

79'6 P. Et P. 
4/6 

SIX WAVEBAND PORTABLE 
WITH 3in. SPEAKER 
Attractive case with gilt fittings, size 75 x 55 x 
13in. World wide reception. Tunable on Medium 
and Long waves, two short waves, Trawler Band 
Plus an extra M.W. band for easier tuning of Lux- 
embourg, etc. Sensitive ferrite rod aerial and 
telescopic aerial for Short waves. Ail top grade 
components. 8 stages -6 transistors and 2 diodes 
including Micro -Alloy R.P. Transistors etc. 
(Carrying. strap 1/6 extra.) Easy build plans and 
parts price list 2/- (FREE with parts). (Personal 
Earpiece with switched socket for private listening 
5/ extra.) 

Total building costs 

6 9' 6 P4 
6 

P. 

THREE WAVEBAND PORTABLE 
WITH 3in. SPEAKER 
Attractive case size 75 x 55 x 1/)n. with gilt 
fittings. The ideal radio for home, car or outdoors. 
Covers Medium and Long Waves and Trawler 
Band. Special circuit incorporating 2 R.F. Stages, 
push pull output, ferrite rod aerial, 7 transistors 
and 2 diodes, 3in. speaker (will drive larger 
speaker) and all fret grade components. Easy 
build plans and parts. Price list 2/- (FREE with 
parts). (Personal Earpiece with switched socket for 
private listening 5/- extra.) 

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

Saturday 9 -12.30 p.m. 

61 HIGH STREET, BEDFORD 

Telephone: Bedford 52367 

339 



LETTERS 
.1 I. The Editor does not necessarily endorse the views expressed by correspondents. 

Sorry 
Having just noted the appearance 

of the June issue with my article 
"Experimental Transistor Milli - 
voltmeter" pages 116 -118, I append 
a list of errors for which I apologise. 
p.116 column 1, line 20 ... "of 
between say 50µA and 2mA ". 
p.118 column 1, line 13... "of 
values for VR1 ". 
p.118 captions to Figs. 2, 3 and 
4 ... "For R2 read VR1 ". 
p.118 column 2, line 7 from the bot- 
tom ... "currents below 100µA ". 
p.118 column 2, line 2 from the 
bottom ... "sensitivity between 
501/A and 2mA ". -P. Williams 
(Paisley, Renfrewshire). 

The other leg 
Regarding Mr. G. Williams' 

(E.17) letter in the July issue, I 
wonder if he is going to publish a 
decoder key for his interesting 
information. I wonder if a binary 
code was used. Some economy of 
"bits" seemed to have accrued, but 
then redundant information seemed 
to have crept into some "words "? 
(Perhaps there are some teething 
troubles in the equipment). By the 
way, I have NEVER been able to 
get my 0C45's to oscillate above a 
few (very few) mega- hertz /cycles 
(envy !) -K. Smith (E.17). 

* * * 
I would like to comment on the 

subject of the 0C45 transistor, 
owned by Mr. G. Williams, who 
claims in the July issue of your 
magazine, that it functions at 
30Mc /s. 

The manufacturers of this device 
claim an upper frequency limit of 
6Mc /s, and I would like to point 
out to Mr. Williams that this tran- 
sistor is of the alloy junction con - 
struction. This is fabricated by 
alloying a metal containing large 
amounts of p -type impurity on to 
each side of a wafer of n -type 
semiconductor, this latter forming 
the base. By the very nature of this 
type of construction, the base 
region is physically rather thick, 
typically of the order of 0.0002 
inches. 

Now, it can be shown that the 
high- frequency cut -off, fT, is in- 
versely proportional to the square 
of the base thickness. Other factors 
do enter into the expression, but 
this is the predominant term. Thus, 
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it can be seen that the thicker the 
base region, the lower will be the 
high- frequency cut -off, which can 
be shown to be no greater than 
6Mc /s, for the 0C45. 

Transistors which do operate at 
very high frequencies are generally 
of diffused construction, where 
n -type and p -type impurities are 
diffused into an n -type collector 
region, for an n -p -n transistor. 
Base thicknesses of less than 
0.00005 inches can be achieved 
using this technique, thereby in- 
creasing the value of fT. 

If Mr. Williams does have an 
0C45 which operates at 30Mc /s, 
then I suggest either that his device 
is incorrectly labelled, or that he 
send it back to the manufacturers 
for further investigation; after all, 
he might have discovered some new 
effect! -C. J. Gibbins, B.Sc. 
(Liverpool). 

Solid status 
Solid state apparatus employs 

transistors and diodes of silicon 
or germanium. The components 
are usually mounted on printed 
circuit boards and the connections 
are soldered. There are no valves 
employed and no components 
which are liable to deteriorate with 
age. The solid state circuit produces 
only small amounts of heat unlike 
many valve circuits which some- 
times appear to compete with elec- 
tric heaters for honours. It is 
however more likely to be damaged 
by heat than valve apparatus and 
should therefore never be mounted 
near any source of heat. 

In general, therefore, a solid 
state apparatus will continue to 
work after being dropped on the 
floor, whilst any other type won't. 
This criterion however is not recom- 
mended as a practical method of 
differentiating circuits. -P. Hardy 
(Surbiton). 

* * * 
In reply to Mr. Tomlinson (July, 

1968) I think I know the answer. 
Solid State. We have seen a 

recent example of how to mystify 
the uninitiated where an easily 
understood symbol c /s, meaning 
cycles per second, became Hz 
pronounced (by me) HURTSES 
in memory of childhood pains in 
the physics lab, where a sadistic 
schoolmaster demonstrated alter- 
nating current with a shocking coil. 

"Several thousand volts, my boy, 
but it doesn't hurt because there's 
no current." 

I think that same schoolmaster 
must have passed through the liquid 
state to the SOLID STATE and 
given the name in memory of him- 
self. (Jones minor used to add 
"FROM THE NECK UP ").- 
G. C. Turner (East Grinstead). 

* * * 
In response to W. J. Tomlinson's 

query on the term "Solid State" 
(July issue). This term is given to a 
piece of electronic equipment which 
has no moving parts, such as relays, 
etc. For example: One could call 
an audio amplifier a solid state 
device, in the way that it is 
purely electronic. -G. Drinkwater 
(Manchester). 

Those 'B' licensees 
With reference to Mr. E. Mason's 

letter in the July issue I feel I must 
protest. I do not claim the ability 
to read the PMG's mind but per- 
haps I might suggest a reason for 
the lowering of B licensees permits 
to two metres. 

Like the high frequency bands 
the two metre, seventy centimetre 
and twenty -three centimetre bands 
are harmonically related. Thus 
standard seventy centimetre prac- 
tise is the use of a low powered two 
metre rig to drive a tripler- amplifier, 
with a similar arrangement for 
23cm. Since the facility for two - 
metre operation therefore already 
exists why not allow Sound B 
licensees to use the band? The same 
conditions do not apply to the 
four metre or lower bands since no 
such harmonic relationships apply. 

Mr. Mason appears to believe 
B licensees inferior to their Sound 
A counterparts. Why? We pass the 
same written examination, our 
technical competence is the same or, 
in some spheres, better. What, may 
I venture to ask, is the difference 
between a good B licensee and his 
A counterpart operating in the 
same mode on 70cm or above? I 
cannot speak for all Sound B 
amateurs but I, and I know of a 
number like myself, have never 
wanted to operate on anything 
other than Sound B territory. In 
addition my interest is the phase to 
amplitude s.s.b. technique, so why 
take the morse test ? -R. G. 
Mannas, G8BIK (London, N.22). 



Nearly 1,700 Circuits and Diagrams plus full repair data for 

800 POPULAR MODELS 
1968 RIGHT BACK TO 1965 

Radio & TV Servicing 
Big time -saving repair library to 
step up your earnings 

Printed panel diagrams 
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Component layout diagrams 

Drive -cord diagrams 
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VHF 
osc 

Block diagrams 

Here is a great new edition of RADIO Et TV SERVICING, 
to save your time, to boost your earning - power. Packed 
with CIRCUITS, REPAIR DATA and vital information, it 
covers all the popular 1965 -1968 TVs, Radios, 'Grams, Re- 
cord Players and Tape Recorders -including latest data on 
COLOUR TV. Thousands of sets of 
previous editions sold. Now you can 
examine this big NEW edition free for a 

week. 3 handsome volumes -over 
1,500 pages written by a team of re- 
search engineers- there's no other 
publication like it. Speeds up repair 
work for year after year. Hurry -send 
no money - simply post this 
coupon below ... There can be no 
reprint once stocks are sold and 
there's absolutely no obligation 
to buy under this free trial offer. 

FULL DATA AND CIRCUITS 
FOR REPAIR OF 

TELEVISIONS including 

COLOUR TV 
RADIOS, RADIOGRAMS 
CAR RADIOS 
RECORD PLAYERS 
TAPE RECORDERS 

SERVICING DATA FOR ALL THESE MAKES 
Aiwa, Alba, Baird (including colour TV), Beogram, Beolit. Bush, Carousel, 
Cossor, Dansette, Decca, Defiant, Dynaport, Dyratron, Eddystone, Ekco, 
Elizabethan, Ever Ready, Ferguson, Ferranti, Fidelity, G.E.C. (including colour 
TV), Grundig, H.M.V., Kolster -Brandes, Hitachi, Invicta, McMichael, Mar - 
coniphone, Masteradio, Motorola, Murphy, National, Newmatic, Pam, 
Perdio, Peto- Scott, Philips (including colour TV), Portadyne, Pye, Radio - 
mobile, R.G.D., Regentone, Roberts' Radio, Sanyo. Sharp, Smith's Radio - 
mobile, Sobel' (including colour TV), S.T.C., Sony, Standard, Stella, Stereo - 
sound, Teletron, Thorn, Trans Arena, Ultra, Van Der Molen, World Radio. 

PLUS DEVELOPMENTS 
IN RADIO AND TELEVISION 
Including- Integrated Tuners, Stereo Multiplex 
Broadcasting -The Zenith -G.E. System : Re- 
ceiver, Decoder and adjustments, Aerial, etc. 
Colour TV Receivers, Colour TV Test Card F, 

Servicing Transistor Equipment, Chemical Aids 
to Servicing, Batteries and Rechargeable Cells, 
Sound -on- Sync., Double Line Sync., Silicon 
Transistors, etc. 

IT'S YOURS BY POST ON 

7 DAYS' 

FREE 
TRIAL 
Absolutely no obligation to buy 

OVER 1,500 PAGES, PACKED WITH CIRCUITS, 
COMPONENT LAYOUT DIAGRAMS, PRINTED PANEL 
DIAGRAMS, TABLES AND WAVEFORM GRAPHS 
Handsomely bound in rich maroon and gold. 

1 
To: 
Buckingham Press Ltd., 18/19 Warren Street, London, W.I. 
Please send Radio and TV Servicing, 3 volumes, without 
obligation to buy if you accept my application. I will return 
the books in 8 days or post: 
Tick (I) Full cash price of £12, or 
here 15/- dep. and 16 monthly payments of 15/ -. 

If you are under 21 your father must fill up coupon. 

Full Name _.___ __......_. Pleaserfak ¡/l hers 
(Block letters) 

The address on left Is 

Address .. _... ...... ___...... fhtYteur property 

unfurnished 

Furnished acorn: 
Temporary 

address 
Occupation _.. _._ __._ _.... nos os al bow 

a, 
Signature _.. .... . jl 

Mr. please 

Miss 
Credit price £12 15s. For Eire & N.I. send £12 
with coupon. Elsewhere overseas add I0 /- 
p. & p. RV3/3775 

L r 

County 
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MINIATURE WAFER SWITCHES 
4 pole, 2 way -3 pole, 3 way -4 
pole, 3 way -2 pole, 4 way -3 pole, 
4 way -2 pole, 6 way -1 pole, 12 
way. All at 3/6 each, 36/- dozen, 
your aeeortment. 

WATERPROOF HEATING 
ELEMENT 

26 yards length 70W. Self- regulating 
temperature control. 10 /- post free. 

BLANKET SWITCH 
Double pole with 
neon let into aide so 
luminous In dark, 
ideal for dark room light 
or for use with waterproof 
element -new plastic case. 
7/6 each. 

COPPER CLAD ELEMENT 
1250 watts-Nt. long but bent to U shape, ideal 
for overhead heater -just mount reflector above. 
12/6 each, plus 4/6 post. 56 dos. poet paid. 

MAINS RELAYS 
Type A 210/250V AC coil, 2 typez, one for single 
whole chassie mounting, has 3 paire heavy duty 
changeover contacts. 8/6 each. 
Type N in clear plastic case on tin base, plugs into 
octal valve holder. 2 pairs changeover contacts. 
12/6 each. 

TRANSISTOR 
SET CASE 

Very modern cream cabi- 
net, size 53 x 3 x 11in. 
with chrome handle, tun- 
ing knob and male. Price 
4/0 plue 2/- postage. 
Printed circuit board for 
this case TRF circuit 2/8, 
superhet 8/8. 

750mW TRANSISTOR 
AMPLIFIER 

4 transistors including two In push -pull. Input for 
crystal or magnetic microphone or pick-up -feed- 
back loops- sensitivity 6mV. Price 19/8. Post and 
insurance 2/6. Speakers, 31n. 12/6, Sin. 13/6. 
6 x4i5e. 14/8. 

SOLID STATE IGNITION 
Big things are claimed of Electronic ignition aye - 
tems and if you would like to try for yourself a 
circuit was described in "Practical Electronlce" 
(Sept. 1966). This requires a silicon controlled 
rectifier, four transistors and other components 
available as a kit. Price 28.15.0 post free. 

GANGED POTS 
Standard type and size with good 
length of spindle -made by 
Morganite. List price le 10 /- each 
but if you act quickly you can 
have them at 1/6 each. Following valves in stock 
all "fin" -100K +100K -500K +500K all new 
and unused. Post 2/9 on 1st doz. then 1/- per doz. 
6 doz. or more post free. 

THE TUBE IS FREE 
This month with our 15/20 watt fluorescent kit we 
give a free 161n. tube. Ideal for fish tank, plant 
growing, or any normal lighting situation. Costa 
leas than ld. per day if left on all the time. Kit 
comprises Atlas choke, TV suppressed starter, 
three lampholders and two terry tube clips. Only 
19/6 plus 4/6 Poet and Packing, and the tube is 
yours for nothing, but you muet collect this. 

MAINS TRANSFORMER SNIP 
Making a power pack for 
amplifier or other equip- 
ment? These transfor- 
mers have normal mains 
primaries (230/40V) and 
isolated secondaries. Two 
types: (1) 12V 500mA at 
9/6. (2) 15V 500mA at 
10/5. 

CAR BATTERY CHARGER 
12V 1 amp. -will keep your battery up to scratch. 
Maine transformer with secondary isolated metal 
rectifier all housed in neat metal box with mains 
flex and charging lead terminated with heavy duty 
battery clips- bargain at 27/8 plus 3/6 P. A P. 
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DRILL CONTROLLER 
Electronically changes speed from 

approximately 10 revs. to maxi- 
mum. Full power at all speeds 

by linger -tip control. Kit includes 
all parts, case, everything and full 

instructions. 19/8 phut 2/6 post and 
insurance. Or available made up 

32/6, plus 2/6 post. 

BARGAIN OF THE YEAR 

MICRO -SONIC 
7 translator Key chain Radio in 
very pretty caee,slae 2f x 28 x lOIn. 
-complete with soft leather zipped 
bag. Specification:- Circuit: 7 
transistor superheterodyne. Fre- 
quency range: 530 to 1600 Kc /s. 
Sensitivity: 5mv /m. Intermediate 
frequency: 465 Ke/s, or 455 Kc /s. 
Power output: 40mW. Antenna: 
ferrite rod. Loudspeaker: permanent 
magnet type. In transit from the East 
these seta suffered slight corrosion as the 
batteries were left in them but when this 
corrosion is cleared away they should work 
perfectly- offered without guarantee except 
that they are new. 19/6 plus 2/6 post and ins., lees batteries 

HI FI BARGAIN 
FULL FI 12 INCH LOUDSPEAKER. This is undoubtedly one 
of the finest loudspeakers that we have ever offered, produced 
by one of the country's most famous makers. It has a die -cast 
metal frame and is strongly recommended for HI -Fi load and 
Rhythm Guitar and public address. 
Flux Density 11,000 gauss -Total Flux 44,000 Maxwells - 
Power Handling 15 watts. R.M.B. -Cone Moulded fibre -Freq. 
response 30- 10,000 c.p.s.- specify 3 or 16 china -Main reso- 
nance 60 c.p.a.- Chassis Diam. 12in. -128 over mounting 
;uge -Bafe hole 11ín. Diam.- Mounting holes 4, holes -;)n. 
rliam. on pitch circle Ilfin. dram. -Overall height 53 In. A £b 
speaker offered for only 83.9.6 plus 7/6 p & p. Peat miss this offer 

THIS MONTH'S 
CONTACT THERMOSTAT 

As Its name implies this will give control 
without being inserted, i.e. just strap it to 
the water tank (or hold it with magnets). 
Has dozen. of applications, e.g. let the 
wife's smoothing iron or your soldering 
Iron rest on it, will stop It from overheating 
whilst keeping it always at the ready. 
Fitted with calibrated dial for setting 
between 90 °- 190 °F. or with dial removed 
range setting is between 80 °- 800 °F. 
Price 10 /-. 

SNIP 

AC FAN 
Small but very 
powerful maim 
motor with 6 ;in. 
blades. Ideal for 
cooling equip- 
ment or as extrac- 
tor. Bilent but very 
efficient. 17/8, post 
4/8. Mounts from 
back or front with 
4BA screws. 

TELESCOPIC 
AERIAL 

for portable, car radio 
or transmitter. Chrome pla- 

ted -six sections, extends from 1,3 
7; to 471n. Hole In bottom for 6BA 

screw. 

QUICK CUPPA 
Mini Immersion Heater, 350w. 
'200/240v. Boils full cup in about 
two minutes. Uae any socket or 
lamp holder. Have at bedside 
for tea, baby's food, etc. 19/8, 
post and insurance 1/6. 12v. car 
model also available. 

MOTOR BARGAIN 
Bilent running mains motor by very famous maker. 
Ideal for gramophone, tape recorder, fan, etc., etc. 
200/250 volts AC., shaded pull start. Size appros. 
2f x 24 x lfins. 1,400 r.p.m. Spindle diameter lissier 
Spindle length fin. Brand new, guaranteed. Price 9/6, 
Plus 3/- post. 

FLUORESCENT LIGHTING SNIP 
THE TWENTYLITE 

A Fluorescent lighting 
unit made by the famous 
Atlas company, with 
super silent polyester 
filled choke and radio 

suppressed starter. The tube 
springs in and ont and the whole unit is 

beautifully made and finished white enamel. Amazingly 
economical. If left on all the time coats only one penny per day 

(mes ; unit). Measures 2ft. long. Is Ideal in Kitchen, Bedroom, Hallway, 
Porch, Loft, etc. Don't mise this amazing offer. 39/6 with tube. Assembled 
ready to install. Postage and Insurance 6/6 extra. 

RADIO STETHOSCOPE 

Easiest way to fault find- traces signal from aerial to speaker - when signal .tope you've found the fault. Use it on Radio, 
TV, amplifier, anything -complete kit comprises two special 
transistore and all parts including probe tube and crystal 
earpiece. 29/6 -twin stetoset instead of earpiece extra - 
post and ins., 2/9. 

RECHARGEABLE P.P.3 
Nickel cadmium celle fitted into PP3 
case -can be recharged indefinitely 
120mA hrs. Capacity -9V. nom. 
charge at 10mA. Price 37/8. Compo- 
nents to make charger 8/8 extra. 

MESSAGE TAPES 
250ft. beet quality PVC, made In USA. 3in. spool 
packed in self mailer box, 4/6 each or 3 for 12 / -. 

See in the Dark INFRA -RED BINOCULARS 

These infra -red binoculars when fed from a high 
voltage source will enable objects 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 systems can be used as lenses for 
TV cameras -light cells, etc. (details supplied). 
The binoculars form part of the Army night driv- 
ing (Tabby) equipment. They are unused and 
believed to be in good working order but sold 
without a guarantee. Price 83.17.8, plus 10 /- 
caer. and ins. Handbook 2/6. 

KETTLE ELEMENT 

230/240V 1500 watt. 
Made by Best for kettles 
with 10/rain. die. hole 
including: Best, Beere, 
Chalfont, Davidson, Dim - 
plea, Grafton, Hawkins, 

.Iurymaid, Mirroware, Monogram, Pifeo, Revo, 
Towen, Bwan. Normally 32/6. Our price 15 /- plus 
2/6 post. 

MAINS TRANSISTOR POWER PACK 

Designed to operate translator seta and amplifiers. 
Adjustable output 6v., 9v., 12 volts for up to 
500mA. (class B working). Takes the place of any 
of the following batteries: PP1, PP3, PP4, PP6, 
PP7, PP9 and others. Kit comprises: mains 
transformer rectifier, smoothing and load resistor, 
condeneem and instructions. Real snip at only 
16/6, plus 3/8 postage. 

Where postage is not definitely stated as an 
extra then orders over £3 are post free. Below 
£3 add 2/9. Semi -conductors add 1/- post. 
Over £1 post free. S.A.E. with enquiries please. 

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

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



QMODULATOR 
A.S.CARPENTER G3TYJ 

RP RP 
THIS easily duplicated low power modulator was 

initially constructed for use with the "Ten - 
Fifty" Transmitter, details of which were given 

in an earlier issue* of this magazine. When c.w. is the 
preferred operating mode the "Ten- Fifty" Tx is com- 
plete in itself signalwise but a modulator may be 
considered a useful accessory with which to indulge 
in phone QSO's occasionally. The modulator to be 
described may be used with rigs other than the "Ten - 
Fifty" for it is an entirely self- contained unit. An 
"all new" construction cost is approximately £12 for 
some 10 hours' work. 

An interesting feature of the QRP modulator is 
the use of the miniature audio valve, type Brimar 
ELL80, physically no larger than the more familiar 
EL84. The ELL80 comprises of two output pentodes 
in a single envelope which, when worked in Class 
AB1 push -pull can deliver up to 9W of audio power 
when suitably fed. 

Quite clearly 9W is inadequate power with which 
to effectively plate /screen modulate a 50W r.f. signal 
but it is sufficient to so modulate r.f. inputs up to 
20W. When it is required to modulate a r.f. input 
of 50W or so the transmitter may be cathode modu- 
lated, when some 5 -6W of audio is sufficient. In 

PRACTICAL WIRELESS, January 1967. 
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some cases it may be possible to inject the modula- 
tion at the transmitter key socket and this has been 
done with the "Ten- Fifty" Tx. The modulator has 
also been used to cathode modulate a DX -40 trans- 
mitter although in this case a separate injection 
socket had to be fitted. 

Top Band transmitters may be plate /screen modu- 
lated by the unit of course, therefore it is but a 
case of deciding exactly what is required and then 
suitably connecting the multi -radio modulation trans- 
former accordingly. 

The modulation transformer used in the prototype 
unit is a Woden type UM1 but the smaller physically 
and less expensive item -the Woden UMO is also 
suitable. The UMO may be run up to 10W but the 
UM1 can accommodate 60W. Such transformers can 
often be obtained inexpensively from amateur sta- 
tions gone s.s.b. -or QRT! 

Plate /screen modulation is superior to cathode 
modulation and is also less finicky to set up; cathode 
modulation on the other hand is much less demand- 
ing power -wise. 

R18 R19 300V DC 

R3 
1M0 

o C2 32yF 
SK1 
Mic input 

R1 

4 7kR 

8-2k0 
R4 R7 
100kf1 270kO 

1. 5kfl 
R10 
100kC1 V3A 

C5 C6 
0005yF 0-01yF 

C8 
0.01jF R13 

10kí1 D2 

T2 

C10 ' 50yF 
R2 2Mf1 s1 

Cl 100pF 
2 2kí1 

R9 R11 
1MA 33kI1 

C9 
0-01 
yF 

0.01}íF C7 
R12 

100kf1 

C4 25yF 
3 6'3V 

heaters 
Output \J C14 
to Tx 

Fig. 1: Theoretical circuit of the low power modulator. 

0-005.F 

Lamp 

o 
AC 

mains 
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The complete circuit of the low power modulator 
may be seen in Fig. 1. The signal from a crystal 
microphone may be introduced at socket SK1 when 
VI operates as a simple pentode connected speech 
amplifier feeding V2A, the gain control, VRI, being 
used between stages. 

The anti -phase voltages necessary to drive the out- 
put pentodes are derived from V2B, the required volt- 
ages being developed across load resistors R 10 and 
R12 since it is appreciated that the ends of these 
items remote from the valve are "earthy" to a.c. in 
both cases due to Cl 1. Valve V2B functions there- 
fore as a conventional phase -slitter and resistors R9 
and R11 are merely leak and bias items respectively. 
Little benefit is derived from by- passing R 11 with 
a capacitor. 

The output pair function in Class AB I and a 
potential of 9V positive with respect to chassis 
appears at the common cathode pin 7. The measured 
no- signal current of the cathode circuit was in the 
prototype 37mA and is within the maker's rating. 

It should be noted that the parasitic "stopper" 
resistors R13 and R15 must on no account be 
omitted and one side of each should be connected 
direct to the appropriate grid tag. 

The ELL80 anode -anode load required is 11,000 
ohms, the secondary load (cathode) impedance being 
some 30012 for the 6146 in the associated transmitter 
and connections to the modulation transformer are 
indicated in the circuit diagram. Since the prototype 
unit is used for cathode injection one side of the 
secondary winding is shown chassis connected but 
if plate /screen modulation is desired such a con- 
nection must be removed. Connections to T1 are 
then varied to suit the required load conditions and 
details of Woden modulation transformer connec- 
tions for various loads may be found by referring to 
the manufacturer's instructions. In cathode connec- 
tion some slight tendency to "downward" modula- 
tion has been noted at times but is not considered 
excessive. 

Due to the meagre current drain of the low 
power modulator a comparatively small mains 
transformer may be used and a 60mA rating for 
the secondary is adequate. Used for full wave 
rectification a pair of BY100 silicon diodes are 
excellent and occupy little space. If a valve 
rectifier is preferred -and adequate mount- 
ing space is available -the EZ80 is ideal. 
Fitment of a small 2.5V flashlight bulb 
in the centre -tap lead of the secondary 
winding to chassis may be a well worth- 
while inclusion as a protection device parti- 
cularly when diodes are used. 

The chassis dimensions used are given in 
Fig. 2 where a single section of 12 x 18in. 16 
s.w.g. aluminium is bent to provide two 
mounting shelves of dissimilar height this 
being done deliberately to prevent the 
modulation transformer from dwarfing the 
valves. A single 8in. square section of 16 
s.w.g. aluminium eventually bolts to the 
chassis underside flanges and confers both 
rigidity and component protection. The 
chassis front flange is allowed to slope back- 
wards slightly and this not only improves 
the appearance but also simplifies operation 
of the gain control. 
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* components list 

Resistors: 
R1 4.7kû R11 3.3kû 
R2 2M R12 100k2 5% 
R3 1 Mû R13 10kû 
R4 100kû R14 18Oû 
R5 22kû R15 10kû 
R6 8.2k0 R16 1Mû 
R7 270kû R17 min 
R8 3.3kû R18 1.5kû 1 W 
R9 1 Mû R19 1kû 1W 
R10 100kû 5a/o VR1 1Mû log. 

All resistors 10% zW 

Capacitors: 
Cl 100pF silver mica 
C2 32µF 275V 
C3 0.01µF ceramic 
C4 25µF 12V 
C5 0.005µF ceramic 
C6 
C7 
C8 
C9 
C10 
C11 
C12 

0.01 µF ceramic 
25µF 12V 
0.01µF ceramic 
0.01µF ceramic 
50µF 50V C13 
32µF 350V C14 
32µF 350V C15 

0.01µF paper 1 kV 
0.00511.F ceramic 
16µF 450V 

Transformers: 
T1 Woden UM1 or UMO 
T2 A.C. Mains input. Secs. 250- 0 -250V, 

60mA 6.3V, 2A 

Valves: 
V1 -6AM6, V2- 12AX7, V3 -ELL80 

Diodes: 
D1, D2 -BY100 

Miscellaneous: 
Chassis (see text), valveholders B7G (1); B9A 
(2); knobs (1); lamp and lens (1); coaxial socket; 
cable; wire; etc. 

-.11/2"1.4- 
3/4 

414' 

Baseplate 

Material: 
16 S.W.G.Aluminium 

Fig. 2: Chassis and baseplate dimensions. 

-continued on page 396 



HOME RADIO (Mitcham) LTD., Dept. PW, 187 London Road, Mitcham, Surrey, CR4 2YQ Phone : 07 -648 3282 

¡HE ELECTRONIC COMPONENTS CATALOGUE 

THAT SETS THE STANDARD 

Used and 
acclaimed by:- 

SCIENTISTS 
ENGINEERS 
TECH N ICIANS 
TEACHERS & 
STUDENTS 

This better -than- 
ever edition of the 
famous Home Radio 
Catalogue is the result 
of ten years of most 
careful selecting, com- 
piling and indexing. 

A 

sew') Wirig5 and síxPeill". 

ti r+ 

Of course, no catalogue is ever really finalised. As soon as we have one edition 
off the press, our researchers get busy finding out what is the latest and best 

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

This edition is without doubt the finest, most comprehensive 
we have ever produced -it has 256 pages, over 7,000 items 

listed, over 1,300 illustrations. It really is a must for anyone 
interested in radio and electronics. With each catalogue we 

supply our unique Bargain List, a Book Mark giving Electronic 

Abbreviations, an Order Form and an addressed envelope. 

All this for only 7/6 plus 2/- post and packing. By the way, 

every catalogue contains 5 vouchers, each worth 1 /- when 
used as directed. Send the attached coupon today, with your 
cheque or P.O. for 9/6. You'll be glad you did! 

r 
Please write your Name and Address in block capitals 

Name 

Address 

Home Radio (Mitcham) Ltd.. Dept. PW, 187 London Rd., Mitcham 
CR4 2YQ 

1 
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14EWMAR 
Dept. 20 

30/32, Shudehill 15, Whitechapel 
Manchester 4 Liverpool 
Tel. 061- 832 7710 Tel. 051- 236 0738 

Send for a Fab. Col. illustrated sound and science cat., 88 pages cram- 
med with pictures and information on all the latest electronic and 
scientific gadgets, accessories and equipment. Only 1/6. P. & P. 1/ -. 
EMI Solariscope valve E2.2.0. still given free with every order of £5 and 
over. 

NEW "QUICK- CONNECT" RANGE OF TRANSISTORISED MODULAR UNITS. 
Self contained compact units with integral fixing holes for "any -attitude' 
mounting; screw terminals for straightforward connection. Each operates as an 
individual unit or in conjunction with other equipment. Size only 31 x 21 x lin. 
AUDIO AMPLIFIER MODULE. Designed for audio freq. applications with 
Tuners, Gramophone Pick -ape, Teat Equipment etc. Input imp. 1,000 ohms; 
output 8-16 ohms. With 9 volt battery, output is 700 mV into 8 ohm speaker; 
works with 6 volt battery at reduced power output. Requires only battery, 
record player with crystal cartridge and speaker to build a complete mono 
record player. 27/8. P. & P. 1 / -. 
GRAM PEE -AMP MODULE. Provides correct matching for magnetic cart- 
ridges up to 50,000 ohms. Imp. Outputs up to 1.5v designed for me with AUDIO 
AMP MODULE to provide Mono Reproduction from RIP fitted with Magnetic 
Cartridge,. 27/6. P. & P. II -. 
PEE- AMPLIFIER TAPE MODULE. Amplifies and equalizes the output from 
tape heads to playback pre -recorded tapes direct to an audio amplifier. Matches 
all kinds of tape heads; output up to 1.6v..27/ß. P. A P. 1 / -. 
CODE OSCILLATOR MODULE. Operates from 3-6 v bat. add 3 -16 ohm speaker 
and telegraph key to make a complete Morse Code Practice unit.20 / -. P. & P. 1/-. 

PICK -UP CARTRIDGE REPLACEMENTS (Standard Fitting for all Record Players) 
ACOS OP/67 -2 MONO 17/6. ACOS GP/73.2 STEREO 80 / -. ACOB GP/31.3 MONO - 
DE -LUXE 21/ -. SONOTONE STA CERAMIC STEREO 37/6. SONOTONE 9 TAHC 
CERAMIC 58/6. COLLEL SCUI STEREO CRYSTAL 49/11. BBR SXIM STEREO 
CRYSTAL 48/6, PHILIPS OP316 39/11. MONO AND STEREO ACOS GP93 
STEREO 45/ -. P. & P. 9d 
Finest Quality British made MYLAR Recording Tape. Fully Guaranteed. In Cartons. 
Sin. 2251t. Message 5/g 5f in. 1200ft. Long Play 15/6 

10/8 785. 1800ft. Long Play 
12/- lin. 1200ft. Double Play 

lain. 1800ft. Double Play 

61n. 600ft. Standard Play 
tif in. 860ft. Standard Play 
7in. 1200ft. Standard Play 16/3 7m. 2400ft. Double Play 
bin. 900ft. Long Play 1818 Leader tape various colon 8/- 
P. & P. 1/- per reel. Four reels and over poet paid. Tape splices 17/6 plus P. A P. 1 / -. 
POCKET MULTI- TEST METER. 10000 per volt. Volta 0/10/50/260/500 /1000 A.C. 
and D.C. Current: 0 -1- 100- 600mA. Resistance: 0- 100k0. Complete with test 
prods, instructions, 87/6. P. & P. 1/6. De -Luxe model, large scale, 55/11 plue P.P. 1/6. 
MULTTTESTEE- Pocket else: with built in meter protection. Wide angle, jewelled 
metermovement.20,000 0 per volt D.C.10,000 0 per volt A.C. 19 ranges-0,5, 25 
50, 250, 600, 2500 volta D.C. 0, 30, 50,100, 600, 1000 volte A.C. 0- 5011A- 2.5mA- 
250mA D.C. 0-6000 0-6 megohms, 10µµF -0.001 mFd. -20 to + 22dB. 
Mirror Scale. Complete In cloth -lined leather case with carry strap and test leads. 
Exceptional value at 24.11.6 (P. & P. 3/8). 

1155/8 

27/ 

TRANSISTORS: Some popular types from our range: 0C44 and 0045 3/6 each. 
OC71 2/9. 0072 8/6. 0081 and O081D 8/- each. OC1139 8/9. OC170 8 /6. AF117 4/ -. 
0026 7/6. GETS 5/9. General purpose (Approx. 0071) 1/- each. 
NEW HIGH FREQUENCY TRANSISTORS. Sinclair ST140 4/ -; ST141 6/ -, both 
capable of operating up to 700 Mc /e. ALSO MAT100 7/9. MAT101 8/6. MATI20 7/9. MAT121 8/6. ADT140 15/-. All transistors poet. 6d. up to 3. Over 12 sent P. & P. paid. 
F.M. WIRELESS MIC. Range 250 yds. Use, PP5 batt. Can be used with any standard. 
VHF radio. 65.5.0. (1/61. Battery Ehm. Replacement PPS, 29 /11. PP3, 19/11. 
MINI- MOTORS 3V to 4.5V operation. Ideal for mini- racing cars, etc. "Large" (15/ x 
`ho x is /sln.)8/11. Medium (1 x n15 x 11in.) 3 /9. P. & P. 9d. s 

GENUINE DIAMOND STYLUS at 7/11 plus lid. P.P. Available as replacements for 
the following popular types only at present: ESE TC8LP -BBR TC8 STEREO- MR TCS LP /STEREO- COLLARO STUDIO "0" LP/RONETTE-GARRARD GCS 
LP -ACOS 51P65 /67 LP- RONETTE BF40/LP- 0ARRARD GCE LP. All these types 
now available in Sapphire. Value at only 8/11 each. 
SPEAKERS. 12in. round high quality British fitted tweeter cone, 6 watts, in 30 or 
1511, 35/ -, P.P. 3/6. ROUND 12in. R. & A. 30, 25/6. P.P. 3/6. Many other speakers 
available. 8in. 3 or 150, 89/6. loin. 3 or 160, 85/6. 10 watt base speaker by E.M.I. 
Lein. x 81n. 150, 89/11. With double tweeter. Very sensitive, 79/11. P. & P. 3/6. 
TWEETER. 211n. Black plastic cone, Square Frame, E.M.I.30, I2 /8, plus 1/6 P. & P. 
MICROPHONES. LAPEL/HAND MIKE -10n. dia. Lapel Clip, ideal for tape record- 
ing . very sensitive, 7/6. P. & P. 1 / -. Similar but stick type AM4, 14/6. 
CRYSTAL HAND MIKE. Robust and sensitive- Cream plastic case. Jost the thing 
for tape recorder+, 8 /6. I'. & P. 1 /6. Similar with built -in stand, 10/6, 
STUDIO CRYSTAL MIKE. Professional, Omni- directional, providing features usually 
only available at many times the price. Sensitivity -50dB. Response -50- 12,000 
c.o.s. Black Plastic with punched chromium case, swivels, stand -holder and shielded 
cable. Only 48/ -, P. & P. 2J -. The stand below fits this mike (as well as many others). 
ACOS MIC 40 -World famous Desk Mike. 16/6 plus P. a P. 1/3. 
ACOS MIC 45- Splendid Curved Hand Grip Crystal Mike, 18/8 plus P. & P. 1/6. 
ACOS MIC 80- "Stick" Type Crystal Mike, 21/8 plus P. & P. 1 /6. 
ACOS 39 -1 -High Quality Stick Mike. High Impedance, 82/- plus P. & P. 1 /6. 
ACOS ROUND Crystal Mike insert, 1 fm. dia., 7/6. P. & P. 6d. 
TELESCOPIC FLOOR STAND. HEAVY EASE. Standard thread, ext. to 4ft. 785. 
49/6. Carriage and Packing 4/6. Desk stand for stick mikes, 7/6. 
SIREN MODULES. Encapsulated solid state circuit. Only requires 3 0 speaker, switch 
and battery (9v.) to complete. Gives screaming siren note. Special half price offer. 
List 25/ -. Our price 12/6, p.p. 1 /.. Make ideal burglar alarm or warning system. 

GARRARD RECORD PLAYER DECKS FACTORY FRESH 
Model 1025 .. .. 28 5 0 A70 151 gns. 
Model 2000 .. .. £9 9 0 AP75 .. 194 gns. 
Model 2025 .. .. 28 12 8 ATOO 131 gas. 
Model 3000 .. .. £8 10 0 ATOO Mk. II . £16 9 8 
Model 8500 .. .. 10 gns. SP25 .. 12 ens. 
61.55 .. .. .. 12 gns. SETS Mk. II . £12 19 6 
SL85 .. .. .. 151 gas. Garrard Plinth £4 5 8 
SL76 224 15 0 Garrard Cover 23 19 8 

Cartridges Mono 15/ -. Stereo 30/ , Extra Carriage and Packing 7/8. 

INTER- COMMS -DE -LUXE TRANSISTORISED PHILIPS "VOXIPHONE" 2 -Way. 
With cable. Uses PP5 batt. List Price 6 gns. OUR PRICE 69/11. P. a P. 2/ -. 
AMPLIFIER. Compact for use in mains portable grams 6f x 21 x 5185., vol. and tone 
controls attached by fly leads, over 2 watts output, 59/6. P. & P. 4/6. 
4 TRANSISTOR SW AMPLIFIER. Size 21 x 28 1585 3, 8 or 150 output, 9 volt 
battery operated. Highly sensitive. Price (lees battery) 522/6. P. A P. 1 /6. 
TERMS. Cash with order. No C.O.D. Orders total 25 and over sent carriage paid 
(excepting record player decks where carriage is shown). Guaranteed money refunded 
if goods returned perfect within 7 days of despatch. 
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TEACH YOURSELF 

ELECTRONICS 
AND 

RADIO 
IN YOUR OWN HOME 

ELECTRONICS KIT 
Basic Transistor Characteristics to Advanced 

Digital Circuitry 

RADIO KITS 
Diode Detectors to Super- Heterodyne Receiver 

No special tools needed 
No other tuition needed 

RADIONIC 
Stephenson Way, Three Bridges, Crawley, Sussex. 

Crawley 27028 

TRANSISTORISED 
OHI- HI-FI 

RECORD PLAYER 
Build your own Hi -Fi Record 

Player with the Serenade 

fully transistorised amplifier 

which cames complete with 

2-10" x 6" speakers and the 

latest SIR 4 Speed Stereo' 

Mono Record Changer. 

Advanced solid state amplifier 

only 4 }' deep, 14 transistors 

plus 4 diodes. separate Bass 

and Treble - 10 watts total 

power. frequency response 

50- 15,000 c /s. 
EASY TO INSTALL 

NO TECHNICAL KNOWLEDGE 

REQUIRED ,fP &P 
Only 27 Gres. 

17/0 

H. P. terma available. 

Deposit 
mon- 

thly payments ó of 45f 

(Total H. P. £31.1.9.). 

Send £7.19.3. today 
available Amplifier 

sep- 

arately al only 15 Gas. 

POST 
THIS 

COUPON 

NOW! 

FANTASTIC BARGAIN OffaR! 
"TRANSCONTINENTAL" 

FULLY TRANSISTORISED STEREOPHONIC 
RADIOGRAM CHASSIS 

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

10 Watts Total output j P&P 
17 Transistors & 10 diodes Z GNs,17 /6 
EASILY FITTED NO TECHNICAL KNOWLEDGE NECESSARY 
H.P. available E9:2:6d deposit plus 18 monthly pay- 
ments of E1:15:9d (Total H.P. £41:6:O). 

Send £10 today 

Callers 
Welcome 

1.1 MINEMinlEilMilliMMINIMIl 
PLEASE SEND ME FREE DETAILS OF YOUR RANGE 

® radio 100 CHASE SIDE. SOUTHGATE.Dep.P968, 
LONDON, 



ON THE 

Taff! 1 

MONTHLY NEWS FOR DX LISTENERS 

THE BROADCAST BANDS by CHRISTOPHER DANPURE 
IOESN'T time fly, it only seems last week the 

summer schedules started, now they have only a 
few weeks to go, as on September 1st most Inter- 

national Shortwave radio stations will change to their 
autumn or spring schedules depending which side of the 
Equator they are, so most information in this column 
is liable to change on that date. In next month's issue 
I hope to list some of these schedules for various 
stations. Now here are this month's propagation 
predictions. 

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

South Africa: 0800 -1400 25 and 21 Mc /s; 1400 -1600 
25, 21 and 17Mc /s; 1600 -1800 25, 21, 17 and 15Mc /s; 
1800 -2000 25, 21, 17, 15, 11 and 9Mc /s; 2000 -2200 
21, 17, 15, 11, 9, 7 and 6Mc /s; 2200 -2400 17, 15, 11, 
9, 7 and 6Mc /s; 2400-0200 15, 11, 9, 7 and 6Mc /s; 
0200-0400 11, 9 and 7Mc /s; 0400 -0600 11 and 9Mc /s; 
0600-0800 21, 17 and 15Mc /s. 

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

South Asia: 0600 -1200 21, 17 and 15Mc /s; 1200 -1600 
21, 17, 15 and 11Mc /s; 1600 -1800 21, 17, 15, 11 and 
9Mc /s; 1800 -2000 17, 15, 11, 9, 7, 6 and 5Mc /s; 
2000 -2200 15, 11, 9, 7, 6 and 5Mc /s; 2200-0200 11, 
9, 7, 6 and 5Mc /s; 0200 -0400 11, 9 and 7Mc /s; 0400- 
0600 17, 15 and 11 Mc /s. 

South East Asia: 0600 -1000 21Mc /s only; 1000 -1200 
21 and 17Mc /s; 1200 -1400 21, 17 and 15Mc /s; 1400- 
1600 21, 17, 15 and 11Mc /s; 1600 -1800 21, 17, 15, 11 

and 9Mc /s; 1800 -2000 17, 15, 11, 9 and 7Mc /s; 
2000 -2200 15, 11, 9, 7 and 6Mc /s; 2200 -2400 11, 9 
and 7Mc /s; 2400-0200 11 Mc /s only; 0200 -0400 15Mc /s 
only; 0400 -0600 17 and 15Mc /s. 

North East Asia: 0600 -1600 17 and 15Mc /s; 1600- 
1800 15 and 11Mc /s; 1800-0400 11Mc /s only; 0400- 
0600 15Mc /s. 

Australia via Asia: 0600 -1000 21Mc /s; 1000 -1200 
17Mc /s only; 1200 -1600 15Mc /s; 1600 -1800 11Mc /s 
only; 1800 -2000 11 and 9Mc /s; 2000 -2200 11, 9 and 
7Mc /s; 2200 -2400 11 and 9Mc /s; 2400-0600 circuit 
closed. 

West Coast, South America (North of Chile): 1200- 
1800 21Mc /s; 1800 -2000 21 and l7Mc /s; 2000 -2200 
21, 17 and 15Mc /s; 2200 -2400 17, 15 and 11Mc /s; 
2400-0400 15, 11 and 9Mc /s; 0400 -0600 15 and 
1lMc /s; 0600-0800 15 and.11Mc /s; 0800 -1200 15Mc /s 
only. 

NORTH AMERICA 
Canada: R. Canada is now using 17,820, 15,325 and 

11,720 for its French transmission from 1315 -1345 not 
21,595, 17,820 and 11,720 as in last month's column, 
21,595, 17,820 and 15,325 used from 1345 -1830. 

U.S.A.: R. New York, Worldwide (Station WNYW) 
had dropped 15,405 in favour of 15,440 for its beam to 
Europe from 1930 -2200. Also, has a new transmission 
to Latin America in English. From 2200 -2345 on 
21,525 and 17,845, 2345 -2400 on 17,845, 2400-0100 
on 17,845 and 15,215. 

AFRICA 
Ethiopia: R. Stn. ETLF, Radio Voice-of the Gospel, 

Addis Ababa, is giving strong signals in its Farzi 
programme from 1600 -1625 on 15,400, the programme 
is repeated from 1630 -1655 on 11,935. The station's 
intermission signal is the "Elizabethan Serenade" 
followed by four notes on a drum. 

EUROPE 
Federal Republic, Germany: R. Deutsche Welle has 

altered the frequency for its German programmes to 
East Asia, Australia and New Zealand from 0645-0940, 
was using 21,580, 15,205 and 11,795, now dropped 
21,580 for new 9,650 beamed across Gt. Britain, 
Atlantic and Pacific Oceans. 

Holland: The Happy Station Programme on Sunday 
mornings from 1030 -1150 has dropped 11,730 for 5,980, 
still using 9,715 and 6,020. In November this year the 
Happy Station will celebrate 40 years on the air. A 
special Happy Station QSL card is being issued for the 
occasion for reports on Happy Station transmissions 
only. 

Monte Carlo: Trans World Radio now uses 7,285 for 
its transmissions in English starting SU -FR at 0625, 
on Saturdays at 0610. The Sunday afternoon trans- 
mission is now aired from 1500 -1615 on 7,255. 

ASIA 
Malaysia: The BBC Far Eastern Relay station at 

Tebrau has now dropped 15,435 for 15,350 with 
7.5kW for 1345 -1815 beamed to South Asia. 

Pakistan: R. Pakistan, Karachi, is now giving fair 
signals on new 15,330 from 1845 -1930 in Turkish and 
English to the Middle East and from 1945 -2030 in 
English to British Isles and Europe. 

AUSTRALASIA 
New Zealand: R. New Zealand is now on the follow- 

ing schedule until September 1st. English to the Pacific 
Isles 1700 -1945 on 9,520 and 6,080; 2000-0545 on 
15,110; English to Australia 2000 -2230 on 11,705; 
2245-0545 on 17,770. To the Pacific Isles in English, 
Samoan and Niuean 0600-0800 daily on 9,540 and 
6,080 0800-0845. Weekdays only in English and 
Rarotongan on 9,540 and 6,080, 0800-0845 Sundays 
only in English on 9,540. 
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THE AMATEUR BANDS by DAVID GIBSON, G3JDG 

FIRST comment this month is that you'll be hear- 
ing those callsigns on c.w. signing a bit faster if 
they are G's. The maximum speed for sending 

station identification in morse is now 20 w.p.m. and 
not 12 as it used to be. 

A very thin month for the 1.f. enthusiasts. Hardly 
a soul mentioned any frequency lower than 14Mc /s, 
and the sparse DX down there seems to be even 
sparser when I've listened too. Twenty metres has 
proved its usual interesting self but definitely the 
Band of the Month award must go to 15 metres. 
There have been some very good openings and these 
have varied, some midday, and some later after 2100. 
Even the early birds who raise their weary bodies at 
unearthly hours have logged some goodies. 

Ten metres has been rather spasmodic, although 
it's usually possible to hear W stations on sideband 
at 5 and 9 plus, any time that this segment is stirring. 
When it has been open, though, ten has provided 
some very FB DX. 

One' or two v.h.f. /u.h.f. fiends have queried the 
fact that no 144Mc /s logs and above appear: Well, 
what about it all you G8's. Is two metres really worth 
it, or is it just a quiet version of topband? 

Just a reminder that evening classes usually begin 
in September. Have you checked if there is an 
R.A.E. course at your local institute? Many organi- 
sations run courses for R.A.E., both the written and 
c.w., but you should give the relevant body a ring. 
There might be a number of people who would like 
an R.A.E. course, but if the local authority don't 
know of this need, then they will not run a course. 
Go on, get on the land line now and have an a.f. 
QSO. 

Little birds have whispered the following in my 
ear (left one actually). There's an HL9 either US 
or OF on at noon most days. Listen for s.s.b. just 
above 14,200kc /s. Just below this and about the 
same time, listen for VK9RJ. My best for the month 
-on 40, VS6DO, and on 15, 9M2CP. 

P. Pollak reckons that JX might well be the 
prefix for Jan Meyen Island. He heard JX6RL on 
twenty, anyone think different or shall I put it to the 
vote? 

LOGS 
About 90 per cent of the logs this month were for 

fifteen metres. Hardly anyone listened below twenty 
metres, and only one or two scanned ten. 

G. Haslip (Sussex), 19 set, 100ft. long wire, found 
80 mostly full of Europeans (EU's), although one or 
two interesting calls came through, like GC3KEV 
and VS5RCS. 

Someone who really claims an accolade for per- 
sistent listening in the face of heavy QRM. Logs 
received for 80, 40 and 15 metres. 

F. McVerry (Lanarkshire), R1155, 75ft. end fed 
is the man who did it. Scalps taken from- DJ9RY /P, 
LATH, SMOLK /P /0, W1MFY, WAIIRN, 
WA2BEE, WA4YHA, ZC4RB, 4X4UF, 9M2NF. 
Which is pretty good for 80 metres s.s.b. On 40 s.s.b. 
Francis managed to hook- CN8AW, CN8BV, 
CN8FF, EA6BG, EA8EX, EA8FF, GC3GS, HB9RZ, 
JW7YF, LA2PH /MM (near Capetown), PAODX/M, 
PY1CBS, PY2NE, PY4BLR, PY6HL, PY7AKW, 
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TJIAL, TU2AK, TU2BQ, VEIAPB, VO1AK, 
VU2OLK, WA3GTW, W4AVO, WB4IDW, 
W5FXZ, WA7IFM /MM, WA8ACQ, WOLLV, 
YV1BI, ZC4RB, ZSIJA, 4U1ITU, and all that was 
on forty. I daren't tell you what he heard on fifteen! 

D. Grant (Kent) has just acquired a B40 receiver. 
He says it's working FB, and the xtal is still very 
accurate. He also reckons that all bands are active 
with 10 mainly short skip with the odd South 
American station popping up. Fifteen is very good 
around 2000- 2200hrs, while EU's clutter up twenty 
making good DX logging difficult. With a half -wave 
dipole at 25ft. Douglas heard these on fifteen metres 
s.s.b.- CE3DR, CR6EX, CX7BW, EA8BQ, EA8FF, 
EL4JY, ET3UN, HI8XCC, JA1PYP (running 20 
watts). KG4AM, KG6ALY, KP4APQ, KV4CF, 
KZ5DK, LU3AX, MP4BGU, OA4OS, OD5FM, 
PJ3UM, PY1JZ, PY7LAV, SVOWM, VR4CR, 
YV 1 TP, ZC4MO, ZC4RB, ZD8Z, ZD9BE (Tristan 
da Cunha), ZS6DP, 4X4S0, 5H3JR, 8R1G, 
9G 1 GD, 9K2BB, 9Q5DG, 9U5CR, 9U5SK. 

PICKINGS 
C. Morgan (Northumberland), 10 transistor s /het, 

120ft. long wire, 15 metres a.m.- CE7DW, CR6GA, 
CR7CY, CR8AH, FG7XW, JA5AKY, PZ1CP, 
TN8DB, UA9KAB, VU2DKZ, 7X0VP. 

P. Pollak (London), 840A, PR30, 60 ft. end fed, 
15 metres s.s.b.- CE0AE, CN8BB, CR6GA, HS3DV, 
KSITYB, K6URK, KV4AD, KZ5NG, LUIDAB, 
MP4BDE, OA4UZ, PY6NG, TU2BQ, VK2NN, 
VQ9DH, W6USG, ZD8JW, ZD9BE, 4X4GV, 
5H3JL, 9Q5ML. 

M. Pasek (Notts), QP166 /HRO, 150ft. long wire, 
15 metres s.s.b.- H53BA, ITOARI, JA4OK, 
KG4AM, KP4BCL, KZSHL, K2UZU /P /KG6, 
MP4BGR, OH2BR /MM (near New York), VK9WD, 
VU2DKZ, VU2OLK, XW8BX, ZD8Z, 9M2NF, 
9V 1 OC. 

R. Dinning (Ayrshire), HA350 /PR30, 252ft. end 
fed, 20 metres s.s.b.- AP2MR, CT2AW, DU2FU, 
EA6BQ, HV3SJ, HKOBKW, LU9DJW, OX3CJ, 
SMOCH, TF2WFI, TN8CS, UN1AB, VE8RCS, 
VP8CG, 5H3KJ, 5Z4KL, 9K2BJ, 9Y4VT. Robert 
queries NU2OF and assures that the call sign was 
read correctly. 

G. Richards (Isle of Wight), GC -1U, 60ft. Vee 
end fed, 10 metres s.s.b.- CR6GS, CR7IC, EL2AK, 
EL2X, LU6DRB, LU7MAL, OD5FA, VQ9V, 
YA5RG, YVIEL, ZC4RB, 4X4VB, 5H3KL, 
9J2DT, 9J2WR, 9L1KZ, 9Q5HU, 9Q5RV, 9V1NY. 

CONTESTS 
Busy month for contests. September 7th -8th, 

DARC phone contest: 7th -8th, V.H.F. N.F.D.; 
7th -8th, VU /4S7 c.w. contest; 14th -15th, VU /4S7 
phone contest; 15th, 3.5Mc /s field day; 21st -22nd, 
SSA c.w. contest; 22nd, National D/F hunt; 28th - 
29th, SSA phone contest. 

If you live in GM land, don't forget the Scottish 
Mobile Rally at the Cartland Bridge Hotel 
in Lanarkshire. Early October (2nd -5th) is the date 
for the R.S.G.B. Exhibition at the New Horticultural 
Hall, Westminster. 



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

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

All valves Closed Sat. 1.30 -2.30 p.m. 

brand new Open Daily to Callers 

and boxed Te1.769- 019911149 

1A7 7/9 
1D5 7/- 
1115 7/- 
1LD5 6/- 
1N5OT 8/- 
1115 516 
184 5/- 
185 4/- 
1T4 ß/- 
3A4 3/8 
3Q4 6/6 
3Q5 6/6 
384 419 
ßV4 5/9 
5R4GY 8/9 
50140 4/- 
5V40 SI- 
5Y36T 5/6 
5240 6/9 
ß/30L2 18/- 
6A7 15/- 
6A80 12/6 
6AC7 3/- 
BAK5 4/6 
6ÁL6 3/- 
CAM5 2/6 
0,41116 öre 
OAQ5 6/- 
6A870 15/- 
CATO 4/6 
6AU6 ß/- 
0B40 15/- 
61180 2/- 
6BA8 á/- 
6B56 6/- 

6BH6 
01336 
OBQ7A 
65117 
OBRO 
0367 
8BW8 
OBW7 
604 
6C5G 
606 
6080 
60D60 
6CH6 
6CW4 
BD6 
6E5 
BFI 
6F5G 
BFOO 
6F80 
8F31 
6F13 
6F14 
8F23 
6924 
8F25 
6F28 
866 
BHB 
6J5M 
6350 
6J50T 
636 
637M 
6370 
6.170T 

7/6 

7/- 

5/6 
1619 
14/- 

1219 

8/9 
61- 

22/- 
5/9 12 
7/8 

8/- 

416 

/ 5- 
12/6 
18/6 
12 /- 
12/- 
11/8 
2/8 

6/6 
26 
4/6 

7/6 

6/6 

8K6GT 5/- 
6K7M 5/9 
6K70 2/- 
61170T 4/6 
8K8M 8/6 
6K80 8/- 
6K8GT 7/- 
6E25 80/- 
6L1 9/6 
°L60 7/6 
6L18 5/- 
8Q70 8/- 
6Q7GT 8/8 
68A7M 7/- 
68C7 7/- 
6807 5/- 
68117 8/8 
0837 5/- 
69K70T 4/9 
68L7GT 4/9 
68N70T 4/6 
68Q7 8/- 
6U40T 18/- 
80160 7/6 
BVBM 8/- 
6,780 4/8 
6V60T 6/6 
6%4 818 
6X60 418 
8X56T 8/- 
786 11/6 
7B7 7/6 
705 15/- 
7C6 15/- 

7117 6/6 
7117 17/8 

787 20/- 
784 8/6 
9BW6 7(- 
1001 12 /6 
1002 1216 
1091 9/- 
10E3 8/- 
10F9 9/9 
10E18 9/- 
10L1 8/- 
10LD1115/- 
10P13 15/6 
11E3 42/- 
12AT8 4/6 
12ÁT7 8/9 
12AU6 5/9 
12AÚ7 4/9 
124%7 6/8 
12BA6 6/- 
128E6 5/9 
1á080T 4/6 
12E1 17/6 
12J56T 2/8 
12170T 7/- 
151170T 6/- 
12K80T 8/- 
12Q70T 4/6 
128A7 6/6 
12607 4/8 
128117 8/- 
12037 8/9 
126117 4/9 
128117 5/- 
14117 9/- 
19AQ5 á/- 
20D1 10 /- 
2092 14/- 

201.1 171- 
20P4 19/- 
20P6 18/- 
25A6 6/9 
25L66T 5/6 
25Y6 6/- 
2524 8/8 
2525 7/- 
2556 8/8 
28D7 5/- 
3001 6/8 
30015 18/8 
30C17 14/- 
30018 18/6 
30F5 14/- 
30FL1 18/- 
30FL12 16/- 
30FL1418/8 
30L15 15/3 
30L17 14/- 
SOP12 12/- 
30P19 18/- 
30PL1 15/- 
SOPLIS 16/- 
30PL1416/- 
35A5 12/6 
351,6 5/9 
35W4 4/6 
3523 10/- 
35Z4OT 5/6 
35Z5 6/6 
37 SI- 
42 8/- 
6085 6/6 
5005 8/8 
50CD6681/- 
50L60T 8/- 

75 7/- 
78 5/- 

85A2 7%8 
150B2 9/8 
15004 7/6 
801 6/- 

811 86%- 
813 75/- 

964 14/8 
1825 5/6 
4022AR 50/- 
5763 10/- 
7193 2/- 
7475 4/- 
A81 7/9 
ATP4 2/8 
ATPS 7/- 
ATP7 5/6 
AU2 80/- 
AU5 7/6 
AZ1 8/- 
AZ81 9/6 
CBL31 15/- 
CCH35 ß1/- 
01.33 20/- 
CY30 16/8 
CY31 10/- 
DAC32 7/- 
DAF91 4/- 
DAF96 6/9 
DC090 7/- 
DF33 8/- 
DF70 7/- 
DF91 8/- 
DF92 2/6 

DF96 6/9 
DH77 4/6 
DK32 7/9 
DK91 5/8 
DK92 8/- 
DK98 7/9 
DL66 15/- 
DL92 4/9 
DL99 8/8 
DL94 5/9 
DL95 6/6 
DL98 7/6 
DM70 7/- 
DY88 8/- 
DY87 i 8/- 
EBBCC 12/- 
EA50 2/- 
EABC80 7/- 
EAF42 10/- 
EB41 4/6 
EB91 8/- 
E11033 71- 
EBC41 9/9 
EBC90 4/8 
EBF80 7/- 
EBP83 8/8 
&BF89 6/6 
EBL1 14/- 
EBL21 11/- 
EBL31 27/8 
EC90 2/9 
5CC81 8/9 
ECC82 4/9 
50083 8/8 
ECC84 0/- 
ECC85 5/- 
20088 7/- 
EOF80 6/6 

ECF82 7/- 
ECH21 12/6 
501135 11/- 
ECH42 11/- 
E01181 5/9 
501183 8/8 
501.80 7/- 
SOLOS 7/- 
ECLBS 10/8 
1101.86 9/- 
ECLL800 

80/- 
EF9 20/- 
EF37A 7/- 
ESN 8/- 
EF41 10/- 
EF50 2/8 
EF80 5/- 
EF85 6/6 
BEN 6/9 
EF89 5/- 
EF91 8/6 
EF92 2/6 
EF98 10/- 
EF183 6/6 
EF184 6/6 
EL32 8/8 
5183 12/6 
EL34 10/6 
EIA1 10/- 
EL42 10/- 
5184 919 
EL90 6/- 
EL95 5/6 
ELL80 20/- 
51134 25/- 

53180 7/6 
EM81 7/9 
EM84 7/6 
EOU15020/- 
EY61 7/6 
EYBB 7/- 
EZ35 4/6 
EZ40 
EZ41 10/- 
E280 5/6 
5281 6/8 
OSSO 10/- 
0232 9/6 
OZ34 11/- 
KT36 17/6 
KTO1 12/6 
KT68 17/8 
KT81 85/- 
KT81 (705) 

15/- 
KT88 87/6 
KTW6110/- 
KTZ41 8/- 
MLA 17/6 
MLB 8/- 
M8P4 10/- 
MU14 7/6 
M%40 12/6 
N78 15/- 
N108 26/- 
NGT1 8/6 
N6T7 55/- 
OA2 8/9 
003 5/- 
024 4/6 
PC86 11/8 
PC88 11/6 

PC97 8/9 
PC084 8/8 
PCC89 11/- 
PCC18911/8 
PCF80 7/- 
PCF82 8/- 
PCF84 8/- 
PCF86 9/- 
PCF801 10/- 
PCF80210 - 
PCF80518 6 
PCF806 18/6 
PCF80811/8 
PCL82 7/9 
PCL83 9/8 
PCL84 718 
PCL85 9/8 
PCL86 9/- 
PENA4 20/- 
PENB4 20/- 
PEN45 7/- 
PEN46 2/9 
PL36 10/- 
PL81 8/- 
PL82 7/8 
PL83 6/- 
PL84 8/9 
P1.500 15/- 
PX4 14/- 
PY33 9/6 
PY81 6/6 
PY82 8/- 
PY83 6/6 
PY800 10/- 
PY801 10/- 
112 7/6 
R19 7/9 

1105/500 
80/- 

8130 85/- 
8P4 8I- 
SP41 8/6 
531,61 8/8 
8TV280180 

8U25 19/6 
80121501ß/6 
T41 15/- 
TDD4 10/- 
U10 7/6 
0114 7/6 
U19 85/- 
U26 13/6 
U28 18/6 
U78 8/8 
U191 18/- 
U261 18/8 
U301 16/8 
11403 6/6 
U404 11/9 
U801 28/8 
UAB080 8/- 
UAF42 10/8 
UBC41 8/8 
IIBOB1 8/8 
UBF80 6/9 
UBF89 7/8 
UC084 8/8 
010085 7/- 
UCF80 8/8 
UCH42 10/6 
110E181 6/9 
UCL82 8/- 
U0183 10/- 
UF41 10/- 

UF89 7/6 
UTAl 9/6 
01L84 7/- 
U1i80 8/- 
UUB 18/8 
UU7 18/6 
U U9 8/- 
UY21 9/O 
UY41 7/- 
UY85 8/8 
VMP40 171- 

P4B 25/- 
VR105/30 

V11150/30 / 
5/- 

VT25 15/- 
VT31 80/- 
v0111 7/O 
VU120 12/6 
VU508 85/- 
W81M 8/- 
%H1-5 5/- 
%P1-5 5/- 
31861-5 10/- 
Y63 7/6 
Tubes 
3E61 50/- 
3FP7 19/- 
6CP1 S61- 
CV1520 40/- 
ACR13 100/- 
VCR97 85/- 
VCR517B 

48/- 
VCR517C 

48/- 

SPECIAL 24 HOUR SERVICE 

OBSOLETE TYPES A SPECIALITY 
QUOTATIONS FOR ANY VALVE NOT LISTED 

Postage Bd. per valve. C.W.O. No C.O.D. 

Manufacturers and Export Inquiries Welcome 

Special 24 Hour 
Express Mail 
Order Service 

SETS OF VALVES 
DAF91, DF9 , DK91, DL92 or DL94 19/- the set 
DAF96, DF98. D1196, DL96 .. 27/8 the set 

AC127 
ÁF114 
ÁF115 
AF118 
AF117 

ï 
7/- 

7/- 

BRAND NEW TRANSISTORS 
0025 11/- 0071 
0028 16/- 0072 
0035 11/8 0075 
0044 4/6 OC76 
0045 4/- 0077 

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

4/6 
8/- 
6/- 
8/- 
13/- 

0081 
0081D 
0081D31 

0082 

4/- 
4/- 

6/- 
6/- 

0082» 
0083 
00170 
00171 
00200 

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

TRANSISTOR POWER OUTPUT STAGE on P.C. Board (with diagram). 51in. x tin. a 
1115. high. Tested and working. 0071, 0081» and 2 x 0081 and Heat Sinks. With 
O.P. Trans. for 35 ohm speaker. Requires 5% Pot, Speaker and 9v. supply. Price 27/6. 
Post paid. 5% Log Pot } Switch 4/ -. Sin. x 211n. 35 ohm. Speaker 18/8. 

NEW RANGE GARRARD AIITOCHANGERS. All Carr. Pd. and without cartridge 
except type 3000 (stereo) and B8R UA25 (mono). 1025 - 110.2.8; 20.25 -210.10.0; 
3500 - 111.17.6; 8L55- 218.10.0; 3000 -113.5.0; SP25 Mk. 1I -115; ATOO Mk. II- 
118.16.0; 50 Mk. 1I- 212.10.0; 8RP22- 18.10.0; BOB UA25 -27.10.0. 

CARTRIDGES. Acne áP91/1 mono 20/ -; Sap mono 17/6; etereo 28/ -; Garrard etereo 
GCB /10/2 82, all poet paid. 

14W MAINS GRAMOPHONE AMPL. EZ80, 50182, O.P. Transformer (3 ohm) 
Vol. /On -off and Tone Control. Double wound mains transformer. 21 x 211n. x 25in. 
separate but wired to chassis, 415. x 21in. x 411n. over valves, 05/- poet paid including 
61in. Speaker. (69/8 less speaker.) 

NEW F.M. TUNER. Range 87 to 107 MHz. Attrac- 
tively finished metal container with cast front 
escutcheon. Case size 13in. x lin. x 3 }15. high. 
Maine transformer. Metal Rectifier and Valves 
ECC85, EF89, EF80, ECC82 as cathode follower, 
EM84 tuning indicator. 2 x ÁF117 and 2 diodes. 
A really fantastic performer. Price 816.16.0 tax 
paid and cary. paid or with Stereo Decoder 
222.10.0. 

2 x 4 WATT STEREO AMPLIFIER. Printed circuit. Separate power pack. Metal 
rectifier. ECC83 and 2 -EL84. Negative feedback. Vol., bave, treble each channel 
Muting switch and on/off. 25.10.0 (7/6 P. & P.). 

TAPE AMPLIFIER FOR MAGNAVOX TAPE DECKS - 
2 or 4 TRACK 

Chassie 125 x 51 x 41 in. high. 
Front panel "gold' finish - 
121 x 4011. 200 -250 A.C. 
Record/Playback amp. switch 
Off /On -Tone; Vol./Mic.; Vol./ 
Gram; Mic. Input; Gram. 
Input; Monitor; Speaker 
Socket Valves OBR7; 12AX7; 
EM84; EL84; 6X4 Separate 
power pack 2 Track 28.19.6; 
4 Track 210.4.6 (8/- post each) 
Rexine covered cabinet (tan) 
15f x 17 x 9115. high with 
sloping front for amp ; com- 
plete with two tweeter 

sprakrrc, and +pedal adapting track, 'Magnavox Deck 851- (e /- carr) 3 speed 
Magnavox 4 track tape deck Type 363 £16.10.0 carr paid. 

"SUPER SIX" L.W. sud M.W. TRANSISTOR RADIO KIT, Mark 2. Complete set 
parta 24.2.8 (5/- poet), PP6 batt. 2/9 extra. Instructions and list 2/- (free with kit) 
Ouperhet; ferrite rod; wooden cab. 95 x 71 x 3in. Celeatlon 44ín. speaker, 8 transistors, 
diode, sto. 

SPEAKERS IN CABINETS. 20 x 15 x 65in. Finished Vynalr and Rexine, various 
colours. With E.M.I. 13 x Bin. 3 or 15 ohm speaker 90 / -; with 12in. Else 15 -ohm 
15W speaker. 28.10.0 (poet 10 /- on either). 

TOP QUALITY SPEAKERS, 6 x 41n. (3 or 15 Ohm) 14/6; Bin. (3 Ohm) 12/6; 41in. 
(3 or 10) 12/6; 7 x 3s /sin. (3 Ohm) 18/6; 13 x 8in. (3 or 15) 41/- (post 3/6) all others 
post 1/6 each. 

TRANSISTORS. Set Mollard pack OC44. 2x0045 101 -; 0071 8 / -; 0081D, 2%00.,1 
matched 10 / -; Newmarket V25/15PD 7/6; many others. S.A.E. for list. 

8 WATT. PUSH -PULL OUTPUT AM- 
PLIFIER, 200 -250 Volts A.C. EZ80, ECCO3. 
3 -EL84, Basa, treble, vol/on -off. 27.17.6 
(poet paid). Size 12 x 31 x Sin. high. For 
Record Player, Radio Tuner, etc. 

6 PUSH -BUTTON STEREOGRAM CHASSIS 
N.W.; 8.W 1; ß.W.2; V.11 F.; 
Gram: Stereo Gram. Two 
sparate channels for Stereo 

gram with balance control. 
Also operates with two 
eakers on Radio. Chassis 
sloe: 15 x 7 x 65in. high. Dial 
.ilver and black 15 x 3in. 190 - 
350M; 18 -51M; 60 -187M; 
VRE 86 -100 Mc /a. Valves: 
P.CC85, ECH81, EF89, lx 
ECL86, EM84 and Rect. 
Price 219.19.0, carr paid or 
26.18.0 deposit and 5 monthly 
payments of 56/6. Total 11.P. 
price 220.15.6. Cream moulded 
..scutcheon included. 

GLADSTONE RADIO 
66 ELMS ROAD, ALDERSHOT, Hants. 

(2 mine. from Station and Busies). FULL GUARANTEE. Aldershot 22240 
CLOSED WEDNESDAY AFTERNOON. CATALOGUE 6d. 

ALL ITEMS FULLY BUILT UNLESS OTHERWISE STATED 
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SUMMER BARGAIN! 
HARVERSON'S SUPER 

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

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

ONLY 

£5.9.6 
P. & P. 8/ -. 

Super De- 
luxe ver- 
sion with 
E C L 8 6 
elves, 

sep. base, 
treble and 

balance con- 
trols. Full feedback. 

8 gm. P. & P. 8/ -. 

HIGH GAIN 4 TRANSISTOR is - 

PRINTED CIRCUIT r 
AMPLIFIER KIT *TO" -oA 
Type TAI 

Peak out- 
put in excess 
of 11 watts. 

All stan- 
dard British 
componente. 

Built on 
printed circuit panel sine 8 x 31n. 

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

speakers. Transistors (GET114 or 61 Mollard OC81D 
and matched pair of 0081 0 /9). 9 volt operation. 

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

diagram 2/6 (Free with Kit). All parts sold separately. 
SPECIAL PRICE 45/ -. P. & P. 3/ -. Also ready built and 
tested. 62/6. P. & P. 3 / - 

TRANSISTOR STEREO 8 +8. A really tlrst -clans HI -Fi Stereo Amplifier 
Kit. U.sce 14 Transistors giving 8 watts push -pull output per channel 
(16 W mono). Integrated pre -amp with Base, Treble and Volume 
controls. Suitable for use with Ceramic or Crystal cartridges. Output 
stage for any speakers from S to 15 ohms. Compact design, all parte 
supplied including drilled metal -work, Cir -Kit board, attractive 
front panel, knobs, wire, solder, nuts, bolts -no extras to buy. Simple 
step by step instructions enable any constructor to build an amplifier 
to be proud of. 
Brief Specification: Freq. response 4S db 20- 20,000 c /s. Bass boost 
approx. to +12 db. Treble cut approx. to -- 16db. Negative feedback 
18 db over main amp. Power requirements 25 V at 0.6 amp. 

Amplifier Kit 
Built and Tested 
Power Pack Kit 
Built and Tested 
Cabinet (as illus.) 

£9.10.0 P. & P. 4/e 
£12.10.0 P. & P. 4/e 
£2.10.0 P. & P. 4/- 
£3. 0.0 P. & P. 4/- 
£2.1 0.0 P. & P. 5/e 

(Special offer -514.10.0. Poet Free If all above 
kits ordered at same time or can be supplied 
built and tested for 118.0.0 Poet Free). 
Circuit diagram, construction details and 
parts list (tree with kit) 1/6 (S.A.E.) 

FM /AM TUNER HEAD 
Beautifully designed and pre- 
cision engineered by Dormer & 
Wadsworth Ltd. Supplied 
ready fitted with twin 0005 
tuning condenser for AM con- 
nection. Prealigned FM sec- 
tion covers 86 -102 Mc /s. I.F. 
output 10.7 Mc /e. Complete 
with ECCeb 16L12) valve and 
full circuit diagram of tuner head. Another special bulk 
purchase enables us to offer these at 27/6 each. P. & P. 3/-. 
GORLER F.M. TIMER HEAD. 88 -100 Mc /e. 10.7 Mc /a. 
I.F.. 15/- plus 2/6 P. & P. (ECC85 valves, 8/6 extra.) 
SPECIAL OFFER! PLESSEY TYPE 89 TWIN TUNING 
GANG. 400 pf +146 pf. Fitted with trimmers and 5:1 
integral slow motion. Suitable for nominal 470 Kc /s. I.F. 
Bice approx.2 x 1 x 1tin. ONLY 8/6. P. & P. 2/6. 
NEON A.C. MAINS INDICATOR. For panel mounting, Out 
out size 19 x 4 x fin, deep inc. terminal. White case with 
lens giving brighter light. For mains 200 /2150v. 2/6 each. 
1'. & P. 6d. (6 or more poet free). 
VIBRATORS. Large selection of 2, 4, 6, 12, 24 and 32 Volt. 
Non -sync. 8/6; Sync. 101-. P. & P. 1/8 per vibrator. 
S.A.E. with all enquiries. 

8 -VALVE AUDIO 
AMPLIFIER MODEL HA84 
D signed for 11I -F1 reproduc- 
tion of records. A.O. Maine 
operation. Ready built on 
plated heavy gauge metal 
chassis, sine 74' w. x 4' d. x 
4f' h. Incorporates &CC83, 
EL84, EZ80 valves. Heavy 
duty, double wound mains 
transformer and output trans- 
former matched for 3 ohm 

speaker, separate Bass, Treble and volume controls. Nega- 
tive feedback line. Output 44 watts. Front panel can be 
detached and leads $ tended for remote mounting of 
controls. Complete with knobs, valves, etc., wired and 
tested for only 14.5.0. 'P. & P. 6 / -. 
ESL "FOUR" AMPLIFIER KIT. Similar In appearance to 
RA34 above but employs entirely different and advanced 
circuitry. Complete set of parts, etc. 79/6, P. & P. 6/ -. 

10/14 WATT HI FI 
AMPLIFIER KIT 
A stylishly finished 
monaural amplifier 
with an output of 
14 watts from 2 
EL84e in push -pull. 
Super reproduction 
of both music and 
speech, with negli- 
gible hum. Separate 
inputs for mike and 
gram allow records 
sad announcements ` f 
to follow each other. T T 
Fully shrouded section wound output transformer to 
match 3 -15 O speaker and 2 independent volume controls, 
and separate bass and treble controls are provided giving 
good lift and cut. Valve line -up 2 E1Á48, ECC83, EF86 and 
EZ80 rectifier. Simple instruction booklet 2/8 (Free with 
parts). All parts sold separately. ONLY 97.9.6. P. & P. 8/6. 
Also available ready built and tested complete with std. 
Input sockets, 89.6.0. P. & P. 8/6. 
MAINS TRANSFORMER. For transistor power supplies. 
Pri. 200/240v. Sec. 9-0 -9 at 500 mA. 11 / -. P. & P. 2/6. 
Pri. 200 /240v. Sec. 12-0-12 at 1 amp. 14/6. P. 5 P. 2/6. 
MAINS TRANSFORMER. For translator power supplies. 
Tapped pri. 200/250v. Sec. 40 -0-40 at 1 amp (with elec- 
trostatic screen) and 6.3v. at 5 amp for dial lamps etc. 
Drop thro' mounting. Stack size 11 x 31 x akin. 27/6. 
P. & P. 4/6. 
MATCHED PAIR OP 84 WATT TRANSISTOR DRIVER 
AND OUTPUT TRANSFORMERS. Stack size 1t x 34 x 
fin. Output tram. tapped for 3 ohm and 15 ohm output. 
10 /- pair plus 2/.. P. & P. 
PARMEKO 7 -10 watt OUTPUT TRANSFORMERS to 
match pair of ECL82's in push -pull. Sec. tapped 3.75, 
7.5 and 15 ohm. Stack else Si x 1 x tin. approx. ONLY 
18 / -. P. & P. 3/-. 
7 -10 watt OUTPUT TRANSFORMERS to match pair of 
ECL86'¢ in push -pull to 3 ohm output. ONLY 11/ -. 
P. & P. 2/6. 
BRAND NEW MAINS TRANSFORMERS for Bridge 
Rectifier. Pri. 240v. AC. Sec. 240v. at 50mA and 6.3v. 
at 1.5 amp. Stack size Si x f x 241n. 10/6. P. & P. 
3/6. (Special quotations for quantities.) 
ACOS HIGH IMPEDANCE CRYSTAL STICK MIXES. 
Listed at 42/ -. Our price 21/ -. P. & P. 1/6. 
ACOS CRYSTAL MIKES. High imp. For desk or hand use. 
High eensitivity, 18/8. P. & P. 
1/6. 
SPECIAL OFFER I MOVING 
COIL MIKE. Fitted on /off 
switch for remote control 
High quality. High or Low 
impedance. (State imp. regd.) 
BARGAIN PRICE 80/ -. 
P. & P. 2/6. 

HUGE PURCHASE! 
E.M.L 4 -SPEED PLAYER 

Heavy Olin. metal turntable. 

® 
Low flutter 

shaded 
motor 

(90 
000. 

250 v shaded motor (90 v. 
tap. Complete with latest 
type lightweight pick -up arm 
and mono cartridge with t/o 
etylii for LP/78. LIMITED 
NUMBER ONLY 63/ -. P. & 
P. 6/6. 

4 -SPEED RECORD PLAYER BARGAINS 
Mains models. All brand new in maker's packing 
E.M.I. MODEL 999 Single Player with unit 
mounted pink -up arm and mono cartridge 95.5.0 
B.S.R. UA25 with latest mono compatible cart. 26.19.6 

All plus Carriage and Packing 6/6. 
LATEST GARRARD MODELS. All types available 1000 
SP2S, 8000, ATOO etc. Send S.A.E. for latest Bargain Prices I 

LATEST B.S.R. X1H MONO COMPATIBLE CARTRIDGE 
With turnover sapphire styli suitable for playing EP, LP 
and Stereo records with mono equipment. ONLY 22/8. 
P. & P. 2/ -. 
SONOTONE 9TAHC compatible Stereo Cartridge with 
diamond stylus 50/ -. P. & P A/- 

T/O CARTRIDGE. Complete with LP & 78 
sapphire styli. Brand new 12 /6. P. & P. 2/ -. 

QUALITY RECORD PLAYER AMPLIFIER 
A top- quality record player amplifier employing heavy 
duty double wound mains transformer, ECC83, E1,84. 
EZ80 valves. Separate Bass, Treble and Volume controls. 
Complete with output transformer matched for 3 ohm 
speaker. Size 7' w. x 3' d. x 6' h. Ready built and tested. 
PRICE 751 -. P. & P. 6/ -. 
ALSO AVAILABLE mounted on board with output 
transformer and speaker ready to lit into cabinet below. 
PRICE 97/8. P. & P. 7/6. 

DE LUXE QUALITY PORTABLE R/P CABINET 
Uncut motor board size 144 o 1210. clearance 21n. below, 
Stan. above. Will take above amplifier and any B.B.R. or 
GARRARD autochanger or Single Player Unit (except 
AT60 and SPI5). Size 18 x 15 x 81n. PRICE 18.9.8. 
P. 5 P. 9/6. ' 

VYNAIB AND REXIBE SPEAKER AND CABINET 
FABRICS app. 54in. wide. Usually 35/- yd., our price 18/6 
yd. length. P. Jr P. 2/6 (min. 1 yd.). S.A.E. for samples. 

BRAND NEW 8 OHM LOUDSPEAKERS 
14/ -; 61in. 18/8; ß1n.87 / -; 7 x din. 18/6 ;10 o 6ío.27 /6. 

E.M.I. 8 x Sin. with high flux magnet 21 / -. E.M.I. 131 x 
8in. with high flux ceramic magnet 48 /- (15 ohm 45/ -). 
P. & P. Sin. 21 -, lit & 8in. 216, 10 & 12in. 3/6 per speaker. 
BRAND NEW. 12ín. 15w. H/D Speakers, 3 or 15 ohms, 
by well -known British maker. Now with Hi Flux ceramic 
ferrobar magnet assembly. 15.10.0. P. & P. 5/ -. Guitar 
models: '25w. 16: 35w. 18. 
E.M.I. 8 ¡in. HEAVY DUTY TWEETERS. Powerful cera- 
mic magnet. Available in 3, 8 or 15 ohms. 15 / -. P. & P.2/6. 
12ín. "RA" TWIN CONE LOUDSPEAKER. 10 watts peak 
handling. 3 or 15 ohm, 85/ -. P. & P. 3/6. 

6 OHM 
3 }in. 18/8; 7 x 41n. 21 /, P. 

SPEAKER 
P. I/8 per speaker. 

HARVERSON SURPLUS CO. LTD. 
170 HIGH ST., MERTON, S.W.19 01 -540 3985 

Open all day Saturday Early closing Wednesday, 1 p.m. 
A few minutes from South Wimbledon Tube Station. (Please write clearly) 
OVERSEAS P. & P. CHARGED EXTRA. S.A.E. with all enquiries 

TRADER SERVICE SHEETS 

4/- each plus postage. 

We can supply Trader Service Sheets 
and Manufacturers' Manuals for most makes 
and types of Radios, Tape Recorders and 
Televisions. 

Please complete order form below for your 
Service Sheet to be sent by return. To: 

OAKFIELD ENTERPRISES 
LIMITED 

30 CRAVEN STREET, STRAND 
LONDON WC2 
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Make Model Radio /TV 

1968 List 
available at 2/- 
plus postage 
From 
Address 

If list is required 
indicate with X 

enclose remittance of 
(and a stamped addressed envelope) 

s.a.e. with enquiries please 
MAIL ORDER ONLY (September PW) 

Est. 1943 J O H N S O N S 
Tel: 24864 

VHF and Short -Wave kits for the 
Amateur enthusiast and constructor. 
For 2 and 4 metres, the unique two 
transistor model SR2 /P, 70- 150Mc /s, 
69/6, p.p. 4s. New super 5V all - 
wave, all -band kit, also "Mini-Amp" 
self- contained, cabinet, size a mere 
4 x 3j x 21. Write today, enclosing a 
stamped addressed envelope for 
interesting free literature, and details, 
direct to 

JOHNSON'S (RADIO) 
St. Martin's Gate, Worcester 



ILOAD 
LINES ¡LOA wimix 

TOAD lines are often regarded as somewhat obscure 
graphical indications of mainly academic interest 

/that bear little relation to practical design, but 
oppositely, they are an extremely simple and invaluable 
device for obtaining real knowledge of the working 
capability of any valve or transistor. They provide 
real insight into their functioning and enable the 
optimum load and biasing point for either device to be 
found visually in a matter of minutes. Furthermore, by 
measurement of graph curves intersected by the load 
line, it is possible to directly determine the voltage or 
power output of any valve or transistor stage and the 
degree of harmonic distortion introduced. 

Load lines were first used with valves, but they are 
equally applicable to transistors, for manufacturers' 
published graphs of both devices are static, that is they 
are compiled without anode or collector loads, so that 
anode or collector current variations do not produce 
anode or collector voltage variations. In practice, a 
valve or transistor cannot amplify unless it is coupled to 
a load, and to produce dynamic characteristics when so 
used would require separate curves for each value of 
load resistor. This is clearly impossible, but by the use 
of load lines equalling the value of 
the load and drawn across a family 
of output characteristics, the tran- 
sistor or valve currents and voltages 
can be determined for any input 
signal. 

Let's take a look first at Fig. 1 

which shows a family of Va /Ia 
characteristics; the output character- 
istics of a typical power pentode. 
Each curve or parameter indicates 
the valve's anode current as anode 
voltage is raised from zero for 
different values of grid bias increased 
in 2V steps from 0 to -14V. 

The recommended anode load for 
this type of valve is around 4,0005, 
the exact value depending on the 
output wattage required and the 
degree of distortion that can be 
accepted. However, if we take it to 
be just 4k 52, then with a power 
supply of 240V, anode voltage will 
also be 240V at current cut -off. A 
dot can then be made on the hori- 
zontal Va axis to indicate this point. 

At the other extreme, if it was 
possible to develop all the supply 
voltage across the load resistor in- 
stead of across the valve, current 

would be I = 4 Amps or 60mA. 
000 

A dot marked' on the vertical Ia 

E la 200 
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o 

scale at this point will then provide the other extremity 
for the load line which can then be drawn across the 
graph. 

In similar fashion, load lines for other values of load 
and /or supply voltage can be drawn. It will be seen that 
the higher the value of load resistor the more horizontal 
the load line becomes and that equal value load lines 
irrespective of supply voltage run parallel to each other. 
Having drawn the load line, the points where it inter- 
sects the individual curves will then indicate the actual 
anode voltage and current for that particular value of 
load and grid bias. Even more important, it will show up 
the disparities in the increases of anode current pro- 
duced by regular decreases in grid voltage. Ideally, 
equal increases and decreases of bias from the no- signal 
or quiescent operating point should produce equal in- 
creases and decreases in anode current. Unfortunately 
this is never so, for the spacing between the curves for 
regular decreases in bias tends to increase towards zero. 
This means that from any practical no- signal biasing 
point, anode current will increase more for a fixed re- 
duction in bias than it will decrease for an equal in- 
crease in bias. However, by careful choice of the stand- 
ing bias and anode load, this disparity can be reduced to 
small proportions. 

Output Versus Distortion 
The quickest way is simply to place the edge of a 

ruler across such a family of output curves and note 
where its placing, pivoted from the h.t. supply value, 
cuts the parameters with the most uniform results. The 
no- signal biasing point would then be in the centre of 
such a line and of course must be greater than the peak 
value of the input signal to prevent driving the grid 
positive on peak positive half -cycles. Having then 

pa=12W Vg 1= 

, _--_- _ ------ 

A ------------- 

---- 

trel 
_ -------- ------------ 

r ̀  ' --- 
' -------- = _ 

200 T 
240 

Va 

Va =Vs(la =0) 

Fig. 1: Load lines drawn across anode characteristic curves of a power pentode. 
(a) is for a 4O00û load with a 240V h.t. supply, (b) is for a 3,0000 load with a 

300V h.t. supply. 
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drawn a line which satisfies these requirements, its 
value can be determined by simple application of 
Ohm's law. The value of h.t. supply divided by the 
current indicated by the load line equals the value of 
optimum load. By moving the ruler over the graph it 
will become evident that higher outputs can be ob- 
tained at the price of greater distortion. In fact many 
manufacturers quote various anode loads for various 
power outputs with the associated maximum second 
harmonic distortion content. Some manufacturers issue 
graphs for output valves plotting the variation of 
anode load on one axis against the percentage of har- 
monic distortion on the other 
axis for different values of 
grid bias. However, by an 
extended application of the 
load line as demonstrated in 
Fig. 2, the variations in out- 
put current and voltage 
graphically demonstrate the 
distortion imposed on a pure 
sine wave input due to this 
irregularity in Va /Ia curve 
spacing. One half -cycle be- 
comes compressed and the 
other extended when related 
to the input sine wave. 

This distortion is termed 
"second harmonic distor- 
tion" because it exactly dupli- 
cates the waveform of any 
frequency upon which is 
superimposed a smaller 
amplitude signal at twice 
the frequency (second har- 
monic) and as shown in Fig. 
3. Such distortion where one 
half -cycle is greater than the 
original while the other half - 
cycle is relatively smaller 
largely cancels out in push - 
pull outputs circuits, but 
third and other odd har- 
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Fig. 2: Output waveform distortion resulting from unequal la increase and decrease with equal 
Vg + or - changes. Such distortion duplicates the effect of a superimposed signal at double 

the frequency (second harmonic) as shown in figure 3. 

monics cannot be eliminated 
in this way and can only be reduced by negative 
feedback. 

The distorted waveform shown in Fig. 3 is obtained 
by the algebraic addition of the two pure sine waves 
which means simply that similar terms are added while 
opposing terms are subtracted. In this illustration, ex- 
cursions of the second harmonic above the zero line are 
added to similar excursions above zero of the funda- 
mental, but subtracted from the fundamental below the 
zero line. Thus the harmonic peaks with the peak of the 
fundamental during the latter's first half -cycle to in- 
crease the total amplitude of the resultant, while it 
peaks in anti -phase with the peak of the fundamental in 
the second half -cycle to decrease the total amplitude by 
a similar amount. Furthermore, this phasing in and out 
mis- shapes the resultant as well as altering its amplitude, 
so it no longer represents a sine wave. 

This distortion being caused by the non -uniformity of 
anode current variations instigated by the input signal is 
clearly indicated by the ratio of AO to OB on the load 
line (Fig. 2). These A and B limits are set by the peak 
amplitude of the input signal. If the grid input was less 
than 4V peak they would be closer set and have less 
disparity, but taking them as they stand, they indicate 
the maximum current changes through and voltage 
changes across a lOkf2 load resistor. 
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The generally accepted figure for maximum tolerable 
second harmonic distortion is 5 % or 0.05 of the output. 
Therefore if we accept these figures as a maximum, the 
ratio AO /OB should not exceed 1.22. Ideally of course 
the ratio should be unity. This figure is obtained as 
follows: Where x equals the decimal percentage of 

second harmonic distortion, 
AO 1 + 2x 

assuming x 'OB 1 -2x 
to be 0.05, i.e. 5 %, then 

AO1+(2 x0.05) 1 +0.1_1.1 
OB 1 - (2 x 0.05) 1- 0.1 0.9 - 1.22. 

Again referring to Fig. 2 it is obvious that the AO /OB 
ratio could be improved towards unity by increasing the 
supply voltage and /or reducing the value of load re- 
sistor. In the interests of clarity only 4 Vg parameters 
are shown, but it is evident that by careful choice of 
load resistor and grid bias -the latter rather less than 
the figure shown, an almost unity AO /OB ratio could be 
obtained. 

If regarded purely as a voltage amplifier, the stage 
gain A, represented by the ratio of anode voltage swing 
to grid input swing will equal: 

Va (max) - Va (min)_ 166 
11.75 

Vg (peak -to -peak) 8 8 
(see Fig. 2). With such purposely exaggerated second 
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High fidelity stereo starts with 
Wharfedale DENTONS at £32.10.6. per pair. 

The new Denton speaker system b'ings stereo 
sound within the reach of everyone, Dentons are 
excellent operating at less than 10 watts from the 
existing amplifier in your record player or tape 
recorder. They are superb when driven by a high 
fidelity amplifier. Each Denton contains 2 Wharfe- 
dale speakers in a beautiful cabinet that is small 
enough to stand on a bookshelf or mantelpiece. 
Ask your dealer for a demonstration and prove its 
superior quality. 

Please send me details of Wharfedale DENTON 
speakers: 

NAME 

ADDRESS 

PW9 

7 

The Dentons are sold in matched pairs for stereo. 
The cabinets are hand veneered and rubbed; each 
pair made from the same tree -perfect matching of 
both sound and appearance. 

Each cabinet has two speaker units with a carefully 
designed cross -over network. 
The dimensions are perfect for mounting or a shelf 
-so the Denton takes up virtually none of your 
precious room space. 

Size 94" high x 14" wide x 84" deep. 

Response: 65 Hz to 17,000 Hz. 

Finish: Oiled Teak or Polished Walnut. 

RANK WHARFEDALE LTD., 
IDLE, BRADFORD, YORKS. 

'TAT/ 
WHARFEDALE x50 
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Full 
Indivi 
V 

AC/HL 6/- 
AL60 5/- 
ARP3 81- 
ARP12 3/6 
AR8 5/- 
ARTP1 e/- 
ATP4 218 
AZ31 10/6 
BD78 40/- 
BIA3 10/- 
B2134 18/- 
BT35 55/- 
BT4b 150/- 
BT83 36/- 
CV102 1/- 
CV103 4/- 
CV316 (mat- 
shed pair) 

CV3161(&i/Sln- 
gle) 60/- 
CY31 7/6 
D41 11/- 
D77 8/- 
DA100 96 
DAF96 e/- 
DD41 4/- 
DET20 8/- 
DET26 10/- 
DF91 8/- 
DF92 816 
DF96 7/8 
DK92 8/8 
DK96 7/8 
DL63 8/- 
DL92 4/- 
DL93 4/- 
DL94 5/6 
DL96 8/- 
DLBIO 9/6 
DY86 6/9 
DY87 7/- 
ß80F 18/- 
E88CC 8/- 
E90CC 10/- 
E92CC 51- 
E18000 7/- 
2182CC14/- 
B1148 8/6 
22134 8/- 
EA50 1/- 
EABC80 7/11 
EAC91 3/- 
EAF42 9/9 
EB9l 2/- 
213033 8/- 
22041 8/6 
EBC81 5/9 
EBF80 7/6 
EBF83 8/8 
EBF89 7/9 
2063 12/6 
2070 4/- 
2090 4/- 
2091 8/ 
20033 12/- 
20081 4/- 
ECC82 4/8 
ECC83 6/8 
ECM 6/- 
20085 5/4 
EC08 7/- 
2CL91 4/- 
ECC189 9/9 
20F80 7/6 
ECF82 7/6 
ECH3E 11/- 

P. 
170 

r guaranteed 
ually packed 

k L V 
EC114210/6 
E0281 5/9 
ECH83 816 
ECL80 6)9 
ECL82 10/9 
ECL83 1019 
ECL86 8/8 
2F36 814 
EFS7A 8/- 
EF39 el- 
EF40 9/3 
EF41 10 /- 
EF50 4/6 
EF80 5/3 
2E81 6/- 
Eros 7/8 
2E86 6/9 
EF89 5/9 
EF91 3/- 
2E92 2/6 
EF96 b/9 

7/- 
EF184 6/- 
2H90 7/6 
EL31 15/- 
2332 319 
EL34 11/- 
EL35 5/- 
EL38 17/5 
EL41 9/8 
21A2 111- 
EL60 7/- 
EL84 4/- 
ßL84 419 
2L66 816 
EL91 8/11 
ßL96 5/9 
EL360 18/- 
EM31 5/- 

&MBO 
5_ 

2H81 8/- 
2284 5/- 
EBU74 80 /- 
EY51 8/- 

ßY91 818 
E74ä 8/- 
ßZ41 5/- 
EZ80 619 
EZ81 5/8 
FW4/6005/- 
FW4/800 

101- 
G/371K 117/8 
01/37äK 

80/- 
060126 b/- 
61ß011B 

GM4 45/- 
6TE37512/- 

GU50 811 /- 
6Z32 1118 
OZ34 1118 
H30 4/6 
HL2 4/- 
HL2E 2/8 
H1,ß3DD5 /- 
30 C 2/- 
KTO3 24 /- 
KT83 4/- 
%T6ä 18/6 
KT67 45/- 
KT71 7/6 

E S 
K776 7/- 
KT88 27/- 
KTZ63 7/- 
LOS 6/- 
21441 8/- 
MHLDB 7/8 

PERSONAL CALLERS WELCUMt 

Open 9.30- 12.30, 1.30 -5.30 p.m. Thursday 9 -1 p.m. 
MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Valves. D.K. Orders 
up to 10 / -, 1 / -; 10/- to 81, 2/ -; over 81, 2/- per 81; over 83 post free. C.O.D. 41 -entra 

CM01\ 
AL 

guaranteed 
L valves 

brand 

TDOX -20 
70/- 

TP22 5/- 
TP25 6/- 
TT11 3/- 
TT1S 36 /- 
TTB31 45/- 
TZ40 40/- 
TZO520 4/- 
TZ20 15/- 
U12/14 7/- 
018 5/- 
U20 15 /- 
U26 15 /- 
1727 6/- 
U52 4/6 
U81 15/- 
019) 18/- 

VP133 9/- 
VR99 7/6 
VR105 /30 

6/- 
VR150/30 

8/- 
VU39 7/- 
W118 10 /- 
W119 9/- 
265 5/- 
X68 7/6 
X7631 7/- 
X118 8/ -- 
X146 8/- 
Y63 6/6 
Y65 4/- 
Z800U 80 /- 
280113 201- 

Z900T 12/- 
1B22 30 /- 
1COGT 8/- 
1D8GT 5/- 
1060T 6/- 
114 8/5 
1LA6 5/- 
1LC6 71- 
1LH4 4/- 
126 6/- 
184 5/- 
185 4/8 
1T4 3/- 
2A3 5/- 
2D21 4/9 
3A4 4/- 
3Á108A35/- 
3A146J 55/- 

3A /167 /M 
65/- 

3B7 6/- 
3B24 14/- 
3116 3/- 
3E29 50/- 
3Q4 8 ¡- 
3Q66T 6/- 
384 6/9 
3V4 6/6 
4D1 4/- 
5A1730 5/- 
1A1740 5/- 
6ß261M40 /- 
582623185/- 
682633115/- 
6825431401- 
50355M35/- 

5R4GY 9/- 
5T4 7/- 
6040 9/8 
5V4G 7/6 
5X40 8/6 
5Y3GT 6/9 
6Y3WGTB 

9/- 
6240 7/8 
BAB8 9/- 
0AC7 3/- 
SAGS 2/6 
6A07 6/- 
6AH6 10 /- 
BAJ7 5/- 
6426 5/- 
6AK7 8/- 
6AK8 5/9 

6ÁL5 3/- 
6AL5W 7/- 
6A015 2/6 
6A2d8 8/- 
6AX5 5/6 
6AX5W 9/- 
GABS 6/- 
64870 14/- 
SATO 416 
SACS 6/9 
6AX4 8/- 
6846 15 /- 
6B7 5/6 
6B80 2/6 
6BA6 4/6 
6BA7 12 /6 
62E8 5/8 
61356 816 

6F32 3/- 
6F33 15/- 
6080 216 
6116IT 1/9 
6H6M 81- 
&IOWA 12 /- 
675 7/- 
6J6G 2/6 
838 8/6 
6J8W 6/- 
6J70 6/- 
6J7M S/- 

-6K06T 8/- 
627 6/- 
6K70 2/- 
6K70T 4/9 
6280 4/- 
6280T 7/3 
62250 24/- 
6L60 6/9 
81866 9/9 
BLBGA 9/- 
0L34 8/- 
6270 6/9 
6P26 19 /5 
687 7/- 
08A7 7/- 
662170T 6/6 
6807 7/- 
6OC7GT 5/- 
6807 7/- 
68117 3/8 
88770 6/6 
68.17GT 5/6 
BBJ7 8/- 
ß8K7 5/6 
681,70T 5/6 
68N7 4/- 
68N7GT 4/6 
6,19,7°T 5/ 
0586 2/8 

0VBM 8/B 
0X4 4/- 

6ß50T 5/8 
6Y6C1 14/8 
624 5/- 
7B7 7/- 
706 1819 
708 6/- 
707 e/- 
7F8W 18 ¡6 
7117 515 
7Qî 7/- 
7V7 b/- 
7y4 8/8 
7Z4 4/6 
9112 8/- 
9116 8/- 
10F9 9/- 
10P14 1815 

12A6 
15/- 

818 
12ÁT6 5/3 
12ÁT7 4/- 
12AV6 5/2 
12ÁV7 6/6 
12ÁU7 4/8 
12AT7WA 

5/5 
12A Y7 8/3 

12AY7 10 /6 
12BA6 6/8 
122E6 5/9 
12BH7 3/6 
1208 3/- 
12E1 17/- 
12H8 8/- 
12J7GT 5/5 
12K76T 8/- 
12K8GT10 /- 
12Q70T 6/- 
12507 4/6 
12807 8/- 
1213H7 8/- 
125.17 4/- 
128117 5/6 
1281.70T 

71- 
121:ß12ß270T5/6 
121(7 6/- 
1314 4/- 
13111 4/- 
13115 5/8 
1487 17/3 
19AQ6 5/9 
19E2 15/- 
1903 40/- 
1906 15 /- 
1924 55/- 
20A2 35 /- 
20P4 62 /- 
251,661 718 
2905 8/- 
26740 9/3 
ß6Z6 718 
26Z4GT 918 
25117 818 
30015 15/6 
30017 15 /6 
SOCIO 16/- 
3äF6 16/- 

30FL1219/6 
30FL13 9/3 
30FL14111/- 
3äL16 17/8 
SOLID 17/3 
30P12 1419 
30P19 15 /- 
30P1,1 14/- 
3äP1,3316 /9 

g Á101K6 
/4 

9/- 
33LOGT 7/- 
35T 17/6 
33W4 5/- 
3EZ3 1113 

35Z6GT 5/- 
87 4/- 
38 4/- 
42 11/8 

500136031M 

67 5/- 
58 8/- 
75 518 
78 5/- 
77 11/8 
78 5/- 
8O 5/5 
81 9/- 

88 10/- 
84 5/- 
86A2 8/- 
282A 1001 - 
307A 5/0 
3300 25/- 
350E 8/- 
307A 7/- 
368A 5/- 
368A8 30 /- 
393A 2716 
408C 801 - 
448A 8/- 
703A 80/- 
705A 20 /- 
715B 60/- 
717A 8/- 
803 8216 
807 9/- 
818 51- 
813 751- 
816 85 /- 
8292 50/- 
8305 4/- 
832A 45/- 
843 5/- 
866A 10 /- 
884 10 /- 
964 4/3 
956 21t 
966 2/- 
967 6/- 
958A 4/- 
1826 5/- 
1829 411 
2051 6/- 
4043C 35/- 
4313C 20 /- 
tí676 10 /- 

6698 18 /- 
6704 B/- 
6028 0/ 
6067 10 /- 
6060 7/- 
8084 7T 
8086 8/- 
6080 22 /- 
6146 88 /- 
8013A 851 - 
8020 25 /- 
9001 3/- 
9002 4/1 
9003 8/- 
9004 211 

Km 2/1 

C.R. Tubes 

E450 /B /16 
70/- 

24205/07 
6ä /- 

09J 
VCR97 32/I 
VCR193A 

30/ 

517E 
1755/- 

617C 45/- 
3201 40/ 
3FP7 45/ 
5CP1 80/ 
88D 80/ 

SOLO 6/- 
N34 8/- 
N78 15/- 
0A2 6/6 
022 6/9 
OB3 7/- 
003 6/- 
OD3 5/- 
OZ4A 5/- 
P41 4/- 
PABC80 8/- 
PC86 10 /3 
PC88 10 /8 
PC97 6/- 
Fä900 9/9 
PCC84 8/3 
P0089 10 /6 
P001891ß/- 
PCF80 7/- 
P0F82 6/8 
PCF84 9/3 
PCF86 918 
PCF801 9/6 
PCF80210 /8 
P0F80512 /8 
PCF80814/5 
PCL92 10 /8 
POL82 8/- 
PCL83 9/8 
P 8/- 
POLLSI 85 9/3 
PC1.88 2/3 
PFL3L6 OlgO 
PL38 19 /9 
PLBI 8/- 
PL82 8/- 
PL88 619 

PL600 15 16 
PX4 14/- 
FX26 12 /S 
PY33 918 
PY80 5/8 
PY81 5/3 
PY82 5/9 
PY83 8/9 
PY800 10 /3 

10 /8 
QQV03 -10 

87/6 
QQVOS -40 

QQVOB / 

Q8130/15 
0Á 50/_ 

7/6 
Qß96110 5/- 
Q81200 10/- 
QV04/ 8 ¡2 
QV0417 8/8 
R10 17/6 
R01/240Á 25/- "61 ßl8 
BTV28020 

84/- 
8U2150A 

101- 
811E12 10/- 

TRANSISTORS 
OAS 3/- 
OAIO 3/- 
0A47 EIS 
0Á74 8/6 
OATS 2/8 
0A81 2/- 
0A90 2/- 
0A200 2/6 
08202 8/6 
0A210 7/6 
0A211 9/6 
OAZ20011 /- 
OAZ20110/- 
OÁ2202 to 
0AZ206 8/6 
0AZ207 9/6 
0AZ208 

to 
OAZ213 0/6 
OAZto 

OAZ22E10 /- 
0001 .15 /- 

10/- 
0023 12 /6 
0024 15/- 
0C25 7/6 

Ut26 6/- 
0028 18/6 
0035 101- 
0041 61- 
0070 4/- 
0071 31- 
0072 5/- 
0073 6/- 
0076 5/- 
0081D 8/- 
0082 5/- 
00139 7/6 
00169 6/- 
00170 5/- 
00200 7/6 
00201 10 /- 
00202 12 /6 
00203 10 /6 
00204 17/8 
00206 12/6 
12216 17/6 

IN21B b/- 
I243 4/- 
IN70 4/- 
18111 4/- 
I6113 4/6 
18115 6/- 

/ ZENER 
2 N585 7/8 
221040 20/- 
221090 7/6 
221091 9/6 
221306 7/8 
221307 7/6 
28303 10 /- 
AAZI8 4/- 
AC107 10 /- 
AC126 6/8 
AC127 7/6 
AC128 6/6 
AC178 716 
ACY17 818 
ACY18 5/6 
ACY19 5/6 
ACY20 5/- 
ACY21 5/- 
ACY22 816 
ACY28 4/8 

AD149 16/- 
Á2Y11 lb /- 
AEY12 18 /6 
ÁF102 7.8/- 
ÁF114 6/5 
AF115 6/- 
API I8 6/5 

AF118 10/- 
AF124 7/6 
AF126 8/6 
Á2126 8/- 
ÁF127 6/- 
ÁF139 10 /- 
AF178 12 /6 
AFY19 22/8 
AFZ11 17/- 
ASY26 6/8 
A8Y28 8/6 
ASZ21 12 /6 
A8Z23 30 /- 
ÁU101 SOI- 
BC107 6/- 
BCT31 1315 
BCY33 7/6 
B8Y25 4/- 
B8Y27 6/8 
B8Y28 5/- 

BYD141b /- 
BYZ10 18/- 
BYZ11 10/8 
BYZ12 101- 
BYZ13 6/- 
BYZ15 201- 
BY 7A6 15/- 

DIODES 
01774 17/8 
CR81 /10 5/ 
CR81/20 9/6 
CR51 /30 

10 /- 
CR81/36 

11 /6 
CR81 /40 

12/6 
CR83/06 5/- 
Cß83 /20 

10/- 
CR83 /30 

11 /6 
CR83 /40 

12/6 
C84B 25/- 
GET102 6/- 
GET103 4/8 
GET105 8/6 

GET116 9%- 
äßT118 

6/- GET872 8/- 
0ßT880 9/- 
GEX34 2/8 
GSOM 4/6 
CT43 6/- 

etc. 
JK10A 15/- 
JK1OB 15 /- 
JK20A 17/6 
JK21A 18 /6 
MAT100 7/9 
MAT101 8/6 
MPF102 

11 /- 
MPF1039 /6 
MPF104 

10 /- 
MPF105 

10/- 
RABSIOAF 

7/11 
RA8508AF 

12 /6 
SCß51 18/6 
82645 15/- 
Z Rangs 

ßu3 /5 Beach 
Z2Á range 

7/8 ea. 
ZL range 

Of -ea. 
ZS range 

7/5 ea. 

U404 8/- 
U801 915 

UAF42 10 /B 
VBC41 g/_ 
UBF80 7/8 
00080 7/8 
IICF80 9/6 
003042 913 
UCL81 8/9 
UCLSO 813 
UCL83 10 /5 
UF41 919 
ÚF89 6/9 
UL84 71- 
ÚL84 7/- 
UU5 7/- 
UU9 818 

UY41 
10/6 

7/5 
V246 619 
V248Á112 

1901- 
V1.ß63185/- 
VP23 2/8 

DC MOVING COIL METERS 
200 A 2` round panel sealed .. .. 22/9 
750 -0-75 A 2" round plug-in .. .. .. 201- 
1mÁ 

µ 
21" round panel .. .. .. 30 /- 

1mÁ 2 "round panel sealed .. .. 2719 

5mA 2" round clip flu panel or prof. 201- 
1010mA 2 }" round panel .. .. .. 17/6 

A sr squad re panel .. .. .. 25/` 
75mÁ 2 1" plug -In .. .. .. .. 14/- 
10orA 1}` prof - .. .. .. 1710 

100mA 1 }" round panel .. .. .. 1716 

103mA 2 }" round panel .. .. .. 19/- 

each consisting ß9141H. AERIALS sting of ten aft. In. 

aerial with adaptor 
screw-In 

to fit the 7)n' rod, B insulated base, 
stay plate lut stay assemblies, pegs, 

complete 
hammer. 

to etc. Absolutely brand new and complete ready to 
erect, in canvas bag. £3.9.9. P. A P. 10/6. 

FIELD TELEPHONES TYPE "F" housed ln portable 
wooden cases. Excellent for communication In- and 
out -doors for up to 10 miles. For pair including bat- 
teries and 1 /6th mile field cable on drum. Completely 
new, £8.10.0. Slightly used, 25.10.0. Carriage 10/ -. 

TELEPHONE HANDSET. Standard G.P.O. type; 
new 121 -. P. & P. 2 / -. 

6877 7/- 
6ßV8 8/- 
BBQ7A 4/- 
BBRT 171- 
BBRB b/- 
BBW7 11 /8 
604 8/8 0036 2/11 
6050T 6/- 

6080 5/6 
60308 7/- 
6021 80/- 
601,8 9/- 

8284 131- 
3/- 

6F9GT 8/- 
gg76 

4/- 
_ 

6F12 4/- 
BF12 4/- 
0F13 5/- 
6F14 5/- 
6F23 1419 

C. RADIO LTD. 
iOLDHAWK RD., W.12 

1011 743 4946 

ALL OVERSEAS ENQUIRIES AND ORDER: 
Please address to 

Colomor (Electronics) Ltd 
170 GOLDHAWK ROAD, LONDON W12 

Tel.: 01- 743 0899 

BY ORDER OF THE RECEIVER AND MANAGER RE: 

JENNINGS MUSICAL INSTRUMENTS LTD. 
Of interest to all electronic Guitar and Organ Manufacturers, ALSO 
Musicians and Electronics Engineers. Office Furniture, Desks, Cupboards, Steel Office Equipment, Factory 

SALE BY AUCTION Shelving, Steel Racks, Steel Bins, etc. 

Of all remaining stock of an Electronic Guitar T- Organ Manufacturing To be offered for sale by Auction in lots on the premises at 
Business 

INCLUDING NORDENFEIDT ROAD (off West Street), ERITH, KENT 

Electric Guitars and Organs, Large Quantities of Electric Components, on THURSDAY 5th SEPTEMBER 1968 at 11 a.m. 
Guitar Cases, Amplifiers and Spare Parts, Radio Transmitters, (on View Wednesday 4th September, 10 a.m. to 4 p.m.) 
Aircraft Transmitters /receivers and many items of interest to 
Electronics Engineers. Catalogue price 5/- from Joint Auctioneers 

23 MOORGATE, LONDON E.C.2 
01- 638 -8001 CHAMBERLAIN and WILLOWS 

JOHN D. WOOD CO. 23 BERKELEY SQUARE, W.1. 01- 629 -9050 
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harmonic distortion as is present in the output of this 
valve, giving a 52V decrease but only a 42V increase 
from the quiescent value of 124V, it is vital to take the 
overall peak -to -peak variation to compare it with the 
overall input figure. When assessing power output di- 
rectly from load line intersections across the graph, the 
peak values indicated must be converted to r.m.s. values 
because wattage is always expressed in these terms. 

Calculating Power Output 
Directly calculating valve or transistor power output 

is often considered rather difficult -but the same Ohm's 
law rules apply as when calculating the output of a 
generator or the power dissipated in a resistor. The only 
difficulties that arise are due to the necessity of separa- 
ting the a.c. content of the output -the real power - 
from the steady d.c. component on which it is im- 
pressed. It can be calculated by I2R, V2/R or VI where 
I and V are in r.m.s. values and represent the true a.c. 
content of the output. To convert the peak -to -peak 
currents and voltages indicated on the graph to r.m.s. 
values, each value must be divided by 2 to determine 
the peak value, and then by V2 to convert to the r.m.s. 
figure. For finding output wattage from the VI formula 

Va(max) -Va(min) x Ia(max) -Ia(min) therefore, W 
2 x x 2 x 

As 2 x x x 2= 2 x V22 x 2 or 8, this form- 
ula can be simplified to 

Va(max) = Va(min) x la (max) - Ia(min) W - 
8 

With transistors in the usual common emitter mode 
Vc and le replaces Va and Ia. 

Having found maximum and minimum current 
values, it then becomes an interesting exercise to directly 
measure the second harmonic distortion in the output 
by the following formula, which is equally applicable to 
valves or transistors, Io in both instances equalling the 
no- signal standing current. Second harmonic distortion 

I(max) I(min) - Io 
2 

I(max) - I(min) 
Even the simplest set of curves 

provide a wealth of information. For 
instance from the graphs of Figs. 1 

and 5, it is quickly possible to find 
the a.c. resistance of the valves by 
dividing a small anode voltage 
variation, on the linear section of 
the characteristic, by the resulting 12 

variation in anode current. If the 
current change is expressed in milli- 
amps, the a.c. resistance will be in 

15 

kilohms. Ra = dVa 
dla . 

The prefix "d" 
indicates "change in ". Similarly µ 
can be obtained by noting what Va 
change is necessary to alter la to the 
same extent as a change in Vg with 
Va constant. Having then obtained 
both Ra and µ, mutual conductance 

gm can, be found by gm = Ra and 

keeping Ra in kilohms, gm is in mA/V. 
Figure 4, which shows output 

characteristics of a common emitter 
amplifier enable the current gain ß 

of the transistor employed to be 

10 

75 

60 
50 

25 
la 

(mA 

o 

o 

4 (2x 
2nd. Harmonic 

Fundamental) 

IllM=111,1ÌMW 
1_Cycle 
Harmonic 

2nd 111 
- - -1 cyc e - - - - -.+ Ffesultant' 

(Fundamental) distorted 
sine wave 

Fig. 3: Showing distortion impressed on sine -wave by second 
harmonic signal. Such distortion can be produced by a valve or 
transistor when equal increase and decrease in Vg or lb, do 

not produce equal increases in la and /c respectively. 

4 80pA 

3 

2 

Ic 
(mA) 

Ib. 

Ib: 

Ib, 

II) 

I 

I 

' 

i RL 
1 

1 

2 3 4 5 6 7 8 9 10 11 12 

Vc 
vs 

60p 

40»A 

20pA 

o 

RL 2-5k n. 
Fig. 4: 2.5kí2 load line across a family of typical transistor 
common - emitter output characteristics. A standing lb of 40µA 
provides a good working point due to lb changes producing 
virtually equal lc changes. Standing /c would then be 2mA 
with Vc just over 5V. The graph also shows how ß can 
be determined by the change in lc due to change 
in /b with Vc constant. In this example with Vc at 5V, a 20µA 
/b change from 20 to 40µA increases /c by closely 1mA 

ß Or Hf - Qlc 1,000µA (1mA) - 50 
Q1 20µA 

Primary 
R =60n 

Reflected 
speaker 
impedance =3 kn. 

24.5: 1 

l_71 
L.S. 
=511 

3 Amp 
on la, 
axis 

SnAC Load line= 3kf1 

mQ_ !. 9 O v 
.... \ --5V 

IA_IlMil_ ____-2ov IIMMENNI 

R-3kf2 

- 
=-10v 

°1=-1. 

1 -15V _ =NI 
ANODE VOLTAGE(Va) V 

Fig. 5: When a load is transformer coupled, a load line equal to Rp provides the work- 
ing point on any selected Vg curve. Load lines of equal value having the same angle to 
the base, a further load line equal to the effective impedance is then drawn through 
point 'P" parallel with one of similar value. This 'A. C." or "dynamic" load line 

shows the la Va excursions on signal input. 

180 200 220 300 
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readily determined. ß or Hfe =fib or the change in 

collector current brought about by a change in base 
current with collector voltage constant. Such factors 
and indeed all others are most readily taken from 
graphs and once one becomes accustomed to "reading" 
them, can be executed very quickly. However -to keep 
strictly to load lines. 

Up till now, it has been assumed that the resistive 
load was directly connected in the anode lead of a valve 
or the collector circuit of a transistor, but most output 
stages,. unlike voltage amplifying stages, employ a 
transformer coupled load for optimum power matching. 
This slightly complicates the issue of making a load line 
since the d.c. value of the transformer primary may be 
only about 5052 while the actual load presented to the 
valve or transistor by normal transformer action may 
be several thousands of ohms. Clearly the load line 
must equal the Rp value for static d.c. currents, but 
must equal the impedance effectively presented to the 
signal by the transformer coupled load. 

First step, therefore, is to draw a load line in the usual 
manner to equal the transformer's primary resistance. 
However, this value being so low, it will be impossible 
to actually terminate this line on the vertical Ia or Ic 
axis, as it would be several amperes, and without un- 
duly extending the graph, must be drawn as shown in 
Fig. 5. The next move is to mark the most suitable or 
selected Vg curve where this load line intersects. The 
"a.c." load line must also then be drawn through this 
point but at an angle equal to that required by the value 
of the a.c. load. 

If for instance the a.c. load is 3k 0, as load lines of 
equal value have the same angle to the horizontal axis, 
draw this 3k52 "a.c." load line parallel to a 3kSI "d.c." 
load line, drawn as a guide on the same graph. This 

"a.c." load line will now indicate how the input signal 
varies output voltages and currents as did the con- 
ventional load line when the resistive load was directly 
connected to the valve or transistor. 

Two facts about transformer coupled loads will now 
be apparent. First, the increase in Va or Vc obtained by 
eliminating the considerable voltage drop across the 
directly connected load reduces the degree of distortion 
introduced, while secondly, Va or Vc can now instanta- 
neously exceed the Vs figure. 

This brief outline then indicates that load lines are 
extremely useful and deceptively simple devices for 
really getting to know the functioning of valves and 
transistors under working conditions, and their uses 
can generally be summarised as follows: 

1. Visual and rapid indication of the optimum load 
and best biasing point to provide maximum output 
with minimum distortion. 

2. Permits direct measurement of second harmonic 
distortion. 

3. Graphically indicates the voltage gain or power 
output of any stage. 

So for a really informative exercise, mark out the load 
lines for various values of load across a set of transistor 
or valve output characteristics, and determine the best 
values for the greatest output compatible with ac- 
ceptable distortion. The latter of course is achieved by 
selecting a bias point Ib for transistors, Vg for valves, 
which enables equal increases and decreases in signal 
input to produce equal but larger increases and de- 
creases in collector or anode current, as the case may be. 
Then measure the stage voltage gain or power output 
obtained. With output pentodes especially, it is inter- 
esting to compare your own assessment of optimum 
load with the maker's recommended figure. 

QRP MODULATOR -continued from page 344 

Fig. 3: Above chassis layout and dimensions. 
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Preliminary tests consist of checking for h.t.- 
chassis short -circuits and measuring voltages and cur- 
rents throughout the unit during which time the gain 
control should be set at minimum and a pair of high 
impedance headphones connected to the output. A 
voltmeter connected across the full modulation trans- 
former primary winding should ideally read zero on 
its 0 -10VDC range if both valve sections of the 
ELL80 are drawing equal currents. When a crystal 
microphone is connected to SKI it will be but neces- 
sary to rotate VR1 very slightly before room noises 
are reproduced; speech should sound crisp and there 
should be no traces of instability or oscillation. 
Thereafter it is merely a case of bringing the modu- 
lator into general use on the lines mentioned earlier 
and some "on the air" tests carried out taking care 
not to allow over -modulation to occur. 

The low power modulator is certainly a useful 
item but if when construction is complete everyone 
has gone s.s.b. and there is no one left to talk to, 
do not despair! By omitting Vl, and associated 
items, connecting SKI to the top of VR1 via a 
0.0111F capacitor and a 1M1i resistor, fitting in place 
of Ti a decent push /pull speaker transformer plus 
a little degenerative feedback from its secondary to 
V2A, an excellent little 8W audio amplifier will 
result. Fed by a crystal pick -up gramophone records 
will be reproducible with a high degree of fidelity 
and more particularly so if a little tone compensation 
is added! U 



RADIO 

TELEVISION 

ELECTRONIC 
ENGINEERING 

MANY COURSES TO CHOOSE FROM incl. 
RADIO & TV ENGINEERING & SERVICING, TRANSISTOR & PRINTED CIRCUIT SERVICING, CLOSED CIRCUIT TV, ELECTRONICS, 
NUMERICAL CONTROL ELECTRONICS, 
TELEMETRY TECHNIQUES, SERVOMECHANISMS, 
PRINCIPLES OF AUTOMATION, 
COMPUTERS, ETC. 

ALSO EXAMINATION COURSES FOR 
Institution of Electronic and Radio Engineers 
C. & G. Telecommunication Technicians' Certs 
C. & G. Electronic Servicing 
R.T.E.B. Radio /TV Servicing Certificate 
P.M.G. Certificates in Radiotelegraphy 
Radio Amateurs' Examination 

BUILD YOUR OWN RADIO AND INSTRUMENTS 
With an ICS Practical Radio & Electronics Course you gain a 
sound knowledge of circuits and applications as you build your 
own 5 -valve Superhet Receiver, Transistor Portable, and high - 
grade test instruments, incl. professional -type valve volt meter 
(shown below). Everything simply explained. All components 
and tools supplied. For illustrated brochure, post coupon below. 

,ee 

Ì 

MEMBER OF THE ASSOCIATION 
OF BRITISH CORRESPONDENCE COLLEGES 

THERE IS AN ICS COURSE FOR YOU 

Whether you need a basic grounding, tuition to complete 
your technical qualifications, or further specialized 
knowledge, ICS can help you with a course individually 
adapted to your requirements. 
There is a place for you among the fully- trained men. 
They are the highly paid men -the men of the future. 
If you want to get to the top, or to succeed in your own 
business, put your technical training in our experienced 
hands. 
ICS Courses are written in clear, simple and direct language, 
fully illustrated and specially edited to facilitate individual 
home study. You will learn in the comfort of your own 
home -at your own speed. The unique ICS teaching 
method embodies the teacher in the text; it combines 
expert practical experience with clearly explained theoretical 
training. Let ICS help you to develop your ambitions and 
ensure a successful future. Invest in your own capabilities. 

FILL IN AND POST THIS COUPON TODAY 

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

PLEASE SEND FREE BOOK ON 

NAME 

ADDRESS 

OCCUPATION AGE 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. 170, INTERTEXT HOUSE, PARKGATE ROAD, London, SW11 
9/68 
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SINCLAIR DESIGNS ARE ALL - BRITISH 

QUALITY 
because only test -selected materials and compo- 
nents are accepted for use in Sinclair designs 
in order that specifications are fully maintained. 

VERSATILITY 
You will find whatever Sinclair design you choose 
far more adaptable to your requirements as weil 
as permitting a much wider degree of experi- 
mentation. 

ECONOMY 
Buying Sinclair is an excellent investment. 
Performance and quality are of standards found 
in far costlier equipment. You save with Sinclair - 
and everything is guaranteed. 

tl 

S 

23 

0 

60- 16,000 Hz: 8 ohms impedance: Loading up to 
14 watts; acoustically contoured pressure 
chamber; brilliant transient response; polarised 
connections; detachable base. 

£7.19.6 

1s 

SINCLAIR 

14 
low priced hí -fí speaker 

It costs about a quarter of what you would expect to pay for 
a good stereo speaker system when you choose Q.14s. 
This is because of the considerable research and experi- 
mentation into the acoustic properties of special materials 
carried out when designing this excellent speaker. It 
resulted in an instrument so outstandingly good that ex- 
perts, reviewers and the public alike were unanimous in 
their praise for the Q.14 at this year's Audio Fair. The Q.14 
is very compact, measuring only 9 ,4in. square on its face by 
4;in. deep. Its unusual contours permit it to be positioned 
where no ordinary speaker could be used to advantage. 
The neat black matt finish with aluminium bar trim keep 
this speaker pleasantly in conformity with modern design 
trends. 
Hear the 0.14 in your own home. If you are not delighted 
with it, send it back, and your money, including cost of 
return postage to this office will be refunded in full. 
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A fantastic 
performance curve 
This independently made B & K curve 
shows results to compare favourably 
with much dearer speakers. It shows 
why the 0.14 performs so well. 
Transient response is excellent, and 
upper frequencies are well distributed 
free from marked directional effect. 

ORDER COUPON OPPOSITE BRINGS GOODS BY RETURN POST FREE 

sin=lair 
358 

77us is 
your $ °e/u{r 
Otarattee, 

It app lies automatically to everything you buy from Sinclair Radionics 
and assures complete satisfaction for every customer. "Should you not 
be completely satisfied with your purchase when you receive +t 

from us, your money will be refunded in full at once and without 
question." 
FULL SERVICE FACILITIES AVAILABLE TO ALL SINCLAIR 
CUSTOMERS. 



The world's smallest radio 

IN A NEW PACK 
For those other constructors who enjoy building their own equipment, 
the Sinclair Micromatic Kit now comes in a good -looking new presentation 
pack. It is complete down to a free, generous supply of solder. The moulded 
polystyrene interior shaped to fit each component enables you to check the 
contents in an instant, and helps to make building even easier and surer. 
Today, the Micromatic is better than ever -more powerful, better sounding, 
for the hi -fi quality magnetic ear -piece assures superb listening. But whether 
you prefer to build it, or buy your Micromatic ready built-don't be without 
one. It is the best and the smallest personal radio in the world -and it's British. 

PLAYS ANYWHERE 
FANTASTIC POWER 

TUNES OVER MEDIUM WAVES 

Complete kit, Inc. /. , 
earpiece, free solder 4 
and Instructions 
In new pack 

6 

SINCLAIR MICROMATIC 
The Sinclair Micromatic measures only 1' /, x 13/,a x }in. 
and is completely self- contained except for the special 
magnetic earpiece which switches the set on when plugged 
in. Slow motion tuning over the medium waveband brings 
in a choice of stations loudly and with superb selectivity. 
Available in kit form or ready built. The two Mercury cells, 
type RM675 give months of life with normal use. 

Built, tested 
and guaranteed 

59/6 
Mallory Mercury Cell RM.875 (2 needed) each 2/9. 

SINCLAIR 

Z.12 

IDEAL 
FOR USE 

WITH CAR 

BATTERIES 

COMBINED 12 WATT HI -FI 

AMPLIFIER & PRE -AMP. 

The most powerful amplifier for its 
size you can buy 
No constructor's amplifier has ever achieved such success as the Sinclair Z.12. 
It has fantastic power -to -size ratio, and is easily adaptable to a wide range of 
applications. The Z.12 will operate from batteries or mains supply unit PZ.4, 
and give superb stereo reproduction. Thousands are In use throughout the world 
-In hl -fi, electronic music instruments, P.A., Intercom systems, etc. This true 
12 watt amplifier comes to you ready built, tested and guaranteed together with 
the Z.12 manual which details control circuits enabling you to match the Z.12 
to your precise requirements. For complete listening satisfaction, use your 
Z.12 system with 0.14 loudspeakers. 

31n. x 1fin. x l)in. Class B Ultralinear output. Into 2k(]. Output -12 watts R.M.S. contin- 
:8 Special Transistors. 15-550,000Hz ± 1dB. uous sine wave (24W peak). 15 watts music 

Suitable for 3, 5, 8 or 15() speakers. Two3 -ohm power (30W peak). Ready Built, Tested and 
speakers may be used in parallel. Input -2mV Guaranteed. Complete with Z.12 manual. 

SINCLAIR 

PZ.4 HEAVY DUTY STABILISED POWER PACK 
designed to supply power requirements of up 
to two Z.12 amplifiers and Stereo 25 control unit. 
For operation from A.C. mains 200 -250V. 

Delivers 18V d.c. at 1.5A. Supplied ready built, tested 
and guaranteed. 

SINCLAIR STEREO 25 
De -luxe Control /Pre -amp Unit for Z.12 stereo system. Sensi- 
tivity Mic. 2mV into 50k(): P.U. -3mV into 50k()í Radio -20mV 
Into 4.7kí. Equalisation correct within ±1 dB on RIAA curve 
from 50 to 20,000 Hz. Supplied ready built with attractive brushed 
and polished aluminium front panel and knobs to match. Selector 
/Bass /Treble /Vol. /Balance controls. £9.19.6 BUILT, TESTED and GUARANTEED, ,/ 

Built, tested and 
guaranteed with Z.12 manual 

89/6 
ORDER FORM 

I To: SINCLAIR RADIONICS LTD. 
122 NEWMARKET ROAD, CAMBRIDGE 

Please send POST FREE 

I For which / enclose cash /cheque /money order 

I NAME 

I ADDRESS 

SINCLAIR RADIONICS LIMITED 
22 NEWMARKET ROAD, CAMBRIDGE Telephone 

OCA3 -52996 

P.W.9 

Sinclair 
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PORTABLE 
TRANSISTOR 

AMPLIFIER 
ONE WATT OUTPUT 
Portable cabinet 12 a 4 a 
9in., four transistors, fitted 
7 z 4in. speaker. Volume 
control. lack aookl1 

OUR PRICE `, 

et. Uses 
battery. 

7rr /6 Wo th double 

BATTERY RECORD DECKS 
2 speed model 33 1/3 and 45 r.p.m. 9v. operated. Complete 
with pick -up fitted crystal cartridge. Plays 7, 10, 12in. 
reoords. Fitted auto, atop and start. Ideal for use with above 
transistor amplifier. OUR PRICE 59/6 POST 
4 speed Model 9 volt. 10 /- extra. 2/8 
Above two items Post Free if Purchased Together. 

POCKET MOVING COIL MULTIMETER. 49/6 0- 1,000v. A.C. /D.C., ohms 0 to 100k. etc., 
SUPERIOR MOVING COIL MULTIMETER 99/6 0 -2,500 v.D.C. 20.000 ohms per volt. 0- 1.000v. A.C. 
Ohms 0 to 8 meg. 50 Mioroamps (Full list Meters S.A.E.) 

NEW MULLARD TRANSISTORS 6/- each 
0171, 0072. OC81. 0C44. 0145, 0C171, 00170, AF117. 

REPANCO TRANSISTOR TRANSFORMERS 
TT45. Push Pull Drive. 9:1 CT, 6/ , TT48. Output. CT 8:1, 8/ -. 
TT49. Iuteratage etc. 4.5:1, 5/- TT52 Output 3 ohms,20 :1, 5/- 
TRANSISTOR MAINS POWER PACK. FAMOUS MAKE 
FULLY SMOOTHED. FULL WAVE CIRCUIT 49/6 9 VOLT 500mA Size 5 x 31 x 2in. 
TRANSFORMER ONLY. Size 21 x 11 x 11.9 volt 10 /8 

WEYRAD P50- TRANSISTOR COILS 
RA2W Oin. Ferrite Aerial 
with car aerial coil _12/8 
Oso. P50 /1AC 5/4 
I.F. P50 /2CC 470 kc /a 5/7 
8rd I.F. P50 /3CC 6/- 
Telescopio Chrome Aerials Bin 

Spare Cores 8d. 
Driver Trane. LFDT4 .. 9/8 
Printed Circuit. PCA1 9/8 
I.B. Tuning Gang ... .10 /8 
Weyrad Booklet 2/- 

extends to 23in. 5/ , 
VOLUME CONTROLS 

Long apindles. Midget Size 
9K. ohms to 2 Meg. LOG or 
LIN. L/S 3/ -. D.P. 6/- 
STEREO L/S 10/8. D.P. 14/8 
5K. S.P. Edge type, 5/ -. 

80 Ohm Coax 8D yd. 
THE INSTANT 

SEMI -AIR SPACED BULK TAPE 40 yd. 20/ -; 80 yd. S0 / -. 
FRINGE LOW LOSS 1 /6 ERASER AND 
Ideal 825 lines. Yd. RECORDING 

MAINS TRANSFORMERS 5 ¡each 
250 -0 -250 80mA. 8.3 v, 3.5 a, 8.3 v. la, or 5 v. 2 a. 80/- 
350-0- 350 -80 mA. 8.3 v. 3.5 a, 8.3 v. 1 a, or 5 v. 2 a 35/- 
300 -0 -300 v. 120mA., 8.3 v. 4 a, C.T.; 8.3 v. 2 a 45/- 
MINIATURE 200 v. 20 mA., 8.3 v. 1 a 12/8 
MIDGET 220 v. 45 mA., 8.8 v. 2 a 17/8 
SMALL 250 -0 -250 50 mA, 8.3 v. 2 a. 19 /8 
HEATER TRANS. 8.3 v. 11 a., 8/8; 8.3 v. 4a 12/8 
Ditto tapped sec. 1.4 v., 2, 3, 4, 5, 8.3 v. It amp 12/8 
GENERAL PURPOSE LOW VOLTAGE. Outputs 8, 4, 5, 
8, 8, 9, 10, 12, 15, 18.24 and 80 v. at 2 a. 30/- 
1 amp., 8, 8, 10,12, 18, 18, 20. 24, 30, 36, 40, 48, 80 35/- 
AUTO TRANSFORMERS 0- 115 -230 v. Input /Output. 
01w. 18/0; 150w. 30/ -; 500w. 92/8; 1000w. 175/ -. 

CRYSTAL MIKE INSERTS 
11 x 1 in. NO; ACOS It x lie. 8/8; BM3 lin. dia..... 
MOVING COIL MIKE with Remote Control Switch.. 

ALL PURPOSE HEADPHONES 
H.R. HEADPHONES 2000 ohms General Purpose 
H.R. HEADPHONES 2000 ohms Super Sensitive.. 
LOW RESISTANCE HEADPHONES. 3 -5 ohms.... 
DE LUXE PADDED STEREO PHONES, 8 ohms . . 

9/8 
19/8 

19/8 
85/- 

8/8 
RESISTORS. Preferred values, 10 ohms to 10 meg. 

} w., / w., 1 w., 20 " 3d.; l/ w. 8d.; 2 w. 1/ -; 1 w. 10% 6d. 
HIGH STABILITY. I w. 1% 10 ohms to 10 meg., 2 / -. 
Ditto 5 %. Preferred values 10 ohms to 22 meg., 9d. 

5 watt 0.5 to 8.2 ohm 3 w. x2 /- 
10 watt1, WIRE -WOUND RESISTORS '1 2/- 
15 watt 

watt} 
10 ohms to 8.800 ohms l2 /- 

10K, 15E, 20K, 25K. 88K, 10W. 3/- 
SPEAKER FRET Tygan various colours. 52in. wide, from 
10/- It.; 28io. wide from 5/- ft. SAMPLES S.A.E. 
EXPANDED METAL Gold or Silver 12 12in. 8 / , 

VEROBOARD 0.15 MATRIX 
21 x 5in.3/8d.21 x 31in.5/2d.3j > 31 in. 3/8d. 
EDGE CONNECTORS 18 way 5/ -; 24 way 7/8. 
PINS 88 per packet S /4d. FACE CUTTERS 7/8d. 

S.R.B.P. BOARD 0.15 MATRIX 2;1n. wide Od. per lia.; 
Min. wide 9d. per lia.: 5in. wide 1/- per lin. (up to 17in.). 

ALUMINIUM PANELS 18 a.w.g. 12 12io., 6/8; 14 x 

5/8; 12 x 8in., 4 /8; 10 x 7in.. 3/e: 8 x Stn., 2/8; 0 x 4in., 1/8. 

35/- 
Post 2/6 

COAXIAL PLUG 1 /S. PANEL SOCKETS 1/3. LINE SOCK- HEAD 
ETS 2 / -. OUTLET BOXES. SURFACE OR FLUSH 4/8. DEMAGNETISER BALANCED TWIN FEEDERS 1/- yd. 80 or 300 ohms. 
CAR AERIAL PLUGS 1 /8; SOCKETS 1 /3; LINE SOCKET 2/ , 200 /250v. A.C. Leaflet S A.E. 

RETURN OF POST DESPATCH Minimum Post and Packing charge 2/6. C. 

011E1111110 n. 

Woo 
RADIO COMPONENT SPECIALISTS 
Written guarantee with every purchase. (Export -send remittance and extra postage, no C.O.D.) 

BRAND NEW QUALITY 
EXTENSION LOUDSPEAKER 
Cream plastic cabinet, 2011. lead and 
adaptors. For any radio, intercom, tape 

reorder, etc. 3 to 15 ohms. POST 30 
ize: 7} x 51 3in 2/8 

ALL EAGLE PRODUCTS 
rt EAGLE AM TUNER. Med Wave. Transistor 79/6 Superhet. Ferrite Aerial etc. 

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

EAGLE 4 CHANNEL TRANSISTOR MLXER. Add 
musical highlights and sound effects to recordings. Will 
mix Microphone, records, tape and tuner with 59/6 separate controls into single output. 
TRANSISTOR FM -LW -MW TUNER. 10 semi conductors. 
Calibrated toeing dial 9 v. operation. F5188 -108 Mc /s; 
MW 190 -580 metres. LW 850 -2000 metres. £14/19/6 
Size 21 r8x51 ia. 
EAGLE S WATT AMPLIFIER. 4 Transistor 69/6 Push -Pull Ready built, with volume control. 
40 PAGE EAGLE CATALOGUE 5/- POST FREE 

* RADIO BOOKS * (Postage 9d.) 
High Fidelity Speaker Enclosures and Plana 5/- 
Transistor Superhet Commercial Receivers 7/8 
Mollard Audio Amplifier Manual 8/8 
Radio Valve Guide, Books 1, 2, 3 or 5 5/- each 
Practical Radio Inside Out 4/8 
Transistor Audio Amplifier Manual Book I, 3/6, Book 2 8/- 
Shortwave Transistor Receivers 5/- 
Transistor Communication Sets 81- 
International Radio Stations List 2/8 
Modern Transistor Circuits for Beginners 7/8 
Sub -Miniature Transistor Receivers 5/- 
Wireless World Radio Valve Data 9/8 
At a glance valve equivalents 0/- 
Valves, Transistors, Diodes equivalent Manual 10/6 

WIRE -WOUND 3 -WATT 
POTS. T.V. Type. Values 

0 ohms to 30 K., 
4 
/ 

Carbon 30 K to 2 meg. 

WIRE -WOUND 4 -WATT 
STANDARD SIZE POTS. 
LONG SPINDLE 7/6 50 OHMS to 100 K. 

VALVE HOLDERS. MOULDED 9d.; CERAMICS 1/- EACH. 
BLANK ALUMINIUM CHASSIS. 18 a.w.g. 21ín, sides, 
7 x 4in., 5/8; 9 x 7in., 8/8; 11 x lin., 8 /8; 11 x 7in., 7/8; 
13 x 9in., 9/8;14 x 11ín., 12/8; 15 x 14in., 15/, 
SANGAMO 3 inch SCALE METERS 45/- ea. 
Various calibrations and movements, 100 Microamp; 
1 Milliamp; 50 -0 -50 Microamp. etc. S.A.E. for list. 

0.0. 5/- extra. Full list 1 /.. CALLERS WELCOME 

337 WHITEHORSE ROAD, WEST CROYDON 
Buses 133, 88 pass door. S.R. Stn. Selhurst. Tel. 01. 684.1665 

A VALUABLE 
NEW 120 -PAGE BOOK 
The Amateur Radio Circuits Book, 2nd Edn. 

This is the second edition of a very popular 
book first published in 1964, now greatly 
enlarged. 
You are bound to find in it a circuit for that section of a 

receiver or transmitter you are planning or building together 
with vital information such as coil details and any peculiar 
problems to watch out for in alignment. It starts off with a 

section on aerials and TR switches, and covers receivers 
right through the chain from preamplifiers and convertors 
to detectors, noise blankers and the a.f. stages. It then turns 
to transmitters, h.f. and v.h.f., and breaks down the subject 
into "building blocks " such as f.m. modulators, mixers, 
p.a.s, linear amplifiers, VOX units, keyers, and a complete sec- 
tion on balanced modulators, Crystal oscillators, including 
VXOs, and v.f.o.s then lead into power supplies and finally 
15 pages on test equipment. It is printed on heavy paper, 
and lies absolutely flat wherever you open it owing to a 

special plastic spiral -type binding. 

Price 10/6 (11/3 with postage). Published by RSGB 

You can obtain a list of all other publications available, in- 
cluding details of membership of the RSGB, by writing to: 

RADIO SOCIETY OF GREAT BRITAIN, Dept. PW 
28 Little Russell Street, London, WC1 
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ALL GOODS FULLY GUARANTEED. BEST QUALITY AT LOWEST 
PRICES. IMMEDIATE DESPATCH. NEW AND UNUSED UNLESS 
OTHERWISE STATED. 
RECORDING TAPE: FINEST PROFESSIONAL QUALITY MYLAR. 
BRITISH PRODUCTION. STANDARD PLAY: 5in. 600ft.. 7/3; Olin., 850ft.. 
8/9; Tin. 1200 ft., 11/3. LONG PLAY: 5in. 900ft.. 10 / -; 51ín. 1200ft., 11/3: Tin. 
1800ft., 18 / -: lin. 225ft. Message, 3/8. (Postage and packing 1)- per reel). 
DIAMOND STYLES: Replacements for TC8LP, TC8 Stereo TC8LP /Stereo, 
Studio 'O' LP Ronette, BF4OLP Ronette, GC2, GCB, GP6517, all at 6/11 each. 
Also GP91 -LP /S at 12/6. All these types also available in SAPPHIRE at 2/11 
each. (P. & P. all types 6d.). 
PICK-UP CARTRIDGES all with stylii and standard replacement fittings 
Mono GP67 /2 12/8. Newest Stereo GP93 22/ -. Mono De Luxe GP91 16 / -. 
Stereo Compatible (both mono and stereo) GP /91 SC 18/6. Ceramic Stereo 
Compatible, top quality for expensive outfits 38/6 (all 1 / -). 
TEST EQUIPMENT: MULTITESTER: 20,0000 P. Volt D.C. 49 x 31 x 11in. 
D.C. volts 5, 25, 50. 250, 500 and 2-5k. A.C. volts 10, 50. 100, 500. 1000 at 10,0000 
p volt. D.C. current 0 -SOmA, 0- 2-5mA. 0- 250mA. Res. 0-6 6050. 0-6M0. 3000 
3050 at centre scale. Cap. 100µµF to 001µF, 001µF to 01µF. -20 to + 
22dBS. 67/6 (3/6). with prods. battery and instructions. 
MICROPHONES, CRYSTAL: ACOS 40 Desk Type 15 /6 (1/3): ACOS 4G 
Curved Hand Grip 17/3 (1/6): ACOS 60 "Stick" 20/3 (1/6). ACOS 39 "Stick" 
26/6 (1/6). RECT. Cream plastic hand type for Tape Recorders 7/6 (1/6). 
LAPEL 11in. dia. Clip or Hand 8/6 (11-). DYNAMIC: MS1050E 0, 31ín. x tin.. 
with Base, Adaptor and Neck Cord 37/6 (2)6). MSII, similar, but fixed on flex- 
ible Swan neck to switch -fitted base 42/6 (2/6). All mikes supplied with leads. 
SPEAKERS: 12in. Round. fitted tweeter, 6 watts, 3 or 150. British, 33/6 
(3/6). 7 x 4 Elliptical 30 for TV. Car and Domestic sets 15/- (2/6). 2}ín.800 
(Fane) 4 /- (1/ -). 21in. 30 (Emp.) 6/6 (1/ -). 6 x 4 heavy duty ceramic pole. ideal 
for stereo, 30 13/8 each (2/6) or 26/- pair (4/6). EARPIECES with lead and 
min. plug: Magnetic 1/6: Crystal 2/9 (either 6d.). 
SWITCHES: Standard toggle. metal. 250v 2A. One hole fixing: SPST 2/3. 
SPDT 2/9. DPST 3/ -. DPDT 3/3. Slide types, small and sub -min. DPDT 1/6 
each. Small DPDT. 3 way, centre "off" 1/9. Reed magnetic on /off 1/9 (7d. 
each, all types). 
TRANSFORMERS: Sub -min output (3 0 for OC72:etc.) and Driver 2/6 each 
(6d.). 
TRANSISTORISED 4TR. 3 WATT AMPLIFIER: 21 X 21 x It 9 volt. Very 
efficient 45/6 (1/6). Excellent results with 30 speakers. 
SELECTION OF GENUINE SEMI -CONDUCTOR: TRANSISTORS: 
AC126 2/ -: AF115 3 / -: AF116 3 / -: AF117 2/9: OC26 5/6: 0C28 5/-; 0C441/8; 0C45 
1/6: 0070 2/3: OC71 1/6: OC72 2/ -; 0073 2/3; 0075 2 / -: 0081 2 / -; OC81D 1/6: 
0C140 

/ 
PURPOSE 

9D ODERECT RECTIFIERS: PIV 2 /6400 PIV 1/200 PIV 1/4. 
6AMP-BYZ10 1200 PIV 5/6. THYRISTORS: 5 AMP 100 PIV 7/6; 200 PIV 9/ -; 
300 PIV 10 /6: 400 PIV 12/ -. 10 AMP 400 PIV 20 / -. (see list for further types). 
(P. P. & I. on all S -C's 7d. up to 3, 1/- up to 11, 12 and over, paid). 
FULL LIST, sent free on receipt of S.A.E. (F'cap if possible). Gives details of 
many more lines including special non -repeatable buys that cannot be 
advertised due to time factor. 
TRADE ENQUIRIES INVITED. 
FELSTEAD ELECTRONICS (P.W.10), LONGLEY LANE, GATLEY, 
CHEADLE, CHESHIRE. 
TERMS: Cash with order by post only. No. C.O.D. or caller service. Prices in 
brackets are post. packing and ins. charges Orders £5 and over. Charges paid. 
Full terms in previous month's advertisements. Most goods therein advert- 
ised continue to be available. Reprints available free -send S.A.E. 



PADGETTS RADIO STORE 
OLD TOWN HALL, LIVERSEDGE, YORKS. Telephone: Cleckheaton 2866 

New Boxed Rebuilt TV Tube. Type MW43 /69. Top grade not a 
second. 12 months guarantee 47/ -. Carriage 10 / -. 
New Rebuilt TV Tubes with slight glass fault all types 19 and 
17in. 50! -. Carriage 10 / -. Twelve months guarantee. 
Iteclaimed TV Tubes with six months guarantee 17ín types AW43/ 
88, AW43 /80.40/- .MW43/69.30/ -. 14in types 17/ -. All tubes 10 /- carr. 
Good TV Tubes tested perfect but no guarantee. Type AW43,80 and 
MW43/69. 171- each plus carriage 10 / -. 
Speakers Removed from TV sets all perfect 3 ohms P.M. 8in 
round 6 /6. P. & P. 3 /6.6in. round 3/- P. & P. 3/6. 7 x 4 5/ -. P. & P. 3/6 
Six for 34/- post paid. Sin. round 3/ -. P. & P. 2/9. 6 x 4 3! -. P. & P. 2/9. 
Six for 22/- post paid. Slot speakers 8 x 215/-, P. & P. 3/ -. Six for 30/- 
Post paid. 
New 121n. Speakers with Built -in Tweeter, 3 or 15 ohm. 28/6. Post 
Paid. 
Special Sale of ex W.D. Gear. R.A.F. tube unit type 266 lust like 
the 62A unit. Fitted with VCR97 tube mu -metal screen full of E.F. 
valves complete with outer case. Grade 1 27/ , Grade II 22/ , Both 
units 10 /- carriage each. 
Tube Unit type 7921. Complete with tube type 2292. Front marked 
in figures. Many spares less four EF91 valves 10 /- carrial4e 10/ -. 

1355 Set complete with 5U4. 6 x 5. Six SP61 valves. New condition 
good break up line. 10 / -. Carriage 10 / -. 

Short wave TX Chassis. Two valve battery model, 8 /6. P. & P. paid. 

Model Makers Motor 26 volt will run from 12 or 6 volt. 7/6. P. & P. 
Paid. 
Motors removed from Washing Machines i h.p. 1400 revs 250 -200 
volt A/C complete with pulley, 26/ -. P. & P. 101 -. 

VCR97 tube complete with mu -metal screen 10 / -. P. & P. 5/ -. 

7 Do Double Play 9/6.5" Standarstandard 9 5 Long 
11/6. y 10/-. Pus post on 

any tape 1/6. 

Jap Ear Piece small or large plug 1 /11. Post paid. 

Silicon 
& 
Rectifier Silicon Rectifier 500 M.A. 800 P.I.V. No duds 2/6. Post paid. 94/- 

doz. P. paid. 
G.P. Diodes all perfect. Guaranteed. 3/6 doz. P. & P. paid. 

Calibrator type 
80 M.A. 63 32 amp. 
Clean condition. 
Test Set type 210. 
5Z4 and other valves. 
TV Sets Just OR 
sets in good working 
want cleaning, 
Performance Tester. 
condition. Meter 
SPECIAL OFFER. 
Carriage 10 /-. 
200 only Regentoae 
channel. Untested. 
Speakers from 

Ex 
Single valves post 
10F1. EF80, EB91. 
Post paid. 
ARP12 1/6 
Eß91 
EF85 3/- 
EFP80 3/- 
ECC81 3/- 
ECC82 3/- 
ECC83 4/- 
ECL80 1/6 
EFbO 1/- 
EF80 1/6 
EF91 9d. 
EL36 5/- 
EY51 2/6 
EY86 5/- 

Si- 
EF50, 10 /- doz. Post 
New valves ex units, 
6V69T, 3 /6; DF61, 
6BH6 2/ -. CV valves 
CV261. CV4025. CV4063, 
Untest TV Sets 
14ins. sets 30/- carriage 

1. Complete with 
6.314 amp. 5 Volt 

8718. carriage 10 / 

Complete with 
29/ -. carriage 

Rental. Ferguson 
order. fitted 

cabinet fair. £5, carriage 
Complete with 

perfect. 39/ -, carriage 
19in. tube AW47/91. 

Deep 17 T.V. 
Cabinets fair. 

Radio Grams. 8 x 

VALVE 
Equipment, 3 months' 
Id. over 3 valves 

ECL80, EF50, PY82, 

PCC84 2/- 
PCF89 2/- 
PCL82 4/- 
PCL82 4/- 
PCL83 5/- 
PL36 5/- 
PL38 6!- 
PL81 4/- 
PY33 5/- 
PY81 1/6 
PY82 1/8 
PZ30 5/- 
1525 5/- 
.U191 5/- 
U281 5/- 

paid. 
807. 5/6; 6K7. 
2 /-; DL92 2/ -; 
all at 2/- each. 

CV140, CV3998 
complete 12 channel. 

15/ -. 12ins. 

250 A.C. Power 
2 amp. 5Z4 and 

-. 
meter 0-50mils slow 

10 / -, Clean condition. 
405 also R.D.G. 

with good AW43 
15 / -, Pass. 

200 micro -amp. 
10 / -. 
40/ -. 6 months 

Sets fitted with 
45! -, carriage 15/ 
5. 6/6. Post 3/6. 65/- 

LIST 
guarantee 

D. & D. Paid. 
PZ30, 20P3. Al 

U282 5/- 
U301 5/- 
U329 5/- 
U251 5/- 
5801 8/6 
5U4G 4/- 
6B8 1/8 
6BW7 2/6 

6217 
1/9 si. 

6525 5/- 
6U4 5/- 
6V6 1/9 
6P28 b!- 

2/ -; 6E8 2/6; 6X5. 
DK91. 2/ -; 3Q4. 

CV131, CV136, 
CV858. 

17ins. 50/ 
sets 20 / -, carriage 

Pack. 330 volts 
8 more valves. 

motion drive 

deep 17. Both 
/80 tube. Sets 
train 30/ -. 
meter. Clean 

guarantee. 

ÁW43180 tube 13 
-. 

doz. post paid 

at 10 /- per doz. 

10C2 5/- 
10P13 8/6 
205ßT 8/ 
20D1 3/- 
20L1 5/- 
20P1 b/- 
20P3 2/8 
20P4 8/- 
3OPL1 5/- 

5/- 

330F5 
2/6 

0 
6/30L2 bl- 

3/ -; 6SN7, 31 -: 
2/ -; A1820, 1/6; 
CV138, CV137, 

-, carriage 15/ -. 
15 / -. 

H.A.C. SHORT -WAVE 
KITS 

WORLD -WIDE RECEPTION 

Famous for over 30 years for Short -Wave Equip- 
ment of quality, "H.A.C." were the original 
suppliers of Short -Wave Receiver Kits for the 
amateur construction. Over 10.000 satisfied 
customers -including Technical Colleges, Hos- 
pitals, Public Schools, R.A.F., Army, Hams, etc - 

IMPROVED 1968 RANGE 
One -valve model "DX ", complete kit -price 68/8 
(Postage and packing 3 /6). 
Customer writes: -"Definitely the beat one -valve 
B.W. Kit available at any price. America and 
Australia received clearly at good volume." This 
kit contains all genuine short -wave components, 
drilled chassis, valve, accessories and full iastruc- 
Lions. Ready to assemble, and of course, as all our 
products -fully guaranteed. Full range of other 
S.W. kite still available, including the famous 
model "K" (recommended by radio clubs). All 
orders despatched by return. (Mail order only.) 
Send now for a descriptive catalogue, order form. 

"H.A.C." SHORT -WAVE PRODUCTS 
29 Old Bond Street, London W.1 

Aerial Wire: Coils of 25 yds. stranded 
2/3 plus 6d. P. & P. 

Relays: Small for 6 to 24 volts 130 to 
800 ohm, 6 and 250 volt A.C. from 13/6 

Coils: OSMOR, WEYRAD, etc. 

Test Meter: Full range in stock AVO- 
TAYLOR, our special offer Model ITI -2 
20 K ohm per volt £3.9.6 plus 2/- P. Et P. 
1,000 ohm per volt TIK at 35/- plus 2/- 
P. Et P. 

Loudspeakers: 3, 8, 15, 35 and 70 ohm 
all popular sizes, example: 2in. 8 ohm 7/6 
plus 1/- P. Et P. Car size 7 x 4in.15/6 plus 
2/- P. Et P. 

Transformers: Mains 250 -0 -25060 mA 
with 6.3 volt, 18/9. For small power units 
0-9-15 volt 1 } amps, 15/9. 

Ear Pieces: 2.5 mm. and 3.5 mm. 
magnetic, 2/6. 

Transistors: OC44, OC45, OC71, OC72, 
0081 all at 2/6. Power Transistors 0C26, 
10/9; OC28, 12/9; OC35, 13/6 (limited 
number at 9/- each!); OC140, 15/ -; 
0C149, 15/ -. 

Write or call for Price Lis( 

L7 
BOTHWELL ELECTRIC 
SUPPLIES (Glasgow) LTD. 
54 EGLINTON STREET, 
GLASGOW, C.5, Tel. 041 SOUth 2904 

Member el the Lander Group 

NEW RANGE BBC 2 AERIALS 
All U.H.F. aerials now fitted with tilting 
bracket and 4 element grid reflectors. 
Loft Mounting Arrays, 7 element, 37/6. 
11 element, 45/ -. 14 element, 52/6. 18 
element, 60 / -. Wall Mounting with 
Cranked Arm, 7 element, 60 / -. 11 element, 
67/ -. 14 element. 75/ -. 18 element. 82 /6. 
Mast Mounting with 21n. clamp. 7 element. 
42/6. 11 element, 55 / -. 14 element, 62/ -. 18 
element. 701 -. Chimney Mounting Arrays, 
Complete. 7 element. 72/6.11 element, 80 / -. 
14 element. 87/6. 18 element. 95/ -. Complete 
assembly instructions with every unit. Low 
Loss Cable, 1/6 yd. U.D.F. Preamps from 
75/ -. State clearly channel number required 
on all orders. 

BBC ITV AERIALS 
BBC (Band 1). Tele- 
scopic loft. 25/ -, External 
S /D. 30 / -. "H" 22.15.0. 
ITV (Band 3). 3 ele- 
ment loft array. 30 / -. 5 
element, 40/ -. 7 element, 
50 / -, Wall mounting. 3 ele- 
ment, 47/6. 5 element, 
52/6. 

V. Loft 
1+3. 4d0 ßB5/ 

50 / -; 1 +7, 60 / -; Wall 
mounting 1 +3. 57/6; 1 +5, 
67/6; Chimney 1 +3, 67/6: 
1 +6. 75/ -. 
VHF transistor pre - 
amps. 75/ -. 

COMBINED BBC1 - ITV - BBC2 
AERIALS 1+3 +9. 70 / -. 1 +5 +9. 80 / -, 
1 +5+14. 90/-.1+7 +14, 100 / -. Loft mounting 
only. Special leaflet available. 
F.M. (Band 2). Loft S /D. 15/ -. "H ". 32/6. 
3 element, 55/ -. External units available. 
Co -ax. cable 8d. yd. Co -ax. plugs. 1/4. 
Outlet boxes, 5/ -. Diplexer Crossover Boxes. 
13/6. C.W.O. or C.O.D. P. & P. 5/ -. Send 6d. 
stamps for illustrated lists. 
Callers welcomed - oyen all day Saturday 

K.V.A. ELECTRONICS (Dept. P.W.) 
27 Central Parade, New Addington 

Surrey (CRO -OJB) 
LODGE HILL 2266 
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STOP PRESS _iI 
s- CI, 1 t^' ; -" _ O _ -_ 
/ 

This wonderful little set will 
teeing pleasure. Listen to the 
work. A printed circuit layout Y 
build in a short time. Fullycomprehensiveinstruc- 
Lions. Employs the latest components 
siators. Complete down to the 
project for beginners. Price 
back if not delighted. 

%11` 

provide 
thrilling 

makes 

last detail. 
85 / -. Post 

hours of lis- 
sound of 

it simple to P 

and tran- 
An ideal 

5/ -. Money 

40 METRE BAND 
.- 

BARGAINS GALORE FOR EVERYONE 
3/6 Mini ature li in. dia. Moving coil speakething8 each. 

Two for 8 / -post free. 10 henry 60 m/a smoothing chokes 
2/6 each, p.p. 1 / -. Four for 9/6 post free. 

Make your own 12/250V INVERTOR .UNIT. Trans - 
formers 100 watt rating. Only 19/8. p.p. 5/6. 

HEADPHONES MICROPHONES (moving coil). 
Brand new in makers cartons. 17/8 each. P. 4l. 

EPDXY RESIN TRANSISTORS. The latest 
a -p-n silicon epoxy encapsulated devices. Not seconds. 
Four for 10/- post free. HEAVY DUTY DPDT 3WIT- 

BREAST MICROPHONES. Only 7/8 each, p.p. 218. 
Three pairs 21 Post free. 

AERIAL TUNER UNITS. For TX /RX use. Will load 
almost anything. Metal case. Calibrated tuning dial. 
25/ -, D.P. 7/6. 20 AMP MULTI PURPOSE SWITCHING 
RELAYS. A 12 volt relay with 1 pair heavy duty dixit contacts. Plus numerous other lower current rating 
switching contacts. Metal baseplate. Paxolin terminal 
block. 

AIR. /SEA/RESCUE WALKIE TALKIES. Complete 
trans /rec. Govt. state must be dismantled or exported. 
Complete with aerial /speaker /microphone. Range 
100 miles. Cost Govt. over £45. Our price E2.10.0 per set. 
p.p. 10/ -. 2 sets E5 post free. 

3000 WATT THYRISTOR CONTROL UNIT. Will 
control light /heat /speed. Thousands of uses. In Ices- 
vied metal case. 28.19.8, post and insurance 10 /, 

HEAVY DUTY R/F CHOKES. Ideal for filters, 2/8 
each. P.P. 1 / -. Four for 8/8 post free. 32 mid. 450 volt 
working ELECTROLYTICS. Ideal for transmitters. 
2/6 each P.P. 1 / -. Four for 8/8 post free. 
12 volt put gives 

AMERICAN ou DYNAMOTOR 
Twa iUNITS. 

for running your AC/DC equipment from a car battery. 
Price 25.10.0, carriage 10 / -. 

9 VOLT BATTERY ELIMINATORS. Run your 
transistor radio direct from the mains. 9 volts DC at 
260 m /a. Also ideal for running tape recorders. 

WATCH THIS SPACE NEXT MONTH. We have over 
250,000 electronic components and items for sale. 

rECe /E/ /t 
® excellent receivers 

were made for the Civil Ser- 
vice. It will cover the complete 40 M. Ama- 
tear band. Aircraft. and Marine and other 
Government Stations. It is a 5 valve super- 
het and works from standard dry batteries. 
Built in a robust metal case size 10 x 6 x 4in. 

speaker output. Not new but in excellent 
condition. 23.10.0. Carriage 10/-. Few only. --. 

- 

VALVE SALE 
817 --6 /- each, three for 18 / -. 6V6 -31- each. 
three for 7/8. 6%7 -21- each. three for 5/ -. 
6K8-5/- each. three for 12/8. EF50 -1/6 each. 
three for 5 / -. 6116 -2/6 each. three for 6 / -. 
0Z4 -9d. each. three for 2 / -. Three valves 
post free. otherwise 9d. P. & P. All Valves 
guaranteed and insured in transit. 

_ 

/ 

\ 
'- 

i. 

ti 
l; 

¡, 

corn- 
all 

built - 
With 

x 6 x 
hand - 

luxe luxe 

COM 

Brand new fully 
Receiver Type 
plete ranges, 
amateur bands, 
and broadcast 
comprising R/F 
in BFO (tunable) 
Operates from 
speaker and headphone 
steel case of pleasing 

The set factory 
book and 12 months 
and insurance 
19/ -, P.P. 3/6. Fitted 
sed mains power 
Loudspeaker in 
Carr. 5/ -. 

T.R. 

transistorised 
GDX 

550 kc 
shipping 

ban 

aerial 
a 9 

14/-. 

pack 
matching 

G.D.X./20.C. 

/20 
/s 

s. 

tuning 
for 
volt 

design. 
tested 
guarantee. 

ACCESSORIES: 
S meter 

% JA I o:"\ 
u!' E R 

TYPE 

Communication 
/C. Specifications: 4 
to 30 me /s, covering 

bands, trawler bands. 
Makes an ideal mobile 

section, AVC, 
CW and SSS reception. 

internal battery. 
output. Hammer finished 

Size 
built with 

9 
and built with 

18 gns. Carriage 
Headphones 

22.10.0 extra. 
24.10.0. carr. 10/ -. De 

metal cabinet 22.15.0. 

AIRCRAFT /POLICE BAND RECEIVER 
A small transistorised receiver that will 
receive civil aircraft and polioe /fir's /ambu- 
lance broadcasts. Operates from a 9 volt 
battery that fits internally. Robust metal 
cabinet size approx. 5 x 4 x 4in. Attractive 
front panel. Speaker, or headphone output. 
Price 

27.10.0, 
unused. ca 
carriage 10/ -. Few only. 

COLLAPSIBLE AERIAr A 
IN 5 SECTIONS fully 

dl uat- 
CLOSED 13f able highly 
OPEN 5 " -6 efficient whip aer- 

ial. Made to exacting BASE apecitications. Copper pla- 
ted sections. Brass base. An 

ideal aerial for s. 
Brass 

use. Easily 
adaptable for cars, scooters. 

Easily 
talkies etc. Brand new in maker's 
boxes. Only El. each, post and pack- 
ing 2/6. Two aerials for 35/ -. post 
free. 

MINIATURE TRANSISTORISED B.F.O. UNIT 
This isaminiature transistorised B.F.O. unit (tunable) 

reception. Compact. $mgle hole fixing. This small unit 
will fit anywhere. Ideal for all Ex Govt. Communica- 
tion tion Receivers and most Commercial Types. Complete 
with fitting instruction. 49/8, post free. 

New Component Centre open at this address. 

BANDY METAL CASES 

Very 
approx. 7 x 6 x 5 4in. With hinged lid and 

clasp. Very robust. Hammer finish. Price 
7/6 each. P. & P. 3/ -. Three for 25 /- post free. 

"' um/ GLOBE SCIENTIFIC LTD 
DEPT. P.V. 14 24 CA WOODS YARD, 
MILL STREET, LEEDS 9. 

'TRANSISTOR 

BOOSTER 

39'B 

JUST PLACE 

NEAR RADIO -- 

The Dewtron Wave Trap for portables 
* Roosts Radio 1, Luxembourg, Pops etc. * Eliminates 'fading'. * Extends battery life. * Replaces car aerial for portable sets. * 7 -day refund trial. £2 post free. 

ADD 

tGw;G1 
111 

4 

I 

EFFECTS 

TO YOUR LISTENING.. 
with a Dewtron NEW DIMENSIONS" 3- 
Dimensional effects amplifier. Gives Big Hall 
Stereo effect to any radio, tape, etc. PLUS fully 
adjustable echo, vibrato and tone. 9 volt model, 
8 gns. Speaker, 86/- extra. 6/12V 'car model, 
10 gus. Incl. speaker. Poet and inn. 5/- either 
model. Write now -right now. 

D.E.W. LTD., 
P.W., RINGWOOD ROAD, FERNDOWN, DORSET 
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NEW VALVES! 
Guaranteed Set Tested 
24 -HOUR SERVICE 

IRS 6/- 
4/8 

384 
8/9 

3V4 6/8 
6Z4G 8/8 
BAQS 4/8 
6F13 8/- 
6L18 8/- 
12K8GT 7/- 
20F'2 10/- 
socle 8/9 
30FL1 12/8 
30P4 11/- 
30PI9 11/- 
30PL1 18/8 
CCH35 9/9 
CL33 18/6 
DAM 8/9 
DAF91 4/8 
DAF96 5/11 
DF33 7/8 
DF91 8/9 
DF96 6/11 
DE32 7/8 
DK91 6/- 
DK96 8/9 
DL33 8/8 
13135 4/9 

DL92 5/9 
DL94 5/8 
DL96 8/8 
DY86 5/6 
DY87 5/8 
EABC80 6/8 
EBC41 8/9 
EBFBO 5/9 
EBF89 8/- 
ECC81 8/9 
ECM 4/8 
ECC83 4/9 
ECC85 4/9 
ECH35 5/9 
ECH42 9/9 
ECH81 5/8 
ECI.80 6/8 
ECL82 8/8 
ECL83 8/9 
ECL86 7/9 
EF39 8/8 
EF80 4/9 
EF85 5/- 
EF86 8/8 
EP89 4/9 
EF183 5/9 
EF184 5/8 
EL33 8/8 
EMI 9/3 

EL84 4/8 
EM81 8/8 
EY61 8/9 
EY86 8/- 
EZ80 8/9 
EZ81 4/8 
KT61 8/8 
N78 14/8 
PC97 7/9 
PC900 8/- 
PCC84 6/9 
PCC89 10/8 
PCC189 9/8 
PCF80 8/9 
PCF82 5/9 
PCF801 7/- 
PCF805 8/9 
PCL82 8/9 
PCL83 8/9 
PCL84 7/8 
PCL85 8/8 
PCL86 8/- 
PFL2001218 
PL36 9/8 
PL81 7/- 
PL82 5/9 
PL83 8/8 
PL84 8/- 
PL500 12/8 

PL504 13/3 
PY32 9/8 
PY33 9/6 
PY81 5/- 
PY82 4/9 
PY83 5/3 
PY800 6/8 
PY801 6/8 
R19 6/6 
U26 12/9 
1126 10/9 
11191 10/6 
UABC80 6/ - 
UAF42 9/3 
UBC41 7/8 
UBF89 8/8 
UCC84 7/9 
UCC85 8/- 
UCFeO 8/- 
UCH42 9/6 
UCH81 6/3 
UCL82 7/- 
UCL83 8/9 
UF41 9/6 
UF89 5/11 
UL41 8/9 
ULM 5/9 
UY41 6/6 
UY85 5/3 

Postage on 1 valve 9d. extra. On 2 valves or more, 
portage 6d. per valve extra Any parcel insured against 
damage in transit Bd. extra. Office address, no callers. 

GERALD BERNARD 
83 OSBALDESTON ROAD 

STOKE NEWINGTON 
LONDON, N.16 

MOBILE S.W. LISTENERS 
The Ralson Mobile Antenna for AMATEUR RECEIVING 

and TRANSMITTING 

The most efficient mobile All -Band Whip on the market. 
COILS FOR ALL BANDS. Complete with one coil 
£8.17.8, plus 3/6. Extra coils £8.17.6, plus 3/ -. 
New Sprung Extension safeguards your whip from damage. 
From leading amateur radio stores or direct from the 

manufacturers: 

HALSON ELECTRICAL SERVICES , 

Dover Road, off Ansdell Road, Blackpool 

Solve your communica- 
tion problems with this 

4- Station Transistor Intercom system (1 master and 
3 Subs), in deluxe plastic cabinets for desk or wall 
mounting. Call /talk /listen from Master to Subs and 
Subs to Muter. Ideally suitable for Business, Sur- 
gery, Schools, Hospital, Office and Home. Operates 
on one 9V battery. On /off switch. Volume control. 
Complete with 3 connecting wires each 66ft. and 
other accessories. P. & P. 7/6. 

WIRE -LESS INTERCOM 
No batteries -no wires. Just plug In the mains for 
'natant two -way, loud and clear communication. 
On /off switch and volume control. Price 12 gee. 
P. t P. 7/6 extra. 

Same se 4- Station Intercom for two -way instant. 
communication. Ideal u Baby Alarm and door 
Phone. Complete with 66ft. connecting wire. 
Battery 2/6. P. k P. 416. r Tronsistar7ELE0HONfAMF/lf/fR 

uauyórC 
59/6 

by not boost 
business effi- 

ciency with this incredible De -luxe Telephone Ampli- 
fier. Take down long telephone messages or converse 
without holding the handset. A useful office aid. On/ 
off switch. Volume Control. Battery 2/6 extra. P. A P. 
2/6. Full price refunded If not satisfied in 7 days. 

WEST LONDON DIRECT SUPPLIES (WWI)) 
189 KENSINGTON HIGH STREET, LONDON, W.8. 



BI- PRE -PAK LTD 
222 -224 WEST ROAD, WESTCLIFF -ON -SEA, ESSEX 

PHONE: SOUTHEND (0502) 48844 

BRAND NEW PAK I l' 
JUST RELEASED 
REPLACES OUR VERY POPULAR 239 PAK. 
Short Lead Components, all Brand New and Factory Marked 
on 10 Printed Cironit Panels. 
APProximately: 
80 TRANSISTORS AND DIODES 
85 HIGH TOLERANCE RESISTORS 
25 VARIOUS CAPACITORS I / 
Please state when ordering Pak. P.I. 2/8 Post and Packing 

with this peak. 

Transistors l'''" 
AC107 3/ 

ÁCC126 214 
AF117 8/6 
AC176 4/- 
B0107 -8 -9 6/- 
OCP71 10 /- 
BBOYO5A ID- 
0022 - 
OC26 7/8 
0026 6/- 8 0/- 

0036 7/6 
0041 2/6 
0042 8/- 
0044 1/11 
0045 1/9 
0071 2/6 
0072 2/8 
0073 8/8 
0031 2/6 
OC81D 2/6 
0083 4/- 
00139 2/6 
00140 8/6 
00170 3/- 
00171 4/- 
00200 5/- 
00201 8/- 
2511802 or 8 4/- 
2511304 or 6 5/- 
2511306 or 7 6/- 
2N1308 or 9 8/- 

BRAND NEW PRE-PARS 
No. 
BI 50 Unmarked Trans. Untested 
B2 4 Solar Cells Inc. Book of Inatruetlona 
B6 17 Red Spot AF Translators 
BOA 17 White Spot RF Transistors 
B9 1 ORP12 Light Sensitive Cell 
B53 26 Silicon Translators 400 M/c 
B04 40 Silicon Translators NPN Toll 
B65 40 Silicon Translators NPN To18 
B56 40 Silicon Transstors NPN/PNP 
B61 25 BSYI8 /7 Transistors new, untested 
B62 26 BSY95a Transistors new, unte 
B64 26 BFY60 /1/2 Transistors new, untested 
B66 25 BC107/8/9 Transistors new, untested 
02 1 Uni)unetioa Transistor 2512160 
A3 25 Mixed Marked and Tested Translators 
A21 5 Power Translators, one AD149, 

three more 
FEW LEFT 70 amp /400 p.l.v. SCR's 

PNce 
10/- 
10 /- 
10 /- 
10 /- 
9/- 

10 /- New, tested lg /_ 
but iv_ 

unmarked lg/- 
10 /- 

ted 10/- 
10 /- 
10 /- 
15 /- 
20 /- 

one 0026 and 
90 
70/- 

* ALL OUR SEMICONDUCTORS HAVE A WRITTEN GUARANTEE * 
Send for our FREE lists and catalogue of all our products. Check your own 
equivalents with our free substitution chart. 
FIRST EVER LOGIC KITS. Learn for yourself how computers work, even 
make one for yourself. Full instructions for a noughts and crosses machine, 
binary counters, timers, etc, ENTIRELY NEW RANGE, Norkit Junior, 28, 
Norkit Senior, 216. DETAILS FREE. 
NO CONNECTION WITH ANY OTHER FIRM. MINIMUM ORDER 10/ -- 

CASH WITH ORDER PLEASE, add 1/- post and packing. 
OVERSEAS ADD EXTRA FOR AIRMAIL. 

KEEP AN EYE ON OUR PRICES OF 

SEMICONDUCTORS AND COMPONENTS 
SUBMINIATURE TAGBOARDS (1 }in. wide). -8 -way at 1/3; 18 -way at 3/- ea. 
COAX PLUGS. -Belling Lee type, 1/4 ea. 
SURFACE MOUNTING COAX SOCKET (Nylon Insulated). 1/3 ea. 
PHONO PLUGS (Red, Black, Brown, Orange, Green or Yellow). -10d. ea. 
PHONO SOCKETS (Double, 1 }x lin.). -6d. ea. 

CAPACITORS -CERAMIC TUBULAR (Standard values). -47pF -0.011/F, Od. ea. 
RESISTORS -CARBON FILM. -}W 5 %, 10 ohm to 10 meoohm. --3 1d. ea. or 
3/3 per doz. 
COIL FORMERS. -Miniature, complete with ferrite core. 0.274In. dia. by lin. 

long, at 1/6 ea. 
BEEHIVE TRIMMERS. -3 to 30pF, at 2/6 ea. 
CARBON PRESET POTENTIOMETERS. -Vertical or horizontal mounting, 

200 ohm to 2 megohm, at 1/4 ea. 

SUBMINIATURE R.F. CHOKES (Approx. size: 0.34x 0.15in. dia.). -Standard 
values, 0.22µH to 1.OmH, at 3/3 ea. 

DIODES. -0A70, 0A71, OA79, OA81, OAS% 0A91, OA200, OA202 at 2/3 ea. 

TRANSISTORS.-0C44, 5/6; OC45, 5/4; 0071,41/4 ; 0072, 5/4; OC83, 4/ -; OC170, 
7/6; BC107, 4/3; BC108, 4/ -; BC109, 4/8; OC81Z, 10/ -; AC127Z, 916; BSY95A, 4/6; 
NKT212, 4/3; NKT218, 3/11 ; NKT228, 3/11 ; NKT271, 3 /4; NKT274, 3/4; NKT675, 4/3; 
NKT676, 4/ -; NKT773, 419; 2G302, 4/ -; 2G371, 2/10; 2G374, 3/6; 26414, 5/6; 26416, 
4/9; 2N706, 3 /3; 2N697, 6/6; 2N3053, 6/9; 2N3638, 5/6; 2N3702, 3/9; 2N3703, 4/ -; 
2N3704, 5/ -; 2N3705, 416; 2N3706, 3/9; 2N3707, 4 /6; 2N3708, 3/4; 2N3709, 3/3; 
2N3710, 3/6; 2N3711, 4/3; 2N3819(FET), 14/3; 2N3820(FET), 20/ -; 2N2646(UJT), 
10/6; 2N3793, 4/3; 2N3794, 4/3; 2N4286, 4/3; 2N4288, 4/3; 2N4292, 4/3; 3N84(SCS), 
24/ -; BRY39(SCS), 10/6; MANY MORE IN STOCK, INCLUDING: 2N2926 (Orange), 
3/3 ea.; 2N2926 (Yellow), 3/6 ea.; 2N2926 (Green), 3/9 ea. (Quantity discounts 
available). 

Postage and Packing is charged at 1/- In the E (Minimum 2/- per order). 

M. R. CLIFFORD Et COMPANY 
(COMPONENTS DEPT.) 

209a Monument Road, Edgbaston, Birmingham 16 

Terms: C.W.O. or C.O.D. Tel. 021- 4546515 

ORGAN BUILDERS! SILICON N.P.N. TRANSISTORS, ALL INDIVIDUALLY 
TESTED IN PUBLISHED DIVIDER CIRCUITI GOLD- PLATED LEADS FOR 
EASY SOLDERING! Unbeatable value st 1/8 each or 25.0.0 per 100. 

TRANSISTORISED FLUORESCENT LIGHT. SWATT 12in. TUBE. Current drain 
only 700ma. Complete and tested 22.19.8 only! 
Or in kit form: Case 7/6; Transistor 10/ -; Lamp holders, pair 4/ -; Condensers etc. 
8/ -; Transformer (on printed circuit) 13/6; Tube 8/ -, 

TRANSISTORS 
00200, 00203, 00204 all at 2/- each. 
ASY22, 251753, BSY28, BSY65, 2G344A, 26345A, 2G345B, 2G371A, 20378A, all 
at 1/6 each. 
Transistors similar to 0044, 0071 and 0072 all 1/. each. 
Unmarked, untested transistors 7/8 for 50. 

LIGHT SENSITIVE TRANSISTORS (similar OCP71) 2/- each. 
80 watt transistors (ASZ17) 10/- each. 

DIODES. Very low leakage. Make excellent detectors, also suitable for keying elec- 
tronic organs. 1/- each. 20 for 10/ -. 

RECTIFIERS 
BY100.800 p.I.v. 2/6 each, 24/- per dos., 97.10.0 per 100, 260 per 1,000. 
BYZ13, 6 amp 400 p.l.v. available on same terms. 

MOLLARD POLYESTER CAPACITORS. FAR BELOW COST PRICE 
0.001µF 400 volts .. .. 3d. 0.02µF 200 volts .. .. 3d. 
0.001511F 400 volts .. .. 8d. 0.16µF 160 volta .. .. 8d. 
0.0018µF 400 volte .. .. 8d. 0.22µF 160 volts .. .. 8d. 
0.00221.F 400 volta .. .. 8d. 0.1714F 160 volte .. .. 8d. 
0.0111F 400 volta ,. .. 8d. 114F 125 volta .. .. 1/- 

VERY SPECIAL VALUE! Small Silver -mica, Ceramic, Polystyrene Condensers. Well 
assorted. Mixed types and values. 10/- per 100. 

PAPER CONDENSERS, nixed bags, 0001 to 61LF, 12/8 per 100. 

RESISTORS I Give -away offer! Mixed types and valses, } to 1 watt. 
6/6 per 100, 55/- per 1,000 . Individual resistors ad. each. Also 1 to 3 watt Close Toler- 
ance. Mixed values 7/6 100, 55/- 1,000. 

WIRE -WOUND RESISTORS. 1 watt to 10 watts. Mixed bags only. 16 for 101 - 

RECORD PLAYER CARTRIDGES 
ACOS 0P67/2 Mono 15 /- complete with needles. 

GP91 /3 Stereo Compatible 21.0.0 complete with needles. 
0P93/1 Stereo Ceramic 21.5.0 complete with needles. 
G P94/1 Stereo Ceramic 21.5.0 complete with needleè. 

Small pick -up arms complete with cartridge and needle 10/- only. 

TRANSISTORISED SIGNAL INJECTOR KIT. R.F. /LF./A.F. 10/- only. 

TRANSISTORISED SIGNAL TRACER KIT 10/- only. 

VEROBOARD 

24in. x lin. 0.15in. matrix .. 1/1 171n. x 2110. Ondin. matrix .. 11 /- 
31in. x 211n. 0.15in. matrix .. 8/3 17ín. x 31in. 0161n. matrix ,. 14/8 
afin. x 311n. 0.151n. matrix .. 3 /11 afin. x 2 }in. 0.11n. matrix 8/9 
51n. x 21ín. 0.15in. matrix ., 8/11 31ín. x 3f in. 0.1In. matrix .. 3 /11 
Sin. x 31ín. 0.15ín. matrix ,. 5/6 Sin. x 2iia. 0-tin. matrix 3/11 

5ín. x 311n. 011n. matrix .. 6/8 

Spot Face Cutter 7/6. Pin Insert Tool 9/8. Terminal Pins 8/6 for 36. 

MULTIMETERS. 20,000 ohms per Volt. 
Ranges: A.C.: 1,000V, 500V, 100V, 50V, 10V 

D.C.: 250ma, I.5ma, 50 micro -amps. 
D.C.: 2,500V, 500V, 250V, 60V, 25V, 5V. 

. Resistance: 0 /60K and 0/6 meg.ohm. 
Special price 24.0.0 only. 

ELECTROLYTIC CONDENSERS 

0.25 µF ,. 3 volt 414F .. 25 volt 6014F .. 6 volt 
1 µF . 6 volt 61AF .. 6 volt 841xF .. 2.5 volt 
111F .. 20 volt 8µF .. 3 volt 641./.F .. 9 volt 
1251.13 16 volt 8µF .. 12 volt 1001/F .. 9 volt 
21.i.F .. 3 volt 1011F .. 6 volt 1000' .. 16 volt 
21.F .. 350 volt 101IF ,. 25 volt 100µF .. 16 volt 
2.5µF .. 16 volt 251.i.F .. 6 volt 1261.F .. 25 volt 
3µF .. 25 volt 2510 .. 12 volt 32014F ,. 4 volt 
3.2µF .. 64 volt 26µF .. 26 volt 820µF , . 10 volt 
4µF .. 4 volt 30µF .. 6 volt 400µF .. 6.4 volt 
4µF .. 12 volt 30µF .. 10 volt 

All at 11- each. 20 assorted (our selection) 10 / -. 

Orders by post to: 

G. F. MILWARD 
DRAYTON BASSETT, NEAR TAMWORTH, STAFFS. 

Please include suitable amount to cover post and packing. Minimum 2/ -. 
Stamped addressed envelope most accompany any enquiries. 
For customers in Birmingham area goods may be obtained from Rock Exchene., 
231 Alum Rock Road, Birmingham 8. 
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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., 15/17 Long Acre, London, WC2, 
for insertion in the next available issue. 

EDUCATIONAL 

RADIO OFFICERS see the world! Sea -going 
and shore appointments. Trainee vacancies in 
September and April. Grants available. Day 
and Boarding students. Stamp for prospectus. 
Wireless College, Colwyn Bay. 

RADIO OFFICER training courses. Write: 
Principal, Newport and Monmouthshire 
College of Technology, Newport, Mon. 

CITY & GUILDS (electrical, etc.) on "Satis- 
faction or Refund of Fee" terms. Thousands of 
passes. For details of modern courses in all 
branches of electrical engineering, electronics, 
radio, TV., automation, etc., send for 132 -page 
Handbook -FREE. B.I.E.T. (Dept. 168K), 
Aldermaston Court, Aldermaston, Berks. 

BECOME "Technically qualified" in your 
spare time, guaranteed diploma and exam. 
home -study courses in radio, TV servicing and 
maintenance. T.T.E.B., City and Guilds, etc.: 
highly informative 120-page Guide -free. 
CHAMBERS COLLEGE (Dept. 857K), 148 
Holborn, London, E.C.1. 

BOOKS & PUBLICATIONS 

AUDIO. America's foremost journal. Year's 
subscription 50/ -. Specimen copy 4/6. All 
American radio journals supplied --list free. 
Willen (Dept. 40), 61a Broadway, London E.15. 

SURPLUS HANDBOOKS 
19 set Circuit and Notes .. .. 6/8 p/p Id. 
1155 set Circuit and Notes .. .. 6/6 p/p Id. 
H.R.O. Technical Instructions .. 516 p/p 6d. 
38 set Technical Instructions.. .. 516 p/p 6d. 
46 set Working Instructions .. .. 5/6 p/p 6d. 
88 set Technical Instructions.. .. 7/- p/p Bd. 
BC.221 Circuit and Notes .. 5/6 p/p Bd. 
Wavemeter Class D Tech. Instr. .. 5/6 p/p 6d. 
18 set Circuit and Notes .. .. 5/8 p/p 6d. 
BC.1000 (31 set) Circuit and Notes .. 5/6 p/p 8d. 
CR.100 /B.28 Circuit and Notes .. 101- p/p Id. 
R.107 Circuit and Notes .. 7/- p/p 6d. 
AR.88D Instruction Manual .. .. 181 - p/p 8d. 
82 set Circuit and Notes .. . 8/8 pip 6d. 
Circuit Diagram 5/. each post free, R.1116/A. 
R.1224/A, R.1355, R.F. 24, 25 and 26, A.1134. 
T.1154, CR.300, BC.312, BC.342, BC.348J, BC.348 

BC.624, 22 set. 
52 set Sender and Receiver circuits 7/6 post free 

Resistor colour code indicator 2/6 p/p 6d. 

S.A.E. with all enquiries please. 

Postage rates apply to U.K. only. 

Mad order only to: 

INSTRUCTIONAL HANDBOOK 
SUPPLIES 

DEPT. PW, TALBOT HOUSE, 
28 TALBOT GARDENS, LEEDS 8 

SITUATIONS VACANT 

RADIO and tape recorder testers and trouble 
shooters required. Canteen, excellent rates of 
pay. 8.00 a.m. to 5.00 p.m. 5 -day week. 
Elizabethan Electronics Limited, Crow Lane, 
Romford, Essex, Phone: Romford 64101. 
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SITUATIONS VACANT 
(continued) 

TV and Radio, A.M.I.E.R.E., City & Guilds, 
R.T.E.B., Certs., etc. on 'Satisfaction or Refund 
of Fee' terms. Thousands of passes. For full 
details of exams and home training Courses 
(including practical equipment) in all branches 
of Radio, TV, Electronics, etc. write for 132 - 
page Handbook -FREE. Please state subject. 
BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY (Dept. 137K), Aldermaston 
Court, Aldermaston, Berks. 

TRAIN TODAY 
FOR TOMORROW 

Start training TODAY for one of the 
many first -class posts open to tech- 
nically qualified men in the Radio 
and Electronics industry. ICS provide 
specialized training courses in all 
branches of Radio, Television and 
Electronics -one of these courses will 
help YOU to get a higher paid job. 
Why not fill in the coupon below and 
find out how? 
Courses include: 

RADIO /TV ENG. ft SERVICING 
AUDIO FREQUENCY 
CLOSED CIRCUIT TV 
ELECTRONICS -many new courses 
ELECTRONIC MAINTENANCE 
INSTRUMENTATION AND 
SERVOMECHANISMS 
COMPUTERS 
PRACTICAL RADIO (with kits) 
PROGRAMMED COURSE ON 
ELECTRONIC FUNDAMENTALS 

Guaranteed Coaching for : 

Inst. Electronic It Radio Engs. 
C. b G. Telecom. Techns' Certs. 
C. & G. Electronic Servicing 
R.T.E.B. Radio /T.V. Servicing Cert. 
Radio Amateurs' Examination 
P.M.G. Certs. in Radiotelegraphy 
General Certificate of Education 

Start today -The ICS Way 

INTERNATIONAL 
CORRESPONDENCE SCHOOLS 

Dept. 173, Parkgate Rd., London, S.W.11. 
Please send FREE book on 

Name 
Address 

9.681 

SITUATIONS VACANT 
(continued) 

ENGINEERS. A TECHNICAL CERTIFI- 
CATE or qualification will bring you security 
and much better pay. Elem. and adv. private 
postal courses for C. Eng., A.M.I.E.R.E, 
A.M.S.E. (Mech. & Elec.), City & Guilds, 
A.M.I.M.I., A.I.O.B., and G.C.E. Exams. 
Diploma courses in all branches of Engineering 
-Mech., Elec., Auto., Electronics, Radio, 
Computers, Draughts., Building, etc. For full 
details write for FREE 132 page guide: 
BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY, (Dept. 169K), Aldermaston 
Court, Aldermaston, Berks. 

SERVICE SHEETS 

SERVICE SHEETS- Radio, T.V., Players, 
Grams, Tape Recorders, from 1 / -. Send for 
lists 1/- (s.a.e.). Fountain Press, 46-47 Chancery 
Lane, London W.C.2. 

SERVICE SHEETS. RADIO, TV. 5,000 
Models. List 1/6. S.A.E. Enquiries. TELRAY, 
11 Maudland Bank, Preston, Lanes. 

SERVICE SHEETS (75,000) 4/- each: please 
add loose 4d. stamp: callers welcome; always 
open. THOMAS BOWER, 5 South Street, 
Oakenshaw, Bradford. 

RADIO, TELEVISION over 3,000 models. 
JOHN GILBERT TELEVISION, lb Shepherds 
Bush Rd., London W.6. SHE 8441. 

C. Et A. 
SUPPLIERS 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 
RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS) 

Only 3/6d. each, plus S.A.E. 

(Uncrossed P.O.'s please, returned if 
service sheets not available.) 

71 BEAUFORT PARK 
LONDON, N.W.11 

We have the largest supplies of 

Service Sheets (strictly by return of post 

Please state make and model number. 

Mail order only. 



SERVICE SHEETS 
(continued) 

SERVICE SHEETS. RADIO, TELEVISION, 
TAPE RECORDERS, 1925 -1968 by return 
post, from 1/- with free fault- finding guide. 
Catalogue 6,000 models 2/6. Please send 
stamped addressed envelope with all orders/ 
enquiries. HAMILTON RADIO, 54w London 
Road, Bexhill, Sussex. 

METAL WORK 

METAL WORK: All types cabinets, chassis 
racks, etc., to your specifications. PHILPOTTS 
METAL WORKS LTD., Chapman Street, 
Loughborough. 

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. 

Please mention 

"[Practical Wireless" 

when replying to 

Advertisements 

ELECTRICAL 

21 OVDtl 

E{1.}EC1 
HÉRÉ ANYW 

MOST BRILLIANT PERFORMANCE EVER 
from 12 volt Car Battery 

BRILLIANT HEAVY DUTY 240 volt 
AMERICAN DYNAMOTOR with BIG 220 
WATT OUTPUT. Marvellous for TELE- 
VISION, ELECTRIC DRILLS, MAINS 
LIGHTING and ALL UNIVERSAL AC /DC 
MAINS EQUIPMENT. Marvellous for 
Fluorescent lighting. Thousands of uses. 
Tremendous purchase makes fantastically 
new low price possible. 
ONLY E4 each plus 111/- delivery. C.O.D. with 

pleasure. MONEY BACK If not DELIGHTED. 
Please send s.a.e. for full illustrated details. 
(Dept. PW) STANFORD ELECTRONICS 
Rear Derby Road, North Promenade, 

BLACKPOOL, Lanes. 

MISCELLANEOUS 

PRINTED CIRCUITS: specials, singles or 
hundreds. Etching service. S.A.E. to Tremaine 
Ltd. Box 81. 

ELECTRONIC sound and musical devices 
required for exploitation. Adequate finance 
available. Projects developed to pre -production 
stage required. Royalty payments guaranteed. 
Details only Box No. 74. 

MISCELLANEOUS 
(continued) 

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. 

WANTED 

WE BUY New Valves, Transistors and clean 
new components, large or small quantities, all 
details, quotation by return. WALTON'S 
WIRELESS STORES, 55 Worcester Street, 
Wolverhampton. 

WANTED: PopularBrand New Valves. R.H.S., 
Stamford House, 538 Great Horton Road, 
Bradford 7. 

WANTED: New valves, transistors etc.; state 
price. E.A.V. Factors, 202 Mansfield Road, 
Nottingham. 

DAMAGED Avo Meters, Models 7 and 8, 
Damaged Meggers, any quantity. Send for 
packing instructions. HUGGETT'S LTD., 
2/4 Pawson's Road, West Croydon. 

VALVES WANTED, brand new popular 
types boxed. DURHAM SUPPLIES 367c, 
Kensington Street, Bradford 8, Yorkshire. 

WANTED NEW VALVES, televisions, radio- 
grams, transistors, etc. STAN WILLETTS, 
37 High Street, West Bromwich, Staffs. Tel.: 
WES 0186. 

WANTED NEW 
VALVES ONLY 

Must be new and boxed 
Payment by return 

WILLIAM CARVIS LTD 
103 North Street, Leeds 7 

WE BUY New Valves and Transistors. State 
price. A.D.A. MANUFACTURING CO., 116 
Alfreton Road, Nottingham. 

FOR SALE 

SEE MY CAT. for this and that. Tools, 
materials, mechanical and electrical gear -lots 
of unusual stuff. This Cat. is free for the asking. 
K. R. WHISTON (Dept. PWC), New Mills, 
Stockport. 

RADIO KNOBS, lin, dia., lin. fitting. Black. 
3/- doz. inc. post. G4MH, 8 Townend, Golear, 
Huddersfield. 

MINIFLUX 4 -Track stereophonic /mono- 
phonic record /playback heads. List 
Price 6 gns. MINIFLUX 4 -Track stereo- 
phonic /monophonic Ferrite Erase Heads. 
List Price £3.10.0, supplied together (one 
of each) at 13.17.6. SKN4 k -track stereo- 
phonic record /play heads for Transistor 
Circuits at 55/- each. Also available 
i -track monophonic Ferrite Erase Heads 
Type LF6.0 with built -in ose. coil, 22/6 
each. All heads complete with technical 
specifications. Send S.A.E. for details. 
LEE ELECTRONICS, 400 Edgware 
Rd., Paddington 5521. 

FOR SALE 
(continued) 

Boxes of B.A. Nuts and Bolts, all Brand new 
and high grade machine cut items, invaluable to 
all Service men, experimenters etc. Bolts 
include 2.BA 4.BA and 6.BA up to 2" long, 
various heads, mainly brass, approx. 3 -400 
items per box, our Special Price 7/6d. plus 2/-d. 
Post and Packing. WALTON'S WIRELESS 
STORES. 55a Worcester Street, Wolver- 
hampton, Staffs. 

HAMMERED ENAMEL 
MAKES FANTASTIC 

DIFFERENCE TO PANELS 
-Bay hundreds of enthusiastic, users 
'Crackle' pattern appears 
like magic on wood and 
metal. No undercoat. Air BRUSH 
dries lb min. to hard OR SPRAY -ON glossy finish. Heat, liquid 
and scratch -proof. Lt. and Dk. Blue; Brome; Silver; 
Green; Black. Send NOW for free list, or 8/- (+ 1/9 
poet and packing) for trial ;pt. tin, colour samples sed 
instructions. 

FINNIGAN SPECIALITY PAINTS, Dept. P.W. 
STOCKSFIELD (Tel. 2280), Northumberland. 
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MORSE EASY 
FACT NOT FICTION. If you start RIGHT you wilt be 
reading amateur and commercial Morse within a month. 
(Normal progress to be expected.) 

Using scientifically prepared 9 -speed records you 
automatically learn to recognised the code RHYTHM 
without translating. You can't help it, it's may as learning 
a tune. 18 W.P.M. in 4 weeks guaranteed. 

For details and course C.O.D. ring, e.t.d. 01 -660 2896 
send 8d. stamp for explanatory booklet to: 

03CH8 /P, 45 GREEN LANE, PURLEY, SURREY 

RECEIVERS & COMPONENTS 

BARGAIN PARCELS of new surplus Elec- 
tronic Components, 3/ -, 5/ -, 10 / -, post free. 
DOLPHIN ELECTRONICS, 5 Pooles Way, 
Briar Close, Burntwood, nr. Lichfield. 

COMPONENTS 
POSTAL SERVICE 
* RECHARGEABLE 

BATTERIES 
(Sealed DEAC Ni -Cad) 

PP3 Equiv.: 9v. 89/- (p & P 2 / -ea. 
1-2 Equiv.: 1.25v. 85/9 (p & p 2 / -ea.) 
i;7 Equiv.: 1.25v. 14/6 (p a p 1/6 ea.) 
Ull Equiv.: 1.25v. 28/6 (p A p 1/6 ea.) 

* NEW BARGAIN PACK 
100 Hi -stab Resistors. 30 Micon diodes (un- 
graded). 8 Rectifiers (top bat) ,, .. .. 16/- 

* ASSORTED RESISTORS - Hi -Stab. 300 off 
(5 %, r /ga, 1, 4 watt, worth £3) .. 15 /- 

(P. A P. 1/6 per order) C.W.O. 

B.A.E. for RU of Industrial Components 
for the Home Constructor. 

ELMBRIDGE INSTRUMENTS LTD. 
Island Farm Avenue, West Molesey, Surrey 
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RECEIVERS & COMPONENTS 
(continued) 

150 NEW ASSORTED Capacitors, Resistors, 
Silvered Mica, Ceramic, etc. Carbon, Hystab, 
Vitreous, } -20 watt, 12/6 Post Free. WHITSAM 
ELECTRICAL, 33 Drayton Green Road, 
West Ealing, W.13. 

QUALITY N 
Guaranteed six months 

EW VALVES 
. Poet 6d. Five poet free. 

DAF96 8/6 ECH81 51- 5L84 4/6 PL36 9/6 
DF98 8/8 ECL80 6/9 EY86 5/9 PL81 7/8 
DK96 7/- ECL82 6/- EZ80 4/- PL500 18/- 
DL98 7/- EF80 4/6 EZ8I 4/9 PY33 8/8 
BABC80 6/8 EF85 5/- PCC.84 6/8 PY81 5/8 
EB91 2/- EF86 6/- PCC89 9/9 PY82 SI- - 
EBF89 5/8 EF89 PCF80 6/8 UABC805/9 
ECCBI 8/- EF92 16 PCL82 6/8 UBF89 6/8 
E0082 4/- EF93 PCL83 UCH81 6/8 
E0083 4/8 EF95 2/8 PCL84 7/8 UCL82 8/8 
EOM 6/8 EF183 el- PCL85 UL84 5/9 
ECC91 8/- EFI84 6/- PCL86 7(6 UY85 5/- 

SEMICONDUCTORS 
Guaranteed twelve months. Post free. 

A0107 41- BY100 8/6 0071 2/5 0C8ID 2/4 
AF239 111- NKT403 8/9 0075 2/8 TAA26316 /6 
50108 8/9 0045 2(6 0081 2/6 2E3819 12/6 
Lists valves, semiconductors, components on request. 

J. R. HARTLEY 
2 Waterloo Terrace, Bridgnorth, Shropshire 

SURPLUS 
B(EX GAGOVT.) ARINS 

35FT AERIAL MASTS 
Seven 5ft. Bin. interlocking 
sections of lin, diameter 
heavy gauge steel tube, 
complete with swivel base 
calibrated in degrees, nine 
nylon guy lines and ground 
spikes. Finished olive green. 
118. Carr. 30/ - 
70FT. MAST. 14 sections as 
above with 12 nylon guy 
lines and spikes plus block 
and tackle, 182.10.0. Carr. 
50/ -. 

MAKE YOUR OWN AERIAL MAST! 
5ft. 8in. sections as above 20 /- per section. Cur. 
3/- each. Nylon guy lines with semi- automatic 
teneioner. 37ft. 7/8 each; 50ft. 8/6 each; 60ft. 10 /- 
each. P. A P. 2/- each. Swivel base 80 / -. Carr. 10 /'. 
Ground spikes 4/6 each. P. & P. 1/6 each. 

TELESCOPIC AERIAL MASTS. Tubular steel 
copperised spray finish, ring cam locking on each 
section provides for full or any height required. 
Suitable all fixings and base locations. Bottom 
section 11 in. diameter.20ft. 4 eectlon. Closed 5ft. 
9in. Weight 161b. 70/ -. Carr. 15/.. 20ft. 4 motion 
plus 12ít. whip. Weight 171b. 80 / -. Carr. 15/ -. 
3411.8 section. Closed Oft. bin. Weight 201b.99/ -. 
Carr. 15/ -. 
11 -128T. WHIP AERIALS. With captivated 
wire. Folds to 2ft. for easy storage 15/ -. P. & P. 
3 /8.8ft.ditto9 /6. P. A P. 3/6. 5ft. 6in. Collapsible 
AERIAL with flexible base 15/ -, P. & P. 3/8. 

ROTARY TRANSFORMERS BY HOOVER 
12v. D.C. Input. Output 2.50v. D.C. at 125mA 
25f-. P. & P. 4/6. 12v. D.C. Input. Output 490v. 
D.C. at 65m& 25/ , P. A P. 4/8. 

REJECTOR UNITS. For rejecting unwanted sig- 
nals. Switched 4 ranges 1.2 -10 Me /s- 30/ , P. & P. 
4/8. 
R.P. ANTENNA TUNER (A.T.U.). 160/80/40 
metres.25 /-. P. & P. 2/6. 

D.L.R. BALANCED ARMATURE HEAD- 
PHONES 12/8. P. A P. 2/6. Also with throat 
mike 18 / -. P. & P. 3/6. 

FAMOUS NO. 19 SET TRANS /RECEIVER 

Covers 2 -8 Mc /s in 2 
bands. 11 valve superhet 
transceiver including 807 

¡,t P.A. Power retie. LT 12v. 
H.T. rec. 275v. H. T. 
transmit 500v. D.C. 
Slightly used 55/ -, Carr. 

10 /-, Selected condition 85/ -. 
Carr. 10/, All 19 set ancillary parts available. 

S.A.E. all enquiries (please print clearly). 

A.J.THOMPSON (Dept.P.W.) 

"EH,ffiG LODGE", CODIOOTE, HITCHIN, HERTS. 
Phone: CODICOTE 241 

Hours of business Monday to Friday S -5. Sat, 8 -12. 
Prices correct at time of press but subject to increase 
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RECEIVERS & COMPONENTS 
(continued) 

COMPONENTS AT GIVE- AWAY -PRICES! 
Comprising: Transistors; I % Resistors. Con- 
densers: Diodes: Valve Holders: plus a very 
useful 9 -way plug /sockets. Over 100 com- 
ponents from ex -Brand New Equipment, 10 /- 
or 250 assorted as above 20/ -. Post paid. 
Order now and avoid disappointment. DIA- 
MOND MAIL ORDER PRODUCTS, Pros- 
pect House, Canal Head, Pocklington, York. 

WE ARE BREAKING UP COMPUTERS 

COMPUTER PANELS (Os shown) 2 z din. 8 for 10/- 
POST FREE, with min. 30 transistors. 
100 for 65 /- + p. A p. 6/6. 1,000 for 880 + care. 
GIANT PANELS 51 x 4in. with 20 Transistor., 30 Min. 
Diodes, 38 Min. Realstore and 9 56uH Inductor. on each 
board. 3 for 11, Poet Free. 
PANELS with 2 Power Transistors aim to 0028 on 
each hoard + components. 2 Boards (4 x 0028) 10 / -. 
SILICON P.W. BRIDGES on Finned Heat Sink. 150 9.i.v. 
20 amp. Tatty but guaranteed and a bargain at 10 /- each. 
p. A p. 2/- each. 
OVERLOAD CUT OUTS Panel Mounting in the following 
values at 5/- each. 11, 2, 3, 4, 5, 7, 8 amp. 
T05 TRANSISTOR COOLERS, 7/6 dos. 
MINIATURE GLASS NEONS, 12 /6 dos. 
LONG ARM TOGGLE SWITCHES, ex eqpt. 15 /- dos., 
P. A P. 21'. 
NEW MIXED DISC CERAMICS, 150 for 10f -, p. A p. 1 / - 
LARGE CAPACITY ELECTROLYTICS, 4jin. 21n. diem. 
Screw Terminale. All at S/- each. + 1/6 each. p. A p. 
4,000 Mid. 72v. D.C. wkg. 16,000 Mid. 30v. D.C. wkg. 
8,300 MId. 75v. D.C. wkg. 25,000 Mtd. 15v. D.C. wkg. 

10,000 Mid. 35v. D.C. wkg. 
REYTRONICB, 62 Earls Court Road, Loudon. W.8 

Mau order only. 

3 gang tuning capacitors approx. 385pF per section. 
size only lin. x 11 x 11in. long spindle dual 
reduction with anti'backlash gears 6:1 and 18:1 
reduction, brand new only 7/6 each. 

Translator audio transformers, driver and output suit 
00810, etc. 1 watt rating 7/- pair, 4/6 each. 500M/W 
rating 8/- pair, 8/6 each. Small transistor medium 
wave ferrite slab aerials 21in. long with coupling coil 
(no data) 8/9 each. 

81u. ferrite rod aerials MW and LW (no data) 5/ -, 

Dise ceramic capacitors 0.001mF, 500VW, P.C. 
type, 2/6 dos. 0.002mF, 350VW: 0.01mF, 12VW; 
0.01mF, 25VW, P.C. type, all 8/- dos. 0.01mF, 
2,000V W, P.C. type, 4/- doz., 3.3 pF, 8/- doz. 

Transistor capacitors 0.1mF, 60VW, 8/- doz. 

Transistor electrolytic., 2mF 6VW: 4mF, 64VW; 
10mF, 12VW; 10mF, 25VW; 20mF, 6VW; 5050F, 
6VW, all 6d. each. 100mF, 61/W; 100mF, 9VW; 
100mF, 10VW; ISOmF, 12VW; all 8d. each; 
350mF, 9VW; 400mF, 151/W; 500mF, 9VW; 
1,000mF, 6VW; 9d. each. 

Prc -set slider pote 250k O , 2M O, 2/8 doz. 

Double gang pots lin. dis. 100k + 100k rev. log., 
250k + 250k log. 500k + 500k lin., 1 meg. + 1 meg. 
log. long spindles, 8/- each. 

Electrolytics, BmF, 300V W, 1/- each. 

Small silver micas, ideal for transistors 80pF, 10% 
toi., 4/6 per 100 (brand new). 

0.05mF, 35OVW, moulded type, 2/6 doz. 

Ceramic compression trimmers 5 -40pF, 4/- doz. 

Tubular ceramic trimmers 0.5 -5pF, P.C. type lin. 
dia. gin. long, 6/6 per doz. 

POSTAL SERVICE ONLY. S.A.E. FOR LIST, 
Postage up to £1, plus 1 /6, 61 to £2, 2/3, 12 to £5, 
3/6, over £5 free. 

A. J. H. ELECTRONICS (G8AQN) 
59 WAVERLEY ROAD, THE KENT 

RUGBY, WARWICKSHIRE 

RECEIVERS & COMPONENTS 
(continued) 

SUPERIOR QUALITY NEW RESISTORS 
Carbon film Low noise High stability 
Power range series per dos per 100 
1W 5% 4.70 to IMO E24 1/10 14/6 
1W 10% 4.70 tolOMO 512 1/9 13 /6 
1W 6% 4.70 to tom() E24 2/2 17/- 
1W 10% 4.70 to 10511 512 3/3 25/10 
1/6 lees per 100 in 100'e of one ohmic value. 
PLEASE state your choice of values. 
QUALITY CARBON SKELETON PRE -SETS: 
1000, 2500,5000, 1k0,2k0,25kO.5k0.10k0, 
20k 0, 25k O, 50k 0. 100k 0, 250k0,500k0, IMO, 
2M0, 2.5M0, 5M0, 1050. 
Available In horizontal or vertical mounting l/ -each. 
LOW COST VOLUME CONTROLS: 10011 to 10M0 
lin 2/3 each. 5kO to MO log 2/3 each. 
CERAMICS: 1000, 2200, 4700pF. 500V 5d. 0.005, 
0.01, 0.02, 0.0512F 50V 5d, POLYSTYRENE 10pF 
to 820pF 6d. 
ELECTROLYTICS: 6, 10, 25. 501.i.F 10V., 5, 
1012F 25V 9d. 100,200µF 10V,. 25, 50µF 25V 11 -. 
Sub -min Mallard C426 range. all values in stock. 
ALL PEAK SOUND PRODUCTS AND KITS AVAIL- 

ABLE AT ADVERTISED PRICES. 
EVERYTHING BRAND NEW . NO 'SURPLUS' 
SEND 1 /- for our catalogue containing data on 200 
up-to-date semiconductors available from stock as 
well as many other components, also transistor equival- 
ents table. Invaluable to every serious experimenter and 
designer. Everything of best possible priers. 
*DISCOUNTS: 10% over £3, 15% over £10. 
Post and Packing: II- tinder £1, free over £1 

ELECTROVALUE °w9 
6 MANSFIELD PLACE ASCOT BERKSHIRE 

STELLA NINE RANGE CASES 
Manufactured In Black, Grey, Lagoon or Blue Stelvetlte 

and finished in Plastic -coated Steel, Morocco Finish with 
Aluminium end plates. Rubber feet are attached and there 
is a removable back plate. There is also a removable front 
panel in 18 é.w.g. Alloy. 

LIST OF PRICES AND SIZES 
which are made to fit Standard Alloy Chassis 

Width Depth 4' Height 
£ e d 

8' Height 
S s d 

7t Height 
£ e d 

81' 31' 10 0 12 6 14 6 

69' 45' 11 6 14 6 18 8 

85. 31' 12 6 16 0 17 9 

81' 61' 17 9 1 1 6 1 5 0 

105' 71' 1 3 0 1 8 0 111 9 
121' 31' 17 9 1 1 9 1 4 9 

128' SV 1 2 3 1 7 0 110 8 

121' 81' 1 8 9 1 14 8 1 18 9 
140' 31' 1 0 8 1 5 0 1 7 3 

141' 91' 1 15 0 2 4 9 2 7 0 
161. Sr 111 0 117 0 2 1 3 

161' 101' 1 19 3 210 0 217 8 

Cases -Poet 45. 6d. 

CHASSIS in Aluminium, Standard Sizes with Gusset Plates 

e 

Sizes to fit Cases. All 21' Walls. 

d e d s d 
6'x3" 5 6 10'x7' 8 6 14 "x3' 7 3 

8'x4' 5 9 12 "x3' 6 9 14-89' 14 6 

8'83' 6 6 12'85' 7 6 16.86' 10 9 

8'x6' 7 9 12'x8' 10 9 18'x10' 18 0 

Chassis -Pat Is. Od. 

CHASSIS. Made up to your size, lin., 11ln., or 21in. 
walls up to loin. wide x loin. deep. 18 e.w.g. half hard 
aluminium at 7/6 per sq. ft., total area. This price includes 
gusset corners fitted. Add 3/- postage. 

ALUMINIUM PANELS. Cut to else 5/- sq. ft., 18 s.w.g. 
5/9, 16 e.w.g. 6/9, 14 s.w.g. Add sufficient post. Surplus 
refunded or send for postal ratea. 

E. R. NICHOLLS 
Manufacturer of Electronic Instrument cases 

46 LOWFIELD ROAD 
STOCKPORT - CHESHIRE 

Tel: STOckport 2179 



RECEIVERS & COMPONENTS 
(continued) 

MICROMINIATURE MICROPHONES 
Sensitive dynamic type. Will pick- 
up rustle of newspaper from 30 feet. 
Size 9 mm. X 9 mm. X 3.5 mm. 
Impedance 1 KO. 

ONLY 28/9 
Post free- C.W.O. 

MICRO DATA SYSTEMS 
30 BAKER ST., LONDON, W.1 

SHOWN 
FULL 
SIZE 

DUXFORD ELECTRONICS (PW) 
Duxford, Cambridge. 

(Sawston 3031) 

MINIMUM ORDER VALUE 5/- 
C.W.O. Post and Packing 1/- 

DISCOUNT 10% over £2 
15% over £5 

ELECTROLYTIC CAPACITORS (Mullard) -10% to 
+50 %. Subminiature (all values in 12F) 
4V 8 32 64 125 250 400 
6.4V 6.4 26 50 100 200 320 
10V 4 16 32 64 125 200 
16V 2.5 10 20 90 80 125 
26V 1.8 6.4 12.5 25 50 80 
40V 1 4 8 16 32 50 
64V 0.64 2.5 6 10 20 32 
Price 1/8 1/3 1/2 1/- 1/1 1/2 
POLYESTER CAPACITORS (Mollard) 
Tubular 10%, 160V: 0.01, 0.015, 0.022µF, 7d. 0.033, 
0. 047µF, 84. 0.068,0.1µF, 9d. 0.1512.2,11d. 0.22 
0.3311F, 1/8. 0.470F, 1 /6. 0.68µF, 2 /8. 1µF, 2/8. 
400V: 1,000, 1,500, 2,200, 3,300, 4,700pF, 6d. 6,800pF, 
0.01, 0.015, 0.02211j+ 74. 0.033µF, 8d. 0.047µF, 9d. 
0.068, 0.10, 11d. 0.1511F, 1 /2. 0.22µF, 1 /8. 0.33µF, lib. 0.47µF, 2/8. 
Modular, metallized, P.C. mounting, 20 %, 250V: 0.01, 
0.015,0.0240,7d. 0.033,0.047µF, 8d. 0.068,0.1µF. 9d. 
0.16µF, 11d. 0.220, 1 / -. 0.33µF, 1/6. 0.4711F, 1/8. 
0.6811F, 2/3. 11/.F, 2/9. 
POLYSTYRENE CAPACITORS: 5% 160V (unencap- 
sulated): 10, 12, 16, 18, 22. 27, 33, 39, 47, 56, 68, 82, 100, 
120, 150 180, 220, 270. 330, 390. 470, 560, 680, 820pF, 
6d. 1,O0Ó,1,500, 2,20opF, 641. 3,300, 4,700, 5,800pF, 7d. 
6,800, 8,200, 10,000pF, 80. 15,000, 22,000pF, 9d. 
1 %, 100V (encapsulated): 100, 120, 160, 180, 220, 270, 
330, 390, 470. 560. 680, 820pF, 1/ -. 1,000, 1,200, 1,500 
1,800, 2,200, 2.700, 3,300. 4,700pF, 1/8. 5,600, 6,800, 
8,200, 10,000. 12,000, 15,0000F, 1/8. 18,000, 22,000, 
27,000, 33,000. 39,000pF, 1/9. 0.047, 0.06611F, 2/ -, 
0.068, 0.082.01µF 8 /8. 0.12µF, 2/9. 0.15, 0.18µF, 8 / -. 
0.22µF, 4/ -. 0.27.0.33µF, 6 /- .069µF, 6/9.0.47µF, 6/8. 
POTENTIOMETERS (Carbon), miniature, lin. x fin. 
spindle. Lin. 1000 to 10E0, Log aka to 5E0, 8/8. 
SKELETON PRE -SET POTENTIOMETERS (Carbon): 
Lin.100 0 to 5M O. Horizontal and vertical P.C. mounting. 
Miniature (0-3W), 1/-. Submin.(0-1W), 10d. 
RESISTORS (Carbon Kim), very low noise. Range: 
5 %,4.70 to IMO; 10 %, 100 to 10M0. 
9W /10 %), 1 f (over 99, lid), 100 on per value 12 / -. 
3W (5 %), 2d (over 99, lid), 100 off per value 18/9. 
4W (10 %), 2d (over 99, 1Ád), 100 off per value 18/9. 
3W (5 %), 2Ád (over 99, 3d), 100 off per value 15 /6. 
SEMI-CONDUCTORS: OAS, 0A81, 1 /6. 0044, 2 / -. 
0046, 1/9. 0071, 0072, 0073, 0081, 00810, 0082D, 
00170, 0C171, 2/8. 00140, AF115, AF116, ÁF117, 8 / -. 
Also entire current Newmarket range. 
SILICON RECTIFIERS (0.5A): 170 P.I.V., 9/9, 400 
P.I.V., 8/ -. 800 P.I.V., 318. 1,250 P.I.V., 8/9. 1,500 
P.I.V., 4/ -. 

Send S.A.E. for May, 1968 Catalogue 

MODERN DICTIONARY OF 
ELECTRONICS 

by Graf 
3rd ed. 70/ -. P. Et P. 4/6 

F.M. Multiplexing for Stereo by Feldman 30/-. 
P. & P. 1/3. 
Practical Transistor Theory by Weisner 20/ -. 
P. & P. 1 / , 
F.E.T. Circuits by Turner 25 / -. P. & P. 1 /-. Computers for the Amateur Constructor by 
Warring 20 / -. P. & P. 1/ -. Transistor Electronic Organs for the Ama- 
teur by Douglas 18/ -. P. & P. 1 / -. 
T.V. Fault Finding by Data, 405 & 625 lines 8/8. 
P. & P. 9d. 
Transistorised Amateur Radio Projects by 
Caringella 85 / -. P. & P. 1 /-. 

Where possible 24 -hour service guaranteed. 

UNIVERSAL BOOK CO. 
12 LITTLE NEWPORT STREET 

LONDON, W.C.2 
(Leicester Square Tube Station) 

BI -PAK SEMICONDUCTORS 

' 

8 RADNOR HOUSE, 

AC107 80 
A0128116-7-1,8 

F. 2/6 
ÁF139 10 /- 
AL102 15/- 

5/ 
BFY50 -P1 -52 7/6 
BOY26.7 3/6 
BBY28 -9 4/6 
BOY95 -95A 4/8 
0022.35 6/- 
0026 -35 5/- 
0C28 -29 7/6 
0049-45 1/9 

1/6 
0072 -75 2/8 
003113-82D 2/3 
0082 2/6 
00140 5- 
00170 2Ì6 
00171 3/6 
00201 8/6 
00P3 2.60 8/6 

OAP 1 1/6 
0A47 2/- 
0A70 13 
0A79 1/9 
0A81 -8P 1/6 
0A91 
0A95 1/9 

óéáóá 8/- 3/6 
3N696 -7 5/- 
ßN708 8/6 
2N708 ó/- 
2N2160 15/- 
2N2646 15/- 

2,12026 2/O 
At ÁT100- 101 ,,,, 8/- 
MAT12(I. 121 8/8 
ST140 8/- 
ST141 4/- 

93 -97 REGENT STREET, 
LONDON, W.1 

bank 

BRAND NEW- UNTESTED DEVICES 
Satisfaction GUARANTEED is Every Pak, or money 

120 Glass Bub -min G. Purpose GERM. DIODES 10/- 
$0 Mixed GERM. TRANS. AF/RP 10/- 
75 Germ. Diodes GOLD BONDED 10/- 
40 TRANSISTORS Like 0081, AC128 10/- 
60 200mA Sub -min OIL. DIODES 10/- 
M SIL. PLANAR TRANS. NPN MYNA, N0 10 /- 
i8 sm. RECTB. Top Hat 750mA 10/. 
50 SIL PLANAR DIODES 250mA 0Á200/202 10/- 
20 Mired Volts 1 Watt SERER DIODES 10 /- 
3O PNP -NPN SIL. TRANS. 00200/28104 10 /- 

150 Mixed SIL. and GERM. DIODES 10 /- 
10 8 Amp BIL. RECTS. Stud Type 10/- 
30 SIL. NPN TRANS. Like BC108 10 /- 
12 1.5 Amp SIL. RECTS. Top Hat 10 /- 
80 AF. GERM. ALLOY TRANS. 20300 Series 10/- 
10 1 Amp Glass min. SIL. RECTO. High Volta 10 /- 
80 MADT's Like MAT Series TRANS. PEP 10/- 
20 GERM. 1 Amp RECTO. 07M Series 10/- 
255 500 M /Cs NPN OIL. TRANS. 2N700, BSY27 10 /- 
30 FAST SWITCHING SIL. DIODES IN914 Micro 10 /- 

SIL. RECTS TESTED 

PIV 750mA 3A í0A 30A 

50 2/- 8/- 4/6 9/6 
100 2/8 3/8 6/- 15/- 
200 2/6 4/8 8/8 20 /- 
300 8/- 4/9 8/- 22/- 
4008/6 6/- 9/- 25/- 

600 4/8 7/- 10 /- 87%- 
800 4/9 8/- 15/- 40/- 

1000 8/- 10 /- 17/6 50 /- 

TESTED SCR's 
PIV lAMP 7A I6A 30A 
25 - 7/0 - 80/- 
50 7/8 8/6 10/6 115/ - 

100 8/8 10/- 16/- 45/- 
200 12/6 15/- 20/- 55/- 
30015/- 201- 25/- 
400 17/6 f!6 /- 86 /- 90/- 
500 80 /- 401- 45/- 95/- 
600 - 40/- 50 /- - 

Minimum Order 10/- 
CASH WITH ORDER 
PLEASE. Add 1/- postage 

GUARANTEEED 
Per 

rby 
Order. 

re- GUARANTEED 
postal service. Over- 

seas add extra for A /Mail. 

rvuciuru 
SPEAKER SYSTEMS 

THE CAXTON COLUMN. This Is a 
column cabinet. Size 221 x 5 x 6iis. 
fitted with 3 speakers. This will 
handle 8 watts and will improve the 
quality of any tape recorder or 
record player. Finished in wood 

A 
grain cloth and 

gain at 59/6 
sandstone 

pl. 10/6 
P. @ P. 

THE IMP. 
Extension 
Speaker 
Cabinet. 
Wedge 
shaped, 
size 74 x 
641n.fitted 
with 7 x 4 
in.speaker 

Covered with a tractive walnut with fawn Vynair front. 
Keyhole Blot in back. Only 25/6. Post 2/6. Note: All 
cabinets new and made with lin . chipboard. AI !speakers 
ex TV reconditioned hi flux magnet. All carefully tented 
before despatch. 
SPEAKER ENCLOSURES 
Haydon, 168 x 15 x 711n. fabric covered suitable for 
Ilia. speaker, 50/ -. P. @ P. 9/-- 
Table top or wall mounting enclosure for 131 x 8in. 
speakers, 37/8. P. @ P. 6/ -. 
Corner Cabinet in natural teak finish for 131 x 8in. 
speaker also out out for tweeter, M.15.0. P. @ P. 8/6. 
SPEAKERS: 
Flac Heavy duty Ceramic Magnets 11,000 line, 10in 
round, 10 x din. 3 ohm or 15 ohm, 48/8. P. @ P. 3/6 
Oin. round 15 or 3 ohm, 41/8. P. @ P. 3/6. E.M.I. 
130 x Oin. 15 or 3 ohm, 45/-. P. @ P. 3/6. E.M.I. 
Tweeter, 15f -. P. @ P. 1/6. Bakers 12Án. 26 watt 15 
ohm, 05.5.0. P. @ P. 3/6. Condenser for crossover, 2 /8. 
Terminale 2/8 pair, P. @ P. 1 / -. All other speakers sup - 
plied- 0oodmans, Bakers, W.B., Wharfedale, Eagle, 
Tripletone. 
POE TV REMOTE CONTROL UNITS. Grey and Red 
plastic case. 2 white /silver knobs. 2 volume controls. 
500K and 100K, small oliamio. 7 yards 5 -way cable with 
octal plug. Brand new, boxed. Only 6/8. P. 5 P. 2/6. 
EARPIECES WITH CORD AND 8.5 mm. plug. 8 ohm 
magnetic, 31 -. 250 ohm 4/ -. 180 ohm with clip, 8/6. 
Xtal 4/ -, P. @ P. ed. 

ELECTRONICS 

TRANSISTOR SPEAKERS 8 ohm lin. 8/6; Sin. 10 /6; 
30ín.12 /6. P. 5 P. 1/ -. 
VYNAIR. Widths from 40 to 54 in. 13/6 yd. off roll. 
P. 5 P. 1/9; k yd., 7/8. P. @ P. 1/9. Send 6d. stamps 
for samples. 
SPEAKER MATCHING TRANSFORMERS. 3, 7, 15 
ohms, 8 watts, 11/6. P. @ P. 1/6. 
PANEL LIGHTS. 6v. Red, Blue, Green, Yellow, White 
(uses Lilliput bulbs), 8/- each. P. @ P. 1 / -. 
NEON PANEL LIGHTS 200/250v. 8/- each. P. @ P. 1 / -. 
ROTARY SWITCHES: 2 Pole Mains Switch, 8/ -. 1 pole 
12 way, 2 pole 2 way, 3 pole 3 way, 3 pole 4 way, 4 

pARRwwRD 
3/6 eaeb. P. 5 P. 1 /'. 

Model 1000, with cartridge, 17.7.0. P. @ P. 7/6. 
CARTRIDGES: 
GP82 17/8. Reuter STD /2 17/8. OP91/1 20/ -, Mono 
Bonotone, 2T8ó 15/ -. Aeon GP67/2 high output 18/6. 
TC8 less bracket 18/8. P. 5 P. 1/- each. 
MICROPHONES: 
Xtal Hand MIkcs. BM3 and 200C 35/ -. P. @ P.3/6.13513 
with stand 47/8. P. @ P. 3/6. ACON Mike 45 21 / , A000 
Mike 4018/6. Dyn . Mike DM- 391 2218.0E21 Xta112 /6. 
CM20 Xtal 9/8. Telephone Plck -up 10/6. P. e P. 1 / - 
Xtal Lapel Mike 7/6. Guitar Mike 12/0 P. t P. 1/ -. 
BARGAINS IN TRANSISTORS: 
0072, 75, 82, 83, AAZ12, BY38, 130211, 8/8. 0071, 
81, $ / -. R.F. Packs 1 0044, 2 0045, 8/6. A.F. 
Packs 1 00810, 2 0081 (Mallard), 8/8. GET113 Red 
Spot 2 / -, 0026, 28, 29, 9/8. ORP12 Light Cell, 8/6. 
Diodes 0Aó12/8. OA91, OA96, 1 /9. P. @ P. 1 / -. 
TRANSISTOR ELECTROLYTICB: 
I, 2, 4, 5, 8, 10, 16, 25, 32, 50, 100 mid 15 volt working 
1 /8. P. @ P. 1/ -.250 mid DC 3/ -. 500 mid 12v DC 8 / -. 
500 mid 25v DC 8 /6. P. @ P. 1 /'. 
PAPER CONDENSERS for Cross -Over Unite 2 mid 2 /6. 
P. 5 P. 1 / -. 
FERRO% RODS. 6' x vol.; o' x s /1é 2/8; 49' x d' B / -; 
6' x i' 2/8; 8' x l' 8/ -. P. @ P. 1/- each. 
FERRO% RODS WITH COILS, 4j' x i- 8 /8; 8' x s /r 
6/8. P. @ P. 1/- each. 
PIANO KEY PUSH BUTTON SWITCHES. 7 button 
Inc. mains on off. 6 banks of 6 P.C.O. 8 /8. P. @ P. 1 / -. 

92 MITCHAM RD.,TOOTING BROADWAY, 
LONDON, S.W.17 Telephone 01 -672 3984 

(Few minutes from Tooting Broadway Tube) 
(Closed all day Wednesday) 
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Head Office and Warehouse 
44A WESTBOURNE GROVE 
LONDON W2 
Tel. PARK 5641/213 

Z ft I AERO SERVICES LTD. 
Please send all correspondence and 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 

Retail Shop 
85 TOTTENHAM COURT ROAD 
LONDON W1 
Tel. LANgham 8403 
Open all day Saturday 

OAS ß/- 
0A3 8/6 
OB2 6/- 
0133 9/- 
0C3 6/6 
OD3 6/- 
0M10 11/- 
1AX2 18/- 
1B3GT 7/- 
ICSGT 5/- 
1G4GT 8/- 
1H5GT 7/- 
1L4 8/- 
1E5 8/- 
184 5/- 
185 4/6 
ITgq 4/- 
lif4 8/- 
105 8/8 
1V2 9/- 
1X3B 7/- 
123 25/- 
2C26A 8/- 
7C40 8/- 
2051 8/- 
2CW4 12/- 
2021 8/- 
2E26 '87/6 
2X2 5/- 
3A3 11/- 
3A4 4/- 
3A5 10/- 
31128 40/- 
3Q4 7/8 
394 8/- 
3V4 8/8 
5AN8 11/- 
5R4GY 10/- 
5U40 5/6 
5U4GB 7/- 
508 8/- 
5Y3GT 5/6 
5Z3 8/- 
5Z4G 7/- 
5Z4GT 7/6 
6/30L2 12/8 
6A80 5/8 
6AB4 8/8 
6AB7 4/- 
6AC5GT 

6AC7 4;- 
6AD4 15/- 

6AF4A 9/- 
6AO5 8/- 
6A07 6/9 
6A116 10 /- 
6A35 91- 
6AJ8 5/8 
CARS 5/- 
6AK6 10 /- 
6AL6 3/- 
6AL7GT 

12 /- 
6AM5 5/- 
6AM6 4/- 
6AM8 8/- 
BANG 10 /- 
BAQS 6/- 
6AQ6 10/- 
6A115 6/- 
6AR6 6/- 
CABS 8/8 
6A8ß 71- 
6A870 15/- 
6AT6 4/6 
6AU4GTA 

9/- 
6AUSGTA 

20 /- 
6AÚ6 51- 
6AU8 10/- 
CAVbGTA 

6AV6 5/6 
6AW8A11 /- 
6AX4GTB 

6AX5GT6/ 
12/8 

6AX7 10 /- 
614G 15/- 
6B80 2/8 
6BA6 4/- 
61A7 15/- 
6BC5 8/- 
6BE6 4/e 
6BF6 9/- 
6BF7 12/- 
6B06G 11 /- 
6BH6 8/- 
6ßJ6 8/- 
8ßK4 90 /- 
6BK7A 9/- 
6BL7GTA 

11 /- 
6BN6 7/6 

6BN8 8/- 
6BQ6GTB 

6BQ7A 17/- 
6BR7 18/- 
6BR8 12/6 
61367 85/- 
CBW6 12/6 
6BW7 12/- 
6BZ6 8/- 
68Z7 10/- 
604 5/8 
6C5GT 6/6 
6C6 4/- 
6C8G 7/- 
609 17/6 
6CB6 5/- 
6CD6GA 

6CG7 
228/- 

60116 10/- 
6C L6 91- 
6C1.8 15/- 
60U6 18/- 
6CW4 12/- 
6CY5 71- 
803 7/8 
604 17/6 
6DC6 18/6 
6DR6 8/- 
6DQ5 22/- 
6DQ6B 11/- 
6D84 15/- 
6DT6 8/- 
6EA8 11/- 
6EW6 12/- 
6F6GB 8/8 
6F7 91- 
6F11 e/- 
6E13 6/6 
6F14 12/- 
6E15 11/- 
6E17 9/- 
6F18 7/8 
6F23 15/- 
6E24 18/- 
6E'25 14/- 
6E28 18/- 
WHO 11/- 
60K8 12/- 
6GW6 11/- 
6J4 9/- 
CJSGT 5/6 
8J6 8/8 

6J7 8/- 
6K6GT 9/- 
6K7G 2/8 
6K23 9/- 
6L1 12/- 
6L6GT 81- 
6L7 ß/- 
6L12 5/- 
6L1ß 6/- 
6LD'20 5/6 
(iN7GT 6/6 
ßP1 11/- 
ßP25 15 /- 
ßP28 12 /6 
ßQ7 7/- 
6ßA7 7/- 
6807 ß/- 
68H7 4/6 
6837 71- 
68L7GT 6/- 
68N7GT 5/6 
ß8Q7 7/- 
69R7 7/- 
6887 3/- 
6T8A 8/8 
6U4GT 121 - 
BUBA 8/- 
6V60T 6/- 
6X4 4/6 
6X5GT 5/- 
6X8 11 /- 
6Y6G 11/e 
705 18/6 
787 22 /e 
7Y4 9/- 
7Z4 716 
9BW6 7/- 
902 3/6 
91)7 9/- 
1001 18 /- 
1002 10 /- 
101)2 8/- 
10E1 17/6 
ß0F9 10 /- 
10F18 7/8 
1OL1 7/6 
1OLD1110/- 
10P13 12 /- 
10P14 16/- 
12AC6 7/- 
12AD6 6/- 
12AH8 20 /- 
12AL5 7/6 
12AQ5 7/- 

First Quality Fully Guaranteed 

ELECTRONIC VALVES 

12AT6 4/6 
12AT7 8/- 
12AU6 5/- 
12AU7 5/9 
12AV6 5/6 
12AX7 5/8 
12134A 9/6 
12BA6 8/- 
i'2BE6 OF 
12B1i7 8/- 
12BT6 4/8 
12BY7 10/- 
12DQ7 10/- 
12E1 20/- 
12E14 52/6 
12E5 10/- 
12K8 8/- 
12Q7GT 5/6 
128A7GT8/- 
12807 4/6 
128G7 8/- 
128K7 6/6 
128Q7 7/6 
131)3 5/9 
19AQ5 8/- 
200V 62/6 
20D1 9/- 
20L1 18/- 
20P1 10/- 
20P3 12/- 
20P4 19/- 
20P5 19/- 
25BQeGTB 

12/- 
25C5 9/- 
25CU6 12/- 
25L6GT 6/6 

15134E 61- 
25Z5 8/- 
26Z6GT11/- 
30A5 7/- 
30015 13/8 
30017 14/6 
30018 14/- 
3005 14/- 
30FL1 16 /- 
30FL1216/6 
30FL13 8/- 
30FL1414/- 
30L1 ß/- 
30L15 15/- 
30L17 15 /- 
30P12 18 /- 
30P19 14/- 
30PL1 18 /- 
30PL1316/- 
30P14 -1ß /- 
35A6 10 /- 
35135 12 /- 
3505 8/8 
SODS 12/- 
35L6GT ß/- 
35W4 4/e 
3623 10 /- 
35Z4G 4/- 
35ZSGT ß/- 
50A5 1ß /- 
60B6 1ß /- 
5005 0/- 
500D6G 

50LBGT 7/6 
63RU 13 /e 
7601 8/- 

80 7/- 
83A1 12/8 
85A'2 7/6 
85A3 7/6 
90AG 48/- 
9001 12/- 
90CG 25/- 
90CV 25/- 
150B2 11/- 
150B3 10/- 
807 9/- 
811A 30/- 
812A 60/- 
813 75/- 
837 15/- 
866A 14/- 
884 10/- 
5670 10/- 
5751 11/- 
5763 12/- 
5886 40/- 
6080 27/6 
6146 27/8 
6360 25/- 
6939 40/- 
7360 30/- 
7551 80/- 
7581 22/8 
7591A 20/- 
AZ31 9/- 
001135 9/- 
CY31 7/- 
DAF96 7/- 
DE96 7/- 
DH81 10/- 
011101 9/- 
DK92 8/8 

DKeli 7/6 
DL68 18/- 
DL96 7/- 
DM70 8/- 
DM160 8/- 
DY86 8/- 
DY87 6/6 
DY802 9/- 
E8800 12/6 
E180F 17/8 
EAF80110/- 
EABC80 8/- 
EBC33 8/- 
EBC41 8/8 
EB81 6/- 
EBF80 7/6 
EBF83 8/- 
EBF89 6/- 
EBL1 12/- 
EBL31 24/- 
ECC33 10/- 
20034 8/- 
ECC35 17/- 
ECC40 10/- 
ECC70 17/- 
ECC81 e/- 
ECC82 5/8 
ECC83 5/ 
ECC84 5/8 
ECC85 5/- 
E0086 8/- 
ECC88 7/8 
ECC89 11/- 
ECC81 3/6 
ECC807141- 
ECF80 8/8 

F.CF82 8/8 
ECF83 14/- 
E0E86 9/8 
ECF80440/- 
E01135 11/- 
ECH42 10/- 
ECH81 5/8 
ECH83 8/- 
ECH84 9/- 
ECL80 7/- 
ECL81 7/8 
ECL82 8/- 
ECL83 9/8 
ECL84 10/- 
ECL85 10/8 
ECL86 8/- 
ECLL800 

EF9 8/- 
EF37A 8/- 
EF39 8/- 
EF40 9/- 
EF41 9/- 
EF42 181- 
2E54 10/- 
2E55 12/- 
EFSO 4/6 
EF83 9/8 
EF85 8/8 
EF86 8/-_ 
EF89 
EF91 4/- 
EF92 7/6 
EF93 4/- 
EF94 5/- 
EF95 5/- 
EF96 8/- 
EF183 8/- 
EF184 8/6 
EF804 20/- 
21190 7/- 
EK90 4/6 
EL34 9/6 
EL36 8/6 
ELM 22/8 
EIA1 9/6 
BIAS 10/- 
EL81 9/- 
EL82 8/- 
EL83 7/6 
EL84 4/6 
ELSE 7/6 
EL86 8/- 
EL90 8/- 

EL95 5/- 
EL360 22/- 
EL500 17/- 
EL821 10/- 
EL822 17/- 
ELL80 15/- 
EM34 15/- 
EM71 12/8 
EM80 7/- 
EM81 7/6 
EM84 7/- 
EM87 10/- 
EN32 80/- 
EN91 8/- 
EY51 7/- 
EY80 8/6 
EY81 7/- 
EY83 10/- 
EY84 9/6 
EY86 8/8 
EY87 8l- 
EY88 8/- 
2240 7/8 
EZ41 8/13 
EZ80 5/- 
EZ81 5/- 
GZ32 9/6 
GZ33 1818 
GZ34 10/- 
HL42DD 

8/- 
KT66 20/- 
KT88 29/- 
MH4 7/- 
MH41 9/- 
MLA 8/- 
M9PENT 

10/- 
N78 19/- 
NeP1 62/6 
NBPS 62/6 
PAB80 7/6 
P86 11/- 
P88 11/- 
PC95 7/6 
PC97 8/- 
PC900 8/9 
PC84 8/- 
PC885 7/6 
PCC88 11/- 
PCC89 9/8 
PCC189 10/- 
PC880515/- 
PC80615/- 

PCE80015/- 
PCF80 6/6 
PCF82 8/8 
PCF84 8/- 
PCF86 8/8 
PCF87 14/6 
PCF80018/8 
PCF801 91- 
PCF802 8/- 
PCF805 14/- 
PCF80618/- 
PCF80813/- 
PCL80 15/- 
PCL81 9/- 
PCL82 7/- 
PCL83 9/8 
PCL84 8/- 
PCL85 8/8 
PCL86 8/6 
PCL88 18/- 
PC1.80018/- 
PC1.80115/- 
PEN45 8/8 
PEN45DD 

12/- 
PEN383 9/- 
PEN384 9/- 
PEN453DD 

10/- 
PF86 10/- 
PF818 14/- 
PFL20018/6 
PL36 10/- 
PL38 18/- 
PL81 7/8 
PL82 8/- 
PL83 7/- 
PL84 8/8 
PL500 18/6 
PL504 16/- 
PY31 5/- 
PY32 10/- 
PY80 5/6 
PY81 5/8 
PY82 5/- 
PY83 8/8 
PY88 7/6 
PYB00 9/- 
PY801 9/- 
QU37 27/- 
8P41 5/8 
eP61 6/- 
TP22 10/- 
TT21 35/- 

TT22 85/- 
U19 40/- 
U20 12/- 
022 8/- 
U25 141- 
U26 14/- 
U31 80/- 
U33 30/- 
U76 4/- 
U81 10/- 
U281 8/- 
U282 8/- 
U403 8/- 
11404 5/- 
UAB80 81- 
UAF42 9/8 
1113041 8/8 
UB81 8/8 
UBF80 8/8 
UBF89 7/- 
UBL1 8/8 
UC92 8- 

7%- 
UCF80 9/8 
UCH21 9/6 
UCH42 9/6 
001181 8/8 
UCL81 10/- 
UCL82 7/- 
UCL83 9/6 
UF9 10/- 
UF41 9/9 
UF42 10/- 
UF43 10/- 
1.1780 7/- 
11E85 7/3 
UF89 7/- 
UL41 9/6 
ULM 8/8 
UM4 10/- 
UU8 7/- 
UU9 7/6 
17Y21 9/8 
UY41 7/- 
UY82 9/6 
UY85 61- 
VU39 9/- 
VUlll 8/6 
VUI33 8/- 
W76 7/- 
W107 7/- 
W729 101- 
X65 9/- 
Z759 2B/- 

TRANSISTORS 
0016 15/- 
0023 12/6 
0024 15/- 
0025 7/6 
0026 8/- 
0028 12/6 
0029 14/9 
0035 11/8 
0036 12/8 
0042 5/- 
0043 9/- 
0844 4/- 
0045 8/6 
0058 12/8 
0070 4/- 
0071 8/8 
0072 5/- 
0873 7/8 
0075 5/- 
0876 5/- 
0077 71- 
0878 5/- 
00780 3/8 
081 4/8 
0810 8/- 
0883 4/8 
0884 5/- 
0012'2 12/8 
00139 7/8 
00140 9/6 
00141 12/6 
00170 5/6 
00171 5/6 
00200 4/4 
00201 10/- 
00202 18/- 
00'203 6/8 
00204 8/- 
00205 18/- 
OC206 14/- 

AC107 10/- 
AC125 818 
AC126 5/- 
AC127 5/8 
AC128 4/6 
AC176 6/9 
ACY17 e/- 
ACY18 8/8 
ACY19 4/9 
ACY20 4/- 
ACY21 3/11 
ACY22 2/8 
AD140 18/- 
AD149 12/8 
AF102 15/8 
AFI14 8/- 
AF715 8/- 
AF116 5/8 
AFll7 4/6 
AF118 10/- 
AF124 6/6 
AF125 8/- 
AF1'26 5/8 
AF127 5/8 
AF178 12/6 
AF186 11/- 
AFY19 22/8 
AFZ11 91- 
AFZ12 10/- 
A8Y26 8/- 
A8Y28 8/8 
ABY29 8/- 
A8Y73 10/- 
A8Y74 18/- 
ASZI7 15/- 
A8Z18 15/- 
ABZ20 4/6 
A8Z21 8/9 
AJ'l'1020/- 

88107 8/- 
130108 4/- 
BCY30 7/- 
BCY31 5/- 
BCY33 6/- 
BCY34 5/- 
BCY39 5/- 
BCZ11 10/- 
BF167 8/6 
BF173 10/- 
BF184 7/6 
BF194 7/- 
BFY10 7/8 
BFY11 7/6 
BFY17 8/8 
BFY18 5/- 
BFY19 5/- 
BFY50 5/- 
BFY51 418 
BFY52 4/10 
B8Y26 5/- 
B6Y28 4/6 
BBYBS 4/6 
BBY95A 8/8 
GET103 4/- 
GET104 8/- 
GET113 3/9 
I1ET114 8/8 
GET115 

6/10 
GET11610/- 
GET872 8/- 
GET875 8/- 
GET880 8/9 
JTX4A 8/8 
MAT101 8/- 
MAT120 7/6 
MAT121 8/- 
N F'í'2_3 4/8 

V30/30P 
20/- 

2G309 5/- 
2G371A 
or B 8/- 
20381 3/6 
2E169 10/- 
2N338A17/8 
2N410 8/8 
291412 8/8 
2N444A 5/- 
291525 9/- 
2E6913 8/8 
2N697 6/6 
2N706 8/- 
2N753 4/9 
2N1132 17/- 
2N1301 7/- 
2N1304 4/8 
2N1756 16/- 
2N2068 201- 
2N2147 14/9 
2N2369A4/8 
2N2926 5/8 
2N3053 8/3 
2N3703 3/10 
2N3707 4/- 
2N3709 8/5 
2913819 12/- 
2N3906 8/- 
28002 20/- 
28003 20/- 
28004 15/- 
28005 15/- 
28006 20 /- 
28012 47/6 
20018 28 /- 
28102 8/3 
28103 9/ 
28104 10/- 

25 WATT SOLDERING 
IRONS 

200 -250 watt exceptionally well made lightweight solder- 
ing irone with polished wooden handles and chromium 
plated body. Angle bit of sufficient length for long lite. 
No breakable plastics used ln construction. PRICE 16 /- 
(P.P. 2/ -). 

I.C. AUDIO AMPLIFIERS 
Type CA3020 

Integrated Circuit Audio Amplifier in TO5 encapsulation 
(siée of a small transistor), equivalent to seven n -p -n 
silicon transistors, 3 diodes and 11 resistors. Power output 
150mW. Total harmonic distortion 1%. Will operate on 
n dtage from 3 to 9 volts. 30/- plus 2/- p.p. 

AVALANCHE SILICON 
RECTIFIERS 

TN p.- n.AS50v:A at r.ywp matt., stud 
mount 10/6 

DRY REED INSERTS 
Glass dry reed inserts approx. fin. dia x lin long with 
axial leads One "make" contact of 100mA capacity at 
50V Can be operated by permanent magnet or 30-50 
Amp -turne relay colle. PRICE 16/- per dos. post free. 

TEXAS SILICON FULL -WAVE BRIDGE RECTIFIERS 
111201110 100 piv, Zampe, dimensione 1.4x1.4xBin. 25/- 
1B4OK10 100 piv, 4 amps, dimensione 1.4n1.4x6in. 30 /- 
1131009110 100 piv, 10 amps, dimensions 23x2txlin. 85/- 
Postage 1/8 per rectifier. 

10 -watts STUD MOUNTED 
ZENER DIODES 

4-7\-. II IV, :, i'iV, 6 2\, 6-87', 7 5\'. -;-:'.\, IHOV, 
0\', I6 20-11\.24 IIV,'2i'O\':IWO\', 

:4&OV. :ppllA-, 43-(1V, 47-0A'-all at 6/6. 

OUR NEW 1968/1969 
CATALOGUE 

IS NOW READY 
THE TECHNICAL INFORMATIÓN SECTION HAS BEEN 
FURTHER EXPANDED TO INCLUDE MORE DETAILS 
OF SEMICONDUCTORS. PLEASE SEND S.A.E. (Quarto 
Size) FOR FREE CATALOGUE. 

CURRENT PRODUCTION 
CATHODE RAY TUBES 

2AP1 -lin. screen. EHT 500 to 1000V. Typical sen- 
sitivity at 500V. X- 220mm /V; Y- 260mm /V. USM11 
Base. Overall length 70 in. 40 /- 
3BP1 -3111. screen. EHT 1500V. typical sensitivity 
X- 150mm /V; Y- 200mm /V. B14A Base. 
Overall length 101in. 55/ , 
5CP1A. Sin. screen, with P.D.A.; EHT 4000 and 2000V. 
Typical sensitivity X -275 mm /V, Y- 325mm /V. 
B14A Base. Overall length 1ó31n. 100/ -. 
All the above tubes have 6.3V heaters and are suitable 
for general oscilloscope to use. 

GERMANIUM POINT 
CONTACT DIODES 

OG4E=UV448 2/-; OAT, 3/-; OA6 4/-; 0A7 4/-;0A47 2/6; 
OA70 2/-; 0A79 2/3; OA81 1/9; 0A85 1/6; OA90 2/-; 
OA91 2/-; OA98 2/-. 

LOW and MEDIUM 
CURRENT THYRISTORS 

3/40, 400 p.i.v. 3 amp, stud mounted. Gate voltage 
3.0v. at 20mA max. 7/8 

BLUE SPOT, 200 p.i.v. 5 amp, stud mounted 
Gate voltage 3.25v. at 120mA max. 12 /6 

GREEN SPOT, 400 p.l.v. 5 amp, stud mounted. 
Gate voltage 325v. at 120 mA max 17/8 

HIGH CURRENT 
THYRISTORS 

CR80 -021A, 80 amps, 25 p.i.v 25 /- 
CR100-151A, 100 amps, 150 p.i.v 80/- 
CR100-201A, 100 amps, 200 p.i.v 35/- 
CR100-251A, 100 amps, 250 p I V 40 /- 
0R100 -301A, 100 amps, 300 p.i.v 45/- 
CR100 -391A, 100 amps, 350 p.i .v. 50/- 
CR100-401A, 100 amps, 400 p i v 60/- 
CR100-501A, 100 amps, 500 p i v 78 /- 
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PRACTICAL blueprints =WIRELESS p 
The following blueprints are available from stock. Descriptive text is not available but the date of 
issue is shown for each blueprint. Send, preferably, a postal order to cover cost of the blueprint (stamps 
over 6d. unacceptable) to Blueprint Department, Practical Wireless George Newnes Ltd., Tower House, 
Southampton Street, London, W.C.2. 

The Strand Amplifier . 

The PW Signal Generator ::} 
The Berkeley Loudspeaker Enclo- 
sure .. 
The Luxembourg Tuner 

The PW Troubadour 
The PW Everest Tuner 

The PW Britannic Two 
The PW Mercury Six 

Beginner's Short Wave Two 
S.W. Listener's Guide .. 

PW "Sixteen" Multirange Meter 
Test Meter Applications Chart 

::} 

::} 

::} . 

(Oct. 1962) 

(Dec. 1962) 

(June 1962) 

(May 1962) 

(Nov. 1963) 

(Jan. 1964) 

5/- 

5/- 

7/6 

6/- 

5/- 

5/- 

The Celeste 7- transistor Portable 
Radio .. 
The Spinette Record Player 

Transistor Radio Mains Unit 
7 Mc /s Transceiver 

The Citizen (December 1961) 

The Mini -amp (November 1961) 

The Beginner's Short Wave Superhet (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/- 

Beginner's 5 -Band Receiver 
Home Intercom Unit .. 

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. 

PRACTI CAL 
WI RELESS query service 

Before using the query service it is important to read the following notes: 

The PW Query Service is designed primarily to answer 
queries on articles published in the magazine and to deal 
with problems which cannot easily be solved by reference 
to standard text books. In order to prevent unnecessary 
disappointment, prospective users of the service should 
note that: 

(a) We cannot undertake to design equipment or to 
supply wiring diagrams or circuits, to individual require- 
ments. 

(b) We cannot undertake to supply detailed information 
for converting war surplus equipment, or to supply circuitry. 

(c) It is usually impossible to supply information on 
imported domestic equipment owing to the lack of details 
available. 

(d) We regret we are unable to answer technical queries 
over the telephone. 

(e) It helps us if queries are clear and concise. 
(f) We cannot guarantee to answer any query not 

accompanied by the current query coupon and a 
stamped addressed envelope. 

QUERY COUPON 
This coupon is available until 6th September, 1968 
and must accompany all queries in accordance with 
the rules of our Query Service. 

PRACTICAL WIRELESS, SEPTEMBER 1968 

Published on or about the 7th of each month by GEORGE NEWNES LIMITED. Tower House. Southampton Street, London. W.C.I. at the recommended 
maximum price shown on the cover. Printed in England by WATMOUGHS LIMITED, Idle, Bradford: and London. Sole Agents for Australia and New Zealand: 
GORDON & GOTCH (A /sia) Ltd. South Africa: CENTRAL NEWS AGENCY LTD. Rhodesia, Malawi and Zambia: KINGSTONS LTD. East Africa: STATIONERY 
& OFFICE SUPPLIES LTD. Subscription rate including postage for one year. To any part of the World £1.16.0d. 



3 
SEND FOR FULL DETAILS ON THESE BRITISH MADE PRODUCTS. FREE ON REQUEST 

SOLID HIGH FIDELITY AUDIO EQUIPMENT BRITISH MADE 
POWER AMPLIFIERS - PRE -AMPLIFIERS /CONTROL UNITS - POWER SUPPLIES 

MP3 mono preamplifier/ 

- 

04 .'i *'... tAf. 
" "' ' "' ' °" " " 

control unit f6,19,6p -p, 31_ 
THE FINEST VALUE IN HIGH FIDELITY -CHOOSE A 

SYSTEM TO SUIT YOUR NEEDS AND SAVE POUNDS 
MP3 SP9A mono/stereo verionot 

VP' f11,19,6 p.p. 418 Audio Equipment developed from Diusdale Mk. II-each unit or 
SP6 -2 mono /stereo (taken man. system will compare favourably with other professional equipment 

- pick -up as well) selling at much higher prices. Brief details are below: 
s000 gnus awp 

x 

C , ' 
f 

. 

41 SP4 -A £15.10.0 p.p. 5/- 
MPA12/3 1 Tort amplifier 

SP6-2 :i to 5 ohm output 
£4.10.0 p.p. 2/8 

Complete saggeefed items Pelee 

IA MP3 +MPA 1213 +MU24 215.5.0 p.p. 5/- 

2A MP3 + MPA12 /15 + MU40 218.0.0 p.p. 5/. 
- - MPA1E /15 12 to 16 ohm 

4 MP3 +(2) MPA12115 +MU40 121.E.8 usus 7/- 12 watt £5.5.0 soup lins arse o e [1 p.p. 218 

_ - 

- 

O 

MPA2525 -30 watt amplifier for 
t 1 -16 ohm speaker 

£7.10.0 Pepe 3/6 

PS24 /40 power suPPly for 
MPA12 /3h MPA12 /15 

6 MP3 +MPA25 +MU80 218.16.0 usus 7/- 

8A 8P4 -A +(2) MPA12 /15 +MU40 126.0.0 p.p. 8/6 

. --t,U -C4,. CR "' le - 
- - 

10 8P6 -2 +(2) MPA12 /15 +MU40 229.6.0 p.P. 8/6 
J 

16 PAGE BROCHURE ON REQUEST. No 21 
£3.12,6 pp i' 

MPAapower 
tir 

All 

12A 8F4- A +(2)MPA25 +(2)MÚ80 188.10.Op.p.10/- 

13 sP8- 2 +(2)MPA25 +(2)MU60 238.17.6p.p.10/- 
units sold separately. P V £4.17.6 1' I 

VHF FM 7105 Mc /a Transistor superhet Geared - ning. Terrific quality and sensitivity. For TUNER 
ha -:- 

_ 

lve or transistor amplifiers. 4 x 3} x 21in. 
.nnplete with dial plate. 5 5nmard Transistors, 

plus 4 Diodes. (Cabinet 4.,e mbly e0 /- extra.) 

TOTAL COST 
TO BUILD f 6.19.6 
Ask for Brochure 3. P.P. 0 -/6 

8- TRANSISTOR 

INTEGRATED 

and PREAMPLIFIER 

, 

` 
''- 

complete 

Optional 

7 WATT AMPLIFIER NEW MODEL - MA 7 

WITH FULL BASS- TREBLE AND VOLUME 
CONTROLS. A brilliant new design suitable 

sI 
- n j for home or portable installations. Designed 

Is for use with magnetic and crystal /ceramic 

V 
r cartridges, radio tuners. microphones, tape 

head replay and sanitary inputs. Output is 

/iN_I 
t` 

% ¡ /7/ head re lay ohm and speakers. ítfauts. O the tpu is 
t in ao many ways -with fantastic power, with 
N / / ¡ tar greater adaptability, with freedom tc operate 

it t rom batteries or mains powcr.upply unit (the new 
PS20 is ideal for this). hi -fi installation, electronic guitars 

and organs. P.A. installations, inl cnom systems, etc. This true 
7 watt amplifier lo supplied r,a built. te -t, I and guaranteed. For 

listening satisfaction. FOR ONLY £8.10.0 P.P. 4/ -. 
Mains Unit PS20. 62/6. P.P. 3/ Illustrated Brochure No. 12. 

TRANSISTOR F.M. STEREO DECODER 
For use with any VALVE or TRANSISTOR FM TUNER. Complete set of parts. 
05.19.6. P.P 2!5. Brochure 4. 

NEW -MALLORY LONG LIFE MERCURY BATTERIES -50q, O8 List Prices 
ó RM12 I -.:: volts, 3000 mall. List 

Price I o - ea. OUR PRICE 

Per 10 at 40 / -, P.P. 3! . 

RM 6E6 (pack Of 6) 1035 volt.: G-(j/ 
351/ mall. Last Price 28!- ea. 

T/ 

Sh each. 

OUR PRICE 
10 / -each P.P. 11 

Per 10 at 80!- 
P.P. A / -. 

These cells are e ideal for all tel control pocket radio, i ,rders experimental 
It. -. where SMALL SIZE 1-11(: 11 CAPACITY and 1.0\1/ LIFE are required 
Easily split kite eight 1.33v ell , 

We will quote for quantities on regnes( -write or phone Extn. 2. 

` 

's 

i 

7- TRANSISTOR 
MW -LW SUPERHET 

PORTABLE 
New printed circuit design with full power 
output. Fully tunable on both mw /Iw bands. 
7 transistors plus diode, posh -pull circuit. 
Fitted 5 inch speaker, large ferrite aerial 
and Mr /lard transistor.. Easy to build with 
terrine results. All local ami Continental 
slat p al 
TOTAL f 6.19, 6 P.P. 4/6 

Build a Quality TAPE RECORDER with a MARTIN RECORDAKIT 

' TWO -TRACK Deck Amplifier Cabinet . and speaker. Complete kite with MICRO- 
PHONE lin. 1,2001. tape, spare spool. ` ̂SC 

\, ,-... Today's Value £55 36 9ns, P.P. 22/6 

'FOUR -TRACK Deck Amplifier Cabine/ 
and speaker. Complete kits with MICRO- 
PHONE lin. 1.200ít. tape, spare spool 

Ask for 
Brochure 0 

Today's Value £60 39 9115. P.P. 22/8 

. BU LD 
Send tor Brochure 1 

- GARRARD DECKS 

0 COMPLETE RANGE OF 
SUITABLE vy\ PLAYER 

pO ..1i4 DECKS, 
SPEAKERS 

AND 
FROM 26.10.0 TUNERS 

Send! or illustrated brochures le & 17 

types 

ing 

TRANSISTORS - SEMICONDUCTORS 

COMPLETELY NEW 1966 LIST OF1000 
available from stock. Send for your 

FREE COPY TODAY. (List No 36) 

*FIEL 's from 51- 

*FIELD EFFECT TRANSISTORS from 916 

*POWER TRANSISTORS from 5/- 
*.DIODES AND RECTIFIERS from 21- 

30 page illustrated brochure as above includ- 
Valves and Quartz Crystals. 1/- post paid. 

MAYFAIR ELECTRONIC ;' ; r;¡, ;:;,1:1 

PORTABLE ORGAN Deferred terms available. 

COMPLETE KIT. Deposit 
£29.19.0. 12 monthly pay- 
mente of £7. 
TOTAL £113.19.0. 

- .. . ._. READY BUILT AND TES- 
" ° , -., - TED. Deposit £38.8.0 and 

' 12 monthly payments of £9. 
TOTAL 8144.6.0. 

ORGAN COMPONENTS 

Build this instrument stage by stage in your own home. We carry a comp n . :re 
stock of organ components 

A truly portable instrument for all enthusiasts. 
Folly TRANSISTORISED POLYPHONIC. British design. 
Call in for a DEMONSTRATION. 13 NOTE PEDAL KIT 
EXPORT PRICES ON APPLICATION. 218. 0.0 
TOTAL COST 99 GNS. P.P.10 / -. 

COMPLETELY NEW 9TH 

CATA LOG U E 1968 EDITION 

300 big pages 
The most COMPREHENSIVE -CONCISE- 6,500 items 
CLEAR -COMPONENTS CATALOGUE.Com- ZOO illustrations plate with 10/ worth discount vouchers 
FREE WITH EVERY COPY. 

* 32 pages of transistors and semi- 
conductor devices, valves crystals. 

* 200 pages of components and 
equipment. 

* 65 pages of microphones, decks 
and Hi -fi equipment. 

I 

, t 
1 

"'- " ^`-" 
;e Send today 8/6 Poainse pt 

TWO STOP SHOPPING FOR ALL YOUR NEEDS 

Dept. Mail Order Dept. all types of Components, nts, Organ Dept. 

HENRY'S RADIO LTD 
303 EDGWARE ROAD, LONDON V Tel 1008/9 

309 EDGWARE ROAD, LONDON W.2. 01 -723 6963 
High Fidelity Sales, P.A. and Test Equipment, Record Decks etc. 


