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AD$L O 
Trod* Mork 

Soldering 
Instruments 

IN THE JET AGE 
EFFICIENCY AND RELIABILITY, 

AND CONSISTANT, SUSTAINED PERFORMANCE 

ARE BASIC REQUIREMENTS. 

ADCOLA SOLDERING INSTRUMENTS MEET THESE NEEDS 

AND GO ON MEETING THEM, DAY AFTER DAY, YEAR AFTER YEAR, 

WITH UNFAILING REGULARITY. 

LEADING MANUFACTURERS THROUGHOUT THE WORLD LIKE THIS, 

THEY ALSO LIKE THE QUICK SERVICE WHEN REPLACEMENTS 

DO BECOME NECESSARY. SO THEY SPECIFY ADCOLA. 

WHY DON'T YOU! 
SEND CSUPON 

AVAILABLE FROM SHOPS EVERYWHERE FOR LATEST LEAFLET 
OR DIRECT FROM r - - - - - - - - 7 

1NAME 
SALES & SERVICE DIVISION, 'ADDRESS ADCOLA PRODUCTS LTD., 1 1 

ADCOLA HOUSE, I ' 
GAUDEN ROAD, 1 1 

LONDON, S.W.4. 
TELEPHONE 01- 6220291 LPW.167 j 
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Ma re, Radzo 
SPEAKERS 

FOSTER CRITERION HI -FI 
SPEAKER SYSTEM 
This extremely high quality bookshelf speaker system 
by the world famous Foster Co. of Japan incorporates 
an acoustical suspension woofer and cone tweeter in a 
sealed infinite baffle enclosure with handsome oiled 
walnut finish. The performance of the Criterion is 
superior to many larger and far more expensive units 
and at Lasky's specia' purchase price is quite without 
equal! SPECIFICATION: Air suspension type 64ín. 
bass -midrange woofer with rolled cloth edge. 21M. 
HF cone type tweeter. Frequency range 65- 20,000c /s. 
Maximum power handling 15W. 80 impedance. 
Cabinet constructed from IM. laminate with oiled 
walnut veneer finish; size 131 x 741n. square. Dark 
green woven accosti: gauze. Phono input at rear. 
List Pride 012.10.0 each. 

Lasky's Price £8.8.0 or 2 for £16 Poet 
2 -7 /8 

BOOKSHELF 

TEST EQUIPMENT 
TTC Model C -1000 
A really tiny 1,000 D.P.V. pocket multi- tester with "big" 
meter performance. Precision 2 jewel meter movement. 
Hand calibrated to f3% accuracy on full scale of d.c. 
ranges, 4% on a.c. ranges. 21in. square meter. SPECIFICA- 
TIONS a.c./V ranges: 0 -10, 50, 280, 1.000V at 1K /O.P.V. 
a.c./ V ranges: 0-10,10, 250, 100V at 1K /O.P. V. D.c. current: 
0- 1- 100mA. Resistance: 0 -150K /ohms (3,000 ohms centre 
scale). Decibels: -10 to +22dB. Operated on one penlight 
cell. Two colour buff/green case -sise only 31 x 24 x lin. 
Click stop range selection switch. Ohms zero adjustment. 
Complete with test leads, battery and instructions with 
circuit data. 
Lasky's Price 39/6 Post 2/6 

TTC Model C -1051 
A completely new design 20,000 O.P.V. pocket 
multimeter with mirror scale and built In thermal 
protection circuit. Exceptionally large easy to read 
meter with D'Aesor.val 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 -100- 300 -12KV 
at 20K /ohms /V. Resistance: 0- 00K- 6megs. DC 
current: 0- 0011A- 300mA. Decibels: -20dB to 
+17dB. Hand calibration gives extremely high standard of accuracy on all range . Uses 
one 14 V penlight battery Strong impact resistant plastic cabinet -size only 44 x 31 x 111n. 
Two colour buff/green finish. Complete with test leads and battery. Original list pride 05.5 

Lasky's Price 75/- Peet 2/6 

PHOTO ELECTRIC RELAY 
TTC MODEL Q4001 Photo Relay System 
--comprising "exciter" lamp and relay 
unit. Any interception of the light beam 
instantly triggers the relay which In turn 
will operate light, alarm bell or buzzer, 
electronic counter, heavy duty relay or 
electric motor. Many useful applications 
in the home, office, shop, factory, etc. 
Operates on 240V. A.C.; exciter lamp 
12V. 20W. effective up to 15ft. In day- 
light or 50ft. at night. Very simple to 
install. In strong metal cases size (each) 
R o 44 x Sin. Complete with mounting 
brackets wire and instructions. 

Lasky's Price £7.19.6. Post 6/- 

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

3h:. Message tape, 150ft. 2 6 51in. Standard play, 850ft. PVC 11 8 
31n. Message tape, 226ft. 8 9 51in. Long play, 1200ft. Mylar , . 16 0 
3in. Message tape, 300ft. 7 6 511n. Triple play, 2400ft. Mylar .. 45 0 
3 1In. Triple play, 6011ft. Mylar 10 0 71n. Standard play, 1200ft. Ace - 
4111. Triple play, 900ft. Mylar 17 6 tate 12 6 
51n. Double play, 1200ft. Mylar 15 0 71n. Standard play, 1200ft. My- 
51n. Long play, 90(1ft. Acetate .. 10 0 lar 12 6 
5in. Standard play, 600ft. PVC.. 0 6 71n. Long play, 1800ft. Mylar 18 6 
51n. Triple play, 1800ft. Mylar.. 85 0 7i11. Double play, 2400ft. Mylar 25 0 
54)n. Double play, 1800ft. Mylar 22 6 7in. Long play, 1800ft. Acetate 15 0 
51in. long play, 1.200ft. Acetate 12 6 7in. Triple play, 380011. Mylar 50 0 
P. & P. 1/- ex,ra per reel. 4 reels and over Post Free. Special quotes for quantities. 

SPECIAL INTEREST ITEMS! 

ORDER YOUR NEW LASKY'S CATALOGUE 
FREEThird Great Issue in Preparation with 1,000's of items from our vast 
stocks. Just send your name, address and 1/- for post onjy. 

NEW LASKY'S EXCLUS IVES 
FANTAVOX TV -1008 
VHF AIRCRAFT BAND 
AND AM RECEIVER 
The first pocket size Receiver of Its 
type allowing you to "tune -in" 
anywhere to the entire air -to- 
ground, ground -to -air communica- 
tions band covered by 108- 13751c /s 
in addition to full AM medium wave 
band cover of 035- 1805Ke/a. An 
extremely sensitive 10 transistor 
and 2 diode, superhet circuit plus 1 
variable capacitor and 1 thermistor. 
Intermediate frequencies: AM -456 
Kc /s; VHF- 10.7Mc /s. Output 
power: 200mW. 2 41n. Permanent 
Dynamic 8 ohm speaker, earphone 
also provided for 'bilent" listening. 
A built -In ferrite rod aerial is 
provided for AM reception and a fully directional telescopic antenna for VHF reception - 
the latter when collapsed neatly clips across the top of the set. Power is from 4-1.5v 
penlight cells and jack socket for connection to a suitable AC converter is also provided. 
The Model TV -1008 Is extremely well made and finished in grey plastic with metaWo 
blue speaker baffle, chrome telescopic antenna; attached wrist strap is also provided. 
Size 61 x 31 x 151n. Complete with batteries, magnetic earphone, Instructions and circuit data. 

Lasky's Price £11.10.0 P. A P. 5/- 

MIDLAND Model 10 -502 VHF 
AIRCRAFT BAND CONVERTER 
An entirely new item for the radio enthusiast bringing instant 
reception of the ground -to -air, air -to -ground waveband. For use 
with any standard AM or FM radio covering 535 to 1806Kc /a, 88 
to 1081111c /s respectively -with no electrical conversion or connec- 
tion required. The Model 10 -502 (self powered by one 9V (PPS 
type) battery) is merely placed close to the receiving set and then 
tuned over 110 to 135Mc /s which covers the whole aircraft com- 
munications band. Volume and reception effectiveness is adjusted 
by moving both sets to the most favourable position and balanc- 
ing the vol. controls of each accordingly. The Model 10 -502 has 
smartly designed black plastic cabinet with brushed metal front 
panel and 181n. chrome telescopic antenna, size only 4 x 21 x 211o. 
(inc. knobs). Complete with battery and full instructions. 

Lasky's Price 79/6 Post 3/6 

REMOTE CONTROL SWITCHING SYSTEM 
An extremely compact, simple to use and install 
remote switching system for use with a wide 
range of mains operated equipment. High freq. 
signal from the transmitter is relayed to the re- 
mote switching unit via the AC mains circuit Into 
which the units are plugged- providing instant 
on /off-off/on control of appliance. Spec.: 3 
transistor and 1 diode circuit. Frequency 190Ke /s 
(pre -set). Power 2120/240V AC, 50 /60c /s. Mu. 
power of equip. to be switched -300W plastic 
cabinets size: 5} x 2} x l lin., each with neon 
indicator lamp. Comp. with flex and Instructions. 

Lasky's Price £7.19.6 Post 5/- 

MOVING MAGNET CARTRIDGE AD -76K 
Lasky's are first again with this new high compliance moving 
magnet stereo cartridge that really breaks the quality /price 
barrier. The performance of this cartridge is equal to others 
costing many g's more and will bring out all the subtleties' of the 
finest microgroove recordings and is suitable for me with all the 
latest high sensitivity amplifiers. SPECIFICATION: Diamond 
Stereo LP stylus. Compliance 10 x 10- scmldyne. Frequency 
response 20- 20,000c /s. Channel separation 20dB. Output 7mV. 
Tracking pressure 2 grammes t0.5grm. Standard }in. mounting. 
Total length (inc. pins) 1./,.in. Replacement Diamond stylus 
available. Fully guaranteed. 

Lasky's Price 85/- Post 2/- 

Branches 
207 EDGWARE ROAD, LONDON, W.2 Tel.: 01 -723 3271 
Open all day 'Saturday, early eI: o:::,: 1 pin. Thursday 

33 TOTTENHAM CT. RD., LONDON. W.1 Tel.: 01 -636 2605 
Open al 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 Fidelity Audio Centres 

42 TOTTENHAM CT. RD., LONDON, W.1 Tel.: 01 -580 2573 
Open ail 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 n-, Thursda, 

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3 -15 CAVELL ST., TOWER HAMLETS, LONDON, E.1 Tel.: 01 -790 4821 
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MOVING COIL HEADPHONES AND MICROPHONES 
Brand new to makers' cartons, 26l -, p. 61 - STABILIZED 

SUPPLIES 
A limited quantity only- Famous manufacture. Input 
220J240 volts A.C. Output 0 -30 volts D.C. at 4 am7® fully 

voltmeter. Input and output fused. Super regu'ation. 
Brand new In makers' cartons. Must be wortt £60. 
Scoop purchase price 222.10.0. carriage and ìnacrance 
30/ -. Ideal for laboratory or industrial um. 

,, -' 
_-,. 

Make your own aerial systems. Ideal for transmitting or 
receiving on all bands. Save ponds with this full set of 
parta plus installation fittings and instructions. Even 
build aerials of your own design. Only 65/- per kit, 
P. A P. 5/.. 

c 

Bond new 
Specifications: 
covering all 
and broadcast 
euperhet, comprising 
and built -in 
fixed or mobile 
battery, provided 
audio output. 
Hammer finished 
design with 
approx. 9 
purchasing 
than half their 
516.10.0. Carr. 
17/6 per pair. 

fully transistorised 
4 

amateur 
bands. 

B.F.O. 
reception. 

With 

all controls 
x 7 x Bin. 

we can 
normal 
and 

p. 

T.R. 

complete 
bands, 

R/F 
for 

that 
speaker 

robust 

British 
offer 

im. 
A p. 

VN 

G.D.X./20.C. 

ranges 

A highly 
aerial 

C.W. 
Operates 

fits internally. 

steel 
on 

these 
worth. 

16/ 
2/8. 

Communications 

shipping 

or 

and 
case 

well 
manufacture. 

excellent 
Complete 

-. 

Asl QN 

R 

¡i 

Receiver. 
660 KO to 30 Mc 

and trawler bands, 
efficient double tuned 
tuning section, A.V.C. 

BBB reception. Ideal 
from Standard 9 

Gives over 1 watt 
headphone output. 
of pleasing modern 

set -oat front panel. 
Due to huge 

receivers at 
with handbook 

Headphones if required 

/s. 

for 
volt 

Size 

lees 

~Z ̂ /` ,7i 
- 

L- é, ° 

t 

/yaJ r [w' S / / VA 1_ OV gil 
RECEIVER 

An Amateur /Maritime Communications Receiver. Hear 
shipping from at over the world. Covers the complete 
maritime, trawler and amateur bands. A neat little 
superhet. Attractive black crackle finish case approx. 
7 x 6 x Sin. Fully transistorised. 9 volt battery fits Inside. 
Speaker or headphone output. Brand new direct from 
makers. Comparable with seta being sold at 30 gou. 
Our price only 59. Carr. and Ins. 10 / -. C.W.O. or C.O.D. 

TRANS /RECEIVERS 
AIR /SEA /RESCUE TYPE 

Muet be dismantled or exported. Complete with mike/ 
speaker aerial. Work up to 100 miles. Coat Govt. over £40 
each. 52.10.0 per set, 10 /- P. & P. 2 sets 86, poet free. 

LOUDSPEAKER UNIT SALE 
Famous manufacture Bin. Moving Coll 10 watt Loud- 
speaker.. In Wooden Cabinets. Not brand new but in good 
condition. Only 60 /- each, p. a p. 10/ -. Two speakers 
for 84,10.0, post free. 

IMPEDANCE MATCHING UNITS 
Them unique pieces of equipment will match a high im- 
pedante output to a low impedance load such as speaker 
or headphones. Also will match a low Impedance output to 

high impedance load. Ideal for all types of matching, 
radios, microphones, pickups, guitars etc. In a compact 
plastic case. Only 17/6 each, p. ß p. 2/8. Two unit for 80/ -, 
Boat free. 

TOP BAND TRANSMITTER 
A fully transistorised compact transmitter for Idceneed 
Amateur use. Fully portable. Suitable for mobile use. 
Fully Tunable 1.9 to 2 me /e. Contains R/F output meter. 
Price 512.10.0, carriage 10 / -. G.P.O. Licence required. ',r t'VEtcYr / 

MO1 QyNA/VV 
RECEIVER 

This miniature fully transistorised tunable B.F.O. will be 
a valuable addition to any receiver. A compact unit with 
single hole fixing that will 8t anywhere. Ideal for all Ex- 
Govt. and commercial receivers. Complete with inetalla- 
tion instructions. 49/8 poet free. 

AERIAL TUNER UNITS 
con T3 /R% um. 

Homed 
load pact t anything. Bali for 

control dial. Housed In compact steel less. Ideal for all 
amateurs and S.W.L.'s. 26/-, P.P. 7/6. 

CRAFT- 
Aga POLICE BANDradio 

BROAOACAST REC. 
Listen to the thrills of Aircraft, Pilots and airports at work. 
Also Police, Fire, ambulance, Taxis and Civil Depta. 
Ideal 2 metre Ham Banda. A fully trsnaistorieed receiver 
covering 97 -160 Mc/s V.H.F. broadcasts. Robust louvered 
13x4 stove enamelled cabinet of hammer Mat,. Size 
8 x 4 x lin. Operates from a 9 volt battery that eta Inside. 
Speaker or headphone output. Simple to use. Worth over 
616. Our Prise 88.10.0 carriage and insurance 101 -, 
C.W.O. or C.O.D. 

MORSE PRACTICE OSCILLATOR SET 
Complete with "Hints on Learning Morse" manual. 
Fully Traneietorieed. 19/8, p. A p. 3/8. 

*1st GLOBE SCIENTIFIC LTD MINIATURE MOVING COIL SPEAKERS 
1 }in. diameter. Only 3/6 each, p. & p. 1/8. Two for 8/6 
poet free. Four tor 16/- post free. 

woof 
DEPT. P.W.21, 24 CA WOODS YD., 

MILL STREET, LEEDS, 9. 

dttEaaS FTG ttnniMat 59FFMTI? 
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EAGLE'S range of sub -miniature 
push -pull transistor audio ampli- 
fiers featuring printed circuits, 
heat sinks to protect the power 
output transistors and supplied 
with circuit diagrams and con- 
nection charts. Widely supplied 
to equipment manufacturers 
and now available to hobbyists, 
experimenters and students. 
EG.2004- 250mW; EG.104- 
1 Watt; EG.304 -3 Watt. 
Visit your EAGLE dealer to 
inspect these versatile sub- 
miniature audio amplifiers - 
such good value at 
49/8, 59/8 and 67/6. 

FOR VERSATILITY 
RELIABILITY AND 

SOUND VALUE 
INSIST ON 

Distributed by 
B. Adler A Sons (Radio) Ltd. 
Coptic Street, London, W.C.) 
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VALUABLE NEW HANDBOOK 

i0 AMBITIOUS 

ENGINEERS FRE 
Have you had your copy 

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

On 'SATISFACTION or 
REFUND of FEE' terms 

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

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

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

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

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

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

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

of "Engineering Opportunities" ? 

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

job. * HOW to qualify for rapid promotion. * HOW to put some letters after your name 
and become a key man . . . quickly and 
easily. * HOW to benefit from our free Advisory and 
Appointment Depts. * HOW you can take advantage of the 
chances you are now missing. * HOW, irrespective of your age, education 
or experience, YOU can succeed in any 
branch of Engineering. 

132 PAGES OF EXPERT 
CAREER - GUIDANCE 

PRACTICAL INCLUDING 

EQUIPMENT TOOLS 
Basic Practical and Theore- 
tic Course for beginners in 
Radio,T. V.,ElectroNea,Etc 
A.M.I.E.R.E. City & Guilde 

Radio Amateurs' Exam. 
R.T.E.B. Certificate 

P.M.G. Certificate 
Practical Radio 

Radio t Televisionaerricing 
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 
c6py 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.ED., A.M.I.Mun.E., CITY & GUILDS, GEN.. CERT 
OF EDUCATION, ETC. 

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

POST NOW! 
Z 
w 

I TO B.I.E.T., 453A, ALDERMASTON COURT, 
ALDERMASTON, BERKSHIRE. 

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

NAME 

ADDRESS 

WRITE IF YOU PREFER NOT TO CUT THIS PAGE 

1 

THE :.I.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD 
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SALE MART 
BAR GAINS * BARGAINS 

BAR GAINS 
Fane Loud Speaker -Few Only 
Type 183 -18in. diam. 60 watts r.m.s. 15 ohms. Listed at £25.4.0. 

SALE PRICE £16.19.6 Pió P. 

Remote Control Transmitter 
Designed for remote switching of famous make radiogram (export 
model). Output 27.2Mc /s. Fitted with 5 valves, crystals, etc. For use on 
117 volts A.C. Size 12 x 8 x 5in. New and boxed. No circuit or data 
available. 

SALE PRICE 29/6 P. Et P. 
5/- 

Model A -1004 Plug -in FM Tuner 
Self powered by 9V batt. 5 transistor. Covers 88- 108Mc /s. For use with 
tape recs., amps., wireless mics., etc Size 51 x 21 x 11in. 
List price 

£7.7.0 SALE PRICE 89/6 p Et 

P. 

Voice Actuated Microphone 
Model B -5001 
Voice actuated microphone designed for use with tape recorders with 
facilities for remote control. Fitted with a three position switch allowing 
normal hand remote control, voice sensitivity action and off. Sound level 
required to operate the recorder can be adjusted. The microphone is self 
powered by one 9V (PP3 type) battery giving 6 to 10 hrs. operating time. 
6 transistor circuit. Strong black plastic case. Length 7/in. Fitted with 
2.5 and 3.5 mm. plugs for fitting polarised sockets. List price £8.19.6. 

SALE PR /CE 89/6 P.3/sP. 

Push Button Two Band Car Radio 
A high quality all transistor superhet car radio that really breaks the 
quality /price barrier. A unique feature of this set are the four M/W band 
station preselection buttons which you yourself set to your own four 
favourite stations -this is in addition to full M/W band cover over 535- 
1605 Kc /s and full L/W band cover over 150 -300 Kc /s (IF frequency 
455 Kc /s). Externally adjustable aerial trimmers ensure maximum output. 
Six transistors (including one drift type) and one diode circuit provides 
powerful 2W output. Adjustable for use on either positive or negative 
ground 12V systems (external line fuse fitted). Standard mounting size 
61 x 51 x 2in. -front panel tin. larger all round -finished in anodised 
aluminium with black push buttons. Complete with mounting brackets, 
full installation instructions and 2 baffle boards (for round or elliptical 
speaker). Fully guaranteed. Complete with 6 x 4in. elliptical 811 

dynamic speaker. 

SALE PRICE £10.10.0 P3 
6P 

Crown Model TR -960C 
LW /MW /SW 9 Transistor Radio 
Superb quality 9 transistor three band radio. Covers LW 150 -350 Kc /s, 
MW 525 -1605 Kc /s, SW 6 -18 Mc /s. Fine tuning and tone controls. 
Illuminated dial. Telescopic aerial. Complete with simulated leather case, 
earpiece and 4 x 11V U7 batteries. 
List sce SALE PRICE £11.10.0 P 0 OP 

DON'T DELAY -ALL ITEMS SUBJECT TO AVAILABILITY 

100's and 100's of Other Bargains 
There's something for everyone in our vast stock of new, shop 

soiled and first -class reconditioned equipment - 
RECORD PLAYERS HI -Fl EQUIPMENT TELEVISIONS 
(from £4 I I) RADIOS TAPE RECORDERS, ETC., 

ALL BY WORLD FAMOUS MANUFACTURERS 

COME AND LOOK TODAY 

PERSONAL CALLERS TO: 

48 TOTTENHAM CT. RD., W.1 Tel. 01 -636 0647 
MAIL ORDERS TO: 

378 HARROW ROAD, PADDINGTON, LONDON, W.9 

644 

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 ccpper soldering iron bits. 

SIZE 5 

HANDY SOLDER 
DISPENSER 

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

SIZE 15 
SOLDER 
DISPENSER 

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

SIZE 12 
Ideal for home 
constructors. 
Contains 90 ft. 
of 18 s.w.g. Ersin 
Multicore Savbit 
Alloy on a plastic 
reel.15 /- each. 

BIB MODEL 8 

WIRE STRIPPER 
AND CUTTER 

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

From Electrical and Hardware shops. It unobtainable. write to 

Multicore Solders Ltd., Hemel Hempstead, Herts. 

RADIO 
TECHNICIAN 

TRAINING 
IN THE 

RAAF 
Vacancies exist in the Royal Australian Air Force 
for men who are interested in being trained in the 
Technical Radio fields. Applicants should be 
United Kingdom citizens resident in the U.K. 
aged between 18 and 33 years. Qualified 
personnel up to the age of 43 years are also 
invited to apply. 

Free passage to Australia is provided 
for families and pay commences from 
date of enlistment in London. 

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

STRAND, LONDON W.C.2 Telephone No: 01.836 2435 
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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 ban. (5mA 
at 12V.) Output 1.5 x 

input. 4 transistors (2 each) 
2SB -202; 2SB -186. 7 

diodes IN34 (six) IN60 
SAVE 34/- 5 Gets. 
Keen offer if purchased 
with A1005 tuner making 
STEREO TUNER 11 gns. 

This beautifully compact 6 
transistor machine (size 6 r 4 z 

Sito.) will give quieter, more 
interference free. reception. Months 

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

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

feeding no less than three I.F. stages 
coupled to a double -tuned disoriminator 

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

REDUCED PRICE DUE 
£6 19 0 

TO HUGE SALES 
(3 FOR £19) 

TRANSISTORS 
GUARANTEED TOP QUALITY 

Mullard Matched 0aiput Kits OC18D 12/6 
and 2 -0081 
H.P. Kits 0044, 0045 (2) 3 trans- 1 (1 /- 
store. 1 1 

AF102 17/- GET115 8/6 0085 12/8 
AF114 6/8 GET118 10 /- 0044 4/- 
AF115 8/- MAT1E1 8/6 0045 8/8 
AFI18 8/8 OAS 8/- 0071 41- 
AF117 5/- 0A10 6/- 0072 5/- 
AF127 6/- CA79 2/8 0078 7/6 
AF186 16/- 0A61 2/6 0074 7/6 
BC107 7/8 CA90 2/6 0081 5/- 
BSY65 5/- CA95 2/6 00810 4/8 
FXA148 7/- CA202 8/6 0082D 5/- 
GET111 8/6 0019 19/8 00170 5/6 
GET118 4/- 0028 6/- 00171 e/- 

SILICON, RECTIFIERS 
Guaranteed performance. Top Make, Tented 
250v. working. 
100mA 9 /fl 500mA G /- 
(3 for 8/8) L 7 (3 for 12/8) J 

BARGAIN PARCELS 
',Wadies variable condensers, i.f. coils, loudspeaker 
plug/sockets, knobs, pots, condenser,, resistors, nuts, 
bolts, cabinet fittings, switches, transformer choke, 
rectifier, transistors et a small fraction of list value. 
Due to heavy demand we now park them in several 
sizes -be amazed -try one now. 
8 lbs. (post 8/ -) 9/- 
7lbs. (post 8/ -) 17/8 
14 lbs. (poet 6/ -) 29/- fK/ 

FANTASTICALLY POPULAR 

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

Standard Play Long Play 
3in 150ft. 2/8 Sin 235ft. 2/9 
4in. 300ft. 4/6 4in. 450ft. 5/8 
lin. 600ft. 7/6 Sin. 900ft. 10/8 
51in. 900ft. 10 /6 51in. 1,200ft. 18/- 
71n. 1,200ft. 12/6 7M. 1,100ft. 18/6 

Double Play Triple Play 
3in. 300ft. 4/- 4in. 900ft. 13/- 
4in. 600ft. 8/- 5in. 1,600fí. 25/- 
5in. 1,200ft. 15/- 51in. 2,400ft. 34/- 
51in. 1,000ft. 19/6 lin. 3,60011. 44/- 
lin. 2,400ft. 27/- Quadruple Play 

Sin. 600ft. 8/8 
Postages 1/- reel. 
Post Free leu 5% on th ee reels. 
Quantity and Trade enquiries invited. 
NOTE. Large lape stocks at all branches. 

STEREO PORTABLE 
CABINETS 

Latest black and silver metal finish. Con- 
sisting of centre cabinet sine 1811e. z 13in. z 
81e. deep with lift up lid together with two 
10 s 6 speaker cabinets which olip on ends 
of main cabinet size 41in. s 18in. s Sin. 
making overall sise of 251in. z 18ín. z Sin. 
High quality chrome fittings. Will take almost 
any autoohanger or tape deck. £3.19.0 Approx. half price at 
Ditto, but lees chrome, takes £2.19.9 7 z 4 speaker. 
MONO PORTABLE CABINETS. B.S.R. 
tape denk or single record player, 19/6 new, attractive finish, half price. 
AUTOCHANOE PORTABLE CABINETS. 
As used on 18 gns. record player. Due to 
fortunate purchase we offer complete 
with motor board and all fittings 49/- at only 
PLEASE NOTE. A wide range of cabinets 
lo callers al all branches. 

100 HI -STABS 9/- 
1%to5 % 1000 to 5m O. 
CO -AX, low loss, 6d. yd., 25 yds. 11/6; 
50 yds. 22 / -; 100 yds. 42/8. Plugs 1/3. 

100 RESISTORS 6/6 
SIZES -i -8 watt. 
MICROPHONE CABLE. Highest quality, 
blank, grey, white, 9d. per yard. 

100 CONDENSERS 9/6 
Miniature Ceramic, Silver, Mioa eta.. 3pF 
to 51.i.F. LIST VALUE OVER £4. 

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

25 POTENTIOMETERS 
Including with switch, long and 
short spindle, pre -seta, log and lin. 9/6 unused, 1h -2m O. 
LIST VALUE APPROX. £4. 

CONNECTING WIRE 
P.V.C. Bright Colours. Five 25ft. 
coils only. 4/- 

A comprehensive selection of 

XMAS 
PRESENTS 

awaits you at all branches, including 
NEW and SPECIAL Lines at the keenest 

prices -Max. 
SHARP RD504 MAINS BATTERY TAPE RECORDER. 

LIST 38 ONS 
NOVA TEAK STEREO TAPE RECORDERS. 

11 H l LIST 88 UNS 

HITACHI MARINE D/F RECEIVERSBW 
/MARIMWILW 

S C OVI L L 
UNIVERBALpg 

C00%ËRY BOOKO. W18Tss á1áé 

PHILIPS "EE" ELECTRONIC KITS, EXCELLPRENT 
ESENTS 

GARRARD 1025 CHANGERS WITH GARRARD 
CASE 

JASON 12in. DIECAST 10,000 LINE BASEBPEAKEßS 

JASON 12in. DIECAST FULL RANGE TWIN E 
SHARP R.D.708 SEMI PROFESSIONAL O TAP 

RECORDERMON. LIST 55 
E 

UNS. 

E M I MONO RECORD PLAYER DECK WITH PICK -UP AND 
DUAL CARTRIDGE 2 -TONE 

AJAX MAINS BATTERY, AM /FM LARGER RADIO 

28 gns 
56 gns 
27 gns 
15 gns 
f3 15s 
f8 10s 
f3 19s 
£410s 
49 gns 
£3 19s 
12 gns 

ROXY AM/FM/LW ATTRACTIVE LARGER RADIO 12 gns 
WELESMERE AM/FM RIGH SENBIBLACLEATHER 7 gns 
HITACHI WH887E. ALL WAEÉCELLENTSSHORT 

WAVE 13 gns 
pßONT KT ONETC C ODMANS, WB, DOLCI, 

Please call at your nearest branch and view 
without obligation -We would like to wish all 
our customers, old and new, a Very Merry Xmas 

and a Prosperous New Year. 

Tubes 
('.arr. 5, Inn. 12)6 

MOST MOLLARD, 
MAZDA, COSSOR, 
EMITRON, EM1- 
SCOPE, BRIMAR, 
FERRANTI TYPES 
PROCESSED IN 

OUR OWN 
FACTORY 

HIGHEST QUALITY - 
COMPARE OUR PRICES 

GUARANTEED 
8 Months 12 Months 

12in. £2. 0.0 £3. 0.0 
14in. £2.10.0 £3.10.0 
15 -17in. £3. 5.0 £4. 5.0 
19in. £3. 5.0 £4. 5.0 
21in. £3.15.0 £5.15.0 
23in. £3.15.0 £5.15.0 

SATISFACTION GUARANTEED 
NOTE: ALL TUBE ORDERS 

ONLY TO PORTSMOUTH BRANCH PLEASE 

JUST OUT - SEND NOW FOR 

FREE FLOG LIST No3 
Scores 
Special 
Bargains 

SEND S.A.E.OR CALL ATANY BRANCH FOR YOURS 

NAME 
I 
I ADDRESS 

I 
Block Capitals Please 

Sloekisle of Leak, Quad, Chapman, Goodman, Armstrong, Triplelone, Linear, Rogers, Truoox, Ferrograph, Wharfedale, etc., etc. 
Poet 1 lb. 1 /6, 1¡ Ib. 2 /6, 2 Ib. 2 /9, 4 Ib. 3/3, 1 Ib. 4 /-, 14 Ib. 0/9. CALLERS A very wide ronge ofdeciconic eomponenrs await 

pou at all branches. Your enquiries welcomed. 

TECHNICAL 
TRADING 

LONDON Tel.TMOBeum 9899 Road, 
W.1. 

PORTSMOUTH "` ° °R°`d 

SOUTHAMPTON Tel 258511 

BRIGHTON Te 1.880729ní 
Place. 

All Mail Orders to Brighton with names and addresses in 
BLOCK CAPITALS please. (TV Tubes only Portsmouth). 
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THE 'YORK' HIGH FIDELITY 3 SPEAKER SYSTEM 
* Moderate size, only 25x 14 x loin. Complete Kit Gns. * Response 30- 20,000 c.p.s. Impedance 15 ohms. 
* Performance comparable with units costing Cart. 12/6 
considerably more. Consists of (1) 121n. 20 watt Bass unit with 
cast chassis, Roll rubber surround for ultra low resonance, 
powerful Zan. diem. pole pieces and ceramic magnet. (2) 3 -way 
quarter section series cross -over system. (3) 8 x Sin. high flux 
middle range 'speaker. (4) High efficiency tweeter. (5) Measured 
weight of woollen acoustic damping material. (8) Teak veneered 
cabinet. (7) Circuit and full instructions. 
DEMONSTRATIONS AT Al.! . BRANCHES. 

R.S.C. STEREO 20 HI -FI AMPLIFIER PROVIDING 
10/14 WATT L LTRA LINEAR PUSH -PULL OUTPUT 
ON EACH CHANNEL. SUITABLE FOR MIKE ". 
GRAM. RADIO OR TAPE. (7) valves ECC83. (2) ECL86. 
(4) EZ81. Frequency Response: ± 2dB 30- 20.000 c.p.s. 
Hum Level: 85dB down. Sensitivity: 20 millivolts max. 
Harmonic Distortion: 01% *Four -position tone 

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

bled with our usual 12 mths' gntee 19gns. Or Dep. 24.10.0 and 
Carr. 12/6 9 monthly payments 22 (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. Hum 
level -70dB. Frequency response ±3dß30- 20.000c /s. 
Sectionally wound Output transformer. All first 

grade components. Valves EF86, EF86, ECC83, 
807, 807. GZ34. Separate Bass and Treble Con- 
trols. Sensitivity 12 millivolts so that any kind 
of Microphone or Pick -up Is suitable. De- 
signed for Clubs, Schools, Theatres, Dance 
Halls or Outdoor Functions, etc. For use 

with Electronic Organ, Guitar, String Bass, etc. Gram, Radio or Tape. 
Reserve L.T. and H.T. for Radio Tuner. Two inputs with associated volume 
controls so that two separate inputs such as Gram and "Mike" can be 
mixed. 200 -250v. 50c /s A.C. mains. For 3 and 15 ohm speakers. Complete kit 
of parts with point -to -point wiring diagrams and instructions. 4 Gns. Carr. 12/8 
Twin -handled perforated cover 27/8. Supplied factory built with EL34 
output valves. 12 months' guarantee for 17 gns. TERMS: Deposit £5.14.0 
and 9 monthly payments of 81/3 (Total 819.15.3). Send S.A.E. for leaflet. 

R.S.C. All HIGH FIDELITY 12 -14 WATT AMPLIFIER 
PUSH -PULL ULTRA LINEAR OUTPUT 
"BUILT-IN" TONE CONTROL PRE -AMP. 
Two input sockets with associated controls 
allowing mixing of "mike" and gram, etc, etc. 
High sensitivity. 5 valves -ECC83 (2). EL84 (2), 
EZ81. High quality sectionally wound output 
transformer. IND. BASS AND TREBLE CON- -- TROLS. Frequency response ±3dB 30- 20.000 c /s. 
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 Tin. For AC mains 200 -250v. 50 cps 9 Gns. Output for 3 and 15 ohm spkrs. SAE for leaflet. Complete kit. 
Full instructions and point -to-point wiring diagrams. Carr 11 /6 (or factory 
built 12 Gns.) Twin handled metal cover 2718. TERMS ON ASSEMBLED 
UNITS. Deposit 87/8 and 9 monthly payments of 22/ (Total 814.5.8). 
RSC ALIT TRANSIS- 
TORISED VERSION of 
above complete kit 9 Gns 

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

50 WATT AMPLIFIER 
As exception- 
ally powerful 
high quality 
n11- purpose 
u, it for lead, 
,iiythm, bass 

Iter, vocal- 
-Is, gram, 

radio, tape. 
* Two extra heavy duty 
121n. Loudspeakers. 
* Four Jack inputs and 
two Volume Controls for 
simultaneous use of up to 
four pick -ups or "mikes". 
Bass and Treble controls. 
52 Gns. Carr. 9 r 101. 
and 9 monthly payments of 
£5.11.9. (Total 574 gns.). 
Send S.A.E. for leaflet. 
Also 020 Bass Inc. 15in. 
25w Spkr. 29i gns. G15 10e. 
12ín. 20w Spkr. 19i gns. 

R.S.C. BATTERY /MAINS 
CONVERSION UNITS 

Type BMI 
An a 
battery eli- 
minat-droror . 

Size 51x4ix 
2in. approx. 

Completely replaces bat- 
teries supplying 1-5v, and 
90v. where A.C. mains 200/ 
250v. 50c /s is available. 
Complete kit with diagram 
49/11 or assembled 59/11. 

SELENIUM F.W. 
RECTIFIERS I (Bridged) 
All 6/12v. D.C. output. Max. 
A.C. input 18v. la. 3/11. 
la. 8/11.3a.9/9.4a.12/9.6a. 
15/9. 

R.S.C. MAINS TRANSFORMERS 
FULLY GUARANTEED. Interleaved and Impreg- 
nated. Primaries 200 -250v. 60e /a. Screened 
MIDGET CLAMPED TYPE II r E1 <81 in. 
250v., ROmA, 6.3v. 5a. 16/11 
250- 0- 510v., 60mA 6.3v. 2a. 16 /11 
FULLY SHROUDED UPRIGHT MOUNTING 
250.0 -250v. 110mA, 6.3v. 2a., 0- 5 -6.3v. 2a. 
250- 0 -250v. 100mA, 63v. 40., 0- 5 -6.3v. 3a 
300- 0 -300v. 100mA. 03v. 4a., 0- 5 -6.3v. 3a. , . 

300-0-300v. 130mA, 6.3v. 4a., c.t., 6.3v. la. 
For Mullard 610 Amplifier 

350- 0 -350v. 100mA, 6.3v. 45., 0- 5 -6.3v. 3a 
350- 0 -350v. 15(1mA. 6-3v. 4a., 0.5.6.3v. 3a. 
425- 0 -421v. 200mA, 6.3v. 40., c.t., 6v. 3a. . 

425- 0 -425v. 200mA. 6.3v. 4a.,63v. 4a.,5v. 35. 
450- 0.450v. 250mA, 6.3v. 40., 0.1., 5v. 3a. 

81/9 
35/9 
35/9 

43/9 
35/9 
46/9 
99/9 

86/9 
TOP SHROUDED DROP -THROUGH TYPE 
250- 0 -250v. 7 OmA, 03v. 2a., 0.5 -6.3v. 2a. 21/9 
250- 0.250v. 100mA, 6.3v. 365.. 28/9 
250- 0 -250v. 100mA, 13.3v. 2a, 6.3v. la. 24/9 
350- 0 -300v. 80mA, 13.3v. 2a., 0.6 -113v. ta. 26/9 
250.0.250v. leOmA, 6.3v. 4a., O.5.6.3v. 3a., , 85/9 
300- 0 -300v. 100mA, 6.3v. 4a., 0- 5 -6.5v. 3a 86/9 
300.0 -300v. 130mA, 63v. 40., 0.5.6.3v. la. 

Suitable for Mullard 510 Amplifier 49/9 
350- 0.350v. 100mA. 6.3v. 4a., 0.5.0.3v. 3a 35/9 
360.0 -350v. 150mA, 13.3v. 4a., 0- 5 -6.3v. 3a 43/11 
FILAMENT or TRANSISTOR POWER PACE Types 
6.3v. 1.5a. 7/9; 6.3v. 2a. 9 /9; ß3v. 3e. 10/9; 8.3v. 
6a. 21/9; 12v. la. 8/9; 12v. 3a. or 24v. 1.5a. 21/0: 
O.5.10v. í1a. 17/9; 0- 12.25 -42v. 2a. 29/9. 
CHARGER TRANSFORMERS 0- 9 -15v. lis. 14/11; 
ils. 17/9; 3a. 10/11; 5a. 28/9: Ba. 27/9; Sa. 88/9. 
AUTO (Blip UP /step DOWN) TRANBFORMERB 
0- 110 /120v. 200- 230 -250v. 50.80 watts 16 /9 
160 watts, 29/11; 250 watts 49/9; 500 watts 99/9 
OUTPUT TRANSFORMERS 
Standard Pentode 6,0000 or 7,0000 to 30 8/9 
PushPoll 8 watts EL84 to 3(1 or 150 18/9 
Push -Pull 10 watts OVO ECL88 to 3, 5, 8 or 150 22/9 
Push -Pull EL84 to 3 or 150 10 -12 watts , 21/9 
Push -Pull Ultra Linear for Milliard 510, etc. 88/9 
Push -Pull 15 -18 watts, sectionally wound 6143, 

KT66, etc., for 3 or 160 83/9 
Push -Pull 20 watt high quality sectionally 
wound EL34, 6L6, KT66 etc. to 3 or 150 69/9 
SMOOTHING CHOICES 
150mA, 7 -10H, 2600 19 /9; 100mA, 10H, 2000 10 /9; 
80mA, 10H, 3500 8 /9; 60mA, 10H, 400(3 4/11. 

BLACKPOOL APPONTED 

R.S.C. COLUMN SPEAKERS Covered in two- 
tone Rexine /Vynair, ideal for vocalists and 
Public Address. 15 ohm matching. Type C48, 
80 watts. Fitted four 8in. high flux 8 watt speakers. 
Overall size approx. 42 x 10 x Sin. Or deposit 85 /- 16 Gns. and 9 mthly pmts 34/9 (Total 218-17.9) Carr. 10 / -. 
Type C4125,50 watts. Fitted four 121n. 11,000 line 10 watt 24 Gns. speakers. Overall size 56 x 14 x 91n. approx. Carr. 151 -. 
Or Deposit 24.13.8 and 9 monthly payments of 52/6 I Total 828.5.0). 

O. & C. ELECTRONICS 
227 CHURCH ST. 

RSC 
NI-FI CENTIME LTD. 

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. Latest valves. Strong 
Rexine covered cabinet with handles. Attractive black/ 
gold perspex facia. Neon indicator. For 200 -250v. A.C. 

S.A.Ë. foorrleaflet. 
ohm 

eposit 3 ens. 
Send 

nd 18 Gns, Carr. 
2/6 

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

12in. HIGH QUALITY LOUDSPEAKERS 
In Teak veneered ur Itexine covered Cabinets 

lóWaé 11,000 
line- f5.15.0 20Watt11ime00 

line-- f8.19.9 3 

LOUDSPEAKERS Limited number of heavy duty 
units at well below list prices. 

Brand new. guaranteed. Terms available over £8. Carr. I0 /- extra. 
l2in. 30 watt 15in. 30 watt 15 ohm. 

15 ohms impedance DUAL CONE 
Normally 

y £6.19.9 ó°14y 9 Gns. 

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

POWER PACK KIT Consisting of Mains 
transformer, Metal Rectifier, Electrolytics, 

Fantastic power smoothing choke, chassis and circuit. 200/ 
handling. Guar - 19 Gns 250v, A.C. mains. Output 250v. 24/11 anteed 2 years. 60mA 83v. 2a. Supplied with case 

in lieu of chassis 28/11. Or assembled 39/11. 

Hin. 30 watt 8-8 ohms 
Normally £6.19.9 approx. £12 

FANE 
'POP' 100 
LOUDSPEAKER 

18" 100 Watt FREE 

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 
£4,17.9 3 ohms. Complete Kit with point -to- 

point wiring diagrams and instructions. 

CLEARANCE LINES 
HIGH QUALITY 8" x 3" LOUDSPEAKERS á óls 11/9 

EMI PLAYER T /TABLES 
with P.U. 4 speed. T/D cartridge. 
Limited number mail order only. 

EXTENSION 'SPEAKERS 29/9 
Cabinet size 12 x 8 x 5in. . 

attractive grey lizard skin finish. 
Fitted high flux 61in. 5w. 3 ohm 

Mono 79/9 Stereo 99/9 speaker. 

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

1 WATT TRANSISTOR AMPLIFIERS for 3-5 ohm 39/11 loudspeakers. Miniature size. Brand new boxed. 

PRINTED CIRCUIT KITS for making printed circuits. 14/11 Complete with 72 square Ins. laminated board and necessary fluids. 1 

J.B. VHF /FM DIAL ft DRIVE ASSEMBLIES 
Complete with escutcheon. Size 7" >. 4i -. Escutcheon 71' x 21'. ONLY 9/9 
TAPE RECORD/PLAYBACK AMPLIFIERS 4 watts output. 
Magic Eye Recording level indicator. For 3 ohm L /S. All f7 .1 9.1 1 normal facilities but less Facia plate. (Normally 13 gns.). 

HEAVY DUTY 15in. 40 WATT LOUDSPEAKERS ONLY 

in substantial Rexine(Vynair covered cabinet. Carr. 15/- 1 4 Gns. 

STEREO /TEN HIGH QUALITY AMPLIFIER 
watts high quality output on each channel. 

Sensitivity 50 millivolts. Suitable all crystal or 
ceramic stereo cartridges. Ganged Bass and 
Treble Controls. Valves ECC83 (2). EL84 (2), EZ81. 

with 12 months' guarantee Carr. 11/6 
For 2-3 ohm speakers. Assembled £11.19.6 

MINI -8 HI -FI LOUDSPEAKER UNITS 
Teak veneered cabinet. size 91 x 61 x 711n. Peak power handling 59/11 8 watts 3 ohms or 15 ohms. Clearance Price 

VERDIK HIGH FIDELITYAMPLIFIERS 12 Gns with separate pre -amplifier. Mullard 510 circuit. Limited 
number to clear by mail order only. Carr. 716 

R.S.C. 6/12V CAR BATTERY CHARGERS 
Complete kit of parts incl. Ammeter and Circuit. 
4 amp with variable charge rate selector 49/9 

6 am heavy with variable charge rate 69/9 p duty selector 

All types 200 -250v. A.C. mains. Ready built 10 /- extra. 
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SENSATIONAL R.S.C. HIGH FIDELITY STEREO PACKAGE OFFERS 
"PACKAGE 3" 30 WATT SYSTEM Matched for optimum performance. Send for 
* Goldring Transcription Turntable on Plinth coloured brochure showing other money saving 
* Shure Magnetic Pick -up Cartridge offers. 
* Super 30 Amplifier in Teak veneer housing 
* Pair of Stanton Loudspeaker Units 
Special inclusive price. Fully wired g5 Gns. units ready to' D1 -in ". 
TERMS AVAILABLE ALL PACKAGE OFFERS 

AUDIOTRINE HIGH FIDELITY 
LOUDSPEAKERS Heavy 
construction. Latest high efficiency 
ceramic magnets. Treated Cone sur- 
round giving, low fundamental reso- 
nance. "D" indicates Tweeter Cone 
providing extended frequency range 
40- 15.000 c.p.s. Impedance 3 or 15 
ohms. Please state choice. Excep- 
tional performance at low cost. 
Prices include carriage. 

HF501 5' LOW 57/9 HF120 it 15W 89/9 
HF801D 8 8W 59/9 HF120D it 15W 79/9 
HF811D 8' IOW 4 gns. HF128 lr 15W 89/9 
HFIOOI) 10- 15W86.19.8 HF126D tr 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 lin. Response 45- 
15,000 c.p.s. Rating 8-10 watts. Fitted 
High flux 8in. Dual Cone f8.19.9 speaker. Imp. 3 or 15 ohms. 
STANTON IIIS Inc. tan 

Size 1Ox11x101n. Rating 
10 watts. Incorporating Fane 803b 
speaker with roll rubber surround and 
15,000 line magnet. High flux tweeter. 
Handsome Scandinavian design cabinet. 

Response 30- 20,000 c.p.s. Impdnce 3 or 1516 Gns. 
ohms. G yes smooth realisticsoundoutput. 
GLOUCESTER 

Inc. carr. 
Size 25 x 16 x loin. 12ín. High flux 

12,000 line speaker. Cross -over unit and Tweeter. 
Rating 10 watts. Smooth response 121 Gns. 40- 20,000 c.p.s. Impedance 15 ohms. y 
E2 EQUIPMENT CABINET 
Size 17 wide 14i- deep 111 high. 
Cut for TA12, Super 15. Super 30 
and other amplifiers. 'Hinged' 
perspex cover. Satin 
Teak veneer finish. 8 Gns. Price inc. carr 
MOTOR BOARDS cut for 
Garrard Turntables and 12 /9 
many other units. Price 
R.S.C. TA6 6 Watt HIGH FIDELITY SOLID 

STATE AMPLIFIER 
200 -2a0v. AC mains, operated 
Frequency Response 30- -n ®- ,. I Distortion 0 3% at 1.000 c.p.s. 

°" Separate Bass and Treble 
'lift' and 'cut' controls. 3 input sockets for Mike, 
Gram. Radio or Tape. Input selector switch. Output 
for 3-15 ohm speakers. Max. sensitivity 5mV. Fully 
enclosed enamelled case, 91 x 21 x biro. Attractive 
brushed silver finish facia plate 101 x 31in. and 
matching knobs. Complete kit of parts with full 
wiring diagrams and instructions. Carr. 7/8 
Or factory built with 12 months 6 Gns. guarantee. 8 Gus. 

Illustrated with TFMI Mk II Tuner fitted 
EXTREMELY ATTRACTIVE AND VERSATILE PLINTHS 
finished in Satin Teak veneer. Tinted Perspex 
hi ed cover with satin chrome handle. 1 

"PACKAC.I -. 2" 30 Vi .' IT SYSTEM 
* Garrard SP25 Mk II Turntable on Plinth 
* Goldring CS90 Ceramic P.U. Cartridge 
* Super 30 Amplifier in Teak veneer housing 
* Pair of Stanton Loudspeaker Units 
Special inclusive price. Fully 75 Gns. wired units ready to "plug -in ". 

"PACKAGE 1" 13 K': \TT ñ)'.1 J,M 
* Garrard SP25 Mk II 4 speed Player Unit 
* Goldring CS90 Ceramic P.U. Cartridge 
* TAI2 Amplifier in Teak veneer housing 
* Pair of Dorset Loudspeaker 49 Gns, Units Special inclusive price. 

AGENT 
Or Dep.£10 and 9 monthly 

A 
APPOINTED ( payments £5.4.0. (Total 

£58.18.0.) Perspex cover 
See other page Urns. extra. 

RECORD PLAYING UNITS 
Money saving units. Ready to 
RP2 plug into Amplifier or 

Tape Recorder. Con- 
sisting of Garrard SP25 Mk II 
(with heavy turntable) fitted 
Goldring CS90 high compli- 
ance ceramic Stereo /Mono 
cartridge with diamond sty- 
lus. Mounted on Plinth. Pers- 
pex Cover3 gns. extra.' 9 Gns. 
RP3 As above but with 
Goldring Lenco GL68 Trans- 
cription unit and CS90 Cart- 
ridge. Perspex Cover 3 gns. 

Carr. ONLY 24f Gns. 

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

59 /9 
3000. AT6, AT80. SP25 or Go ld- 
ring GLOB. Available with 
clear Perspex co- 
ver 6 Gns. as ill. Inc. Carr. 
Perspex cover sold separately 
at 3 Gns. Limited number of 
covers slightly damaged but 
repaired by makers. 39/9 

extra. Inc. 

BLACKPOOL 

R SC TAO 13 WATT STEREO AMPLIFIER 

INTEREST CHARGES 
REFUNDED on Credit Sales 
settled in 3 months. 

R.B.C. TFM1 
Total cost of parts 
with detailed wiring 
diagrams & instruc- 
tions. i 
Carr. 122 Gns. 
10/- 
Or factory, built 
18i gns. Or to Teak 
finished cabinet as 
illustrated 191 gns. 
Terms: Deposit £5 
and 9 monthly pay- 
ments £2. Total £23. 

R.S.C. SuPfER ISlVIF/AMPL/F/ER 
FULLY TRANSISTORI ED / A.C. Mains. 
OUTPUT 10 WATTS R.M.S. cont. into 15 ohms. 

15 WATTS R.M.S. cont. into 3-4 ohms. 
LATEST TRANSISTORS. NKT275, NKT275, NKT274, 
NKT713, NKT217, NKT217, NKT717, NKT403, NKT403. 
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 : +15dß to -14dB at10Kc /s. NEGFEEDBACK :52dB. 
BASS CONTROL: +17dB to -15dB at 50 c/s. HUM LEVEL: -75dB. 
HARMONIC DISTORTION at 10 Watts 1,000 c.p.s. 0.1 %. 1 
Complete Kit of parts with full constructional details and 11- Gns. point to point wiring diagrams. Carr. 12/6 
Supplied factory built 150 One. Carr. 12/6. Terms: Deposit 4 Gns. and 9 
monthly payments 31 /1 (Total £18.3.9). Or in Teak veneer housing as 
illustrated. 19 Gns. 
ALL COMPONENTS ETC. ARE OF A HIGH STANDARD ANO) 
SUPPLIED BY LEADING BRITISH MANUFACTURERS. 

FULLY TRANSISTORISED, SOLID STATE CONSTR 
HIGH FIDELITY OUTPUT OF 6 5 WATTS PER C 
Designed for optimum performance 
with any crystal or ceramic Gram 
P.U. cartridge, Radio tuner. Tape re- 
corder. 'Mike' etc. * 3 separan 
switched input sockets on each char, 
nel * Separate Bass and Treble con- 
trols * Slide Switch for mono use * 
Speaker Output 3-15 ohms * For 
M0 -250v A.C. mains * Frequency 
Response 30- 20.000 c.p.s. -2dB * Harmonic Distortion 0 3 at 1000 

c.p.s. Hum and Noise -70dB * Sensitivities (1) 300mV (2) 50mV (3) 
100mV (4) 2mV * Handsome brushed silver finish Facia and Knobs. 
Complete kit of parts with full wiring diagrams & in- 1 Carr. 
structions. Factory built with 12mth gatee 15 GNS Or 122 GNS. Deposlt£4.18.0 and 9 mthly pymts 29/- (Total 17 GNS. I 

Or in Teak veneer housing 18 Gns. 
AUDIOTRINE HI -FI SPEAKER SYSTEMS 
Consisting of matchedl2in. 12.000 line 10 watt 15 ohm 
high quality speaker. cross -over unit and tweeter. 
Smooth response and extended frequency range en- 
sure surprisingly realistic reproduction. 5 Gn$. Or Senior 15 watt inc. HF 126 
15,000 line Speaker 8 Gns. Carr. 6/6 Carr. 5 9 

HI -FI SPEAKER ENCLOSURES Teak veneer finish 
Modern design. Acoustically lined and ported. 
JE8 Size 16 x 11 x 9ih. Gives pleasing results 4 Gns. 
with any 8in. Hi -Fi 'speaker. 
SES For optimum performance with any 8in. £4/19/9 
Hi -Fi 'speaker. Size 22 x 15 x 9in. 1. 

SEIO For outstanding results SE12Forexcellentperlormance with 
with loin Hi -Fi 'spkr 5 Gns. 

12in Hi -Fi 'spkr and Twee -6 Gas. 
Size 24x 15x 10in. ter. Size 25x 16x 101in. 

SOLID STATE VHF /FM RADIO TUNER 
* High -sensitivity * 1100 -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 

version. 
product 

parts 18 gns. Carr. 10 / -. Assem lad 221 
comparable 

usâinc. carr. 

SOLID STATE 
CONSTRUCTION 

SPECIFICATIONS COMPARABLE 
WITH UNITS COSTING 

CONSIDERABLY MORE 

R.SC. SUPiER30STEREOANPL/F/ER 

o 00 O 0.. 

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

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

BIRMINGHAM 30/3i St. e Ap. Hill 
Statio 

W est 
n 021- 

rn 
236 -1279 

rcade 
(Halapt -day 

Snow 
Wed.) 

DERBY 26Osmaston Rd. The Spot (Half -day Wed.) Te1.41361 

DARLINGTON 16 Priestgate (Half -day Wed.) Tel. 68043 

EDINBURGH 133 Leith St. (Half -day Wed.) Tel. Waverlee5766 
326 Argyle St. (Half -day Tues.) Tel. CITy 4158 

GLASGOW 403 Sauchiehell St. (Opp. Locarno) (Half -day 

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

CONTROL: 5 position Input Selector. Bass Control. Treble 
Control. Volume Control. Balance Control. Stereo /Mono 
Switch. Tape Monitor Switch. Mains Switch. INPUT 
SOCKETS (Matched Pairs). (1) Magnetic P.U. (2) Ceramic or 
Crystal P.U. (3) Radio /Aux. (4) Tape Head /Microphone. 
Operation of the Input Selector Switch assures appropriate 
equalisation. Rigid 18 s.w.g. Chassis. Size approx. 12in. wide. 
3in. high and Bin. deep. Neon Panel indicator. Attractive Fa- 
cia Plate and Spun Silver Matching Knobs. Above facilities. 

etc., except for Ganging and Balance Control, apply also to Super 15. 
THESE UNITS ARE EMINENTLY SUITABLE FOR USE WITH 
ANY MAKE OF PICK -UP OR MICROPHONE (Crystal, Ceramic, 
Magnetic, Moving Coil, Ribbon). CURRENTLY AVAILABLE. 
SUPERB SOUND OUTPUT QUALITY CAN BE OBTAINED RI' 
USING WITH FIRST RATE ANCILLARY 
EQUIPMENT. All required parts, point to point wiring191 Gns. 
diagrams and detailed instructions. Carr. 15/- 
Unit factory built 27 Gns. or deposit28.2.0 and 9 monthly payments 58/3. 
(Total 

2.81 and 9 monthly vaymts 841- 
veneer 

18.8). 
Gns. 151- or Deposit 

q,t 

RSC 
HI -FI CENTRES LTD. 

MAIL ORDERS TO 102 

H r Lane, Bramley, 
Leeds 13 No C.O.D. under 
LI. Terms C.W.O. or C.O.D. 
Postage 4/6 extra under £2. 
5/9 extra under £5. Trade 
supplied. S.A.E. with enquiries 
please. Hi -Fi Catalogue 4 /6. 

HULL 91 al naStreet. (Half -day Thursday) Tel. 20505 Open all day Sate. except High Hol 

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

5 -7 County( Mecca) Arcade, Brlggate (Halt -dayWed) Tel 2825i LEEDS 

73 Dale St. (Halt -day Wed.) Tel. CENtral 3573 LIVERPOOL 
239 EdgwareRoad,W2 (Halt -day Thurs.) Tel. PAD 1829 LONDON 
91 High Holborn, W CL Tel. HOL 9874 (Half -day Sat. ) 

BOA Oldham Street (Half-day Wed.) MANCHESTER Tel. CENtra) 2778 

106 Newport Rd (Half -day Wed)TeI.47096 MIDDLESBROUGH 
41 Hackett Street NEWCASTLE 

Half -day Wed.) Tel. 21460 TUPON YNE 

13 Exchange Street (Castle Market Bldls.) SHEFFIELD 
born (Hall -day Thursday) Tel. 20716 
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TRANSISTORISED 
HI HI-FI 

RECORD PLAYER 
Build your own Hi -Fi Record 

Player with the Serenade 

fully transistorised amplifier 

which comes complete with 

2 -10' a 6- speakers and the 

latest BSR 4 Speed Stereo 

Mona 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 

ND TECHNICAL KNOWLEDGE 

REQUIRED +p a, 
Only 27 Gns' 

1716 

H. P. terms available. 

Deposit £7.1.9.&12 mon- 

thly payments of 40/- 

(Total H. P. 
Send £7.19.3. today 
Amplifier available sep- Callers 

arately at only 16 Gns. Welcome 

FANTASTIC BARGAIN OFFER! 
"TRANSCONTINENTAL" 

FULLY TRANSISTORISED STEREOPHONIC 
RADIOGRAM CHASSIS 

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

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

Send £10 today 

POST 

1141S 

COUPON 

NOW! 

'L- _s Dslts___ -7 
PLEASE SENG ME FREE DETAILS OF YOUR RANGE 

der es s ® radio 100 CHASE SIDE, SOUTHGATE. Dep. P169 - 
LONDON, N.14. TELEPHONE PAL 3733/9668 

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

FREE ILLUSTRATED 
LIST OF TELEVISIONS 

17 
"_18"-21"_ r 

... 
WIDE RANGE OF MODELS 

SIZES AND PRICES `" 
DEMONSTRATIONS DAILY -a-- ....eere 

TWO -YEAR GUARANTEED 
TUBES 100% REGUNNED 

141n.--69/6 171n.-89/6 
21in. and ALL SLIMLINE TUBES 99/6 

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

171e.-351 -. Carr. 5/- (not slimline) 

COCKTAIL /STEREOGRAM CABINET £25 
Polished walnut veneer with elegant 

fron ted glass cocktail compartment, 
padded. Position for two 10in. ellip- 
tical speakers. Record storage 
space. Height 35}In., width 5251n., 
depth 1401n. Legs 1 gn. extra. ::I-:ITi OTHER MODELS. SEND FOR 

FREE LIST 

TRANSISTOR CHASSIS 
` D1 49/6 

6 Transistors, LW /MW. Brand New. 
Famous British Manufacturer. 

(LESS SPEAKERS). DIa. 7 }" n 3} ". P. A P. 4/6. 
TRANSISTOR CASES 19/6. Cloth covered, many colours. Size 91"x6 }"x3 } ", 
P. A P. 4/6. Similar cases In plastic 7/6. 
TRANSISTOR RECORD PLAYER CABINETS 19/6. Dim. 11" x 14}" a Sr. 
P. A P. 7/6. 
SINGLE PLAYER CABINETS 19/6. P. 6 P. 7/6. 
AUTO CHANGERS £8.19.6. Garrard 3000 with sonotone 9T. A.C. D/S stereo 
cartridge. 
STRIP LIGHT TUBES 3/9 each. I1" (284 mm.) 230/240 volts, 30 watts. Ideal 
for cocktail cabinets, illuminating pictures, diffused lighting etc. 6 for it 
P. & P. tree. 

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

Thé New Picture - Book'way of learning 

BAS IC ELECTRICITY (5 vols) 
ELECTRON ICS (6voLs) 

You'll find it easy to learn with this out - the latest research into simplified learning 
standingly successful NEW PICTORIAL techniques. This has proved that the METHOD -the essential facts are explained PICTORIAL APPROACH to learning is the 
in the simplest language, one at a time, and quickest and soundest way of gaining mastery 
each is illustrated by an accurate, cartoon- over these subjects. 
type drawing. The books are based on TO TRY IT, IS TO PROVE IT 

This carefully planned serles 
of manuals has proved a 

valuable course in training 
technicians in Electricity, 

Electronics, Radio and 
Telecommunications. 

WHAT READERS SAY 
"May I take this opportunity to thank you for such enlightening 
works and may 1 add, in terms, easily understood by the novice." 

L W. M., Birmingham. 
"I find that the new pictorial method u so easy to understand, and 1 
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." 

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

I To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 7HP 

NEPlease 
send me WITHOUT OBLIGATION TO PURCHASE, one of the 

above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid, 

ELECTRICITY 75/- Cash Price, or Down Payment f f 20/- follow d by 3 
fortnightly payments of 20 /- each. BASIC ELECTRONICS 90/- Cash Pnce, 
or Down Payment of 15/- followed by 4 fortnightly payments of 20/- each. 
This offer applies to UNITED KINGDOM ONLY. Overseas customers 
cash with order, prices as above. I Tick Set required (Only one set allowed on free trial) 
BASIC ELECTRICITY 0 BASIC ELECTRONICS 

Prices include Postage and Packing. 

U Signature ..__..___. .._........ .. _..___.. ........................ 
(If under 21 signature required of parent or guardian) 

III NAME __ ..... 
BLOCK LETTERS 
FULL POSTAL 
ADDRESS ._ .._.... 
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What has 
aluminium 
to do with 
sound? 

The voice coil is 
the heart of a loud- 
speaker. This 

*1.-- Peerless voice coil is 
wound around an alumin- 
ium former. It sounds so easy 
-but it is the result of 
years of experimenting and 
it represents a revolution 
within the field of tweeters. 

The aluminium voice coil former enables the 
production of even more effective tweeters. 

They can withstand 5 times greater input 
due to the Al- former conducting and giving 
off heat far bètter than the voice coil formers 
used until now 

They are far more reliable 
due to the Al -voice coil former retaining its form far 
better than the voice coil formers used until now, 
and due to the good thermal conductivity of 
aluminium which allows short great overloading 
without the coil annealing. 

They are 3 times cheaper 
than other types of tweeters having the same load 
and sound characteristics because the Al -voice coil 
former enables the use of a lightweight and in every 
respect simple and thoroughly tested construction. 
It is emphazised that the new tweeters have an 
extraordinary flat frequency response, excellent spatial 
sound diffusion and low non -linear distortion. 
The new 5 watts tweeters fully comply with 
the intensified demands of modern times for modern 
advanced reproduction of sound, 
both regarding quality and power capacity. 
Peerless has more than 20 years experience in 
producing tweeters and our laboratories continue to 
place us in a leading position in their development. 

eerless. 
PEERLESS FABRIKKERNE A/S 2860 SABORG KORENHAVN 
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WEYRAD 
COILS Et TRANSFORMERS FOR CONSTRUCTORS 

Special versions of our P50 Series are now available for AF117 or 0C45 Transistors. They can be used in the standard 
superhet circuit with slight changes in component values. 

Oscillator Coil P50 /1AC (For 0C45) P50 /1AC (For AF117) 5/4 
1st I.F. Transformer P50 /2CC (For 0C45) P51/1 (For AF117) 5/7 
2nd I.F. Transformer P50 /2CC (For 0C45) P51/2 (For AF117) 5/7 
3rd I.F. Transformer P50 /3CC (For 0C45) P50 /3V (For AF117) 6/- 

Rod Aerial RA2W 12/6 
Driver Transformer LFDT4 /1 9/6 
Output Transformer OPT1 10/6 
Printed Circuit PCA1 9/6 

I.F. TRANSFORMERS FOR "PRACTICAL WIRELESS" CIRCUITS 
Components for several receivers are available, including the following for the "Clubman". 

T41/1E 1st I.F. Transformer 7/6 
T41/2E 2nd I.F. Transformer 7/6 
T41 /3T 3rd I.F. Transformer 10/6 
T41/3T B.F.O. Coil 10/6 

Details of these and our other components are given in an illustrated folder which will be supplied on request 
with 4d. postage please. 

WEYRAD (ELECTRONICS) LIMITED 
SCHOOL STREET, WEYMOUTH, DORSET 

AERIAL WIRE: Coils of 25 yds., solid 2/8, plue 
1/- P. & P 

TEST METERS: Still available ITI /2 20 IC ohms per 
volt, at 53.6.9, plue 3/- P. & P. Also stocked Taylor 
AVO T.M.H. 

TRANSFORMERS: Instrument, 250 volt primary 
250 volt secondary 6:3 volt 19/6, plus 3/9 P. & P. 
Charger, 4 amp for 6 or 12 volt, 61.2.6, plue 3/9 
P. 8 P. Mains 250:0:200 sec 6:3 volt 60mA. 18/9, 
plus 3/9 P. & P. 

HIGH FREQUENCY HORNS: 19 to 41 volt, Ideal for 
alarm circuits. 8 /6, plue 1/- P. & P. 

RELAYS: 12 volt suitable for ear alarm, heavy duty 
contacta, 61.1.9, plue 1/6 P. & P. Small relaye for 
electronic uses, 150 ohm coil, I change over contacte 
operate 6 to 18 volt. 19/6, plus 1/- P. & P. IV-6V 
Relay, 1 NOC, 30 OHM, SI -, plus 1/6 P. & P. 

EAR PIECES: 3.5mm, 2.6mm magnetic, 2 /8, plue 6d 
postage. 3.5mm, 2.5mm crystal, 8/6, plue 6d. postage 

LOUDSPEAKERS: still available 8 ohm 291n. 
7/6, plus 1/- P. & P. 

VALVE HOLDERS: B7g, Béa, Bog octal 64., plue 
6d. postage. 

COAX SOCKETS: flush T.V. 66., plus 6d. P. & P. 

PHONO PLUGS: 6/- doe, plue 1/- P. & P. 

WAVE CHANGE SWITCHES: 2 pole 6 way, 8/9. 
plue 1/- P. & P. 

Many other items, please send stamp for free price 
list. 

L7 
BOTHWELL ELECTRIC 
SUPPLIES (Glasgow) LTD. 
54 EGLINTON STREET, 
GLASGOW, C.5. Tel. 041 SOUth 2904 

Member of the Lander Group 
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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. U element, 45/ -. 14 element, 52/8. 18 element, 80 /-. Wall Mounting with Cranked Arm, 7 element, 60/ -. 11 element. 
67/ -. 14 element, 75/ -. 18 element, 82/8. Mast Mounting with 2in. clamp. 7 element. 
42/8. 11 element, 55 / -. 14 element, 82/ -. 18 element, 70 / -. Chimney Mounting Arrays, Complete. 7 element, 72/8. 11 element, 80/ -. 
14 element. 87/8. 18 element, 95/ -. Complete 
assembly instructions with every unit. Low 
Loss Cable, 1/8 yd. U.H.F. Preamps from 
75/ -. State clearly channel number required 
on all orders. 

BBC ITV AERIALS 
BBC (Band I). Tele- 
scopic loft, 25/ -. External 
S /D. 30/ -. "H" 22.15.0. 
ITV (Band 8). 3 ele- 
ment loft array, 30/ -. 5 
element, 40/ -. 7 element 
50 / -. Wall mounting. 3 ele- 
ment, 47/6. 5 element. 
52/6. 

Loft 
1+3, 401 B+6. 

50/ -; 1 +7. 80 / -; Wall 
mounting 1 +3, 57/6; 1 +5, 
87/8; Chimney 1 +3, 87/8; 
1 +5, 75/ -. 
VHF transistor pre - 
amps. 75/-. 

COMBINED BBC1 - ITV - BBC2 
AERIALS 1 +3 +9. 70/ -. 1 +5 +9, 80/ -. 
1 +5 +14, 901-. 1 +7 +14, 100 / -. Loft mounting 
only. Special leaflet available. 
F.M. (Band 2). Loft BID, 15/ -. "H ". 82/8. 
3 element. 55/ -. External units available. 
Co-ax. cable 8d. yd. Co -ax. plugs, 1/4. Outlet boxes, 51 -. Diplexer Crossover Boxes, 
13/6. C.W.O. or C.O.D. P. & P. 5/ -. Send 64. stamps for illustrated lists. 
Callers welcomed - open all day Saturday 

K.V.A. ELECTRONICS (Dept. P.W.) 
27 Central Parade, New Addington 

Surrey (GAO-0J B) 
LODGE HILL 2266 

Solve your communica- 
tion problems with this 

4- Station Transistor Intercom system (1 master and 
3 Sube), In de -luxe plastic cabinets for desk or wall 

u,unting. Call /talk /listen from Master to Subs and 
Sobs to Master. Ideally suitable for Business, Sur- 
gery, Schools, Hospital, Office and Home. Operates 
on one 9V battery. On /off switch. Volume control. 
Complete with 3 connecting wires each 66ft. and 
other accessories. P. 8 P. 7/6. 

WIRE -LESS INTERCOM 
No batteries -no wires. Just plug In the mains for 
instant two -way, loud and clear communication. 
On /off switch and volume control. Price 12 gus. 
P. & P. 9/6 extra. 

Same as 4- Station Intercom for two -way instant 
communication. Ideal as Baby Alarm and Door 
Phone. Complete with 66ft. connecting wire. 
Battery 2/6. P. & P. 4/6. 

7ansistor%ELEPNONfAMP//HfQ N:41 59/6 
Why not boost 
business em. 

ciency with this incredible De -luxe Telephone Ampli- 
fier. Take down long telephone messages or converse 
without holding the handset. A useful office aid. On/ 
off switch. Volume Control. Battery 2/6 extra. P. & P. 
3 /6. Full price refunded if hot satisfied in 7 days. 

WEST LONDON DIRECT SUPPLIES (P /W1) 
169 KENSINGTON HIGH STREET, LONDON, W.8. 
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HARVERSON'S EXCLUSIVE 
BARGAIN 

HI -FI GUITAR AMPLIFIERS 
Refurbished unite 
with a peak to 
peak output of 
approx.20 watts. 
Brief spec: AC 
Maine 200,240v. 
EF88, E0083, 
2 z ECL82, Bridge 
Rect. Two inputs 
via standard Jack 
sockets for I or 2 
guitars or mikes 
controlled by 

single volume control. Separate bass and treble controls. 
Tremolo with variable speed control and standard Jack 
socket for remote control of tremolo on /off by foot switch. 
Standard jack socket for speaker output (3 or 16 ohm). 
Completely self- contained unit in attractive portable case 
finished in dark realm with gold trim and folding handle. 
Size approx. 14j x Ill x 811. Also capable of really HI -FI 
reproduction when used with a gram deck or radio tuner. 
Each amplifier is carefully tested and checked by us 
before despatch, and due to the fact that the cabinets are 
slightly store soiled we are offering them at the unrepeat- 
able price of 812.12.0. Carr. 10 / -. Standard Jack Plugs 
2/8 each, if required. FOOT SWITCH for tremolo on /off 
control complete with lead and Jack plug 27/8. 

BRAND NEW 8 OHM LOUDSPEAKERS 
51n.14/; 64ín.18/8; 81n.27 / -; 7 x 411.18/8;10 x 6ín.27 /6. 
E.M.I. 8 x Sin. with high flux magnet 21 / -. E.M.I. 13{ x 
81n. with high flux ceramic magnet 42/- (15 ohm 45/ -). 
E.M.I. 13 x Bin. with two inbuilt tweeters and crossover 
network. 3 or 15 ohms 4 gns. P. & P. 51n.2/ -, 64 & 8in.2/6, 
10 & 12in. 3/8 per speaker. 
BRAND NEW. 12in. 15w. H/D Speakers, 3 or 16 ohms. 
Current production by well -known British maker. Now 
with Efflux ceramic ferrobar magnet assembly 15.10.0. 
P. & P. 2 / -. Guitar modele: 25w. 88.0.0 35w. 88,00. 
B.Y.I. 8jin. HEAVY DUTY TWEETERS. Powerful cera- 
mic magnet. Available In 3 or 8 ohms 15/- each; 15 ohms 
18/6 each. P. & P. 2/8. 
121n. "RA" TWIN CONE LOUDSPEAKER. 10 watts peak 
handling. 3 or 15 ohm, 85/ -. P. & P. 3/6. 

85 OHM SPEAKERS 
3jin.12 /8; 7 x 4in . 21 / -. P. & P. 2/- per speaker. 

VYRAIR AND RETIRE SPEAKERS AND CABINET 
FABRICS app. 541n. wide. Usually 35/- yd., our price 18/8 
yd. length. P. & P. 2/6 (min. 1 yd.). S.A.E. for samples, 

LATEST COLLARD MAGNAVOX 868 STEREO TAPE 
DECK. Three speeds 4 track, takes up to 71n. spools. 
Send S.A.E. for latest prices. 
S.B.R. TDB, 4 -TRACK STEREO TAPE DECK. Send B.A.E. 
for latest price. 
QUALITY PORTABLE TAPE RECORDER CASE. 
Brand new. Beautifully made. Only 49/8. P. & P. 8/6. 
Dual Purpose Bulk Tape Eraser and Tape Head Demagnet- 
iser 85/ -. P. & P. 3/-. 
ACOS CRYSTAL MIKES. High imp. for desk or hand 
use. High sensitivity. 18/8. P. & P. 1/8. 
ACOS HIGH IMPEDANCE CRYSTAL STICK MIKES. 
Listed at 42/ -. OUR PRICE 21/ -. P. & P. 1/6. 
SPECIAL OFFER! MOVING COIL STICK MIKE. Fitted 
oar /off aw)tell for remote control. High quality. High or 
low impedause. (State imp. required). BARGAIN PRICE 
161/ -. P. & P. 2/8. 

NEW B.T.C. TYPE 25 MINIATURE RELAYS - 
12 volt. 4 s/p, c/o contacts. 1 amp rating. Coil 
resistance 182 ohms. Size approx. j x lj x ljln. high. 
10 /- each. P. & P. 1/6. 
Also some similar to above but coil resistance 3,800 
ohms 48 volt operation. 8/- each. P. & P. 1/6. 

SPECIAL OFFER! PLESSEY TYPE 29 TWIN TUNING 
GANG. 400pF + 146pF. Fitted with trimmers and 
5:1 Integral slow motion. Suitable for nominal 470 kc/s 
I.F. Bise approx. 2 x 1 x 141n. Only 8 /6. P. & P. 2/6. 
MAINE TRANSFORMER. Primary 200 -240V two 
separate j wave aeeondaries giving approx. 16V at 
1 amp and 20V at 1.2 amp; secs. can be connected in 
series for 36V at 1.5 amp. Ideal for transistor power 
supplies. Drop through mounting. Stack size 2f o 34 x 

15/ -. P. & P. 6/ -. 
MAINS TRANSFORMER. For transistor power supplies. 
Pri.200 /240v. Bec. 9 -0-9 at 600 mA. 11/ -, P. & P. 2/6. 
Pr!.200/240v. Sec. 12 -0-12 at 1 amp. 14/6. P. & P. 2/6. 
Prl.200 /240v. Sec. 10 -0 -10 at 2 amp. 27/6. P. A P. 3/8. 
MATCHED PAIR OP 81 WATT TRANSISTOR DRIVER 
AND OUTPUT TRANSFORMERS. Stack else 18 x 
¡In. Output trans. tapped for 3 ohm and 16 ohm output. 
10 /- pair plus 2/-. P. & P. 
PARMEHO 7 -10 watt OUTPUT TRANSFORMERS to 
match pair of ECL82's in push-pull. Sec. tapped 3.72, 
7.5 and 15 ohm. Stack size 2j x 1 x 21n. approx. ONLY 
12 /-. P. & P. 3 /-. 
7 -10 watt OUTPUT TRANSFORMERS to match pair of 
ECL86'e in push-pull to 3 ohm output. ONLY 11 / -. 
P. & P.2 /8. 
BRAND FEW MAINS TRANSFORMERS for Bridge 
Rectifier. Prl. 240v. AC. Sec. 240v. at 50mA and 8.3v. at 
1.5 amp. Stack else 20 x j x 2 {In. 10/6. P. & P 3/6. 
(Special quotations for quantities). 

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

TRANSISTOR STEREO 8 + B MK II 

Now using Silicon Translators in first five stages on each 
channel resulting In even lower noise level with improved 
sensitivity. A really first -class Hi -Fi Stereo Amplifier Kit. 
Uses 14 transistors giving 8 watts push pull output per 
channel (18W. mono). Integrated pre-amp. with Bass, 
Treble and Volume controls. Suitable for use with 
Ceramic or Crystal cartridges. Output stage for any 
speakers from 3 to 16 ohms. Compact design, all parts 
stipplied including drilled metal work. Cir -Kit board, 
attractive front panel, knobs, wire, solder, nuts, bolts- 
no extras to buy. Simple step by step instructions enable 
any constructor to build an amplifier to be proud of. 
Brief specification: Freq. response ± 3dB. 20- 20,000 c /e. 
Bass boost approx. to +12dB. Treble cut approx. to 
-16dB. Negative feedback 18dB over main amp. 
Power requirements 25V at 8 amp. 
PRICES: AMPLIFIER KIT 810.10.0; POWER PACK 
KIT 08.0.0; CABINET 88.0.0. All Post Free. 
Circuit diagram, construction details and parts list (free 
with kit) 1/8. (S.A.E.). 

SPECIAL PURCHASE! 
$.M.I. 4 -SPEED PLAYER 

Heavy BOIn. metal turntable. 
Low flutter performance 200/ 
260 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 68/ -. P. & 

P. 6 /8. 

4 -SPEED RECORD PLAYER BARGAINS 
Maine models. All brand new in maker's packing. 
E.M.I. MODEL 999 Single Player with unit 
moanted plok -up arm and mono cartridge 85.5.0 
B.S.R. 1JA25 with latest mono compatible sort 16.19.6 

All plus Carriage and Packing 6/6. 
LATEST GARRARD MODELS. All types available 1000 
8P25, 3008, AT80 etc. Send B.A.E. for latest Bargain Priam I 

PLINTH UNITS cut out for Garrard Models 1000, 1025, 
2000, 3000, AT60, SP25. With rigid perspex cover. 
OUR PRICE 6 gus. complete. P. & P. 8/6. 

SONOTONE 9TAEC compatible Stereo Cartridge with 
diamond stylus 50 /- P. & P. 2/ -. 
MONO T/0 CARTRIDGE. Complete with LP & 78 . 

sapphire styli1. Brand new 12/8. P. A P. 2/ -. 
FEW ONLY I ACOS GP69 /1. For EP and LP 10 / -. P. & P. 
2 / -. 

QUALITY RECORD PLAYER AMPLIFIER 
A top -quality record player amplifier employing heavy 
duty double wound mains transformer, ECC88, EL84, 
EZ80 valves. Separate Bass, Treble and Volume controls. 
Complete with output transformer matched for 3 ohm 
speaker. Size 7" w. x 3' d. x 8' h. Ready built and tested. 
PRICE 75/ -. P. & P. 6 / 
ALSO AVAILABLE mounted on board with output 
transformer and speaker ready to fit Into cabinet below. 
PRICE 97/6. P. & P. 7/6. 

DELUXE QUALITY PORTABLE R/P CABINET 
Uncut motor board else 14j x 121n. clearance 210. below, 
9lin. above. Will take above amplifier and any B.B.R. or 
GARRARD autochanger or Single Player Unit (except 
AT60 and SPIN. Size 18 x 15 x 8ío. PRICE 18.9.6. 
P. A P. 9/6. 

FM /AM TUNER HEAD 
Beautifully designed and pre 
clefonengineered by Dormer A 
Wadsworth Ltd. Supplied 
ready fitted with twin 0006 
tuning condenser for AM con- 
nection. Prealigned FM sec- 
tion covers 86 -102 Mc /e. I.F VIII 
output 10.7 Mc /a. Complete 
with RCC85 (8L12) valve and 
full circuit diagram of tuner head. Another special bulk 
purchase enables us to offer these at 27/8 each. P. & P. 8/ - 
GORLER F.M. TUNER HEAD. 88 -100 Mc /s. 10-7 Mc /e. 
I.F. 15 /- plus 2/8 P. A P. (ECC85 valves, 8/6 extra) 

.a 
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3 -VALVE AUDIO 
AMPLIFIER MODEL HAIN 
D signed for HI -FI reproduc- 
tion of records. A.C. Maine 
operation. Ready built on 
plated heavy gauge metal 
chassis, else 75' w. x 4' d. x 
4r h. Incorporates ECC83, 
RL84, EZ80 valves. Heavy 
duty, double wound mains 
transformer and output traw- 
1 rmer 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 e ;tended for remote mounting of 
controls. Complete with knobs, valves, etc., wired and 
tested for only 54.6.0. P. A P. 6 / -. 
H8L "FOUR" AMPLIFIER KIT. Similar in appearance to 
HA34 above but employs entirely different and advanced 
circuitry. Complete set of parts, etc. 79/6, P. A P. 8 /, 
BRAND NEW TRANSISTOR BARGAINS. GET 15 
(Matched Pair) 15/ -; V15/10p, 10/ -; OC71 6/ -; 0E76 6/ -; 
AF117 7/6. 
Set of Mullord 8 transistors OC44, 2 -0046, AC128D, 
matched pair AC128 86/ -; Mullord LFH3 Audio Tran- 
sistor Pack AC128D and matched pair AC128 18/8; 
ORP12 Cadmium Sulphide Cells 10/6. All poet free. 

SPECIAL OFFER! 

A great opport- 
unity to purchase 
a first class A, 
G ENNRAL iii PURP 08N, 
HIGH GAIN, GAIN, ßáh= 
HIGH SEN- -WA:e 

S I T I V I T Y, 
PORTABLE 
AMPLIFIER. 
Completely self 
contained and can 
be used for a variety 
of purposes, i.e. Intercom, 
Baby Alarm, Booster unit for 
transistor radios etc., aleo ideal for classroom 
unit etc. Works perfectly with our special offer High 
Impedance Dynamic Microphone (80/ -). Output 1000mw. 
Uses standard 9 volt battery. Smart two tone carrying 
ease else 12 x 4 x Sin. fitted standard input jack socket, 
volume controls, 7 x 4in. speaker. Completely built and 
tested, brand new with full maker's guarantee. 

Only 79/6 PA:. 

STEREO AMPLIFIER 
Incorporating 2 ECL88a and I EZ80, heavy duty, double 
wound mains transformer. Output 4 watts per channel. 
Full tone and volume controls. Absolutely complete. 

ONLY r £5.9.6 
1 . I 
I P. & P. 8/.. 

Buser r' jt 
OI 

le 
elan 
uxe aver- 

tit Iii 
I jE C L 8t6 vI valves, 

sep. base, 
treble and 

balance con - 
trole. Full feedback. 

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

HIGH GAIN 4 TRANSISTOR 
PRINTED CIRCUIT 
AMPLIFIER KIT 
Type TAI 

Peak out- 
put in excess 
of II watts. 

All stan- 
dard Brit's 
components. 

Built on 
printed circuit panel elle 8 x Sin. 

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

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

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

diagram 8/8 (Free with Kit). All parts sold separately. 
SPECIAL PRICE 45/ -. P. 2 P. 8/ -. Also ready built and 
tested. 52/8. P. A P. 3/- 

HARVERSON'S SUPER MONO 
AMPLIFIER 
A super quality gram amplifier using 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 size only 7' wide x 3' deep x 
8' high overall. AC mains 200 /240v. Supplied absolutely 
Brand New completely wired and tested with valve. and 
good quality output transformer. LIMITED NUMBER 
ONLY. 
OUR ROCK BOTTOM 49/6 P. P. 
BARGAIN PRICE 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 
and announcements 
to follow each other. 
Fully shrouded section wound output transformer to 
match 3 -160 speaker and 2 independent volume controle, 
and separate bass and treble controle are provided giving 
good lift and cut. Valve line -up 2EL84e, ECC83, BF88 and 
EZ80 rectifier. Simple instruction booklet 2/6 (Free with 
parts). All parts sold separately. ONLY 87.9.6. P. A P. 8/8. 
Also available ready built and tested complete with std. 
Input sockets, 19.5.0. P. & P. 8/8. 

Open all day Saturday H A R V E R S O N SURPLUS CO. LTD. P /ease write clearly 
Early closing Wed. 1 p.m. PLEASE NOTE: P. A P. CHARGES 

A few minnreefrom Scull Wimbledon 170 HIGH ST., MERTON, S.W.19 Tel.: 01 -540 3985 PU ED p TO/11.1; 
Tube 8ration CHARGED EXTRA. 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

651 

www.americanradiohistory.com

www.americanradiohistory.com


Here's What's NEW from HEATHKIT 
in SOLID STATE RECEIVERS 

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

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

Kit K /AR -14 

£540.0 1P3 /6 £750.0 13; 6 

Cabinet £4.10.0. extra 

Kit K /AR -17 

£39.0.0 10/6 £59.0.0 107 6 

Cabinet £3.10.0. extra 

Ready to use A /AR -17 

Kit K /AR -27 

£22.10.0 P. P. 

10/6 

Ready to use A /AR -27 

£32.0.0 
Cabinet £3.10.0 extra 

P. P. 
10/6 

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

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

£21.4.0 176 £24.0.0 13/6 

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

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

.. kit £54.0.0. P.P. 13/6_ 

£75.0.0. P.P. 13/6 
Cabinet extra: Teak or Walnut finish £4.10.0 

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

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

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

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

Kit K /AR -14 (less cab.) kit £39.0.0. P.P. 13/6 
A /AR -14 (less cab.) . . .. £59.0.0. P.P. 13/6 

Cabinet extra: Teak or Walnut finish £3.10.0 

A Quality Table Radio FM Mono 
Receiver, AR -27 

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

7 watts music power. f1dB, 25 to 60,000 Hz at 5 watts. 
Input connectors for phonograph and auxiliary signals. Com- 

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

Kit K /AR -27 (less cab.) .. kit £22.10.0. P.P. 10/6 
A /AR -27 (less cab.) .. .. £32.0.0. P.P. 10/6 

Cabinet extra: Teak or Walnut finish £3.10.0 

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

Showrooms.' LONDON, Tottenham Ct. Rd. BIRMINGHAM, St. Martins Hse. GLOUCESTER Bristol Rd. 
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H EATH KIT Models for Family Entertainment 
OFFERS THE BEST IN SPECIFICATION AT LOWEST COST 

Latest STEREO TAPE RECORDER, STR -1 

Fully portable -own speakers 

Kit K /STR -1 

£58.0,0. P.P. 10/6 

Ready -to -Use A /STR -1 

£72.0,0. P.P. 10/6 

FOR THIS SPECIFICATION 
1 track stereo or mono record and play- 
back at 71, 31 and 1 /ips. 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 5in. speakers. Operates on 230V a.c. supply. 

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

' IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

Latest STEREO AMPLIFIER, TSA -12 
12 x 12 watts output. 
Kit K /TSA -12 
£32.16.0. less cabinet. P.P. 10/6 
Cabinet £3.16.0. extra 
Ready -to -Use A /TSA -12 
£39.10.0. P.P. 10/6 

FOR THIS SPECIFICATION 

17 transistors, 6 diode ± circuit. 1dB, 16 to 50,000 Hz 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. 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

RADIOS for Luxury Listening 
"OXFORD" PORTABLE UXR -2 
Th s 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 

j Black real leather case. 
Kit K /UXR -2 £15.10.0. P.P. 6/- 

Oxford Ready -to -Use A /UXR -2 £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 K /UXR -1 £12.8.0. colour case. P.P. 4/6 
Ready -to -Use A /UXR -1 £14.8.0. P.P. 4/6 

UXR -1 Kit K /UXR -1 £13.8.0. real leather. P.P. 4/6 
Ready -to -Use A /UXR -1 £15.10.0. P.P. 4/6 

FREE! 
CATALOGUE 

fr $ Bene asd maep mate kits 

40d 4910Y'féyise models for stereo! 
44R :bpteesdt Radia. Retord Plapers, 

7jti#:Aesorder, Amateur Radio, ShOn- 

idPlfiast. Eduwtieaat. Home and 

#0fjÿ. Sate money with Neethkit 
"'i'''Areeel:, Atati <Pdnan at cote to 

Ddpsleam Ltd., tisnsester. Tel 2°¢51. 

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 8in. x Sin. 
special loudspeakers. For 220 - 
250V ac mains operation. Over- 
all cabinet size 15ís x 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 £ 2 Q 6 Ready-to-Use A/SRP-1 
K /SRP -1 L V v incl. P.T. £35.4.0. P.P. 10/6 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

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 K /CR -1 (incl. speaker) £14.12.0. incl. P.T. P.P. 4/6 
Ready -to -Use A /CR -1 (incl. speaker) £19.12,0. incl. P.T. P.P. 4/6 

IÌIIIIIII! IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

'Mohican' General Coverage Receiver, GC -1 U 

Powerful 10 transistor, 5 diode circuit. 
Tunes 580 to 1550 kHz and 1.69 to 30 
MHz 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 
K /UBE -1. Kit £2.17.6. extra. 

Kit K/GC-1U Ready -to -Use A /GC -1 U 

£38.8.0. £46.8.0. P.P. 10/6 

OTHER MODELS FOR SW LISTENERS 
Gen. Coy. Receiver RG -1 Kit 

SW Receiver G R-64 Kit 
SW Receiver GR -54 Kit 

DAYSTROM LTD., Dept. pW1 
GLOUCESTER Tel. 29451 

Enclosed is E 

Please send model (s) 

Please send FREE Haathkit Catalogue. 

.. £39.16.0. P.P. 9/- 

.. £22.8.0. P.P. 9/- 

.. £50.2.0. P.P. 9/- 

plus packing and cart 

Name 

Address 

City 
Prices and specifications subject to change without notice. 

(Please Print) 
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SPEAKER SYSTEMS 
THE CAXTON COLUMN 
This is a column cabinet. 
01ze 221 x 5 x 61 in., fit! ed 
with 3 speakers. This will 
handle l0 watts and will 
improve the quality of 
any lape reeorder, or 
record player. Finished 
in wood grain cloth and 
sandstone Vynair. .A real 
bargain at 69/8. P. o P. 
10/6. 

THE IMP. Extension 
Speaker Cabinet. Wedge 
shaped, .size 74 e NM. 
fitted 7 x 41e. speaker. 
Covered with all melee 

walnut with faun Vynair 
front. Keyhole slot in 
back. Only 36/8. P. k P. 
4/6 

DUO. Wedgy shaped Spea- 
ker ( 'shine t. Size 73 e 7tin. 
fitted 7 o 4in. speaker. 
Covere i in attractive tw,. 
tone Vynair. !'rice 22/8. 
P. 0 l', 4/6. 

CLARENCE. Extension Spea- 
ker ('ahinet fitted 8 x 510. 
speaker. (3 ohms imp.) aid 
volume control. Size 103 s 8.4 s 
43in. Finished in black and 
grey Vyuair. 45/ -. l'. k 
4'fi 

THE MILTON. A 
Hi -Fi Bookcase 
Cabinet. Size 9 x 
it s Hin.,with 5in., 
speaker. Finished 
he Teak cloth 
with hold silk 
trout 80/ -. P. & 
P. 4 /Ii. 

THE STEREO. A superior ex ete- 
rnal speaker cabinet fitted with 
two 7 x 4in. speakers. Size 16 a 
9 x 81ón. Finished W fawn 
Vynair with natural /teak ends. 
O. t'. o P. J! -. 

Al) cabinets are new and speakers 
are mounted on gin. chipboard 
baffles. All speakers ex TV re- 
conditioned hi flux magnet. All 
carefully tested before despatch. 

THE SCOTT. Table top or wall 
annulling Speaker. Size 164 x 
104 s 541e., tapered as illtstr- 
ste,( . Fitted 131 s 81n. Speaker 

with volume control. Finished in teak 
cloth and contrasting Vynair. (Please 
state it or 15 ohm imp.) 24.5.0. P. k P. 
7 /n. 

SPEAKER ENCLOSURES 

The Baker. Size .x .e 153 
231in. Teak veneered top 
and sides. Fawn Vyuair 
covered tront. l'ut ont for 
l'ztu. speaker and :tin. t wee. 
fer with port and internal 
lass reflex Isard Fitted 
rubber feet.28.15.0. P. & P. 
Iiedi, 

The Cowdrey, Corner 
Cabinet Inc leal oral 
teak finish for 1:34 x 
Bin. speaker also eut 
ont for tweeter. 
88.15.0. P. w P. 9 /6. 

The Tennyson. Wedge shape 
for table or wall mounting 
131 o 113 x HIM. ('ut out for 
131 s Hin. speaker with part. 
Finished wood grain cloth 
and matching Vynair. 22.2.8 P.k P. L6. 
The Vernon. Table top or 
wall mounting enclosure for 
131 x Bin., speaker (Similar 
to The Scott illus. above). 
87/6. P. n P. 6 /, 
The Haydon. 101 x 15 x 74 
in Woad grain cloth and 
cunlraatdag Vyuair covered 
suitable for 1.21e. speaker. 
72/8. P. e P. 9e -. 

SPEAKERS: Elac Heavy duty Ceramic Magnets 11,0011 line, IOin. round, 10 s Oin. 3 bun, or 15 ohm, 48/6. 1'. k P. and. Hin. round 15 or 3 ohm, 42/8. P. k P. 3/ti. E.M.I. 
131 o bin. 15 nr 3 ohms 45/-, l', & P. 316. E.M.1. Sin. tweeter, 15/-. P. S P. 116. E.M.1. 131 x Bin. fitted tan 21in. tweeters. 15 ohms, 77/6, t'. .v P. 416. E.51.1.,134 x Sin. 115 ohm) Hi Fl Quality, 26.19.6. 1'..v P. 4 /6. E.91.1 . Woofers, 64 s 63in. square. fi oked. 59/6. P. & P. 416. E.111.1. Ce,nscver. 18/8. P. k l'. I, -. EAGLE Crossover units, 3 or 16 ohnm, 14/6. P. a P. t¡ -. Bakers 12in., '25 watt, 15 ohm, 28.8.0. P. k P. 3/6. All other speakers supplied-- Gnudnan.s, Bakers, W.B., Wharfedale. Eagle, 7'rlpleton. 

VYNAIR Widths from 40 to 54111., 18 /8 
yd. oft r ll. P. k P. L;p. ) yard, 8/6. 
P. .t l'. 1/9 . Send 12- stamps for samples. 
SPEAKER MATCHING TRANS- 
FORMERS. 3, 7, 15 ohms, x watt, 11/8. 
P. m P. 

CARTRIDGE: Reuter STU,2, 17/8, 
GP91,1, 20 / , Mono Someone, 2TSS, 
15/ -, .(cos (41'67,2 high output, 18/8. 
P. ti P. 1 /'. 
MICROPHONES: Etai Haul Mikes. 
131201 with stand. 54/6. P. ,v P. 3/6. 
ACOS Mike 45, 21/ -. ACOS Mike 40, 
18/6. Dyn. Mike DM -:301, 80/ -, CM21 
Xtal, 12/8. Telephone Pick -up. 10/8. 
P. k P. 1 i -. X tal lapel Mike, 7/8. Guitar 
Mike, 12 /e. P. A P. 1 /.. 
TRANSISTOR ELECTROLYTICB: 1, 2, 
4. 5, x, L0, 16, 25, 32. 50, 10011,91 15 volt 
working. 1 /3, 1', & P. L-. 250 mod DC, 
8H. 500 mid I2v. 8 / -. 500 mkt 25v DC, 
8/6. P. a P. 1/ , 

EARPIECES WITH CORD and :3.5 nies. 
plug. x ohm magnetic. 8 / -. 250 ohm, 4/ -, 
180 ohm with clip. 8/8. Atal. P. k P. 6d. 
TRANSISTOR SPEAKERS S cira, 21u., 
8/8. 3in., 10/6. 3410., 12/8. P. .x P. 1,-, 
FERRO % RODS: 6 x 1 151n,.,2/6; 43 s 
2 / -; 6 s /II,., 2/8; 6 x tin., 8/ -. P. k P. 
1 - each. 
FERRO% RODS WITH COILS, 44 x fin., 
8/6; 8 'i'',5inc., 5/8; P. k P. Id- each. 
ROTARY SWITCHES: 2 Pole Maine 
Switch, 3 / -; l pole 12 way, 2 pole 2 way, 
3 pole 3 way, :i pole 4 way, 4 pule 3 way, 
8/8 each. P. k P. 1 / -. 
PIANO KEY PUSH BUTTON SWIT- 
CHES, 7 button inc. mains on off. 0 
banks of 6 P.U.O., 8/6. P. k P. 1) -. 
SIEMENS CONTACT COOLED RECTI- 
FIERS. 250x. 350mA., 4/8. P. m P. 11, 
VACUUM CLEANER LEAD. 71yds. twin 
cable with moulded 5 amp. two pin plug. 
4/6. P. k P. i/6. 

BROADWAY Electronics 
92 MITCHAM ROAD, TOOTING BROADWAY, 

LONDON, S. W.17 Telephone 01 -672 3984 (Closed all day Wednesday) 
(l'ew minutes from Tooting Broadway Underground Station) 

654 

TRANSISTORS etc. 
AC107 8/- 
AC1'26 9/- 
AC185 8/- 
AC167 4/- 
ACY19 8/9 
ACY21 8/9 
AF115 3/- 
AF11G 8/- 
AF117 2/9 
BFYlfi 4/6 
13FY51 4/- 
B9Y26 3/- 
B8Y28 8/9 
HOYOS 81- 
B8Y95A e/- 
OET1n3 2/8 
OAS 1/6 
0A9 1/8 
OA81 1/8 
OA91 1/9 
OC23 8/8 
0025 5/- 

OC35 
O(A4 
0()45 
0(:70 
0071 
0072 
0073 
0075 
0081 
0(.1511) 
00820 
OC140 
00169 
OC170 
00171 
O(200 
00202 

7/6 
1 /11. 
12///3 

1(11 

2/8 
2/- 

1/211 

2/8 

8(8 
2/2 
2/2 
4/8 
4/8 

0(204 5/8 
T1(220 1/8 
2N706A 8/- 

SILICON DIODE 
RECTIFIERS 

750mA Series 
BY100 800 piv 2/8 

400 piv 1/9 
200 piv 1/4 

Six Amp Series 
BYZ13 300 ply 8/8 
BYZ12 800 ply 4/6 
BYZ11 900 ply 6/- 
BYZlO 1200 ply 5/6 
Mallard Stack FW 
Bridge 
12A100 pie 89/8 
THYRISTORS 
5 amp series 

1.00 piv 
'200 plc 
300 ply 
400 piv 

7/8 
9/- 

10/6 
12/- 

Midget Eleotrolytio 
Conde. Wire Ends 

At 8d. eaoh 
O'SRF 26 volt 

1µF' 275 volt 
2µF 150 volt 
4µF 150 volt 

640µF 2.5 volt 

At 92. euh 
2µF 
4µF 
8µF 

10µF 
10µF 
30µF 
45µF 
80µF 

100µF 
125 µF 

At 1/- eaoh 
10 äm11 series 16µF 250 volt 

0026 5/- 2N743 4/8 . i0Ó i 10 /- 50µF 10 volt 
01_728 6/6 2N753 2/9 P1`' 12/- 04µF 25 voit 

100µF 12 volt Crystal Diodes -6 for 2/8, 100 amp series prices 200µF 16 volt 
(7d.). available on request. 3'20µF 10 volt 
Also 8µF 350V 1 /2, 25pF 25V 1/3 and 301/1? 50V 1/9. Other electroiytics in current list. 
Postage, Packing and insurance all above 7d, up W 3; 1/- fn m 4 -11; 12 and over paid. 

300 volt 
12 volt 
12 volt 
25 volt 
16 volt 
IO volt 
10 volt 

6.4 volt 
6 volt 
4 volt 

2 GANG VAR. CONDENSER: Mod., small, air -spaced, 0005 ea. sec. 5/- il /d. 
TRANSFORMERS: Sub -mica Output (3 it for 0072 etc.) and Driver 2/6 each (Bd.). Output 3115W 70000 for 63'6 (ex- equip. but perfect) 2 /611/9). 
PRINTED CIRCUIT PANELS: Eight boards with minii,umr 30 Transistors. also Diodes, Capacil ors, Resistors 8/- I'd -). 
TEST EQUIPMENT MULTITESTER: 20,0000 P. Volt D.C. 41 x 34 x ltnin. 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- 50tnA, 0 -2.5 InA, 0- 260tnA. Res. 0 -60k0, 0-6M II, 30011 30k0 at centre scale. (kp. 100µµF to 0.01µF, 1)01 RN' to 0.) µF. -20 tu +22dBS. 67/6 (3/01, with prods. battery and instructions. Diode over -load protected. 
PANEL METERS: 0 -101A, U.C. rn /c tin. sq. clear plastic 28 / -; similar but 1.115 eq. In. fronts in 10, 50. 100, 150. 200, :300, 500mA, 1, 5 and 15 amp 24/ -; "8" Meter 26/8. 500 mtcroanps 25/8. LEVEL METER: 11 s Iii,., 0 -50 microamp movement. Clear plastic 15/ - (1/- each all types). 
DIAMOND STYL1I: Replacements for TCHLP, TCB /Stereo, TCBLP /Stereo, Studio 'O', BF4OLP Rouette, G02, GCB, GP65/7, all at 8/11 each. Also (1P91-LP /S at 12/6. SAPPHIRE STYLI/. All these types, also GP37 at 2/11,G P91 at 8/- (6d. each oll types). No 78 r.p.m. ,available in diamond or sapphire. 
PICK -UP CARTRIDGES all with stylii and standard replacement fittings Mono 0P67/2 
12/8. Newest Stereo GP93 22 / -, Mono de Luxe (IP91 18/ -. Stereo Compatible (both moan 
aryl stereo) (3P'91 SC 18/8. Ceramic Stereo Compatible, top quality for expensive outfits 
( ;P94 38/6 lall 1 / -1. 

PPS ELIMINATOR (A.C.) 17/6 (1 /6). TWO STATION TRANS. INTER -COR. Excellent baby alarm. Int . fitting. All you require 52 /8 (3/ -). 
FOUR TRANSISTOR 8 WATT AMPLIFIER 2f a 21 s 11: 9r: 811 ö' 1611, excellent on 30 speakers: 45/8 (1 /6). 
TELEPHONE AMPLIFIER. transistorised, b;nt. op. Fitted in seconds - leaves both hands free when phoning 52 /8 (1 /61. 
Extra High Torque MINI -MOTOR, 44 to 12v, 11 x 4in., 5 /- 19d.). 9000 r.p.m. 
Mech. REV. COUNTER to 999, long spindle, reset wheel, for T /recorders &c. 4/6 (1 /'). 
BATTERY CHARGERS: Small, sturdy, neat; 2 amp, 1.2v. 35/ -; 6v/12v 89/ -. Larger British 6v and 12v with meter, fuse. etc. 42/8. All absolutely complete. (4/6 each, all types). 
RECORDING TAPE: Finest quality British Melar. STANDARD: Sin. 600ft 7/3, 53ín 850ft 8/9, 7in. 1200ft . 11/3. LONG PLAY Sin . 900ft 10/ -, 51in I200ft 11/8, lin. 1800ft 18/ -. (1 /3 reel). MESSAGE TAPE, 22511 LP Mylar 8/8 (9,(.). 

MICROPHONES: CRYSTAL: MIC40 Desk, 15/6; MICAS, curved hand grip 17/8; Stick "00" 20/8; Stick "39" 26/6 (1/6 each type). Crean plastic hand type 7/6, or with struct stand, 
.switch and '2 leads with 2'5 k 3.5 plugs 11/ -, or with single lead, no plugs, 8/9 (I /3 each type). Lapel (or hand) with clip 6/8 (1I -). Machined metal tapered stick type with neck cord ß adaptor to fit standard floor stands, 25/- (1 /61. DYNAMIC: Cream hand /table 14/- (1 / -). M810 50K el, 34 o inn. with Base, Adaptor sail Neck God 37/8 (2/61. M811, similar, but fixed can fieslbie Swan neck to switch -fitted base 42/8 12161. PIERO 50K O black /chrome sin. ids. s 1f for stand use only. Standard inside threal 88/6(1/0). All mikes supplied with leads. 

SPEAKERS: 12in. round, fitted Tweeter, 6W- 3 or 150 (state which), 38/8 (4/6): 21hn. 800. British, 9/- 11 /-): elfin. 315 8/8 (1 / -); 6 ei 4 heavy duty to 18/6 (2/61 or for Stereo 30/- pair, poet etc. paid t 
x x 3, 1515 18 /6 MO); HEADPHONES High Res. 20000 e:t. Earpiece 18/8 (116).. Stereo Dyn 6- 160 68/- (3/4: EARPIECES with lead etc., Min. Plug, Magnetic 1/8; Crystal 2/9 (either 6d.). 

AERIALS-Car, telescopic, vandal Powt; locks retracted, 2 keys anti all fittings, 22/8 (2/6), For F.M. and all sets, telescopic 5 section 54in. 2'2in. with swivel, 6/- (1 /-). 7 section 
51i1í. to 32in. no swivel, screwhole in base. 6/6 (1 / -). 12v motor driven, 5 section, c »mplete 
27.10.0 (5/ -). 

SWITCHES: Standard toggle, metal, 250e 2A. One hole fixing: SPOT 2/8. SPOT 2/9. DPST 3/ -, DI'DT 3/8. Slide types. Soh -min. »PDT 1/8 euh. Small DPDT, 3 way, centre -off" 1 /9. Reed magnetic owntf 1/917(1. each, all types), 

VIBRATORS: 12V 4 pin, inn.syneh., 2/8; 6V, 6 or 7 pin, Synchronous, 10 /- (1 /- all types). 
EDGE VOL. CONTROL: 50K 1/- ( 61.). 

MAINS NEON TESTER: Fly leads 2/- G(1.); PLUGS: Std. Jack, plastic body 2 / -, Screened 2/9, Sockets 1/8 (All 7d.). VALVE HOLDERS: B7G or B9A, Moulded 6d. (7d. up to 4, 1/- over 4). CORRECTING WIRE: 5 coils asstd. cols. each 5 yds. Solid Core 2/8. Flexible Core 2/8 (either 6d.). P1CK -UP WIRE: Twin Super thin Flex, Screened, Sheathed 1/3 yd. (fi(1. 
up to 6 yds. --over 6 yds. pest free). TWIN MIKE CABLE 1/3 yd. (up to 6 yds. Sa., over post free. SINGLE MIKE CABLE 7d. y/I. (up to 6 yds. fid., over poet free). Both flexible screened and sheathed. 

RECORD DECKS: Latest popular types of famous British makes available from time to time at lowest prices. Your enquiries invited, but no lists available. 

CURRENT LIST sent with all orders or free for B. A. Envelope -details of cable, wire, condensers, test equipment, tape recorder, sets, plugs, sockets, adaptors, tools and mist. items. 

FELSTEAD ELECTRONICS 
(PW14) 

LONGLEY LANE, GATLEY, CHEADLE, CHESHIRE, SK8 4EE 
TERMS: Cash with order only. No C.O.D. or caller service. Poet, packing and insurance 
charges are shown In brackets after all Items. Charges, which apply to G.H. and Eire only, are paid by is on orders value 25 and over. Overseas air or surface mail extra at cost, 
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BI- PRE-PAK LIMITED 
TRANSISTORS PRICE 

AC107 3/- OC170 31- 
AC126 2/4 OC171 41- 
AC127 2/4 OC200 316 
AC128 2/4 OC201 71- 
ACY17 3/- . 2G301 2/6 
AF114 4/- 2G303 2/6 
AF115 3/6 2N711 101- 
AF116 3/6 2N1302-3 41- 
AF117 3/6 2N1304-5 51- 
AF118 3/6 2N1306-7 6/- 
AF239 
AF186 

12/6 
10/- 

2N1308-9 
2N3844A 

8/- 
5/- 

AF139 10/- Power 
BFY50 4/- Transistors 
BSV25 716 0C20 10/- 
BSY26 3/- 0C23 101- 
8SY27 31- 0C25 81- 
BSY28 3/- 0C26 51- 
BSY29 3/- 0C28 7/6 
BSY95A 3/- 0C35 5/- 
0C41 2/6 0C36 7/6 
0C44 1/11 AD149 101- 
0C45 119 AUY10 301- 
OC71 2/6 Diodes 
0072 2/6 AAY42 21- 
0073 3/6 0A95 2/- 
OM 216 0A70 119 

OC81D 216 0479 I/O 
0083 4/- 0481 119 

OC139 2/6 0473 21- 
OC140 316 IN914 1/6 

FREE! 
PACKS OF YOUR OWN CHOICE UP TO 
THE VALUE OF 10/- WITH ORDERS 

OVER !4 

TRY OUR "X PAKS" FOR UNEQUALLED 
VALUE. 

XA PAK 
Germanium PNP type transistors, equivalents to 

a large part of the OC range, i.e. 44, 45. 71, 72, 
81, etc. 

PRICE LS PER 1000 

XIS PAK 
Silicon TO-18 CAN type transistors NPN /PNP 
mixed lots, with equivalents to 0C200 -I, 2N706a, 
BSY27129, BSY95A. 

PRICE L5,5.0 PER 500 
PRICE 110 PER 1000 

XC PAK 
Silicon diodes miniature glass types, finished black 
with polarity marked, equivalents to 0A200, 
0A202, BAY31 -39 and OKI°, etc. 

PRICE LS PER 1000 

ALL THE ABOVE UNTESTED PACKS HAVE 
AN AVERAGE OF 75% OR MORE GOOD SEMI- 
CONDUCTORS. FREE PACKS SUSPENDED 
WITH THESE ORDERS. ORDERS MUST NOT 
BE LESS THAN THE MINIMUM AMOUNTS 
QUOTED PER PACK. 

P/P 2/6 PER PACK (U.K.) 

TRANSISTORS ONLY 1/- EACH 
SILICON PLANAR P.N.P 
All these types available 
2N929 2N706 25131 
2S501 2N706A 2S512 
BCI08 2N3011 2S102 

2S103 2N696 
2S104 2N697 
2N2220 2N1507 

N.P.N. 

2NI613 
2N 171 I 

2N 1893 

All tested and guaranteed transistors- unmarked. 
Manufacturers over runs for the new PRE -PAK range. 

2S733 
2N726 
2N2484 

BFY10 
2S731 
2S732 
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NEW UNMARKED UNTESTED PAKS 

BSY5A 25 NPN 
9Silicon TRANSISTORS 10/- 

10 Muli G1 °s Type TRANSISTORS 10/- 
B V 26 2 

25 NPN S-ili7 con TRANSISTORS 10/ 

PRE -PAKS 
Selection from our lists 

No. Price 

B1 50 Unmarked Trans. Untested - 10/- 

82 4 Photo Cells Inc. Book of Instructions - 10/- 

B6 17 Red Spot AF Transistors - 10/- 

B6A 17 White Spot RF Transistors - 10 /- 

B9 1 ORP 12 Light Sensitive Cell - 6/- 

B53 25 Sil. Trans. 400 Mc /s 1 Brand New - 10/- 

854 40 ., NPN To 5 I Trans Voltage - 10/- 

B55 40 ., NPN To 18 j 6, Gain Fallouts- 101 - 

B56 40 NPN/PNP / All Tested -10/- 
868 10 Top Hat Recs. 750 MIA 100 -800 PIV - 10/- 

B69 20 Diodes. Gld -Bnd. Germ Sil. Planer - 10/- 

874 5 Gld -Bnd. Diodes. 2 -049, 3 -0Á5 - 101- 

1375 3 Comp. Set. 20371, 20381, 203394 - 10r- 

C2 1 Unilunction Transistor 2N2160 - 15/- 

C32 6 Top Hat Recs. 15100 Type - 15r- 

C35 3 Unijunction Transistors to 2N2160 - 15/- 

A1 7 Silicon Rectifiers BY100 Type - 20/- 

A3 25 Mined Marked and Tested Transistors - 20/- 

A21 5 Power Transistors 1- AD149/1.0C26 and 

3 others - 20 /- 

AND MANY MORE 

BRAND NEW PAK JUST RELEASED 

REPLACES OUR VERY POPULAR B.39 PAK. 

BRAND NEW SHORT LEAD COMPONENTS 
ALL FACTORY MARKED AND MOUNTED 
ON PRINTED CIRCUIT PANELS. 

80 TRANSISTORS 14 DIODES ALL 
50 HIGH TOLERANCE OI_ 

RESISTORS 
20 VARIOUS CAPACITORS FOR 

PLEASE STATE WHEN ORDERING PAK P.I. 

2/- P. & P. WITH THIS PAK. 

10 10 Wan Silicon 
All Voltages 

25 BFY50 -I -2 
NPN Silicon 

ZENERS 10/- 

TRANSISTORS 10/- 

0 Sil4 
amp. Stud. 
icon RECTIFIERS 10/- 

25 BCIN 
SilO7 

-8 -9 
icon TRANSISTORS 10/- NP 

40 1N914- 60A2001202 
Suh. Min. Silicon DIODES 10/- 

I50 Min. Germ. 
Nigh Quality DIODES 10/- 

25 201706 A 
NPN Silicon TRANSISTORS 10/- 

PRE -PAN. N.605 POWER 
TRANSISTOR EQUIVALENT /- each TO NKT301.2 -3 -4 

COMPLIMENTARY SET 
NPN /PNP GERM, TRANS. pair 

Make a Rev. Counter for your Car. The 
'TACHO BLOCK'. This encapsulated block 
will turn any 0 -1 mA meter into a perfectly 
linear and accurate rev. 
counter for any car. 
State 4 or 6 cylinder. I-each 

FREE CATALOGUE AND LISTS 
for: - 

ZENER DIODES 

TRANSISTORS, RECTIFIERS 

FULL PRE -PAK LISTS 

& SUBSTITUTION CHART 

MINIMUM ORDER 10/- CASH WITH 
ORDER PLEASE. Add 1/- post and packing 
per order. OVERSEAS ADD EXTRA FOR 
AIRMAIL. 

THERE IS ONLY ONE 
BI- PRE-PAK LTD 
BEWARE OF IMITATIONS 

FREE! A WRITTEN GUARANTEE WITH ALL OUR SEMICONDUCTORS 

BpPRE,PAK LTD TELEPHONE: SOU TH (0702) 46344 
LIFE DN SEA, ESSEX 
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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, Radar Stations and other engineering 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 £869 (at 19) to 
£1,130 (at 25 or over); scale maximum £1,304 (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 705,The Adelphi,John Adam Street, London, 

I W.C.2, marking your envelope 'Recruitment'. 

I Name 

Address 

RPW5 

1 
I Not applicable to residents outside the United Kingdom. 

NAT 
National Air Traffic Control Service 

656 

VALVES SAME DAY SERVICE 
NEW! TESTED! GUARANTEED! 

I SETS IR5, 185, IT4, 384, 314, UAF9I, DF9l, UK91, DL92, UL94. 
Set of 4 for 17/8, DAF96, DF96, DK96, DL96, 4 tor 28/-, 

OZ4 4/6 12AX7 4/9 DK96 7/- EL42 9/9 PENA4 12/6 U0084 7/ 1A7GT 7/6 12K8GT 7/6 DL35 5/- EL84 4/9 PEN36C16/- UCC85 6/ IHSGT 7/8 
7/9 

20F2 18/8 
20L1 

DL92 5/9 EL90 5/- PFL20012/- UCF80 8/ 
1R5GT 6/6 

16/9 
20P3 14/9 

DL94 5/9 
DL96 7/- 

EL95 5/- 
EM80 5/9 

PL36 9/6 
PL81 7/8 

UCH42 
UCH81 % 

T4 2/9 25L"4GT11/8 DY87 5/9 EM84 8/8 PL83 8%8 L'CL83 9/ 84 5/9 30C1 6/9 EABC806/6 EM87 7/6 PL84 6/8 UF41 9/ V4 5/9 30015 13/- EAF42 8/6 EY51 7/- PL500 12/- 13F80 7/- 5U40 4/6 30C17 12/6 EB91 2/8 EY86 6/8 PL504 12/6 UF85 6/ 5YSGT 5/9 S0C18 9/- EBt:93 7/8 
8/3 

EZ40 7/6 PL508 16/- UF/39 6/ 
630L212/8 30FL1 12/6 EBF80 6/- 4/6 PX25 10/6 UT44 E0% BALS 2/8 30FL1412/8 EBF89 6/8 EZ81 4/9 PY3'2 10/- UL84 6/ 6AM8 8/6 30L1 6/- ECC81 8/9 GZ32 8/9 PY33 10/- UM84 7/ BAQ5 4/9 30LI5 14/- ECC82 4/9 KT61 8/9 PY80 5/3 l'Y41 7/ 6AT6 4/- 30L17 13/- ECC83 7/- KT81 16/- PY81 6/8 UY85 6/ 
BBAB 4/8 30P12 11/9 ECC85 6/8 PABC80 7%9 PY83 6/9 VP132121% 
3BE6 4/8 30P19 12/- ECC80412/6 PC86 9/6 PY88 6/3 Z77 8/8 tan 7/- 30PL1 12/6 ECF80 7/- PC88 9/6 PY800 6/9 Transistors IBWB 12/- 30PL13 14/6 ECF82 6/9 PC96 8/6 PY801 6/9 AC107 8/8 304 2/9 30PL1416/- ECH35 8/- PC97 8/6 R19 6/8 AC127 2/- 3F13 8/6 35L6GT 8/- ECH42 10/6 PC900 8/8 R20 12/6 AD140 7/6 3E14 9/- 35W4 4/6 ECH81 5/9 PCC84 6/- TH2IC 9/9 AF102 18/- 3E23 18/8 
3K70 26 

35Z4GT 5/- 
6063 

ECH84 8/9 PCC85 6/6 L'25 18/- AF115 8/- 
3K8G 4%8 AZ31 19/e ECL82 8%9 PCC89 10/6 U47 13/6 AF117 8/3 1L18 6/- B36 4/9 ECL83 9/- PCC189 9/9 U49 13/6 AF124 7/8 WOG 8/8 
3V6GT 6/6 

B729 12/6 ECL86 8/8 PCF80 6/9 U52 4/6 AF125 3/6 
1X4 8/6 CL33 18%6 EF41 9/6 PCF88 9%8 U391 12/6 AF127 2/6 iXSGT 5/9 DAC32 7/8 EF80 4/9 PCF80018/6 U301 18/6 0026 5/8 'BO 10/9 DAF91 4/8 EF85 6/6 PCF801 7/- U801 18/- 0C44 E/3 'B7 7/- DAF96 6/- EF86 8/3 PCF802 9/6 UABC808/8 0045 2/3 'Cá 16/- 
'co 

DF33 7/9 EF89 6/8 PCF805 9/- UAF42 9/6 0071 2/6 6/9 
'Y4 

DF91 2/9 EF91 8/6 PCF80611/6 UB41 6/6 0072 2/6 
6/8 DF96 8/- EF183 6/9 P0F80812/8 UBC41 7/9 0075 2/6 

OF1 15/- D1177 4/- EF184 5/9 PCL82 7/- UBC81 7/- OC81 2/3 OP13 15/6 DH81 10/9 EH90 6/6 PCL83 9/- UBF80 6/- 0081D 2/3 2AT7 8/9 DK32 7/6 EL33 8/9 PCL84 7/6 UBF89 6/9 0082 2/3 2AU6 4/9 DK9I 5/6 EL34 9/6 PCL85 8/8 UBL21 9/- 00820 2/6 2AU7 4/9 DK92 9/8 EL41 9/6 PCL86 8/6 UC92 6/- 0C170 2/6 

READERS RADIO 
85 TORQUAY GARDENS, REDBR DGE, ILFORD, 

ESSEX. Tel. 01 -550 7941 
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. 

STEREOPHONIC 
KUBA 

"ROYAL" RADIOGRAM 

This radiogram 00x8511 iI oóered 

oomPlete with oaretu 1 matohed 

loudepeakee 
system. two lOrn. 

speakers, two 410. Cone Tweeters 

and latest B8R UA70 Mene /S 
ual- 

reeord ohw eadioe am at 
ty stereophonic 

halt normal pe3oe.8 
ano 

4 waveband, ,,,aM push-Poll 
keys co n tra . 

el e Q output 
e 
Pe.0n0 cc le EASY 

TO 
N12O LAL5REQyURED 

,,,,a. -e 

ONLY f79.19.6. 
St P. terms available. 
Deposit 220 and '24 

monthly payments of 

62/6 (total H.F. 295). 

Send E20 today or write 

for tree IeaBet. 

. 

Fantastic Bargain Offer 
KUBA "IMPERIAL 666" STEREOPHONIC 
HI -FI RADIOGRAM CHASSIS- complete 

with two loin. x bin. speakers and the latest 
BSR Mono /Stereo record changer -a complete 
radiogram at halt normal price. 4 Waveband 
AM /FM chassis with the very latest printed cir- 
cuitry-7 push button control, 12 watts total 
output. Provision for stereo decoder, Only 
497I One. plus P. & P. 17/6. EASILY FITTED, 
NO TECHNICAL KNOWLEDGE NECESS- 
ARY. H.P. available 213.0.0 deposit plus 24 
monthly payments 40/8 (total H.P. 261.16.0). 
Send 213.17.6 today. 

CALLERS WELCOME Ems am am sim ENI am ME NM ME ME NIE 3'l, EASE SEND NE FREE DETAILS OF YOU YOUR RAN.]: 
Name 
Address 

s radio 
100 CHASE SIDE, 

Dept. P169, LONDON. N.14 
TELEPHONE 01-888 3738/9888 

HMI - 69991 -- -ate 
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S-DeC 
BREADBOARDING 

Fast, reliable, solderless circuit 
assembly 
Contacts last indefinitely 
Use ordinary components 
again and again 
Test a / /the circuits in the 
magazines 

This breadboard is used professionally by development engineers 
throughout the world. Over 80% of current production is exported. 
A booklet of projects is included with each kit giving construction 
details for a variety of circuits such as amplifiers, oscillators, VHF 
transmitter, radio, etc. 
S-DeC Kit: One S -DeC with Control Panel. Jig and Accessories for 
solderless connections to controls. etc.. with booklet "S -DeC 
Projects" giving construction details for a variety of circuits. 
29 /8d retail. 
2-DeC Kit: Two DeCs, control panel and accessories, with divided 
component tray, all contained In plastic storage case. 67 /8d 
4-DeC Kit: Four S -DeCs with two Control Panels. Jigs, and Acces- 
sories and the booklet "S -DeC Projects" all contained in a strong, 
attractive, plastic case. Ideal for the professional user. f,5.17.8 retail. 

AVAILABLE FROM LEADING SUPPLIERS 

or in case of difficulty from 

S.D.C. PRODUCTS (Electronics) LTD 
THE CORN EXCHANGE, CHELMSFORD, Essex 

Telephone: Chelmsford (OCH 5) 56215 

STRONGHOLD 
steel shelving 
that austs 
every inch of 
its height! 
Immensely strong - completely 
adjustable, every inch. Delivered 
free, mainland, with spanner 
provided for erection in minutes. 
Buy it by the bay! Cash with order 

73" high x 34" wide x 12" 
deep unit with six shelves in 
heavy -gauge steel, stove 
enamelled grey or green! 
£3.15s. -Brand New! See the 
rest of the N.C. Brown range! 

ca15s 
BRAND NEW 

carnage free 
on mainland 

E3N.C. BROWN LTD. 
pacesetters in storage equipment 

Send your FREE BRO- 
CHURE D or Send 
(how many) bays of 
steel shelving C; £3.15s. 
in green o grey (tick 
which) 

Fi. 

Name ._.. 

Address .. 

Dept. PW Eagle Steelworks, Haywood, Lanes. 
Tel: 69018. London: 25.27 Newton St., W.C.2. 
Tel: 01 -405 7931 

i. 

Opportunity of a lifetime! 
Big price reductions on 

top quality Knight -Kits 
Easy to build. Advanced design. Invaluable for both the 
professional and amateur. Faultless performance 
guaranteed. 

KG635 5 -inch Oscilloscope Kit 
For Colour TV Servicing and General Wideband 
Testing. D.C. to 5.2 -MHz Bandwidth. 5 Linear time 
base ranges. Response: f 1.5dB, DC to 5.2 MHz 
(vertical), ± 1.5dß. 1 Hz to 400 kHz (horizontal). 
Complete kit: £62.19.6. Postage 15s. Od. 4s. Od. per probe. 

KG687 Solid State 
SW' Sweep /Marker Generator 

Silicon transistors. 
Covers all colour /mono- 
chrome TV, FM, IF and 

VHF frequencies. Sweep oscillator covers 3 to 
220 MHz on 5 fundamental bands. Marker 
oscillator covers 2 to 225 MHz on four banda 
Complete kit : £54.2.6. Postage 15s. Od. 

KG663 Regulated 0-40 Volt Solid 
State DC Power Supply Kit 
Compact. 6 silicon transistors. 12 diodes. Output voltage 
and current 0-40V DC, 0-1.5 A, continuously variable. 
Complete kit: £40.19.6. Postage 10s. Od. 

KG661 Solid -State Regulated 
Low -Voltage DC Power Supply Kit 
Compact and rugged. 4 silicon transie - 
tore. 7 diodes. Voltage output 0 -25 volts 
DC. at 0-0-6 amp. Complete kit: 815.6.6. 
Postage 105. Od. 

KG686 Lab. Quality RF Signal Generator 
100 kHz /1 MHz Crystal Calibrator. 10 silicon 
transistors. 6 diodes. Frequency coverage 
100 kHz to 54 MHz. Accuracy ± 1.5% on 5 

fundamental bands. Complete kit: 839.13.6. 
Postage 15s. Od. 

KG688 Solid -State 
Sine /Square Wave 

Generator Kit 
Sine Wave: 20Hz to 2 MHz to 5 

ranges. Square Wave: 20 Hz to 
'200 kHz In 4 ranges. Precision 

Sulzer oscillator circuit. All 
silicon translators: Complete 

kit: £36.5.0. Postage 10s. Od. 

G30 Grid -dip Meter Kit 
Covers all frequencies from 1.5 to 
300 MHz in 6 overlapping ranges. 
Extremely compact. Supplied 
with 6 coils In plastic case. 
Complete kit: £12.15.6. 
Postage 4s. Od. 

''KG675 R ft C Substitution Box 
Eliminates need for soldering and 

resoldering when substituting. 36 
switch -selected Resistance Ranges. 

19 Switch- selected Capaci . 

tance Ranges. 750 mA 800' 
PIV Silicon Diode. 40 mfd 

450V Capacitor. 
Complete kit: 87.19.6. 

Postage 7s. Od. 

KG650 RF Signal Generator Kit 
For TV. AM and FM alignment etc. Wide range 
fundamental output in 5 separate bands. Highly 
stable Colpitts type oscillator. Complete kit: 
815.19.6. Postage 12s. 6d. 

Easy credit facilities available. 
ask for details. 

New 960 page Hobbies Manual 
12 Hobbies Sections over 12,000 
units & components for dozens of 

Hobbies 16/6 
Please send me: Free Knight -Kits brochure [] 
The new Electroniques Hobbies Manual. (16 :6) 

Enclosed is a cheque/postal order for 166 (which 
Includes the 5/- pp) made payable to 
Electroniques (Prop. STC) Ltd. 

IName 
IAddress 

knight -kit Qu?ilty built -in 
built up bL you 

Electronics (Prop. STC) Ltd.. PW6 
LEdinburgh W ay, Harlow, Essex. -- s -Ema-u electroniquesill 

657 
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VALVES /SEMI- CONDUCTORS 
BRAND NEW & GUARANTEED 

0A2 
OB2 
1R5 
185 
1T4 
1U4 
'U5 
21321 
3A5 
3Q4 
384 
31,1 
5R4 
6114 
5V4 
5Y3 
524 
6/30L2 
6ÁC7 
6A67 
OAKS 
BALS 

6 Q5 
OA88 
8A8ß 
BATE 
DAUB 
6BA6 
68E6 
8ßH6 
BBJO 
8ßR7 
61326 
6C4 
OC6 
OCDE 
OCHO 
6CL6 
ODO 
6E5 

6/- 
6/- 
6/- 
4/6 
8/- 
6/- 
7/- 
5/- 

10/- 
7/- 
6I- 
6/- 
9/- 

8/6 
5/9 

12/6 

6/- 

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

4/9 

8/- 
8/- 

11/- 

8/8 
4/- 

20 /- 
10/- 
8/- 
8/- 

8J4 
BJ8 
BK8 
6L8 
OQ7 
6807 
66.17 
6131.7 
68M7 
6U7 
6V6 
8X4 
6X5 
7B7 
7C8 
7Y4 
1002 
1001 
10P13 
10P14 
12AT6 

9/- 
8/6 
4/- 
9/8 
8/8 
e/- 
7/- 

6%8 
7/- 
6/- 
4/8 

7/- 

8%8 
16/- 
9/- 

16/- 
16/- 
6/- 

12AT7 4/- 
12AU7 6/- 
12AX7 6/- 
12BA8 6/9 
1213E6 8/8 
12BH7 6/6 
12Q7 5/6 
128Q7 7/6 
I9AQ5 8/- 
2.01,2 14/- 
20L1 18/- 
20P1 12/- 
20P3 12/- 
20P4 g2/8 
25L8 6/6 
2524 8/- 
30C1b 18/6 
3oC18 14/- 
30F5 14/- 

30FLI 16/- 
30L15 16/- 
30P19 14/- 
30PL1 16/- 
3oPL1318/- 
35L6 8/- 
3524 8/6 
35W4 5/8 
50135 6/6 
5005 6/6 
80 7/- 
AZ31 10/- 
DAF91 4/6 
DAF98 7/- 
DF91 3/- 
DF96 7I- 
D1191 e/- 
DE92 8/9 
DK98 8/- 
DL92 6/- 
DL94 8/- 
DL96 B/- 
DY86 6/6 
E88C 12/8 
EABC80 7/- 
EIOOF 16/- 
EAF42 9/6 
EB91 8/- 
EBC41 9/6 
EBC81 7/- 
EBF80 7/6 
EBF83 9/- 
EBF89 7/6 
ECC40 11/6 
ECC81 4/- 
ECC82 
ECC83 8/- 
ECC84 6/6 
ECC85 6/6 
ECF80 7/- 

ECF82 7/8 
ECH35 11/- 
ECH42 11/- 
ECH81 6/8 
ECH83 8/6 
ECL80 7/9 
ECL82 7/- 
ECL83 10/6 
ECL86 9/- 
EF87A 8/- 
EF40 10/- 
EF41 9/6 
EF42 10/6 
EF80 6/- 
EF85 6/6 
EF86 7I- 
EPA 6/8 
EF91 4/- 
EF82 4/- 
EF183 7/- 
EF184 7/- 
E1.33 17/6 
EL34 11/- 
EL41 9/9 
EL42 11/- 
EL81 9/- 
EL84 6/- 
EL85 8/6 
EL91 4/- 
EL95 5/8 
EM80 7/6 
EM81 8/- 
EM84 7/6 
EM87 7/6 
EY51 7/6 
EY88 7/- 
EZ40 8/8 
EZ41 8/8 
EZ80 6/6 
EZ81 5/6 

6Z32 11/8 
GZ34 11/6 
MU14 8/- 
PABC80 7/6 
PCC84 6/6 
PCC85 8/- 
PCC88 11/6 
PCC89 11/8 
PC0189 12/6 
PC86 11/- 
PC88 11/- 
PC97 8/6 
PC900 9/6 
PCF80 7/8 
PCF82 7/- 
PCF84 9/- 
PCF86 9/- 
PCF80016/- 
PCF80110/- 
PCF80210/- 
PCF805 14/- 
PCL82 7/6 
PCL83 9/6 
PCL84 8/- 
PCL85 9/6 
PCL86 9/- 
PFL20012/8 
PL36 10/6 
PL81 7/6 
PLB2 7/- 
PL83 7/- 
PL84 6/9 
PL500 14/6 
PY33 9/9 
PY80 6/6 
PY81 8/- 
PY8'2 6/- 
PY83 6/6 
PY88 7/6 
PY800 8/- 

PY801 8/- 
U25 16/- 
U28 16/- 
U191 14/- 
U281 8/- 
0301 11/- 
U801 22/6 
UABC80 6/- 
UAF42 10/- 
UBC41 8/- 
L'BF80 7/- 
UBF89 7/- 
UCC84 10/- 
UCC85 7/- 
UCF80 9/8 
UCH42 10/- 
UCH81 7/- 
UCL82 8/- 
UCL93 10/- 
UF41 10/- 
1780 7/- 
UFOS 7/6 
UF89 7/6 
UL41 10/- 
ULO4 7/- 
UY41 7/6 
L*Y85 6/6 
V R 105/30 

5/6 
VR150/30 

6/- 

MANY 

OTHER 
TYPES IN 

STOCK. 

251696 6/- 
2/9697 6/- 
2E706 8/- 
2N708A 4/- 
2E708 4/- 
2E743 4I- 
2N744 4/- 
2E753 4/6 
2N914 4/6 
2N918 4/6 
2N929 4/6 
81(930 6/- 
2E1813 6/- 
2E1711 6/6 
2N1893 8/- 
2E2160 

14/11 
2N2147 17/6 
2N2926 8/- 
28102 6/6 
28103 6/6 
28104 6/6 
AC107 4/6 
AC126 4/6 
AC127 4/6 
AC128 4/6 
AC166 4/- 
AC167 4/6 
ACY19 4/6 
ACY20 4/9 
ACY21 4/6 
ACY22 4/- 
ACY40 4/8 
ACY4I 4/6 
AD140 8/6 
AD149 18/- 
AD161 8/- 
ADIOS 8/- 
ADT140 

16/- 
AF114 8/6 
AF115 4/6 
AF116 4/6 
AF117 4/6 

TRANSISTORS 
AF118 4/6 BBY58 17/8 
AF119 4/6 B9Y85 4/6 
AF186 19/- BeY78 7/6 
ABY28 6/6 B9Y79 7/8 
BC107 4/8 BBY9SA 2/6 
BC108 8/8 BUY1012/8 
BC109 4/6 OET108 4/6 
BC370 8/- GET113 6/- 
BC172 8/8 OET873 4/6 
BC173 8/9 GET874 4/6 
BCY31 4/6 MAT100 7/9 
BCY34 4/6 MAT1018/8 
BCY39 9/6 MAT120 7/9 
BCY42 5/- MAT121 8/6 
BCY43 61- NKT210 6/- 
BF115 4/6 NKT211 5/- 
BFX12 6/6 NKT212 4/9 
BFX13 6/6 NKT2136/- 
BFY10 4/6 NKT214 8/9 
BFY11 4/6 NKT2I5 8/9 
BFY17 4/6 NKT21O 9/6 
BFY18 9/6 NKT217 9/6 
BFY19 4/8 NKT219 4/9 
BFYSO 4/6 NKT228 6/- 
BFY1S 4/- NKT224 8/9 
BFY62 4/6 NKT225 8/9 
BFY90 12/6 NKT229 6/- 
BBR39 6/8 NKT405 
BSX20 6/8 14/8 
138/140 12/9 NKT403 
B9X4117/- 12/8 
B8Y10 5/- 0C23 8/6 
B8Y11 5/- 0C25 7/6 - 

BBY28 4/8 0C28 8/- 
B9Y27 4/6 OM 8/6 
138Y28 4/8 0035 8/6 
BBY29 4/6 OC38 8/6 
B8Y38 9/8 0041 6/- 
BBY39 4/6 0042 6/- 
13SYS1 7/9 0044 4/- 
138122 8/9 0C45 8/- 
BBY63 8/8 0070 8/- 
138 Y54 9/6 0071 8/- 
138 Y55 16/9 0072 4/- 

0073 6/- 
0074 6/- 
0075 4/6 
OC76 4/6 
0077 4/8 
0078 6/- 
OC81 4/- 
OC81M 2/8 
0081 8/- 
0081 DM 2/6 
0082 4/6 
0083 6/- 
00139 7/6 
0C140 9/8 
00169 4/8 
00170 4/6 
0C171 4/6 
0C200 6/- 
00201 7/6 
00202 8/- 
00203 8/- 
00204 8/- 
9T140 4/- 
BT141 8/- 
XA104 4/6 
XA124 4/6 
XA125 4/6 
XB112 8/- 
XC141 7/- 
PHOTO 
TRANS- 
ISTORS 
OCP71 12/6 

SIGNAL 
DIODES 

1N34A 4/- 
OA5 8/6 
OA70 2/- 
OA79 2/- 
oA81 2/- 
OA90 8/8 
OA95 2/6 

SILICON 
POWER DIODES 

80 P.I.V. 
290 MA 

2/- 
70 P.I.V. 

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

105MA 1/- 
150 P.I.V. 
25AMP 10 /- 
200 P.I.V. 

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

400 P.I.V. 

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

O AMP 7/6 
700 P.I.V. 

100 AMP 
85/- 

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

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

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

1000 P.I.V. 
850MA 6/8 

THYRISTORS 
SILICON CONTROL 

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

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

7 AMP 18/6 7 AMP 16 /8 

PLEASE ADD 
POSTAGE 

ZENER DIODES 
OAZ20012 /- 0A2208 6/6 
0Á220110/- 0AZ209 8/8 
0Á2202 8/8 OAZ210 6/6 
OAZ203 8/8 OAZ211 6/6 
0AZ204 8/6 0AZ212 6/6 
OAZI05 8/6 OAZ213 8/6 
0Á2206 8/8 0AZ22715/- 
0AZ207 9/6 
STC 1 WATT SERIES 5% 
2.4/2.7/3/3.9 4.3/13/16/18/ 
20/30/33 volt, 5/- each. 
Z serlee. All voltages from 
3.8 -50 volt. 250m W, 2/6 ea. 
1.5w. 4// ea. 7w. 5/- each. 

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

Mg 120 Kc /e -280 
Mc /s on 6 bands. 
Directly calibrated 

R Variable .F. t- 
tenuator. Operation 
200/240V. A.C. 
Brand new with in- 
structions. 915.0.0. 
P. @ P. 7/6, S.A.E. 
for details. 

ARF -100 COMBINED AF -RF 
SIGNAL GENERATOR 

A.F. 822E WAVE 
20- 200,000 c /a. 
Square wave 20- 
30,000 c /a. 0/P 
HIGH IMP. 21v. 
P /P6000 3.8V. PIP. 
TF 100 Kc /s -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. 220/2400. A.C. 
880.0.11 Carr. 7/8. 

LAFAYETTE TE46 RESISTANCE 
CAPACITY ANALYSER 

2 pF -2,000 mFd 
2 ohms 200 meg- 
ohms Also checke 
impedance, turns 
ratio, insulation, 
200/250V. A.C. 
Brand New 
917.10.0 
Carr. 7/6. 

AVO CT.38 ELECTRONIC MULTIMETERS 
High quality 97 range instrument which measures 
A.C. and P.C. voltage. Current, Resistance and 
Power Output. Ranges D.C. volts 250mV- 
10,000V. (10 megll -110 meg0 input). D.C. 
current 1011A -25 sape. Ohms: 0 -1,000 megO. 
A.C. volt IOOmV -250V (with R.F. measuring 
head up to 250 Me /s) A.C. current 101A -25 
amps. Power output 50 micro- watts -5 watts. 
Operation 0/110/200/250V. A.C. Supplied In 
perfect condition complete with circuit lead and 
R.F. probe. 825. Carr. 15/ -. 

TYPE 13A DOUBLE BEAM 
OSCILLOSCOPES 

An excellent general pur- 
pose D/B oscilloscope. 
T.B. 2 cps. 750 Kc /a. 
Bandwidth 5.5 Mc /s. 
Sensitivity 33mV /CM. 
Operating voltage 0/110/ 
200/250V. AC. Supplied 
In excellent working con- 
dition. 988.10.0. Or com- 
plete with all accessories, 
probe, leads, lid, etc. 
815. Carriage 30 / -. 

ADMIRALTY B.40 RECEIVERS 
Just released by the Ministry. High quality 
10 valve receiver manufactured by Mur- 
phy. Coverage in 5 bando 630 Kc /s -30 

Me /a. I.F. 500 Kc /a. 
Incorporates 3 R.F. 
and 3 1.F. stages, 
band -pass filter, noise 
limiter, crystal con 
trolled B.F.O., cali- 
brator. 0/F output. 
etc. Built -in speaker. 
output for phones. 
Operation 150/230 volt 
A.C. Size 191 s 138 
loin. Weight 114 Ibo. 

Offered in good working condition. 
222.10.0. Carr. 30) -. A few available Brand 
New 885. Carr. 30/ -. With circuit diagrams. 
Also available B.41 L.F. version of above. 
15 Ke /a -700 Kc /a. 217.10.0. Carr. 30/ -. 

CLASS D WAVEMETERS 
A crystal controlled hetero- 
dyne frequency meter 
covering 1.7 -8 Mc /e. Opera- 
tion on 6 volts D.C. Ideal 
for amateur sae. Available 
in good used condition. 
25.19.8. Carr. 71. 
Or brand new with acces- 
sories. 57.19.8. Carr. 7/6. 

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

porates precision dial, level meter, precision 
attenuator 10V- IOOmV. Operation from 12 
volt D.C. or 0/110/200/250 volt A.C. Size 
1.2 r 0/ x Oin. Supplied in brand new con- 
dition complete with all connectors fully 
tested. 845. Carr. 20/ -. 

MARCONI 
CT44 /TF956 
AF Absorption 

Wattmeter 
1 p,/watt to li watts. 

920 Carr. 10 / -. 

A VO M ETERS 

Supplied in excel- 
lent condition, fully 
tested and checked. 
Complete with 
prods, leads and 
instructions. 
Model 47A 98196. 
P. @ P. 7/6. 

AUTO TRANSFORMER 
0/ll5/230v. Step up or step down. Fully 
shrouded. 

150 W. 2112.6. P. @ P. 3/ -. 
300 W. 92. 7.0. P. @ P. 3/ -. 
500 W. 23.10.0. P. @ P. 8 /6. 

1,000 W. 25.10.0. P. A P. 7/6. 
1,500 W. 26.10.0. P. @ P. 8/6. 
3,000 W. 07.10.0. P. @ P. 12/6. 
7,500 W. 216.10.0. P. @ P. 20/ 

MARCONI TEST EQUIPMENT 
EX- MILITARY RECONDITIONED. TF.144G 
STANDARD SIGNAL GENERATORS, SlKc /s- 
25 Mc /a, 825. Carr. 30/ -. T.0.885 VIDEO OSCILLA- 
TOR 0 -5 Mc /o, 946. Carr. 30/ -. T.F.195M BEAT 
FREQUENCY OSCILLATOR 0 -40 Ko /a, 200/250V. 
A.C. 220. Carr. 30 / -. T.F.142E Distortion Factor 
Meter 820. Carr. 20/ -. All above offered in excellent 
condition, fully tented and checked. T. F.1100 VALVE 
VOLTMETER, Brand New, 950. T.F. 1267 TRANS- 
MISSION TEST SET, Brand Nw, 976. T.F.1371 
Wide Baud Millivolt Meter. Brand New, 950. 

Brand new, guaranteed and carriage paid. 
High quality construction. Input 230V. 50 -60 cycles. 
Output full variable from 0 -260 volts. Bulk quantities available. 
I amp. -26.10.0; 2.5 amp. -98.16.0; 5 amp. -80.15.0; 
8 amp.- 914.10.0; IO amp. -818.10.0; 12 amp. -021.0.0; 
20 amp. -887.0.0. 

ADVANCE 0.1 SIGNAL GENERATORS 
A high quality U.H.F. signal generator cover- 
ing 10 -310 Mc /a. Operates on 200/350 volt 
A.C. Supplied in excellent condition com- 
plete with calibration charts. 916. Carr. 15/ -. 
TE22 SINE SQUARE WAVE 

AUDIO GENERATORS 
Sine: 20c /s to 
200 Res on 4 
bands. Square: 
20c /a to 30Kc /s. 
Output Imped- 
ance 5,000 ohms. 
200/250V. A.C. 
Supplied brand 

w and guaran- 
teed with instruc- 

tion manual and lead , 216.10.0. Carr. 7/6. T.E.40 HIGH 
SENSITIVITY A.C. 

VOLTMETER 
10 meg. Input 10 ranges: 
.01/-003/1/3/1 /3/10/30/ 
100 /300V. R.M.S. 4cpe.- 
1.2 Mc /a. Decibels -40 to 
+50dB. Supplied brand 
new complete with leads 
and instruction.. Opera- 
tion 230V. A.C. 217.10.0 
Carr. 6/ -. 

TE -65 VALVE VOLTMETER 
High quality instrument 
with 28 ranges. D.O. volts 
I.5- 1,500v. A.C.,volta 1.5- 
1,500e. Resistance up to 
1.000 megohms. 220/240v. 
A.C. operation. Complete 
with probe and instructions 
817.10.0. P. @ P. 8, -. 

Additional 
probes avail- 

able: bole: R.F. 86/ -. H.V. 42//8. 
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PRINTED I: 
CIRCUITS 

Five aratd. boards 
with translator., 
diodes, resistors 
condensera, etc. 
Guaranteed min.20 
transistors. Ideal 
experimentera.5 for 
10/ -. P. @ P. 2/ -. 

OMRON MK2 
RELAYS 

Brand New and Boxed. 
24V. D.C. coils. 2 Pole 
changeover. 5 amp. con- 
tacta. 7/6 each. P. A P. 
1(8. 

IG. W. SMITH 8 CO (RADIO) LTD 
3 -34 Lisle Street, W.C.2 
Also see opposite pegs 
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MULTIMETERS itop EVERYpurpose,/ 
LAFAYETTE DE -LUXE 100H0 /VOLT 
"LAB TESTER." Giant 611n. scale. Bunt -in 

meter protection. 0/5/ 
25/10/60/260/500 / 
1,000V D.C. 0/3 /10/50/ 
250 /600 /1,000V A.C. 
0/10 /1000A /10100/ 
500mA/2.5/10A, 0 /1K 
1OK /100K /10M /10M 0 
-10 to 49.4dB. 
218.18.0. P. A P. 5/-. 

LAFAYETTE 67 Range 
Super 50121I/volt Multi - 
meter. D.C. volte 12SmV 
-1000V. A.C. volte 1.6V 
-1000V. D.C. current 
26µA -10 amp. Clime 0- 
lOmegO.dB- 20 to +81 
dB. Overload protection. 
112.10.0. Carr. 3/6. 

NEW MODEL 500 80,000 
O.P.V. with overload 
protection, mirror wale. 
0/'5/2.5/10/26/100 /260/ 
500 /1,000v. D.C. 0/2.5/10/ 
25 / 100 / 250 / 500 / 1,000v. 
A.C. 0/60 µA /6 /50/500mA. 
12 amp, D.C.O /60K /6 Meg./ 
60 Mega. 58.17.0. Poet 
paid. 

PROFESSION- 
AL 20,000 opv 
LAB. TYPE 
Multitester. 
Automatic 
overload pro- 
tection, mirror 
scale. Ranges: 1/10/60/250/500 /1,000 volts. 
D.C. and A.C. 0- 500µA, 10mA, 250mA. 
Current: 0 /20K, 200K, 2 megohm. Decibels: 

-20 to +22dB. 25.19.6. 
P A P. 2/6. 
MODEL TE-70. 30,000 
O.P.V. 0/3/15/60/300/800 / 
1,200v. D.C. 0/6/30/120/ 
600 /1,200v. A.C. 0 /30µA/ 
3 /30 /300mA. 0/16K/160K / 
1.6M /16 Meg O. 
55.10.0. P. A P. 3/ -. 

TE-900 20,0000 /VOLT 
GIANT MULTIMETER 
mirror scale and overload 
protection. bin. full view 
meter. 2 colour scale. 0. 
2.6/10/260/1,000/5,000v. 
A.C.0/26/126/10/60/260/ 
1,000/5,000v. D.C. 0/ 
50µA /110/100 /500 mA/ 
10 amp. D.C. 02K/ 
200K/20 MEG. OHM. 
116. P. A P. 5/ -. 

MODEL AS -1000. 100H0/ 
VOLT. 5in. mirror scale. 
Built -in meter protection. 
0/3/12/60/120/300 /600/ 
1,200v. D.C. 0/6/30/120/ 
300/600v. A.C. 0 /1011A /6/ 
60/300mA /12 amp. 0 /2K/ 
200K/2M /200M CI . -20 to 
+17dB. 612.10.0. P. A P. 
3/6. 

MODEL 8601. 2,000 
O.P.V. 0/10 /50 /500/ 
2,500v. D.C. 0/10/60/ 
500/2,500v. A.C. 0/2 
Meg. O 0/250 mA. 
-20 to +36dB. 
49/6. P. A P. 2/6. 

MODEL 
AF -106. 60ßO /Volt. Mirror 
scale, built -in meter protec- 
tion.01.3 /3/12/60/120/300 /600/ 
1,200v. D.C. 0/6/30/120/300/ 
600 /1,200v. A.C. 0 /30µA /6/ 
60 /300mA /12 Amp. 0/1OK/ 
1M /1OM/100MO. -20 to 
+17dB. 58.10.0. P. A P. 3/6. 

4 

NEW CATALOGUE 
Nearly 200 pages giving full details of a 

comprehensive range of COMPONENTS, 
TEST EQUIPMENT, COMMUNICATION 
EQUIPMENT AND HI -FI EQUIPMENT. 

Each section greatly enlarged and fully 
illustrated. Thousands of items many at 
bargain prices. 

Free Discount Coupons Value 101- 

SENO NOW- ON1Y76 PEPI' 

MODEL TE-12 20,000 O.P.V. 
0/0.6/6/30/120/600/1,200/ 
3,000/6,000v. D.C. 0/8/30/ 
120/600/1,200v. A.C. 0/60µA/ 
6/60/600mA. 0/6K/600K /6 
Meg./60 Meg. 11 60pF. 0.2 
mFd.26.19.8. P. A P. 9/6. 

*TRANSISTORISED FM TUNER * 
e TRANSISTOR 
11I011 QUALITY 
TUNER, SIZE 
ONLY 6 x 4 x21in. 
3 I.F. stages. 
Double tuned die - 
criminator. Ample 
output to feed most 
amplifiers. Oper- 

ates on 9V. battery. Coverage 88- I08Mc /s. 
Ready built ready for me. Fantastic value 
for money. 26.7.6. P. A P. 2/6. 
Stereo multiplex adaptors 6 gus. 

TRANSISTORISED 
TWO -WAY 
TELEPHONE 
INTERCOM 
Operative over amazingly 
long distances. Separate call 
and press to talk buttons, 
2 -wire connection. 1000'u of 
applications. Beautifully fin- 
ished In ebony. Suppled 
complete with batteries and 
wall brackets. 
56.19.6. P. A P. 3/8. 

GARRARD DECKS 
Brand new and guaranteed. 
1000 stereo 88. 6.0 
1025 mono 57.10.0 
1025 etereo 57.19.0 
2000 stereo 87.19.6 
2025TC less cartridge 27.19.6 
2026TC stereo 58.19.6 
SP25 Mk. II lese cartridge 511.19.6 
A70 Mk. II less cartridge 212.10.0 
ATOO Mk. II less cartridge 518.19.6 
Carr. 7/6 each. 
Wooden Plinths for Garrard Series 1,000 
2,000, 3,000, etc., with perspex cover 
84.10.0. P. A P. 4'6. 

MODEL TE-80. 20,000 O.P.V. 
0 /10 /50/100 /500/1,000v. A.C. 
0/6/25/50/ ß50/500/1,000v. 
D.C. 0 -60µA, 6/50/500mA. 
0 /6K /60K /600K /6 Meg. 
24.17.6. P. A P. 3/ -. 

ADVANCE 
TEST EQUIPMENT 

Brand new and boxed in original sealed 
cartons 

VM.78 VALVE VOLTMETER 
R.F. measurements in excess of 
100 Mc /s and D.C. measure- 
ments up to 1000V. with 
accuracy of f_ 2 %. D.C. range 
800 MV to 1 KV. A.C. range 
900 MV to 300 V RMS. Re- 
sistance -02 -600 MO. 
Price 272. 

VM.78 AC MILLIVOLT METER 
Transistorised 1 MV -800 V. 
Frequency 1 c/s to 1 Mc /s. 
Price 255. 

V12.79 UHF MILLIVOLT METER 
Transistorised. A.C. range 10 
MV-8V. D.C. current range 
01µA -IMA. Resistance 1 

ohm -10 megohms. Price 5125. 
HIR AUDIO SIGNAL GENERATOR. 

15 cis -60 He /s. sine or square 
wave. Price 530. 

31B AUDIO SIGNAL GENERATOR. 
16 cis -60 He /s. Price 280. 

32B AUDIO SIGNAL GENERATOR. 
M per JIB except fitted with 
output meter. Price £86. 

TT1S TRANSISTOR TESTER 
887 10.0 

Carriage 10 /- per item. 

SINCLAIR EQUIPMENT 
Z12 12 watt amplifier, 89/6 
PZ4 Power Supply Unit 89/6 

Stereo 25 Preamp. 29.19.6 
Q14 Speakers 27.19.8 

Micromatic Radio Kit 
49/6. Built 69/6. Micro 

FM Radio Kit 85.19.6 
ALL POST PAID 

SPECIAL OFFER 
Twp 212 Amps., PZ4 Power Supply. Stereo 
25 Preamplifier, 522, or with two Q14 
speakers 287. 

NEW SINCLAIR 2000 SYSTEM 

35 watt Integrated Amplifier. 229. Carr. 11 -. 
Self- powered FM Tuner, 525. Carr. 5/- \ 

UNR -30 4 -BAND 
COMMUNICATION RECEIVER 

Covering 660 Ke /s -30 Mc /e. Incorporates variable BFO 
for CW /SS /B reception. Built in speaker and phone 
Jack. Metal cabinet. Operation 220/240V. A.C. Supplied 
brand new, guaranteed with inatruc- 13 f1 á, tiona. Carr.7 /6 9 

LAFAYETTE SOLID STATE HA600 RECEIVER 
6 BAND AM /CW /BBB AMATEUR AND SHORT 
WAVE. 160 12e /s-400 He /s and 650 He /s-80 Mc /s. 
F.E.T. front end 2 mechanical filters Hoge 
dial Product detector Crystal calibrator 
Variable BFO Noise limiter S meter 241n. 
Bandspread 280V. A.C. /12V. D.C. neg. earth 
operation BF gain control. Size 15in. x 91ío. x 

Slin. Weight 18 lbs. EXCEPTIONAL VALUE. 
645. Carr. 10 / -. S.A.E. for full details. 
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TRIO COMMUNICATION 
RECEIVER MODEL 9R -59DE 

4 band receiver covering 650 KO to 30 Mc /e. 
continuous and electrical bandepread on 10, 15, 20. 
40 and 80 metres. 8 valve plus 7 diode circuit. 
4/8 ohm output and phone Jack. SSB -CW ANL 

Variable BFO S meter Sep. bandspread 
dial IF 455 Kc /s Audio output 1.5 W. 
Variable 11F and AF gain controls. 115/250V. 
A.C. Mains. Beautifully designed. Size: 7 x 16 x 

IOin. With instruction manu. 1 and service data. 589.15.0, carriage paid. TRIO COMMUN- 
ICATION TYPE HEADPHONES. Normally 26.19.6. OUR PRICE *8.15.0 If purchased with 
above receiver. 

LAFAYETTE PF -60 SOLID STATE VHF FM RECEIVER 

A completely new tranaiotorised receiver covering 
152 -174 Mc /e. Fully tuneable or crystal controlled 
(not supplied) for fixed frequency operation. In- 
corporates 4 INTEGRATED CIRCUITS. Built 
in speaker and illuminated dial. Squelch and vol- 
ume controle. Tape recorder output. 750 aerial 
input. Headphone lack. Operation 230V. A.C./ 
1.2V. D.C. Neg. earth. 287.10.0. Carr. 10/ -. 

LAFAYETTE LA -224T TRANSISTOR STEREO AMPLIFIER 
19 transistors, 8 diodes, IHF music power, 30W 
at 80. Response 30- 20,000 ± 2dB at 1W. Die - 

tortion 1% or less. Inputs 3mV and 260mV. 
Output 3 -1611. Separate L and R. volume con - 
trole. Treble and bass control. Stereo phone jack. 
Brushed aluminium, gold anodised extruded front 
panel with complementary metal case. Size 101 x 
39/16 x 7 13/16in. Operation 115/230V. A.C. 
288. Carriage 7/6. 

50µA 
50 -0 -50µA 
100µA 
100 -0 -100µA 
200µA 
500µA 

87/8 
86/- 

82 /6 
81/6 
87/8 

CLEAR PLASTIC PANEL METERS 
First grade quality Moving Coil panel meters available ex- 
stock. S.A.E. for illustrated leaflet. Discounts for quantity. 
Type MR 38P, tar /rain. square fronte. 
500 -0- 5O0µ96/- SOmA 25/- 160V. D.C...251- 
beet 86/- 100mA 95/- 300V. D.C. ..26/- 
1-0-ImA ..25/- 150mA OSI- 500V. D.C. .. 26/- 
2mA 55/- 200mA 25 /- 750V. D.C...20 /- 
5mA 26/- 300mA 26/- 15V. A.C....26/- 
IOmA .. ..25/- 500mA 25/- 50V. A.C. ...25/- 
750mA ...25 /- 3V. D.C 25 /- 150V. A.C. ..26/- 
1 amp ....ß5f- 10V. D.C. 26/- 300V. A.C...25 /- 
2 amp 25/- 20V. D.C. ...25/- 500V. A.C...86 /- 
5 amp 25/- 20V. D.C. ...26/- 5 meter ImA 29/6 
20mA 26/- 100V. D.C. .25 /- VU meter ...38/6 
Postage Extra. larger sizes available-send for lists. 

INTERCOM /BABY SITTER 
Intercoms, ideal for home/ 

office/workshop etc. 
2 -way buzzer call 
system. For leek or 
wall mounting. Sup- 
plied complete with 
connecting wire, 
batteries, instruc- 
tions, 2 station 59/6. 

P. A P. 2/6. 4 station 26.12.8. P. A P. 5 / -. 

GARRARD TAPE 
MOTORS 

Brand new stock as 
used by famous manu- 

facturer. 200/ 
260V. A.C. 
Capstan motor 
15/ -. Fast For- 
ward 10 /6. Fast 

Rewind 10 /8. P. A P. 3/ -. Set of three 
motors 32 /6. P. A P. 5/ -. 

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

3.34 LISLE STREET, LONDON, W.C.1 

OPEN 

9 a.m. to 6 p.m. 
every day Mon- 
day to Saturday. 
Trade Supplied. 
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1(11 
PRACTICAL! 
VISUAL! 

EX =G1 
a new 4 -way method of mastering 

ELECTRONICS 
by d o i n g - and - seeing .. 
1' OWN and 

HANDLE a 

complete range of present - 
day ELECTRONIC PARTS 
and COMPONENTS 

Úr 
- 

--f - arM 
_a 

2/ BUILD 
and USE 

a modern and profes- 
sional CATHODE RAY 
OSCILLOSCOPE 

READ and 
DRAW and 

UNDERSTAND 
CIRCUIT DIAGRAMS 

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

VALVE EXPERIMENTS 
TRANSISTOR EXPERIMENTS 
AMPLIFIERS 
OSCILLATORS 
SIGNAL TRACER 

PHOTO ELECTRIC CIRCUIT 
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. 

POST NOW 

FREE for 
I BROCHURE I 

I or write if you prefer not to cut page 

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

NAME BLOCK CAPS 
ADDRESS PLEASE PW L 1_ 
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PRACTICAL 
WIRELESS 

Vol 44 No 9 

Issue 743 

JANUARY 1969 

TOPIC OF THE MONTH 
State -of- the -Art 

SEMICONDUCTORS personify the modern image of 
radio and electronics, even for the home constructor, 

yet on looking back over the years some quite surprising 
facts emerge. We can, in fact, go back to Munk Af. 
Rosenshold who in 1835 discovered that certain solid 
substances possessed rectifying properties. As is so 

often the case, he was in advance of his times and the 
idea lay dormant until rediscovered by F. Braun in 1874. 

A year before this, a checker working on underwater 
telegraph cables noticed that the resistance of a certain 
material varied according to the light falling on it. The 
material was selenium and three years later it was 
discovered that this material possessed the property of 
rectification. 

These facts lay virtually untapped until the turn of 
the century when, strangely enough, thermionic valves 
and what we now call semiconductors vied with each 

other for popularity. For many years, however, it was 
the semiconductor which reigned supreme and it is 

interesting to note that in 1906 Pickard invented a 

silicon detector for use in wireless equipment, a 

device which was in fact a point- contact rectifier. 
Three years later Eccles devised a crystal diode 
oscillator. Later, in 1924, Lossev achieved oscillations 
with semiconductor diodes. 

During the late 1920's and the 1930's the thermionic 
valve ousted semiconductors but during World War lI 

crystal detectors were widely used in radar equipment. 
Then in 1941 came another landmark -the invention of 
the junction diode -and the way lay open for a 

remarkable comeback of semiconductors. 
In December 1947, Bardeen and Brattain produced 

in the Bell Telephone Laboratories a crude prototype 
of a crystal triode and this device, named the transistor, 
was the one which can be said to have administered 
the coup de grace to the future of thermionic valves. 
From this starting point sprang the junction tran- 
sistors and other modern semiconductor devices, 
leading to the integrated circuits now beginning to 
become a vital factor in the progress of radio an 

electronics. 
The age of the solid state can, therefore, be said to 

have really begin 21 years ago, and in saluting the 
many pioneers who have made this possible we 
celebrate the occasion with a special feature starting on 
page 664. W. N. STEVENS- Editor. 

NEWS AND COMMENT 
Leader 661 

News and Comment 662 

Radio Engineering and Communi- 
cations Exhibition 669 

Letters to the Editor 674, 677 

CQ!CQ!CQICQICQ!CQI 683 
Practically Wireless 

by Henry 693 
New Books 702 

On the Short Waves 
by Christopher Danpure and 
David Gibson, G3JDG 705 

Club Spot -Leyton and 
Walthamstow, G3WHY 709 

MW Column 
by C. Molloy 710 

CONSTRUCTIONAL 
Miniature IC Hearing Aid Amplifier 

by L. McNamara, B.Sc. 670 
Simple Capacitance Bridge 

by P. Cassidy 678 
Pyramid -All Purpose System, 

Part 5 
Three Waveband Superhet Tuner 
by F. G. Rayer 680 

5- 15Mc /s Converter 
by R. F. Graham 690 

OTHER FEATURES 

The Solid State 
by I. R. Sinclair 664 

Repairing Radio Sets, Part 1 

by H. W. Hellyer 684 
P.W. Guide to Components 

Part 2- Capacitors 
by M. K. Titman, B.Sc. 694 

FEBRUARY ISSUE WILL BE PUBLISHED 
ON JANUARY 10th 

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: TEMDIe Bar 4363. Telegrams: Newnes Rand London. Subscription rates, Including postage: 42s. per year to any part of the world. © George 

Newnes Ltd., 1969. 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.... 
TRUVOX INTEGRATED CIRCUIT STEREO TUNER 

The first British f.m. stereo tuner using integrated circuits 
and field -effect transistors has been introduced by Truvox 
Ltd. (of Hythe, Southampton). 

Designed from the outset specifically for stereo recep- 
tion (mono reception is of course automatic when stereo 
is not being received), the new model is designated the 
Truvox Series 200 IC Stereo Tuner. It joins the recently 
introduced Truvox Series 200 range; hi -fi amplifier, tuner, 
loudspeakers, mono and stereo tape recorders. 

Sensitivity is 2.0 /µV for 30dB quieting IHFM, 
for -3dB limiting, 5.0 /µV for 200kc /s bandwidth. 
Frequency response is: 20c /s to 15kc /s +1dB before 
de- emphasis and steep notch filters. Price is f59 10s. Od. 

ISWC ANNIVERSARY 1929 -1968 
Surely something to celebrate. The existence of the 
ISWC for 40 years. The ISWC image was created on 
4th October, 1929, by a little band of short wave 
enthusiasts in the USA, among them Arthur J. 
Green, Jacob Kleimans, Joseph B. Session, Charles 
Schroder and George F. Brooks. To form a medium 
for the exchange of short wave station information 
and a contact among those who were interested. 
Short wave radio was a new thing. There were only 
a few experimental stations on the air. No one had 
ever thought to publish news on short wave 
stations. It was essential for the listeners who were 
interested to have some information on the stations 
that were to be heard if they were to have an equal 
chance of hearing them, for there was no other 
guide. No other short wave clubs. No World Radio 
Handbooks. No Sweden Calling DX -ers or the like. 
No DX Parliament or European DX Council. ISWC 
were publishing International Short Wave Radio 
and membership was spreading across the world, 
bringing with it a greater exchange of information 
and the fostering of international friendship 
through short wave radio and the ISWC. ISWC is a 
non -commercial organisation end for those who 
work for it, it is a labour of love. 

RODING BOYS' SOCIETY: HOLLOWAY BRANCH 
The active boys' Radio /Science Club based in Waltham - 
stow, and known as the R.B.S. has a group going in the 
Holloway area now. Any keen young people in this area 
who would like to join in helping to build up the club room 
and facilities, are very welcome to contact us. Please 
write or call: David Huntly, 262 Hornsey Road, N.7. 

Any boys in the other area (Waltham Forest) are, of 
course, very welcome to visit the Club there. Any enquiries 
concerning the Society can be sent to: Ken Smith, G3JIX 
(Leader), 82 Granville Road, Walthamstow, E.17. 
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RADIO 2 COVERAGE IN SCOTLAND 
On 1st October the BBC opened two additional 
transmitters, at Dundee and Redmoss (Aberdeen) 
transmitting Radio 2 on 202 metres (1484kc/s). The 
cities of Dundee and Aberdeen, and their environs, 
are served by the new transmissions. 

On the same date the wavelength of the existing 
Radio 3 transmitter at Dundee will change from 194 
metres (1546kc /s) to 188 metres (1594kc/s). 

The new transmitters at Dundee and Redmoss will 
join the existing stations at Edinburgh and Glasgow 
on 202 metres in augmenting the medium -wave 
coverage of Radio 2 in Scotland. The Edinburgh and 
Glasgow transmitters were recently increased in 
power to provide further improvements in the 
service. These four stations offer good reception 
of Radio 2 to many listeners who have difficulty in 
receiving the long -wave transmissions on 1500 
metres (200kc /s) from Droitwich. 

NEW RADIO 1 TRANSMITTER 
On 3rd November the BBC opened a new Radio 1 trans- 
mitter to serve the Bournemouth area, on 202 metres 
(1484kc/s). This transmitter extends the coverage of 
Radio 1 to Bournemouth and Poole and their environs 
bringing the number of Radio 1 transmitters to seventeen. 

PUT ON A CHARGE! 

A low- priced battery charging system called 'Pence/" is 
announced by DCB Instrument & Lighting Company of 
Austin House, Croft Road, Crowborough, Sussex. 

Recent field tests have demonstrated that the MN 1500, 
the popular battery in the transistor radio and photographic 
fields, can be recharged between ten and thirty times 
(depending upon operation conditions) by the "Pence/" 
Battery Charger. 

As a replacement set of alkaline manganese 1500 type 
cells costs 11s. and has a limited life in a transistor radio, 
it is apparent that the initial outlay of 79s. 6d. which 
includes four alkaline manganese 1500 type cells, is soon 
recovered. For further details contact DCB Instrument and 
Lighting Company, Austin House, Croft Road, Crow - 
borough, Sussex. 
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NEWS AND commENT.... 
HOME ELECTRICIANS KIT 

The new Bib Home Electricians Kit comprises of the new 
Model 5 self- opening wire stripper and cutter, a reel of 
insulating tape, 5 and 15 amp fuse wire, Ersin Multicore 
match melting tape solder (no soldering iron required), 
two Bib flex shorteners, for shortening leads and cables 
without cutting, and plug size screwdriver to suit all types 
of domestic plugs. Price is 14s. 6d. 

GET IT TAPED LADS! 

Philips Electrical have invited Britain's half -a- 
million Scouts to take part in a £1,000 tape record- 
ing contest. 

Trips to Holland, tape recorders and accessories 
and special tours of recording studios are among 
the prizes offered. Cub Scouts (8 -10 years), Scouts 
(11 -15 years), Venture Scouts (16 -20 years), adult 
leaders and regular supporters are all catered for in 
the various sections of the contest. 

Typical recording assignments asked for by the 
organisers are: a tape- recorded report of an 
expedition, a dramatic or musical item including 
pop and folk music, a series of sound effects, a 

message for Scouts overseas and interviews with 
local personalities. 

Entries have to be between three and five minutes' 
duration and recorded at 18 or 3; inches per second. 
Closing date is 1st March, 1969. Entry forms are 
available from all major Philips agents and Gilwell 
Park International Adult Leader Training Centre, 
Chingford, London, E.4. 

CONCRETE- TRANSISTOR?? 
A "concrete- transistor" developed at the USSR Institute 
for Industrial Concrete Structure and Goods Prefabrication 
is employed at leading Soviet enterprises for reinforced - 
concrete element prefabrication. It is designed for con- 
trolling the strength and homogeneity of steel- concrete 
elements and structures and can be used for the defecto- 
scopy of wood, ceramics and other building materials. 

The instrument measures the rate of the diffusion of 
longitudinal ultrasonic waves in the material under investi- 
gation; quality can also be appraised by the magnitude of 
these waves. Errors in determining the strength of concrete 
lie within a narrow range, as compared with the results of 
compression tests by mechanical methods. 

The measuring principle employed in the circuit does not 
require the use of an electron -beam oscillograph which is 

essential for measuring the time of supersonic diffusion. 
The system of discrete time count makes lower demands 
on the operator and precludes objective errors. 

MW -DXers PLEASE NOTE 

If you are interested in medium wave DX, please 
note that the fifteenth series of Medium Wave 
News is now being published. Issued to subscribers 
monthly from November to April, plus an extra one 
in June, this newsletter is packed with compre- 
hensive and up -to -date news of medium wave DX 
happenings. It includes as regular features, the 
monthly DX log, World of Radio and Verification 
Section, together with such articles as Antenna 
Forum, Reception Analysis and other information 
features. This publication is essential for the keen 
MW -DX fan. Details from K. Brownless, 7 The 
Avenue, Clifton, York, YO3 6AS. Please enclose a 

s.a.e. Please note that we are starting our MW 
Column on page 710. 

GERMAN STEREO 

Two new mains operated stereo record players are an- 
nounced by Bruns of Hamburg, Germany. They are model 
SH 41 St with a manual 4 -speed deck and model WH 50 St 
with 4 -speed autochange deck (see photograph). Double 
wide frequency response transistorised amplifiers feed 

separate 62in. speakers through individual gain and tone 
controls. Output is 2 x 2 watts. The speakers are neatly 
housed in the twin cabinet lids. Dimensions: 17* , 10 x 
51in. Finish is dark walnut. Recommended retail prices: 
SH 41 St 3Ogns. (inc. P.T.); WH 50 St 4Ogns. (inc. P.T.) 

OTLEY RADIO SOCIETY 

Meetings are held every Tuesday evening at our own 
premises in Otley. The Society has its own call sign 
-G3XNO -which is on 160 metres every Tuesday 
evening. Four members recently passed the Radio 
Amateurs' Examination and are now learning 
morse while another nine members are running an 
RAE course for next year's examination. 

On 10th September we held an open evening 
welcoming wives and friends of members, forty 
people in all being present. Members had been 
making radio and electronic equipment for several 
months to enter the Construction Competition 
which was judged by three visitors during the 
evening. The winner of the senior section was 
K. Pickard with an Electronic Time Switch with 
Binary readout, and in the junior section P. Fox 
with a Transistor Stereo Amplifier. 

Further details about the Society are available 
from the Publicity Officer, M. T. George -Powell, 
G3NNO, 82 Forest Avenue, Starbeck, Harrogate. 
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R. SING 
PART 1 

T is now almost exactly twenty -one years since 
William Shockley, working at the Bell Telephone 
Laboratories, announced that he had constructed 

the first working transistor. In the intervening years 
that primitive point -contact laboratory curiosity has 
grown into a precision device produced in millions, 
and has bred a host of newer devices, including 
f.e.t.s, thyristors, tunnel diodes and diode lasers 
all of which were undreamt of only twenty -one years 
ago. 

That discovery did more than 'produce a new 
device, a new technology and a new industry: it 
brought to the attention of everyone the remarkable 
advances in a branch of physics which had up till 
then been the province of a few researchers -the 
physics of the solid state. Those of us who had been 
familiar with the ideas of vacuum physics and their 
application in thermionic valves suddenly had to 
accustom ourselves to talking of holes, lattice 
defects, impurity conductivity, traps, tunnelling and 
all the rest of the language which solid state 
electronics developed. Since then it has been as much 
as electronics engineers could do to keep up with 
the circuit behaviour of new devices without having 
to cope with their theory of operation. 

The time has come, however, when it is more and 
more difficult to understand the newer devices with- 
out at least a smattering of such understanding. The 
physics which we learned at school is of little use 
to us in this connection: even at "A" level it deals 
with very little which was not known in 1850. We 
must now learn the physics which has developed in 
this century, containing ideas which seem so strange 
as to be almost unbelievable but whose proof is all 
around us. 

Electronics may be said to have started with the 
discovery that atoms, the basic units from which all 
substances are made, can be split into nuclei, which 
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are heavy and positively charged, and electrons, 
which are light and negatively charged. Before the 
end of the nineteenth century it had been shown 
that electrons were the same as the "cathode rays" 
which had been observed in gas discharge tubes, 
and their important properties, attraction to a posi- 
tive plate and repulsion by a negative one, deflection 
by a magnet, heating a substance struck by them 
and fluorescence in certain minerals, were all well 
known. 

At that time the atom was thought to consist of 
a core, the nucleus, with the electrons clinging to it 
tightly, but the work of Rutherford and others 
(including Geiger, of Geiger -Müller counter fame) 
showed that the structure behaved much more like 
a very small positive core, the nucleus, surrounded 
by electrons at a distance very large compared with 
the diameter of the nucleus (about 100,000 times). 
The nucleus was positively charged and the number 
of negatively charged electrons was just enough to 
balance the positive charge on the nucleus. 

The problem which next arose was why the atom 
did not collapse due to the attraction of the positive 
nucleus and the negative electrons. The most obvious 
answer was that the electrons were spinning round 
the nucleus at such a speed that the centrifugal force 
exactly balanced the electrical forces, but this still 
did not explain why the electrons should not grad- 
ually spiral into the nucleus, just as a weight tied to 
a string and revolving round a pole gradually loses 
energy and moves in "ever decreasing circles" in the 
manner of the legendary oozlem bird. 

This puzzle was solved by a series of guesses. 
Anyone can guess, but it takes a genius to guess 
correctly in matters of this sort, and the guessers 
in this case were called Planck, Bohr and Sommer - 
field. In I900 Planck had put forward his Quantum 
Theory which implied that everything was atomic, 
and that there were atoms of light, electrical and 
mechanical energy, and all radiated waves. These 
"atoms" of light and radiation he called "quanta ". 
One quantum, he thought, was the least amount of 
energy change which could take place. At first sight 
this did not seem reasonable; it was like saying to 
an electrical engineer "You may have supplies of 
200V, 220V, 240V etc., but never 210V, 230V etc." 
Nowadays we are accustomed to the idea of 
quantities varying in steps; we have tapped trans- 
formers, wire wound potentiometers, preferred value 
resistors, and although these are large steps the idea 
is there. The quantum is a very small amount of 
energy (6.6 x 10 -27 erg /sec.) and our senses could 
hardly distinguish such small steps of energy from a 
smooth change. When we are dealing with atoms, 
however, the difference is important, and we must 
use the quantum theory. The quantum theory was 
extremely successful: it explained exactly the relation 
between the energy of radiation and the temperature 
of the radiating object, and was used by Einstein 
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Fig. 1: Possible orbits and 
energies of an electron. 
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to explain photoemission -the idea being that one 
quantum could eject only one electron from a 
substance. 

When Bohr and Sommerfield applied quantum 
theory to the atom (Fig. 1) they used the principle 
that the energy of an electron could only be one 
of a series of energies or energy states which were 
each a quantum of energy apart. This idea, dating 
from 1915, is one of the most important principles 
in physics. In its later form of Quantum Mechanics 
it has explained and led to the construction of such 
devices as masers, lasers and transistors in the field 
of electronics alone. 

One more point remains before we can move on 
to the problems of solid state physics. Experiments 
in 1927 showed that beams of electrons could behave 
exactly like beams of short -wave light, and that there 
was a direct connection between the energy of the 
electron beam and its apparent wavelength. Mathe- 
maticians later showed that the same equations which 
were used to describe light and other forms of radi- 
ation could also be used to describe electrons, and 
this approach, founded by de Broglie and Schrod- 
inger, has been immensely useful in work on the 
theory of solids. 

PROBLEMS OF SOLIDS 

To any physicist of the last century the structure 
of solids seemed to be one of the most difficult 
of all problems and one least likely to be solved. 
It was generally agreed that the difference between 
solids, liquids and gases was one of the spacing 
between the atoms, the atoms in liquids being rather 
farther apart than in solids, and the atoms in gases 
much farther (ten times) apart. This was sufficient 
to explain such matters as boiling and freezing and 
latent heat but many others could not be explained. 

Among the inexplicable problems was electrical 
conductivity. If we compare the electrical conduc- 
tivity of different solids, the most striking fact is the 
huge range of values. The conductivity of the best 
conductor at room temperature (silver) is about 
1030 (a short way of writing the figure 1 followed 
by 30 zeroes) times the conductivity of the poorest 
(p.t.f.e.), yet both these substances are solids, made 
of atoms which are constructed of nuclei and 
electrons. If, as we believe, electrons are the means 
of carrying electric current in solids -and they 
certainly are in gases (at low pressure) -why is there 
this difference, which is the greatest span of differ- 
ence in all measurable quantities ? 

Solids also differ greatly in their ability to conduct 
heat. Schoolboys used to be taught that a good 
electrical insulator was a good heat insulator, but 
experiments on the conduction of heat at low tem- 
peratures showed that sapphire crystals were better 
conductors of heat than any metals, though they 
were electrical insulators. 

These questions were difficult enough, but there 
were many other curiosities to explain. Why should 
certain metals and alloys be strongly magnetic 
though the remainder of solids were only very 
weakly magnetic ? What was so special about the 
arrangement of atoms which decided whether a sub- 
stance was a metal or a non -metal ? Why did some 
crystals (such as quartz) vibrate in an alternating 
electric field ? These and scores of other questions 
had to be explained by any theory of the solid state. 

BAND THEORY OF SOLIDS 

The simplest possible case of atomic structure is 
the structure of hydrogen gas, whose atom consists 
of a nucleus with one electron. Simple here is a 
comparative term; neither the physics nor the 
mathematics of the problem is simple, but the basic 
ideas can be simply described. The electron belong- 
ing to one nucleus can have various possible values 
of energy but no intermediate values (Fig. 2). At 
room temperature most of the electrons are in the 

Energy 

Highest possible state (ionisation) is with electron free 

First excited state (caused by heating etc.) 

Lowest state of energy (normal) 

Fig. 2: Energy diagram for one electron in an atom. Note how 
the levels become crowded together until separate levels become 

indistinguishable when the electron is free (atom ionised). 

lowest state of energy, but by very great heating or 
by the effect of light or electric current electrons 
can be made to have higher energies. Note particu- 
larly that they must change instantly from one 
energy value to another without ever having any 
intermediate value, and the amount of energy used 
to cause this change must be exactly the difference 
in energy between the two states. When electrons 
return to the normal low state, this energy is given 
out; in most cases this appears as light of a definite 
wavelength. 

When we examine more complex atoms we find 
the same type of structure -a nucleus surrounded 
by electrons -but it turns out that there is a special 
restriction on the way electrons can be arranged. 
If we take a given energy level, which for con- 
venience is described by a set of "quantum numbers" 
which act as map references, we find that only two 
electrons can occupy a level, and even these two 
are not identical in energy because they spin around 
their own axis in opposite directions. We may 
imagine the system as a ladder with the nucleus 
at the foot and two electrons on each rung (though 
the laws about the spacings of the rungs are rather 
more complex) so that electrons can climb up the 
ladder when a suitable amount of energy is put 
into the atom, and fall to the lowest unoccupied 
rungs when left alone, releasing energy in this 
process. 

Energy 

Next level (empty) 

2 
2 
2 electrons 

2 electrons 

Level 2 

Level 1 

Fig. 3: Energy diagram for a nucleus with eight electrons 
(oxygen). Note that level 2 is split into three sub -levels each 

containing the maximum two electrons allowed. 
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This picture of the structure of a substance 
(Fig. 3) works well for gases, where the atoms are 
so far apart that each nucleus affects only its own 
electrons. In a solid, however, the atoms are so 
close that there is a considerable amount of inter- 
action between one nucleus and the electrons 
belonging to the neighbouring nuclei, and this inter- 
action holds the clue to the differences in the 
behaviour of solids. To deal accurately with the 
interactions of just two atoms is a problem in 
mathematical analysis of the greatest difficulty; to 
describe accurately the behaviour of millions of 
atoms is impossible, but a combination of experi- 
ment and theory has enabled us to arrive at ideas 
of solid structure which have fulfilled the most 
important test -that they work. The theory is called 
the Band Theory of Solids. 

If we take two atoms at a considerable distance, 
each with its electrons arranged in their appropriate 
energy levels, and then force the atoms together, 
the energy levels do not remain unchanged. Instead 
the attraction of each nucleus for the other's elec- 
trons causes the levels to be displaced in such a 
way that a range of energies is possible for the 
electrons which formerly occupied the various levels 
in the two atoms (Fig. 4). When this happens, we 
refer to each range of energies as a band. 

When a large number of atoms is arranged in 
a regular way in a crystal of a solid the bands of 
energy are fairly wide and contain a large number 
of electrons. If the energy levels of each atom which 
has contributed to the band are completely occupied 
by electrons then the band also will be completely 
occupied. 

However, if the energy levels are not filled 
either because the atom naturally had these levels 
unfilled or because the electrons have moved to a 
higher level because of energy changes, then the 
band formed by the atoms coming together will also 
not be filled. In general if a band is formed from 
a given number of atoms then it will be full if it 
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Fig. 4: How the energy levels broaden into energy bands as 
atoms approach. 

is occupied by exactly twice that number of 
electrons. 

There is a vitally important difference between a 
filled band and an unfilled band. When a band is 
filled, there is no possibility of electrons moving 
from one nucleus to another. A full band is like 
a road completely jammed with cars; unless some 
gap occurs, no movement is possible except some 
shunting. In a band which is not filled, however, 
there is no restriction on electron movement. There 
is no change needed in energy for an electron to 
move from one nucleus to another, providing that 
there is not another electron of the same energy 
there, and in an unfilled band there need not be. 
When this occurs, then the solid is a conductor of 
electricity. A metal could, in fact, be defined as a 
substance containing unfilled energy bands. Con- 
versely a substance with its energy bands completely 
filled is an insulator. If we heat such a substance 
sufficiently we can give the electrons sufficient energy 
to move to a new band which is unfilled, so causing 
the insulator to conduct, a fact which is known 
and used. 

ENERGY GAPS, OVERLAPS, HOLES 

The theory that the energy levels of single atoms 
merge with each other to form bands does not 
ignore the differences in energy between different 
levels in the same atom. When atoms come together, 
the energy bañds may still be separated from each 
other -our ladder rungs may have become sloping 
platforms -but there may still be a jump from the 
top end of one platform to the bottom end of 
another. In some substances, however, the bands 
may overlap, allowing electrons which had been at 
the lowest level in one atom to reach a higher level 
of another with no jump. There may on the other 
hand be large gaps between the bands, and no 
electron can ever have an amount of energy cor- 
responding to an amount in a gap, just as no one 
can stand on a rung which is missing ! If the gap 
between bands is large a large amount of energy 
(heat, light etc.) must be put into the substance to 
move electrons from one band to another; if the 
gap is small, very little energy is needed. 

This then is the difference between insulators and 
semiconductors. Both have filled energy bands, but 
higher energy bands exist which are empty. In an 
insulator the gap between the top filled band and 
the empty band is large; in a semiconductor this 
gap is small and even at room temperature a few 
electrons can make the crossing to the unfilled band 
to cause some degree of conductivity. 

This is not the whole story, however, as it turns 
out that electrons in the unfilled band do not form 
the only contributor to conductivity. Since the 
electrons have come from a filled band they have 
caused vacancies in this formerly filled band allow- 
ing some movement in that band; i.e. gaps have 
appeared in our traffic jam. Since it is easier to 
think of one gap moving in a band rather than 
millions of electrons shuffling around, we talk of this 
gap or hole as if it were an object with mass and 
a positive charge, and in fact it behaves as if it were 
just this (Fig. 5). 

The contributions of holes to conductivity were 
discovered by measurement of the Hall effect, which 
was predicted in the last century. If current is 
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fig. 5: How a hole is formed in semiconductor material. 
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passed through a slab of material to which a mag- 
netic field is applied at right angles to the direction 
of current, the electrons moving in the material are 
deflected in exactly the same way as the electrons 
in a cathode -ray tube are deflected by a deflection 
coil (Fig. 6). This deflection causes one side of the 
slab to be more negative than the opposite side, 
because of the deflection of electrons to that side. 
The voltage difference is extremely small so that 
accurate measurements of Hall effect were not 
possible until comparatively recently, but it is 
detectable and the predicted negative voltage can 
be found in several metals. In other metals, however, 
the voltage is positive, indicating that the charge 
carriers are either positive or moving in the opposite 
direction. 

It is sometimes argued that holes are not real 
particles having mass and charge and that it is mis- 
leading to write as if they were. Such fictions are 
often desirable, however. Electrons in semiconduc- 
tors often respond to voltages as if they had less 
mass (even negative mass, if such a thing can be 
imagined) or charge than normal free electrons and 
it is easier to keep the usual equations of move- 
ment and use the effective mass or charge of the 
electron as if it were real. In the same way, the 
hole is a convenient way of treating a problem and 
for practical purposes it is no less of an experi- 
mental reality than is the electron. 

SEMICONDUCTORS 

In a pure specimen of semiconductor crystal there 
is a vacant energy band which is only slightly 
separated from a full band. The gap between these 

Current of 
electrons 

Fig. 6: The Hall effect. A mag- 
netic field (above) causes the 
path of current in a material to 
be deflected just as electrons in 
a c.r.t. (right) are deflected, 
causing a difference in voltage 
between opposite sides of the 

material. 

Magnetic field 

bands varies from one material to another (and is 
less in germanium than in silicon) but is small 
enough to allow some electrons to be kicked into 
the vacant band even at room temperature. Increas- 
ing the temperature of the crystals causes very many 
more electrons to cross over so increasing the con- 
ductivity rapidly as temperature rises. It is for this 
reason that all semiconductor devices are sensitive 
to temperature changes (as would be valves if they 
had to work in an atmosphere which was at the 
same temperature as their cathodes), germanium 
being more sensitive than silicon because of its 
smaller energy gap. 

Heating a semiconductor increases the number of 
electrons contributing to conduction and also in- 
creases the number of holes since each electron 
leaves a hole in the otherwise full band. This type 
of conductivity in pure or "intrinsic" semiconductor 
crystals is called electron -hole pair production and 
is not caused by heat only. Electron -hole pairs can 
also be produced by light (photoconductors) or by 
radioactive bombardment (radiation detectors). It 
should be noted incidentally that electrons and holes 
do not contribute equally to conductivity; the elec- 
trons move faster than the holes and so carry a 
greater share of the current. 

What transformed the study of semiconductors 
into a technology which has changed the whole of 
electronics is the effect of impurities on the semi- 
conductor crystal. Each germanium or silicon atom 
in a crystal of germanium or silicon has four elec- 
trons in its highest energy level. If we introduce 
as an impurity among a set of germanium or silicon 
atoms a material which has five electrons in its 
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Fig. 7 (left): N -type material has more free electrons than 
nuclei; a surplus of negative carriers. 

Fig. 8 (right): P -type material has fewer free electrons than 
nuclei -the 'holes" will act as carriers (positive). 

highest energy level, this causes an excess of elec- 
trons in the crystal and so makes for a great increase 
in conductivity by electrons. The amount of impurity 
required is very small; one atom of impurity in every 
hundred million of semiconductor causes the con- 
ductivity to increase by a hundred thousand times. 
In this case we say that the conductivity is n -type, 
because the main or majority carriers of the current 
are negative electrons (Fig. 7). 

In the same way the addition of atoms which 
have only three electrons in the highest energy 
levels causes gaps - holes -to appear in the semi- 
conductor crystal structure and so increases the 
conductivity, though by a lesser amount since the 
majority carriers are now holes. Such material is 
called p -type (Fig. 8) because the majority', carriers 
are the holes which behave as if they were positively 
charged particles. 

The action of adding the impurities is called 
doping, and the amount of doping which has been 
carried out can be measured most accurately by 
measuring the electrical resistance of the doped 
material in comparison with an undoped sample. - 
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THE DIODE 

We are now in a position to understand how a 
semiconductor diode works. Imagine a single 
crystal in which one half has been doped to p -type 
material and the other half to n -type material. This 
constitutes what is called a p-n junction and may 
be made by a variety of methods; in fact the main 
developments in transistors during the last fifteen 
years have been better methods of creating such 
junctions. The normal state of such a junction when 
no bias is applied is shown in Fig. 9, with an excess 

+ + -I- 
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Fig. 9: An unbiased p -n 
junction. The + and - 
symbols denote holes and 
electrons only: nuclei are not 
shown since they do not 
transfer but are fixed in the 

crystal. 

P type 

Junction 

+ + - 
N type 

of electrons on the n side and an excess of holes 
on the p side. When a negative bias is applied on 
the p side and a positive bias on the n side (Fig. 10) 
the positive holes are attracted towards the negative 
bias and the negative electrons to the positive bias 
and the result is that there are practically no 
carriers left near the junction. This lack of carriers 
means that there cannot be any movement of 
carriers across the junction and hence the diode 
does not conduct; it is said to be reverse biased. 

Bias 

Junction 

P + + I++ 
+++++ 

+ - + + + 
Positive holes attracted 
towards negative contact 

Junction emptied (depleted) of 
carriers so no conductivity 

Negative electrons attracted 
to positive contact 

Fig. 10: When a diode is reverse biased as shown here it does 
not conduct. 

As the reverse bias is increased a voltage is 
reached at which holes from the n region and 
electrons from the p region can be attracted across 
the junction and the movements of these carriers 
causes collisions allowing other pairs of electrons 
and holes to move. This is the breakdown of 
reverse -biased junctions called the avalanche effect; 
a similar zener effect occurs at a sharply defined 
voltage which is utilised as a stabilised voltage in 
the zener diode. 

Bias 

t + + 

+ + + + 

Junction - - 
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Forward bias causes carriers to 
cross junction -diode conducts 

Fig. 11: When a diode is forward 
biased as shown here current 
carriers flow across the junction. 

When the diode is forward biased (Fig. 11) so 
that the p side is positive and the n side negative 
both types of carriers move over the junction carry- 
ing their charge with them and so producing con- 
ductivity. It is important to note that both the 
p-type and n -type regions must be formed in a single 
piece of crystal; it is impossible to form an effective 
diode by putting separate pieces of n and p type 
material in contact since the atoms can never be 
made to approach the close spacing which they have 
in a crystal, and without this spacing the energy 
bands of the material are quite different. 

THE JUNCTION TRANSISTOR 

The first transistors made were not junction 
transistors, nor are all diodes junction diodes. A 
point contact made with wire of a suitable com- 
position on to a semiconductor crystal can produce 
a rectifying contact when a large current is passed 
in what later becomes the forward direction. It is 
thought that the action is that of transforming some 
of the metal from the wire into the semiconductor, 
so producing a doped region around the point 
contact. Although point -contact diodes behave 
in essentially the same way as junction diodes, the 
long -obsolete point -contact transistor differed from 
the junction transistor in one very important respect; 
it had current gains of more than unity when 
operated in the common -base connection, and was 
extremely unstable in the common -emitter connec- 
tion. For these reasons and because the commercial 
production and development of junction transistors 
was more promising, the point -contact transistor is 
today a museum piece -a good reminder of the rate 
of scientific progress. 

A junction transistor has three separate and 
+ Collector 

Slightly + 

Reverse 
bias 

r' 

Forward 
bias 

P 
Base 

Emitter 

Fig. 12: A junction transistor consists of two p -n junctions 
back -to -back as shown. When biased as shown here current 

flows through the transistor. 

distinct regions in its crystal. Two regions of 
similar doping form the bread of a "sandwich" 
whose meat is a region of opposite doping. The 
sandwiched region is very lightly doped, compared 
to the other two regions, and is also very thin, with 
widths measured in millionths of an inch. 

In Fig. 12 the principle of the n -p -n transistor is 
shown. One n region is designated the emitter and 
the other the collector, while the middle p region 
is the base. The emitter and collector could be 
interchanged for low current work, but commercial 
transistors are usually built so that the n region 
designated as collector is better able to dissipate the 
power of operation. 

-continued on page 701 
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1968 INTERNATIONAL 

Radio 
Engineering and 
Communications 

Exhibition 
THE organisers, sponsors and exhibitors were all 

pleased at the support given to the 1968 RSGB 
exhibition at the Horticultural New Hall, Lon- 

don, which ran from 2nd to 5th October. Although 
attendance figures were some 400 down on last year, 
more than 8,000 enthusiasts passed through the turn- 
stiles, many of them from overseas. As usual, the 
exhibition provided a good opportunity to meet 
fellow enthusiasts and judging by the many groups 
of amateurs gathered around the stands or chatting 
over a coffee or glass of beer it still retains the atmos- 
phere of an annual reunion. There was also a series 
of lectures this year, which were fairly well attended. 

The exhibition was formally opened on 2nd 
October at noon by W. J. Sharpe, CBE, the Director 
of Communications, Diplomatic Wireless Service, 
Foreign Office, standing in for the Postmaster - 
General who was unable to attend due to pressure 
of business. Mr. Sharpe commented on the very 
important role that Amateurs can still play in the 
field of radio communications. We were all more 
than a little disappointed that the expected 
announcement on the proposed new Beginners' 
Licence did not materialise and could get no satis- 
faction from the GPO. 

Exhibitors occupied 38 stands, ranging from com- 
ponent and equipment manufacturers, publishers, 
associations and Services. The RSGB had the largest - 
ever display and featured the latest edition of the 
Radio Communication Handbook, a fine new pub- 
lication which will shortly be reviewed in these 
pages. 

The three Practicals- Wireless, Electronics and 
Television- shared a large stand, displaying equip- 
ment and providing an opportunity for readers 
to meet members of the staff. On the P.W. section 
were previews of various constructional projects 
scheduled for publication in the near future. These 

Here can be seen some of the constructional projects that will 
be featured in Practical Wireless in the near future. 

included a new f.m. tuner (to be published in 
February), a progressive superhet receiver (March), a 
calibration oscillator (April), a comprehensive audio 
mixer and a transistor tester. Look out for these on 
our future- announcement notices. 

The theme of the Practical Television display was 
"colour television" and this was backed up by an 
operational GEC 2029A colour receiver, which gave 
excellent results under often adverse viewing condi- 
tions. It was running from an I8- element J -Beam 
aerial mounted on the roof of the exhibition hall 
and it was a matter of some surprise that the signals 
being radiated from the forest of aerials on the roof 
from the various amateur stations operating through- 
out the exhibition caused virtually no interference. 

Another regular feature of the exhibition was the 
presentation of awards for various pieces of home 

Part of the Practical Television display showing the GEC 2029A 
colour television receiver. 

constructed equipment in different categories. Those 
awarded this year were: 

The Exhibition Organisers Award (G4KD Plaque), 
awarded for the best piece of equipment on display 
went to B. C. Seedle, G3UIT/G6ACJ /T for his four 
metre a.m. /c.w. transmitter and 28Mc/s s.s.b. trans - 
verter. 

The Horace Freeman Trophy, awarded for the 
most original piece of equipment went to S. Weber, 
G8ACC for his solid state 432Mc /s transmitter. 

Merit prizes were awarded as follows: 
For the best transistorised equipment; C. Sharpe, 

G2HIF (144Mc /s solid state linear amplifier). 
For the best valved equipment; G. R. Jessop, G6JP 

(The 2 -50 transmitter). 
For the best ancillary equipment; C. F. Dorey, 

BRS16468 (Filter response curve, display unit). 
Special Merit Prize for the "Amateur- Amateur "; 

R. C. Arnold, BRS29738 (All band communications 
receiver). 

We very much enjoyed the show, not only as 
exhibitors but as an opportunity to meet old friends 
and make new ones. Thank you, RSGB, and we look 
forward to another successful exhibition next year. 

669 

www.americanradiohistory.com

www.americanradiohistory.com


miniature i. e. 
hearing aid 
amplifier 

L. Mc Namara B. Sc. 
THE use of integrated circuits in amateur equip- 

ment is becoming more popular especially 
since their prices have come more into line with 

their discrete counterparts. The amateur can now 
decide to use them on their own merits. Their small 
physical size, durability and ruggedness make them 
ideal in applications where they are liable to get 
rough handling. The present article describes the 
construction of a miniature hearing aid amplifier 
which compares in performance and cost with com- 
mercial units more than double its size. 

CIRCUIT DESCRIPTION 
The prototype amplifier was built around a 

Westinghouse type WC183 integrated circuit. The 
circuit as shown in Fig. 1 consists of an eight tran- 
sistor balanced amplifier whose operation can best 
be understood by considering it as two independent 
four transistor amplifiers fabricated on a single 
silicon chip. The input signal is fed to Tr1 which 
acts as a common -emitter amplifier stage whose 
output is directly coupled to Tr2 which also operates 
in the common -emitter mode. Biasing for Trl is 
provided by the d.c. feedback loop from the collec- 
tor of Tr3 which in turn also provides a certain 
amount of degeneration or negative feedback since 

5 
o 

Tr1r4 
11 5 5 

3 _ 
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the output of Tr3 is opposite in phase to the input 
signal applied to Tr1. The emitter of Tr3 will usu- 
ally be decoupled to earth in a practical amplifier 
circuit. Direct coupling is also provided between Tr3 
and the output transistor Tr4 which in the present 
design operates in conjunction with Tr8 as a class 
AB output stage. Tr5, Tr6 and Tr7 operate in a 
similar fashion and since the whole unit is direct 
coupled throughout there are no frequency limiting 
components and the unit can operate well above 
the audio range of frequencies. 

Figure 3 shows the circuit diagram of the com- 
plete amplifier. The input from the microphone is 
fed to pins 3 and 7 of the i.c. via two isolating capa- 
citors Cl and C2. As the input impedance of Tr1 
and Tr5 is fairly low the use of a magnetic micro- 
phone with an impedance in the range of 10 -50k11 
is recommended for really satisfactory operation. 
If a crystal microphone is to be used an external 
emitter -follower stage would be needed to provide 
proper matching. 

OUTPUT TRANSFORMER 

The primary winding of transformer T forms 
the load for the output pair Tr4 and Tr8, each 
terminal being bypassed by an 0.01µF capacitor. 
These help to stabilise the circuit by preventing 
spurious high frequency oscillations. Choice of out- 
put transformer is not critical and any surplus trans- 
former with a primary coil resistance between 100- 
50052 will suffice. Its output impedance should 
match the type of earphone used to ensure maxi- 
mum efficiency and a crystal earphone was found 
to work quite satisfactorily with a high output 
impedance transformer. The transformer specified 

Fig. 1(left): Complete 
circuit of the West- 
inghouse WC183 in- 

1O tegrated circuit. 

Fig. 2 (right): Physi- 
cal dimensions and 
outline of the i.c.- 
top view of the unit. 
Lead 1 is identified 
by the spot of paint 
adjacent to it. 
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INCREASE 

YOUR 

KNOWLEDGE 

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 
C. & G. Telecommunication Technicians' Certs 
C. & G. Electronic Servicing 
R.T.E.P. 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 -salve Superher 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. 

r 

MEMBER OF THE ASSOCIATION 

OF BRITISH CORRESPONDENCE COLLEGES 

THERE IS AN I Cs COURSE FOR YOU 

Whether you need a basic grounding, tuition to complete 
your technical qualifications, or further specialized 
knowledge, ICS can help you with a course individually 
adapted to your requirements. 

There is a place for you among the fully- trained men. 
They are the highly paid men -the men of the future. 
If you want to get to the top, or to succeed in your own 
business, put your technical training in our experienced 
hands. 

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

FILL IN AND POST THIS COUPON TODAY 

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

PLEASE SEND FREE BOOK ON 

NAME 

ADDRESS 

Ì 

OCCUPATION AGE 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. 170, INTERTEXT HOUSE, PARKGATE ROAD, London, SW11 
1/69 
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Multi Purpose Neon Tut Unit. Robust, useful and 
Instructive, testa Insulation, capacity, continuity, 
resistor, volume controls, oleo acts as signal 
injector and L.T. fault finder, kit comprises neon 
Indicator, 4 -way wafer switch, ebonite tubes, 
resistors- condensers, terminals, etc., with dia- 
gram, only 9/8, plus 2/- post and insurance. 
6 Push Switch. One push operates mains ou /off 
switch, the other four operate various on /off and 
change-over switches, 8/6. 
A.E.I. Emotional H.P. Motor. 200/260 v. 50/80 
c.p.e. enclosed, continuous rating 1/40 h.p., ex. 
equip. Perfect order, 19/6, plus 4/8. 
Experimenting with ultra 140160' Philips U.V. 
lamp, 18/8; holder and control gear 19/6. 
O.E.C. Bleak Light Tube for experiments and 
special lighting effects -40 watt 2ft. tubes only, 
14/6 each; holders and control gear, 19/6, plus 
4/6 post. 
Cloak Motor. 230v. 50 cps synchronous -self 
starting, 8/6. 
Pentode Output Transformer. Standard else, 40 -1, 
ex- equipment but OK, 4/8 each, 48/- doz. Poet 
paid. 
E.H.T. Condenser. 0 -1 mid. 5 kV, 8/6 each. 
Neon Mains Tester, 1/8 each, 12 /- doz. 
Flood Lamp Control. Our dim and full switch Is 
ideal for controlling photo flood lamps; it gives 
two lamps to series, two lamps full brilliance and 
lamps off. Similar control. of other appliances can 
be arranged where used in pair or where circuit 
can be split exactly in half. Technically the switch 
Is known as a double -pole change over with off. 
Our price 4/6. 
Sub- Miniature 8111oun Diodes. General purpose 
type with gold -plated leads, 1/- each or 7/6 per 
dozen. 
Message Tapes. 225ft. Tape on 31n. spools, nor- 
mally 4/0 each, we offer 4 tapes for 12/8. 
White Circular Flex. Ideal for lighting drops, 
twin made by BI(X;. Usually 8d. yd., 100 yd. roll 
for 80 / -, plum 8/- postage. 
Edgewise Control. Morganite, as fitted many 
transistor radios, 2K or 5K with switch, 9/8 each 
or 24/- per dozen. 
19V Invader. Full transistorised for operating a 
20 -watt fluorescent tube, size 81n. long x 11 x 11. 
68.10.0. Poet and Insurance 3/ -. 
StBoon Reotlfier. Equiv. BY100 750mA 400V., 
10 for 80 / -. 
Miniature Pickup for 71n. recorde made by Coemo- 
ode, crystal cartridge with sapphire stylus only 

8/9 or 38/- dozen. 
Teleseopio Aerial for radio or transmitter, chrome 
plated, 6 section extends from 7fin. to 47in., 
7/8 each, 44 per dozen. 
Midget Neons for mains Indicators, etc., 1/8 each 
or 12/- dozen. 
Compression Trimmers. Twin 100pF, 1/- each; 
9/- per dozen. 
Bin. PM Loudspeaker. 3 ohm, 12/8; 80 ohm, 18/6. 

MAINS MOTOR 
Precision made-as used In record decks and tape 
recorders -Ideal also for extractor fans, blower, 
heater, etc. New and perfect. Snip at 9/6. Postage 3/- 
tor first one then 1/- for each one ordered. 12 and 
over post free. 

WORKSHOP or REFRIGERATOR? 
Many readers will have found to their dismay 
that the loft, garage or shed, which they so 
carefully converted into workshop, is lust a 
refrigerator In the winter -it can't be used, 
because it never gets warm until It le time to 
finish. The answer is "RADIANT ZONE HEATING ". Benefit from this type of heating Ix Immediate and low In cost. Our Radiant Zone Heaters (made by the famous Philips Company) are Inter- 

nally mirrored glass tubes with built in 600 watt heat and light elements. Four of these over the average size bench is all you need and will cost only about 4d. an hour to run. Ideal also under typists' desks. Keeps legs and knees warm, no matter how mini the "mini ". Price Is 27/8, post and Insurance 4/8 on one or any quantity. 0 RADIO STETHOSCOPE 
Easiest way to fault And- traces signal from aerial to speaker -when signal stop, you've found the fault. Use It on Radio, 
TV, amplifier, anything- complete kit comprises two special 
transistors and all parts Including probe tube and crystal 
earpiece. 29/8 -twin stethoset instead of earpiece 11 /- extra - 
poet and Ins., 2/9. 

ELECTRIC CLOCK WITH 25 AMP. SWITCH 
Made by Smith's these units are as fitted to many top quality , 

cookers to control the oven. The clock is mains driven and 
frequency controlled so it le extremely accurate. The two 
small dials enable switch on and off times to be accurately 
set. Ideal for switching on tape recorders. Offered at only 
a fraction of the regular price -new and unused only 89/6, 
less than the value of the clock alone -post and Insurance 
2/9. 

DEAC RECHARGEABLE BATTERY 
3.6V -500mA hr. -size 14 x I fin. dia. really powerful will deliver 1 amp for hour. Regular price 88/6 each -our 
price 18/8 each unused but ex- equipment. 

Precision Wheatstone Bridge. Opportunity to build cheaply.100K wire wound pot. 15W rating, only 6/ -. 
Sheet Paxolln. Ideal for transistor projects. 12 panels each bin. x 8in., 5/-, Transistor Ferrite Slab Aerial with medium and long wave rolls, 7/8 each. 

Where postage is not stated then order. 
over £3 are poet free. Below 43 add 2/9. 
Semi- conductors add 1/- post. Over £1 p.r'i 
free. S.A.E. With enquiries please. 

Rotary Cam Operated Swlteh. 12 positions each of 
which close a separate pair of contacts except the 
last which leaves them all open. Contacts rated at 
250V 18 amps, 16/- each. 
Rotary Cam Operated Switch. 4 positions: 1st 
position all contacts open; 2nd contact 1 closed; 
3rd contacts 1 and 2 closed; 4th contacts 1, 2 and 
3 closed. Contact rated 260V 16 amps, 8/8 each. 
Under Carpet Heating Klement. Waterproof 
plastic covered element 12 yds. long, 900 watt, 
18/6 each. 
Breast Microphone. Fine American made dynamic 
type, adjustable on breast plate with neck straps, 
7/8, post 4/8. 
Circular Fluorescent. 22 watt, 91n. dlam. tube 
complete with choke, starter, holden and chrome 
clips, 89/8, poet, etc., 4/6. 
Midget Relay twin 260 ohm colla, size approx. 
If in. x lin. o lin. 4 pairs changeover contacts, 
7/6 each. 
P.O. Type Belay. Twin 200 ohm coils, size approx. 
3in. x 2in. x tin. 4 pairs changeover contacts, 
8/8 each. 
Printed Wrenn Board, Edge Connector, solder 
terminations. 32 contacts, standard spacing for 
veroboard, etc. Bin. long but easily cut. 7/6 each, 80/- doz. 
1,000W Fire Spiral, replacement for most fires.1 /8 
each, 12/- doz. 
60 ohm 60 watt Wire Wound Pot- meters, 8/8 each. 
1 Meg Miniature. Pot -meter Morganite standard 
tin. epindle 1/- each; 9/- per dozen. 
1 Meg Miniature. Pot -meter Morganite preset 
screwdriver control. 9d, each; 8/- per dozen. 
Pre -Set 100E by Welwyn with Intrleal bekelite 
knob, 1/- each; 9/- per dozen. 
100K Pot -Meter. Miniature type with double pole 
switch and standard tin. spindle, by Morganite, 
8/- each: IB /- per dozen. 
Blaoketstet Glass. Enclosed, normally closed. 
Circuit will open should blanket overheat, 4/8 each. 
Thermal Relay. Can be used to delay the supply 
of HT while heaters warm up, or will enable 
15A loads to be controlled by miniature switches 
or relays. Regular list price over o2, price 7/8 each. 
Siemens High Speed Belay. Twin 1,000 ohm colts. 
Platinum points changeover contacts-Ex 
equipment, 8/6 each. 
Toggle Switch Bargain. l0A 260V normal one 
hole fitting 2/9 each; or 30/- per doz. 
Electric Lock. 24V coil, but rewlndable to other 
voltages, 4/8 each. 

ELECTRONICS (CROYDON) LTD 
Dept PIN 266 London Road, Croydon CRO -2TH 

READ THIS ADVERTISEMENT 
IT WILL SAVE YOU MONEY!! 

INTEGRATED CIRCUITS 
RCA CA 3020 audio amplifier In TO5 can, contains 7 transistors, 3 diodes, and 
I I rcn)etors. Output 550 mW 3v to 9v operation, 29/ -, 
GE PA884 1 Watt into 2 -3 ohms. Contains 7 transistors, 821 -. 
SINCLAIR IC-10 Superb HI -Fi amplifier giving 10 watts. Bargain, 56/ -. 
OE PHOTO -DARLINGTON AMPLIFIER Phototransistor and amplifier to one, 
25/8. 
TRANSISTORS AC126, AC127, AC128, BA130, BF187, BF173, OC44, OC45, 0070, 0071, OC72, OC81, 0081G, OC82, OC83. All 8/8 each or 7 for £1. 0C25/ 
20/28, 8/6 each. NKT219, b / -. NKT404, 18/ -. BSY95A, 8/8. OA47/79/81/86/91/ 
200,2/3 each. 

8TC 1 Watt Zener Diodes, Mt 17 /6. Our price 15/- for 3. 2.4/2.7/2/3.8/4.3/13/16ï 
18/30v. Over 5,000 different semi- conductors are available from us SAE with 
enquiry. 
LINEAR 5 Watt amplifier, 67.10.0- GARRARD 1000 decks, 97.19.6. AVO 4 Multi - 
minor, 28.19.6. EAGLE TT144 Transistor tester, 14.6.0. SINCLAIR Micromatic 
Kit, 92.7 S. Assembled, 22.16.6. 1,000 OPV Multlmeter AC/ DC current, resistance, 
with leads battery and guarantee, 45/-. 
Sub. Min. mains TRANSFORMERS 6.0.6v. 100mA or 12.0.12v. 50mA. Bargains at 5/8 each. TRANSISTOR POWER PACK KIT, same size as PP3 battery, 12 /8. 
9v DC 6K. VOLUME CONTROLS with spindle, on /off ewitch, 4/8. Display pack 
of 100 1 watt carbon RESISTORS, range from 10 ohms to 2.2 meg. ohms, 18/ -. 
Transistor ELECTROLYTIC CAPACITORS, 5P. per. pack, 25v or 15v working. 
5, 10, 30 mid., 7/8. 50 and 100, 9/8 per pack. 
BARGAIN PARCELS, contain many useful items, all new stock, including: 
Transistors, transformers, resistors, plugs, sockets, solder, wire, etc., etc. A 
bargain at only 25/ -, pp. 5h. 2 or more 7/6. 
PRINTED CIRCUIT KIT, 4 boards, bath, chemicals, instructions, plans for 
dozens of projects, 11/8. 
N.B.-Cash with order only, no C.O.D. Goods are all brand new, of beet manu- 
facture, and covered by makers full guarantee. Post free (UK) unless shown. 

Send 116 P.O. for full lists. (MAIL ORDER ONLY) 

SOLAR ELECTRONIC CO 
REFUGE BUILDING (3rd Floor), ST. THOMAS STREET 

SUNDERLAND 
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OFTEN THE ONLY CHOICE! 

ALWAYS THE BEST CHOICE!! 

THE 

WORLD RECORD 
AWARD WINNING .iarsricir 

REGD. 

VARIABLE FREQUENCY ANTENNA 

On display and available from all the best 
dealers. 

Or direct from: 

PARTRIDGE ELECTRONICS LTD., 

Caister House, Prospect Road, 
Broadstairs, Kent. 
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Fig. 3: Circuit diagram of the miniature hearing aid amplifier 
incorporating the WC183 i.c. 

is a driver transformer used in reverse, i.e. with its 
primary winding feeding the earphones and its 
centre -tapped secondary being the load for Tr4 and 
Tr8. 

CONSTRUCTION 

The layout for the printed circuit board is shown 
in Fig. 4. The design should be carefully painted on 
a piece of copper laminate board 1 x tin. and then 
dry etched in the usual manner in a solution of 
ferric chloride. 

As the WC183 i.c. in the flat pack version 
measures a mere á x fin. great care should be taken 
in bending its leads to enable them to fit through 
the mounting holes, and of course these holes must 
be reasonably accurately drilled to prevent strain- 
ing the leads. 

Some constructors may wish to dispense with the 
volume control and operate the unit by inserting a 
fixed value resistor with a modified jack socket act- 
ing as an on -off switch. The value of this resistor 
will depend on the sensitivity of the microphone 
but its optimum value can easily be found by con- 
necting a 5k12 variable resistor between pins 2 and 
8 and finding the value which just prevents positive 
feedback. In the prototype the volume control was 
soldered directly to the copper board through the 
terminals of the on -off switch. 

The unit is quite versatile in its operation and will 
give very satisfactory results from power supplies 
between 4.5 and 9V. On a 6V supply it drew 5mA 
and so small batteries will give a reasonably long 
operating life. The manufacturers claim for the unit 
an efficiency in excess of 55% with an overall gain 
of 90dB. 

* components list 

Capacitors: 
Cl 1014F 6V miniature electrolytic 
C2 101.4F 6V miniature electrolytic 
C3 1 Opf 6V miniature electrolytic 
C4 10µF 6V miniature electrolytic 
C5 0.0114F miniature 
C6 0.01µF miniature 

Others: 
VR1 5k52 miniature pot with switch 
T1 Type LT44 transformer (Henry's Radio) 

or any suitable alternative with 100 -50052 
primary winding 

WC183 Westinghouse linear integrated circuit 

To microphone 

To volume control 
Battery the 

and 51 

Output 
to phone 

Battery -ve 
To Si 

To microphone To volume control 

Fig. 4: The printed circuit pattern of the copper laminate board 
used in the prototype. Actual board size 1 x in. 

The amplifier could also be used as a miniature 
audio preamplifier and if the two channels are con- 
sidered as completely separate amplifiers and suit- 
able load resistors are inserted between pins 1 and 
9 and the positive supply it could provide a very neat 
stereo preamplifier. 

PRACTICAL TELEVISION 
* INSTRUMENT C.R.T.s 
The requirements of an oscilloscope tube differ 
widely from those of the well -known receiver 
picture tube. This article provides a detailed 
account of instrument c.r.t.s including such 
sophisticated types as multi -gun and multi - 
trace tubes. Design improvements in recent years 

are described, giving at the same time an insight 
into the associated equipment. How bandwidths 
of 1,500 Mc /s and over are achieved is explained. 

* TV RECEIVER TESTING 
Basic fault diagnosis techniques in the timebase 
generator stages and also how to check the 
operation of the field output stage. 

* CONVERTING 405 -ONLY 
SETS to 625 -LINE OPERATION 
Remarkably good conversions of 405 -only 
receivers for 625 -line operation are possible 
using readily available surplus u.h.f. tuners and 
i.f. panels. This article, the first of two, provides 
detailed guidance on the problems involved and 

the best approach to adopt. 

* COLOUR SERVICING 
Continuing our series on this important subject, 
in the current issue the topic of what servicing 
equipment is necessary for colour work is dealt 
with. 

* R.F. AMPLIFIERS 
The characteristics that determine the perform- 
ance of an r.f. amplifier are set out and the various 
common TV r.f. amplifier circuits described. 

ALL IN THE JANUARY ISSUE 
ON SALE DECEMBER 20th 
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L The Editor d oes not necessarily l endorse the views expressed by correspondents. 

The Beginner's Licence 
I read the letter by Mr. Curtiss 

with a great deal of interest. May 
I be permitted to add a few com- 
ments to redress the balance? 

There are a great many people 
who aspire to holding an Amateur 
Radio Licence and who would be 
prepared to study hard to achieve 
this. At the same time, the condi- 
tions under which they live and 
work may make this aim virtually 
impossible. For example, people 
whose work entails shifts or a great 
deal of travelling precludes their 
attendance at night classes or even 
severely curtails the working of a 
Postal Study Course. 

Are we all to be singled out as 
lazy and illiterate as Mr. Curtiss 
(whose opinion I respect) would 
have us believe? 

An "easy" licence would do 
nothing but harm to the Amateur 
Radio Movement. On the other 
hand a "Beginner's" licence could 
do a great deal of good by raising 
the standard of the RAE and 
therefore of the Movement as a 
whole. 

Such a licence could be based 
quite simply on the following 
terms and conditions: 

1. A written examination com- 
prising: (a) The compulsory Section 
One of the RAE as it exists at 
present. 

(b) Part Two based entirely on 
(i) Frequency control and measure- 
ment. (ii) Interference, types of 
interference, the causes and the 
suppression thereof. (iii) Operating 
Procedure. (Which by the way, may 
help relieve Mr. Meacham from 
long dissertations on warts etc!!) 

2. The GPO Morse Test. 
3. (a) The Licensee to be re- 

stricted to a very small part of one 
of the Amateur Bands. (b) Very low 
Power Emission (not more than say 
2 watts). (c) c.w. telegraphy only. 
(d) The allocation of a Beginner's 
Prefix. 

4. Closer supervision by the GPO 
to be paid for by 

5. A £3 Licence Fee. 
The conditions of such a licence 

would, by their very nature, urge 
the willing and genuine Amateur to 
climb from what could be regarded 
as a sort of Limbo to the Elysian 
Fields that the Full Licence permits, 
while the lazy, the incompetent and 
the less enthusiastic would fall by 
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the wayside or get sent off the air 
or just go QRT, rather than scrape 
up the licence fee for another year. 

I could weep tears of caustic soda 
for poor Mr. Curtiss who, after 
such a fantastic achievement, does 
not append either his call sign or 
the number of his Amateur Radio 
Certificate! - "Aspiring GW3" 
(Llanberis). 

Keep the morse test 
I must disagree with Mr. Wright's 

suggestion that the morse test be 
abolished (November issue). If this 
came about the result would be 
hundreds of Amateurs using 'phone 
only and, as 'phone takes up 
broader bandwidth, a MORE over- 
crowded band. Does Mr. Wright 
want to kill Amateur morse? If he 
does the result will be chaos with 
people using c.w. at two words a 
minute. 

I see no reason why the `B" 
licence should not be extended to 
cover all bands. Those with the 
"A" licence would still have the 
advantage of c.w. operation which 
is the best form of emission when 
conditions are bad or bands over - 
crowded.-R. A. Dixon (Glasgow 
W.4). 

Anti -loudness 
Congratulations on your interest- 

ing "Audio Supplement" in the 
October 1968 issue. Quite correctly 
you caution readers on the use of 
loudness controls. I would like to go 
one step further if I may and ask 
enthusiasts to avoid them altogether. 

Some manufacturers include 
them on cheaper amplifiers as a 
sales gimmick but other manu- 
facturers of high quality equip- 
ment include a loudness control out 
of a sincere belief in a miscon- 
ceived theory. This theory states 
that because the sensitivity of the 
ear falls in the lower frequency 
range, some compensation should 
be provided which boosts the low 
frequencies when the volume is 
reduced. 

The misconception is this. If one 
were at a live concert and moved 
from a front seat to a back seat in 
the concert hall the sound intensity 
would appear to fall with a more 
noticeable loss in the lower fre- 
quencies. Therefore to produce a 
natural sound a system should give 
the impression of being at a greater 

distance from the source when the 
volume is turned down, without 
frequency compensation! 

With a loudness control one gets 
the impression of low register 
instruments being near while the 
rest of the orchestra is in the 
distance, which is hardly natural! 
And the murky obscure sound 
which results from the use of a 
loudness control can hardly be 
called hi -fi. To give a natural sound, 
which is what is required, the 
system must give a natural tonal 
balance. 

Why then use tone controls at all 
you might argue? Fair comment, 
but I would say that tone controls 
should really be set flat. Any 
adjustment to compensate for a 
system deficiency should not cause a 
deviation from a flat response. Once 
set for a particular condition they 
should remain at that setting 
regardless of the sound level used.- 
lain Smith (Rugby). 

Thank you Scotland 
Thank you for printing my re- 

quest for information on converting 
TVs to oscilloscopes in your "CQ" 
column in the November 1968 
issue. Would you please extend my 
thanks to an anonymous Scottish 
reader who sent me some information 
on how he did it. If he has any 
further hints or anyone else has 
any advice I would be glad to hear 
from them. -G. Johnson (3 Bixley 
Road, Ipswich, Suffolk). 

I agree 
May I fully endorse the views of 

Jonathan Wates (November issue) 
regarding the Beginner's Licence. 

I too am a keen s.w.l. who is also 
tied up with "O" level studies, 
making it very difficult for me to 
allot enough time to study for the 
RAE. 

I feel that it would be a great 
help for Jonathan and I, and a 
great many others, to be given the 
opportunity to transmit on the 
Amateur bands, as this would be a 
very good grounding for when we 
get our full licence. 

So, you licensed experts, spare a 
thought for the volume of our 
school work before you heartily 
condemn the Beginner's Licence 
and all s.w.l.s -C. Williams, A5376 
(Brierly Hill, Staffs.). 
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Wharfedale 
High Fidelity 

single unit speaker 
-Super 8 

£7.6.7 
The Super 8 is a single, wide spectrum loud- 

speaker unit. The massive magnet gives it very 

high sensitivity and it will give a much louder 

and purer sound volume than ordinary 
speakers. 

It is simplicity itself to install in a home -built 

cabinet, needing no special skills. 

The Super 8 will transform the results from 

your radio or radiogram. The sound of your 

television set can be greatly enhanced by using 

the Super 8 with a Wharfedale transforn,er. 

Installed in your car, you will achieve a won- 

derful depth of sound from a normal car radio. 

The Super 8 is a real high fidelity loudspeaker 
and gives a response from 20 Hz to 20,000 Hz 

in a good enclosure. 

. T A 

WHARFEDALE 

RANK WHARFEDALE LTD., 
IDLE, BRADFORD, YORKS. 
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Bargain -Car Radios. Our Price 9 gns. Retail 
value 16 gns. Negative or positive earth (switched) 
fully transistorised (12v) medium and long waves. 
Speaker and fitting kit supplied at no extra cost. 
P /p. 5/ -. 

Intercom /Baby Alarm System. Fully 
transistorised ideal for home, office or 
workshop. Robust construction, offered 
at a fraction of retail price 47/6 - 2/6 
p /p. 

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

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

BASF TAPE 

5i n. 

51in. 

7in. 

LONG PLAY 

900ft. 17/- 

1200ft. 21/6 

1800ft. 33/ 

Bargain- Changer Decks at 
Ever 
Plinth WB1 
£2.15.0 
Cover SPCI 
£2.15.0 

Lowest Prices 

Garrard 1025 p /p. 7/6 
Garrard 2025 p /p. 7/6 
AT60 Mk. Il p /p. 8/6 
SP25 Mk. Il p /p. 8/6 
3500 with Son 9TA Cart 

£8. 0.0 
£8.10.0 

£12.19.6 
£12. 0.0 
£10.10.0 

4 Watt Transistorised 
Amplifier with integral 
stabilised power unit. 
Complete ready built 
and tested, with volume 
and tone control on fly- 
ing lead. Retail price 
£6.15.0. Now offered at 
79/6 p/p 2/6. 

Beautiful 
oiled teak en- 
closure to suit 
EMI 13 x 8in. 
speakers. Retail 
value £8.15.0. 
Our low -low 
price Only 99/6 
plus 8/- p /p 

This month's SBE offer 5 x 5W transistorised 
stereo amplifier. Undoubtedly a most remarkable 
offer -outstanding performance, comparable with 
amplifiers in the £25 -f30 price range. Brief specifi- 
cation includes volume, bass, treble, balance con- 
trol, stereo, mono, switch, inputs, sockets, tape tuner 
pick up AUX. Being Manufacturers' distributors of 
this fine stereo amplifier, as an initial promotion we 
are prepared to offer this unit at fractionally above 
cost for a limited period only. 15 gns. p/p free. 

The greatest HI -FI Budget system to- day -Can't be beaten - 
price or quality anywhere -look at these great features -then 
compare. 
Teleton F2000 tuner amp. AM -FM with multiplex 
decoder and A.F.C. -2 x 5w channels R.M.S. Bass f s. d. 
Volume Treble Balance controls, a truly outstand- 
ing unit 35 8 11 
Garrard SP 25 Mk II Transcription deck 15 6 4 Teleton SA 1003 matching speaker enclosures 9 5 0 Sonotone 9 TA Diamond Cartridge 3 16 7 Plinth and perspex cover 7 0 0 

£70 16 10 Exclusively offered by SBE at the remarkably low price of 
£59 ans. 

HI -FI The Baker Selhurst stalwart 
SPEAKERS 12in. round, 15 watt rating, 
BARGAINS 12,000 lines GAUSS, 3 or 15 
OHMS response 45- 12,000 c/s Bass reson- 
ance, 40 -50 c /s, solid aluminium chassis. 
Our price £4.19.6. 

The Baker Selhurst guitar group 25, 
12in. round, 25 watt rating, 12,000 
lines GAUSS, 15 ohms response 
30- 10,000 c/s solid aluminium chassis, 
heavy duty cons. Our Price £4.19.6, 
p/p 6/6. Brand new. 12 month's 
unconditional guarantee. 

E.M.I. 8 x 5 elliptical 5 watt 3 ohm alcomax mag- 
net, sold elsewhere 50/ -. Our Price 27/6 pip free. 
13 x 8 elliptical 13,000 lines GAUSS 3 or 15 Ohm 
10 watt alcomax magnet usually £4. Our price 
47/6 p/p free.13 x 8 elliptical with double tweeter 
and cross over unit, IMP 3 or 15 ohm 10 watt 
Bass res. 40.50hz. Magnadure 11 Magnet. Usu- 
ally £6.10.0. Our Price 59/6 pip free. 

SSE. 12in. diem. 20 
watt twin cone HI -Fl 
speaker as sold by 
leading manufacturer 
Usual price £5.17.6. 
Our price 67ió pip 5/ -. 

WALDON ELECTRONICS Atlas House, Chorley Old Rd., Bolton. Bolton 45628. 

YOUR CAREER in 
RADIO & 

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

To: British National Radio School, Reading, Berks. 
Please send FREE BROCHURE fo: 

NAME 
Block 

ADDRESS 
Caps. 

Please 
1/69 

BRITISH NATIONAL RADIO SCHOOL 
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HOLESALE DISTRIBUTOR 
FAMOUS ELIZABETHAN LZ 7111 
PROFESSIONAL QUALITY, 
STEREO TAPE,C 
RECORDING 
SYSTEM 

AND REALLY 
SAVE MONEY! 

A truly professional 

quality stereophonic 
recording system offering these outstanding features. 

3 speeds: 1 g, 3 ¡, 7; ips. 
7in. Spools. 
3 watts output per channel 
Independent bass and treble 
controls in each channel. 
Keyboard deck control 
Pause control 
Push- button function 
selection 
Twin meter recording level 
indicators 

Inputs: 2 microphone, 
2 radiophone 
Outputs: 4 speaker outputs 
(2 pair) 
Digital counter tape position 
indicator 
Monitor through speakers 
while recording 
Sound on sound and dubbing 
system facilities 

Two 8 x 5in. speakers in sepa - Provides: 4 track mono 
rate cabinets with 8ft leads record and replay 

BRAND NEW IN MAKER'S CARTON 

STAINABLE LODGE TRADING CO. 
NLY FROM 21 Lodge Lane, North Finchley, London, N.12. 
TEL: 01 -445 0749 (AFTER HOURS DEMONSTRATIONS AND SALES 01 -445 2825). 
PERSONAL CALLERS WELCOME- 9 a.m. to 6 p.m. (Sato. 9 a.m. to 4 p.yi.) 

0 
g 
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LF T T E K S .... The Editor does not necessarily endorse the views expressed by correspondents. 

Modifying V.H.F. portables 

My attention has been drawn to 
the article "Modifying V.H.F. Port- 
ables" in your October issue. 

British Standard 905 quotes 
limits for oscillator radiation from 
such receivers and manufacturers 
make considerable efforts to keep 
radiation down to acceptable levels. 
Modifications such as those des- 
cribed are liable to increase the 
levels of radiation. Any spurious 
oscillations and the extension of 
the tuning range would increase the 
number of services liable to suffer 
interference. 

This is a practical matter: some 
of your readers will no doubt be 
aware that we have been investigat- 
ing complaints of serious inter- 
ference in the v.h.f. range caused by 
excessive radiation from certain 
receivers. Measurements have 
shown that this sort of interference 
can occur at surprisingly large 
distances and that a variety of radio 
services may be affected, including 
those concerned with safety of life. 

I should also point out that in 
this country unlicensed use of radio 
receivers is an offence. Broadcast 
receiving licences are valid only for 
reception of transmissions from 
authorised broadcasting stations 
and licensed amateur stations, and 
we do not issue licences to overhear 
private services such as those your 
writer describes (not entirely cor- 
rectly) as "Commercial ". 

I should be grateful if you would 
make these facts known to your 
readers in the next issue. -T. 
Dawson, Director of Public Rela- 
tions, GPO (London, E.C.1). 

* * * 

The Author Replies: 

I can quite understand how 
excessive oscillator radiation from 
a set modified as shown in my 
article could possibly occur, due 

to the increased coupling between 
the oscillator and aerial tuned 
circuits. If, however, the home- 
made capacitors are replaced by 
conventional components of similar 
values, it does seem unlikely that 
the limits quoted in British Stand- 
ard 905 would be exceeded. 

The question of extending the 
tuning range, to cover say 75 to 
90Mc /s, causing interference does 
seem rather strange to me. With the 
modified set the oscillator will now 
cover a range of 86 to 101 Mc /s 
approximately. If we examine the 
oscillator frequencies used in a 
standard television receiver cover- 
ing Band I we find that they cover 
a range of 89 to 111 Mc /s and to 
my mind would be of greater 
amplitude than those emitted from 
a transistor portable utilising a 
simple rod aerial at ground level. 

As Mr. Dawson states my broad- 
cast receiving licence allows me to 
tune into authorised Broadcasting 
stations and licensed Amateur 
stations. Does this then mean that 
it is illegal to tune into the aircraft, 
satellite. USA "CB" and Short 
Wave commercial bands? If this 
is so it seems strange that receivers 
are openly on sale covering one or 
more of these frequency segments. 

In the past, articles have ap- 
peared, from time to time in the 
popular radio publications making 
direct reference to such reception, 
and I can personally recall articles 
in the national press stating that a 
particular person or persons have 
monitored a pilot's last words 
before an aircrash, and of groups 
of school -children tracking Russian 
satellites. 

I believe that further clarification 
concerning illegal reception of 
stations is badly needed and may 
have been overshadowed in recent 
years by the excellent publicity 
given to the illegal use of imported 
transceivers. L. Case (Widnes, 
Lancashire). 

Top band echo 
I was very interested to read, 

amongst your readers' letters in the 
November issue of P.W., about the 
use of "one man bands" and 
"echoes" on Amateur frequencies. 

Being a little tired of the `old 
man-Rig here is- Antenna here 
is -best 73s and BCNU" routine, 
I fixed an extra replay head to my 
tape recorder and produced a very 
pleasing 3 -time delay and variable 
intensity echo. 

I had been on the air for only 
25 minutes, the station worked 
saying that the echo was like "a 
breath of fresh air ", when I was 
visited by a Wireless Telegraphy 
Officer from the GPO, who advised 
me that I was almost certainly 
violating the licence conditions and 
I should return to normal "plain" 
speech rather than use echo, which 
he said was unpleasant to listen to. 

It appears that, as the echo is not 
"plain" language and as amateurs 
are not supposed to play recordings 
of their own voices on the air 
(though some do this for CQ's), the 
echo is not permitted. 

It seems rather sad that, when 
amateur radio is supposed to en- 
courage experiment and ingenuity, 
such audio experiments as echo 
and, presumably, tremolo, and 
phase, should not be allowed. - 
John R. Green, B.Sc., G3WVR 
(Brentwood, Essex). 

Anyone help? 
In the September 1963 edition of 

PRACTICAL WIRELESS, there is a 
constructional article on a simple 
stroboscope. 

The circuit is built round a NSP1 
or NSP2 which I cannot obtain. I 
would be very grateful if any readers 
could inform me where I might get 
one from, and the price. -N. Lord 
(53 Keepers Drive, Norden, Roch- 
dale, Lancs.). 

PVECCICOMMOesOCv!MCCk?gsEtMECEtaVOCKsVCCOCOMFsescsa;CMC?Vñ,AtCCICKMM?CKWOMC.Kw!Cs!C!OtCZ,V°C / / 
M errV (,ridirnad and a air / /ecv ear ç aa 

A 

from the staff of Practical Wireless 
ae 

H. W. Moorshead 
sá 

W. N. STEVENS 

L. E. Howes, G3AYA T. R. Preece, G3TRP J. A. Reddihough C. R. Riches 
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A SIMPLE 
[APp[ITflll[E BRIDGE 

THE instrument to be described is very simple 
in design and construction but is nevertheless a 
very useful addition to the workshop especially 

when one is confronted with variable capacitors 
whose values are not known. 

The Circuit 
The circuit is based on the Wheatstone Bridge 

Circuit and in fact compares the a.c. resistance of 
the unknown capacitor with that of a capacitor 
whose value is known. Since the a.c. resistance of a 
capacitor is proportional to its capacitance then by 
comparing the a.c. resistances we are effectively 

AC source 

cx 

comparing the capacitances. The theoretical circuit 
is as follows (Fig. 1). 

The capacitor C represents the known capacitance 
and Cx represents the unknown one. The pointer is 
moved along the resistance wire until a null point 
is reached. At this point the a.c. resistance and 
therefore the capacitance of C and Cx are in 

C CB 

Fig. 1: The basic principie of the unit 
which is based on the Wheatstone 
Bridge. The a.c. resistance of the un- 
known capacitor Cx is compared with 
that of a capacitor C of known a.c. 
resistance. The bridge is completed by 
the resistance wire ACB. The value of 
Cx is found from the formula 

Cx = C 
CB 

AC 

the ratio: 
Cx AC 

For a standard capacitance C the ratio 
CB 
AC 

will change with the value of Cx i.e. the null point 
will move along the resistance wire. Hence the 
instrument may be calibrated against a standard 
capacitance using different known values of Cx. 

The instrument, then, consists of two separate 
parts, the a.c. source and the bridge circuit. Let us 
first consider the a.c. source. This simply con- 
sists of a free running multivibrator about which 
little need be said. The transistors used were 0072 
and the circuit was built on Veroboard. 

In this circuit the resistance wire of the theoretical 
circuit is replaced by a 10011 linear pot. The 
detector is replaced by a set of headphones and the 
standard capacitance is replaced by the switched 
arrangement which allows the standard capacitance 
to be varied from 10pF to 0.1µF in five switched 
ranges. The range may be extended to about 10µF 
if desired without altering the circuit. The multivi- 
brator is connected across the potentiometer and 
capacitances in parallel as shown and the unknown 
capacitance is connected across the terminals T1 
and T2. 
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P. CASSIDY 

Construction 
The instrument was mounted in a small wooden 

case with a paxolin front panel. The potentiometer, 
range switch, terminals Tl and T2, jack socket for 
headphones and on /off switch were mounted on the 
front panel. The capacitances C3 to C7 were wired 
directly to the range switch. The circuit board for 
the multivibrator and battery were then mounted 
inside the case. A cursor and scale were then pre- 
pared as follows. The scale consisted of a semi- 
circular piece of stiff white paper with five semicircles 
shown on it marked A to E. This was pasted on to 
the front panel in the appropriate position. The 
cursor consisted of a piece of clean plastic with a 
line drawn along it with a sharp tool. Small holes 

2.2kí1 2.2kf1 

Cl O.25yF C2 O.25yF 

R4 Output to 
10kí1 bridge 

circuit 
BIT- I 

9V Ili 

X 

Input from multivibrator 

Fig. 2: In the practical 
circuit used in this equip- 
ment the free- running 
multivibrator circuit Tri, 
Tr2 provides the a.c . 

source for the bridge 
whilst a pair of head- 
phones (preferably high 
impedance) is used as 

the detector. 
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

-D--A -9V 
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o ó 1 o o 
R ó 

R3 R4 
ó o B x 

o o_ o o o 0 0 0 0 0 o o C A 
O O 

213.2K1 ° 
CV 001%; D 

o,C10 0 o 0 o Tr2 E z 
Tr1 

0.. 0 0 0 0 0 0 G2i a oi-F = 
OV G 

ó 
o O o o 0 0. 0 0 0 0 0 0 o a o 0 

L 
fig dia. home for fixing screw 

Fig. 3. Veroboard layout and wiring details of the multivibrator 
circuit. 

Output 

Fig. 4: Layout of the components mounted on the front panel 

and wiring of S2. For convenience a two -wafer switch is used 
in position S2. 

* components list 

A- MULTIVIBRATOR CIRCUIT 
Resistors: 

R1 10kS2 R3 2-2kS2 

R2 2.2kß R4 101x2 

all 10% PW miniature. 

Capacitors: 
Cl 0 25µF C2 0 25µF 

Transistors: 
TR1 0072 TR2 0072 

Miscellaneous: 
Single pole on /off switch, Veroboard, PP9 battery. 

B- BRIDGE CIRCUIT 
Potentiometer: 

VR1 100illinear w/w potentiometer 

Capacitors: 
C3 10pF 
C4 100pF 
C5 0-001µF 

C6 0.011AF 
C7 0.1µF 
all close tolerance 

Miscellaneous: 
T1 and T2 post terminals; jack socket for head phones; 

S2 single -pole 5 -way switch (two -wafer type used 

by author for convenience); headphones; cabinet. 

Dimensions to 
suit circuit board 

AIE Holes for fixing 
circuit board 

* 1/8 dia. 

3/8 dia. 

VR1 

11/2" 

31/4 

3 dia. 

1/8 dia. 
134* 

1 /8dia. e;dia. 
T1'1, T 

41/2 

11 /2" 

6" N 
Fig. 5: Front panel drilling details . 

were drilled along it to coincide with the semicircles 
on the scale. The cursor was then glued to an 
instrument knob and fixed on the spindle of the 
potentiometer. 

If a metal front panel is used it will be necessary 
to insulate the components mounted on the front 
panel. 

Calibration 
The instrument was then calibrated as follows. 

The range switch was set to its lowest position - 
10pF and the instrument switched on. A known 
small capacitance (about 20pF) was placed across 
the terminals TI and T2. The knob of the potentio- 
meter was then moved until a null point was heard 
in the headphones. The point was marked on the 
scale by inserting a sharp -pointed pencil in the 
small hole in the cursor. This process is then repeated 
using different known values of capacitors until all 

five ranges have been calibrated. It may seem that 
quite a number of capacitors are needed for the 
calibration but this can be avoided. If a capacitance 
substitution box is available this will prove invalu- 
able. Failing this, placing capacitors in parallel 
and in series will greatly reduce the number of 
capacitors required for calibration purposes. 

CORRIGENDA 
NOVEMBER ISSUE 

UNIJUNCTION TRANSISTOR CIRCUITS 
The connections to the base of the 2N2646 
unijunction transistor used in the circuits in 

this article were not shown. These are as shown 
in Fig. 1 below. 
In Fig. 2 in the article a 
positive -going instead of 
a negative -going pulse 
output was shown at the 
base 2 connection of Fig. 1: 2N2646 base 

the unijunction transistor. connections. 

TRANSISTORISED SIGNAL GENERATOR 
VC1 referred to in the text and components 
list is shown on the diagrams as C8. R6 referred 
to in Fig. 6 is VR1. 
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PYRAMID 
All PURPOSE SYSTEM 
By F. G. RAVER 

PART 5 -THREE WAVEBAND SUPERHET 
TUNER 

THIS tuner covers approximately 20 -580 metres 
in three switch -selected bands 5- l5Mc /s (60 -20 
metres); 1.67- 5.3Mc /s (180 -57 metres); 515 - 

1,545kc/s (580 -194 metres). 
The 515- 154kc /s range is the usual "medium 

wave" band, while the other bands include the more 
useful short wave frequencies 80, 160 metres, ship- 
ping transmissions, etc. 

The tuner is designed to operate in conjunction 
with the "Pyramid" amplifier, but could be used 
with almost any other amplifier. 

Mixer Circuit 
This is shown in Fig. 1. LI, L2 and L3 are the 

aerial coils, and selected by means of a three -way 
switch. One switch pole transfers the aerial to the 
required coil, another pole switches the tuning capa- 
citor VC1, while the third pole selects the coupling 
winding for the OC170 mixer base. 

To avoid the need for several pre -set trimmers, a 
panel trimmer VC3 allows peaking up the aerial 
circuit on each band throughout the tuning range. 
This allows maximum efficiency with any aerial, and 
simplifies trimming. 

L4, L5 and L6 are the oscillator coils, tuned by 
VC2. The emitter, collector and VC2 circuits are 
switched to the required coil by a second wafer of 
the switch (also three -pole three -way). TC1 is the 
oscillator circuit trimmer. 

Each oscillator coil has its own padder, Cpl, Cp2 
and CP3. Each of these capacitors is of different 
value, and is connected to a different coil pin, as 
shown. 

The mixer section is assembled on an aluminium 
chassis, and the i.f. amplifier strip is wired on a 
paxolin panel and fitted to the chassis at a later 
stage. 
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I.F. Strip 
Figure 2 shows the circuit using two AF117 tran- 

sistors with double -tuned intermediate frequency 
transformers, i.f.t.l and i.f.t.2. I.f.t.3 is single- tuned, 
and incorporates the detector diode and by -pass 
capacitor. Using these transistors, and five tuned 
circuits, high gain and selectivity are achieved. 

Automatic volume control bias is applied to the 
first AF117, through R9, in the usual way. When 
the tuner is plugged into the "Pyramid" amplifier, 
the 51d/ audio gain control is present in circuit from 
pin 5 of i.f.t.3 to the chassis. If the tuner is employed 
with a different amplifier, and the amplifier input cir- 
cuit is not as used in the "Pyramid" equipment, a 
fixed resistor of similar value (around 5kí2) must be 
wired from i.f.t.3 pin 5 to chassis. 

Mixer Wiring 
Layout of components under the chassis appears 

in Fig. 3. Six *in. holes are drilled for the coils Ll to 
L6. 

The ganged capacitor must have an efficient reduc- 
tion drive. This may be a ball drive, be integral in 
the capacitor, behind the panel, or of any other usual 
type; the ball drive is the least expensive. The 
capacitor is also given as 365pF each section, but 
may be 315pF each section, or of similar value. This 
merely alters the tuning range slightly but this is of 
no importance as there is some overlap at the band 
ends. 

The ganged capacitor is bolted to the chassis. 
Leads from front and rear sections pass down 
through holes to the nearest switch tags, Fig. 3. TC1 
is soldered in parallel with VC2, above the chassis. 

Wiring is most easily undertaken by placing the 
coils so that the pins all come in the same relative 
positions, Fig. 3. Each coil is then wired to the 
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Fig. 1: The mixer circuit. 

switch, following Fig. 4. Leads should be short and 
direct, especially to the short -wave coils, 

If this wiring is done systematically, and with care, 
no error should arise. If preferred, the chances of 
making a mistake can be reduced by placing only 
L3 and L6 in, and wiring these first. With the switch 
in the appropriate position, medium -wave reception 
should then be obtained. L2 and L5 can then be 
added and tested. Finally, LI and L4 may be con- 
nected 

to R1 

to 8 
on L4, L5, L6 
(frequency- changer stage) 

AF117 

Tr2 
AF117 

C4 10"F R6 
1Kf1 

J 

Figure 3 shows transistor and other coil connec- 
tions. Padders Cpl, Cp2 and Cp3 go directly from 
the correct coil pins to chassis, a lead running 
between the MC connections for this purpose. The 
transistor leads, and wires from Cl and '02 should 
be quite short. Other connections from L1, L2 and 
L3 (Fig. 4) run to the front wafer of the switch and 
are clear of wires to L4, L5 and L6 which go to 
the rear wafer. 

f.t.2 

7 A 

_J 

C5 

T °1"F 

R8 
4.7k fl 

Fig. 2: Circuit of the I.F. strip. 
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I.F. Amplifier Construction 
This section is wired completely on a piece of Mn. 

thick paxolin, 4 X 2 }in. Small holes are drilled so 
that the resistor leads and other parts may be fitted as 
in Fig. 3. 

The paxolin panel is turned over and wired as in 
Fig. 5. One can tag of each i.f.t. is earthed to the 
positive line, which is in turn soldered to a tag. When 
the strip is completed, it is held in the chassis by 
two bolts, each with extra nuts to allow clearance 
for wiring. The i.f. strip positive line is thus common 
to the metal chassis, Fig. 3. 

External Connections 
These are shown in Fig. 3. For the "Pyramid" 

amplifier, the negative supply is drawn from a socket 
on the panel. The negative lead, Figs. 3 and 5, shows 
a plug to insert in this socket. If the tuner is used 
with other equipment a supply of about 6V is 
required. 

Audio signals go from pin 5 of i.f.t.3 to the ampli- 
fier input (volume control). The outer braiding of 
the screened or coaxial lead forms the positive or 
"earth" return between tuner and amplifier. This is 
provided automatically when plugging into the 

"Pyramid" amplifier. 
If an earth is available, 

this can be connected to 
the chassis via a socket or 
terminal. The aerial goes 
to a socket or terminal in- 
sulated from the chassis, 
Fig. 3. 

points marked MC' 
are connected 
to chassis. 

detailed wiring 
of 51 and coils 
is shown in Fig. 3. 

Fig. 3 (above): Under chassis wiring. Note that leads should be short and direct. 

Fig. 4 (below): Wiring to the wave change switch. 

to pin 6, L3 

to pin 6, L2 

to pin 6, L1 

to aerial ' to VCt, VC3 

to pin 8, Li 

to pin 8, L2 

to pin 8, L3 

to pin 5, L3 

to pin 5, L2 

to pin 5,L1 

to base of Tr1 

collector 
of Tr1 

to pin 9, L4 

topin9,L5 
to pin 9, L 

front wafer 

Sleeving should be put on the transistor wires to 
avoid short -circuits. It is helpful to use different col- 
ours for identification, e.g. red for collectors, green 
for emitters, yellow for bases, with shield wires left 
bare. It is then much easier to check connections 
when the transistors are in position. Their leads 
should be quite short, and must be soldered rapidly 
in the usual way to avoid overheating. 
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rear water 

to pint, L6 

to pint, L5 

to pin 1,L4 

to VC2,TC1 

to pin 5,L6 

to pin 5, L5 

to pin 5, 1.4 

to emitter 
of Tri 

Aligning the 
I. F.T.s 

If a signal generator is 
available, set it to provide 
a modulated output on 
about 470kc /s. Connect 
the output to pin 5 of 
i.f.t.2, and adjust the core 
of i.t.f.3 for best results. 
Then transfer the genera- 
tor lead to pin 5 of i.f.t.l, 
and adjust both cores of 
i.f.t.2. Finally, inject at 
the mixer base and adjust 
i.f.t.l cores. 

The input level should 
be kept down to avoid 
overloading. Output can 
be shown by a meter in 
one battery lead to the 
amplifier, but when trim- 
ming for maximum cur- 
rent, reduce audio gain so 
that this is not unneces- 
sarily heavy (say not usu- 
ally over 30mA). 

If the i.f.t.s are pre - 
aligned, and are not badly 
off frequency, a signal 
will be obtained at once 
through the whole ampli- 
fier, by injecting at the 
mixer base, and aligning 
all cores. However, if 
some cores are much out 
of position, this may res- 

ult in no signals being obtained and the procedure 
previously described should then be taken. 

If no generator is available, it is necessary to tune 
into a transmission, and adjust the cores for best 
results, each core should tune quite sharply. A prop- 
erly shaped and fully insulated trimming tool is 
necessary. Cores should be touched up finally, with 
a weak signal, when the strip is fixed in the chassis. 
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to R1 

to 8 
on L4, L5, L6 

to negative supply output 

Fig. 5: I.F. board wiring (underside). 

Mixer Alignment 
Screw TC1 about half -way down. With the switch 

in the medium wave position, adjust the core of L6 
for suitable band coverage. At the high- frequency 
end of the band (VC1 /2 nearly open) VC3 should 
peak for best sensitivity around one -third to one -half 
closed. Tune towards the LF end of the band, and 
adjust the core of L3 for best results, and to make 
necessary the least re- adjustment of VC3. 

The 1.67- 5.3Mc /s range should be dealt with next 
by adjusting the cores of L2 and L5. Finally, switch 
to the highest frequency range, and adjust the cores 
of LI and L4. 

The actual coverage of each band depends on the 
settings of the oscillator coil cores, L4, L5 and L6, 
but if VC3 can be peaked up for maximum results, 
and is not fully open or fully closed, satisfactory 
efficiency will be obtained. A signal generator is 

most convenient for aligning the mixer coils, and 
obtaining suitable frequency coverage for each band. 

With the highest frequencies it is possible to tune 
LI to the wrong side of the oscillator coil frequency, 
this is usual with a superhet. Where L1 can be 
peaked to two frequencies, each giving maximum 
performance, the correct setting is the lower fre- 
quency of the two, so that the oscillator is working 

at a higher frequency than that of the aerial circuit. 
It may be noted that the coil manufacturer speci- 

fies 3,000pF for P1, and 1,100pF for P2. Should 
these values be available, they furnish the same 
results in this circuit as the 2,700pF and 1,000pF 
capacitors listed. 

Should it be found during alignment that VC3 
always needs to be nearly open, at the h.f. ends of 
all bands, then screw down TC1 a little. 

If the aerial is at all long, results are improved by 
placing a small capacitor between aerial lead and 
receiver, a 50pF pre -set should usually be suitable. III 

* components list 

Mixer Section: 
R1 10kû 
R2 2.7kû 
R3 1 kit 
Cl 0.01µF 
VC1/VC2 2 -gang 365pF 
VC3 50pF variable. TC1 
Denco Coils: "Blue" 

L1 Range 
L2 
L3 

Chassis 8 x 5I x 2i n. 0C170 
pole three -way each wafer. 
case" 10 x 6 x 6in. (Electro 

C2 0.011AF 
Cpl 2,700pF 
Cp2 1,000pF 
Cp3 350pF 

or similar. 
30pF beehive pre -set. 

"Red" 
41 L4 Range 4T 
3T L5 3T 
2T' L6 6T 
.Two -wafer switch, three - 
Drive, Knobs, etc. "Dinki- 
niques). 

IF Strip: 
R4 1kû C3 
R5 56kû C4 
R6 1 kt2 C5 
R7 22kû C6 
R8 47kû C7 
R9 8.2kû C8 
R10 1kû 
Paxolin 4 x 21in. Repanco i.f.t.s: 
XT50/2, i.f.t.3 XT50/3. Two AF1 

etc. 

0.1µF 
10µF 6V 
0.1µF 
0.04µF 
0.04µF 
0.1µF 

i.f.t.1 XT50/1, i.f.t.2 
17s. Screened lead, 

CQ! CQ! CQ! CQ! CG! CQ! 
ISSUES WANTED 

.. Practical Wireless 1963 to 1967. State prices. All letters answered. - M. D. Elise 

86 Bennetthorpe, Doncaster. 
.. February 1967 issue of Practical Wireless. -H. S. Clark, "Cromford ", 24 Broad - 

moor Lane, Upper Weston, Bath, Somerset. 
. Sell or loan the September 1967 issue of Practical Wireless, also the Issue, 

containing mods. to the 19 set (issued in one of the last issues of 1967). -B. M. Oddy, 

27 Gimble Way, Pembury, Kent. 
.. Sell or loan May 1983 Issue of Practical Wireless. -K. Portman, 23 Fell Wilson 

Street, Warsop, Mansfield, Nottinghamshire. 
. Copies of 1981 August and September Practical Wireless. All expenses met. 

-J. Watson, 20 Watson Road, Sheffield 10. 

. November and December 1964 issues of Practical Wireless. Also, will anyone 

sell or give me any of the I.f.t.'s and coils for the "Ten -Five" receiver, contained in 

these issues. -P. Hudson, 338 Bennett Street, Long Eaton, Nottingham NG10 4JD. 

. January 1967 issue of Practical Wireless containing details of the "Explorer" 
v.h.f. receiver. -S. Kendall, "Handsel ", Peel Crescent, Ashton. Chester. 

.. March and April 1968 issues of Practical Wireless containing mods to the 19 

set. -A. M. Laird, The Tower, Patra Road, Kirkmichael, Ayrshire. 
.. Copies of Practical Wireless from October 1953 to July 1954, containing the P.W. 

Electronic Organ. -A. D. Varley, "Belfalrs ", 252 Liverpool Road, Penwortham, 
Lancashire, PR1 OLY. 

.. June 1967 issue of Practical Wireless. Buy or loan. -C. M. Davos, 1 Willesden 
Road, Hughesdale 3166, Victoria, Australia. 

.. Any Issues of Practical Wireless containing circuits, constructional articles on 

electron musical instruments, particularly P.W. Electronic Organ, published in the 

1950s. -D. E. Bray, 104 Fulmerston Road, Thetford, Norfolk. 
.. October 1966, November 1966, and all Issues of 1964 and 1965 which had Informa- 

tion on the R.A.E. -C. J. Bourne, ll Woodhouse Lane, Bishop Auckland, Co. Durham. 

.. October 1962 issue of Practical Wireless containing the "Tudor" 4 -valve battery 

portable. -M. J. Darby, 266 Canley Road, Coventry, Warwickshire, CV5 6AP. 
January- December 1964, January- August 1965, November- December 1965, 

January-June 1966 (all Inclusive) and August 1966 issues of Practical Wireless, prefer- 

ably Including any blueprints. -D. L. Edwards, 18 Parkdate Crescent, Worcester Park, 

Surrey. 

.. January 1967 Issue of Practical Wireless containing "Explorer" v.h.f/ f.m. -a.m. 

receiver and any other issues with same details. -S. Marklew, 4a George Street. 

Wombwell, Nr. Barnsley, Yorkshire. 
. Does any reader remember the periodical in which an article about the conversion 

of W.S.38 to top band appears? If so, please let me have Issue number: -A. Carter. 

"Rosemary ", Shakespeare Avenue, Langdon Hills, Basildon, Essex. 

.. June 1965 issue of Practical Wireless or descriptive text of Hawaiian Guitar. - 
N. Taylor, 21 Tower MITI Road, Millfield Estate, Bungay, Suffolk. 

.. Anyone sell or loan April1966 issued Practical Wireless dealing with the second 

part mods. to the 19 set. -T. R. Smith, 50B Aldershot Road, Guildford, Surrey. 

.. Issues of Practical Wireless from 1961 to 1967 on exchange basis of Indian novel- 

ties and curios of equivalent amount. -K. B. Tendulkar, 94/3 Jaiprekash- Nagar, 

Goregaon (East), Bombay 63(NB), India. 
.. I would be very grateful if any reader could sell me the July 1903 issue of Practical 

Wireless and the September 1987 issue of Wireless World. -S. Saethern, Box 336, 

N -3101 Tonsberg, Norway. 
.. the issued P.W. with the article on a domestic "collour organ ". -4269206 S.A.C. 

Swift D.G., 'B' (S.C.S.), R.A.F. Stanbridge, Leighton Buzzard, Bedfordshire. 
. . the Issue of P.W. containing E. J. Wooton's T.R.F. receiver. -V. Reed, 25 

Arlington, Ashford, Kent. 

ISSUES FOR DISPOSAL 
.. Practical Wireless, from December 1963 to February 1966. Most blueprints in- 

cluded. Sell or exchange for components suitable for transistorised circuits. -A. 
Beveridge. The Schoolhouse, Tiffermore, Perth. 

.. Practical Wireless 1951 -1966 for disposal. -L. W. Level!, Popes Hill, Newnham, 

Gloucestershire. 
.. 57 Issues of Practical Wireless from 1961 to 1966 in excellent condition, and 47 

copies before 1961 (reasonable). Any reader wanting these please send 25s. and 

stamped addressed envelope (for return of money). -M. Pardoe, 3 Dunwell Avenue, 

Newby, Scarborough, Yorkshire. 
.. Quantity of Practical Wireless and Television for sale. -J. Foy, 101 Sandringham 

Road, Birmingham 228. 
. . Practical Wireless from January 1956 to April 1968 Inclusive and would sell or 

swap for anything interesting electronic or otherwise. -1. R. W. Bram, 38 Muirfield, 

Perth. 

Items in this section are included free of charge. 
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repairing radio sets 
PART 1 (Third Series) 
The first series ran from April- September 
1967 and dealt with repairing sets with valve circuits. The second series, running from April- September 1968, dealt with transistor sets. We now present a short third series covering the repair of sets with unknown circuits. 

OWING to requests by readers of this series for 
a final, two -part article dealing with the non - theoretical and practical approaches of servic- 

ing valve and transistor sets of unknown circuit, it has been decided to extend the series by two articles adopting the same pattern as the previous ones. That 
is, one by my pen on the circuit and fault- diagnosing 
side and the other by my colleague H. W. Hellyer 
on practical matters. 

DETERMINING THE CATEGORY 
Starting first with the valve models, these can be 

divided into four primary categories: (i) the a.c. -only 
model, (ii) the a.c. /d.c. model, (iii) the battery (all - 
dry) model and (iv) the mains /battery model. Thus, 
the first thing to do when an unknown species comes 
into our hands is to put it into one of the above 
classifications. 

The true a.c. -only set is easy to identify because 
it possesses a rather hefty mains transformer, often 
carrying on its top metal cover some means of 
adjusting the mains input voltage requirement. This, 
of course, must always be adjusted to correspond 
as closely as possible to the household mains voltage 
on which the set is to be operated. As this still tends 
to vary about the 240 -volt "standard" from district 
to district the correct tapping must be selected at 
the place where the servicing is to be undertaken. 

This type of set is generally the least "lethal" 
from the servicing point of view because the mains 
supply is fully isolated from the circuits and metal 
chassis by a primary on the mains trans- 
former. Secondary windings deliver power for the 
h.t. rectifier (usually a valve in older models and a 
metal or semiconductor unit in more recent ones) 
and for the heaters of the valves. This sort of set, 
therefore, can be worked on quite safely without 
taking undue precautions against electric shock, 
though it is desirable to connect a good earth to 
the earth terminal or socket, so that a mains supply 
short to chassis will blow a fuse rather than encour- 
aging the flow of current through the body of the 
repairer touching the metal chassis while being 
"earthed ". 

SAFETY PRECAUTIONS 
At this juncture it must be stressed that there is 

a variety of a.c. -only set which employs a mains 
tranformer arranged rather in the form of an auto- 
transf ormer for the h.t. supply having isolated 

Gordon J King 
windings only for the heaters of the valves. Here the primary winding, which is connected via the on /off switch to the mains supply, is tapped to give the necessary voltage for the h.t. rectifier, and one side is connected to h.t. negative and /or the metal chassis of the set. In other words, one side of the mains supply is connected to chassis, and if this happens to be the "live" side the repairer is likely to receive a nasty shock on touching it while being 
in circuit with earth. 

The a.c. /d.c. set is completely devoid of a mains transformer, for such a device can only work on 
a.c. If d.c. is connected across the primary of a mains transformer, there would be no transformer 
action and the supply current would be limited only 
by the resistance of the winding. The transformer 
would almost certainly blow up! The mains current 
is reduced to a value suitable for the heaters of 
the valves -series -connected heaters being used here 
instead of the parallel- connected heaters of a.c.- 
only models -by a large, wire -bound resistance unit, 
called a "mains dropper ". The "anode" of the h.t. rec- 
tifier is connected to the mains supply either direct or 
more usually through a low value, wire -wound resis- 
tor, called the "surge limiter" (as it limits the initial 
switch -on current through the h.t. circuits), and is 
often a part of the mains dropper. This sort of set, 
of course, can be lethal to work on when it is con- 
nected to the mains supply so that the "live" side 
is in termination with h.t. negative or chassis. 

The battery-only set is perfectly safe to work on 
since the h.t. supply rarely exceeds 90 volts. Such 
sets of the last two decades have employed small 
low- consumption valves with I.4 -volt filaments, and 
they run either with their filaments connected in 
series or in parallel, and a l.t. battery corresponding 
to the mode of connection is then employed. 

The battery/mains model is basically the same as 
the battery-only set but with additions for working 
the valves -h.t. apd l.t. -from the mains supply. 
The usual plan is for the filaments of the valves 
to be switched to series -connection on mains and 
then to be connected across the h.t. supply via a 
series resistor. The h.t. supply is derived either via 
a small mains transformer or, more usually, from 
a mains dropper, with a valve or metal rectifier. 
As the latest all -dry valves require only 25mA of 
filament current, the load the series -chain presents 
to the h.t supply can easily be catered for, bearing 
in mind that the total h.t. current is little more 
than 20mA, anyway. 

In the mains mode, therefore, this sort of set 
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can also have a chassis which 
is "live" with respect to earth; 
but possibly the biggest ser- 
vicing problem lies in protect- 
ing the very delicate 25mA 
filaments of the valves while 
servicing, for one false move 
with a meter test prod can 
often result in a substantial 
rise in filament current - 
especially with the set switched 
to mains -either straining the 
valves so they no longer work 
with the correct current or Ili 
burning out their filaments 
altogether. 

Tuning Wavechange Treble Base Volume 

C19 C17 C16 

V6 
Speaker socket 

V5 

R3x8I 

R39 -r1=1 C66 

POINTS OF DETAIL 
Mains sets -both a.c. - only 

and a.c. / d.c. -mostly have 
long and medium wavebands, 
while many also incorporate 
one or several short wave 
bands. This sort of detail is revealed by the tuning 
scale. Sets within the last two decades have also 
tended to cater for the v.h.f. f.m. transmissions in 
Band II as well as for the ordinary a.m. transmissions 
in the long, medium and short wavebands. A.m. /f.m. 
sets are basically the same as their a.m. -only counter- 
parts, but carrying a v.h.f. tuner, a f.m. detector of 
some kind (usually a ratio detector -a pair of diodes 
in series) and i.f. stages which can be switched 
between 470kc /s for a.m. and 10.7Mc /s for f.m. 

The switching in this variety of set is somewhat 
complex because several parts of the set as a whole 
have to be switched simultaneously. A long, slider 
type of switch -with switching sections along its 
length -is often arranged along the length of the 
chassis, thereby allowing local switching of the v.h.f. 
tuner, the a.m. frequency changer to an additional 
i.f. stage on f.m., the a.m. local oscillator, the i.f. 
transformers and the a.m. and f.m. detectors. 

The majority of the battery-only and battery/ 
mains models cater only for the long and medium 
wavebands, with a few carrying a short waveband 
in addition There were very. very few models of 
this kind with facilities for f.m. as well as a.m. 

fi 
Aer al 
socket 

VHF tuner 

0 
L16 

V2 

O 

AM 
I.FT1 
o 

T2 
VHF 

L7. LB &C16A 
under rod 

AM 

V3 

I.F.T2 

0 

C53 
C57 
C64 

V4 

O 
Ratio trans. 

V7 

o 

Fig. 2: Typical layout for an a.m.lf.m. valve receiver. Note the p /acing of the a.m. and f.m. 
tuning components, the it sections, the mains and output transformers and the smoothing 

choke. 

Aerial 

Frequency I.F. Detector 
changer stage A.G.C. 

p. 
A.F. 

A CD 

Tuning Volume 

Output 
stage 

Speaker 

Fig. 1: Block diagram of typical valve a.m. receiver. 

Typical mains sets. as well as most of the battery 
and battery/mains models. have four main "receiv- 
ing" valves plus either a valve or metal rectifier, 
as shown by the block diagram in Fig. 1. If there 
is a "magic -eye" tuning indicator, this represents an 

extra valve, but which if missing or faulty will not 
usually cause the set to cease working. There is 
also an extra valve in those models which cater 
for f.m. as well as a.m., this being in the v.h.f. tuner. 

COMPONENT IDENTIFICATION 
A typical example layout of an a.m. /f.m. a.c.- 

only model is given in Fig. 2. Vl is a double -triode 
in the v.h.f. tuner (ECC85), one section working as 
the v.h.f. amplifier and the other as the self- oscillat- 
ing frequency changer. V2 is the a.m. frequency- 
changer (ECH81), a triode -heptode, with the heptode 
as mixer and the triode as local oscillator. On f.m. 
the triode is muted and the heptode is arranged 
to work as an extra 10.7Mc /s i.f. stage. V3 is the 
i.f. amplifier (EF89) working in conjunction with 
a.m. and f.m. i.f. transformers, as already men- 
tioned. V4 is the a.m. and f.m. detector, one diode 
for the former and two for the latter (the norm 
in this sort of set -up), combined with the a.f. triode 
amplifier, the valve thus being a triple- diode- triode 
(EABC80). V5 is the output valve (EL84), invariably 
a pentode. V6 is the tuning indicator (EM34) -not 
directly concerned with the operation of the set. 
And, finally, V7 is the h.t. rectifier (EZ80). 

Points to note are (i) the location of the two - 
gang tuning (a.m.) capacitor in relation to the fre- 
quency- changer valve, (ii) the siting of the v.h.f. 
tuner and the way that its mechanical tuning is 
often ganged to the two -gang a.m. capacitor, (iii) 
the position of the i.f. transformers between the 
frequency- changer and i.f. valves and between the 
i.f. and detector valves, (iv) the mains transformer 
(T2) as far as possible removed from the front -end 
of the set, (v) the position of the output (or speaker) 
transformer (Tl, but below the chassis) adjacent to 
the output valves, (vi) the smoothing choke (CH2) 
close to the h.t. rectifier, (vii) the tuning indicator 
arranged to show at the front of the set and (viii) 
the relative positions of the controls. The tuning 
and wavechange controls are always towards the 
front -end, while the volume is as close as possible 
to the a.f. amplifier. Not all models feature both 
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bass and treble controls, but most have one "tone 
control" which, at least, provides a variable degree 
of treble cut! 

A.c. /d.c. sets follow closely in layout, but using 
a mains dropper instead of transformer, while 
battery -only models are that much less complicated 
to service -the vulnerability of the filaments apart 
-due to the lack of power supply components. The 
top -view of a typical a.c. /d.c. model is depicted in 
Fig. 3, where VI, V2, V3, V4 and V5 respectively 
are the frequency- changer, i.f. amplifier, detector/ 
a.f., output and rectifier valves. The mains dropper 
is RIO, shown also in inset. The overall mains 
dropping resistance appears between tags 1 and 
4, while the two taps along the resistance, given 
at 2 and 3, produce a volts drop suitable for light- 
ing a small dial bulb; tag 3 also connects to the 
anode of the h.t. rectifier, thereby making the top 
two resistance sections the surge limiter. 

Tuning Wavechange 

Volume, on /off 
Fig. 3: Layout of a typical a.c.ld.c. radio. 

A battery -only portable top -of- chassis layout is 
given in Fig. 4, with VI, V2, V3 and V4 represent- 
ing the frequency- changer, i.f. amplifier, detector/ 
a.f. and output valves -respectively DK96, DF96, 
DAF96 and DL96. Notice again the location of the 
wavechange switch close to the front -end (frequency - 
changer), with the volume control at the far end, 
close to the a.f. stage. O131 is the speaker trans- 
former in this diagram, with the primary and second- 
ary windings represented by L9 and L10. 

R2 
120k 

IFT 1 

L3 L4 

Volume Tuning On/off, Wavechange 

Core L7 
C17, IFT2,C18 

Core L4 Core L5 C D 

C15,IFT1,C16 

Fig. 4: Common layout of a valve battery portable radio. 

As with battery /mains versions and some a.c.- 
only and a.c. /d.c. table models, the battery portable 
now always uses a ferrite rod aerial (for a.m. and 
medium -frequency signals) in place of the former 
frame aerial. The ferrite rod aerial in Fig. 2 is shown 
above the a.m. tuning -gang, carrying windings L9, 
L10, L11 and L12. This works, of course, on a.m. 
only (not f.m.). The aerial in Fig. 4 runs the whole 
length of the chassis -the longer, the greater the 
signal pick -up-and carries m.w. winding Ll, which 
is connected in series with winding L2 for l.w. 
reception. The wavechange switch performs the con- 
nection changes, while also changing over the local 
oscillator coil or adding parallel capacitance to a 
single coil for l.w. working, depending on the actual 
design. 

ALL -DRY PORTABLE CIRCUIT 
The circuit of a battery -only set, corresponding to 

the chassis layout in Fig. 4, is given in Fig. 5. This 
set has all the filaments in parallel, thereby requir- 
ing l5 volts 1.t. Notice that the output valve, V4, 
has a tapped filament, and that the tap is con- 
nected to I.t. negative, while the two outer con- 
nections are joined. This puts the two half -sections 
in parallel. In series- connected filament circuits, the 
two half -sections, of course, remain in series to 
give the correct filament current balance. 
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off 
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2.2M C25 
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0.1 
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DK96 
88V 039mA G4-75V 0.12mA 

27V 1.6mA 

DF 96 
88V 1.5mA 
66V 0.56mA 

DAF96 
21.6V 63pA 
35V 2OpA 

DL96 
85v 5.2mA 
89V 1 mA 

Fig. 5: Typical circuit of a two waveband battery portable; note the arrangement of filament wiring. 
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A characteristic fault in this scheme is lack of 
oscillation brought about by (a) low l.t. battery and 
(b) low emission or strained VI or both. Another 
defect is low sensitivity often caused by increase 
in value of R9 or RIO. Distortion is invariably 
caused by a leaky C24 or a low emission V4, while 
severe microphony usually means either that V3 
is in need of replacement or that the l.t. battery 
is nearing the end of its useful life. 

An even older battery/mains model (Decca), 
using a frame aerial, is shown circuit -wise in Fig. 6. 
On mains the small metal rectifier feeds d.c. to the 
anodes and screen grids of the valves, while also 
feeding a small filament current to the series - 
connected chain via Rx. Sets of this kind suffer 
badly during the winter months with muted local 
oscillators due to mains power cuts, for even a small 
reduction in mains voltage is often sufficient to drop 
the filament current sufficiently to prevent the local 
oscillator from working. 

The following hints and tips will also be useful 
to keep in mind when handling an unknown valve 
model for the first. time. When the set is a.c. -only 
make sure that all the heaters are lit. If one (or 
more) is out the valve will almost certainly be in 
need of replacement. Look out for overheating of 
a valve when first switching on. If the h.t. rectifier 
glows red hot and the set is dead a h.t. short- 
electrolytic capacitor failure -will almost certainly 
be responsible, though, sometimes, a short in the 
rectifier itself causes this symptom. 

If the components are suffering no apparent dis- 
comfort after the set has been powered for several 
minutes, check the temperature of the valve envel- 
opes with a finger; a barely warm h.t. rectifier could 
indicate open -circuit of that valve, even though 
the heater is lit, while a cool output valve could 
mean lack of screen grid or anode voltage. The 
latter trouble, invariably caused by open- circuit of 

the speaker transformer primary, 
results in the screen grid of the 
output valve glowing red hot. This 
is a good point to check on a 
dead set. 

With a.c. /d.c. sets, one open - 
circuit valve heater will remove 
power from all the other heaters, 
so no valves will be alight. Check 
each valve in turn with an ohm- 
meter or, with the set switched on, 
check with an a.c. voltmeter from 
the heater connected to the mains 
dropper relative to chassis along 
the heater chain back to chassis. 
A.c. volts will be indicated at the 
start of the chain and fall to zero 
at the far side of the valve whose 
heater is open- circuit. Of course, 

Fig. 6: Circuit of an older type battery' mains model. 

The trouble is aggravated by a worn VI and 
metal rectifier or by attempting to run the set with 
the mains tapping adjusted to a value above the 
input mains voltage. Sadly, if the tapping voltage 
is reduced, the filaments will be likely to suffer 
permanent damage on upward surges of mains 
voltage. Fortunately, sets like this have long since 
been superseded by the economic transistor model. 
Even so, there are still many thousands in use, 
repaired yearly by the amateur, so no excuses are 
offered for their brief inclusion in this text! 

SERVICING HINTS AND TIPS 
To summarise on valve models: one, check in 

which category it falls; two, make absolutely sure 
that it is safe to handle, especially when of the 
a.c. /d.c. kind -make sure that the chassis is in con- 
nection with the neutral side of the mains and check 
with a neon tester, which will glow when the chassis 
-or anything else pertaining to the set -is "live "; 
and avoid becoming "earthed" -wear rubber -soled 
shoes; three, locate the primary components and 
valves so that the circuits around them can also 
be identified, and then proceed with the servicing 
exercise along the line expounded in the previous 
articles. 

the same symptom will result with 
an open -circuit mains dropper, on/ 
off switch, fuse, thermistor (if used) 
and so forth, but the use of an 

a.c. voltmeter will soon bring this sort of trouble 
to light. 

UNKNOWN TRANSISTOR SET 

So much, then, for valve models, now let us glance 
at the unknown transistor set. The typical transistor 
set follows similar lines to the basic valve set. There 
is one transistor working as a self -oscillating fre- 
quency- changer, one or more operating as the i.f. 
amplifier, a semiconductor diode for detection fol- 
lowed by an audio section comprising either a single 
driver transistor transformer -coupled to a push - 
pull pair or two pre -push -pull transistors without 
transformer coupling. There are numerous varia- 
tions of these two themes, especially in the a.f. stages, 
whose details just cannot be given within the com- 
pass of a single article. However, up to the a.f. 
sections or detector most sets have a great deal in 
common. Earlier models, employing 0C45 transis- 
tors, generally have two.i.f. stages, while more recent 
designs, using the AF117 transistors, can secure 
virtually the same overall gain with just one i.f. 
transistor. The majority of models have six transistors 
and two semiconductor diodes in total, the second 
diode working in a signal overload protection circuit, 
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coming into action with the a.g.c. and damping 
down the signal at the output of the frequency- 
changer. 

General layout is not at all "standardised" as it 
is with valve sets. This is because printed -circuit 
boards are invariably adopted, as distinct from the 
wired -circuits of valve designs. The trend now is 
towards the employment of circuit board "modules" 
or sub -sections, and these are sited in the cabinet 
more to suit the mechanics of the situation rather 
than the electronics. Fortunately, great liberties can 
be taken over well- designed circuit boards, so the 
earlier problems of instability and the like now 
rarely occur. 

The predominant feature of all transistor sets is 
the ferrite rod aerial, which takes pride of place. 
The coils on this constitute the aerial tuned cir- 
cuits, and one section of the two -gang tuning 
capacitor resonates these over the l.w. and m.w. 
bands. The frequency -changer transistor will always 
be found close to the aerial side of the tuning gang. 
In sets with two i.f. stages there are three i.f. trans- 
formers -much smaller than those of valve sets - 
and two transformers when only one i.f. stage is 
employed. The local oscillator coil or transformer 
is connected between the collector and emitter of 
the frequency- changer transistor, and one isolated 
winding on the assembly serves to swing the oscil- 
lator frequency in conjunction with the oscillator 
section of the tuning gang. The oscillator coil then 
usually taps into the primary of the first i.f. trans- 
former, thereby coupling the i.f. signal to the base 
of the first i.f. transistor. Earlier models feature 
some kind of neutralisation in the i.f. stages to pre- 
vent them from oscillating, but this is no longer 
necessary with the latest, high -gain, low- capacitance 
transistors. 

The detector diode is sometimes hidden within the 
screening can of the final i.f. transformer, and the 
d.c. voltage that this yields after rectification of the 
signal constitutes the a.g.c. bias. This is fed back 
to the base of the i.f. transistor as an increasing 
(with increasing signal strength) positive voltage 
when the controlled transistor is a p -n -p type. The 
a.g.c. bias pulls down the emitter current, thereby 
reducing the gain of the stage. This, called "forward 

Switches: 51. 3, 4 67 close on M W. 

52.5,6 87 » v L W 

a.g.c. ", requires a negative voltage when the con- 
trolled transistor is an n -p -n type. Some transistors, 
however, are designed for so -called "reverse a.g.c. ", 
where the bias causes an increase in emitter/ 
collector current and, sometimes, an increasing 
volts drop across a resistor, suitably decoupled, and 
connected in series with the collector circuit. The 

R9 

%Io 

es 
C150 
Tr3O 

C16 1C72 r---} 
LEU 

/CR 
C11 LUI 

R3 

C5 

I R2 1 

C10 

e 

r 

OR19 
r 

C21 

R12 R11 

C23 
. 

R, MM 
Tr4 

i R20 

R16, Tr5 

C4 I 

Tri 
T 

Q 

( )Tr6 

® 
T2 

C3 
L2 L5 

BLUE 

YELLOW 

L4 
RED ORANGE 

BLUE 

GREEN WHITE 

L3 Li 

aRiiiiiiiiuiiiiiiuuiii! 

Fig. 7: Showing the circuit (a) and the layout (b) of a six 
transistor super radio. 
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stage gain in this case is reduced by the effectively 
falling collector voltage. 

Audio from the detector is developed across the 
volume control -which is only about 5k, compared 
with the 500k of valved circuits -and the slider, 
ganged to the spindle, taps off the required level 
of signal to the audio amplifier. 

One transistor set design is shown in Fig. 7, the 
circuit at (a) and the board layout at (b). This 
adopts a three -transistor audio section, with TR4 
driver transistor coupled to the push -pull pair (TR5 
and TR6) through transformer Tl. the output tran- 
sistors are biased towards class B working -with a 
vestige of quiescent current to minimise crossover 
distortion -by the preset potentiometer R20. The 
diode across it serves to stabilise the selected work- 
ing point. In this circuit the speaker, too, is tran- 
former- coupled to the collectors of the output 
transistors by T2. Negative feedback is applied to 
the base of the driver transistor TR4 from the 
secondary of T2. 

TIPS FOR TRANSISTOR SERVICING 

The theme of this particular article implies that 
we have no circuit of the defective set and that we 
have not come across the model before. What, then, 
do we do when we are presented with a "dead" 
set of this kind? The best plan first of all is to get 
some idea where the various stages are located on 
the printed -circuit board or modules. 

We can easily locate the major components and 
then identify the transistors on terms of stages from 
these. We can trace the wiring from the ferrite rod 
aerial to the frequency -changer transistor and next 
locate the oscillator coil and its trimmers relative 
to the collector circuit of the frequency- changer 
transistor. It will not be very difficult then to trace 
through to the i.f. stage or stages, thence to the 
detector diode, remembering that it may be hidden 
in a can, and on to the volume control. After that 
we come to the audio stages and, as already men- 
tioned, this could take a variety of forms, but they 
all end up with the speaker, either transformer - 
coupled as in Fig. 7(a) or coupled capacitively 
through a fairly large value electrolytic. 

Keep in mind that complete failure following the 
dropping of a transistor set -and this is not par- 
ticularly uncommon! -will almost certainly be 
caused by a fracture of the printed -circuit board 
somewhere, but with the knowledge that we have 
now acquired this should not take long to locate. 
Distortion creeps on as the battery gradually falls 
in power; but excessive distortion at normal battery 
voltage with abnormally high total, quiescent cur- 
rent should immediately lead to a check of the out- 
put stage biasing preset -such as R20 in Fig. 7(a). 
Conversely, too little quiescent current will empha- 
sise crossover distortion, which would also point 
to maladjustment of the biasing preset. A fair value 
for the output transistors of an ordinary transistor 
portable is 5mA quiescent at normal room tempera- 
ture -about 18° C. 

Well, then, that takes care of the circuit and 
general theory side of the unknown set. 

Next month Mr. H. W. Hellyer will be dealing 
with the practical aspects of the unknown. 

NEXT MONTH IN 

P.W. 

F.M. TUNER 
Full details are given of an f.m. tuner 
covering the B.B.C. stations between 87 
and 108Mc /s, including the new local 
ones. Designed for easy construction and 
simple alignment, this tuner is ideal for the 
less advanced constructor. 

G.D.O. 
Construct a Grid Dip Oscillator, an in- 
valuable addition to your test equipment. 
Useful for winding coils, calibrating trans- 
mitter and receiver dials, alignment of 
receivers or for measuring inductance or 
capacitance, this unit may be built for under 
£5. 

HIGH IMPEDANCE PROBE 
An extremely useful addition for your test 
gear. Using an F.E.T. (Field Effect Transistor) 
built into a compact probe, this overcomes 
the problems of testing high impedance 
circuits. 

NEW SERIES: 
MAGNETIC SOUND RECORDING 
The principles and practice of tape and wire 
recording described in considerable detail 
and including several simple experiments. 
The series builds up to complete valve and 
transistor recorders. 

PRACTICAL 
WIRELESS 

All in the FEBRUARY issue on 
sale JANUARY 10th 

ORDER YOUR COPY NOW! 
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515 Mcls 
R. F. GRAHAM 
1 nl HE output of this converter is inductively 

coupled to the aerial circuit of any ordinary 
transistor receiver having only medium wave 

or medium and long wave coverage, giving short 
wave reception over a band of approximately 
5- 15Mc /s (60 -20 metres). Though it has primarily 
been used with the "Experimenters' 6" it will oper- 
ate perfectly with similar receivers. 

Figure 1 shows the circuit; the 0C170 frequency 
changer provides an output in the order of 1.6- 
1.4Mc/s, the broadcast receiver being permanently 
tuned to the output frequency near the high end 
of the medium wave band. The overall circuit 
becomes that of a double superhet. First conversion 
is by the 0C170 to the receiver frequency; second 
conversion is by the receiver frequency changer, 
generally to about 470kc /s. The detector, audio and 
output stages of the receiver operate in the usual 
way, with reproduction from the receiver speaker, 
or headphones if there is provision for these. 

Freedom from second channel interference is 
greater than with the popular all -wave receivers 
using a 470kc /s i.f. Sensitivity, selectivity and results 
generally are very good. 

Construction of the single 0C170 stage is simple 
and straightforward, but a few points should be 
noted. 

Optional 
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300 pF 
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300 
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Fig. 1: Circuit of the converter. 

VCI /VC2 is a ganged capacitor for tuning, and 
though a double 300pF or similar component is 
recommended, larger values give the same results 
except for some extending of coverage towards the 
low frequency end of the band. VC3 allows aerial 
circuit trimming, so the actual converter output 
frequency (and the frequency to which the receiver 
is set) is not critical. LI is the aerial coil and L2 
the oscillator coil, C6 being the padder. For 
1.6Mc /s with the listed coils, a 960pF padder is 
specified, but in the present circuit either 960pF 
or 1,000pF may be fitted. 

It was found that the inexpensive surplus type 
of OC170 varied somewhat, and C2 and R3 are 
optional, these items being required to avoid excess 
oscillation. One 0C170 tried also operated best 
with a 470 ohm resistor at X. It is also worth trying 
3V, 4.5V and 6V as a supply voltage, though 4.5V 
was generally best. 

It is probably best to wire the converter without 
C2 and R3, and no changes need be made if excess 
oscillation does not spoil reception. 

CHASSIS AND CONSTRUCTION 
Figure 2 shows layout of components and wir- 

ing, only the battery, ganged capacitor and coils 
being on top of the chassis; the capacitor is bolted 
directly to the chassis. 

An efficient reduction drive is necessary; the 
capacitor fitted had such a drive incorporated. A 
separate drive, behind the panel or fitting the capaci- 
tor spindle on the front of the panel, would be 
equally satisfactory. 

In Fig. 2, C2 and R3 are omitted, for the reason 
explained. TC1 is soldered to a tag bolted to the 
chassis. Insulated leads pass through holes to VC1 
and VC2. 

L3 is 25 turns of thin insulated wire (about 32 
s.w.g.) wound on a fin. diameter former, afterwards 
removed. Turns were bound with thin tape. Two 
pieces of thin flex, about 6 to 8in. long, are soldered 
to the coil ends, joints being covered with sleeving. 
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Aerial socket 
(Insulated from Chassis) 

Switch MC.connection to 
chassis 

Fig. 2: Under chassis wiring. 

The flex is twisted together, to pass through a hole 
and connect as in Fig. 2. 

COUPLING 
This is from L3 to the transistor receiver ferrite 

rod aerial winding, achieved by slipping L3 onto 
the ferrite rod. Coupling was sufficient with L3 on 
the end of the rod opposite to that bearing the 
medium wave winding. 

Some receivers have a coupling winding, for 
external aerial. This generally has roughly ten turns, 
and can be used as L3. It is then possible to arrange 
that the converter can be plugged into the receiver 
aerial socket. A long flexible or screened lead should 
not be used between converter and receiver. 

With a miniature and enclosed receiver, coupling 
can be obtained by situating L3 near the end of 
the ferrite rod, adjacent to the m.w. winding, but 
outside the case. It is also possible to put a ferrite 
rod or core in L3, and situate this near the receiver 
aerial rod. 

The "Experimenters 6" receiver has variable 
aerial trimming, so no loss of sensitivity results 
from misalignment. But with other receivers 
coupling needs to be fairly loose, or alignment of 
aerial and oscillator circuits will be upset. 

NOTES ON USE 
The receiver is tuned to a point near the high 

frequency (low wavelength) end of the m.w. band 
where no station is heard. This will generally be 
around 1.6 to 1.4Mc /s (188 -210 metres). 

All tuning is then done on the converter. VC3 
should be adjusted to peak for best volume through- 
out the band. Incorrect adjustment of TC1 or Ll 
and L2 cores will not normally cause lack of 
efficiency provided VC3 peaks up for best volume 
and is not fully open or fully closed. 

For correct alignment and band coverage, adjust 
Ll and L2 cores near the 1.f. end of the band, and 
TC1 near the h.f. end, until little adjustment of 
VC3 is needed. 

If a medium wave transmission is received when 
the converter is switched oft, output from the con- 
verter will beat with this signal when the converter 

is in use, causing whistles on all signals. This is 
avoided by tuning the receiver carefully to avoid 
any signal when the converter is off. 

The high i.f. gives reasonable freedom from 
second channel whistles, but some always become 
apparent on high frequency short wave ranges. 
Generally, they are not particularly troublesome. 

Should any form of continuous oscillation be 
experienced, keep the converter aerial lead away 
from the broadcast receiver. If this continues it is 
worth trying an earth on the converter. Also place 
the receiver to avoid unnecessary coupling between 
its coils etc. and the converter. With a receiver close 
to the converter chassis and coils, it was found 
helpful to use the coil cans and lids as screens for 
the coils. With the same receiver clear of the coils, 
screening the latter was unnecessary. 

As mentioned previously some receiver circuits 
require a resistor at X, see Fig. 1. If soldered directly 
to tag 8 of the coil holder, this can greatly help 
reduce whistles from excess oscillation. 

Top view of completed converter. 

* components list 

Resistors: 
R1 10k02 R3 1.2kû 
R2 2.7k02 R4 1 k02 

All 10% I watt miniature 

Capacitors: 
Cl 100pF C4 0.1µF 
C2 0.04µF C5 0.01µF 
C3 0.01µF C6 1000pF 
VC1 /VC2 Twin gang air -spaced variable 300pF 

or similar 
VC3 50pF small air -spaced variable 
TC1 30pF beehive trimmer 

Coils: 
L1 Denco Blue Range 4 
L2 Denco White Range 4 
L3 See text 

Miscellaneous: 
Reduction drive, two B9A valveholders, 0C170 
transistor, chassis (about 7 x 5 x 2in.), on /off 
toggle switch, knobs, tagstrip etc. 
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vraifiay 

EARING up some back 
copies of Electronics Weekly 
for the local chip -shop, 

Henry came across an article pre- 
viously overlooked. 

It seemed a pity to wrap a cod 
fillet and six -pennorth in any- 
thing as tantalising as 'The art of 
specification'. The use of the 
word 'art' again proved the value 
of serendipity, and Charles 
Gunner of GEC -AEI certainly 
made this scribe think twice 
about what he had always taken 
to be a science. 

As a Member of the Institute 
of Measurement and Control, Mr. 
G. may be excused for saying, 
provocatively: 'Electronic engin- 
eers are perfectly familiar with 
specifications, but the individual 
engineer probably has never 
stopped to consider either why 
specifications are necessary or 
what they really expect a speci- 
fication to tell them.' 

Overlooking his own lack of 
control over the tensing of that 
statement, we must ask what the 
top lad of Inspection requires a 
specification to tell him. And we 
find that even a simple resistor 
amasses a dossier as involved as a 
holly roth plot. When Joe calls: 
'Chuck us over a forty- seven -K, 
mate,' you can make him feel it 
would be easier to go and fetch 
it himself by simply querying all 
of the fourteen different limiting 
tolerances one by one. No 

Wrap a cod and six- pennorth In it 

wonder the Stanmore Labora- 
tories report that test time for a 
'simple item' like a resistor costs 
more than the bill for making it! 

Now, please- before you des- 
cend on Henry for belittling the 
need for specifications, let's see 
what else Mr. Gunner had to say 
about the gentle art. Specifica- 
tions are necessary, he says, for 
quality control, reliability assess- 
ment and economy of effort. All 
concerned with production should 
try to convince laboratory and 
design staff that specs are not just 
a tool for the convenience of pro- 
duction staff. They are as much a 
part of production as a set of 
drawings . a good laboratory 
engineer will consider the specifi- 
cation to be as much an end 
product of his work as the unit or 
component which he has 
designed. 

Those are my italics, not Mr. 
Gunner's. They make one realise, 
if one discounts the slight whiff 
of sour grapes, that the airy world 
of upper -echelon electronics is as 
much beset by inter -departmental 
war as the factory floor. As one 
who did his stint in the inspec- 
tion department of a couple of 
radio factories, as well as the 
cosier regulated world of the Ser- 
vices, Henry can speak with some 
feeling on the bending of speci- 
fications to suit the Production 
Manager's bonus chart. 

A small hint of this is gleaned 
from a later example quoted in 
the article which is currently 
giving us a subject to chew over. 
Component engineers, while ad- 
mitting that a sales sheet for their 
product states it 'complies with an 
A merican MIL specification', go 
on to tell you that 'in that parti- 
cular case', whole sections of this 
very comprehensive specification 
have 'been conceded'. 

Lovely term -conceded. Can 
you not see it on the brochure of 
a 'High Fidelity System'? The 
equipment conforms with British 
Standard XYZ:1969:47Q, sec- 
tions 3a to 45 conceded. Mr. 

No. 52 

Up 

to 

Spec. 

The slight whiff of sour grapes 

Gunner would probably wave a 
deprecatory hand toward such un- 
important gear as our domestic 
music -boxes, but the consumer 
industry needs someone as dedi- 
cated as he, especially in the field 
of so- called high fidelity. 

Let us conclude with one beau- 
tiful example, from M. Horowitz' 
book: 'Measuring Hi -Fi Ampli- 
fiers'. By means of juggling the 
output power ratings, he tells us, 
it can almost be proved that no 
low -power amplifiers exist! Take 
a modest 12 -watt stereo ampli- 
fier. Two 12 watts r.m.s. can be 
said, tongue -in- cheek, to equal a 
total of 36 watts IHFM 'Music 
Power'. Now the specifications of 
music power assume no power 
supply voltage change with signal 
change and define test condi- 
tions. Sinewave power at a pre- 
determined distortion level is 
measured. But peak IHFM power 
is twice the sinewave power, so 
the copy- writer can fairly legiti- 
mately double his figures, to get 
a 72 -watt 'Peak -IHFM Amplifier'. 

What about the distortion 
level ? Well, if we come back 
along the roll -off curve, and care- 
fully forget to state that the fre- 
quency response figure was mea- 
sured at a different power level, 
you can get away with calling 
this modest amplifier an 80 -watt 
job. Look carefully at those 
'specifications' before buying ! 
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P.W. GUIDE TO 

0 

PART 2 
CAPACITORS are essential components in elec- 

tronic circuits. They function as tuning, smoothing, 
timing and d.c. blocking components. The basic 

unit of capacitance is the farad, though microfarads 
(I,.F or m.f.d.) and picofarads (pF) are in practice 
used: they are farads divided by 10 +6 and 10 }12 res- 
pectively. Nanofarads and kilopicofarads are also in 
use: I nF= l kpF= l ,000pF= 0.001µF. 

Values and Tolerances 
Capacitors are frequently marked numerically with 

their capacitance value, usually together with the voltage 
rating and polarity if any. However microminiaturisa - 
tion has resulted in an increase in the use of colour 
coding. Due to the diversity of shapes and sizes of 
capacitors colour coding is not standardised and the 
manufacturer's data should be consulted. As a general 
rule the value is given as for the resistor coding but 
with the capacitance in picofarads. Tolerance and 
voltage ratings are given special colours by the manu- 
facturer. 

J. 
T 

(a) Fixed 

T 
(c) Variable (b) Electrolytic 

Fig. 7: Capacitor circuit symbols. 

n 
Plate t 

= Dielectric (insulator):_-_- Conductor 

Plate 2 

Fig. 2: Basic capacitor construction. 

Fig. 3 (right): Capacitor equivalent circuit: 
the inductance of the leads and resistance of the dielectric affect 

the performance of a capacitor in practice. 

Capacitors are available in the capacitance range 
0.5pF to 500,00012F and with tolerance ratings of better 
than ±¡-% to +100% -20 %. Tolerance generally 
increases with the larger values of capacitance. Cost 
increases for miniature styles, high capacitance values, 
and very high voltage working. 

Commonly low value capacitors are available in the 
values given in Table 1. This cannot be regarded as a 
definite standard as in the case of resistors, and for 
the higher values of capacitance above approximately 
I,000pF many non -standard values appear. Most 

Rod 

E9WEI 

M. K.TITMAN, B.Sc.(Eng) 
manufacturers follow the values of Table 2 for the 
higher values of capacitance. 

Notable exceptions are values such as 200pF and 
500pF which appear in the various ranges up to 0.5µF. 
For electrolytic capacitors above 0.11.1.F many non- 
standard values appear. As electrolytics are mainly 
used for smoothing or coupling and their tolerance is 
often +50% -10% these variations are insignificant 
as the absolute value is rarely important. 

Ideal Capacitor Characteristics 
Ideally a capacitor is constructed as shown in Fig. 2, 

with two conducting plates separated by a perfect 
insulator or dielectric. As the plates are isolated they 
effectively block the passage of direct currents and the 
resistance of the dielectric determines the usefulness of 
the capacitor for this purpose. Capacitors do however 
transmit alternating currents. This is because of the 
large area of the plates which require a large increase 
of charge to give a change of voltage across them. Thus 
the voltage across a capacitor cannot change instantly. 

Table 1: Generally Available Capacitors 2.2pF- 1000pF 

Common 
Values 

Other 
Values 

Common 
Values 

Other 
Values 

10 - 39 - 
15 - 47 50 
18 20 56 - 
22 25 68 75 
27 30 82 - 
33 - 100 - 

Table 2: Generally Available Capacitors -High Values 
(values in microfarads-µF) 

Non - 
Electrolytic Elect, olytic Electrolytic 

Common Other Common Other Common Other 
Values Values Values Values Values Values 

0.001 0.0015 1 1.5 500 - 
0.0022 0.002 2 4 1000 1250 
0.0033 - 5 6 2000 1500 
0.0047* 0.005 10 8 2500 - 
0.0068 - 15 16 5000 - 
0.01 - 25 32 10,000 12.500 
Up Up 50 60 25,000 20.000 
to to 100 - 50,000 - 

10 5 150 200 100,000 - - 

250 - 500,000 
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DE LUXE PLAYERS 
PORTABLE CABINET As illus- 
trated. To fit standard 69/6 player or autoohanger. 
RCS AMPLIFIER 3 WATT. 
Ready made and tested with 
UCL82 triode pentode valve 
and loud- 59/6 speaker. 
SUPERIOR 
AMPLIFIER. Ready 
made and tested. 
Better sound! 
Isolated AC Mains 
Transformer 8 watt 
output. ECL82 triode pentode 
valve. Volume and tone 
controls with knobs. 89/6 
Quality Loudspeaker. 

Post 6/6 
each item 

SINGLE PLAYERS MONO AUTOCHANGERS MONO 
Starr 8v. Battery BSR Superslim £8.19.8 
45rpm Model £2.19.6 Garrard AT80 612.19.8 
EMI Junior Mains 62.19.6 B8R Tranaoription IIA70 
Garrard SHP22 .. 68.19.6 Stereo /Mono 612.19.8 
All fitted LP /78 atylii mono pickup crystal complete. 
Stereo /mono 20/- ertra except 0A70 

GARRARD TEAKWOOD BASE WB.1. Ready firn 
out out far mounting 1000, 2000, 8000, SP25, ATOO. 
GARRARD PERSPEX COVER SPC.1 for WB.1 EACH 

PICK -UP ARM Complete with ACOS LP -78 Turnover 
GP87 and Stylii 29/6; GP87 17/8; Stereo Ceramic 35/ -. 

CRYSTAL MIKE INSERTS 
11 - fin. 6/6; ACOS If lin. 8/6. BM3, 1" dia. 9/6 
MOVING COIL MIKE with Remote Control Switch 19/8 

PORTABLE 
TRANSISTOR 
AMPLIFIER 
Many uses, Intercoms, 
Baby Alarms, Guitar 
Practise, Telephone or ReeordPlayer. Amplifier. 
ONE WATT OUTPUT 
Wooden cabinet 12 x 9 x 4in. 
Razine covered two tone grey. Four 
transistors. 7 4jn. speaker. Volume control. Jack socket. 
Uses PP9 battery. WORTH 

DOUB 
DOUBLE 79/6 Post 5/6. 

COLLARD BATTERY RECORD DECKS 
4 speed model 9v. operated. Complete with pink -up fitted 
crystal cartridge. Plays 7, 10. 12in. records. Fitted auto, 
tre nsistor start. 

a rpli8 rs. 
for 

OUR PRICE 69/ PRICE 6 
POST 

/8 
THE ABOVE GRANADA AMPLIFIER AND PLAYER 
DECK POST FREE IF PURCHASED TOGETHER. 

WEYRAD P50- TRANSISTOR COILS 
RAIW 81n. Ferrite Aerial Spare Cores 6d. 
with ear aerial colt.... 12/6 Driver Trans. LFDT4 9/6 
O.e. P50 /IAC 6/4 Printed Circuit, PCA1 . 9/6 
1.F. P60 /2CC 470 kW /s 6/7 J.B. Tuning Gang .... 10/6 
Sel S.F. P50 /8CC 6/- Weyrad Booklet 2/- 
Teleseopio Chrome Aerials Sin extends to 29in. 5/ -. 
Ferrite Rod 8 z fin. 4/ -; 8 z 1'u. 5/ -. 

VOLUME CONTROLS 
Long spindles. Midget Sise 
5K. ohms to 2 Meg. LOG or 
LIN. L/S 8/ -. D.P. 5/- 
STEREO L/S 10/6, D.P. 14/6. 
5K. B.P. Edge type, 5 / -. 

80 Ohm Coax 8D yd. 

SEMI -AIR SPACED 
40 yd. 20/ -; 60 yd. 30/ -. 
FRINGE LOW LOSS 

1/6 Ideal 825 lines yd. 

VEROBOARD O-15 MATRIX 
St x Sin. 8/8.25 x 31in. 8/2.81 x 31ín. 3/8.31 A Sin. 5/2, 

EDGE CONNECTORS 16 way 6/ -; 24 way 7/8. 
PINS 86 per packet 8/4. FACE CUTTERS 7/8. 

S.R.B.P. Board 0.15 MATRIX filin, wide Bd. per lin. 81ín. 
wide Bd. per lin.; Sin. wide 1/- per lin. (up to 
S.R.B.P. undrilled "hen. Board. 10 x Sin. 8/ -. 
BLANK ALUMINIUM CHASSIS. 18 s.w.g. 21in. sides 
7 x 41u., 5/8; 9 x 710., 8/8; 11 x 8in., 8/6; 11 x 71n. 7/8; 
18 x 9in., 9 /6; 14 x ilin., 12/6; 15 x 141n., 15/ , 
ALUMINIUM PANELS 18 s.w.g. 12 x 12 in. 6/6; 14 x 9 in. 6/6; 
12 .8 1n. 4/8; 10 x 7 in. 8/8; 8 x 8 in. 2/6; 6 x 4 In. 1/6. 

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

lin. 16/- lin. 17/8 llln. 19/8 !lin. 24/- 2elssin. 44/8 
lin. 16 /- lin. 19 /6 11in. 20/9 lIin. 29/- 28ín. 57/8 
lin. 18 /9 1r/nin 19/6 lfin. 21/8 2in. 39/- lin. sq. 36/6 

'SONOCOLOR' CINE RECORDING TAPE 
6- reel, 900 with LP strobe markings, also Dine light 
deSeotor- mirror for ayoohronisation. 14/- each. 

Tape Spools 2/8. Tape Splicer 5 / -. Leader Tape 4/6. 
Reuter Tape Heads for Collaro models 2 traok 21 /- pair. 
UNIVERSAL TAPE CASSETTES Type C60. OUR PRICE 14/ -. 

"THE INSTANT" 
BULK TAPE 
ERASER AND 85/_ 
RECORDING Post 
HEAD 2 /6. 
DEMAGNETISER 
200/250 v. A.C. Leaflet S.A.E. 

Minimum Post and Packing charge 2/6. 

MERRY CHRISTMAS C; 

BARGAIN STEREO /MONO SYSTEM 
Attractive Slimline PLAYER CABINET with B.S.R. 10125 
Deck, 4 1 4 AMPLIFIER and TWO matched 
LOUDSPEAKERS Poet 10 /8 f19.19.6. Only 4 pairs of wires to join). 

NEW TUBULAR ELECTROLYTICS CAN TYPES 
2/850V .. 2/8 100 /25V .. 2/- 8 /800V .. 9/6 
4/850V .. 2/8 250/25V .. 2/8 16/800V .. 12/6 
8 /450V .. 2/3 500/25V .. 9/- 18 +500V . 7/6 
16/450V .. 3/- 8 + 8/450V .. 8/6 32 +32/250V 3/6 
82/450V .. 9/9 8 +18/450V.. 3/9 60 +50/350V 7/- 
25/25V . . 1/9 16 +18/450V 4/3 60 +100 /850V 11 /6 
50/500 2/- 32 +32/850V 4/6 8000/30V 8/6 
SUB.MIN. ELECTROLYTICS. 1, 2, 4, 5, 8, 16, 25, 30, 50,100, 
250mF 15V 2/ -; 500, 1000mF 12V 3/6; 2000mF 25V 7/ -. 
CERAMIC. 500V 1pP to 0.01mF, 9d. Ulu 1 / -. 
PAPER 350V -0.1 9d; 0.6 2/8; lmF 8I -; 2mF 150V 3/ -. 
500V -0.001 to 0.05 9d; 0.1 1 / -; 0.25 1/6; 0.5 3/ -. 
1,000V- 0001, 0-0022, 00047, 001, 0.02, 1/6; 0.047, 01, 2/8. 
SILVER MICA. Clou tolerance 1 ex. 5 -500pF 1 / -; 580- 2,2200pF 
2/ -; 2,700- 5,800pF 3/8; 6,8000F -001, mid 6/- each. 
TWIN GANG. "0 -0" 208pF +176pF, 10/6; 885pF, minia- 
ture 10 / -; 5000F standard with trimmers, 9/8; 500pF 
midget less trimmers, 7/8; 500pF slow motion, standard 9 / -; 
small 3 -gang 60OpF 18/9. Single "0" 385pF 7/6. Twin 10 / -. 
SHORT WAVE. Single 100F, 25pF, 50pF, 75pF, 100pF, 
1802F, 5/6 each. Can be ganged. Couplers 9d. each. 
TUNING. Solid dielectric. 100pF, 300pF, 500pF, 4/6 each. 
TRIMMERS. Compression ceramic 30, 50, 70pF, 1 / -; 
100pF, 150pF,1 /3; 250pF, 1/6 ; 600pF, 750pF, 1/9 ; 1000pF. 2/8. 
250V RECTIFIERS.Selenium t wave 100mA 5/ -; BY10010 / -. 
CONTACT COOLED I wave 60mA 7/8; 85mA 9/8. 
Full Wave Bridge 75mA 10 / -; 150mA 19/8; TV roots. 10 / -. 
NEON PANEL INDICATORS. 250v. AC /DC. 3/6. 
RESISTORS. Preferred values, 10 ohms to 10 meg. 
1w., 1w., 1w., 20% 8d.; 15w. 8d. ; 2w. 1 / -; 1w. 10% 8d. 
HIGH STABILITY. 1w. 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 3w. r2 /- 
2/- 10 watt WIRE -WOUND RESISTORS { 

ló watt J 10 ohms to 8,800 ohms 2 /- 
10K,15K,20K,25K,88K,10W.3/- 

FULL WAVE BRIDGE CHARGER RECTIFIERS: 
6 or 12v. outputs. 15 amp. 8/9; 2a., 11/3; 4a., 17/8. 
CHARGER TRANSFORMERS, P. & P. 5/ -. Input 200 /250v. 
for 8 or 12v., 11 amps., 17/6; 2 amps., 21/ -; 4 amps., 30L- 
WIRE-WOUND 8 -WATT WIRE -WOUND 4-WATT 
POTS. T.V. Type. Values STANDARD SIZE POTS. 

C10 

ohms to 30 A /g LONG SPINLE /arbon 

8Ó K to 2 mg' 50 OHMS toD100 K., 6 
VALVE HOLDERS, MOULDED 9d.; CERAMIC 1/- EACH. 
NEW MOLLARD TRANSISTORS 6/- each 
0071, 0072, 0081, 0044, 0C45, 0C171, 00170, AF117 

REPANCO TRANSISTOR TRANSFORMERS 
TT45. Posh Pull Drive, 9:1 CT, 8/ -. TT48 Output, CT8:1, 8/ -. 
TT49. Interstage 20:1, 6/ -; TT52 Output 8 ohms, 4.5:1, e / -. 
PAIR 10W Amp. Transformer and circuit 45/ -. 

TRANSISTOR MAINS POWER PACK. FAMOUS MAKE. 
FULLY SMOOTHED. FULL WAVE CIRCUIT 49/6 8 Volt 500mA Sise 5 x 35 ` 2in. 
TRANSFORMER ONLY. Size 21 x 11 11in. 9 volt 10/8. 

MAINS TRANSFORMERS 5 /Peach 
250 -0 -250 50 mA. 8.3v. 2a. Centre tapped 19/6 
250 -0 -250 80mA. 8.3v. 3.5a. 6.3v. la. or 5v. 2a 30/- 
850 -0 -350 80mA. 8.8v. 8.5a. 8.8v. la. or 5v. 2a 85/- 
800-0-300v. 120mA., 6.8v. 4a. C.T.; 6.8v. Oa. 45/- 
MINIATURE 200v. 20mA., 8.8v. la. 12 /6 
MIDGET 220v. 45mA., 8.8v. 2a 17/6 
HEATER TRANS. 6.3v. 11a., 8/8; 8.3v. 4a. 12/8 
Ditto tapped ceo. 1.4v., 2, 8, 4, 6, 0.3v. 11 amp 12/8 
GENERAL PURPOSE LOW VOLTAGE, Outputs 8, 
4. 5. 6, 8, 9, 10, 12, 16, 18, 24, and 30v. at 2a 30/- 
1 amp., 6, 8, 10, 12, 18, IS, 20, 24, 80, 36, 40, 48, 60 85/- 
8 amp., 0 -12v. and 0 -18v. 19/8 
AUTO TRANSFORMERS 0- 116 -280v. Input /Output, 
60w. 18/6; 150w. 80/ -; 500w. 92/6; 1000w. 175/ -. 

IOAXIAL PLUG 1/3. PANEL SOCKETS 1/3. LINE 2 / , 
OUTLET BOXES. SURFACE OR FLUSH 4/8. BALANCED 
TWIN FEEDERS 1/- yd. 80 ohms or 800 ohms. JACK 
SOCKETS Std. open -circuit 2/8, closed circuit 4/8; Chrome 
Lead Socket 7/8. Phono Plugs 1/ -. Phono Socket 1 / -. JACK 
PLUGS Std. Chrome 3/ -; 8.5 mm Chronic 2/6. 
DIN SOCKETS Chassis 3 -pin 1 /8; 5 -pin 2/ , 
DIN SOCKETS Lead 8 -pin 8/8; 5 -pin 5/ -. 
DIN PLUGS 8 -pin 3/6; 6 -pin 5 / , 
WAVE -CHANGE SWITCHES WITH LONG SPINDLES. 
2 p. 2 -way, or 2 p. 8 -way, or 3 p. 4 -way 4/6 each. 
1 p. 12 -way, or 4 p. 2 -way, or 4 p. 3 -way, 4/8 each. 
Waveohange "MAKITS" 1 p. 12 -way, 2 p. 6 -way, 8 p. 4-way. 
4 p. 8 -way, 8 p. 2 -way, 1 wafer 12/ -, 2 wafer 17/ -, 8 water 22/ -. 

Additional wafers 5/- each water up to 12 max. 
TOGGLE SWITCHES, sp. 2/8; sp. dt. 3/6; dp. 3/8; dp dt. 4/6. 

1969 
GRAM 
CHASSIS 

Poet 6/- 
Three Wavebands: Five Valves: E01181, EF89, 
Long, Med., Short, Gram. EBC81, EL84, EZ80. 
12 -month guarantee. A.C. 200 -250v. Ferrite Aerial 
5 watts 8 ohm. Chauis 181in. x lin. x Sin. dial sirs 
13ín. . 410. Two pilot Lamps. Four Knobs. f 1 0.1 Aligned oalibrated. Chaule isolated from malns 
DE LUXE STEREO GRAM CHASSIS V.H.F., MW, SW 
19 -50m. SW 80 -180m. Magio eye, push buttons. f 1 9,1 9 8 valve plus reed. Sise 15 t 75 x 6in. high. 

RADIO COMPONENT SPECIALISTS 
Written guarantee with every purchase. (Export -send remittance and extra postage, no C.O.D.) 

BAKER MAJOR £8 
30 -14, 500c.p.e., Hi -Fi 
double Done, woofer and 
tweeter eons together 
with a special BAKER 
magnet assembly having 
a Son density of 14,000 
guru and a total Sag of 
145,000 Maxwells. Baas 
resonance 46 c.o.s. Rated 
20 watts. Voice cow 
available 8 or 8 or 16 
ohms. Price IS, or 
Module kit. 30- 17,000 
o.p.s. with tweeter, 
crossover, bate and 
instructions. 610.19.8 

LOUDSPEAKER CABINET WADDING 181n. wide, 2 /8ft. 

BAKER "GROUP SOUND" SPEAKERS -POST FREE 
'Group 25' 'Group 35' 'Group 50' 
12in. !lin. 151.. 
2ów. 6 gns. 36x. 82 gns. Sow. 18 gns. 

ALL MODELS "BAKER SPEAKERS" IN STOCK 

E.M.I. Cone Tweeter 35in. square, 3- lOkc /s. 10W 17/8. 
Quality Hom Tweeters 2- 18ko /s, IOW 29/8. Crossover 16/6. 
LOUDSPEAKERS P.M. 3 OHMS. 21in, Stn, 41n, Sin, 7 x 41n. 
15/8 each; Sin 22/8; 6Iio 18/6; loin 80/ -; 12in. Double Done 
3 or 15 ohm 35/ -; 10 x Sirs. 30/ -; 8 x Sin. 21 / , 
E.M.I. Double Cone I81 . Bin., 3 or 15 ohm models, 45/ -, or 
with twin tweeters crossover and H/D magnet, 79/8. 
SPECIAL OFFER; 8 ohm, 21in; 80 ohm. 21in. Stn; 

25 ohm, 15/6 TYPE 15 ohm. 10 
2 inn; 78 41n. ; 

0/P TRANS. EL84 etc. 4/6; MIKE TRANS. 60:1, 8/9. 
SPEAKER FRET Tygan various. SAMPLES S.A.E. 

ALL PURPOSE HEADPHONES 
H.R. HEADPHONES 2000 ohms General Purpose.. 19/6 
H.R. HEADPHONES 2000 ohms Super Sensitive .. 35/- 
LOW RESISTANCE HEADPHONES 8 -5 ohms.... 85/- 
DE LUXE PADDED STEREO PHONES 8 ohms.... 79/8 

MINETTE 
AMPLIFIER 
For all Record Players. 
A.C. Mains Tranuformer. 
Chauis sise 7 x ö1 x 4h,. 
High. Valve. ECL82, 
EZ80. Quality output 8 
ohm matching. Bargain offer complete with engraved oontrol 
panel, valves, knobs, volume and tone controls, wired 79/6 and tested. 12 month guarantee. Post 5/6 

ALL EAGLE PRODUCTS 
SUPPLIED AT LOWEST PRICES 

BARGAIN AM TUNER. Medium Wave. 79/6 Transistor Superhet. Ferrite aerial, 9 volt. 
BARGAIN DE LUXE TAPE SPLICER Cuts, 
trims, loins for editing and repair.. With 8 blades. 17/6 
BARGAIN 4 CHANNEL TRANSISTOR MIXER. Add 
musical highlights and sound effeots to recording.. 
Will min Microphone, records, tape and tuner 59/6 with separate controls into single output. 9 volt. 
BARGAIN FM TUNER 88 -108 Mc /s Sin Transistor. Ready 
built. Printed Circuit. Calibrated slide dial f6,19,6, tuning. Size 6 x 4 , 2tin. 9 volt. 
BARGAIN 3 WATT AMPLIFIER. 4 Transistor 69/8 Push -Pull Ready built, with volume control. 9v. 

40-PAGE EAGLE CATALOGUE 5/- Post Frs. 

* RADIO BOOKS * (Postage Bd.) 
Praotioal Transistor Receivers 5/- 
Practical Stereo Handbook 8/6 
Supersensl ive Transistor Pocket Radio 3/6 
High Fidelity Speaker Enclosures and Plans 8/- 
Radio Val "s Guide, Books 1, 2, 8, or 4 ea. 5/- No. 5 ea. 6/- 
Praottoal Radio Inside Out 4/8 
Shortwave Transistor Receivers 5/- 
Transistor Communication Sets 6/- 
Modern Transistor Circuits for Bagmen 7/8 
Sub- Miniature Transistor Receivers 6/- 
Wireless World Radio Valve Data 9/8 
At a glance valve equivalents 8/- 
Valves, Transistors, Diodes equivalents manual . 10/8 
How to receive Foreign T.V programmes on your wet 
by simple modifications 6/- 

SANGAMO 3 inch SCALE METERS 
Various calibrations /movements, 500 Mloroamp; 45/_ 1 Milllamp; 50 -0 -50 Mloroamp, ate. S.A.E. for list. 

POCKET MOVING COIL MULTIMETER. 49/6 0 -1,000 AC. /DC. ohms 0 to 100k, etc. 
SUPERIOR MOVING COIL MULTIMETER 

99/6 0- 2- 500e.D.C. 20,000 ohms per volt. 0- 1,000v. A.C. 
Ohms 0 to 6 meg. 50 Mieroampa (Full list Meters SAE.) 

BRAND NEW QUALITY 
EXTENSION LOUDSPEAKER 
Blank plastic cabinet, 201t. lead and 
adapten. For any radio, intercom, tape 
recorder, etc. 8 to 15 ohms. PRICE 3 V_ 
Sise: 71 ' 51 r Sin. POST 2/8 

C.O.D. 5/- extra. Full list 1/- 
337 WHITEHORSE ROAD, WEST CROYDON 

Buses 133, 68 pass moor. S.R. Stn. Selhurst Tel. 81- 664.1 
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Fully 
Individually 
VALVES 

AC /HL 61- 
ARP3 8/- 
ÁßP12 8/6 
Aß8 5/- 
ARTP1 

2/3 
AZ31 9/- 
BD78 40/- 
BLO9 10 /- 
62134 18/- 
BT9b 55/- 
ßT46 150/- 
BT89 85/- 
CV103 4/- 
CV315 4/- 

cited pair) 
1801- 

CV815 (Bin- g,e) ,_ 
-431 719 
D77 8/- 
DA 8/- 
DAF96 !/- 
DD41 4/- 
DET 4/- 
DET20 2/- 
DET25 10/- 
DF91 8/- 
DF92 2/6 
DF96 7/8 
DK92 8/6 

DL63 8Ìá 
DL92 4/- 
DL9S 4/- 
DL94 6/8 
DL96 7/8 
DL810 12/- 
DY88 8/- 
DY87 6/6 
E8OF 18 /- 
E88CC 8/- 
E90CC 8/- 
E91H 7/- 
E92CC 5/- 
E18OCC 71- 
E182CC14 /- 
E2134 8/6 
RA 8/- 
EÁ60 1/- 
EAB 7/- 
EAC91 81- 
EAF42 9/9 

9/9 
EB91 2/- 
EBC33 8/- 

EBC81 5/9 
BBF80 6/9 
EBF83 8/8 
EBF89 6/- 
EC53 S/- 
EC70 4/- 
EC90 4/- 
EC91 8/- 
ECM 12 /- 
ECM 4/- 
ECC82 4/3 
ECC83 5/6 
ECC84 8/- 
ECC86 5/4 
ECC88 7/- 

ECC189 9/9 
ECF80 8/8 

guaranteed 
packed 

ECF82 6/8 
ECH35 11/- 
&0114210/- 
ECH81 5 /8, 

ECL80 7/- 
ECL82 6/- 
ECL83 10/- 
ECL86 8/- 
EF36 8/4 
EF37A S/- 
EF39 6/- 
EF40 9/- 
EF41 10 /- 
EF50 4/6 
EF80 4/6 

SF85 6/6 
EF89 51- 
EF89 5/ -_ 

EF91 2/ 
EF95 2/8 EF95 Si- 
EF183 7/- 
EF184 7/- 
EL31 7/- 
EL32 15/- 
EL32 8/9 
EL34 10 /8 
EL36 6/- 
EL38 17/8 
EL41 9/8 
EL42 11/- 
EL50 S/- 
ELK 9/- 
EL84 4/6 
&Lß6 7/8 
EL91 2/6 
EL96 5/6 
ELSOO 221- 
EM31 5/- 
E5180 7/- 
EM81 8/- 
EM84 7/- 
EN92 6/- 
EBU74 80/- 
EY51 7/- 
EY86 8/e 
EY9I 2/8 
EZ40 8/8 
EZ41 e/- 
EZ81 6/- 
FW4 51- 
FW4/8006/- 
FW4/800 

10/- 
0/371K 57/8 
G1/370K 

06012080 /- 
0120/1B 

85/- 
0M4 45/- 
0U80 28 /- 
GZ32 9/6 
GM 11/6 
am 8/6 
HL2 4/- 
HL2K 2/6 
HL23DD5 /- 
HL41 4/- 
HVR2 9/- 
KTOC 82 /6 
KT63 4/- 

KT67 45/- 
KT71 7/8 

KT76 7/- 
KT88 27/- 
KTZ89 7/- 
L63 6/- 
MH41 8/- 
MHLDB 7/8 ML6 6/_ 
N94 S/- 
N7ß 16/- 
OA2 6/- 
OB2 6/- 
OBI 7/- 
003 8/- 
0D3 6/- 
OZ4A 5/- 
P41 7/- 
PABC807 /6 
PC88 10/8 
PC97 9/- 

P-900 819 8/8 
PCC18 9/6 
PCF80916/8 
PCF82 6/8 
PCF84 6/8 
PCF84 9/8 
PCF86 8/9 
PCF801 9/- 
PCF802 9/- 
PCF8061818 
PCF8081416 
PCL81 9/- 

C183 9/6 
PCL84 8/- 
PCL88 8/6 
PCL86 8/8 
PFL200181- 
PL36 9/9 
PL38 18/8 
PL81 7/6 
PLS2 8/- 
PL83 8/9 
PL84 6/8 
PL100 18/6 
PX4 14/- 
PX25 12/6 
BÓ 9/8 

PY81 5/6 
PY82- 5/9 
PY83 6/6 
PY88 71- 
PY801 9/- 
PY801 9/- 
QQV03 -10 

27/8 
QQV 

85/- 
QQVO8- 

40A 100 /- 
Q8150/157/8 
Q895/10 6/- 
Q8120010/- 
Q81202 8/- 
9VO4 /7 8/2 
RIO 17/6 
RG1 /240A 

ß8- 
8Pß1 8/8 
8TV280/40 

80 /- 
6U2150Á 

TDOX-20 
70/- 

PERSONAL CALLERS WELCOME 

Open 9- 12.30, 1.30 -5.30 p.m. Thursday 9 -1 p.m. 
MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Valves. U.H. Orders 
up to 10 /-, 1/ -; 10/- to 81, 2/ -; over ßl, 2/- per 21; over 28 poet free. C.O.D. 4 / -extra 

ALL 

guaranteed 
valves 

brand 

TP22 6/- 
TP25 5/- 
TF11 8/- 
TT16 66/- 
TTR31 

TZ0520 4/- 
TZ20 18/- 
U12/14 7/- 
U38 6/- 
USO 14/6 
U26 14 /8 
U27 B/- 
U52 4/6 
U81 18/- 
U191 14/- 
U404 6/- 
U801 9/6 

VR105 /30 
6/- 

Vß160 /90 
8 / -_ 

W11ß 10/- 
W119 9/- 
X65 6/- 
X66 7/8 
X7831 7/- 
X118 8/- 
X145 8/- 
Y63 6/8 
Y65 4/- 
1ß00U 89/- 
Z801U 25/- 
Z900T 12/- 
11122 80/- 

1CGT 6/-. 
1D8GT 6/- 
106GT 6/- 
1L4 2/8 
ILA6 8/- 
1L0ß 7/- 
1LH4 4/- 
1Rb 9/- 
194 81- 
196 4/6 
1T4 8/- 
2Aß 5/- 
2D21 4/9 
SA4 4/- 
3B7 5/- 
3B24 14/- 
3D6 8/- 

3E29 50 /- 
3Q4 8/- 
9Q66T 6/- 
389 b/9 
3V4 6/6 
4D1 4/- 
5Á178G 5/- 
5Á174G 5/- 
6112613140/- 
5B262M85/- 
5B26ß5115/- 
5B2645140/- 
6B250M85/- 
5R4GY 9/- 
5R4WGA 

27/6 
5T4 7/- 

5U4G 4/8 
áV40 7/6 
8 %4ty 8,6 
6Y96T 5/6 
5Y3WOB 

15/- 
6Y8WGTB 

B/- 

"AG 
7/8 

6ÁB6 4l- 
BACI 8/- 
6ÁG5 8/8 
6A07 8/- 
6Á11g 10/- 
6AJ7 2/- 
6AK5 5/- 
(3AK7 6/- 

6AK8 6/9 
6ÁL6 3/- 
gALSW 7/- 
BAMB 2/6 
6AM6 8/- 
6AN6 80/- 
6AX5 5/8 
6A %6W 9/- 
8ÁB6 e/- 
BÁ876 14/- 
BATS 4/6 
BAUB 5/9 
6AX4 8/- 
OB4G 16/- 
6B7 5/6 
6B80 2/6 
6BA6 4/6 

6F12 4/- 
6F13 5/- 
6F14 5/- 
6F23 14/9 

6F33 20/- 
6680 2/8 
BH66T 1/9 
6H5M 8/- 
OJ4WA 12/- 
6176 71- 
6150 2/8 
&TOUT 5/- 
8JO 8/6 
BJBW 8/- 
BJTG 61- 
T7M S/- 
0K6GT 8/- 
6K7 6/- 
0070 2/- 
6K7GT 4/9 
6K8G 7/8 
6K200 5/8 
614GG 15/- 
6L60 6/9 
6L6G 9/9 
RAGA 9/- 
6L6W6B 

12/- 
61,76 4/- 
6L34 8/- 
6N70 6/9 
8P26 18/ 
667 7/- 
88A7 7/- 
88Á70T 6/6 
66C7 7/ 
68C7GT 6/- 
8807 6/- 
68117 616 
ß8170. 6/8 
6BJIGT 8/8 
60J7 8/- 
6ßK7 5/6 
6ß170T 616 

60N7GT 4/8 
6BQ70T 6/ 
6897 21- 
6V60 7/6 
6V80T 6/- 
6V6M 8/- 
6X4 4/- 
6 %5131 5/- 
BZOGT 6/8 
6Y60 B/- 

141- 

7B7 7/- 
7C5 18/9 
708 8/- 
707 8/- 
7F8W 12/8 
7H7 5/6 
7Q7 7/- 
7V7 5/- 
7Y4 9/8 
7Z4 4/6 
9D2 3/- 
9D6 2/- 
10F9 9/- 
10P14 18/8 

12A6 
80/- 
36 

12ATO 4/8 

12AT7 4/- 
12AV8 5/6 
12AV7 6/6 
12AÚ7 4/8 
12AT7W6/8 

12AX7 5/8 
12ÁY7 10 /- 
12BÁ8 8/- 
12BE6 6/9 
1211117 8/6 
1208 8/- 
12E1 17 /- 
12H6 8/- 
12J70T 6/6 
12K76T 8/- 
12KSM 10/- 
12QIGT 6/- 
12907 4/6 
12967 8/- 
12ßH7 8/- 
12ßT1 4/- 
12BK7 5/6 
12BL76T 

7/- 
128117075/- 
12ßB7 5/- 
12Y4 2/- 
13D1 9/- 
13D6 5/6 
1487 15/- 
19AQ6 5/9 
19E2 12 /6 

19G6 201- 
19114 70/- 
20A2 86/ 
20P4 19 /- 
25L6GT 7/8 
26Z4G 9/8 
2626 7/8 
25Z4GT 8/- 
25D7 8/6 
30015 14/- 
30C17 15/- 
80018 14/- 
8OF5 18 /- 
SOFL1 li /- 
S0FL1319 /8 
30FL14 14/6 
30L15 16/- 
30L17 16 /- 
30P12 161- 
ß0P39 16/- 
30PL1 14/- 
S0PL1318/4 
SOPL14 18/4 
SOP19 14/- 

91- 
83160T 8/- 
36W4 5/- 
36Z3 10 /- 
3824áT 7/6 
36Z6GT 6/- 
37 4/- 
38 4/- 
42 5/6 
60CDBG27/6 
5OL8GT 8/8 
87 61- 
58 8/- 
59 8/- 

76 6/- 
77 8/8 

78 5/- 
80 5/6 
81 9/- 
83 

84A2 5/- 
2ß2A 100/ - 
907A 5/6 
310C 26/- 
300B 8/- 
307A 7/- 
368A 5/- 
368A8 80 /- 
ß93A 27/6 
909- 80/- 
44ßA 8/ 
703A 80/- 
708A 20 /- 
715B 60/- 
717A 8/- 
809 80/- 
807 9/- 

813 76/- 
816 85/- 
828E 00/- 
830B 4/- 
832A 45/- 
848 6 - 
866A 14/- 
884 10 /- 
065 2/6 
966 8l- 
957 Ci /- 
ß68A 4/- 
991 4/- 
1625 17/- 
1626 8/- 
1629 4/6 
2061 5/- 
4043C 85/- 
43130 20/- 
6676 10 /- 
6678 101 - 
6696 6/- 

6704 9/- 
6933 82/6 
6057 10 /- 
8060 5/8 
6064 7/- 
6065 8/- 
6080 27/8 
6146 28 /- 
8013A 80 /- 
8020 30 /- 
9001 
9002 4/8 
9003 8/6 
9004 2/8 
9000 8/8 
O.R. Tubes 
E480/B/16 

70/- 
091 75/- 
VCß97 82/8 
VCR193A 

80 /- 
VCR61750 /- 
617)3 55/- 
517C 45/- 
SEG1 401 - 

5CP1 80 /- 
88D 80/- 

TRANSISTORS, 
GAO 8/- 
0A7 4/- 
0A47 SI- 
0Á47 2/6 
OA81 2/6 
0A81 21- 
OÁ90 
0A200 8/8 
01,202 $/6 
0Á210 7/6 
OA211 9/6 
0AZ200111- 

OAZ2021to 
OAZ208 8/6 
OAZ207 9/6 
0AZ208 to 
OAZ213 8/6 
OAZ223 to 
OAZ22610/- 
0016 16/- 
0022 10 /- 
0023 12 /6 
0024 15/- 
Go25 7/6 
0028 8/- 
0028 12/6 

1 6/- 

0070 4/- 
0072 8/- 
0073 6/- 
0073 6/- 
0086 5/- 
0082D 5/- 
0082 6/- 
0082DM8 /- 
0C339 7/6 
00169 5/- 
00170 b/- 
00200 7/6 

00202 12/6 
00203 10/6 
00204 17/6 
00205 12/6 
00206 17/6 
1N21 8/8 
IN21B 5/- 
1N43 4/- 
1N70 4/- 
18111 4/- 
18113 9/8 
18115 6/- 
2N085 7/8 
2N1040 20/- 

281091 9/8 

Z E 
2N1306 7/6 
2N1307 0/6 

AAZ18 
10/- 

AC107 0/- 
AC126 10/- 
AC127 7/6 
ÁC127 7/6 
AC128 6/8 
AC178 7/6 
ACY17 8/6 
ACY18 5/6 
ACY19 8/8 

ACY21 6/- 
ACY22 8/8 
ACOSO 4/8 
AD140 16 /- 
AD149 18/- 
AEY11 15/- 
AEY12 12/8 
ÁF102 18/- 
ÁF114 6/8 
AF11O 6/- 
AF116 6/6 
AF118 10/- 
AF124 7/6 
AF125 6/8 

X128 
8/- 

- 

N E R DIODES 
AF139 10/- 
ÁF178 12/6 
AFY19 17 /6 
AFZ11 18/8 
AOY28 8/8 
ASZ28 6/6 
Á9Z21 12/6 
A8Z21 80 /- 
ÁU101 80/- 
BC107 8/- 
B01131 18/8 
BCY33 7/6 

138Y2á 4/- 
BOY27 6/6 
116Y28 6/- 
B8Y51 7/6 
BYZ10 12/- 
BYZ11 10 /8 
BYZ12 10/- 
BYZ19 8/- 
BYZ15 20 /- 
BYZ16 15/- 
CR74 17/6 
CR81 /10 5/- 
CR81 /20 9/6 
CR91 /3010 /- 
CR81 /3íl/6 

Cß81/40 
12 /6 

CR83/20 6/- 
Cß83í20 

10/- 
0R89130 

11/6 
Cß83/40 

WO 
CR8526/ 

026 16/- 
C1134B 25 /- 
GET103 4/6 
GET105 8/8 
GET111 9/- 
GET115 9/- 
GET116 8/6 
6ET872 6/- 
GET880 9/- 
(1EX64 2/6 
0J6M 4/6 
GT43 5/- 
0T106 10 /- 
HG- 60012/- 
JK9A 22/8 
JK10A 15 /- 
17K11Á 12 /6 

etc. 

JK19A 22 /6 
JK21A 12/6 
JK21A 17/9 
MAT101 7/9 
MPF102 
MPF102 

ll/6 
MPF1O3 9/6 
MPF104 

10/- 
MPF105 

10/- 
RA8330A 

7/8 
RA8S08AF 

12/6 
SCR61 12/8 
0X645 15 /- 
Zß11 5/- 
Z Range 
Zener diodes 

8/8 each 
Z'2A range 

7/8 ea. 
ZS range 5/- 
ZL range 

5/- ea. 
ZS range 

ea. 

UABC80 6/- 
UAF42 10/6 
UBC41 8/8 
UBF89 7/8 
Ú11F89 7/- 
UCC86 7/- 
UCF80 9/6 

1701181 
10/- 
69 

UCL82 7/- 
001,89 10 /- 
17F41 9/9 
1TF88 6/9 
UTA1 6/9 
UL84 6/8 
W6 7/- 
UU9 8/8 
UY21 10 /6 
ÚY41 7/- 
UY85 5/9 
V246A /IK 

190/- 
V11163185/- 

Ví33 9%á 
VR99 7/6 

DC MOVING COIL METERS 
0 -50, =A 2} "round pro }. .. .. 
,00 A 2 }" round panel .. W 
2001.1.A 2" round panel sealed .. 
500µA 2 }" round pro). 
750-0-7511A 2" round plug -In .. 
,mA 

µ 
2" round panel sealed .. 

5mÁ 2" round clip fix panel Or pro' 
10-0-10mA 2 }" round panel .. .. 
0-30mA 21" round panel .. .. 
50mA 2}" square panel .. .. 

75mA 24" plug -In .. .. .. 
100mA 11 "prof .. .. 
100mA 1 }" round panel .. .. 
100mA 2 1" round panel 
29/418. AERIALS each consisting of ten 
dia. tubular screw -In sections. 11ft. (6- section) 
aerial with adaptor to flt the lin. rod, Insulated 
stay plate and stay assemblies, pegs, reamer, 
etc. Absolutely brand new and complete 
erect, In canvas bag. £3.9.5. P. & P. 10/6. 
FIELD TELEPHONES TYPE "F" housed 
wooden 
out-doors 

cases. Excellent for 
up to 10 miles. For pair) Including 

ferles and.0.th mile field cable on drum. 
new, £8.10.0. Slightly used, £5.111.0. Carriage 
TELEPHONE HANDSET. Standard G.P.O. 
new 121 - P. & P. 2/ -. 

.. 25/- 

.. 22/8 

.. 82/8 
. 20/- 

.. 20 /- 
27/6 

.. 26/- 

.. 17/8 
.. 17/6 
.. 251- 

.. 14/- 

.. 1716 

.. 17/6 
. 19/- 

3ft. {In. 
whip 
base, 

hammer, 
ready to 

6BÁ7 12/6 
OSES 5/8 
elm 818 
OBJ7 7/- 
611176TÁ 

11/- 
ORNO 8/- 

6Bß7Á 17 /- 
6Bß8 10/- 
BBWB we 
6BW7 12/- 
6C4 8/6 
006G 2/6 
6CbOT 8/- 
606 4/- 
6013G 6/6 
OCHO 7/- 
OCLO 9/- 
8CW4 18/- 
8828 18/- 
6D6 8/- 
OF66T 8/- 

6576 8%- 
6F80 6/- 

P. C. RADIO LTD. 
170 GOLDHAWK RD., W.12 

(01) 743 4946 

In portable 
and 

Completely 
10 / -. 

type; 

ALL OVERSEAS 
leaseQaddr address 

AND ORDERS 

Colomor (Electronics) Ltd. 
170 GOLDHAWK ROAD, LONDON W12. 

Tel.: 01- 743 0899 

Burgess instant heat solder gun 
Only the tip heats -but fast! About 7 seconds ! Pre -focused 
lamp lights the job up. Exclusive full ; 
length trigger on pistol grip eases 
finger fatigue. Finger -tight is 
right for screw -in tips - no 
pliers needed. Kit complete 
with conical tip, chisel tip, 6" 
extension barrel, double - 
ended probe, gun and 
solder. £4 12 6. 
Full details and 
nearest stockist from: 

Burgess Products Co Ltd, 
Sapcote, Leicester LE9 6JW 

HI-FI SOLID STATE 
AUDIO AMPLIFIER 
10 Watts continuous sine wave output. 15 Watts music power. 
Output 3-16 ohms impedance. Frequency response 15 Hz to 
18 Khz -1dB. 
Distortion at full power <0.15 %. 

This instLument comes to you complete with pre -amplifier, main 
amplifier and power unit. (A.C. Mains) in modern styled 
aluminium stelvtite case. 
Factory built and tested for the amazingly low price of 15 Gns. 
P. Et P. 5/6. 

SUNDERLAND ELECTRICS 
48 Princess Street, Manchester 1 
Trade enquiries invited S.A.E. with enquiries please. 
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Table 3: Comparison of Capacitor Types 

Type Velue Tolerance Voltage Temperature 
Insulation 

Resistance Cost 

PAPER Tubular 1000pF -10µF ± 10% to ± 25% 200V -800V -55 °C to +100 °C 2000M n /µF 8d. -4/- up to 30 /- 
E.H.T. 1000pF -100uF ±20% 200V -2500V -55 °C to +100°C or >2,000M0 111-- f710s. 

PLASTIC 10pF -11.LF ±0.1% to ±20% 30V -500V -40 °C to +125 °C From 1,000M n 8d. -5/3 up to 15/- 
1µF -10µf ±20% 30V -83V to 1,000,000M n 2/- -7/3 up to 35/- 

0.5pF -220pF ±0.25pF, ±5% 500V -12kV Bd. -21- 
±10% -55 °C to +85 °C 

CERAMIC 200pF- 10,000pF +40% -20% 500V -750V >7,000M 0 7d. -2/8 

0.01µF- 0.471AF +50% -25% 8V -30V -40 °C to +85 °C 10d. -4/8 

SILVER MICA 1pF- 10,000pF ±1% 350V -40 °C to +100 °C 25,000M n 7d.-17/- 

ALUMINIUM 0.5uF -30011F -20% to +100% 250V -500V -25 °C to +85 °C 0.15CV' 1/8-17/ - 
ELECTROLYTIC 0.5uF- 10,000µF and 3V -150V or not less 1/3-42/- 

-20% to +50% 3V -70V -25 °C to +70 °C than 100µA 40/--2001 - 

TANTALUM Metal 0.1.aF -33011F ±20% 8V -75V -55 °C to 125 °C 3/8-42/ - 
ELECTROLYTIC Case 0.02mA /CV' 

Resin 0.11J-500 +50% 3V-40V -40 °C to +85 °C 3/ --5 /- 
Coated -20% 

VARIABLE 2pF -500pF 100V upwards -50 °C to +100 °C 1.000M IZ upwards 1/- upwards 

Permissible leakage current where C= capacitance in uF and V= working voltage. 

and at high frequencies it acts as a short -circuit. 
The ideal capacitor should therefore have a perfect 

insulator as the dielectric, and the plates and leads 
should be perfect conductors with no resistance or 
inductance. In practice parasitic elements are present 
as shown in the equivalent circuit of Fig. 3. They consist 
of a series inductance (Ls) formed by the lead inductance 
and the wound construction, and a parallel leakage 
resistance (RI) which is due to the resistance of the 
dielectric and any discontinuities and impurities in it. 
The inductance limits the upper frequency at which the 
capacitor may be used and the leakage resistance limits 
the impedance of the circuits in which it may be used. 

Design Limitations 
Other design limitations are maximum voltage rating, 

tolerance, operating temperature range, reliability, 
noise generation, temperature coefficient, maximum 
ripple current capability, humidity rating, size and cost. 

Table 3 gives the more important parameters for the 
various types of capacitor available. This should be 
used as a rough guide only, since the range of types of 
capacitor in each section can be very wide. 

The capacitance value of a capacitor is determined by 
the area of the plates and the thickness of the dielectric. 
Capacitance is increased by increasing plate area or 
decreasing the dielectric thickness. Each form of con- 
struction and dielectric has particular properties and 
these will now be considered in greater detail. 

Paper 
Foil and paper capacitors were one of the earliest 

forms of capacitor. They are formed by winding two 
strips of foil with a layer of thin paper between as an 
insulator, as shown in Fig. 4. The foils are made to 
extend at either end so that foil 1 overlaps the paper 
dielectric and forms one end connection while foil 2 
overlaps at the other end to form the other connection. 

This construction used to be insulated by wax and paper, 
but now either resin or plastic moulding is utilised. 
Oil -filled and metal encased capacitors are used for 
e.h.t. working. Metallised paper capacitors are also 
available, and these generally give smaller dip tensions. 

Axial 
lead out 
toll 1 

Foil 1 

projecting Paper 

Paper 

Foil 1 

Paper 

Foil 2 

Foil 2 
projecting 

Axial 
lead out 

foil 2 

Fig. 4: Construction of a wound foil and paper capacitor, a 
widely used general purpose type. 

Paper and foil capacitors are used as general purpose 
capacitors and have high working voltages, low leak- 
age, and low cost. Oil -filled capacitors are used for 
e.h.t. voltage applications. They tend, however, to be 
bulkier for the same capacitance and voltage rating than 
modern plastic capacitors. 

Plastic Film 
Plastic film and metallised capacitors are the natural 

development of paper capacitors, and they have the 
same basic construction. Many types of plastic film 
are used as the dielectric, and each type has properties 
such as stability or smaller size which constitutes an 
improvement on the foil and paper styles. Metallising 
of both paper and plastic film has also considerably 
reduced the size. 

Most plastic capacitors employ metallised film which 
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is a process whereby the film is coated with a thin film 
of metal by vacuum deposition. Two such rolls of film 
are wound together to form the capacitor as shown in 
Fig. 5. The end -overlapping technique is used to pro- 
vide end connections and a metal is sprayed on to these 
overlapping ends to provide a solid base for joining 
the wire connections by soldering or other methods. 
Encapsulation is usually with plastic, though some of 
the flat types use lacquer. 

Fig. 5: Metallised film capacitor construction. 

Metallised paper capacitors are used for general 
purpose applications and are smaller than foil and paper 
types. Polyester capacitors are also used as general 
purpose capacitors and are low cost, small size, medium 
voltage (400V) capacitors. They have a wide operating 
temperature range, close tolerance, and excellent 
stability. Polystyrene dielectric capacitors, although 
generally larger than pölyester types, are excellent 
replacements for silver mica capacitors. They are 
extremely stable, have a negative temperature co- 
efficient, high reliability, extremely high insulation 
resistance (greater than 106 Mss), close tolerance 
(± ¡ %) and have excellent high frequency characteristics 
(1,000Mc /s). Polycarbonate capacitors have similar 
performance to the polyester capacitors but are 
appreciably smaller in size, though their cost is higher. 
They are useful for miniature circuits and are used in 
space satellites and rocket equipment. Teflon capacitors 
are high quality capacitors with high insulation resis- 
tance and wide temperature range with a low tempera- 
ture coefficient. They can be supplied to ±0.1 
tolerance and matched for temperature coefficients of 
5 p.p.m. / °C. 

Plastic capacitors therefore are of many sorts and 
are suitable for most applications provided the correct 
dielectric material is chosen. Polyester capacitors are 
now utilised as the general purpose low leakage 
capacitor for medium and low voltage applications over 
the capacitance range 0.0011/F to 1011.F. 

Ceramic 
Ceramic capacitors are found in both tubular and disc 

form. Figure 6 illustrates the construction of a low value 
tubular capacitor. The capacitance is formed by silvering 
a ceramic cylinder or disc, the ceramic forming the 
dielectric. Wire connections are made to each separate 
coating and the whole construction is insulated with 
synthetic resin. They are therefore rugged in construc- 
tion. 

The main advantages of this type are extremely small 
size, low cost, and high frequency of operation. They 
have a high insulation resistance and can be used up to 
e.h.t. voltages. The main disadvantage is a very poor 
temperature coefficient (800 p.p.m. / °C) which renders 
them unsuitable for critical applications. They should 

cen 

Encapsulation Ceramic tube 

Metallised film 

Wire end 
connection 

Fig. 6: Tubular ceramic capacitor construction. 

not be used for tuning or timing circuits. However they 
are extremely useful as coupling, decoupling and bypass 
capacitors, and also as feed -through capacitors up to 
5,000Mc /s. Low voltage microminiature plaquette types 
the size of a match -head are now available. 

Silvered Mica 
Silvered mica capacitors are manufactured as shown 

in Fig. 7 by utilising plates of mica with fired -on silver 
electrodes. The sheets of coated mica are bonded 
together and the wire connections soldered at each end 
of the plates. The whole structure is then dipped in 
resin to give a robust finish. 

Mica 

Silvered 
layer 

Silvered 
mica sheets 

Terminals 

Aluminium foil 

Paper impregnated 
with electrolyte 

Metal case 

Fig. 7: Construction of a Fig. 8: Construction of an aluminium 
silvered mica capacitor. electrolytic capacitor. 

These capacitors are produced in the range 1- 10,000 
pF, usually with ±1 % tolerance They exhibit great 
stability, reliability and have a high insulation resistance. 
Hence they are very suitable for critical applications such 
as timing and oscillatory circuits. 

Electrolytic 
Two basic forms of electrolytic capacitor are in 

common use: the aluminium electrolytic and the 
tantalum electrolytic. 

The aluminium electrolytic is the general purpose 
electrolytic capacitor and is produced over the range 
0.51/F to 500,0001/F. They are constructed as shown in 
Fig. 8 by rolling two strips of aluminium foil with paper 
dipped in electrolyte as the dielectric. The construction is 
sealed in a metal case to which one electrode (usually 
negative) is connected. The case is insulated if required 
by a plastic sheath. As the electrolyte is a corrosive 
paste sealing is important to prevent leakage. 

These capacitors operate by electrolytic action and 
are analogous to batteries. They have definite polarities 
to d.c. voltages and oppose a.c. voltage changes by 
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Complete precision 
soldering kit 

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

Model CN 15 watts 
miniature iron, fitted 
1fi 3 " bit. 

Interchangeable spare 
bit, á " 32 

interchangeable spare 
bit, h". 
Reel of resin -cored 
solder 
Felt cleaning pad 

Stand for soldering iron 
Space' for stowage of 
lead and plug 

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

From Electrical and Radio 
Shops or 
send cash 49,6 to Antex. 

. .. pin -point precision 
soldering ... fingertip control 
... bits that do not stick to 

shafts ... bits that slide over 
elements . . . sharp heat at 

the tip ... reliable elements 
... spares always available... 
in Europe, Africa, Asia, 

America ... ANTEX soldering 
irons are used by experts and 

amateurs alike; they have 

found out the advantages of 

Antex .. . 

you can too ... buy one in a 

shop or direct from us ... or 

ask for our catalogue first. 

Depp _.. miniature -- 
fron=, 

ry 

Model CN240/2 
Fitted with the No. 2 nickel plated 
bit (3/32 ") and supplied in a handy 
transparent pack. 31' 

PRECISION MINIATURE 
SOLDERING IRONS 

Antex, Mayflower House, Plymouth, Devon 

Telephone: 0752 -67377/8. Telex 45296. Giro No. 258 1000 

plug in 
the smallest 

soldering iron 
available 

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

From Electrical and 
Radio Shops or send 

cash to Antex. 32'6 

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

-- ¡ 
E 20 watts. Fitted with 1/4" bit. 
pterchangeable spare bits 3/32 ", 1/8 ", 

3/16 ". For 240, 220, 110 or 24 volts. 35/ -. 

ES 25 watts. Fitted with 1/8" bit. 
Interchangeable bits 3/32 ". 3/16" and 1/4". 
deal for high speed production lines. 
For 240, 220, 110, 24 or 12 volts. 35/-. 

F 40 watts. Fitted 5/16' bit. 
nterchangeable ¢its 1/4 ".3/16 ",1 /8 ",3/32" 

Very high temperature iron. Available 
for 240, 220, 110, 24 or 20 volts. 42/6. 

Spare bits and elements for all models 
and voltages immediately available from stock. 

To: Rolex, Mayflower House, Plymouth, Devon 

Please send me the Antex colour catalogue 

L_J Please send me the following irons 

Quantity Model Bit Size Volts Price 

I enclose cheque / P.O ,'cash value 

NAME 

ADDRESS 

PW1 Telephone' 

699 
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TRANSISTOR POWER OUTPUT STAGE on P.C. Board (with diagram). 5 1in. x 2in. x 
1 }in. high. Tested and working. OC71. OC81D and 2 x 0081 and Heat Sinks. With 
O.Y. Trans. for 35 ohm speaker. Requiree 5% Pot, Speaker and 9v. supply. Price 27/6 
Poet paid. 5K Log Pot +Switch 4/.. 8in. x 2 1In. 35 ohm. Speaker 16 /6. 

11W MAINS GRAMOPHONE AMPLIFIERS. E280,801.82, O.P. Transformer (3 ohm). 
Vol./On-off and Tone Control. Double wound mains transformer. 21 a 2 }in. a 2 1-in. 
separate but wired to chassie, 4in. z 2 }in. a 411x. over valves, 85/- poet paid including 
Skin. Speaker. (62/6 less speaker.) 

NEW F.M. TUNER. Range 87 to 107 MHz Attrac- 
tively finished metal container with cast front 
escutcheon. Case size 13in. t 7ßn. z 31in. high. 
Maim transformer. Metal Rectifier and Valves 
ECC86, EF89, EF80, ECC82 as cathode follower. 
EM84 tuning indicator, 2 a AF117 and 2 diodes. 
A really fantastic performer. Pries 117.17.0, tax 
paid and carr. paid or with Stereo Decoder. 
226. 

2 x 4 WATT STEREO AMPLIFIER. Printed circuit. Separate power pack and separate 
control panel. Metal rectifier. ECC83 and 2 -EL84. Negative feedback. Vol., base, 
treble each channel. Muting switch and on /off. Printed circuit 41in. x 411n., Power 
Pack 71 x 4 1in. x 3 }in. and control panel din, x 5in., with output transformers for 
3 -ohm speakers on power pack. 86.10.0 (7 /6 P. & P.). 

TAPE AMPLIFIER FOR MAGNAVOX TAPE DECKS - 2 or 4 TRACK 
Charrie 124 x 64 x 44in. high. 
Front panel "gold" finish- 
121 x 4 1in. 200-260 A.C. 
Record/Playback amp. switch 
OC /On -Tone; Vol. /Mic.; Vol./ 
Gram; Mlc. Input; Gram. 
Input; Monitor; Speaker 
Socket Valves 6BR7; 12AX7; 
EM84; EL84; 6X4 Separate 
power pack, 2 Track 88.19.6; 
4 Track 210.4.6 (12/6 p. & p.). 
Resin covered cabinet (tan) 
154 x 17 x 9 1in. high with 
eloping front for amp; cor- 

e píete with two tweeter 
speakers, and special adapting brackets for Magnavox Deck 85/. (8/- carr.) 3 speed 
Magnavox 4 track tape deck, Type 363.816.10.0, cary. paid. 2 x 2 Stereo deck 120. 

"SUPER SIX" L.W. and M.W. TRANSISTOR RADIO KIT, Mark 2. Complete set 
parts 64.2.6 (0 /- poet). PP6 butt. 2/9 extra. Instructions and bet 2/- (tree with kit), 
Superhet; ferrite rod; wooden cab .91 x 7 ( x 3in. Celestion 4}in. speaker, 6 transistors. 
diode, etc. 

SPEAKERS IN CABINETS. 20 x 15 x 6 1In. Finished Vynair and Retine, various 
colours. With E.M.I. 13 t Sin. 8 or 15 ohm epeaker 90/ -; with 121n. Elan 15 -ohm 
15W speaker. 68.10.0 (poet 10/- on either). Top quayliHty speakers 6 t 4in. (3 or 15 ohm). 
14/6; 51n. (3 -ohm), 12/6; 4 }in. (3 or 10 ohm), 18/6d.; 7 x 3 1hl (3 ohm), 16/0; 18 a 81a. 
(3 or 15 ohm) 41/- (post 3/6) all others post 1/8 each. 121n. heavy duty Elan Loud- 
speaker 15 ohm, 20 watt, 96.6.0 (10/- poet). 

8 W. PEAK PUSH -PULL OUTPUT AM- 
PLIFIER, 200 -250 Volts A.C. EZ80, ECC83, 
2 -EL84, Base, treble, vol /on -oft, 27.17.6 
(poet paid). Sine 12 x 31 x Sin. high. For 
Record Player, Radio Tuner, etc. 

RADIOGRAM CHASSIS unused but very slightly tarnished. Sloe 131 x 54 a 70e. 
Dial 13 t 41n. gold and brown. Controle beneath dial, Tone, Volume /on /off, MW /LW/ 
Gram Tuning. Ferrite rod aerial. Valves UY85 rect., UCL82, UBF89, UCH81. 
Limited quantity. 27.7.0. care. paid. 

EX GOVERNMENT AVO METER, Model 7. Excellent condition, fully checked, with 
leather carrying case. List price new over 829. Our price 618. Carr. paid. 

CLEAR PLASTIC PANEL METERS D.C. Type KA /580. lain. sq. 60 microA 80/ -. 
500 microA 27/6; 1mA (8-meter) 27/6; 5mA 27/6; 100mA 26/ -; 300V 27/6. Post 1 /6d. 

6 PUSH- RI)TTON STEREOGRAM CHASSIS 

M.W.; 8.W.1; ß.W.2; V.H.F.; 
Gram: Stereo Gram Two 
separate channels for Stereo - 

gram with balance control. 
Also operates with two 
speakers on Radio. Chassie 
sloe: 15 z 7 z e}m. high. Dial 
silver and black 16 x Sin. 190 - 
550M; 18 -61M; 60 -187M; 
VHF 86 -100 Mc /e. Valves: 
ECC86, EC1181, EF89, 9z 
ECL88, E1184 and Rect. 
Price 819.19.0. care. paid. 
With Stereo Decoder fitted 
27.10.0 extra. 

GLADSTONE RADIO 
66 ELMS ROAD, ALDERSHOT, Hants. 

(2 mine. from Station and Buses). FULL GUARANTEE. Aldershot 22240 
CLOSED WEDNESDAY AFTERNOON. CATALOGUE Od. 

ALL ITEMS FULLY BUILT UNLESS OTHERWISE STATED 
1/- in the I discount on orders over 810. 

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

All valves 
brand new 

and boxed 

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

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

Tel. 769 -0199/1649 

1A7 7/9 
106 7/- 
1H6 7/- 
1LD6 5/- 
1N6GT S/- 
OR5 6/6 
184 ó/- 

1T4 ß/- 
3A4 8/8 
3Q4 6/8 
3Q0 6/6 
384 4/9 
3V4 6/9 
SR4GY 8/9 
5Ú4G 4/- 
5V4G 8/- 
SYBGT 6/8 
584G 6/9 
6/30L2 18/- 
6A7 16/- 
6ABG 12/6 
6AC7 8/- 
61.85 4/6 
6AL5 8/- 
6AM5 8/6 
6ÁM6 3/6 
6AQ5 8/- 
8A87G 16/- 
6AT8 4/6 
BAUB 8/- 
61340 16/- 
6B8G 8/- 
6BA6 8/- 
8ßE6 6/- 

6BH6 7/6 
BBJB 9/- 
BBQ7A 7/- 
6118.7 8/6 
6BR8 6/6 
613137 16/9 
BBWB 14/- 
6BW7 14/- 
604 2/9 
605G 4/- 
606 8/9 
6C8G 6/- 
BCDBG 88/- 
OCHS 5/9 
BCW4 18/- 
6D6 2/9 
6E5 7/8 
(WI 9/- 
BF6G 8/- 
6FBG 4/- 
8F8G 4/6 
6E11 7/- 
6E13 6/- 
6E14 18/8 
OPUS 18/8 
6E24 12/- 
61,25 12/- 
8E28 11/8 
606 2/6 
6116 2/- 
6J5M 6/6 
6.150 2/6 
6J5GT 4/8 
6.16 8/- 
6J7M 7/6 
6J7G 4/9 
6J7GT 6/6 

6K6GT 6/- 
6K7M 6/9 
BK7G 2/- 
6K7GT 4/6 
BK8M 8/6 
6K80 8/- 
BK86T 7/- 
6E25 20/- 
6L1 96 
61,60 7%6 
OL18 6/- 

BQ7G 6/- 
6Q7GT 8/6 
68A7M 7/- 
6807 7/- 
6807 6/- 
68117 8/8 
ß8T7 6/- 
88K7GT 4/9 
6SL7GT 4/9 
68N7GT 4/6 
ß6Q7 6/- 
8U40T 18 /- 
6Ú5G 7/6 
6V6M 5/- 
WOG 4/6 
6V6GT 6/6 
6X4 8/8 
6X60 4/6 
OXOGT ó/- 
7B6 11 /8 
7B7 7/6 
702 16/- 
706 15/- 
7D5 8/- 
7H7 6/6 
7R7 17/6 

787 80/- 
7Y4 8/8 
9BW6 7/- 
1001 12/8 
10C2 18/8 
10F1 9/- 
10113 8/- 
10E9 9/9 
10F18 9/- 
10L1 8/- 
10LD1116/- 
10P13 16/8 
11E3 48/- 
12AT6 4/6 
12AT7 8/9 
12AU6 5/9 
12AU7 4/9 
12AX7 8/8 
12BA6 6/- 
128E6 5/9 
12C8GT 4/6 
12E1 17/6 
12J5GT 2/6 
12J7GT 7/- 
12K7GT 6/- 
12K8GT S/- 
12Q7GT 4/8 
128A7 6/8 
12807 4/8 
128117 8/- 
126J7 8/9 
128K7 4/9 
128117 6/- 
14H7 9/- 
19AQ6 6/- 
2oD1 10/- 
20F2 14/- 

20L1 17/- 
20P4 19/- 
20F0 18 /- 
25A6 5/9 
26L6GT 5/6 
25E5 6/- 
2584 8/8 
2585 7/- 
2526 8/6 
2807 6/- 
3001 6/8 
30C15 18/6 
30C17 14/- 
ß0C18 18 /8 
SOPS 14/- 
30FL1 16/- 
80FL1218/- 
30FL1413/6 
SOL16 16/8 
ß0L17 14/- 
301.13 1.2/- 
30P19 18/- 
SOPLI 16 /- 
3oPL13 16/- 
SOPL1416/- 
35A5 12/6 
ß5L6 5/9 
86W4 4/6 
ß6Z3 10/- 
36Z4GT 5/6 
3585 5/6 
37 6/- 
42 6/- 
5085 8/6 
50Có 8/8 
50006081/- 
50L60T 8/- 
75 7/- 

78 5/- 
80 7/- 
86A2 7/8 
150132 9/6 
150C4 7/6 
801 6/- 
807 7/- 
813U9A 

813 176%- 
866A 18/6 
954 4/6 
1625 5/6 
4022AR60/- 
5768 10/- 
7193 2/- 
7476 14/- 
A81 7/9 
ATP4 8/8 
ATPS 7/- 
ATP7 6/8 
AU2 80/- 
AIM 7/8 
AZ1 81- 
AZ31 9/6 
CBL31 16/- 
001155 Sl/- 
CL33 80/- 
0E30 18/8 
CY31 10/- 
DAC32 7/- 
DAF91 4/- 
DAP96 6/9 
DCC90 12/8 
DF33 8/- 
DF70 7/- 
DF91 8/- 
01,92 2/6 

DF96 8/9 
DH77 4/8 
DK32 7/9 
DK91 5/6 
DK92 8/- 
DK96 7/9 
DL66 16/- 
DL92 4/9 
DL93 8/6 
DL94 5/9 
DL96 6/8 
DL96 7/6 
DM70 7/- 
DY86 6/- 
DY87 8/- 
E8800 18/- 
EA60 8/- 
RABC80 7/- 
EAF42 10/- 
EB41 10/- 
8891 8/- 
E8033 7/- 
EBC41 9/9 
EBC90 4/6 
EBF80 7/- 
88E83 8/8 
EBF89 8/6 
EBL1 14/- 
EBL21 11/- 
EBL81 27/6 
RC90 8/9 
ECC81 8/9 
ECC82 4/9 
ECC83 8/8 
ECC84 8/- 
EC085 6/- 
ECCeB 7/- 
ECFsO 6/8 

ECM 7/- 
ECH21 12/6 
ECHSS 11/- 
ECH42 11/- 
ECH81 6/9 
ECH83 8/6 
ECL80 7/- 
E01.82 7/- 
ECLBS 10/8 
ECL86 9/- 
ECLL800 

EF9 50/- 
EF87A 7/- 
8E39 8/- 
EF41 10/- 
EF60 4/6 
EF80 6/- 
8E85 8/8 
EF86 8/9 
EF89 6/- 
EF91 8/6 
EF92 2/6 
EF98 16/- 
8E183 6/6 
EF184 6/6 
EL32 8/6 
EL33 12/6 
EL34 10/6 
EL41 10/- 
EL42 10/- 
EL84 4/8 
EL90 6/- 
EL95 5/6 
ELL80 20/- 
1:1134 25/- 

E31230 7/8 
EM81 7/9 
EM84 7/6 
E8U15080/- 
EY61 7/6 
EY86 7/- 
11235 4/8 
EZ40 e/- 
EZ41 10/- 
8E80 6/6 
EZ81 6/8 
Gz3o 10/- 
6832 9/6 
GZ34 11/- 
KT86 17/6 
KT61 20/- 
KT66 17/6 
KT81 86/- 
KT81(7C6) 

16/- 
KT88 27/6 
KTW6110/- 
KTZ41 8/- 
ML4 17/8 
MLB e/- 
M8P4 10/- 
MU14 7/6 
MX40 18/8 
N78 16/- 
N108 26/- 
NOT1 8/6 
NGT7 66/- 
OA2 5/9 
OCS 5/- 
084 4/6 
PC86 11/8 
PC88 11/6 

PC97 8/9 
PCC84 6/8 
PCC89 11/- 
PCC18911/6 
PCF80 7/- 
PCF82 6/- 
PCF84 8/- 
PCF88 9/- 
P0F801101- 
PCF802 10/- 
PCF80518/6 
PCF80618/6 
PCF80811/8 
PCL82 7/9 
PCL83 9/8 
PCL84 ' 7/9 
PCL85 9/8 
PCL86 9/- 
PENA4 20/- 
PENB4 20/- 
PEN46 7/- 
PEN48 2/9 
PL36 10/- 
P1,81 8/- 
PL82 7/8 
PL83 6/- 
PL84 6/9 
PL600 16/- 
PX4 14/- 
PY83 9/6 
PY81 6/6 
PY82 8/- 
PY83 6/6 
PY800 10/- 
PY801 

17 R2 16 
R19 7/9 

RG5/500 
80/- 

8130 86/- 
8P4 8/- 
8E41 8/8 
8P61 8/8 
8TV280/80 

8025 19/6 
80216018/6 
T41 16/- 
TDD4 10/- 
1110 7/6 
U14 716 
U39 86/- 
025 18/8 
U26 18/8 
U78 8/6 
U191 18/- 
U261 16/8 
0801 16/8 
0403 6/6 
U404 11/9 
0801 28/6 
UABC80 6/- 
UAF42 10/8 
UBC41 S/8 
UBC81 8/8 
UBF80 8/9 
UBF89 7/8 
UCC84 8/6 
U0085 7/- 
UCF80 8/6 
UCH42 10/6 
UCH81 6/9 
1701.82 8/- 
UCL83 10/- 
1-F41 10/- 

ÚF89 7/6 
ÚL41 9/8 
171.84 7/- 
ÚM80 0/- 
006 13/6 
UU7 18/6 
UU9 8/- 
UY21 9/6 
17E41 7/- 
UY86 8/6 
VMP4G 1.71 - 
VP4B 26/- 
VR105 /30 

V R150/30 
5/- 

VT25 15/- 
VT81 80 /- 
VU111 7/6 
VÚ190 12 /8 
VÚ508 85/- 
W81M 12/6 
XH1.5 6/- 
X1.1.5 6/- 
X8G1.510/- 
Y68 7/6 
Tubes 
8E01 60/- 
SFP7 19/- 
50P1 86/- 
CV1526 40/- 
ACR13100/- 
VCR97 86/- 
VCR617B 

46/- 
VCR517C 

46/- 

SPECIAL 24 HOUR SERVICE 

OBSOLETE TYPES A SPECIALITY 

QUOTATIONS FOR ANY VALVE NOT LISTED 

Postage Od. per valve. C.W.O. No C.O.D. 

Manufacturers and Export Inquiries Welcome 

700 

Special 24 Hour 
Express Mail 
Order Service 

SETS OF VALVES 
DAF91, DF91, DK91, DL92 or DL94 .. .. 
DAF96, DF96, DK96, DL96 

7/8 
ÁF114 7/- 
AF115 7/- 
ÁF116 7/- 
AF117 7/- 

BRAND NEW TRANSISTORS 
0025 11/- 0071 
0028 16/- 0072 
0035 11/6 0075 
0044 4/6 0070 
0045 4/- 0077 

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

19/- the set 
87/6 the set 

4/6 0081 4/- OC82D 61- 
8/- 0081D 4/- 0083 e/- 
6/- 0C81DM 00170 7/- 
6/- 6/- 00171 8/- 
e/- 0082 6/- 00200 7/8 
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chemical reaction in a similar fashion to a battery. 
Generally they are of large physical size, and have a 
definite lifetime which is determined by the drying up of 
the electrolyte. By this action very high values of 
capacitance are achieved. The voltage ratings must be 
strictly observed, as must the polarities. Since their 
insulation resistance is low large leakage currents can 
flow. The explosion of an under -rated electrolytic 
capacitor is dangerous and very messy. It is worth 
mentioning that reliability of these capacitors is 
increased by operating them near to their rated voltage. 

Generally these are only used in non -critical applica- 
tions such as smoothing and decoupling. Tolerances are 
very large, usually +50% -20 %. 

Tantalum capacitors, although they employ electro- 
lytic action, use a solid electrolyte. They are considerably 
smaller than aluminium electrolytics, though more ex- 
pensive, and are extremely useful for low voltage min- 
iature circuits. Until recently they were only available in 
a metal -cased form but are now available in a resin 
encapsulation which has resulted in a considerable price 
reduction. 

Variable Types 
Both air spacing and mica dielectric types are avail- 

able. The capacitance variation is obtained by varying the 
proximity of the movable vanes to the fixed vanes as 
shown in Fig. 9. The larger types, which have capacit- 

Shaft 
Moving vanes 

Mounting bracket - -- -Fixed vanes 

Fig. 9: Typical larger type of air- spaced variable capacitor for 
oscillator and tuned circuit tuning. 

ance variations of 5- 500pF, are used for oscillator and 
tuned circuit tuning purposes and are available in dual 
and triple ganged configurations. The smaller flat, 
beehive, or cylindrical types are used as trimming 
capacitors and after initial tuning are locked in position. 
These generally have a capacitance range of 2 -60pF. 

Summary 
Metallised paper and polyester capacitors are suitable 

as general purpose capacitors, with polycarbonate as a 
miniaturised alternative. Ceramic capacitors are useful 
for coupling and decoupling at medium and high 
frequencies, and electrolytic capacitors for these func- 
tions at low frequencies. Silvered mica and polystyrene 
capacitors are ideal for critical applications. 

The Future 
Trends will be towards the development of cheap, 

close tolerance, high stability capacitors, probably 
through the use of modern plastic films. The present 
types of capacitors will continue to shrink in size and 
improve in quality. Miniaturisation in the electrolytic 
sphere will be a continuing trend. 

TO BE CONTINUED 

THE SOLID STATE 
-continued from page 668 

Consider the device of Fig. 12 biased as shown. 
The positive bias on the base relative to the emitter 
means that current is flowing between the emitter and 
base. Since the emitter has a considerable surplus 
of conduction electrons (being heavily doped) and 
the base has only a slight surplus of holes (being 
lightly doped) most of this current is carried by 
electrons. 

The other junction, between the base and collec- 
tor, is reverse biased. Electrons on the n side and 
holes on the p side are pulled back from the junc- 
tion and no current would be expected to flow. The 
base region, however, is very thin, and the electrons 
which are moving rapidly from the emitter to the 
base come under the influence of the much higher 
positive bias at the collector than at the base. Thus 
most of the electrons from the emitter keep moving 
straight on, cross the base -collector junction and end 
up in the top n region to be collected at the positive 
bias connection of the collector. If the base region 
is thin enough, a very large proportion of the 
electrons moving from emitter to base will end up 
at the collector. For example, we might have an 
emitter current of 1,000µA ( =1mA) with 1012A 
flowing through the base contact and the remaining 
990µA appearing at the collector. This gives us a 
ratio of collector current to base current of 
990/10 =99 and this is the quoted figure of current 
amplification given the symbol hr.. This figure is 
not absolutely constant: it usually reaches a maxi- 
mum at some value of collector current (Fig. 13)- 

60 

40 

20 

o 0f 1.0 
Emitter current Ie 

f00 

Fig: 13: Typical graph of current gain against emitter (or 
collector) current for small transistors (common emitter circuit). 

usually 1mA in small transistors -so that perfectly 
linear amplification is not possible though good 
linearity is possible if the graph of h re against 
collector current is flat- topped and the operating 
conditions are within this region. 

The maximum values of hre which can be 
obtained depend on how thin the base region can 
be made, and in this respect very great improve- 
ments in performance have been achieved by modern 
techniques. Probably the most important advance 
has been the discovery that a crystal of semi- 
conductor exposed to the vapour of the same 
material will grow in the same crystalline form, but 
at a slow controllable rate, so that very thin layers 
can be grown which are still part of the original 
crystal. This technique is called epitaxy, and the 
word epitaxial occurs in nearly every description of 
recent transistor construction. 

TO BE CONTINUED 
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'mew j bccIs 
STEREO HANDBOOK - By G. W. Schanz. Published by !lifts Books Ltd. - 135 pages. Size B} x 5 1In. Price 18e. 

THERE have been so many books on stereo that 
one more may seem something of a luxury. 
By producing it as a stiff paper -back and keep- 

ing the cost reasonable, Iliffe have made this 
Philips original a luxury we can all afford. The 
considerations we must apply are thus: does it say 
all it should, and, does it add anything new? 

On both counts we can recommend this book. With- 
out getting too technical, yet without talking down to 
the interested reader with babytalk explanations of 
fundamentals that too often introduce such volumes, 
the principles of stereophony from the 1,550 experi- 
ments of Adraan Willaert with two choirs to the 
present -day multiplex broadcasts, are intelligently 
discussed. In particular, the treatment of stereo 
broadcasting, various methods of decoding and test- 
ing decoders will be of interest to PW readers. 

The early part of the book quotes some interesting 
data on room acoustics (we particularly liked the 
illustration describing reverberation and the 
frequency dependency of absorption of various 
materials). Tape and disc recording processes are 
outlined and practical stereo connections to DIN 
standard are shown in detail. It is in such matters 
that the average man, perhaps convinced by a 
demonstration that stereo is an undoubted advan- 
tage, finds the stumbling block. Numerous practical 
facts on microphones, tape recording and pickups 
will be found scattered through these early pages. As 
may be expected, examples of constituent parts of the 
stereo chain are drawn from Philips products; but 
this is no deterrent. The overall impression is of a 
book written with a true desire to impart know- 
ledge, and an undoubted ability to do so.-BRG. 

E POINTS ON PICK -UPS 
E By P. Wilson. Published by A. C. Farnell. 140 pages. 
E 81 x 5 }in. Price 10s. 6d. 

VERY often, the best work on a particular 
subject is a manufacturer's brochure, or, in 
some exceptional case, the service manual. 

Here we have a reference work by a distributor who 
must originally have commissioned the paperback 
-some ten years ago-to foster the sales of the 
goods he handled. Now, though we could not go so 
far as to say the sales of the book have outstripped 
the sales of the goods, they must certainly form a 
pleasing entry in the ledger. 

There have been five previous editions of 
Points on Pick -ups, and this, the sixth, has been 
brought fairly well up to date. It is impossible to 
keep abreast with innovations in this field, so ripe 
for development as new materials and newer tech- 
niques come along, but the majority of the well- 
known and popular pickups, cartridges and stylii 
are illustrated. 

The method is to list the cartridges alphabetically 
as to maker, with a photograph and basic details. 
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On a facing page the stylus appropriate to that cart- 
ridge is drawn, with details such as colour code and 
tip size. Head shells for some cartridges are included, 
and one section is devoted to pickup arms where 
these are complete with a particular cartridge. 
Accessories also receive attention, again with photo- 
graphic illustration wherever possible. 

The introduction to this edition debates the case 
against compromise while describing the main 
requirements for compatible (mono- stereo) cartridges, 
and a two -page note on stylii includes a number of 
tips on their use (if you will pardon a pun almost 
as provocative as the title of the book!) 

This is such a regular part of the bookshelf of a 
radio and hi -fi dealer that one tends to forget its 
additional usefulness to the ordinary chap, who 
merely wants to identify his stylus before he can 
order' a replacement, or who may, perhaps, be 
wondering what changes of cartridge he can make. 
There are omissions: a section on cartridge con- 
nections, and a few notes on matching may save un- 
witting expense for the unwary. But at the price, who 
can carp? Well worth anyone's half-guinea.-HWH. 

E FUNDAMENTALS OF DIGITAL MAGNETIC TAPE UNITS 
E By Univac. Published by oulshamSams Technical Books Ltd. 
E 98 pages. Size 81 x 5 }In. Price 21s. 

WHO is this bloke Univac, 'you may ask? This 
book, whose title is almost as long as the 
authorship credit, has that classic formulae of 

having been written by a committee. Well, almost. It 
was prepared by the Field Engineering Depart- 
ment, Univac Data Processing Division, of the 
Sperry Rand Corporation, and, as ever, has the 
introductory chapter for we poor foreigners who 
cannot understand American, contributed by our old 
friend, W. Oliver. 

Let it be stated at the outset, that digital magnetic 
tape units are a different proposition from our 
humble domestic tape recorders, although the 
fundamental principles remain. Which is not to say 
that the book is of no interest to the tape recording 
enthusiast. It may serve as a fruitful source of 
ideas especially if circuits are studied with care and 
a trifle of inspiration. This reviewer can see some 
possibilities in an amplitude detector and a two - 
polarity RZ "write" circuit for future experiment. 

The early chapters deal with magnetic theory, 
tapes and heads, and the middle section goes into 
some well -illustrated detail of mechanisms. Again, 
this is unlikely to he of direct use to the amateur, 
and it is to be hoped that the professional will have 
a deeper knowledge than this book endeavours to 
test. 

Nevertheless, the method of writing, with terminal 
questions to each chapter and an absence 
of ponderous overstatement, makes the book an 
interesting addition to the enthusiast's library-if he 
feels that his marginal interest will justify the layout 
of a guinea. -A WB. 
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Build yourself a quality 
transistor radio 

guaranteed results 
backed by our 

after sales service! 

roamer seven mk IV 
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. 

pocket five 
MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND (to 50 
metres approx.) PORTABLE 
WITH SPEAKER AND EARPIECE 
Attractive black and gold case. Size 54 x 14 e 
34in. Fully tunable over both Medium and Long 
Waves with extended M.W. band for easier 
tuning of Luxembourg, etc. All first grade com- 
ponenta -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 

44'6 P & P. 

3/6 

transona five 
MEDIUM WAVE, LONG WAVE 
AND TRAWLER BAND (to 50 
metres approx.) PORTABLE 
WITH SPEAKER AND EARPIECE 
Attractive case with red speaker grille. Size 64 x 
44 x 141o. 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 1/8 (FREE with parts). 

super seven 
THREE WAVEBAND PORTABLE 

WITH 3in. SPEAKER 

Attractive case size 74 e 54 e tlin. with gilt 
fittings. The ideal radio for home, car or outdoors. 
Coven 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 first grade components. Easy 
build plans and parta price list 2/- (FREE with 
parts). (Personal Earpiece with switched socket for 
private listening 5/- extra). 

:.:..°j 
R 

W 
Total building costs 

47'6 P39P. 

Extra M.W. band for 
easier tuning of Luxembourg, 
etc. Built in ferrite rod aerial for 
Medium and Long Waves. 5 Section 22in. 
chrome plated telescopic aerial for Short Waves - 
can be angled and rotated for peak B.W. listening. Socket 
for Car Aerial. Powerful push pull output. 7 transistors and 2 
diodes including Micro-Alloy 11.F Transistors. Famous make 7 x 4in. P.M. speaker for 
rich -tone volume. Air spaced ganged tuning condenser. Separate on /off switch, volume 
control, wave change switches and tuning control. Attractive case with hand and shoulder 
straps. Size 9 e 7 x 4in. approx. First grade components. Easy to follow instructions and 
diagrams make the Roamer 7 a pleasure to build with guaranteed results. 

Total building costs 

£5.19.6 P. & P. 
7/6 Personal Earpiece with switched socket 

for private listening 5/- extra. 

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

NEW LOOK melody six 

Total building costs 

69'6 P. & P. 

4/6 

roamer six 
SIX WAVEBAND PORTABLE 
WITH 3in. SPEAKER 
Attractive case with gilt fittings. Size 74 x 54 x 
141n. 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. All top grade 
components. 8 stages -6 transistors and 2 diodes 
including Micro -Alloy R.F. Transistors etc. 
(Carrying strap 1/6 extra). Easy build plans and 
parts price list 2/- (FREE with parts). (Personal 
Earpiece with ewitched socket for private listening 
5/ extra). 

Total building costs 

79'6 P46P. 

Callers side entrance Stylo Shoe Shop 
Open 10 -1, 2.30 -4.30 Mon -Fri. 9 -12.30 Sat 

TWO WAVEBAND PORTABLE 

8 stages -8 transistors and 2 diodes. 
Covers Medium and Long Waves. Top 
quality Sin. Loudspeaker for quality 
output and also with Personal Earpiece 
with switched socket for private listen- 
ing. Two R.F. stages for extra boost. 
High "Q ". Ferrite Rod Aerial. Push -pull 
output. Handsome pocket size case with 
gilt fittings. Size 84 x 4 x Sin. Easy build 
plans and parts price list ß/- (FREE 
with parts). 

Total building costs 

69'6 P4 3P 

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

I enclose £ please send items marked 

ROAMER SEVEN 

TRANSONA FIVE 

POCKET FIVE 

ROAMER SIX 

SUPER SEVEN 

MELODY SIX 

o 
o 

Parts price list and plans for 

Name 

Address 

L J 
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BI -PAK SEMICONDUCTORS 
500 CHESHAM HOUSE, 

150 REGENT ST., LONDON, W.1. 

KING OF THE PAKS Unequalled Value Et Quality 

SUPER PAKS 
BRAND ED 

SEMICONDUCTORS 
Satisfaction GUARANTEED In Every Pak, or money back. 

PAK NO. 
Ul 120 Glass Sub -min. General Purpose Germanium Diodes 10/- 
U2 60 Mixed Germanium Transistors AF /RF 10 /- 
U3 75 Germanium Gold Bonded Diodes sim. 0A5, 0A47 10 /- 

U4 40 Germanium Transistors like OC81, AC128 .. 10 /- 
U5 80 200mA Sub -min. Sil. Diodes 10 /- 
U6 40 Silicon Planar Transistors NPN sim. BSY95A, 2N706 10 /- 
U7 16 Silicon Rectifiers Top -Hat 750mA up to 1000V 10 /- 

U8 50 Sil. Planar Diodes 250mA OA/200/202 10 /- 
U9 20 Mixed Volts 1 Watt Zener Diodes 10 /- 
Ull 30 PNP Silicon Planar Transistors TO -5 sim. 2N1132 10 /- 

U12 12 Silicon Rectifiers EPDXY 500mA up to 800 PIV 10 /- 

U13 30 PNP -NPN Sil. Transistors 0C200 & 2S104 .. 10 /- 

U14 150 Mixed Silicon and Germanium Diodes 10 /- 
U15 30 NPN Silicon Planar Transistors TO -5 sim. 2N697 10/- 

U16 10 3 -Amp Silicon Rectifiers Stud Type up to 1000 PIV 10 /- 
1J17 30 Germanium PNP AF Transistors TO -5 like ACY 17 -22 10 /- 

U18 8 6 -Amp Silicon Rectifiers BYZ13 Type up to 600 PIV 10 /- 

019 30 Silicon NPN Transistors like BC108 10 /- 
U20 12 1.5 Amp Silicon Rectifiers Top Hat up to 1000 PIV 10/- 
1121 30 A.F. Germanium alloy Transistors 2G300 Series & 0071 10 /- 
U22 10 1 -Amp Glass Min. Silicon Rectifiers High Volts .. 10 /- 
U23 30 Madt's like MAT Series PNP Transistors 10 /- 
U24 20 Germanium 1 -Amp Rectifiers GJM up to 300 PIV 10 /- 
1125 25 300 Mc /s NPN Silicon Transistors 2N708, BSY27 10 /- 
U26 30 Fast Switching Silicon Diodes like IN914 Micro -min 10/- 
U28 Experimenters' Assortment of Integrated Circuits, un- 

tested. Gates, Flip- Flops, Registers, etc. 8 Assorted 
Pieces 20/- 

1329 10 1 Amp SCR's TO -5 can up to 600 PIV CRSI /25 -600 20/- 
U30 15 Plastic Silicon Planar trans. NPN 2N2924- 2N2026 10 /- 
U31 20 Sil. Planar NPN trans. low noise 2N3707 10 /- 
U32 25 Zener diodes 400mW DO -7 case mixed VIts. 3- 18 10 /- 
U33 - 15 Plastic case I Amp silicon rectifiers W4000 series 10 /- 

Code Nos. mentioned above are given as a guide to the type of 
device in the Pak. The devices themselves are normally unmarked 

FULLY TESTED 
AC107. 8/8 
AC128.7 -8 216 
AF118.117 816 
ÁF189 10 /- 
AL102 16/- 
ßC107-8-9 . 6/- 
BFY60- 61.62 7/6 
BSY26.7 8/6 
BSY28.9 4/8 
B8Y96.96A 4/6 
0022.26 6/- 
0026.36 6/- 

000044-46 
7/6 

0071 -81 1/6 
OC72.76 8/0 
0C81D82D 2/8 
0082 2/6 
0C170 6/- 
00171 2/6 
0C171 8/8 
00201 7/6 
OORP1260 

0/6 
00A4710 1/9 

0A70 1/2 

OA79 . 1/6 
0191 118 
0A96 1/9 
0A200 8/- 
0A202 8/0 

2N7Ó6 7 8/6 
214708 6/- 
2N2180 16/- 
2N2646 161 - 
2N2712 2/8 
2N2926 2/8 
MATI00.121 81- 

.121 8/6 
ST140 8/- 
BT141 4/- 

SIL. RECTS TESTED 
PIV 760mA 3A 10A 30A 

50 1/- 2/9 4/8 9/6 
100 1/8 8/8 416 16/- 
200 1/9 4/- 4/9 20/- 
300 2/8 4/8 6/6 22 /- 
400 2/6 5/6 7/8 26/- 
600 8/- 81- 8/6 801 
600 8/8 6/9 9/- 87 /- 
800 8/6 7/6 11/- 401- 

1000 6/- 9/8 12/8 60/- 
1200 8/6 11/8 16/- - 

TESTED SCR's 
PIV 1 AMP 7A 16A 30A 
25 - 7/8 - 80/- 
50 7/6 8/6 10/6 86/- 

100 8/6 10 /- 16/- 46/- 
200 12/6 16/- 20/- 66/- 
300 16/- 201- 251- - 
400 17/6 26/- 861- 80/- 
500 80 /- 40/- 46/- 85!- 
600 - 40/- 60/- - 

INTEGRATED 
CIRCUITS 

I.C. Operational Amplifier 
with saner output. 
Type 7010. Ideal for P.E. 

Full Data. 
Lead 

Price 
case. 

each. 
Data. Our Price 12/8 

each. b off 11/- each. Large 
qty prices quoted for. 
Fairchild Epoxy TO-5 8 
Lead.I.C. 
uL900 Buffer 10/6 
uL914 Dual Gate 10/8 
uL923 J. K. Flip -Flop 14/- 
I.C. Data Circuits etc. 1/8 
Mullard I.C. Amplifiers 
TAA243 ORP.AMP. 70/- 
TAA263 Min AF Amp 18/6 
TAA293 O.P. Amp 28/- 
RCA CA3020 
Audio Amp 80/- 

PRINTED CIRCUITS 
EX- COMPUTER 

Packed with eemicon- 
doctors and components, 
10 boards !give guaran- 
teed 30 trans and 80 
diodes. Our price 10 boards 
10/ -. Plue 2/- P. d P. 

UNIJUNCTION 
UT46, Eqvt. 2N2646, /6 
Eqvt. TI843 

FET's 
2N8819 10/- 
2N8820 . .. 26/- 

AD181 -1e2 NPN-PNP 
Comp. Pair 12 /6 pr. 

28034. 16/- ea. 

TRANSISTOR EQUIVALENT BOOK 
62 pages of Cross References for transistors and diodes, 
types include British, European, American and Japanese. 
Specially Imported by BI -PAR 10 /- each. 

PLIE NOTE. To Avoid any further Increased Postal 
Charges to our Customers and enable us to keep our "By 

Return Postal Service" which is second to none, we have re- organized and stream- 
lined our Despatch Order Department and we now request you to send all your orders 
together with your remittance. Direct to our Warehouse and Despatch Department, 
postal address : -BI -PAK SEMICONDUCTORS, Despatch Dept., P.O. BOX 8, WARE, 
HERTS. Postage and Packing Still 1/- per order. Minimum Order 10 / -. 
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PEAK SOUND 
Aids to economical high fidelity 

ESI10 -15 
BAXANDALL 
SPEAKER 

A" 
thoroughbred" 
SAYS 
RALPH WEST 
HI -FI NEWS 
OCTOBER, '68 

"The immediate im- 
pression was of a 

thoroughbred spea- 
ker, smooth and 
effortless ... voices 
were uncannily real. 
Once again we see 
the possibility of 
Rolls Royce stan- 
ards ... when you 
know how." 

A revolutionary advance in design logic 
We can only quote briefly from the report in Hi -Fi News which goes 
thoroughly into the merits of this remarkable loudspeaker. We supply 
the kit exactly to the specifications described by the designer, P. J. 
Baxandall in Wireless World (Aug. and Sept.). These designer- approved 
Peak Sound Kits come ready for instant assembly. Frequency range - 
60 to 14,000 Hz (100- 10,000 Hz +3 dB); impedance -15 ohms; 
loading up to 10 watts R.M.S.; size 18" x 12" x 10 ". Here indeed is 
quality performance of a very high order for a very modest outlay. 
Equaliser assembly £1.16.0: Special 
loudspeaker unit £1.18.0: Purchase Tax 
8/1: Afrormosia Teak cabinet cut 
and drilled £6.15.0. Cross -over choke 
for additional woofer, £1.2.6. 

A new 
Peak Sound 

Power 
Amplifier 
THE PEAK SOUND 
PA/12 -15 (12 watts 
R.M.S. out into 150) 
is for the construc- 
tor who appreciates 
both sensible design 
and genuine power and hi -fi performance. Available built or in kit form. 
Response 10 Hz - 45 KHz +0.5 dB, distortion at max. output -0.1% 
43 dB neg. feed back. Size 5" x 31" x 11". With full instructions. 
Pre -amp. details available. 

£10.11.1 
Carr. paid in UK 

Kit less 
BUILT £519 6 

heat sink £319 6 Heat 
AND TESTED and board sink ó/- 

From your dealer or direct in case of difficulty. 
PEAK SOUND (HARROW) LTD., 32 St. Judas Road, 
Englefield Green, Egham, Surrey Telephone: EGHAM 5316 I TO PEAK SOUND. 

Please send (post free) 

for which I enclose f s. d 

NAME 

ADDRESS 

Block letters please PW169 
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ON THE 

ITT 
MONTHLY NEWS FOR DX LISTENERS 

THE BROADCAST BANDS by CHRISTOPHER DANPURE 

MANY of you may be DX -ing over the Christmas 
and New Year .periods and may be wondering 
what stations put out good seasonal programmes. 

Well R. Japan usually puts out some interesting 
programmes round about Christmas and New Year in 
Japan. On Christmas Day I usually listen to R. Sweden, 
R. Nederland, R. Australia, R. Japan, Voice of Germany, 
Cologne, Swiss Shortwave Service, R. South Africa, R. 
Portugal and R. Canada. 

Here now are the circuit predictions for December. 

West Africa: 1000 -1400 25, 21, 17 and 15Mc /s; 1400- 
1600 25, 21, 17, 15 and l 1 Mc /s ; 1600 -1800 21, 17, 15, 11 

and 9Mc /s; 1800 -2000 21, 17, 15, 11, 9, 7, 6 and 5Mc /s; 
2000 -2200 17, 15, 11, 9, 7, 6, 5 and 4Mc /s; 2200 -2400 
15. 11, 9, 7, 6, 5 and 4Mc /s; 2400 -0200 15, 11, 9, 7, 6, 5 

and 4Mc /s; 0200 -0600 11, 9, 7, 6, 5, 4 and 3Mc /s; 
0600 -0800 15, 11, 9, ,7 and 6Mc /s; 0800 -1000 25, 21, 17, 
15 and 11 Mc /s. 

South Africa: 0800 -1400 25, 21 and 17Mc /s; 1400- 
160025, 21, 17 and 15Mc /s; 1600 -1800 21, 17, 15, 11 and 
9Mc /s; 1800 -2000 21, 17, 15, 11, 9, 7 and 6Mc /s; 
2000 -220017, 15, 11, 9, 7, 6 and 5Mc /s; 2200 -240015, 11, 
9, 7, 6 and 5 Mc /s; 2400 -0200 11, 9, 7, 6 and 5Mc /s; 
0200 -0400 11, 9, 7 and 6Mc /s; 0400 -0600 11 and 9Mc /s; 
0600 -0800 17 and 15Mc /s. 

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

South Asia: 0800 -1000 25, 21, 17, 15 and 11 Mc /s; 
1000 -1200 25, 21, 17, 15, 11 and 9 Mc /s; 1200 -1400 
25, 21, 17, 15, 11, 9 and 7Mc /s; 1400 -1600 17, 15, 11, 9, 
7, 6, 5, 4 and 3Mc /s; 1600 -1800 11, 9, 7, 6, 5, 4 and 3 
Mc /s; 1800-0200 9, 7, 6, 5, 4 and 3Mc /s; 0200 -0400 9, 7, 
6 and 5Mc /s; 0400 -0600 9 and 7 Mc /s; 0600 -0800 21, 
17, 15 and 11 Mc /s. 

South East Asia: 0800 -1000 25, 21, 17 and 15Mc /s; 
1000 -1200 25, 21, 17, 15 and 11 Mc /s; 1200 -1400 25, 21, 
17, 15, 11 and 9Mc /s; 1400 -1600 21, 17, 15, 11, 9, 7, 6, 5, 
4 and 3Mc /s;1600 -1800 11, 9, 7, 6, 5, 4 and 3Mc /s; 
1800 -2000 9, 7, 6, 5 and 4Mc /s; 2000 -2200 9, 7, 6 and 
5Mc /s; 2200 -2400 9 and 7Mc /s; 2400 -0200 9Mc /s only; 
0200 -0600 circuit closed; 0600 -0800 21, 17 and 15Mc /s. 

North East Asia: 0800 -1000 17, 15 and 11 Mc /s; 
1000 -1200 11 and 9Mc /s;1200 -1800 9Mc /s only; 1800- 
2400 try 9 and 7Mc /s; 2400 -0600 9Mc /s only; 0600 -0800 
11 and 9Mc /s. 

Australia via Asia: 0800 -1000 21 and 17Mc s; 1000- 
1200 21, 17 and 15Mc /s; 1200 -1400 21, 17, 15. 11 and 

9Mc /s; 1400 -1600 21, 17, 15, 11, 9, 7, 6, 5 and 4Mc /s; 
1600 -1800 I I, 9, 7, 6, 5 and 4Mc /s; 1800 -2000 9 and 7 
Mc /s; 2000 -2200 9Mc /s only; 2200 -0600 circuit closed; 
0600 -0800 17Mc /s only. 

West Coast South America (North of Chile): 1200 -1800 
25 and 2l Mc /s; 1800 -2000 21 and 17Mc /s; 2000 -2200 
17 and 15Mc /s; 2200 -0600, up until 240015, 11, 9, 6, 5, 4 
and 3Mc /s, after 2400 drop 15Mc /s; 0600 -080011, 9 and 
6Mc /s; 0800 -1000 15, 11 and 9Mc /s; 1000 -1200 21, 17 
and 15Mc /s. Now here are this month's DX -tips: 

AUSTRALASIA 
Australia: During the winter season listen out for the 

new R. Australia transmitter station at Darwin. At the 
time of going to press no schedule details are available. 

ASIA 
Japan: R. Japan, Tokyo up until March 2 will transmit 

the morning service to Europe on 17,825 and 15,135 
from 0700 -0830. The evening service to Europe from 
1930 -2100 will be heard on 11,965 and 9,700. 

EUROPE 
Fed. Rep. Germany: R. Deutsche Welle is now on the 

following schedule for its English transmissions which 
are beamed to Africa, S. Asia, Far East and Pacific and 
North America, from transmitters at Juilich. 0600 -0630 
17,845, 15,275, 11,785; 0845 -0940 21,650, 17,845, 
15,275, 11,785; 1045 -1055 11,965, 11,905, 9,605; 1045- 
1100 21,560, 17,875, 15,275; 1550 -1620 17,875, 15,275; 
1900 -1910 15,405, 11,795, 9,605; 2110 -2200 15,275, 
9,765, 7,290; 2145 -2205 11,925, 9,735; 0130-0250 9,735, 
9,640, 6,025; 0300 -0340 11,945, 9,640 9,545 and from 
0445 -0545 9,650, 9,545 and 6,145. 

Sweden: R. Sweden, Stockholm, is now operating the 
following schedule up until March 2. 0830 -0900 11,880, 
9,625; 0900 -0930 9,625; 0930 -1030 21,690, 9,625; 1030- 
1100 9,625; 1100 -1210 11,705, 9,625; 1230 -1330 21,690, 
9,760; 1400 -1530 21,675, 15,240; 1600 -1700 17,770, 
15,310; 1730 -1800 15,240, 6,065; 1800 -1830 15,240; 
1830 -1930 15,240 11,865; 1945 -2015 6,065; 2015 -2115 
9,625,6,065;2130 -223011,705,6,065;2245 -2345 11,810, 
11,705; 2400 -0230 11,705, 5,990; 0300-0430 11,705; 
0445 -0615 21,675 and 0630 -0715 6,065. 

Switzerland: Swiss Shortwave Service, Berne, now has 
English programmes until March 2 at the following 
times. 0700 -0800 on 11,775 and 9,590 daily, weekdays 
only also on 9,535 and 6,165; 0845 -0945 15,135, 11,775; 
1000 -1100 21,520, 17,855, 15,305; 1130 -1230 11,865, 
9,665; 1315 -1415 21,520, 17,845, 15,305; 1500 -1600 
17,830, 15,305; 1815 -1915 15,305, 11,775; 1930 -2030 
9,665,6,015; 0130 -0230 1 I,715, 9,535. 6,120; 0445 -0545 
9,720, 6,120. So until next month a merry Christmas 
and good DX -ing in 1969. 
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THE AMATEUR BANDS by DAVID GIBSON, G3JDG 

THERE'S no doubt about it, the flavour of the 
month is 10 metres. Every other letter told me 
to stop moaning and start listening, and they 

sent a huge pile of DX scalps from 28Mc /s just to 
prove the point. Even little lads with BC receivers 
plugged into the television aerial have been hearing 
things so we can't say it's beginner's luck. 

Talking about kicking a man when he's down. No 
sooner do I finish with the 10 metre logs than all the 
L.F. sleuths give me a right verbal bashing with 
choice callsigns logged on 40 and 80. Some very 
good openings have been in evidence all the way 
up the bands and it could be a FB Winter for 
aerial danglers everywhere. 

Under the heading of News and Views comes 
a report that this week's callsign is OM, which could 
be a bit confusing. These tabs are worn by OK 
stations to commemorate the "formation" of Czecho- 
slovakia. 

Congratulations to two s.w.l's who have been 
reincarnated with an R.A.E. pass. Robert Dinning 
is one, and Francis McVerry has got the call 
GM3XUV and is loose on 40 metres with a rock- 
bound homebrew running 10 watts. He has already 
worked most of Europe with the rig. 

Listen on 3804kc /s for W 1 FZJ /KP4 who listens 
for callers on 3800kc /s, but if you're transmitting 
remember that the frequency tolerance for band - 
edge working on 80 metres is 0.26 %. 

FORTY AND DOWN 
William Mantovani (Doncaster), heard 80 metres 

sigs from- ET3U5A, VO1FX, VEOMD and W1FZJ/ 
KP4. He says that he heard this last station last 
January but that the W is now four S- points up by 
comparison. Wish someone would say that about my 
signals. On 40, the log reads- PY7AUT, WB2WYZ/ 
P /4X4, 8P6BH, 9N4KR, 9M2DQ. Gear in use, 
HAM -1 and an a.t.u. plus a 260ft. long wire. 

A. Houghton has reached the ripe old age of 
twelve (congratulations Sir) and has a Bush AC71 
domestic receiver. He reports that 160 is very busy 
and managed to drab an EI callsign too. On 40, his 
best is VQ3VAA. The antenna is a. 110ft. double L. 
(Wonder what the double L that is ?) 

R. King (not at the key contacts I hope) is a 40 
metre fan judging from the log. Located in Yorkshire 
with an HA500 and a 66ft. end fed he clainms- 
CM2DC, CT1LJ, EA3QW, EA4JV, F6AFP, 
GCSALO, GD3JIU, HC4WM, HP1NBR, IS1EP, 
ITIAVA, K1MBH, K2MRG /MM, KP4BRY/MM, 
LX1SL, OZ7NQ, PAQDX /M, PY1DAH, PY2ENX, 
PY6ABB, PY7LC, VK3OZ, VP1CP, WA1GNE, 
W2EQM, W4MPE, W800 /M /4, ZS1JA, 4X4IX, 
5N2ABG, 9M2DQ. 

S. Krol (Lancs.), P.W. transistor superhet modified 
as per "April 1967 ", } wave end fed advises -listen 
3775kc/s just after midnight for AP2MR, for ZL's 
(ZL2BCG) at 0600 every morning, W1FZJ /KP4 and 
WOVXO /KV4 around 3804kc /s about 0430 onwards 
most mornings. Don't forget ON4UN's DX net on 
80 on Friday and Monday nights. 
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TWENTY AND FIFTEEN 
Jim strikes again, Jim Baker that is. He relates the 

hair -raising tale of LG5LG. Apparently this call was 
located at Morokuilen (I couldn't even find it in my 
atlas). This is a field on the LA /SM border and 
amateurs of any nationality are permitted to operate 
on that piece of "free territory". "Cor, now I've 
'eard it orl ", says he, packing the transistor rig and 
looking up the boat trains. 

D. Redmond (Holyhead), ground plane plus an 
RA -1 had some FB s.s.b. sigs on 20 from- CE3NI, 
CE6EF, CE6EW, CP6GO, TI2DVH, PJ2AW, 
PYOARM, PY3HT, PY7AKL, VK3NO, VP1RD, 
YV3DA, YV5LOR. On 15- PY2EFF, VK2FA, 
VK2FU, VK2JM, VK5DE, 9V1OW. 

P. Lovell (Kent), 4 -valve s'het with a home -brew 
b.f.o. 30ft. vertical plans to take the R.A.E. in 
December. He heard II BPW in QSO with guess 
who- JX3DH. (No comment.) 

Robert Dinning (Ayrshire), HA350 plus PR30 
plus RQ10 plus a pair of hi -fi headphones (I don't 
hear much but the quality of what I don't hear is 
marvellous!), went s.s.b'ing on 20 for- AP2KJ, 
CR7HY, HBOAG, HP4BIO, JX4EJ (never said a 
word), KA9NF, KC4USV, KG6IH, KR6SO, 
KX6DQ, LG5LG (funny Dud, funny), PYQIARM, 
MP4BGU, OXSAP, TA1AV, VK3EU, VKSFU, 
VP8HZ, VQ8CS, VS5OJ, VS6DR, WA4WMA /AM 
(region 2), WB4IRT /AM, (region 1), YU0J, 
ZL1APZ, ZS9Q, 3A2CP, 9J2MJ, 9K2AM, 9M2XX, 
9V1NV, 9X5AA. On 15 the best were-CR6BA, 
CX2CN, DUIRZ, HK5AZA, HR1JMS, HS3MK, 
KG6AJQ, KR6RB, KV4FQ, MP4TCF, TG9RN, 
TU2AY, VK2AVT, VK9LR, VQ9OH, VR1L, 
VS6DR, VU2DKZ, XW8AX, YBOAB, YNIPS, 
ZD8CC, ZS3T, 3A2CX, 3V8AA, 9K2BV, 9NIMM. 
TEN 

Who heard VU2GGB, UF6HO, 6Y5NY, 8R1S, 
CX8DM, CO2BY, 4AIWS, KG4DH, 9J2RV, 
HI8XJP, ZE8JY, 9V1PB and VP8JT all on 10 
metre phone? Confession of the above from 
A4862 (Essex). He also has an SB300 and a 4 ele- 
ment beam at 60 feet. Crikey, you could almost see 
them as well from up there! 

P. Baker (Wales), HE30, 150ft. long wire lassoed 
these on phone- CN8M1, CR4BC, CR6GU, 
CR7LI, ET3REL, HR3AC, MP4BGU, PYIAGP, 
SVOWO, VEIYO, VQ9DH, W6DRB, W6FMR, 
YVIDA, ZC4GM, 5Z4AA, 8P6CA, 9GIUQ, 
9J2VX, 9K2BJ, 9Q51A, 9Y4BF. 

RESOLUTIONS 
How about checking the gear? The aerial and 

earth system needs an annual going over. Just think, 
a dodgy aerial or a bad connection could cost you a 
lot of 1969 DX. The station receiver too, when was 
it last lined up? The real experts check their receivers 
once a year at Ieast. 

If you have trouble finding the countries of origin 
of all those callsigns, then a ninepenny postal order 
to the R.S.G.B. will bring a countries list which will 
solve all your problems. 

A VY MX OM'S ES YL'S ( ?) ES HPE CUAGN 
NXT YR DE G3JDG. 
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IT'S A MUST 
OUR 
CATALOGUE ; JOIN THE 
THOUSANDS 

OF SATISFIED CUSTOMERS 
SEND NOW FOR 

OUR NEW 1968/69 
illustrated catalogue 
NOW AVAILABLE 

(send 2/- in stamps for your copy) 

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

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

Est. 1943 JOHNSONS Tel: 24864 

VHF and Short -Wave kits for the 
Amateur enthusiast and constructor. 
For 2 and 4 metres, the unique two 
transistor model SR2 /P, 70- 150Mc /s, 
69/6, p.p. 4s. New super 5V all - 
wave, all -band kit, also "Mini -Amp" 
self- contained, cabinet, size a mere 
42 x 32 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 

EAGLE MULTIMETERS 
EP30K, 120/ -, p.p. 4/6; EPlOKN, 108/ -, p p. 4/6; 
EP2OKN, 90/ -, P.P. 3/ -; EP3OKN, 150/-, P.P. 4/6; 
EP5OLN, 210/ -, p.p. 9/6, details on request. 

High Stability Redstart 1% 5W, 2 / -. Full standard 
range plus many mnitimeter values. 5% 5W, 4d. 
Full stock list on request. 

0-50 misroamp level meters, 16/ -, post 1/.. 

High Res. Phones, 2,0000, 16 / -, p.p. 1 /.. 
Multimeter ITI -2, 20,000 o.p.v. d.c., 0 -5, 25, 50, 
250, 2,500V d.c., 10, 50, 100, 500, 1,000V a.c.; 
0 -501,A, 0- 2.5mA, 250mA; 0 -605(3, 0-61S 0, 
capacity and dB ranges, 87/ -, post 3/ -. 

Postage extra, cash with order. 

PLANET INSTRUMENT CO. 
25(W) DOMINION AVENUE, LEEDS 7 

RT -WAVE H.A.C. SHO 
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 constructor. Over 10,000 satisfied 
customers -including Technical Colleges, Hos- 
pitals, Public Schools, R.A.F., Army, Hams, etc. 

IMPROVED 1989 RANGE 
One -valve model "DX ", complete kit -price 68/8 
(Postage and packing 3/61. 
Customer writes:- "Definitely the beet one -valve 
S.W. Kit available at any price. America and 
Australia received clearly at good volume." This 
kit contains all genuine short -wave components, 
drilled chassis, valve accessories and full instruc- 
tions. Ready to assemble, and of course, as all our 
products -fully guaranteed. Full range of other 
S.W. kits still available, including the famous 
model "K" (recommended by radio clubs). All 
orders despatched by return. (Mall order only.) 
Send now for a descriptive catalogue, order form. 

"H.A.C." SHORT -WAVE PRODUCTS 
29 Old Bond Street, London W.1 

RADIO COMMUNICATION 
RSGB 
PUBLICATIONS 

amateur radio techniques MISSONNOMMI 

auteur nao cecalc bid 

Amateur Radio Techniques 
(new edn.) 13s 6d. 
A complete and practical book dealing with all aspects of 
Amateur Radio. Includes hundreds of practical circuit 
diagrams. 

Amateur Radio Circuits Book 
(new edn.) 11 s 3d. 
A new enlarged second edition of a very popular book. 
Within 120 pages are circuit diagrams from which con - 
structors both old and new will be able to construct the 
moment inspiration strikes! 
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11 A410 COMNLIMICATION 

HANDBOOK 

The Fourth Edition of the 
famous RSGB Amateur 
Radio Handbook 

63s. 69s. post paid 

This is the LARGEST EDITION yet produced, running 
to 832 pages, containing dozens of designs for 
receivers, transmitters, test equipment, V.H.F. gear, 
aerials and filters. Early chapters cover the theory of 
radio and design of equipment. The book is well 
illustrated, and there is even a special fold -out sheet 
for two particularly large circuits of a receiver and a 
transceiver. It is a British publication, and therefore 
all the components specified can be obtained in this 
country. 

35 DOUGHTY STREET, 
LONDON, WC1 
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Leyton & G 

Walthamstow 3 N0. 22 AMATEUR RADIO ÿ 
SOCIETY W 

MAGINE being interested in radio, yet living 
in a district where there was no radio club. No 
ensemble of happy smiling understanding faces 

who were enthusiastic about the hobby. 
Of course, if you live in London E.10, or there- 

abouts, then you don't have a thing to worry about 
'cos you've got the Leyton and Walthamstow Ama- 
teur Radio Club practically on your doorstep, and 
they are always very pleased to welcome a new 
face too. 

The present membership has crept above twenty 
-why not drop in on the club and make it above 
thirty? Meetings are held at 7.30 p.m. on Tuesdays 
and at least ten members hold current callsigns so 
there will be no lack of activity from the practical 
aspect. The club also boasts its own callsign- 
G3WHY, which is aired at every opportunity. The 
club station is frequently on the air on 160 metres 
and 2 metres although plans are being hatched to 
extend activity to the h.f. DX bands in the very near 
future. 

Help is always to hand for those needing any 
assistance whether practical or theoretical. Regular 
classes are held for those wanting to learn Morse 
and advice is on tap for anyone with problems 
regarding the R.A.E. 

At least two members have braved the u.h.f. 
region and have taken the precaution of arming 
themselves with a /T licence. Several demonstra- 
tions both IT and /A have been given in local clubs 
and at various events. 

The club has a keenness for contests and although 
no pots have been won this doesn't deter them from 
having a go and having a good time in the process. 
Not only does the club enter both h.f. and v.h.f. field 
days but also runs its own mini -field -days during 
the long Leyton summers. Although not professing 
to be on a par with the national events, these are a 
great success and perhaps, more important, every - 
ane who attends seems to have a great deal of fun. 

The club has a variety of interests and thus the 
meetings vary in content. Junk sales, lectures, 
natter -nights, etc. all form part of the club menu. 

The Hon. Sec. assures that the members are a 

. fairly normal bunch of blokes with all the 
usual vices ". Almost worth while going along just to 
see isn't it? 

Place for the weekly meetings is the Leyton 
Senior Evening Institute, Essex Road, London, E.10. 
If you'd like to check first, then why not give 
"Charlie" a buzz? You can find him at 114 Farmillo 
Road, Leyton, London, E.17, and the phone book 
says you can reach him on LEY 4673. 

Above: Some of táe gang 
caught hovering near a few 
of the entries for the annual 
construction contest 
which took place last 
June. 
Right: Will it work and 
what's that bit doing? 
Two critical pairs of eyes 
examine one of the entries 
in the constructors contest. 
Below: CO two -CQ- 
two, here G3WHY. The 
club station in action on 
144Mc /s from the Senior 
Evening Institute on a 

typical Tuesdai evening. 
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THE 

MEDIUM WAVE COLUMN 
11111111111111111111111111111111111111111111111I11111111111111111111IIIIIIIIIIII 

WITH the season well established and a fall 
predicted for the sunspot count, DXers will 
be looking forward to a good winter on the 

medium waves. Conditions to North America were 
very good during the summer -KMOX (1120) St. 
Louis was logged several times during August. In 
the autumn however, this path became rather un- 
stable, conditions varying rapidly from day to day. 
No reports yet of the west coast of the United 
States though the writer did log a weak station on 
1000 on 22nd October at 0624 hours GMT which 
was heard, during a peak, to mention the Seattle 
Police Force (KOMO ?). Recent loggings from North 
America include CBN (640), CBH (860), WCBS (880), 
CJCH (920), CJON (930), WINZ (940), CHNS 
(960), ZFB1 (960), WINS (1010), KDKA (1020), 
WBZ (1030), CBA (1070), WBAL (1090), WNEW 
(1130), and Radio St. Pierre (1375). The latter is in 
the French islands of St. Pierre et Miquelon located 
near Newfoundland. This is a "medium wave only" 
country as St. Pierre is the sole broadcasting station. 

Further south, XEOY (1000) in Mexico City has 
been heard a number of times with the call "Es 
Radio Mil ". A new one in the Caribbean is WBMJ 
(1190), San Juan, Puerto Rico, with programming 
in English. It was fair at 0130 GMT on 25th October. 
CMBQ (1060) in Havana, Cuba, is the only other 
station heard recently from this area. Radio Americas 
(1165) has now gone off the air for good. 

Brazil has been coming in well at about 0200 
hours GMT with PRA3 (860), PRE8 (880), PRF4 
(940), PRG2 (1040), PRE3 (1180), all in Rio de 
Janeiro. From Argentina, LR3 (950) Radio Belgrano, 
LR1 (1070) Radio el Mundo and LS10 (1030) 
Radio Libertad, all in Buenos Aires, together with 
LU6 (1150) Radio Atlantica La Plata, have been 
lógged. From the northern part of the Continent 

PJB2 (800) Bonaire, Netherlands West Indies, with 
programming in English, is an easy station for the 
newcomer to the band. ZFY (760), the Voice of 
Guyana has been heard at midnight GMT with a 
weakish signal. From nearby Surinam, SRS (725) 
in Paramaribo, broadcasting rather attractive local 
music, occasionally has announcements in English, 
and can often be heard. A loop aerial is a great 
help here in reducing splash from the all -night Ger- 
man station on 728. The letters SRS incidentally, 
although used as a callsign, are actually the initials 
of the organisation running the station. An interest- 
ing logging from the west coast of South America 
is OAX4U (1010) Lima Peru. This station is now 
50kW and it has been heard frequently in England 
and the United States since midsummer, sometimes 
with a strong and steady signal. The call is Radio 
America, followed by a trumpet fanfare. 

A number of African stations are audible in the 
late evening. Dakar (764) in Senegal is usually strong, 
with programming in French, also Conakry (1403) in 
Guinea, again in French. There are two regulars from 
the Canary Islands, R.N.E. (620) in Las Palmas 
and CES4 (1097) in Tenerife. The latter is invariably 
mixed with EFE14 Madrid but it is worth the effort 
to get material for a report to this station as it 
issues a rather pretty, coloured, embossed QSL card. 
CSB91 (1529) in Funchal, Madeira, closes down at 
midnight GMT with a rather weak signal. The 
language used is Portuguese. 

From the Near East, Baghdad (760) is often strong 
at 0300 hours GMT when signing on. The two BBC 
relay stations in Cyprus on 638 and 719 are also 
audible, in English, at this time, the latter being 
much the weaker of the two. Finally, Kuwait (1345) 
has been heard at 0335 with a good signal. 

CHARLES MOLLOY 

Practical Gift 
FOR A PRACTICAL MAN! 

AFULL -YEAR series of Practical Wireless issues delivered by post each 
month would be an ideal Christmas present. Why not give a subscription 

to a friend? He would certainly find the magazine just as interesting as you 
do and each issue would remind him of your good wishes. 

But don't think too long- Christmas is very close. Act now and send your friend's name and address, together 
with your own and a remittance to cover each subscription to: Subscription Manager, Practical Wireless (Dept. Z), 
Tower House, Southampton Street, London, W.C.2. We will despatch first copies to arrive in time for Christmas, 
and send an attractive Christmas greetings card in your name to announce each gift. 
RATES (including postage) for one year (12 issues) United Kingdom and Overseas £2.2.0. 

To avoid disappointment, make sure of 
your own copy by placing a regular order NOW with your newsagent. 
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12 WATT INTEGRATED SINCLAIR 112 HI-FI AMPLIF ER & PRE AMP 

12 watts R.M.S. continuous 
sine wave output. 

This is the recommended amplifier for those 
requiring great power versatility and reliability. 
This eight transistor amplifier is the most 
successful of its kind ever designed. It has an 
excellent power to size ratio and is easily adapted 
to a wide variety of applications. The Z.12 per- 
forms satisfactorily from a wide range of voltages 
and it can easily be run from car batteries. This 
true 12 watt amplifier comes to you ready built, 
tested and guaranteed together with useful 
manual of circuits and instructions for matching 
the Z.12 to your precise requirements. Two may be 
used for stereo, when the Sinclair Stereo 25 will 
be found the ideal control unit for use with it. 

Size -3in x 1 in x 11in Class B Ultralinear Output: Frequency 
response from 15 to 15,000Hz +1dB: Output suitable for loud- 
speakers from 3 to 15 ohms impedance. Two 3 ohm speakers may be 
used in parallel: Input 2 mV into 2K ohms: Output 12 watts R.M.S. 
continuous sine wave (24 watts peak); 15 watts music power (30 
watts peak) Power requirements 6 -20V d.c. from battery or PZ.4 
Mains Supply Unit. Ready built, tested and guaranteed. 

89/6 
SINCLAIR STEREO 25 
De Luxe Pre -amp and Control Unit for use with 
Z.12 Stereo assemblies. Switched inputs for P.U. 
(equalised to R.I.A.A. curve from 50 to 20,000 Hz 
+ 1 dB), Radio and auxilliary. Supplied ready built 
with very attractive solid brushed and polished 
aluminium front panel. Control knobs for Bass/ 
Treble /Volume /Balance /Input are solid alumin- 
ium. Size -61 x 21 x 21in plus knobs. Built, 
tested and guaranteed. 

£9.19.6 

SINCLAIR PZ4 
STABILISED MAINS POWER SUPPLY UNIT 

Heavy duty transistorised power supply unit to 
deliver 18V d.c. at 1.5A. Designed specially for 
use with two Z.12 Amplifiers together with 
Stereo 25. Built, tested and guaranteed. 

sinlair 
99/6 

SINCLAIR RADIONICS LTD, 22 Newmarket Road, Cambridge. OCA -3 52731 
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SI CLAIR MICROMATIC 

sinlair 
SINCLAIR RADIONICS LIMITED 
22 NEWMARKET ROAD, 
CAMBRIDGE OCA -3 52731 

The world's smallest radio 
This fantastic little British pocket receiver 
is available in kit form to build for your- 
self or ready built, tested and guaranteed. 
Its range and selectivity must be exper- 
ienced to be believed; its power and 

quality everything you could want. The 

Micromatic tunes over the medium wave- 
band and has A.G.C. 'to counteract 
fading from distant stations. Bandpass 
tuning makes reception of Radio 1 

easier; in fact, you will find your 
Micromatic performing where other sets 

cannot be heard at all. The neat black 
case with aluminium iront panel and 

tuning control give the Micromatic 
elegantly modern appearance. 

High quality mag- 
netic earpiece 

Choice of many 
stations 

Plays anywhere 

pack 
in will, 49/6 pack itten 

earpiece, 
solder and Instructions. 

Bd uilt, 
and 

r test- 
e 

guaranteed. 
V1 

Mallory Mercury Cells 
RM.675 (2 reqrd) each 
2/9 

SINCLAIR Q.14 
the most challenging loudspeaker 
design in years 
It is more than a matter of saving money when you choose the Q.14. 
This is the loudspeaker that delights experts and critics alike for its fine 
forward quality, its clarity and exceptional adaptability. Designed on 
original lines and from unusual materials, the Q.14 will easily carry up 
to 14 watts and has very smooth response from 60 to 16,000 Hz. 
Size -9 }in square x 41in deep, with matt black finish and solid 
aluminium bar emoellishment. Input impedance -8 ohms. 

The Q.14 costs about a quarter of what you might expect to pay for a 

good stereo speaker system. A pair used with two Z.12s and the 
Stereo 25 will give you superb high fidelity to stand comparison with 
far costlier equipment. 

Try the 0.14 in your own home without 
delay. If it does not delight you, send it back 
and your money including cost of postage 
will be refunded in full. 

£7.19.6 
THE SINCLAIR Q.14 LOUDSPEAKER has a seamless sealed acoustic pressure chamber contoured to 
ensure forward sounding presence and wide dispersal of sound. The driver unit employs a massive ceramic 
magnet, special cone suspension and aluminium speech coil resulting in brilliant transient response. The input 
impedance of 8 ohms makes the Q.14 particularly suitable for use with transistor amplifiers. It can be used as 
a bookshelf speaker, a corner reflect or flush mounted on any appropriate flat surface, etc. 

GUARANTEE Should you not be completely satisfied with your purchase when you receive it 
from us, your money will be refunded in full at once and without question. 
Full service facilities available to all purchasers. 

ORDER FORM BRINGS PROMPT DELIVERY SENT TO YOU POST PAID 

To: SINCLAIR RADIONICS LIMITED 22 NEWMARKET ROAD, CAMBRIDGE. 
Please send POST FREE 

For which I enclose cash /cheque /money order. 

NAME 

ADDRESS 

-v 

PW.169 

713 

www.americanradiohistory.com

www.americanradiohistory.com


DUXFORD ELECTRONICS,PW, 
97/97a MILL ROAD, CAMBRIDGE 

Tel : 0223 -63687 
(Visit us -at our new Mail Order, Wholesale and Retail Premises) 

MINIMUM ORDER VALUE 5/- 
C.W.O. Post and Packing 1/- 

DISCOUNT 
10% over £2 
15% over £5 

CERAMIC DISC CAPACITORS (Hunts.). 500Ví20° %; 100, 220, 
330pF. -20 %, +80 %; 470, 680, 1 000pF. 5d each. 
ELECTROLYTIC CAPACITORS Millard). -10% to +50%. 
Subminiature (all values in µF) 
4V .. .. .. 8 32 64 125 250 400 
6.4V .. .. .. 6.4 25 50 100 200 320 
10V 4 16 32 64 125 200 
16V .. 2 5 10 20 40 80 125 
25V .. 1.6 6.4 12.5 25 50 80 
40V 1 4 8 16 32 50 
64V .. .. 0.64 2.5 5 10 20 32 
Price 1/6 1/3 1/2 1/- 1/1 1/2 
Small (all values in µF) 
4V .. .. .. 800 1,250 2,000 3,200 
6.4V .. .. 640 1,000 1,600 2,500 

400 640 1,000 1,600 
16V .. .. 250 400 640 1,000 
25V .. 160 250 400 640 

64V .. .. 

100 
100 160 250 

Price 1/6 2/- 2/6 3/- 
POLYESTER CAPACITORS (Nullard) 
Tubular, 10%. 160V: 0.01, 0.015, 0.022µF, 7d. 0.033, 0.047µF, 8d. 0.068, 
0.1µF, 9d. 0.15µF, lid. 0.22µF, 1 / -. 0.330, 1/3. 0471/F, 1/6. 0.68µF, 
2/3. 1µF, 2/8. 
400V : 1,000, 1,500, 2,200, 3,300, 4,700pF, 6d. 6,800pF, 0.01, 0.015, 0.022µF, 
7d. 0.0331AF, 8d. 0.047µF, 9d. 0068, 0.10, lid. 0.15µF, 1/2. 0.22µF, 
1/6. 0.330, 2/3. 0.47µF, 2/8. 
Modular, metallised, P.C. mounting, 20 ° /°, 250V: 0.01, 0.015, 0.022µF, 7d. 
0.033, 0.047µF, 8d. 0.068, 0.1µF, 9d. 0.15µF, Ild. 0.22µF, 1 / -. 0.330, 
1/5. 047µF, 1/8. 0.68µF, 2/3. 1µF, 2/9. 
POLYSTYRENE CAPACITORS: 5 %. 160V (unencapsulated): 10, 12, 
15, 18, 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330, 390, 
470, 560, 680, 820pF, 5d. 1,000, 1,500, 2,200pF, 6d. 3,300, 4,700, 5,600pF, 
7d. 6,800, 8,200, 10,000pF, 8d. 15,000, 22,000pF, 9d. 
1%, 100V (encapsulated): 100, 120, 150, 180, 220, 270, 330, 390, 470 500, 
560, 680, 820pF, 1/-. 1,000, 1,200, 1,500, 1,800, 2,200, 2,700, 3,300, 3,9ó0pF, 
1/3. 4,700, 5,000, 5,600, 6,800, 8,200, 10,000 12000, 15,000pF. 1/6. 
18,000, 22,000, 27,000, 33,000, 39 000pF, 1/9. 0.047, 5,000, 0.056µF, 2/ -. 

.1µ Oó68, 0.082, 0F, 2/3.0í2µF, 1/9.0.15, 0.18µF, 3/ -. 0.22µF, 4/ -. 0.27, 
0.33µF, 5/ -. 0.390, 5/9. 0.47, 0.5µF, 6/3. 
JACK PLUGS (Screened): Heavily chromed, }in Standard: 2/9 each. 
Side -entry: 3/3 each. 
Standard (Unscreened): 2/3 each. 
JACK SOCKETS ( }in Plug): With chrome insert. 2/9 each. Available 
with: Break /Break, Make/Break, Break/Make, Make /Make contacts. 
POTENTIOMETERS (Carbon): Long life, low noise, }W at 70 °C. 
±20% S }M, ±30% < 1M. Body dia., fin. Spindle, lin x }in. 2/3 
each. Linear: 100, 250, 500 ohms, etc., per decade to 10M. Logarithmic: 
5k, 10k, 25k, etc., per decade to 5M. 
SKELETON PRE -SET POTENTIOMETERS (Carbon): Linear: 100, 
250, 500 ohms, etc., per decade to 5M. 
Miniature: 0.3W at 70 °C. ±20% 5 }M, ±30° %, > }M. Horizontal 
(O.7in x 0.4in P.C.M.) or Vertical (0.4in x 0.2in P.C.M.) mounting, 1/- 
each. 
Submin. 0.1W at 70 °C. ±20% S 1M, ± 30% > IM. Horizontal (0.4in x 
0.2in P.C.M.) or Vertical (02in x 0.1in P.C.M.) mounting, 10d each. 
RESISTORS (Carbon film), very low noise. Range: 5 %, 4.711 to 1M1ì 
(E24 Series): 10 %, 1011 to IOMO (E12 Series). 
}W (10 %), ltd (over 99, 1}4). 100 off per value 12/ -. }W (5%), 2d (over 
99, lid), 100 off per value 13/9. }W (10%), 2d (over 99, lid), 100 off per 
value 13/9. }W (5%), 2}d (over 99, 2d), 100 off per value 15/6. 
SEMICONDUCTORS: 0A5, OA81, 1/9. 0C44, 0C45, 0071, 0081, 
OC81D, 0082D, 2/- 

. 

0070, 0072, 2/3. AC107, 0075, OC170, 0C171, 
2/6. AF115, AFI1 , AF117, ACYI9, ACY21, 3/3. OC140, 4/3. 0C200, 
5/ -. 0C139, 5/3. 0C25, 7/ -. 0C35, 8/ -. 0C23, 0C28, 8/3. 
SILICON RECTIFIERS: (0.5A). 170 P.I.V., 2/9. 400 P.I.V., 3 / -. 800 
P.I.V., 3/3. 1250 P.I.V., 3/9. 1500 P.I.V. 4/ -. (0.75A); 200 P.I.V., 1/6. 400 
P.I.V., 2/ -. 800 P.I.V., 3/3. (6A); 200 P.I.V., 3/ -. 400 P.I.V., 4/ -. 600 P.I.V., 
5/ -. 800 P.I.V., 6/ -. 
THYRISTORS (5A): 100 P.I.V., 8/ -. 200 P.I.V., 10/ -. 400 P.I.V., 15/ -. 
SWITCHES (Chrome finish, Silver contacts): 3A 250V, 6A 125V. Push 
Buttons: Push -on or Push -off 5/ , Toggle Switches: SP /ST, 3/6. SP /DT, 
3/9. SP /DT (with centre osition) 4/ -. DP /ST, 4/6. DP /DT, 5/ -. 
PRINTED CIRCUIT BOARD (Vero). 
0.15in Matrix: fin x fin. 3/3. fin x fin, 3/11. fin x fin, 3/11. 
Sin x fin, 5/6. 
0.1 Matrix: fin x fin, 4/ -.5in x fin, 4 /6.fin x fin, 4/6. 5in x fin 
5/3. 
RECORDING TAPE (Finest quality MYLAR -almost unbreakable). 
Standard Play: 5in, 600ft, 7/6. fin, 850ft, 10/6. 7in, 1,200ft, 12/6. 
Long Play: 3in, 225ft, 4/ -. 5in, 900ft, 10/6. fin, 1,200ft, 13/ -. 7in, 1,800ft, 
18/ -. 

SEND S.A.E. for JANUARY, 1969 CATALOGUE 
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PRINTED CIRCUIT KIT 
BUILD 40 INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS with 
PARTS and TRANSISTORS from your SPARES BOX 
CONTENTS: (1) 2 Copper Laminate Boards 41' x 21'. (2) 1 Board for Match- 
box Radio. (3) 1 Board for Wristwatch Radio, etc. (4) Resist. (5) Reelst Solvent. 
(8) Etchant. (7) Cleanser /Degreaser. (8) 18-page Booklet Printed Circuits for A moteun. 
(9) 2 Miniature Radio Dials 8W /MW/LW. Also free with each kit. (10) Essential 
Design Data, Circuits, Chassis Plane, etc. for 40 TRANSISTORISED PROJECTS. 
A very comprehensive selection of circuits to suit everyone's requirements and 
constructional ability. Many recently developed very efficient designs published 
for the first time, including 10 new circuits. 

EXPERIMENTER'S 

PRINTED CIRCUIT KIT 

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

Commonwealth: 
SURFACE MAIL 2/- 

AIR MAIL 8/- 
Australia, New Zealand 

South Africa, Canada. 

(1) Crystal Set with biased Detector. (2) Crystal Set with voltage -quadrupler 
detector. (3) Crystal Set with Dynamic Loudspeaker. (4) Crystal Tuner with Audio 
Amplifier. (6) Carrier Power Conversion Receiver. (8) Split -Load Neutralleed Double 
Reflex. (7) Matchbox or Photocell Radio, (8) "TRI- FLE %ON" Triple Reflex with 
self -adjusting regeneration (Patent Pending). (9) Solar Battery Loudspeaker Radio. 
The smallest 8 designs yet offered to the Home Constructor anywhere in the World. 
8 Subminiature Radio Receivers based on the "Triflexon" circuit. Let us know 
If you know of a smaller design published anywhere. (10) Postage Stamp Radio. 
Size only 1.82' x 96' x 25'. (11) Wristwatch Radio 1.16' x 80' x 65'. (12) 
Ring Radio 70' x 70' x 66'. (13) Bacteria -powered Radio. Runs on eager or 
bread. (14) Radio Control Tone Receiver. (15) Transistor P/P Amplifier. (18) Inter- 
com. (17) 1 -valve Amplifier. (18) Reliable Burglar Marro. (19) Light- Seeking Animal, 
Guided Missile. (20) Perpetual Motion Machine. (21) Metal Detector. (22) Translator 
Tester. (23) Human Body Radiation Detector. (24) Man /Woman Discriminator. 
(25) Signal Injector. (28) Pocket Transceiver (Licence required). (27) Constant 
Volume Intercom. (28) Remote Control of Models by Induction. (29) Inductive -Loop 
Transmitter. (80) Pocket Triple Reflex Radio. (31) Wristwatch Transmitter /Wire-less 
Microphone. (33) Wire-less Door Bell. (88) Ultrasonic Switch /Alarm. (84) Stereo 
Preamplifier. (36) Quality Stereo Push -Poll Amplifier. (38) Light -Beam Telephone 
"Photophone ". (37) Light -Beam Transmitter. (38) Silent TV Sound Adaptor. (89) 
Ultrasonic Transmitter. (40) Thyristor Drill Speed Controller. 

PHOTOELECTRIC KIT 
CONTENTS: 2 P.C. Chassie Boards, Chemicals, Etching Manual, Infra -Red Photo- 
transistor, Latching Relay, 2 Transistors, Condense re, Resistors, Gain Control, Terminal 
Block, Elegant Case, Screws, etc. In fact everything you need to build a Steady -Light 
Photo -Switch /Counter /Burglar Alarm, etc. (Project No. 1) which can be modified for 
modulated -light operation. 

PHOTOELECTRIC KIT 

39/6 
Postage and Pack. 2/8 (UK) 

Commonwealth: 
SURFACE MAIL 8/8 

AIR MAIL 21.0.0 
Australia, New Zealand, 

S. Africa, Canada and U.S.A. 
Also Essential Data Circuits 

and Plana for Building 

12 PHOTOELECTRIC PROJECTS. (1) Steady -Light Photo -Switch /Alarm. (2) 
Modulated -Light Alarm. (8) Long-Range Stray-Light Alarm. (4) Relay -less Alarm. 
(6) Warbling -Tone Alarm. (8) Closed -Loop Alarm. (7) Projector Lamp Stabiliser. 
(8) Electronic Projector Modulator. (9) Mains Power Supply. (10) Car Parking Lamp 
Switch. (11) Automatic Headlamp Dipper. (12) Super -Sensitive Alarm. 

INVISIBLE BEAM OPTICAL KIT 
Everything needed (except plywood) for building: 1 Invisible -Beam Projector and 
1 Photocell Receiver (as Illustrated). Suitable for all Photoelectric Burglar Alarms, 
Counters, Door Openers, etc. 
CONTENTS: 2 lenses, 2 mirrors, 2 46 -degree wooden blocks, Infra -red filter, projector 
lamp holder, building plans, performance data, etc. Price 15/6. Postage and Pack. 
1/6 (UK). Commonwealth: Surface Mail 2/-; Alr Mall 8/ -. 
JUNIOR PHOTOELECTRIC KIT 
Versatile Invisible -beam, Relay -lees, Steady -light Photo -Switch, Burglar Alarm, 
Door Opener, Counter, etc., for the Experimenter. 
CONTENTS: Infra -Red Sensitive Phototransietor, 3 Transistors, Chassis, Plastic 
Case, Resistors, Screws, etc. Fun Size Plans, Instructions, Data Sheet "10 Advanced 
Photoelectric Designs ". 
Price 19/5. Postage and Pack. 1/8 (UK). Commonwealth 2/ -; Mr Mail 4/.. 

JUNIOR OPTICAL KIT 
CONTENTS: 2 Lenses, Infra -red Filter, Lampholder, Bracket, Plana, etc. Everything 
(except plywood) to build 1 miniature invisible beam projector and photocell receiver 
for use with Junior Photoelectric Kit. 
Price 10/6. Poet and Pack.1 /8 (UK). Commonwealth Surface Mail 2/ -; Air Relic -. 
PHOTOELECTRIC PARKING LAMP SWITCH 
Automatically turns parking lamp on at dusk, off at dawn. Protects your car. Saves 
the battery. Miniature construction. Simply insert in parking lamp lead. Price: 27/8. 
Poet & Packing 2/8 (U.K.) 

THYRISTOR LIGHT DIMMER 
Add a touch of luxury to your home . Adjust the light at parties, while watching TV, etc. 
Ideal for Children's bedroom. (100 watts max.) Replaces on -off switch. 
Price: 59/0. Post & Packing 2/8 (U.K.) 

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

Send a S.A.E. for full debaile, a brief description arid Photographs of all Kits and ali 
62 Radio, Electronic owl Photoelectric Projects Assembled. 
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DRY JOINT TESTER 
The most reliable way of testing for a dry joint la 
to measure the resistance between the component 
lead and the printed circuit board. Our kit for 
doing thie comprises a large scale (31n.) moving coil 
meter, a variable resistance for adjusting zero 
setting, and a wiring diagram with instructions. 
The only additional items you will need are a 
battery, some wire, a pair of teed rode. Price 19/8, 
postage and insurance 2/6. 

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 8/6 each. 86/- dozen, 
your assortment. 

WATERPROOF HEATING 
ELEMENT 

26 yards length 70W. Self- regulating 
temperature control. 10 /- poet tree. 

BLANKET SWITCH 
Double pole with neon let 
Into side so luminous in dark, 
ideal for dark room light or for 
use with waterproof element -new 
plastic case. 6/6 each. 3 heat model 7/6. 

PHOTO -ELECTRIC KIT 
All parts to make light operated switch /burglar 
alarm /counter, etc. Kit comprises printed circuit. 
Laminated Boards and chemicals. Latching relay. 
Infra-red sensitive Photocells and Hood, 2 tran- 
obture, cond., terminal block. Plastic case. Essen- 
tial data, circuits and P.C. chassis plans of 10 
photo- electric devices including auto. car parking 
light, modulated light alarm. Simple invisible ray 
switch- counter --stray light alarm -warbling 
tone electronic alarm- project lamp stabiliser, 
etc., eto. Only 89/6, plus 2/- post and insurance. 

PP8 ELIMINATOR. Play your pocket 
radio from the mains I save L.. Com- 
plete component kit comprises 4 
rectifiers -mains dropper resistances, 
smoothing condenser and instruc- 
tlone, only 8/6 plus 1/- poet. 

BECKASTAT 
This le an instant 
thermostat, simply 
plug yourappllance in- 
to it and its lead Into 
wall plug. Adjustable 
setting for normal air 
temperatures. 13A 
loading. Will save Its 
coat in a season 18/8. 
Post and Ins. 2/9. 

KETTLE ELEMENT 
230/240V 1500 watt. 
Male by Best for kettles 
with a /rs in. lia. hole 
including: Best, Becco, 
Chalfont, Davidson, Dim- 
ples, Grafton, Hawkins, 

Jurymaid, Morrnware, Monogram, Pifco, Revo, 
Towen, Swan. Normally 32/6. Our price 16/- plus 
2/6 poet. 

QUICK CUPPA 
Mini immersion Heater, 360w. 
200/240v. Bolin full cup in about 
two minutes. Use 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. 

MAINS TRANSISTOR POWER PACK 
Designed to operate transistor sets and amplifier.. 
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, PPS, and others. Kit comprises: maim 
transformer rectifier, smoothing and load resistor, 
condenses and instructions. Real enlp at only 
16/6, plus 3/6 postage. 

THERMOSTATS 
Type "A" 15 amp. for controlling room heaters, 
greenhouses, airing cupboard. Has spindle for 
pointer knobs. Quickly adjustable from 30 -80 °F. 
9/8 plus 1/- post. Suitable box for wall mounting, 
6/ -. P. a P. 1 / -. 
Type "B" 15 amp. This is a 171n. long rod type 
made by the famous Sunvie Co. Spindle adjusts 

this from 50- 550 °F. Internal screw 
alters the setting so this could be 
adjustable over 30° to 1000 °F. Suitable 

for controlling 
furnace, oven 

":..... , '._..... kiln Immersion 
heater or to make flame -start or fire 
alarm, 8/6 plus 2/6 post and Insurance. 

Type "D ". We call this the Ice -stat as It cuts in 
and out at around freesing point, 2/3 amps. Ham 
many uses one of which would be to keep the loft. 
pipes from freezing, If a length of our blanket wire 
(16 yds. 10 / -) is wound round the pipes. 7/6. 
P. R P. 1 / -. 
Type "E". This Is standard refrigerator thermo- 
stat. Spindle adjustments cover normal refrigera- 
tor temppeerature.7 /6, plus 1/- post. 
Type "F ". Glass encased for controlling the temp. 
of liquid- particularly those In glass tanks, vats 
or sinks- thermostat is held (half submerged) by 
rubber sucker or wire clip -ideal for Bah tanks - 
developers and chemical bathe of all types. 
Adjustable over range 50° to 150 °F. Price 18/ -, 
plus 2/- poet and insurance. 

INFRA -RED HEATERS 
Make up one of these latest type 
heaters. Ideal for bathroom, etc. 
They are simple to make from our 
easy-to-follow instruction -uses silica 
enclosed elements designed for the cor- 
rect infra -red wavelength (3 microns). Price for 750 watt. element. all parts, metal 
casing, as illustrated, 19/0, plue 4/- post and insurance. Pull switch 3/- extra. 

BREAST MICROPHONE 
Fine American made dynamic type, adjustable ou breast 
plate with neck straps, 7/6, post 4/6. 

12V BLOWER 
Heavy duty motor with centrifugal blower coupled to one 
end. Ideal for car heater. 12/6, plus 4/6 pont. 

VARYLITE 
Will dim fluorescent or incandescent lighting up to 600 watts 
from full brilliance to out. Fitted on M.K. flush plate, same 
size and fixing as standard wall switch so may he fitted in 
place of this, or mount on surface. Price complete in heavy 
plastic box with control knob 08.19.8. 

THIS MONTH'S SNIP 
Electric Clock 

with 3 amp switch made by Smiths for Dreamland. These 
are mains driven and frequency controlled so are ex- 
tremely accurate. The dial enables "switch -°n" time 

to be accurately set. Switch off In 3 hours later nr by 
manual control. intended for switching electric 
blankets this needs only one setting for the reason. 
Suitable also to control tape recorder, rule° and 
lamp etc. up to 600W. In neat plastic ease with 
.mains lead and two outlet plugs. Neu. and 
unused. 39/9, post and insurance 116. 

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 -Fl load slid 
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.e.- specify 3 or 13 ohms -Main re- 
sonance 60 c.p.s.- Chassis Diem. 121n. -12 jin. over mounting 
lugs -Baffle hole 11ín. Dian.- Mounting holes 4, holes-tin. 
dune. on pitch circle llfin. dlam.- Overall height 51in. A £6 
speaker off eredforunly03.9.6plus 7/6p R p. Don't miss this offer. 

PROTECT VALUABLE DEVICES 
FROM THERMAL RUNWAY OR OVERHEATING 
Tyeiotoo, rectifiers, transistors, etc., which use 
heat -sinks can easily he protected; simply make 
the contact thermostat part of the heat -sink. 
Motors and equipment generally, can ale° be 
adequately protected by having thermostats in 
strategic spots on the casing. Our contact ther- 
mostat has a calibrated that for setting between 
90 deg. -190 deg. F. or with the did removed 
range setting Ic hot weer 90 to 900 deg. F. 

Price 101- 

INDICATOR LAMP 
Panel mounting, consists of neon lamp 
in red plastic lens with resistor in bads 
for mains operation 2/8 each, 24/. doz. 

SPRING COIL LEADS 
A. fitted to telephones, 4 core 2/8 each, 3 core 
2/- each. 

HEADPHONES 
Es -W. D. (mused and perfect, single with head- 
band 4/8. Double with headband 8)6. 

16 RPM GEARED MOTOR 
Male by Smith's Electrics, these are almost silent 
riming. but are very powerful. They operate from 
normal to 240V. mains and the final shaft speed is 
10 r.p.m. 15 / -. Post et has. 219. 

COPPER CLAD ELEMENT 
1150 watts -oft. lung but bent to C shape, ideal 
for overhead heater -just mount reflector above. 
12/6 nab, plus 416 pot. O8 doz. post paid. 

FLUORESCENT CONTROL KITS 
Each kit comprises seven items -Choke. 2 tube 
ends, starter, .starter holder and 2 tube clips, 
with wiring Instructions. Suitable for normal 
fluorescent tubes or the new "Gruhux ' tubes for 
fish tanks and indoor planta. Chokes are super - 
silent, mostly resin filled. Kit A-15-20 w. 
19/8. Kit B -30 -40 w. 19/6. Kit (1-80 w. 19/8. 
Kit D -125 w. 22/ -. Kit E -65 w. 19/8. Kit 
MFl is for stn., 910. and 12in. miniature tubes, 
19/6. Postage un Kilo A and B 4 for one or two 
kits then 4/6 for each two kits ordered. Kits C. 
I) and E 4 6 on first kit then 3,6 for each kit 
ordered. Kit 5íi'1 3,6 on tiret kit then 3/6 on 
each two kits ordered. 

You never need buy another battery for your 
transistor ratio. Stupendous oiler this month -a 
6-9V Nickel Cadmium battery stack together with 
a mains operated charger which you mount on the 
hack of pair set. The maims flex unplugs e° the 
set remains completely portable. Offered for less 
than the cost of the batteries alone. ONLY 29/6 
pli,- 316 past. 

REED SWITCH 
Suitable for dozens of different applications, 
such as I turglar alarms, conveyor belt switching. 
These are simply glass in used switches which 
can be operated by a passing permanent .magnet 
coil. A special buy enables us to offer these at 
2/6 each, or 24/- a dozen, Suitable magnets are 
1/- each. 

CENTRIFUGAL FAN 
CENTRIFUGAL BLOWER 

extractor by Torrington. 
very Iuw noise but large 
capacity air flow, designed 
for central heating and air 
conditioning; ideal also for 
fume extraction over 
aoker. duct type outlet, 

1°1.250 v.50 C. P.S. motor. 
53.19.6, put OW) insurance 

ATLAS SLIMLINE FLUORESCENTS 
THE TWENTYLITE 

A Fluorescent lighting 
unit made by the famous 
Atlas company, with 
super silent pr-ïyenter 
tilled choke and radio 

suppressed starter. The tube 
springs In and out and the whole unit is 

beautifully made and finished white enamel. Amazingly 
economical. If left on all the time costs only one penny per day 

(uses j unit). Measures 2ft. long. Is ideal in Kitchen, Bedroom, Hallway, 
Porch, Loft, etc. Don't miss this amazing offer, 89/6 with tube. Assembled 
ready to Install. Postage and Insurance 6/6 extra. 

MICRO -SONIC 
7 transistor Key chain Radio in very pretty atse, 
size If x 2j o If in.-complete with soft leather 
zipped bag. Specification :-Circuit: 7 tran- 
ulsior superheterodyne. Frequency range: 
330 to 1600 Kc /s. Sensitivity: 5 mvtm. 
Intermediate frequency: 465 Kc /a, or 455 
Ke /s. Power output: 40mW. Antenna: 
ferrite rod. Loudspeaker: Permanent mag- 
net type 
In transit from the East these sets 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., 
less batteries. Everlasting batteries 71. pair. 

See in the Dark INFRA -RED BINOCULARS 

These infra -red binoculars when fed from a high 
voltage source will enable objects to he seen in the 
dark, providing the objects are in the rays of as 
infrared beam. Each eve fobs contains a complete 
optical lens system as well as the infra -red coll. 
These optical spstents caul he used as lenses for 
TV cameras -light cells. etc. Idemils supplied). 
The binoculars form part of t he Army night (riving 
(Tabby) equipment. They are unused and believed 
to he in good working order but sold without as 

guarantee. Price 18.17.6. plus la- carn and ins. 
Handbook 2/6. 

CONTROL 
DRILL 

SPEEDS 

DRILL CONTROLLER 
Electronically changes speed from 

approximately 10 revs. tu maxi - 
um. Full power at all speeds 

by Ongee.tipcontrol.Kit)ncludes 
all parte, case, everything and full 

instructions. 19/6 plus 2/6 post and 
insurance. Or available made up 

25/ -, plus 2/6 post. 

Where postage is not stated then ord.r- 

over £3 are poet free. Below £3 add 
8eml- conductors add 1/- post. Over £1 po -: 
free. S.A.E. With enquiries please. 

TELESCOPIC 
AERIAL 

Be first this year! 
SEED AND PLANT 

RAISING 
Sau heating wire aal trans- 
former. Suitable for standard 
size garten banes. ' 9; 6 ont and ins. :1,6. 

tor portable. ear radio 
or transmitter. Chrome pla- 

005 
sections, extends from 

47ín. Hole In bottom for 6BA 
screw. 7/8tu . 

ELECTRONICS (CROYDON) LTD 
Dep PW 266 London Road, Croydon CRO -2TH 

Also 102 3 Tamworth Road, Croydon 
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TECHNICAL 
TRAINING 

in radio television 
and electronics 

Whether you are a newcomer to radio and elec- 
tronics, or are engaged in the industry and wish to 
prepare for a recognized examination, ICS can 
further your technical knowledge and provide the 
specialized training so essential to success. ICS 
have helped thousands of ambitious men to move 
up into higher paid jobs -they can help you too! 
Why not fill in the coupon below and find out how ? 

Many diploma and examination courses available, 
including expert coaching for: 

C. Et G. Telecommunication Techns'. Certs, 
C. Et G. Electronic Servicing 
R.T.E.B. Radio /T.V. Servicing Certificate 
Radio Amateurs' Examination 
P.M.G. Certs. in Radiotelegraphy 
General Certificate of Education, etc. 

Examination Students coached until successful 

N EWSELF -BUILD RADIO COURSES 

Learn as you build. You can learn both the theory and prac- 
tice of valve and transistor circuits, and servicing work while 
building your own 5 -valve receiver, transistor portable, 
and high -grade test instruments, incl. professional -type 
valve volt meter -all under expert tuition. Transistor 
Portable available as separate course. 

POST THIS COUPON TODAY 
for full details of ICS courses in Radio, T.V. and Electronics. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. 171, lntertext House, Parkgate Road, London, S.W.11 

Please send me the ICS prospectus -free and without obligation. 

(state Subject or Exam.) 

NAME 

ADDRESS 

1/69 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
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Field- effect Transistors at Realistic Prices 
2N 3819 N- channel. RF Amplifier. Low Noise. 10 /- each (5 or more 916 each) 
2N 3820 P- channel. Complement to 2N 3819. 1716 each (5 or more 16/3 each) 
2N 3823 N- channel. V.H.F. Amplifier. 33/6 each (5 or more 28/6 each) 
BFW 10 N- channel. V.H.F. Amplifier. 45/- each (5 or more 39/- each) 
MPF 102 N- channel. V.H.F. Amplifier. 8/- each (5 or more 7/6 each) 
MPF 103 N- channel. AF Amplifier. 7/9 each (5 or more 7/3 each) 
MPF 104 N- channel. AF Amplifier. 7/9 each (5 or more 7/3 each) 
MPF 105 N- channel. AF Amplifier /Switch. 7/9 each (5 or more 7/3 each) 
MFE 2094 N- channel. AF Amplifier /Switch. 31/6 each 
All of the above items are Ex -stock delivery at 31/8/68. 

All components offered for sale are guaranteed to be brand new first 
grade items only. All items are subject to the guarantee terms of their 
individual manufacturer, where applicable. 

M. R. CLIFFORD Et COMPANY(PW) 
Component Stockholding Services 

66, Old Oscott Lane, 
Great Barr, Birmingham, 22A. 

Terms: C.W.O. MAIL ORDER ONLY. (Nett monthly a/c to approved accounts). 
Suppliers to: Government and Educational Establishments. H.M. Forces, etc. 

Please add 2/- postage and packing per order. 

SILICON TRANSISTORS. EX -STOCK -many others available. 
BC 107 3/6 BC 172 3/2 2N 697 5/- 2N 3704 3/8 
BC 108 3/- BC 173 3/9 2N 706 2/6 2N 3705 3/2 
BC 109 3/6 BC 182L 4/- 2N 706A 3/2 2N 3706 3/7 
BC 115 10/- BC 183L 3/3 2N 2926 2/6 2N 3707 3/10 
BC 116 12/- BC 184L 4/9 2N 3053 6/- 2N 3708 2/6 
BC 167 3/- BFY 50 5/3 2N 3054 15/6 2N 3709 2/4 
BC 168 2/6 BFY 51 4/4 2N 3055 21/- 2N 3710 2/7 
BC 169 2/9 BFY 52 5/3 2N 3391A 7/- 2N 3711 3/- 
BC 170 3/- BFY 53 4/4 2N 3702 3/6 2N 3793 3/3 
BC 171 3/8 BSY 95A 3/9 2N 3703 3/2 2N 4292 3/3 

We are also an Electroniques Agency (960 page Catalogue 16/6 post free) 

f t' f/' 7 rT 11iP I' 

1-1 

RANGE OF SOLID STATE 

A A.C. MAINS AMPLIFIERS 
._.,...........,,....,1 Employing only 

high grade components and transistors. 
LTA15 15 WATT 
AMPLIFIER 
HIGH FIDELITY OUTPUT 
SWITCHED INPUTS FOR 
GRAM, 'MIKE', TAPE, 
AND RADIO 
Frequency Response 10- 40.000 
cps -3dB. Bass Control+18dB 
to -16dB at 4ocps. Treble Control} 
17dB to --I 4dB at 14Kcs. Hum and 
Noise -80dB. Harmonic Distortion 
0.2% at rated output. Output for 
3 -8-15 ohm Loudspeakers. 

PTA30 HI -FI 
PUBLIC ADDRESS AMPLIFIER 
A SUCCESSOR TO OUR 
POPULAR CONCHORD 
30 WATT UNIT 
Input Sensitivity 2 nie (max.) 
Output 30 watts. 
Output Terminals or Loudspeaker or 
combination of Speakers with total 
impedance between 3 ohms and 30 
ohms. Three individually controlled 
Jack Inputs for mixing purposes. Housed in fully enclosed stove enamelled 
steel case. Controls Vol. (1) Vol. ('2) Vol. (3) with mains switch, Treble 'lift' 
and 'cut'. Bass 'lift' and 'cut'. 
AN IDEAL UNIT FOR VOCAL AND INSTRUMENTAL GROUPS, 
SUITABLE FOR ANY KIND OF 'MIKE' AND INSTRUMENT 
PICK -UP, ALSO FOR RADIO, TAPE OR GRAM. 

Please send a stamped addressed envelope for full descriptive 
details of above units, also TUNER /AMPLIFIERS STEREO and 

MONO. 
AVAILABLE FROM YOUR LOCAL 14I -F1 DEALER 

Wholesale and Retail enquiries to: 

Recommended 17 gns Retail Price 
Size 0) s :31 s 5# in. 

Recommended 21 gns Retail Price 
Size 12 x 31, s Rin. 

If required an attrac- 
tive wood cabinet with 
Satin Teak veneer 
finish can he supplied 
for any model. 7os. Prices from 

LINEAR PRODUCTS LTD, Electron Works, Armley, Leeds 
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BENTLEY ACOUSTIC CORPORATION LTD. 
Suppliers to H.M. Government 38 CHALCOT ROAD, LONDON, N.W.1 Telephone Primrose 9090 

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

OA2 5/9 
0132 6/- 
OZ4 4/8 
1A3 4/8 
1A4 12/6 
lAb 6/- 
1A713T 7/8 
101 6/6 
102 7/9 
1C3 71- 
105 4/9 
108 10/6 
IDS 6/9 
1D8 9/8 
1FD1 e/- 
1FD9 8/9 
108 61- 
1115GT 7/- 
1L4 2/6 
II DO 6/- 
1LN5 8/- 
1N5GT 7/9 
1P1 7/- 
1P10 4/9 
1P11 5/6 
1R6 5/6 
184 4/9 
185 8/9 
1T2 84/11 
1T4 6/9 
1U4 5/9 
lU5 6/9 
2A7 16/8 
2D13C 7/- 
2D21 6/6 
2X2 4/9 
3A4 8/6 
3A5 10/- 
3B7 6/- 
308 8/9 
3Q4 6/6 
3Q6GT 6/- 
384 4/9 
3V4 6/8 
401 8/9 
5R40Y 8/9 
15U40 4/9 
5V40 7/6 
5Y3oT 6/8 
6Z3 8/- 
MG 8/9 
8/30L212/6 
8A80 518 
8AC7 8/- 
SAG! 8/6 
8A07 5/9 
BAJS 8/6 
OAK! 4/6 
6AK6 8/- 
BAKe 8/- 
BALS 2/8 
6AM4 16/6 
6AM5 2/6 
6AM6 8/8 
6AQ5 4/9 
BARB g0/- 
BATB 4/- 
8AU8 6/- 
8AV8 6/6 
8880 2/6 
8BA6 4/- 
8ßE8 4/8 
813060 20/5 
8B118 7/8 
8B38 8/9 
813Q5 4/6 
810Q7A 7/- 
8BR7 8/8 
OBRO 8/- 
81187 16/6 
6BW7 11/- 
6BX6 4/8 
6C50T 8l- 
8C8 8/9 
809 11/- 
BCDOO 19/6 
8CD7 9/6 
OCHS 6/- 
80W4 12/- 

6D3 7/8 
6D6 8/- 
6E5 7/6 
6F1 8/9 
BFBG 4/- 
6F8M 12/6 
6F12 3/3 
8F1S 8/6 
6F14 16/- 
SF15 9/6 
6F17 12/6 
6E18 ' 7/6 
6F23 12/8 
6E24 11/1 
6F25 1119 
6F28 10/6 
6F32 8/- 
6080 2/8 
BHBOT 1/9 
gJSG 3/9 
MGT 4/6 
618 8/- 
6.1113 4/9 
8170T 6/6 
8K6OT 5/- 
8K7G 2/- 
OK7GT 4/6 
6K80 3/- 
8K80T 7/- 
6LB0T 7/9 
8L1 19/6 
8L18 5/- 
6L19 19/- 
0LD20 8/6 
8N7GT 6/8 
6P1 12/- 
8P25 12/- 
8P26 12/- 
gF28 25/- 
13Q7G 8/- 
8Q70T 8/6 
BR70 71- 
68A7oT 7/- 
68C7oT 6/6 
6807 6/- 
68E7 8/- 
88.17 6/8 
88X7 4/8 
88L70T 4/9 
66N7GT 4/6 
68Q7GT 8/- 
8887 8/- 
13U4OT 12/- 
6U50 5/- 
8U70 7/- 
61760 3/0 
6V8oT el-- 
6X4 3/8 
6X60T 5/- 
6Y70 12/8 
7A7 12/8 
7AN7 6/- 
7B6- 10/9 
7B7 7/- 
7C5 40/- 
7C8 6/- 
7117 6/6 
7R7 12/- 
7V7 5/- 
7Y4 6/6 
9BW5 7/- 
9D7 9/- 
10C1 12/6 
1002 10/- 
10D1 8/- 
I0D2 14/7 
10F1 16/- 
10F9 9/- 
10F18 7/8 
10LD3 7/8 
10LD1110/- 
I0P13 12/- 
10P14 12/6 
12A6 3/6 
12AC8 7/- 
12AD8 6/- 
12AE6 7/8 
12AT8 4/8 
12AT7 8/9 

I2AU6 4/9 
12AU7 4/8 
12AV6 5/6 
12AX7 4/6 
12AY7 9/9 
12BA8 6/- 
12BE8 5/9 
'12BH7 6/- 
12E1 17/- 
12J50T 2/6 
12170T 6/6 
12K5 10/- 
12K7GT 6/9 
12K8oT 7/8 
12Q70T 4/8 
128A70T8/9 
128C7 4/- 
128117 8/- 
128J7 4/6 
126E7 4/9 
128Q70T7/8 
128R7 5/- 
12Y4 8/- 
13D1 5/- 
13D3 9/- 
14117 9/6 
1487 15/- 
18 12/6 
19 10/8 
19AQ5 4/9 
19111 40/- 
20D1 18/- 
20D4 20/6 
20F'2 14/- 
20L1 181- 
20P1 17/8 
20P3 18/- 
201'4 18/8 
20P5 18/- 
25A60 7/6 
25L8G 5/6 
25Y5 8/- 
25Y5O 8/6 
25Z40 6/- 
2615 7/- 
25Z6G 8/8 
30C1 6/6 
30C15 1816 
30C17 18/- 
30C18 8/9 
30E5 11/9 
30FL1 16/- 
30FL1218/- 
30FL14 12/8 
39L1 61- 
30L15 18/9 
30L17 18/- 
30P4 12/- 
30P4MR 

17/6 
30P12 18/- 
301'19 12/- 
30PL1 15/- 
SOPL1316/- 
30PL1416/- 
30PL1516/- 
35A5 15/- 
35D5 11/9 
35L60T 6/9 
35W4 4/6 
35Z3 10/- 
35Z40T 4/9 
35Z5oT e/- 
42 5/- 
43 10/- 
50A5 21/10 
50R5 813 
SOUS 8/3 
50CD8041/- 
50L6GT 6/- 
62KU 14/8 
53KU 14/6 
72 6/8 
77 8/8 
78 4/9 
86A2 8/8 
90AG 67/6 
90AV 87/8 
90CG 84/- 

90CV 33/6 
90C1 18/- 
16082 14/6 
150C2 5/9 
161 16/- 
186BT 85/- 
301 20/- 
302 16/6 
303 16/- 
305 16/6 
306 18/- 
807 11/9 
956 2/- 
1821 10/6 
5763 10/- 
7193 10/6 
7475 4/- 
A1834 201- 
AC044 14/- 
AC2PEN 

lg/g 
,4C2PE,NI 

DD 19/6 
AC6PEN4/9 
AC/PEN (51 

19/g 
AC/PEN (7) mg 
AC/THI10/- 
ACITP 19/6 
ACIVP112/- 
AC/VP210/8 
ATP4 2/3 
AZl 8/- 
AZ3I 8/9 
AZ41 7/8 
B36 4/6 
B319 6/- 
BL63 10/- 
CK506 6/6 
CIA 19/8 
CL33 18/8 
CVO 10/6 
CVO3 10/6 
CV271 12/6 
CV428 19/- 
CYl 10/4 
CY1C 10/6 
CY3I 7/6 
DI 1/8 
D15 1b/8 
D63 5/- 
D77 6/8 
DAC32 7/- 
DAF91 8/9 
DAF96 OF 
DLC90 10/- 
DD4 10/8 
DD4I 12/8 
DUT4 8/3 
DF3S 7/9 
DF72 80/- 
DF91 2/9 
DF96 8/- 
DF97 10/- 
DH30 15/6 
0H03 6/- 
DH76 4/6 
DH77 4/- 
DH81 10/- 
DH101 26/- 
DH107 

16/11 
DK32 7/6 
DK40 10/- 
DK91 5/8 
DK92 7/9 
DK96 7/- 
DL33 8/- 
DL35 4/9 
DL72 16/- 
DL75 80/- 
DL92 , 4/9 
DL94 6/8 
DL98 7/- 
01.810 9/6 
DM70 6/- 
DM71 7/8 

1)W41350 
8/6 

DW41500 
8/8 

DY88 6/9 
DY87 5/9 
E8OF 24/- 
E83F 24/- 
E88CC 12/- 
5180F 17/6 
&A60 1/6 
EA78 18/- 
EABC80 6/- 
EAC9I 8/- 
EAP42 8/8 
EB34 7/6 
EB41 4/8 
EB91 2/3 
EBC3 20/6 
EBC4I 8/6 
EBC81 6/9 
EBC90 4/- 
EBC91 5/6 
EBF80 5/9 
EBF83 8/- 
58E89 6/8 
EBL21 11/- 
EC52 4/8 
EC53 12/6 
EC54 8/- 
EC70 4/9 
EC86 10/3 
EC88 10/8 
EC92 6/6 
ECC31 15/6 
EC(:32 4/8 
ECC33 29/1 
ECC34 89/8 
ECC-35 4/9 
ECC40 9/8 
ECC81 8/9 
ECC82 4/6 
ECC83 9/6 
ECC'84 6/8 
ECC86 6/- 
ECC88 7/- 
ECC189 9/8 
ECC80412/6 
ECC80727/- 
ECF80 6/6 
ECF82 6/6 
ECF88 9/- 
ECF80442/- 
ECF8061218 
ECH21 18/8 
ECH33 22/8 
ECRU 6/9 
ECH42 9/6 
ECH81 5/8 
ECH83 8/- 
ECH84 7/- 
ECL80 6/8 
ECL82 8/- 
ECL83 9/- 
ECL84 12/- 
ECL85 111- 
ECL86 8/- 
ECLL800 

80/- 
EF22 12/8 
EF36 8/8 
EF37A 7/- 
EF39 6/- 
EF40 8/9 
EF41 9/- 
EF42 8/8 
EF50 2/8 
EF64 10/- 
EF73 8/6 
EF80 4/8 
EF83 g/8 
EF85 b/8 
EF86 el- 
EF89 4/9 
EF91 8/8 
EF92 2/8 
EF97 10/- 
EF98 10/6 
5E183 6/9 

5E184 5/9 
EH90 8/6 
EL32 8/8 
EL33 12/- 
EL34 9/6 
EL35 10/- 
EL36 8/8 
EL37 17/8 
51,41 9/8 
EL42 9/9 
EL81 8/- 
EL83 6/9 
EL84 4/6 
EL85 7/6 
EL86 8/- 
EL91 2/6 
EL95 5/- 
5571 14/- 
EM80 5/9 
5581 6/9 
EM84 8/- 
51185 11/- 
EM87 7/8 
5151 6/9 
EY81 7/- 
5183 8/3 
EY84 7/6 
EY88 6/- 
EY87 6/- 
5188 7/6 
5191 8/- 
EZSS 5/- 
EZ40 7/8 
EZ41 7/8 
EZ80 4/8 
EZ81 4/6 
EZ90 8/6 
FW4/5006/8 
FW4/800 

10/- 
GZ30 7/- 
GZ32 9/- 
GZ33 12/6 
13Z34 10/- 
OZ37 14/6 
H30 6/- 
HAB0808/- 
HL2 7/6 
HL1SC 4/- 
HL23DD6/- 
HL41 3/9 
gL41DD 

19/6 
HIA2DD8/- 
HN309 27/4 
HVR2 8/9 
HVR2A 8/9 
IW3 6/6 
IW4/3506/8 
IW4/5008/- 
KBC32 20/5 
KF36 12/8 
KL35 11/8 
KLL32 21/7 
KT2 6/- 
KT8 84/6 
KT32 5/6 
KT41 19/8 
KT44 20/- 
KT81 12/- 
KT63 4/- 
KT88 17/8 
KT74 12/6 
KT78 7/8 KT88 29/- 
KTW61 e/e 
KTW6210/- 
KTW83 5/9 
KTZ41 8/- 
LN309 8/9 
LP2 9/8 
LZ319 8/8 
12329 6/8 
MHD4 8/8 
MHLD6 7/8 
MUI2/144/- 
MX40 12/8 
N37 28/3 

N78 88/4 
N108 28/7 
5152 7/8 
N839 26/- 
N359 7/8 
P61 2/6 
PABC80 7/3 
PC86 9/6 
PC88 9/6 
PC95 8/8 
PC97 7/9 
PC900 8/8 
PCC84 8/- 
PCC85 6/6 
PCC88 9/9 
P0089 9/6 
PCC189 9/6 
PCF80 6/6 
PCF82 6/- 
PCF84 8/- 
PCF88 8/6 
PCF801 7/- 
PCF802 9/- 
PCF805 8/9 
PCF80811/8 
PCF80812/6 
PCL81 9/- 
PCL82 7/- 
PCL83 8/9 
PCL84 7/6 
PCL85 8/3 
PCL88 8/8 
PCL88 15/- 
PEN46 7/- 
PEN45DD 

12/- 
PEN48 4/- 
PEN383 9/6 
PEN384 

11/8 
PEN453DD 

19/6 
PENA419/6 
PEN/DD 

4020 17/6 
PFL20012/6 
PLIS 19/8 
PL26 9/8 
PL38 19/9 
PL81 7/8 
PL81A 10/6 
PL82 8/6 
PL83 7/- 
PL84 6/8 
PL302 12/- 
PL500 16/3 
PL504 18/- 
PL802 15/- 
PM84 7/9 
PX4 14/- 
PY31 8/6 
PY32 9/6 
PY33 9/6 
PY80 6/8 
FY81 6/8 
FY82 6/- 
FY83 6/6 
FY88 8/8 
FY800 8/6 
FY801 6/6 
FZ30 9/8 
QP21 8/- 
QQVO3/10 

27/8 
Q875/20 

10/6 
Q8160116 

9/8 
R10 16/- 
Rll 19/6 
R12 6/9 
R16 84/11 
R17 17/8 
R18 9/8 
RIO 6/8 
RK34 7/8 
8F13C 12/6 
8P42 19/6 
8161 8/8 

TDD4 8/8 
TH4B 10/- 
T11233 7/- 
TP22 6/- 
TP25 5/- 
TP2820 8/9 
TY86F 12/2 
UABC80 5/9 
UAF42 9/6 
1.11141 6/6 
UBC41 7/6 
UBC81 7/- 
UBF80 6/9 
UBF89 6/9 
UBL21 9/- 
UC92 6/6 
UCC84 8/- 
UCCBS 8/0 
UCF80 8l3 
UCH21 9/- 
UCH42 9/3 
UCH81 8/0 
UCL82 71.- 
UCL83 9/3 
11F41 9/8 
UF42 91- 
UF80 6J9 
UF85 8/9 
UF88 6/- 
UF89 6/8 
UL41 9/8 
UL48 12/6 
UL84 6/6 
UM80 5/- 
URIC 10/6 
UUá 7/- 
UU8 14/- 
UU12 4/6 
UY1N 91- 
UY2I 9/6 
UY41 6/9 
UY85. 5/8 
U10 9/- 
U12/14 7/6 
U18 161- 
U17 5/- 
U18/2010/- 
U19 84/e 
U22 7/9 
1125 18/- 
U26 11/9 
U31 61- 
U33 29/6 
U35 18/8 
U37 84/11 
U45 15/6 
U50 5/6 
U52 4/9 
U78 4/9 
U78 8/6 
U107 18/8 
0191 12/8 
U251 18/- 
U281 8/- 
U282 8/- 
U301 11/- 
U3'19 18/- 
U453 6/6 
U404 7/6 
U803 17/8 
U4020 8/9 
VF'4B 10/6 
VP13C 7/- 
V P23 2/6 
VP41 5/- 
V575 24/- 
1/11105 5/- 
Y11150 6/- 
VT81A 7/- 
VT501 8/- 
VU111 7/8 
VU120 12/- 
VU120Al2/- 
VU133 71- 
W42 10/6 
W61M 24/6 
W63 10/8 
W78 5/9 
W77 2/8 

i W81M 6/- 
WlOI 86/2 
W107 7/- 
W729 10/- 
X24 18/6 
X41 10/- 
XOI 5/9 
X64 12/6 
X85 6/- 
X88 7/6 
X78M 7/6 
X81M 29/1 
X101 29/1 
X109 26/- 
583 6/- 
Y85 5/- 
Z83 4/9 
Z77 3/8 
Z329 11/9 
2729 8/- 
Z759 23/- 

Tranaietors 
and diodes 
20225 10/6 
2N404 6/- 
2N2297 4/8 
252389A 4/8 
2N312160/- 
253888 W/- 
AA120 8/- 
AA129 3/- 
AAZ13 8/6 
AC107 3/- 
AC113 Si- 
AC114 8/- 
AC128 2/- 
AC127 2/- 
AC128 2/- 
AC154 6/- 
AC165 6/6 
AC158 4/- 
AC157 5/- 
AC185 6/- 
AC168 6/- 
AC187 12/- 
AC188 7/6 
AC169 6/6 
AC178 11/- 
AC177 6/8 
ACY17 8/- 
ACY18 8/8 
ACYI9 8/9 
ACY20 8/8 
ACY21 8/9 
ACY22 8/6 
ACY28 4/- 
AD140 8/- 
AD149 8/- 
AF102 18/- 
AF114 4/- 
AF115 8/- 
AF118 8/- 
AF117 2/9 
AF119 8/- 
ÁF124 6/0 
AF125 3/6 
AF126 5/8 
AF127 8/8 
AF1S9 11/- 
AF178 10/- 
AF179 18/8 
AF180 9/6 
AF181 14/- 
AFZ12 6/- 
A$Y27 8/8 
A8Y28 6/6 
A8Y29 10/- 
AY100 261- 
BAH! 2/8 
BA118 9/- 
BA129 2/6 
BA130 2/- 
BCY10 6/- 
BCY12 6/- 
BCY33 5/- 
BCY34 4/6 
BCY88 5/- 
BCY39 4/8 

BCZ11 3/6 
BC107 4/- 
BC108 3/6 
BC109 4/3 
BC113 5/- 
BC115 81- 
BC118 6/- 
BC118 4/6 
BD119 9/- 
BFYbO 4/- 
BFY51 4/- 
8E552 4/6 
8E154 6/- 
BF159 6/- 
BF163 4/- 
8F167 2/6 
8E173 2/6 
BF180 12/- 
8F185 8/- 
BTX34/400 OF 
BY100 8/6 
BY101 11/6 
BY105 10/6 
BY114 6/6 
BY128 8/8 
BY234 4/- 
BY238 4/- 
BY238 4/- 
BYY23 80/- 
BYZIO 5/- 
BYZ11 5/- 
BYZ12 6/- 
BYZ13 6/- 
BYZ15 86/- 
C012E 4/- 
C(364H 4/- 
0D3 6/6 
GD4 6/6 
GM 5/6 
GDB 6/6 
GD8 4/- 
0D9 4/- 
GD30 4/- 
OD11 4/- 
GD12 4/- 
GD14 10/- 
OD15 8/- 
oD18 4/- 
oET102 41- 
oET103 4/- 
GET106181- 
GET111 

15/6 
GET113 4/- 
GET11517/- 
GET118 6/8 
OETI19 4/- 
0ET573 7/6 
oET587 8/6 
GET87210/- 
GET873 8/- 
GET874 

88/6 
GET88210/- 
6ET887 4/8 
GBT889 4/6 
oET890 4/8 
0ET898 4/8 
oET897 4/6 
OEX13 8/8 
0EX35 4/6 
05X36 10/- 
GERMS 7/- 
OEX55/1 

16/- 
oEX8816/- 
GT3 6/- 
MI 2/10 
M3 2/10 
OAb 6/8 
OA9 2/8 
OA10 6/6 
0A47 2/- 
0A70 8/- 
0A73 8/- 
0A71) 1/9 
OA81 1/9 
0A85 1/0 

OA86 4/- 
0.590 2/6 
0A91 1/9 
0A182 2/- 
0A200 ll- 
0A202 2/- 
0A210 9/6 
0A211 13/6 
OAZ20012/- 
OAZ20110/6 
OAZ902- 9/- 
OAZ203 9/0 
OAZ204 9/- 
OAZ205 9/- 
OAZ208 9/- 
OAZ20710/6 
OAZ210 7/- 
OAZ213 71- 
OAZ224 

16/6 
0C19 26/- 
0C22 6/- 
0023 6/- 
0024 6/- 
OCib 6/- 
0026 6/- 
0C28 6/- 
0C29 16/6 
OC30 6/- 
OC35 6/- 
OC86 7/6 
0C38 11/6 
0C41 10/- 
0C42 6/9 
0C43 12/6 
0C44 8/- 
O044PM 8/2 
0C46 1/9 
0C45M 8/- 
0046 8/- 
OCBá 82/8 
OM! 2/3 
0071 2/- 
OC72 2/- 
0073 18/- 
0074 8/6 
OC75 8/- 
OC78 2/6 
0077 2/0 
0078 8/- 
0078D 8/- 
0079 8/- 
°C81 ß/- 
0081D 2/- 
0081M 6/- 
OC81Z 5/6 
per pair 
0082 6/8 
OC82D 9/8 
0083 2l- 
0084 el- 
0C123 418 
0C139 12/- 
0C140 19/- 
0C189 816 
0C170 2/8 
0C171 8/4 
00172 4/- 
0C200 4/4 
0C201 5/8 
OC202 4/8 
00203 4/6 
0C204 6/8 
0C206 7/6 
00812 8/- 
OCP71 87/8 
ORP1216/- 
8X1/6 8/8 
TO2 12/8 
T83 16/- 
V10/15A 

12/- 
XA102 19/6 
XA103 16/- 
MAT100 7/9 
MAT101 8/8 
MAT120 7/9 
MAT121 8/8 
ZE12V7 1/9 

MATCHED TRANSISTOR BETS 1 -0044 and 2 -0C42 8/6; 1 -OC81D and 2-00817/6; 1 -0082D and 2-00828/8; t of three -OC83 (GET118/119) 8/8; LPI5 package (AC113, AC154 
AC157, AA120) 10/8; Postage Bd. per set. 
O.T.O. 1 watt Rater diodes. 2.4v: 2.7v: 3.0v: 3.6v: 4.3v: I3v: IBv: 18v: 30v. All 8/84. each. 

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF ABOVE GOODrS LOOSE OR BOXED, BUT MUST BE NEW 
ELSCTROLYTICS. Can types: 8x 8m1d/500v 7/6; 8x 16mfd /500v 8 / -; 16mfd /500v 6/ -; 16x 16mfd /500v 8/9; 16x. 32mfd /450v 9/9; 32mfd /500v 0 / -; 32x 32mfd /450v 4/9; 50x 5omfd/ 
350v 5 /8; 80 x 250mfd/275v 9/9; 50 x 50mfd /275v 0/4; 80 X 250 x 10mtd/275v 14/3; 84 x 100mfd /450v 21/ -; 64 x 120mfd /350v 8/8; 100 x 200mfd /275v 0 / -; 100 X 200mfd /350v 10/0; 
100 x 200 x 60mfd /300v 18/6; 100 x 300 x 100 x 16mfd/275v 24/9;100 x 400mfd /275v 12/I; 100 X 400 X 18mfd /275v 23/3; l00mfd /100v 7 /I; 200mfd /350v 12/3; 200 X 200 x 100mfd /350v 
27/0; 1000mfd /50v 9/0; 2000mfd /50v 13/3; 5000mfd /25v 15/ -; 5000mfd /50v 2719; 8mfd /800v 11/3; 10 X 16 X 16mid /275v 7 / -; 50 X 50 X 50mfd /350v 12/3; 18mtd/600v 15/9; 10000mfd /30v 29/6. 
Tubular types lmfd /500v 2/6; 2mfd /500v 2 /0; 4mfd /500v 3/ -; Bmfd /450v 1 /9; 8mfd /500v 3/6; 8 X Omfd /450v 2/9; 8 x l6mfd/450v 3/ -; 10mfd /50v 2/3; 16mfd/450v 2 /4; 18 X 16mfdj450v 
3/0 ;16 X 32mfd /350v 3/0; 32m1á /350v 3/ -; 32mid /450v 3/0; 32 x 32mid /350v 4/9 ; 50mfd/350v U-; IOOmfd /450v 10/6; S4mfd /450v 9/S. 

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED 
Terms of business -Cash with order only. Poet /Packing Od. per item. Orden over £5 poet free . No C.O.D. Ad orders eleared day of receipt. Any parcel insured against damage in transit for 
8d. extra per order. Hoare of buelnese, Mon. -Fri. 9.00 to 5.30 p.m. Bate. 9.00 to 1 p.m. Complete Hat of modem and obsolete valves, resistors, condens en,transformen,potentiometen, 
microphones], etc. with terms of bueineee 6d. Please enquire for any item not gated with B.A.E. Please note that no enquiries can be answered unless a B.A.E. is enclosed for reply. 
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Train for tomorrow's world 

in Radio and Television 

at The Pembridge College 

of Electronics. 
The next full time 16 month College Diploma 
Course which gives thorough fundamental 
training for radio and television engineers, 
starts on 1st January 1969. 

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

recognised by the Radio Trades Examination 
Board for the Radio and Television Servicing 
Certificate examinations. College Diplomas are 
awarded to successful students. 

The way to get ahead in this fast growing industry 
-an industry that gives you many far -reaching 
opportunities -is to enrol now with the world 
famous Pembridge College. Minimum entrance 
requirements: '0' Level, Senior Cambridge or 
equivalent in Mathematics and English. 

Il To: The Pembridge College of Electronics II 
(Dept. PW6), 34a Hereford Road, London,W.2 i 
Please send, without obligation, details of the 
Full -time Course in Radio and Television. 

II ll 
im NAME 

ADDRESS i i 
71 

ORGAN BUILDERS! SILICON N.P.N. TRANSISTORS, ALL INDIVIDUALLY 
TESTED IN PUBLISHED DIVIDER CIRCUIT! GOLD- PLATED LEADS FOR 
EASY SOLDERING! Unbeatable value at 1/6 each or 25,0.0 per 100. 

TRANSISTORISED FLUORESCENT LIGHT. 8 WATT 12in. TUBE. Current drain 
only 700mA! Complete and tested 2$.19.8 only! 
Or in kit form: 'Case 10 / -; 'Transistor 10/ -; Lamp holden, pair 5/ -; Condensers etc. 
S / -; Transformer 18/6; Tube S / -. 'Post Packing 5/, 

TRANSISTORS 
0C200, OC20S, OC204 all at 2/- each. 
ABYSS, 2N753, BSY28, BSY85, 2á944A, 20345A, 20345B, 2G871A, 2G378A, CI 
at 1/6 each. 
Transistors similar to 0C44, 0071 and 0072 all 1/- each. 
Unmarked, untested transistors 7/8 for 60. 

LIGHT SENSITIVE TRANSISTORS (similar OCP71) 2/- each. 
30 watt transistors (ASZ17) 10/- each. 

DIODES. Very low leakage. Make excellent detectors, also suitable for keying elec- 
tronic organs. 11- each. 20 for 10/ -. 

RECTIFIERS 
BY100.800 p.i.y. 2/8 each, 24/- per doz., 27.10.0 per 100,150 per 1,000. 
BYZ13, 6 amp 400 p.l.v. available on same terme. 

MOLLARD POLYESTER CAPACITORS. FAR BELOW COST PRICE! 

0.001µF 400 volte .. .. 8d. 0.02µF 200 volte .. .. 8d. 
0.0015µF 400 volta .. .. 3d. 0.151.1F 160 volta .. .. Bd. 
0. 0018µF 400 volts .. .. 3d. 0.2244F 180 volte .. .. Bd. 
0.0022µF 400 volte .. .. 8d. 0.27µF 160 volte .. .. Bd. 
001µF 400 volta .. .. 3d. 1p, 125 volte ... .. 1/- 

VERY SPECIAL VALUE! Small Silver -mica, Ceramic, Polystyrene Condensers. Well 
assorted. Mixed types and values. 10 /- per 100. 

PAPER CONDENSERS, mixed bags, 0.0001 to 0.544F, 12/6 per 100. 

RESISTORS! Give -away off er! Mixed types and values. ; to t watt. 
6/9 per 100, 56/- per 1,000. Individual resistors 8d. each. Also t to 3 watt Close Toler- 
ance. Mixed values 7/8 100, 55/- 1,000. 

WIRE -WOUND RESISTORS. 1 watt to 10 watts. Mixed bags only. 16 for 10 /- 

RECORD PLAYER CARTRIDGES 

ACOB GP67/2 Mono 15 /- complete with needles. 
OP91/S Stereo Compatible 51.0.0 complete with needles. 
OP93/1 Stereo Ceramic 21.5.0 complete with needles. 
GP94/1 Stereo Ceramic 51.5.0 complete with needles. 

Small pick -up arme complete with cartridge and needle 10 /- only. 

TRANSISTORISED SIGNAL INJECTOR KIT. R.F. /I.F.;A.F. 10/- only. 

TRANSISTORISED SIGNAL TRACER KIT 10 /- only. 

TRANSISTORISED REV -COUNTER KIT 10 / -. 

VEROBOARD 

2 ;in. x lin. 0.15ín. matrix .. 1/1 171n. X 2 1,m. 0.151n. matrix .. 11/- 
341n. x 21in. 0.151e. matrix .. 8/8 171n. x 3 1In. 0.151x. matrix .. 14/8 
3 ;in. x 3 ;in. 0 .15in. matrix .. 8/11 35 in. X 2 1in. 0 -lin. matrix 8/9 
Sin. x 2 1in. 0.151n. matrix .. 8/11 3 11n. x 351n. 0 -lin. matrix .. 3/ 

Sin. x 311n. 0.15in. matrix .. 5/8 Sin. x 2 11n. 0.1in. matrix .. 8/11 
51n. x 311n. 0.11n. matrix .. 5/8 

Spot Face Cutter 7/6. Pin Insert Tool 9 /6. Terminal Pine 3/8 for 36. 

MULTIMETERS. 20,000 ohms per Volt. 

Rangea: A.C.: 1,000V, 500V, 100V, 50V, 10V. 
D.C.: 260ma, 2.5ma, 50µA. 
D.C.: 2,500V, 500V, 250V, 50V, 25V, 5V. 
Resistance: 0 /60KD and 016MO. 

Special price 84.0.0 only. 

ELECTROLYTIC CONDENSERS 

026µF .. 3 volt 411F .. 25 volt 2641,3` .. 25 volt 
111F .. 6 volt 5µF .. 6 volt 3044F .. 8 volt 
11.4F .. 20 volt 6µF .. 8 volt 80µF .. 10 volt 
125µF .. 16 volt 8µF .. 3 volt 60µF .. 6 volt 
244F .. 3 volt 8µF .. 12 volt 84µF .. 2.5 volt 
2µF .. 360 volt 84F .. 50 volt 64µF .. 9 volt 
2.614F .. 16 volt 10µF .. 6 volt 1001.4F .. 9 volt 
3µF .. 25 volt 10µF .. 25 volt 3201.4F .. 4 volt 
3.2µF .. 64 volt 20µF .. 6 volt 320µF .. 10 volt 
4µF .. 4 volt 26µF .. 8 volt 400µF .. 6.4 volt 
dµF .. 12 volt 2641F .. 12 volt 

All at 1/- each. 20 assorted (our selection) 10/ -. 

Orders by post to 

G. F. MILWARD 
DRAYTON BASSETT, NEAR TAMWORTH, STAFFS. 

Please include suitable amount to cover poet and packing. Minimum 2/- 
Stamped addressed envelope must accompany any enquiries. 
For customers in Birmingham area goods may be obtained from Rock Exchanges 
231 Alum Rock Road, Birmingham 8. 
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THE CLASSIC 
Controls: Selector switch Tape speed 
equalisation switch (91 and 7f I.p.s.). 
Volume. Treble. Bass. 2 position 
scratch filter and 2 position rumble 
filter. 

Specification: Sensitivities for 10 watt output 
at 1KHz. Tape head: 3mV (at 81 l.p.s.). 
Meg. P.U.: 2mV. Car. P.U.: 80mV. Radio: 100mV. 
Aux.: 100mV. Tope /Rea. output: 100mV. Equalisation for each input 
le correct to within ± 2dB (R.I.A.A.) from 20Hz to 20KHz. Tone 
control range: Base ± 13dB at 60 Hz. Treble + 14dB at 16KHz. Total distortion: (for 
10 watt output) <1.2%a. 8/pnol noise: «0dB. A.C. mains 200 -260v. 
Size 121in. long, 41in. deep, 2f in. high. Teak fobbed case. Price 8 gns. + 7/6 p. & p. 

THE DORSET (600mW output) 

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

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

MAINS POWER PACK KIT: 9/6 extra. 

PRICE £5.5.0 plus 7/8 p. & p. Circuit 2/8 FREE WITH PARTS. 

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

of parts. Complete with all components, including ready 
etched and drilled printed circuit board -back printed 

for foolproof conotructlon. 

MAINS POWER PACK KIT: 9/8 extra. 

Price £4.9.6 plus 7/6 P. & F. 

Circuit 2/6 FREE WITH PARTS. 

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

Speeificatlona: RNS Power Output (into 3 ohms speaker): 
10 watts continuo= (sine wave), 19 watts music power. 
Sensitivity (for rated output): lmV Into 8K ohms (0.33 micro- 
amp). Tora Distortion at 1Khz): at 5 watts 0.35%, at rated 
output 1.6%. Frequency Response: Mintier 3dB points 20Hz 
and 40Kbz. Speaker: 3-4 ohms (9 -16 ohms may be need). Supply 
voltage: 24V d.c. at 800mA (6-24V may be used). 
Control assembly: including resistors and capacitors. 
1. Volume: PRICE 5/ -. 
2. Treble: PRICE 5/ -. 
3. Comprehensive base and treble: PRICE 10 / -. 
The above 3 Items can be purchased for use with the X101. 
Power Supplies for the X101: 
P101 M (for mono) 35/- plus 4/6 p. @ p. P101 S (for stereo) 42/8 plus 4/6 p. & p. 

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

THE RELIANT 10W SOLID -STATE HIGH QUALITY AMPLIFIER 
SPECIFICATIONS 
Output -10 watts RMS Sine -wave 

19 watts EMS Music -power 
Inputs -1. -ate] mic 10mV Tone Controls- Treble control range ± 12dB at 10E112 

2. -gram /radio 260mV Base control range ± 13dB at 100H2 
Frequency Response -(with tone controls central) Minus 3dB points are 20H2 and 40KH2. 
Signal to Noise Ratio- better than -60dB. Transietore -4 silicon Planar type and 3 
Germanium type. Maine input- -220 -280V. A.C. Size of chseels -10" x 21- x 2". 
A.C. Maine, 200230V. For use with Std. or L.P. recorde, musical instruments, all makes of 
pick -ups and mikes. Separate base and treble lift control. Two inputs with control for gram. 
and mike. Built and tested. 8" x 6" speaker to suit price 14/8 plus 1/6 P. @ P. Crystal mike 
to sult 12/6 Pins 1/6 P. @ P. PRICE 25.5.0 plus 6/- P. & P. 

Output Impedance -3 to 4 ohms 

THE VISCOUNT 
Integrated High Fidelity Translator Stereo Amplifier 

SPECIFICATIONS: Output: 10 watts per channel Into 3 to 4 ohms speakers (20 watts 
monorail. Input: 6 position rotary selector switch (3 pos. mono and 3 pos. etereo), P.C., 
Tuner, Tape and Tape Rec. Sensitivities: All inputs 100mV into 1.8M ohm. Frequency 
response: 40Hz- 20KHz +2db. Tone controls: Tone controls fiat (Baxandall type), 
separate bans and treble controls. Treble 13db lift and cut at 161(10e. Base 16db lift and 
26db cut at 60Hz. Volume controls: Separate for each channel. AC Mains Input: 200- 
240v. 50 -60Hz. Size 121 x 6 x 2f in. in teak -finished case. Built and tested. 

PRICE 131 Gne. Postage & Packing 7/6 extra. 

Goode not drspolehed outside i'. K Terms í'.11'.O. All enquiries Stamped Addressed Envelope 

RADIO ft TV COMPONENTS (Acton) LTD 

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

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

POCKET MULTI -METER 
Size 31 a 21 x lfin. Meter size 21 x liin. Sensitivity 1000 
O.P.V. on both A.C. and D.C. volts. 0 -16, 0 -160, 0 -1000 
D.C. current 0- 150mA. Reeletance 0- 100k0. Complete 
with teat prods, battery and full instruction., 42/8. P. @ P. 
3/6. FREE GIFT for limited period only. 30 watt Electric 
Soldering Iron value 16/- to every purchaser of the Pocket 
Multi- Meter. 

CYLDON 
U.H.F. TUNER 

Complete with PC98 and PC86 
Valves. Full variable tuning 
New and unused. Size 4f x 31 x 
141n. Complete with circuits 
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 .pesters with a low lose cross 
over network. Peak handling power 
10 watts. Impedance 15 ohms. Flux 
density 11,000 gauss. Resonance 40- 
60 c /s. Frequency range 50c /s to 20kc /e. 
Size 131 x 8t / x 41 Inches. By famous 
manufacturer. List Price 87. Our price 
89/8 plus 5/- P. @ P. 
Similar speaker to the above without 
tweeters in 3 and 15 ohm 89/8 plus 
5/- P. & P. 

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

22 watt ALL TRANSISTOR AMPLIFIER 
AC mains 240V. Size 7" x 4}" x 11 ". Frequency response 100 c,s --10 lic /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. 

Sise 61 a 31 x 111n. For IF and RF alignment and AF 
NEW TRANSISTORISED output 700 c/a frequency coverage 460 kc /e to 2 me /s 

In switched frequencles. Ideal for alignment to our 
SIGNAL GENERATOR Elegant Seven and Musette. Built and tested. 49/6 P. & P. 3!6. 

FIRST QUALITY P.V.C. TAPE 
sr Std. 850ít 9/- 5" L.P. 850ít.....10/6 
7" Std. 1200ft 11/6 3" T.P. 80001.....10/6 
3" L.P. 240ít 4/- 5" T.P. 1800ft 25/6 
5}" L.P. 1200ft 11/6 51" T.P. 2400ft.....32/6 
7" L.P. 1800ft 18/6 7" T.P. 3800ft.....42/6 
5}" D.P. 1800ft 18/6 4" T.P. 900ft 15/- 

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

50 WATT AMPLIFIER A.C. MAINS 200 -250V 
An extremely reliable general purpose valve 
amplifier -with six electronically mixed 
inputs. Suitable for use with: mies, guitars, 
gram, tuner, organs, etc. Separate bass and 
treble controls. 

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

RECORD PLAYER SNIP A.C. MAINS 240V 

The "Princess" 4 -speed automatic record changer 
and player engineered with the utmost precision for 
beauty, long life, and trouble free service. Will take 
up to ten recorde which may be mixed 7" to 10" or 
12". Patent stylus brush cleans stylus after each 
playing and at shut off, the pick -up locks itself Into 
Its recess, a most useful feature with portable equip 
ment -other features include pick -up height adjust- 
ment and stylus pressure adjustment. This truly Is a 
fine instrument which you can purchase this month 
at only 25.19.8 complete with cartridge and ready to play Poet and insurance 7/6 extra. 

ANTI -THIEF CAR BURGLAR ALARM 
The Melguard Safermatic consists of an electrical device housed in email 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 most 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 twitches, 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 79/8, our price 29/6 plus 2/6 P. @ P. Full easy-to- follow instructions 
supplied. 

MOTEK 
3 Speed 2 track Tape Deck complete 

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

A.C. mains, 240 volts, listed at 

Our Price £9.19.6, plus 10/- P. & P. 
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000., A FAST EASY WAY 
TO LEARN BASIC RADIO 
AND ELECTRONICS 

Build as you learn with the exciting new 
TECHNATRON Outfit! No mathematics. 
No soldering -but you learn the practical way. 

Now you can learn basic Radio and Electronics at home -the 
fast, modern way. You can give yourself the essential technical 
`know -how' sooner than you would have thought possible - 
read circuits, assemble standard components, experiment, 
build . and enjoy every moment of it. B.I.E.T's Simplified 
Study Method and the remarkable new TECHNATRON Self - 
Build Outfit take the mystery out of the subject -make learn- 
ing easy and interesting. 

Even if you don't know the first thing about Radio now, 
you'll build your own Radio set within a month or so! 

and what's more, 
YOU'LL UNDERSTAND 
EXACTLY WHAT YOU 
ARE DOING. The Tech - 
natron Outfit contains every- 
thing you need, from tools to 
transistors ... even a versatile 
Multimeter which we teach 
you how to use. You need 
only a little of your spare 
time, the cost is surprisingly 
IOW and the fee may be paid 
by convenient monthly instal- 
ments. You can use the 
equipment again and again - 
and it remains your own 
property. 

You LEARN -but it's as 

fascinating as a hobby. 
Among many other interest- 
ing experiments, the Radio 
set you build -and it's a good 
one -is really a bonus; this is 
first and last a reaching 
Course. But the training is as 
rewarding and interesting as 
any hobby. It could be the 
springboard for a career in 
Radio and Electronics or 
provide a great new, spare - 
time interest. 

A 14- year -old could under- 
stand and benefit from this 
Course -but it teaches the 
real thing. Bite -size lessons - 
wonderfully clear and easy to 
understand, practical projects 
from a burglar -alarm to a 
sophisticated Radio set . 

here's your chance to master 
basic Radio and Electronics, 
even if you think you're a 
`non -technical' type. And, if 
you want to carry on to more 
advanced work, B.I.E.T. has 
a fine range of Courses up to 
A.M.I.E.R.E. and City and 
Guilds standards. 
Send now for free 132 -page book. 
Like to know more about this 
intriguing new way to learn 
Radio and Electronics? Fill 
in the coupon and post it 
today. We'll send you full 
details and a 132 -page book 
-`ENGINEERING OP- 
PORTUNITIES' -Free and 
without any obligation. 

BRITISH INSTITUTE OF 

ENGINEERING TECHNOLOGY 
Dept, 372B , Aldermaston Court, 

Aldermaston, Berkshire. r ........ a,<,1 
' To: B,I,E,T., Dept. 3728 , ALDERMASTON COURT, ' 

ALDERMASTON, BERKS. 

I would like to know more about your 
Practical Radio & Electronics Course. Please 
send me full details and FREE 132 -page book. 

name 
I 

address 

age 
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TELEVISION BARGAINS 

Due to Bulk Purchase we offer Ex Rental 12 
channel T.V.s. Well maintained and tested. 
Tubes 100% guaranteed. Slimline 17" Peto 
Scott 732, Ultra V17/70, Regentone 7en 17, 
Cossor 874, Alba T44, F.M. all £8.0.0. each. 
21" Ultra V21/70 £12.0.0. Semi slim 17" 
Alba T655, Regentone 7en 4 7en 8, Sobel! 
T178, T179, Bush TV85, £7.0.0. each. 

Many others available, all worth double 
Carriage £1 Terms C.W.O. 

We stock all spares for most pre -1962 T.V.s 

Send S.A.E. for price fist to: 

D. WEBB 
58 Chanterlands Avenue, 

Hull, Yorkshire. 
Tel: Hull 43281 and 36016 

MARTIN 
IS HIGH FIDELITY 
plus 
ADD -ON- ABILITY 

THRILLING POWER 

DEPENDABILITY 

GENUINE ECONOMY 

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

Details from: Trade enquiries invited. 
MARTIN ELECTRONICS LTD., 155 High St., Brentford, 

Middlesex. ISLeworth 1161 

To MARTIN ELECTRONICS 155, High Street, Brentford, Middlesex. 

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

(Tick as required) 

NAME 

ADDRESS 

PW1 

L 

1 

J 
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NEW- FIELDMASTER CASSETTE TYPE 
TUNER PACK. 

The best 
el its 
type! 
Uses 4 
top grade 
transistors. 

Fits in 
place of 
tape 
cassette 
and con- 
verts recorder 
to radio reception. 
Covers full medium 
wave, battery operated. Highly sensitive 
circuit. 94.19.8. P. & P. 2/8. 

NEW STEREO /MONO 
HEADPHONES 
8DH -7. soft rubber 
earpieces with slide 
switch for mono/ 
stereo lieteningand 
Ind. vol. controls. 
Impedance 8.18 
ohm. Freq.response 
25. 16,000 cps. With 
lead and stereo plug. 
98.6.0. P. & P. 3/6. 

PEW ONLY -MAGNAVOX 4 TRACK 
TAPE DECKS 518.19.6. Carr. 13,6. 

NEW -ADASTRA "DOUBLE 5" STEREO 
AMPLIFIER. 

10 tran- sistor 
circuit. 
Volume, 
Treble, 
Baca, On/ 

off and Balance 
controls. Inputs for 

magnetic and ceramic 
cartridges, tuner and microphone. Output 
5 watts per channel. Complete with opera- 
ting booklet. 912.19.8. P. & P. 4/8. 

"ADASTRETTE" 
2/3 watt 
Record 
Player 
Amplifier. 
ECL82 and 
EZ80 valves. Output imp 3/5 ohms. Easy to 
fit Into cabinet. Separate control panel with 
on /off, volume and tone controls. Complete 
with instructions 14.7.6. P. & P. 418. 

III 
SINCLAIR MICROMATIC 
LW. POCKET RADIO 
The set that plays anywhere ) 

e stage transistor set, com- 
plete with earpiece. Ready 
built and fully guaranteed. 
Only 59/6. P. & P. 3/8. 

COMPACT 2 -WAY INTERCOMS. 

STEREO 
HEADPHONES 

01111. 

With soft rubber 
earpieces. Impedance 

j, © 8.16 ohms. Frequency 
r response. 23.13,000cps. 

With lead and etereo 
plug. 

18.19.6. P. & P. 3/6. 

SINCLAIR 212 12 watt inte- 
grated amp. and pre -amp. 
Size 3 x 11 x 111n. Ready 
built with manual 14.9.8. 
P. & P. 3/6. 

STEREO HEADPHONE 
JUNCTION BOX. 
Enables headphones 
to be used with any 
amplifier. Incorpor- 
ates amplifier leads, 
speaker terminals, 
jack socket and 
speaker /headphuneswitch.29 /6.P. & P.3 / -. 

NEW TRANSISTOR 
MODULES. 
E.1811. PHONO 
PRE -AMPLIFIER. 
Sise 2 x 1 x {In. 
built -In R.1.A.A. 
Characteristics en- 
abling low output 

magnetic pick -up cartridges to be amplified 
up to 1 volt. Input 100K ohm; Gain: 28dB; 
Max. output: 3; Max. Input: SomV; Dis - 
tortion:0.15% (at Iv level). Power supply: 
l -12v. 29/6. P. & P. 2/-. 
1..1818. TAPE PRE -AMPLIFIER. Incor- 
porating N.A.R.T.B. curve characteristics, 
this amplifies tape head signale up to 1 volt 
within the frequency range of 30Hz- 
16KHz. Input Imp IOOKohm; Gain: 25dB; 
Max. output: 2v; Max. Input: lOmV ; Dis - 
tortion:0.15 % (at lv level); Power supply: 
9.12 volts. 29/6. P. & P. 2/ -. 
1..1818. MICROPHONE PEE -AMPLIFIER. 
Enables a low output microphone to be 
used with an amplifier or radio. Input imp. 
100K ohms; Gain: 28dB; Max. output: 3v; 
Max. input: 50mV; Distortion: 0-15% (at 
lv level); Freq. res. 1OHS- 60KHz. Power 
supply: 9.12v. 29/8. P. & P. 2/, 
1..1814. POWER AMPLIFIER. When used 
In conjunction with R.1311. E.1312 and 
E.1318, unite this amplifier module pro- 
duces about 300mW output for speaker 
connection (8.16 ohms), without necessity 
for an output transformer. Input Imp. 
1,000 ohms; Dein:20dB; Output: 300mW; 
Distortion: 3% (at 200mW output level). 
Freq. re,. 6011s- 10KHs. Power supply: 
9v Current 20mA at no signal, 80mA at 
max . output .2918.P. & P. 2/ -. 
1..1816. ELECTRONIC ORGAN TONE 
OSCILLATOR. feed in conjunction with an 
organ keyboard, variable resistances and a 
9 volt power supply, this module acts as 
the oscillator unit for an electronic organ. 
Tone Frequency: 200- 1,00012z; Output: 
80mW; Current: 16mA. 25/ -. P. & P. 2/ - 
E.1818. MORSE CODE OSCILLATOR. A 
trassletorlsed morse code oscillator (buzzer) 
to be used in conjunction with an operating 
key. Suitable for direct connection to a 
loudspeaker. Tone freq. 40011s; Power 
output: 80mW; Power supply: 3.9v. 
Current 45mA. 25/ -. P. & P.2 /. 
E.1317. WIRELESS CODE OSCILLATOR/ 
TRANSMITTER. Can be used with an 
ordinary AM radio receiver for modulated 
signal transmissions, and for bench trouble 
shooting when servicing. Trans. freq: 
40011z- 3OMHs; Tone freq: 400Hz; Power 
supply: 9v DC. Current: 36mA. 26/ -. 
P. & P. 3/ -. 
2.1818. DUAL LAMP FLASHER. A 
switch module for electronically alternat- 
ing two miniature bulbs, 6V, 100- 200mA. 
ideal for models, toy boats and planes, 
displays, warning and security devices, 
communication signals, etc. Flasher time: 
1 sec; Power supply: 6v DC. Current: 
150mA: Lamp :6V- I50mA.25 / -. P. & P.2 /- 

MIRA 62D MULTI - 
TESTER 20,000 o.p.e. 
DC Voltage: 5- 25.60.260- 
500 -2.6K (20,000 ohms per 
Volt). AC Voltage: 10.50- 
100. 600 -1000 Volta (10,000 
ohm, per Volt). DC Cur- 
rent: 0.60A, 0.2.6mA. 
0.260mA. Resistance: 
0 -6K, 0 -8mg (300 ohm and 
30K at centre scale). Capacitance: 10F to 
001F. 001F to 1F. Decibels: -20 to + 
22dB. Size 44 x 31 x lin. 69/6. P. & P. 3/6. 

TTC.C1001 MULTI - 
TESTER in leather 
case. 20,000 ope. AC 
volts 10, 60, 260, 
1000v, DC volts 6 -26, 
125, 600, 3500v. DC 
Current 0.50A, 0- 
250mA. Reslatance 0- 
60K, 0.8 Megohm. 
Decibels -20 to 
+22dB. Sise of meter 
41 x 3f x lin. 88/ -. 
P. & P. 3/8. 

GARRARD DECKS 
1026 Stereo /mono cart. 57.19.6 
2026 Stereo /mono cart. 18.19.8 
3000/8 Stereo /mono cart. 19.19.6 
3000/D Stereo Diamond cart 110.19.8 
SPIS less cart. 211.19.8 
SP26 Deram Stereo cart. 117. 4.8 
AT60 lees cart 113.19.8 
AT80 Deram Stereo cart. 119. 4.8 
AP76 less cart 122.11.8 
SL76 less cart. / 634.18.9 
ßL96 less cart. 144. 8.9 
All plus P. & P. 12/6. 

NOW OPEN -OUR NEW 

Hi -Fi Demonstration Room 

Recording Tape Bar 

Scientific Centre -Wonderful 
selections of Microscopes, 
Binoculars, Telescopes. 

At 18 Tottenham Court Rd , W 1 , 

For table or wall mounting. Smart two tone 
grey cases vise 31 x 11 x 211n. Complete 
with lead, staples and 9v battery. 49/6. 
P. & P. 3/8. 

AC/DC CON- 
VERTOR. Enables 
transistor 
equipmentto 
be operated 
from AC 
manna. 6/9/ 
12v output 

se ector switch and on /off switch. Grey esse 

connecting leads 
complete 

andls instructions. 59/6. 
P. & P. 3/6. 

_- Er NEW - 
SINCLAIR 
IC -10. 

r INTEGRATED 
CIRCUIT 10 watt Amplifier. She only 
1 e 0.4 x 0.2in.A truehl-fiamplfiercom- 
plete with manual giving details of wide 
range of applications and instructions. 
Guaranteed 5 years. ONLY 59/6. 
P. & P. 1/6. 
NEW- VHPAIRORAFT 
BAND CONVERTOR. 
When placed within lin. 
of a MW band radio full 
coverage of VHF Air- 
craft Band 108.136Mc/s. 
can be obtained. All 
transistor, 9v battery 
operation Fully tunable. 
1811n. x 7 section tele- 
scopic aerial. Size 4 x 25 
x ljin.79 /8. P. & P.3 /8. 

4 AMP BATTERY 
CHARGER. 
Smart hammer 

grey case. 1fln 
meter. By and 
12v witch- 

ing. Safety 
fuses and heat vents. 

Complete with aft. three core mains lead, 
lft. red and black battery leads with heavy 
duty crocodile clips. 59/8. P. & P. 4/6. 

CAR 
BURGLAR 
ALARM. 
With combined 
emergency warn- 
ing light system 
Fits any 8v or 12v car. 
With switch panel alarm 
unit and fitting mtructions. 
89/6. P. & P. 3/6. 

NEW TRANSISTOR 
CHECKER. 
For measuring alpha, 
beta, and 'co. factors of 
traneiatorealso forcheck- 
ing germanium and sili- 
con diodes. Internal 9v. 
battery. Wide reading 
scale. Moulded case sise 
7 x 41 x 31in. Rangea: 
Alpha 0.7. 0.9967; Beta 
0- 300:Io00- 60A- 8,000A. 
Diode Teat: Forward 

and revereeinternalresietanee. Resistances: 
200 ohm -1 megohm. Complete with con- 
nectors and instruction booklet. 17,19.8. 
P. & P. 3/8. 
EAGLE TT.144 TRANSISTOR TESTER. 
Tests in -circuit or out of circuit. Identifies 
PNP and NPN types. Indicator lamp pro- 
vides positive information on the following 
tests: 
Electrode open circuits and current drain. 
Provides reliable GO -NO-00 testa at prac- 
tical collector currents of from 5mA -50mA 
or more on power translators. 
With accessories and instructions. Sise 
35 x 6 j x 21ín. 64.19.8. P. & P. 3/6. 

"HI -TEN" LOUDSPEAKER 
British made full range 
101n. unit handles up to 
10 watts. Ceramic 
magnet. Freq. response: 
40- 10,000 cps. Imp: 15 
ohms. Flux density: 
10,000 lines. 49/8 
P. & P. 4/6. 

8-DeC BREAD 
BOARD 

Solderleee breadboard panels, for fast re. 
liable component connections. 
Single Dees. One S -DeC with Control 
Panel, Jig and Accessories for sulderleas 
connections to controls, etc., with booklet 
"Projects on S -DeC" giving construction 
details for a variety of circuits. 29/6 
P. & P. 2 /8. 
2 DeC KIT. Two decks, control panel and 
accessory kit together with component tray 
and lid all In a black plastic Inc. 1uetruc- 
Hone and project book included. 69/6 
P. & P. 2/6. 
4 -Dec KIT. Four S -DeC with two Control 
Panels, Jigs and Accessories and the luck- 
let "Projects on S -DeC" all contained in a 
strong attractive plastic esse. ideal for the 
professional user. 15.17.6. P. & P. 3 /4. 

ws 
9 in 1 ELECTRONIC KIT 
Build nine different projects from one basic 
kit -no mechanical knowledge required. 
Build a Police Siren, Metronome, Morse 
Code Amplifier, Electronic Massager, W/T 
Transmitter, Radio Telephone, One tran- 
slator Radio, Two -transistor radio, Elec- 
tronic Music Kit. Completely eafe- operated 
on 9v. PP3 battery. Complete with simple 
step by step instructions. ONLY 69/6 
P. & P. 5/-. 

SOLDERING 
GUN 
With interchangeable 
tips, extension barrels. 
comfortable grip with 
trigger control, "U "ebaped 
311n. bit to minimise wear. 
Light beam is automatically 
directed on to end of bit when ON /OFF 
trigger Is in use. Complete with 2 -pin plug 
230.250 volts. Spares available. 85 watt 
element .49 /8 P. & P. 2/6. 

-_It 
14: 1 "ADASTRA" `i SOLDERING IRON. 

30 watt. Employs its pro- 
tective cover au a handle. 

AC 230/250v. Adjustable bit. 
With 4ft. lead. 
8paree available. 

EMI COMBINATION 
LOUDSPEAKERS. 
130 x 8í1n. eliptical 01111 
two 21in. tweeters. 13 
ohm impedance. Pow,: 
handling 10 watts. Brand 
new and guaranteed. 99/6. 
P. & P.7 /8. (Also available 
without tweeters. 59/8. 
P. & P. 7/61. 

LIND AIR (OPTRONICS) LTD. 
18 Tottenham Court Road, London, W.1. Tel: 01 -580 2255. 
25 Tottenham Court Road, London, W.1. Tel: 01 -580 7679. 
53 Tottenham Court Road, London, W.1. Tel: 01 -580 4534. 
Open 9 -6 pm Monday to Saturday Open Thursday until 7 pm. 
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Take your WIIrchuice 
LOW INITIAL COST 

Marksman irons to cover all your soldering needs. 25W, 
40W, 80W, 120W, 175W. Nickel- plated factory pre- tinned 
tips in stainless steel shanks 

INSTANT HEAT FOR RAPID SOLDERING 

THE tool for intermittent work such as servicing: Working 
heat in a few seconds. The job is done in less time than it 

takes a normal iron to heat up. Expert dual -heat and Heavy 
Duty models. 

iTEMPERATURE CONTRO,L FOR RELIABILITY 

LC 

For sophisticated production line soldering or to replace 
several conventional irons. No dry joints. Control of 
temperature without inhibiting performance. Mains or low 
voltage. 

Send for full information 

Weller Electric Limited Redkiln Way, Horsham, Sussex Tel: 0403.61747 

TRADER SERVICE SHEETS 
5/- each plus postage 

We can supply Trader Service Sheets 
and Manufacturers' Manuals for most makes 
and types of Radios, Tape Recorders and 
Televisions. 

Please complete order form below for your 
Service Sheet to be sent by return. To: 

OAKFIELD ENTERPRISES 
LIMITED 

30 CRAVEN STREET, STRAND 
LONDON WC2 

Make Model Radio /TV 

1968 List 
available at 2/- 
plus postage 

From 

Address 

If list is required 
indicate with X 

enclose remittance of 
(and a stamped addressed envelope) 

s.a.e. with enquiries please 
MAIL ORDER ONLY (January PW) 

722 

MA /NgaN /r foe 
Oaf/ types of 

TRANSISTOR EQUIPMENT 
The ideal, economical and safe way of running Tran- 
sistor Radios, Record Players, Tape Recordera, Ampli- 
fiers etc. from A.C. Mains. All units are completely 
Isolated from mains by double wound transformer 
ensuring 100% safely. 

PLUS -3 
MAINS UNIT 
Provides three separate r 
switched output voltages 
8v., 74v. and 9v. DC. At- 
tractive case with Indica- 
tor light, mains lead 
output socket, plug and lead. 
Size 43 z 34 x 24 In. 
(Extra lead with DIN 

57/6 P. 6 P. 2 6 

plug for Cassette Recorders 7.6) 

45/- P. 6 P. 2,6 

POWER PLUS 
MAINS UNIT 
for Cassette Tape Recor- 
ders using 74v. Complete 
with DIN plug for recorder 
power socket. Can also be 
supplied for a 6 -volt out- 
put complete with suit- 
able plug. (Please state 
make, model and voltage 
required.) 

MAINS UNIT for FI -CORD 202A 
£4.15.0 TAPE RECORDER P. 6 P. 5 -. 

MAJOR POWER PLUS 
MAINS UNITS 
Forsingleoutputs, 9v, 6v, 3918. P.6 P. 2.6 
For two separate outputs, 9v -- 9v 

8v + 6v. 4216. P. P. 216. 

(Please stale outputs required). 

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

BUILD THIS 
LUXURY WALL UNIT 
An easy -to -build unit using standard -size 
veneered board, requiring only the minimum of 
skill to erect. It includes storage space for 
hi -fi, TV, cocktail cabinet, wine racks, records, 
writing desk and your favourite collector's 
items. 

Also HOW TO ADD £1,000 TO THE VALUE 

OF YOUR HOME ELECTRIC WIRING 

COLOUR PLANNING YOUR ROOMS 

PRACTICAL IJNASI3SSJE OF 

HOUSEHOLDER 
OUT NOW 2/ -. 

r 
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BARGAIN OPPORTUNITIES FROM TRS 
TRS STEREO 4 -4 a bargain in quality amplifiers 

AMPLIFIER KIT 57.19.6 (p.p. 3/6, Integrated 5 transistor stereo amp based 
TRS POWER UNIT newly developed Mulford 4 watt modules 

22.5.0 (p.p. 2/6) and BC.108 pre -amp. Suitable also 
TES SIMPLEX CABINET speakers from 3 to 15 ohms. With base 

!1.17.6 (p.p. 2(6) treble cut /boost. Response -60 to 14KHx 
4 pre DIN plugs and sockets if -3dB. This excellently engineered layout 
purchased separately, 15 / -. requires only wiring between controls 
Complete kit Inc. cabinet /power modules. Complete with metal chassis 
pack DIN plugs and socket. simplex teak -ended cabinet for instant 

f 12.1 0.0 (past free) 
assembly. 

on 

for 
and 

and 
and 

,. 

compatible 
comae In easy -to- 

to the 
and performance. 

uwitchable A.F.C., 
flywheel tuning, 

audio response. 
Stereo 

Inclusion of a 
ensures superb 

design made specially 
cabinet system. 

Stereo 4 -4. 
details. 

qras f 2e7. 0.0 

A NEW DE -LUXE 
FM MONO /STEREO 

TUNER FROM TRS 

A.F.C. 11 A.G.C. 
Hi Fi mono/ 
assemble pre- Noise Limiter 
highest atan Chassis Read Valuable v 

automatic Built stereo indica- 
Sensitivity Pre -tuned 

can be added 
world -famous Kit to make MONO performance. tuner ins. chassis 15 ns. to ßt the a unin ndtg aeeembly g 

Styled to 
(P .P. 3(e) 

Add -on Stereo Unit 10 gns. 
(P.P.2/6) 

Power Up f Z.5.0 
(p.p. inet) 

(cam 101-) Simplex Cabinet ''. 7.IÌ 
(pp. 21fi) 

This advanced design 
stereo FM tuner 
fabricated unite engineered 
darde of efficiency 
refinements Include 
noise suppremion, 
Lion light, excellent 
better than 5 microvolts. 
later If m required. 
uorler I.F. amplifier 
Excellent chassis 
standard TRS Simplex 

the TES 

MAKE YOUR OWN BOOKSHELF SPEAKER 
With a set of matched speakers and cross -over from TRS. Comprises modern style 
high efficiency 51n. bass unit with special cone assembly; X -over and 21 in. tweeter 
for mounting Into your own cabinet or baffle system. Smooth 
response from 80 to 20,000 He. Loading up to 6 watts. Made by 79/6 
a world -famous manufacturer. A genuine bargain for only (carr.:,, -). 

match 

S.A.E. brings full 

Total price 
(formaineoperatin) 

GARRARD Er E.M.I. PLAYING UNITS 
LM8000 Record Player with 9T.A. Stereo Cartridge. 110.5.0 
AT.00 Mk. II De -line Auto changer, die -cast turntable. Less cartridge. 

518.5.0 
8P.25 De -lure single record player, die -cast turnable. Less cartridge. 

811.19.6 . 

Brand new in makers' carton. Packing and carriage on any one of 
above 7 /6. 
GARRARD PLINTH WH.1 in fine Teak for any of above unite. 
(Packing and carriage 5/ -). 85 / -. 
Garrard clear-view rigid pence: nover (carriage 4/6), 62/6. 
CARTRIDGES AVAILABLE TO PURCHASERS OF ABOVE PLAYER 
UNITS -STEREO. Sonotone 9TA /HC Ceramic with diamond 49/6. 
Decca Derain with diamond 92/6; MONO Acoe OP91 -1 21 / -; l:oldring 
MX2M 26 /8. 
E.M.I. 4 SPEED PLAYER Motor and 104 T /Table unit and free- 
mounting pick up arm with high quality T/O Cartridge, (p.p. 51-). 89/8, 

FREE LIBRARY 
TAPE WALLETS 
With each reel »f thin fine tape 
by an internationally famous 
manufacturer we give a well 
made wallet in simulated 
leather with space for a reel 
each aide. This is professional 
quality full frequency tape 
with metalised leader /stop 
foils. 

51 in. reel, 1200ft., with wallet 
1718 

San. reel, 900ft., with wallet, 
12 /6 

Tin . reel, 1600fL. with wallet, 
E2 /6 

TRS MULLARD AMPLIFIERS 
STEREO 10-10 Kit with valves and passive control system 
KIT -517.10.0: BUILT 881. (Barr. either. 12)6) 

2 + 2 VALVE PRE -AMP Built, complete with valves, dial, etc. 
18 Sus. (con. î1R). 

5 -10 MONO AMPLIFIER. Basle Kit, with valves, etc., 91 gns 
Built, 11i gua. (corr. 7/6 either) 
Basic Kit with passive control system, 511.19.8. Built 814.19.0 
lean 718 either). 

PRE-AMP ß VALVE HIT 56.12.8. Bull/ 88.10.0 (corr. 518 either) 

BASIC 5-10 AMPLIFIER AND 2 VALVE PRE -AMP Assembled, 
wired and tested, complete 519.10.0 (corr. 10 / -1. 

Send S.A.E for leaflet giving fell technical specifications on there 
world famous amplifiers. 

HERE'S A GREAT BARGAIN 
RECORD PLAYER AMPLIFIER 
Ideal for building into a record player. 2 watts output with volume 
and tone controls. Double wound mains isolating transformer. 
EZ80 and ECLS2 valves. Stylish two -tone escutcheon panel. Printed 
circuit assembly. Ready wired and tested for instant assembly. 
30 matching alp transformer. Recommended playing unit -E.M.I. 
unit at 69/6 above. Amplifier as described. 7Q 6 v/ 

CHRISTMAS BARGAIN 
OPPORTUNITY - 
i MONTH ONLY 

4 valve FM Tuner based on famous JASON FMT.1, 
Tuning and ensitivity controls. Factory built, 
tested and aligned. 100mV sensitivity for 40dB 
quieting. List 13 gnu. POST FREE :5 5'a ns. FROM TRS. YY l7 
Power requirements 200V125mA; i1\ , 

1.3A 

TRS unit available. 

TRS Power Supply pp Y Unet 
Heats duty, ready built mains power unit of great 
reliability and suitable for the heaviest demands. 
w "ithnut ¢trees or fluctuation, very easy to mount. 
size: 34 x 2 x tin 
PU -12 giving 12V at 1.6A, PU.24 giving 24V at 
ó75A. Either model (p.p. 2/81. PU /VFM giving 
'- '00V'25mA and 03V /1.5A (p.p. 2/6).45 / 

STEREO BALANCE CONTROLS CONDENSERS Silver Mica- All values ß pL to 1,000 pf 
WIRE WOUND RESISTORS -- COATED TYPES Log/Anti -Log 5K, I Meg., 1 Meg., '2 Meg. ea. 9/6. gd. ea. Ditto ceramics Bd. Tub. 4$Ov. T.C.C., ata..001 Stand. values 25 ohms( -10000 ohms, áw.1 /8, 10w. 1)9, VEROBOARD -All standard sizes including 21 x bin., mid- to 0.1 m1/850 v. 104..02 mt. to 0.1 mid- 500 v. 11- 15w.2/ß- SPECIAL. VALUES 15K -35K ohms 5w.ß16. 818; 21 n 311n., 8 / -; 34 x 5in., 5)2; 31 x 31ín.. 8/8; ,ip T.0.0. 1/9. 6 T.C.C. 2 / -. CLOSE TOL. SIMIOS. l0 °, 
PRESET WIRE WOUND POTS. Slotted Knurled 25 x 17ín., 18/8. All accessories and tools in stock. 

5 pf. -500 pt. Bd. 600 -5,000 pf. 11 -. I% 2 p1 .100 pt. 9d. 
Knob T.V. Type 25 ohms- 30Kohms 3/8.50 Kohms 4/6. 'CIR -KIT' Adhesive noppet strip for circuit building 100 pt. 9d. 100 pf. -500 pi. ltd. 375 pf. -5000 pf. 1 /5. 
Ditto carbon track 50K -2 Meg 3/8. 60in. spool, °/rein., 2 /-. ALUM. CHASSIS. 18g. Plain undrilled folded 4 Melee, 
SLIDER PRESETS iv. 10K -2.2 Meg. 2/- 10 ohms- sw 

9 tin. deep. 6 a 41n. 4/0; 8 a 610. 5 /9; 10 e 71n. 6/9; 12 
5K 2/6. I x sin. 7/6; 12 x 8in. 8/. ete 
SKELETON PRESETS for P /oircult use. 100 ohms =25 I FOR 6d YOU CAN SAVE f f f I EXPANDED ANODISED METAL- Attractive Gilt 
Meg. 2 / -. Send Od. now to TES for their lateet bargain- I Finish 41n. x per. diamond meek or finer mesh 5/- per 

STANDARD W /WOUND POTS. Long Spindle . I crammed lists of components, aocessoriea, mat- I 
EMIR-Latest 
eq. ft. 

100 ohms -50000 ohms each6 / -. 100,000ohme each 6/9. I oriels and equipments, including many hard to EMIR-Latest I.C.I. speaker covering. Mottled 

VOLIiIIE CONTROLS ltln. Ma. Long Spindles. find items. 8 large pages, well printed. Send for I Light Grey, Of- White, Fawn, Black, etc. 2/- per sq. ft. 

Famous nuke. All values 5000 ohms -2 Megnhms. your oopy now. BONDACOUST -Speaker Cabinet Aeouetic Wadding. I 
Guaranteed 12 months. Log or Linear tracks. Less Sw. d 

18 Ina. wide. 11/8 per it. 6/- per yard. 
8/8. DP Sw, 5 /-. Log or Linear tracks. Centre Tapped 

RESISTORS -Modern ratings, full range 10 ohms to ENAMELLED COPPER WIRE in two ounce reels. 
4 Megohm Log, I Megohm less Sly. 5/-. TWIN GANGED 14 -20 g. 8 / -: 20 -28 g. 8/6; 30 -34 g. 4/8; 39 -40 g. 5 / -. 
STEREO thin. dia., Long Spindles. All values 5000 0 megohme, 10 °0. 4-1 w , ea.; 

over 
Ht -stab. 

ohms to 2 Megnhms lase 9w., ea. 818. All values 100K -1 w., ed. ea. (below 100 ohms and over 1 meg., ALWAYS IN STOCK AT KEENEST PRICES. Tram. 

2 Megnhms with DP So., ea. 1018. 
6d. ea.). 1% HI -Stab, 1 w., 1/8 ea. (below 100 ohms, sisters, Coils, Switehea, Valves, Speakers, Materials. 
g/- ea.). Bee latest TES liW. Please send s. A. E. with inquiries. 

7 -valve AM /FM /RG Chassis 
A superbly powerful high performance instrument. Ideal 
for building into existing cabinet work, etc. Tunes over 
long, medium and F.M. wavebands. Excellent sensitivity 

F. Permeability tuning un M. Large clear dial, A.V.C. 
good neg. feedback. Magic eye. 3W output. A.C.200 /260V 
Circuit diagrams available. Supplied ready built and 
aligned. B.A.E. bringe full details. 818.19.6. (Carr. l0 / -.) 

To Order 
Send rash with order. 
Post and Parkirw r °here 
not stated add 11- Per 116; 
1/9, 116; lib; 51- 
816; 8/6 Iolla: 6/- 141¢: 
aver 101-. To help speed 
your order, quote PB'.I 
when ordering. _. 

COMPONENT 
SPECIALISTS 

Established 1946 

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY 

Tel.: Of -íi84 2188. Hours 9 a.m. -á 1 p.m. Wednesdays 
A few doors from Thornton Heath Stn. Victoria section) 
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Practical Wireless Classified Advertisements 
The pre -paid rate for classified advertisements is 1 /8d. per word (minimum order 20/ -), box number 1 /6d. 
extra. Semi- displayed setting £5 2s. Od. per single column inch. All cheques, postal orders, etc., to be 
made payable to PRACTICAL WIRELESS and crossed "Lloyds Bank Ltd." Treasury notes should 
always be sent registered post. Advertisements, together with remittance, should be sent to the Advertise- 
ment Manager, PRACTICAL WIRELESS, George Newnes Ltd., 15/17 Long Acre, London, WC2, 
for insertion in the next available issue. 

METAL WORK 
METAL WORK: All types cabinets, chassis, 
racks etc., to your specifications. PHILPOTTS 
METAL WORKS LTD., Chapman Street, 
Loughborough. 

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. 

MINIFLUX HEADS 
Special offer SKN4 i -track stereo record /play- 
back head (list 8 gns.). Special offer 55/ -. 
Miniflux LF6-0 self oscillating half -track mono 
erase head, list £3.10.0. Offered at 22/6. VLF4 
1 -track ferrite erase head, list £4.5.0. Offered 
at 32/6. S.A.E. for full lists. 

LEE, ELECTRONICS 
400 EDGWARE ROAD. PADdington 5521. 

30 WATT Soldering Iron with three core lead. 
All spares available. 13/6 each, p. & p. 1/6. 
H. C. SCOTT, 40 London Road, New Balder - 
ton, Newark, Notts. 

TOP TRADE DISCOUNTS FOR 
ALL 

COMPONENTS 
VALVES 

TUBES 
TRANSISTORS 

Free Trade Catalogue 
Engineers £r Service Dealers Only 

WILLOW VALE 
THE SERVICE DEPT. 

WHOLESALERS, 
4 The Broadway, Hanwell, 

London, W.7 
01 -567 5400/2971 

FOR SALE OFFERS, any year, some bound 
Radio Constructors Sept. 1967 to Oct. 1968. 
Practical Wireless 1955 to 1961. R.S.G.B. Bul- 
letin 1953 to 1968. L. TARR, 11 Oakwood Ave. 
Wimslow, Cheshire. 

HAMMERED ENAMEL 
MAKES FANTASTIC 

DIFFERENCE TO PANELS 
-My hundreds of enthusiastic users 
'Crackle' pattern appears 
like magic on wood and 
metal. No undercoat. Air - BRUSH dries 16 min. to hard 
glossy finish. Heat, liquid OR SPRAY -OH 
and scratch- proof. Bronze, Silver, Green, Black, Lt. 
and Dk. Blue. lead NOW for tree list, or 81- (+ 1/9 
poet and packing) for trial }pt. tin, colour samples and 
instructions. 

FINNIGAN SPECIALITY PAINTS, Dept. P.W. 
STOCKSFIELD (Tel. 2280), Northumberland. 
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FOR SALE 
(continued) 

MICRO MAINS TRANSFORMERS: 6 -0-6V; 
12- 0-12V, 13/6. BELL, 59 Fairfield Drive, 
Monkseaton, Northumberland. 

MORSE EASY ! 
FACT NOT FICTION. It you start RIGHT you will be 
reading amateur and commercial Morse within month. 
(Normal progress to be expected.) 

Using scientifically prepared 3 -speed record. you 
automatically learn to recognise the code RHYTHM 
without translating. You can't help It, it's easy as learning 
a tune. 18 W.P.M. in 4 weeks guaranteed. 

For detail. and course C.O.D. ring, s.t.d. 01- 880 2808 
send 8d. stamp for explanatory booklet to: 

080HIIP, 46 GREEN LANE, PURLEY, SURREY 

MISCELLANEOUS 
RHYTHM MODULES. Build your own 
rhythm box -simply, cheaply. Realistic sound 
guaranteed. S.A.E. for details. D.E.W. LTD., 
254 Ringwood Road, Ferndown, Dorset. 

BUILD IT in a DEWBOX quality cabinet. 
2in. x 24in. x any length. D.E.W. Ltd., Ring- 
wood Road, FERNDOWN, Dorset. S.A.E. for 
leaflet. Write now -Right now. 

ELECTRONIC MUSIC? 
Then how about making yourself an electric 
origgan? Constructional data available - 
fuB circuittt, drawings and notes! It has 
6 octaves. 2 manuals and pedals with 24 
.tope -uses 41 valves. With its variable 
attack you can play Classics and Swing. 

Write NOW for free leaflet and further 
details to C. & S., 20 Maude Street, 
Darlington, Durham. Send 3d. stamp. 

CONVERT ANY TV into an Oscilloscope. 
Instructions $2. REDMOND, P.O. Box 38397, 
Los Angeles, California 90038. 

MISCELLANEOUS (continued) 

GEARED MOTORS 
Rectifiers, Potentiometers 

6d Stamp for Catalogue 

F. HOLFORD Et CO. 
6 Imperial Square, Cheltenham 

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. (Meth. & 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. 
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. 

TV and Radio, A.M.I.E.R.E., City & Guilds, 
R.T.E.B. Certa., 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. 

SITUATIONS VACANT 

Wanted for production line 
TESTERS and FAULT FINDERS 

with experience of alignment of Radio Receivers. Average 
weekly wage including bonus £18 to £24, depending upon 
experience and skill. 

Apply to: 
Mr. W. Eddington, 
Fidelity Radio Ltd., 
6 Olaf Street, London, W.11. 

Telephone No: PARk 0131 -Ext. 54. 
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SITUATIONS VACANT (continued) 

Wanted for 
Factory Service Department 

ENGINEERS 
with experience on Transistor Radios, Tape Recorders and 
Record Players. A substantial individual bonus is available 
for fast workers. The present average bonus being earned is 
£6.10s.0d. per week, but there is no limit. 

Call or write to: 
Mr. Savvides, 
Service Department, Fidelity Radio Ltd., 
6 Olaf Street, London, W.11. 

Telephone No.: PARk 0131 -Ext. 28. 

EDUCATIONAL 

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. 
RADIO OFFICER training courses. Write: 
Principal, Newport and Monmouthshire 
College of Technology, Newport, Mon. 
RADIO OFFICERS see the world! Sea -going 
and shore appointments. Trainee vacancies dur- 
ing 1969. Grants available. Day and Boarding 
students. Stamp for prospectus. Wireless Coll- 
ege, Colwyn Bay. 

WANTED 

WANTED: New valves, transistors etc.; state 
prices. E.A.V. Factors, 202 Mansfield Road, 
Nottingham. 
WE BUY New Valves, Transistors and clean 
new components, large or small quantities, all 
details, quotation by return. WALTON'S 
WIRELESS STORES, 55 Worcester Street, 
Wolverhampton. 
WANTED: Popular Brand New Valves. R.H.S. 
Stamford House, 538 Great Horton Road, 
Bradford 7. 

WANTED NEW 
VALVES ONLY 

Must be new and boxed 
Payment by return 

WILLIAM CARVIS LTD 
103 North Street, Leeds 7 

WANTED NEW VALVES, televisions radio- 
grams, transistors, etc. STAN WILLETTS, 
37 High Street, West Bromwich, Staffs. Tel.: 
WES 0186. 
WE BUY New Valves and Transistors. State 
price. A.D.A. MANUFACTURING CO., 116 
Alfreton Road. Nottingham. 

WANTED 
(continued) 

DAMAGED AVO METERS, Models 7 & 8, 
any quantity. Send for packing instructions. 
HUGGETT'S LTD., 2/4 Pawsons Road, 
West Croydon. 
NEW VALVES WANTED. Popular TV 
and Radio types. Best cash price by return. 
DURHAM SUPPLIES, 367c Kensington 
Street, Bradford, 8, Yorkshire. 

RECEIVERS & COMPONENTS 

WE ARE BREAKING UP COMPUTERS 
COMPUTER PANELS 
(as shown) 2" x 4" 8 tor r 
101 -. P. & P. 2/- with min. 
30 transistors. 100 tor 65/- 
+ P. & P.6 /6; 1,000 for 6.30 
+ cary. 
PANELS with 2 power 
transistors aim. to 0C28 
on each board + com- 
ponents. 2 boards (4 x 

0C28) f0/ -. P. & P. 2 / -. 
NPN GERMANIUM 
TO5 1 WATT POWER 
TRANSISTORS on t 
small heat sink, on 2" x 4' : 
panel. 5 for 10/ -, P. & P. .... _.x. 

2/ -. 
POWER TRANSIS- ; e 

TORS sim. to 2N174 ex- egpl.,4 for 10, -, P. 6 P. 2i . 

POWER TRANSISTORS sim. to 2N174 ON Finned 
Heat Sink (10D) 4 for LI, P. & P. 3/ -. 
LONG ARM TOGGLE SWITCHES ex eqpt. SPST 
13/6 doz., DPDT 2210 doz., DPST 171- doz. P. & P. 
all types 2/- doz. 
TRANSISTOR COOLERS TOS 7/6 doz., T03 
Is!- doz. P. & P. 2 / -. 
OVERLOAD CUT OUTS. Panel mounting In the 
following values ... 5/. each. 1, 1 }, 2, 3, 4, 5, 7.8 amp. 
P. & P. 1/6. 
MINIATURE GLASS NEONS, 12/6 doz. P. & P. 1/8. 
NEW MIXED DISC CERAMICS. 150 for 101. 
P. & P. 2/-. 
LARGE CAPACITY ELECTROLYTICS 
¿tin., 2In. diem. Screw terminals. 
All at 1/- each } 1/6 each P. & P. 
4,000mF 72V d.c. wkg. 
5,000mF 55V d.c. wkg. 
6,300mF 72V d.c. wkg. 
1,500mF 150V d.c. wkg. 
16,000mF 25V d.c. wkg. 
25 000mF 12V d.c. wkg. 
Send 11- stamps for list. 

KEYTRONICS, 52 Earls Court Road 
London, W.8. Mail order only 

RECEIVERS & COMPONENTS 
(continued) 

SUB -MINIATURE ELECTROLYTICS, 15 
Volt, 2, 6, 8, 10, 15, 20, 30, 40, 50, mfds. 
8/6 per doz. 30 for it The C.R. SUPPLY CO., 
127 Chesterfield Road, Sheffield 8. 

COMPONENTS AT GIVE AWAY PRICES. 
Digital Counters, Rev Counters, Thyristors, 
Transistors, Valves, Tool Bags, Track Heads, 
Recording Tape, Aerials, Intercoms, Micro- 
phones, Micro Switches etc. 6d. stamp only to 
DIAMOND MAIL ORDER PRODUCTS, 
PROSPECT HOUSE, CANAL HEAD, 
POCKLINGTON, YORK. N04 2NW. 

COMPLETE RANGE of Amateur, Aircraft, 
Communications receivers. Chassis, panels, 
meters, cabinets, microphones, etc. Stephens - 
James Ltd., 70 Priory Road, Liverpool 4. 
Tel. 051- 263 -7829. 

SSFT AERIAL MASTS 
Seven Ott. Sin. Interlocking 
sections of 21n. diameter 
heavy gauge steel tube, 
complete with swivel base 
calibrated In degrees, nine 
nylon guy lines and ground 
spike,. Finished olive green. 
616. Carr. 30/-. 

701T. MAST. 14 sections se 
above with 12 nylon guy 
lines and spikes pine block 
and tackle, 182.10.0. Carr. 
O0/, 

MAKE YOUR OWN AERIAL MAST : 

Eft. Sin. sections as above 201- per section. Carr. 
al. each. Nylon guy lines with semi -automatic 
tensioner. 97ft. V8 each; 60ft. S/6 each; 60ft. 10 /- 
each. P. a P. 2/- each. Swivel base 80 / -, Carr. 10/ -. 
Ground spikes 4/6 each. P. a P. 1/6 each. 

TELESCOPIC AERIAL MASTS. Tubular steel 
copperleed epray finish, ring cam locking on each 
section provides for full or any height required. 
suitable all fixings and bane locations. Bottom 
section 1tin. diameter. 20ft. 4 section. Closed lift. 
gin. Weight 161b. 70 / -. Carr. 15/, 20f. 4 section 
plus 12ft. whip. Weight 171b. 80 / -. Carr. till -. 
84ft. 6 section. Closed Eft. flln. Weight 20lb. se / -. 
Carr. 1O / -. 

HALLICRAPrERS R1SH /TRC1 A.M. 16 valve 
double conversion superhet. C4yetal controlled 
70 -100 Mc/e. Direct crystal frequency. Sine le' x 
12' z 7'. 1115v. A.C. Internal speaker and outlet 
socket for external speaker. Many other refine- 
ments. Circuit Included . 125. Carr. 301 , 
100 SETS OP AB101 /TRC1 MAST EQUIPMENT. 
With guys and ancillary parts. 126 per set tax 
warehouse). 

MURPHY B40 NAVAL RECEIVERS. Tested £25. 
Carr. 90 / -. Untested as receive,) from Ministry 
415.10.0. Carr. 30/ -. 241 RECEIVERS. Tested 
015. Carr. 301 -. Untested se received from 
Ministry 110.10.0. Carr. 30 / -. 

COLLINS (11.6.A.) RECEIVERS. 
7 valve euperhet (Int. Octal Valves). Except/madly 
stable tor SSE. Frequency coverage 1.6-12 Mel.. 
Power required 260v. D.C. 80mA. 12v. A.C. 1.26A. 
Excellent condition. LAST FEW 58.10.0. Carr. 166, 

ALL 19 SET EQUIPMENT IN STOCK. 

A.J.THOMPSON (Dept P.W.) 

"IDLING LODOS", 00DICOTE, HITCHES. HERTS. 
Phone: 00D100TE 542 

Hours of business Monday to Friday 8 -6. Sat. 6 -15. 

Prices correct at time of preas but subject to (sensate 

Terms of business: C.W.O. Minimum orden value 
68.8.0. Carriage charges apply to Mainland only. 

(IT'S CHEAPER IF YOU CALL AND COLLECT) 

(continued on next page) 
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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.I3. 

BARGAIN LIST 
Transistors. 0070, 0071, 0072, 0081, OC81d, 0045, 
00170, 00171, at 2/- each. 
AP116, AF116, AF117, at 2/6 each. 
00140, BBY26, BYZ12, BYZ16, at 8/- eacI 
Metal Rectifiers, 12v 1 amp contact cooled CC 8/9 each. 
Metal Rectifiers, 12v 2 amp 8/6 each. 
Metal Rectifiers, 12v 4 amp 7/6 each. 
TV Metal Rectifiers 250v 200mA 9/8 each. 
Edgewise Volume Controls, 5k Sap Replacement 8/8. 
Panel Meters, New, Square Clear Plastic front, 1.65 x 
1.66in. 0 -1mA 21. 
Toggle Switches, spat 2/ -, dpdt 8/- each. 
New Resistances small I watt 8d. each, all values. 
Transformers -Submlulatnre, output 3 ohm for 0072 etc. 
at 8l8 each. 
Transformers -Subminiature Driver for above 8 /6. 
Jack Plugs 3.5mm 1/8 each. Pax Panels 6 x 4in. l0d, each. 
Small Electrolytic Condensers 
50m1 50vw 1/8. 1 Tubular condensers 600v 4d. 
25mí 26vw 1 / , B9A Low Loss v/h 9d. each. 
tin. Iron Dust cores 4d. doz. Miniature Slide switches 1/6 
each. 
Aluminium Panels 6 o 4in. 1/3; 8 x óin. 2/- each. 

Mail Order Only. P. & P. 1 / -. SAE for List. 
HALSE SERVICES 

36 Gloucester Road, Feltham, Middlesex 

SIGNAL INJECTOR. Transistorised square 
wave generator probe, British Made, only 19/6 
P & P 1/6 S A E for details and lists WILSIC 
ELECTRONICS LTD., 6 Copley Road, 
Doncaster, Yorks. 

TRANS /RECEIVER TWO TWO 
This H one of the latest releases by the govt. of an ex- 
tremely recent R/T set covering 2 -8Mc /s in two switched 
bands, containing 13 valves (3 EL32s in TX output) 
which can be used for more CV? or R /T. Also has netting 
trimmer, BFO, RF and AF controls, switched meter for 
checking all parts of set, size 17 x 8 x 12 in. Power re- 
quired LT 12V D.C., HT 325V D.C. Supplied brand new 
and boxed with headphones and mike also two spare 
valves and circuit of set. Few only at 26.10.0, care. 30/- 
New plug In power supply made by us to either 12V D.C. 
input 88.10.0 or 200/250V A.C. 98.17.6. 

V.H.F. TRANS /RECEIVER 
THIS IS THE AFT VERSION WHICH CONTAINS A 
SQUELCH CIRCUIT USING 8 MORE VALVES MAKING 
A TOTAL OF 18. EVERYTHING ELSE AS BELOW. 
This is a modem 
self contained 
tunable V.H.F.. 
low powered fre- 
quency modu- 
kited trans /re- 
ceiver for R.T. 
communication 
up to 8 -10 miles. 
Made for the 
Ministry of Sup- 
ply at an ex- 
tremely high coat 
by well -known 
British makers, 
using 15 midget 
B.G. 7 valves, 
receiver incor- 
porating R.F. 
amplifier. Double 
euperhet and A.F.C. Slow motion tuning with the dial 
calibrated in 41 channels each 200 ke /s apart. The fre- 
quency covered Is 39 me /s -48 mola. Also has built -in 
Crystal calibrator which gives pipe to coincide with marks 
on the tuning dial. Power required L.T. 4¡ volts, H.T. 
150 volts, tapped at 90 volta for receiver. Every set 
supplied complete with valves and crystals. New in 
carton, complete with adjustable whip aerial, and circuit. 
Prise 24.10.0, carriage 108. 

JOHN'S RADIO 
OLD CO -OP. WHITEHALL ROAD, DRIGHLINGTON, 
BRADFORD. Teli DEIGHLINGTON 2732 
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RECEIVERS & COMPONENTS 
(continued) 

WHITE SPOT TRANSISTORS -all tested. 
6 for 5/-. GW3ARS, 10 Severn Road, Porth- 
cawl. 

ELECTROVATTE 
RAPID MAIL ORDER SERVICE 

MINI TRANSISTORS 
MIGHTY SPECIFICATIONS 

2N4285 PNP 1FE 35 -150 at 1OmA IT 7501. min. 
2E4286 NPN 30V hFE over 100 at 1Op.A to IoA IT 

280MHa typical. 
2E4289 PNP 60V hFE over 100 at 100µA to 1mA fT 

170MHz typical. 
2N4291 PNP 40V bFE over 100 at 100mA, comple- 

mentary driver /output. 
2E3794 NPN 40V hFE over 100 at 100mA, comple- 

mentary driver /output. 
2614292 NPN 30V UHF, N.F. 6dB max at 100MRa. 

fT 570M11z typical. 
B5001 Power, 14.3W at 100 °C base temp. Insulated 

base, TOSS size. 35V, hFE over 100 at 0.5A. 

Prices : 2N4285 to 2174292, 2N3794, 8 /8d; B600118/6. 

RECTIFIERS: 100V PIV IA type TS1, 2/ -; 400V 
PIV IA type T04, 2/9. 850V PIV 5A type BY238, 
8/9; 1000V PIV 1.5A type 1N6054, 8/11. 

* SUPER QUALITY NEW RESISTORS 

Carbon film high stab, low noise: 

1/8W 10% 10 to 3.30 
1 /8W 5% 3.912 to 1M0 1 /10 dos., 14/6 per 100. 

1/4W 10% 4.70 to 10160 1/9 doz., 1318 per 100. 
1/2 W 5% 4-70 to 10E0 2/2 doz., 17/- per 100. 
1W 10100. % 4.70 to 10M0 4d, each, 8/8 doz., 26 /10 
per 
1/6 lees per 100 if ordered in complete 100'0 of one 
ohmic value. 
Please state resistance values required. 

QUALITY CARBON SKELETON PRE -SETS: 1000, 
2500, 5000, 1K11, 2KO, 2.5K0, 6K0, 10KO, 
20K0, 50K fl, 100K0, 200Kß, 250K0, 500KO, 
1MO, 2M0, 2.5M0, 5M O, 10MO. 
Available in horizontal or vertical mounting 1/ -each. 

* ELECTROLYTICB, 
SUB -MIN., C426 RANGE (µF /V): 0.64/64, 1/40. 
1.6/26, 2.6/16, 2.5/64, 4/10, 4/40, 5/64, 6.4/6.4, 
6.4/25,8/4, 8/40,10/2.6, 10/18, 10/64, 12.5126, 16/10, 
16/40, 20/16, 20/64, 26/6.4, 26/20, 32/4, 32/10, 
3240. 32/64, 40/2.6, 40/16, 00/6.4, 50/25, 50/40, 
64/4, 64/10, 80/2.5, 80 /16, 80/25, 100/6.4, 125/4. 
125/10, 126/16, 160/2.5, 200/6.4, 200/10, 260/4. 
320/2.5, 320/6.4, 400/4, 500/2.5. 1/4 each. 

MINIATURE (µF /V): 6/10, 10/10, 10/25, 25/10, 
50/10 9d, each. 26/25, 50/26, 100/10.200/10,1 /- each. 
50/50, 2 / -. 100/50, 2 /6. 260µF 25V 2 /6. 

* POTENTIOMETERS (short spindle): 1000 to 
10MO lin., 5K0 to 5M log. 2/8 each. Dual, long 
spindle: 10K, 26K, 50K, 100K lin. or log..10 /134. each. 

* COMPONENT DISCOUNTS: 10% over £3. 
15% over £10. 

* NEW ELECTROVALUE CATALOGUE ready 
Jan. 69. Bend 1/6 for your copy. 

Poet and Packing: 1/- under £1, free oar ti . 

Stores Telephone No. EGHAM 5533 

ELECTROVALUE pW.1g 

6 MANSFIELD PLACE, ASCOT, BERKSHIRE 

SERVICE SHEETS 

SERVICE SHEETS. RADIO, TV. 5,000 
Models. List 1/6. S.A.E. Enquiries. TELRAY, 
11 Maudland Bank, Preston, Lancs. 

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. 

RADIO, TELEVISION over 3,000 models. 
JOHN GILBERT TELEVISION, lb Shepherds 
Bush Rd., London W.6. SHE 8441. 

SERVICE SHEETS 
(continued) 

SERVICE SHEETS (75,000) 5/- each: please 
add loose 4d. stamp: callers welcome; always 
open. THOMAS BOWER, 5 South Street, 
Oakensbaw, Bradford. 

C. Et A. 
SUPPLIERS 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 
RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS) 

Only 5/- each, plus S.A.E. 

(Uncrossed P.O.'s please, returned if 
service sheets not available.) 

71 BEAUFORT PARK 
LONDON, N.W.11 

We have the largest supplies of 

Service Sheets (strictly by return of post) 

Please state make and model number 

alternative. 

Mail order only. 

ELECTRICAL 

UNNERSAL 
BATTERY 
ELIMINATOR 

n 
=ito 

Run all your transistor equip- 
ment direct from A.C. mains. 
The most economical way of 
running Transistor Radios, 
Hi -Fi Equipment, Record - 
Players, amplifiers etc. No 
more expensive batteries to 
buy. All the units are con- 
tained in an attractive case 
with a full set of accessories. 
Mk 1 Model- replaces all 
9 volt batteries, i.e. PP3, PP4, 

PP5, PP6, PP7, PP9 and all equivalents, or 
all 6 volt batteries, i.e. PP1 and PP8. 
(Please state which voltage). Now only 
30/ -, p.p. 7/6. Mk. 2 Model. This unique 
model has three outputs -6 volts, 71 volts 
and 9 volts and is ideal for cassette tape - 
recorders, price only 55/ -, p.p. 5/ -. Extra 
lead with DIN plug for Cassettes 6 /6. 
Mark Ill. This unit is the same as the Mk. 2 
version above with the added refinement 
that all the outputs are STABILISED 
making the unit most suitable for running 
Hi -Fi and Test Gear direct from the mains. 
Only 75/ -, p.p. 5/ -. All units available 
from dept PW, Globe Scientific Ltd, 
22 -24 Cawoods Yard, Mill St, Leeds 9. 

%t GLOBE SCIENTIFIC LTD 
24 CAWOODS YARD, MILL STREET 
MARSH LANE, LEEDS 9. Leeds 35900 

(continued on facing page) 

www.americanradiohistory.com

www.americanradiohistory.com


ELECTRICAL 
(continued) 

240' 
EECT Ét MOW 

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 Fluo- 
rescent lighting. Thousands of uses. Tremen- 
dous purchase of this model makes fantast- 
ically low price possible. 
ONLY £4.19.6 each plus 10/6 delivery. C.O.D. 
with pleasure. MONEY BACK If not DELIGHTED 
Please send s.a.e. for full illustrated details. 
(Dept. PW) STANFORD ELECTRONICS 

Rear Derby Roai North Promenade, 
BLACKPOOL, Lanes. 

BOOKS & PUBLICATIONS 

AUDIO. America's foremost journal. Year's 
subscription 50/ -. Specimen copy 4/6. All 
American radio jcurnals supplied -list free. 
Willen (Dept. 40), 61a Broadway, London E.15. 

SURPLUS HANDBOOKS 
19 set Circuit and Notes .. .. 6A p/p Bd. 

1156 set Circuit and Notes .. .. 6N p/p 6d. 
H.R.O. Technical Instructions .. 5/6 P/P 6d. 
38 set Technical Instructions .. 5/6 p/p 6d. 
48 set Working instructions .. .. 5/8 P/P Bd. 
88 set Technical Instructions .. 7/- p/p 6d. 
BC.221 Circuit and Notes .. .. 5/S p/p 8d. 
Wavemeter Class D Tech. Instr. .. 5/6 p/p Bd. 
18 set Circuit anc Notes .. .. 6/S p/p ed. 
BC.1000 (31 sell Circuit and Notes .. 5/6 P/P bd. 
CR.100 /8.28 Circuit and Notes .. 16/- P/P ed. 
R.107 Circuit and Notes .. ., 7/- p/p 8d. 
AR.88D Instruct on Manual .. .. 151- Piped. 
6I set Circuit and Notes .. .. S/S p/p ed. 
Circuit Dlagran 5p each post free, R.1116/A, 
R.1224/A, R.1355, R.F. 24, 25 and 28, A.1134, 
T.1154, CR.300, BC.312, BC.342, BC.348J, BC.348 

BC.824, 22 set. 
62 set Sender End Receiver circuits 7/S post free 

Resistor cc lour code Indicator 2N p/p Bd. 

S.A.E with all enquiries please. 

Postage rates apply to U.K. only. 

Mail order only to: 

INSTRUCTIONAL HANDBOOK 
SUPPLIES 

DEPT. PW, TALBOT HOUSE, 

28 TALBOT GARDENS, LEEDS 8 

PLEASE MENTION 

"PRACTICALWIRELESS" 

WHEN REPLYING TO 

ADVERTISEMENTS 

NEW VALVES ! 

IRS 4/9 
ISO 4/8 
1T4 8%9 

SV4 6%6 
6Z4G 6/6 
8AQ0 4/6 
BL18 6/- 
12KBGT 7/- 
20E2 18/- 
90C18 8/9 
30FL1 12/8 
80P4 11/B 
30P19 11/6 
3oPLI 12/8 
CCH3S 9/9 
CL33 18/8 
DAC32 6/9 
DAF91 4/8 
DAF98 6/11 
DF89 7/8 
DF91 2/9 
DF96 6/11 
DK82 8/9 
DK91 4/9 
DK96 B/8 
DL36 4/9 
DL92 5/9 
DL94 6/6 

Guaranteed Set Tested 
24 -HOUR SERVICE 

DL96 B/B 
DY86 6/8 
DY87 6/8 
EABC80 6/9 
EBC41 8/- 
EBF80 5/9 
EBF89 6/9 
ECC81 8/9 
ECC82 4/8 
ECC89 4/9 
ECC85 4/9 
ECH35 6/8 
ECH42 9/9 
ECH81 6/8 
ECL80 6/8 
ECL82 6/8 
ECLBS 8/9 
ECL86 7/8 
EF39 8/8 
EF80 4/9 
EF85 6/- 
EF86 6/8 
EF89 4/9 
EF183 6/9 
EF184 6/8 
EL33 8/8 
EL41 9/8 
EL84 4/6 
EY51 8/9 

EY86 8/- 
EZ80 8/9 
E281 4/8 
KT81 8/8 
N78 14/8 
PABC80 8/9 
PC88 9/8 
PC88 9/8 
PC97 7/9 
PC900 8/- 
PC084 6/9 
PC089 9/9 
PCC189 9/6 
PCF80 6/8 
PCF82 6/9 
PCF801 8/9 
PCF806 8/9 
PCL82 8/6 
PCL88 8/9 
PCL84 7/- 
PCL86 8/- 
PCL88 e/- 
PFL20012/- 
PL88 9/8 
PL81 7/- 
PL82 6/9 
PL83 8/- 
PL84 8/- 
PI.600 18/- 

PL604 12/8 
PY32 9/8 
PY98 9/6 
PY81 5/- 
PY82 4/9 
PY88 6/8 
PY88 6/- 
PY800 8/8 
PY801 6/8 
R19 8/8 
U25 12/9 
U26 11/9 
0191 12/8 
UABC80 5/9 
UBC41 7/8 
115089 8/8 
UCC84 7/9 
UCC85 8/- 
UOF80 8/- 
UCH42 9/6 
UCH81 B/- 
UCL82 8/9 
UCL88 9/9 
UF41 9/6 
UF89 5/11 
111.41 8/9 
UL84 6/9 
UY41 8/6 
UY86 6/8 

Rootage on 1 valve 9d. extra. On 2 va ves or more, 
postage ed. per valve extra. Any parcel insured against 
damage in transit 8d. extra. Office sddre a, no callers. 

GERALD BERNARD 
83 OSBALDESTON ROAD 

STOKE NEWINGTON 
LONDON, N.16 

AMPLIFIERS 
88AR3. 10W push-pull output. TW99 output 
trans. Four valve. Full chassis mounting. New 
and boxed. Complete with circuit drawings. 82.10.0. 
P. & P. 10/ -. 
88AR7. 100W output. Three valve. TW132 
output trans. Selenium rectifiers. 8µF. coo - 
deneer. Full chassie mounting. New and boxed. 
Complete with circuit drawings. 92.10.0. P. A P. 10 / -. 

JUST RELEASED 
R.A.F. Receiver Type 89878. Details on request. 
Mixer Unita Type 18. H.F., M.F., L.F. Valve 
V885. 10 / -. P. & P. 2/8. 
Micro- Ammeters for Instrument Mounting, etc. 
0- 100mA, 80/ -. P. & P. 2/6. 
Micro- Ammeter. Type Y. 0- 100mA. Heavy duty in 
case complete with leads, 98. P. & P. 5 / -. 
Flexible Metal Tubing. Galvanised. Watertight. 
85/- 1005. P. & P. 7/6. 
ELECTRO- METHODS. Low Inertia Motor 24V 
d.c.2,000 r.p.m., g0/ -. P. a P. 2/6. 
CHASSIS UNIT. 7 valves ECC82 (3), EB91 (3). 
6033 (1). 45 Capacitor.. Resistors, etc. Valve bases 
and cane, 20 / -. P. & P. 2/8. 
TRANSFORMERS (examples). 
88TR073. Fri. 230V. sec. 35V (0.5A), 6.3V (2A), 
225 -0-225V (27mA). oil filled, 25/ -. P. & P. 0/- 
BBTR009. Pri. 230V. Sec. 0-50V (50mA), 4V (1A), 
6.3V (8A), 26/ -. P. a P. 6 /-- 
1,000 Transformera in stock. 
CAPACITORS. 30 assorted 0.01mF to ImF (our 
.election), 10/ -. P. & P. 2/-. 
CABLE. Six core (100yd .new) with drum assembly, 
25/ -. P. & P. 4/e. 
TEST INSTRUMENTS, ETC. B.A.E. FULL LIST. 

STATUS SUPPLIES 
STATUS HOUSE, WILKINSON AVE., BLACKPOOL 

SPECIAL FRINGE AREA 
B.B.C. -2 Et COLOUR TV AERIAL 

w.'''IIIIIIIIf Unbeatable Offer 

ONLY 45/- 
(Carr. 5/ -) 

For loft or roof fixing. Complete with 
mounting arm. State Channel required or 
nearest transmitter. Hundreds sold. Special 
low -loss co -axial cable 2/3 yd. Socket 2/6. 

SPEAKER BARGAIN! 
Famous English 12' high 
flux, heavy cone 10 watts 
speaker with built -in tweeter 
(excellent bass response) 
15 ohms. 

ELECTRAMA 
Dept. PW84 WEST STREET, EASTBOURNE 

PADGETTS RADIO STORE 
OLD TOWN HALL, 

LIVERSEDGE, YORKS. 
Telephone: Cleekheaton 2888 

SPECIAL OFFER 

INDICATOR UNIT TYPE 28 

Sise 121n. x 9h.. x 9in. 
28ín. O.B.T. type 01'1526, 9B7ß Valves. 

Clean condition. Complete but not tested 
82e. Bd. plue P.P. 10 / , 

NEW BOXED REBUILT TV TUBES 

Type 1EW48/89. Top grade, not a second. 12 month. 
guarantee, 47/ -. Carriage 12/ -. 

Reclaimed TV Tubes with six month.' guarantee. 17in. 
type AW43/88, AW43 /80, 40/ -. 8íW43/89, 80/ -, 14in. 
types 17/ -. All tutee 12/- carriage. 

Speakers Removed from TV Sets. All PM and 3 ohms. 
Bin. round and 8 x Ile., 8/8. Post and Packing 3/8. 
ein. round 8/ -. P/p 3/-. 6 for 24/ -, poet paid. 8 x 41n., 
81 -. Poet and packing 3/.. 6 for 24/ -, poet paid. 7 x 41s., 
6/ -, P/p 3/.. 6 for 84/ -, post paid. lin. round, 8/ -, P/p 
3/ -. 8 for 24/ -, poet paid. Blot speakers 8 x 221n.. 61 -, 
P/p 3/.. 6 for 80/ -, poet paid. 

LUYERATOR AND SECANT GEAR UNIT 
Delight for the model maker. 

18s. Bd. plue P.P. 8/8. 

Untested Pye, S.L. R.D.G., Eke° 171n. TV Sets. Bosh 
171n. TV Sete 60/- each, carriage 15/-. Passenger train 
double rate. 

VOB97 Tube complete with mu -metal screen 10/ -. p. & P. 
0/ -. 

Top Grade Eyler Tapes, 71n. Standard, 11/6, lin. Long 
Play. 14/ -, 71n. Double Play, 19/8, lin. Standard 7/9, 
ß1n. Long Play, 10/ -, plus poet on any tape 1 /6. 

VALVE LIST 
Ex. Equipment. 8 months' guarantee 

Single Valves Post 7d., over 3 Valves p. & p. paid 
10FI, EF80, EB91, ECL80, EF60, PY82, PZ30, 20PS. 
All at 10 /- per dosen, poet paid. 

ARP12 1/8 PL96 6/- 6K26 5/- 
EB91 94. PL81 4/- BU4 8/- 
EF80 8/- PY89 5/- 8V6 1/9 
EBF80 8/- PY81 1/B 6P28 8/- 
ECC81 8/- PY82 1/6 1020 81- 
ECC82 8/- PM 6/- 10P1S 9/8 
50083 4/- R19 5/- 186BT 8/5 
501.80 1/6 1526 6/- 20D1 8/- EF50 1/- 0191 5/- 201.1 5/- EF80 1/e 0281 8/- 20P1 61- 
E61 8 6 U3001 6Ì- 

20P3 
6%e EY86 6/- U829 8/- 

KT86 6/- 0261 6/- 90P4í 5/ FCC84 2/- U801 8/6 - 
PCF80 8/- 8E8 1/8 

300FS 6/8 

8 
CL82 4/- 85W7 8/8 

POLOS 6/- 857 1/9 6 /90L2 5/- 

EW ANN CQQ S EFES 
TOYOURLIST G 

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 gas. Speakers, 26/- extra. 0 /12V car model, 
10 gras. incl. speaker. Poet and Ina. 6/- either 
model. Write now -right now. 

D.E.W. LTD., 
P.W., RINGWOOD ROAD, FERNDOWN, DORSET 

727 
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Head Office and Warehouse 
44A WESTBOURNE GROVE 

LONDON W2 
Tel. PARK 5641/2/3 

Z Et I AERO SERVICES LTD. 
Please send all correspondence and Mail- Orders to the Head Office 

When sending cash with order, please include 216 in £ for postage and handling 

MINIMUM CHARGE 2/ -. No C.O.D. orders aooepted. 

Retail Shop 
85 TOTTENHAM COURT ROAD 
LONDON W1 
Tel. LANgham 8403 
Open all day Saturday 

0A2 8/- 
0A3 8/6 
OB2 6/- 
OBS 9/- 
008 6/6 
0133 6/- 
03110 11 /- 
1AX2 12 /- 
1BSGT 7/- 
1050T 5/- 
1040T 8/- 
1HbGT 7/- 
11.4 8/- 
1115 6/- 
184 6/- 
185 4/8 
1T4 4/- 
íU4 8/- 
sÚs 8/8 
1V2 9/- 
1X2B 7/- 
1X2 25/- 
2C26A 8/- 
2040 6/- 
2051 8/- 
2CW4 l2 /- 
2Ú21 ß/- 
2E28 27 /6 
2X2 5/- 
SAS 11/- 
3A4 4/- 
IBIS 40/- 
3Q4 7/e 

3V4 8/8 
41132 80/- 
5AN8 11 /- 
6R40Y 10 /- 
5040 6/8 
5U4GB 7/- 
51/8 e/- 
5Y3GT 6/8 
523 8/- 
524G 7/- 
5Z4GT 7/6 
6/301.2 14/- 
6A8G 5/6 
6ÁB4 8/8 
6.487 4/- 
6ACbGT 

12 /- 
BACI 
SAD4 16/- 
BAF4A 91- 

BAGS 8/- 
6A07 8/9 
SAH6 10/- 
6AJ5 9/- 
BAJ8 5/8 
BAKE 6/- 
OAKS 11/6 
6AL5 81- 
6AM4 ££/- 
SAMS SI- 
OADíS 4/- 
OAMS 6/- 
BAN8 10 /- 
6AQ5 8/- 
BAQB 10 /- 
6AR5 6/- 
OARS ß/- 
8A85 6/8 
6Aß6 7/- 
BÁ070 15/- 
OATS 4/6 
BAU4GTA 

91- 
SAUN 5/- 
BAU8 10 /- 
8AV5GTA 

12- 
BAV6 6/8 
6AW 8A 11 /- 
6AX4GTB 

8/- 
SAXbGT 

12/6 
6AX7 10 /- 
61340 15/- 
(BSG 2/8 
SHAG 4/- 
OBA7 15/- 
SBC6 8/6 
6BE6 4/8 
8ßF5 15/- 
6ßE6 9/- 
6BF7 18/- 
613060 11 /- 
6ßH6 8/- 
(ßJ6 6/- 
8BK4 20 /- 
6BK7A 9/- 
BBL7GTA 

11 /- 
6BN8 7/6 
6BN8 6/- 
6BQ6GTB 

12/- 

BBQ7A 7/- 6K25 16/- 
BBR7 16/- BL1 1E/- 
613R8 18/e 6L6GT 8/8 
61387 25/- 61.7 8/- 
eBW6 18/6 61.12 5/- 
BBW7 12 /- 61.18 8/- 
BBZS 8/- 6LD20 6/8 
6ßZ7 10 /- 6N7GT 6/8 
504 5/6 6P1 11/8 
6C5GT 8/8 BP25 18/- 
606 4/- 61.28 12/- 
0080 7/- GQ7 7/- 
609 17/8 68A7 7/- 
OCB6 5/- 6807 e/- 
BCDBGA 68117 4/8 

22/- 6837 7/- 
BCG7 8/- 68L7GT 8/- 
OCHS 11/- 88N7GT 5/6 
SCLB 9/- BBQ7 7/- 
ß0L8 16/- 68117 7/- 
8CU8 121 - 6887 8/- 
6CW4 12 /- 6T8 8/- 
8CY6 7/- BU4GT 1E/- 
6133 7/e BUB e/- 
5D4 17 /6 6V6UT 6/- 
BDC6 18/8 BX4 4/e 
ODES 8/- (XSGT 6/- 
6DQ8B 11/- 6X8 11/- 
61384 15/- BYBG 11/8 
8DT6 8/- 7C5 18/8 
BEAR 11 /- 724 7/6 
6EW8 12 /- 9BW6 7/- 
6FBGB 8/8 9132 8/8 
SF7 9/- 9137 9/- 
ßF11 ß/- 10C2 10/- 
8F13 8/8 10D2 8/- 
ßF14 12 /- 10E1 18/- 
6F15 11 /- 10E9 10/- 
6F17 9/- 10E18 7/6 
6F18 7/6 101.1 7/6 
6E23 16/- 10LD1110/- 
6F24 18 /- 10P13 12/- 
8F25 14/- 10P14 18/- 
ßF28 18 /- 12AC6 7/- 
SONO 11/- 12AD8 8/- 
66K6 12/- 12AL5 7/6 
60W6 11 /- 12AQ5 7/- 

12AT6 4/8 
(35GT 5/8 12AT7 e1- 
836 8/6 12AU( 6/- 
0J7 8/- 12A137 5/9 
BK6GT 91- I2AV6 6/8 
BK7G 2/8 1'2AX7 6/8 
ßE23 9/- 12B4A 9/6 

First Quality Fully Guaranteed 

ELECTRONIC VALVES 

12BA6 8/- 30018 14/- 150112 11/- DY86 8/- 
12BA7 8/- 30E5 18/- 150B3 10/- DY87 6/6 
12BE8 8/- 30FL1 15/- 807 9/- DY802 9/- 
121017 8/- 
12BT8 4/8 
12BY7 10/- 

30FL12 17/8 
30FL13 8/- 
30FL14 14/6 

811A 80/- 
812A 80/- 
818 76/- 

E88CC 12/6 
E180F 17/6 

12DQ7 10/- 301.1 8/- 837 16/- EAF80110/- 
12E1 80/- 301.15 16/- 866A 14/- EABC80 e/- 
12E14 68/6 301.17 15/- 884 10/- EBC33 8/- 
12K5 10/- 30P12 16/- 5870 10/- EBC41 8/8 
12E8 8/- 30P19 14/- 5751 11/- EBC81 8/- 
12Q7GT 6/8 3oPL1 16/- 5763 12/- EBF80 7/6 
128A 7 GT8/- 30P1.13 17/6 5886 40/- EBF83 8/- 
12807 4/8 3oPL1417/- 6080 27/6 EBF89 8/- 
12807 8/- 35A5 10/- 6146 27/6 EBL1 12/- 
128K7 6/8 35B5 1E/- 6197 20/- EBL31 24/- 
128Q7 7/6 3505 8/6 6360 86/- ECC33 10/- 
13133 6/9 35135 12/- 8939 40/- ECC34 8/- 
19AQ6 6/- 351.6GT 8/- 7360 80/- ECC40 10/- 
20CV 8218 35W4 4/6 7551 80/- ECC70 17/- 
20131 9/- 3523 10/- 7581 28/8 ECC81 8/- 
20L1 18/- 35Z4G 4/- 7591A 20/- ECC82 6/8 
2oP1 10/- 3bZ5GT 8/- AZ31 9/- ECC83 5/8 
20P3 12/- 5010 12/- 0CH35 9/- EC084 5/6 
20P4 19/- 5085 18/- CL33 16/- ECC86 6/- 
20P5 19/- 5005 8/- 01131 7/- ECC86 8/- 
25BQBGTB 50L6GT 7/8 DAF96 7/- ECC88 7/6 

12/- 53KU 18/8 131196 7/- ECC89 11/- 
2505 91- 7501 8/- 131181 10/- ECC91 8/6 
2501113 18/- DH101 9/- ECC80714/- 
25L8GT 6/8 83A1 12%8 DK92 8/8 ECF80 8/6 
25Z4G 8/- R5A2 7/6 DK96 7/6 ECF82 6/8 
2585 8/- 
25ZBGT11/- 
30A5 7/- 
30015 14/- 

85A3 7/6 
90AG 48/- 
9001 12/- 
900G 26/- 

DIM 18/- 
DL98 7/- 
DM70 9/- 

ECF83 14/- 
ECF88 9/8 
ECF80482/- 
ECRU 11/- 

30017 16/- 90CV 25/- DM160 8/- ECH42 10/- 

INTEGRATED CIRCUIT 
AMPLIFIERS 

RCA Type CA8020 
Integrated Circuit Audio Amplifier in TO5 encapsulation 
(size of a small transistor), equivalent to seven n -p -n 
silicon transistors, 3 diodes and 11 resistors. Power output 
550mW. Total harmonic distortion 1 %. Will operate on 
voltage from 8 to 9 volts. 80 / -Plus 2/- P.P. 

GENERAL ELECTRIC Type PA222 
Epoxy moulded in -line package equivalent to sis n -p -n 
transistors, one diode and six resistors. It will provide out- 
put of up to 1.2 watts into 15 obins. Battery operation 
22 volta. 40/- plus 2/- p.p. 
The construction of amplifier using the above integrated 
circuits had been described in March and August Issues of 
P.W. please note that we only supply the IC's and no 
other parts are .supplied by us. 

SPECIAL OFFER OF SILICON RECTIFIERS 
1N5054; 1,000 p.i c., 1-5 Amp. miniature wire ended 
epoxy encapsulated. 4/8 each 
For orders of 12 or more. 3/0 each 

LOW and MEDIUM 
CURRENT THYRISTORS 

3/40, 400 p.i.v. 3 amp, stud mounted. Gate voltage 
3-0v. at 20mA max. 7/6 

BLUE SPOT, 200 p.i.v. 5 amp, stud mounted. 
Gate voltage 3.25v. at 120mA max. 12/8 

GREEN SPOT, 400 p.i.v. 5 amp, stud mounted. 
Gate voltage 3.25v. at 120mA max 17/6 

HIGH CURRENT 
THYRISTORS 

CR80-021A, 80 amps, 25 p.i.v 23 /- 
CR100-201A, 100 amps, 200 p i v 35 /- 
CR100 -215A, 100 amps, 250 p.i.v 40/- 
CR100-301A, 100 amps, 300 p d v 46/- 
Cß100 -351A, 100 amps, 360 p.i.v. 50/- 
CR100-401A, 100 ampo, 400 p.i.v. 65 /- 
CR100 -501A, 100 amps, 600 p.i.v. 76/- 

AVALANCHE SILICON 
RECTIFIERS 

Type RA8508AF, 960 p.l.v. at 6 amps, max., stud 
mounted 10 /8 

DRY REED INSERTS 
Glass dry reed inserts approx. lin. dia. x lin. long with 
axial leads. One "make" contact of 100mA capacity at 
20V. Can be operated by permanent magnet or 30 -50 
Amp -turns relay coils. PRICE 18/- per doz. post free. 

CURRENT PRODUCTION 
CATHODE RAY TUBES 

2AP1 -21o. screen. EHT 500 to 1000V. Typical sen- 
sitivity at 600V. X- 220mm /V; Y- 280mm /V. USM11 
Base. Overall length 75in. 40/- 
8BP1-31n. screen. EHT 1500V. Typical sensitivity 
X- lOOmm /V; Y- 200mm /V. ß14A Base. 
Overall length 101in. 56/- 
60P1A= D018- 2 -51n. screen, with P.D.A.; EHT 4000 
and 2000V. Typical sensitivity X- 275mm /V; 
Y- 325mm /V. B14A Bese. Overall length 185án. 100/ - 
All the above tubes have 6.3V heaters and are suitable 
for general oscilloscope to me. 

GERMANIUM POINT 
CONTACT DIODES 

('04E= l'. \"44s 2 / -;045 1/-; OAii 4/ -; GAT 4/- ;0.4472/6; 
0Á70 2/ -; 0A70 2/3; GAOL 1/9; OACG 1 /6; OÁ90 2/ -; 
OA(II 2/ -; OÁ93 2 / -. 

OUR NEW 1968/1969 
CATALOGUE 

IS NOW READY 
THE TECHNICAL INFORMATION SECTION HAS BEEN 
FURTHER EXPANDED TO INCLUDE MORE DETAILS 
OF SEMICONDUCTORS. PLEASE SEND S.A.E. (Quarto 
Size) FOR FREE CATALOGUE. 

ECH81 6/8 
ECH83 8/- 
ECH84 9/- 
EC1.80 7/- 
ECL81 7/9 
ECL82 8/- 
ECL83 10/- 
ECL84 10/- 
ECL85 10/8 
ECL86 8/- 
ECLL800 

20/- 
EF9 8/- 
EF37A 8/- 
EF39 8/- 
EF40 9/- 
EF41 9/- 
EF42 18/- 
EF54 10/- 
EF55 12/- 
EF80 4/6 
EFR3 9/6 
EFRS 8/8 
EF86 8/- 
EF89 6/- 
EF91 4/- 
EF92 7/5 
EF93 4/- 
EF94 6/- 
EF96 5/- 
EF9O 8/8 
EF98 10/- 
EF183 e/- 
EF184 8/6 
EF804 20/- 
EH90 7/- 
EK90 4/6 
EL34 9/6 
EL36 8/6 
EL41 9/8 
EL42 10/- 
E1.81 9/- 
EL83 7/8 
EL84 4/6 
EL85 7/6 
EL86 8/- 
EL90 8/- 
EL95 5/- 
EL380 22/- 
EL500 17/- 
EL821 10/- 
EL822 17/- 

ELL80 - 
EM34 16/16/- 

EM71 12/8 
EM80 7/- 
EM81 7/8 

E874318074 

7/- 
EM87 10/- 
EN32 80/- 
EN91 8/- 
EY51 7/- 
EY80 8/e 
EY81 7/- 
EY83 10/- 
EY84 9/6 
EY88 8/8 
EY87 8/- 
E188 81- 
EZ40 7/6 
EZ41 
MO 0 6/- 
EZ81 6/- 
G282 9/6 
13233 18/8 
GZ34 10/- 
HL42DD8/ 

KT66 20/- 
KT88 89/- 
MH4 7/- 
11H41 9/- 
MIA 8/_ 
MePENT 

10/- 
N78 19/- 
PABC80 7/8 
PC88 11/- 

11/- 
P095 7/8 
PC97 8/- 
P0900 8/9 
PCC84 6/- 
PCC85 7/8 
PCC88 11/- 
PCC89 9/6 
PCC18910/- 
PCC80518/- 
PC0808181- 
PCE80016/- 
PCF80 6/8 
PCF82 8/8 
PCF84 8¡- 
PCF88 8/6 
PCF87 16/- 

PCF80014/- 
PCF801 9/- 
PCF802 9/- 
PCF80514/- 
PCF80812/- 
PCF80814/8 
PCL80 16/- 
PCL81 9/- 
pCL82 7/- 
PCL83 9/8 
PCL84 8/- 
1,01,85 8/8 
PCL86 8/6 
PCL88 17/- 
pCL80017/8 
PCL80116/- 
PEN45 6/6 
PEN46DD 

18/- 
PEN383 9/- 
PEN384 9/- 
PEN463DD 

10/- 
PF88 10/- 
pFL20018/- 
PL33 8/- 
PL36 10/- 
PL81 7/8 
PL83 S/- 
PL83 7/- 
PL84 6/6 
P1500 18/6 
PL304 16/- 
PY31 
PY32 10/6/- 
PY33 12/6 
PY80 6/8 
Py81 5/8 
PY82 /- 
PY83 8/8 
PY88 7/6 
PY800 9/- 
PY801 9/- 
Q13$7 E7/- 
BP41 6/8 
[Mil 5/- 
TP22 10/- 
TT21 

U 

56/- 
U19 40/- 
20 12/- 

U22 S/- 

II26 / 
U28 1414/8 

8 

1331 8/- 
U33 SO/- 
U7G it- 
U81 30/- 
U881 S/- 
U282 8/- 
U403 8/- 
U404 6/- 
UABC80 8/- 
UAF42 9/8 
UBC41 8/8 
UBC81 8/6 
1113E80 8/8 
UBF89 7/- 
UBL1 8/8 
1/092 8/- 

CC86 7/ 
DU 9/8 

- 

UCH21 9/6 
UCH42 9/6 
UCH81 6/8 

UCL82 171- 
UCL83 9/8 
UFO 10/- 
UF41 9/9 
11E42 10/- 
UF43 10/- 
13F80 7/- 
UF85 7/8 
UF89 7/- 

UL84 
UL41 

8/9/8 0 
UM4 10/- 

TU 7/- 
UU8 7/- 
UU9 7/8 
131(21 9/8 
LW41 7/- 
UY82 9/5 
UY86 8/- 
VU89 9/- 
VIIlll 

8l8 VU183 8/- 
W78 7/- 
W307 7/- 
W729 10/- 
X85 9/- 
2759 26/- 
Z803U 15/- 

TRANSISTORS 
0016 16/- 
0023 12/6 
0024 16/- 
0025 7/8 
0026 OF 
OM 12/6 
0029 14/9 
0036 11/8 
0036 1E/8 
0042 6/- 
0043 9/- 
0044 4/- 
0045 8/8 
0058 18/8 
0070 4/- 
0071 8/6 
0072 5/- 
0073 7/e 
0075 6/- 
0078 6/- 
0077 7/- 
0078 5/- 
0078D 8/8 
0081 4/8 
OC81D 8/- 
0083 4/8 
0084 6/- 
00122 12/e 
00139 7/8 
00140 9/5 
00141 12/8 
00170 6/5 
00171 5/6 
00200 4/4 
00201 10/- 
00202 18/- 
00203 5/8 
00204 8/- 
00205 18/- 
00208 14/- 
AC107 10/- 
AC125 8/5 

AC126 5/- 
AC127 5/8 
ACI28 4/8 
AC176 6/9 
ACY17 8/- 
ACY18 8/8 
ACY19 4/9 
ACY20 4/- 
ACY21 8/11 
ACy22 8/8 
AD140181- 
AD149 19/5 
AD161 91- 
AD162 9/- 

1 
AFAF102 4 

16/8 
1 8/- 

AF115 e/- 
AF11( 08 
AF117 418 
AF118 10/- 
AF124 8/6 
AF125 el- 
AF126 6/2 
AF127 613 
AF178 12/8 
AF186 11/- 
AFY 19 22/8 
AFZ31 9/- 
AFZ12 10/- 
A8Y28 el- 
AeY28 BIB 
ASY29 e/- 
ABY7310/- 
ABY74 16/- 

7l- AeYî7 
ABZ18 1419 
A8217 16/- 
A8218 16/- 
AS220 4/5 
A8Z2I 8/9 
AUY10 20/- 
BC107 8/- 

BC108 4/- 
BCY30 7/- 
BCY31 5/- 
BCY33 6/- 
BCY34 5/- 
BCY39 6/- 
BCZ11 10/- 
BD121181- 
BD123 85/- 
BFI87 8/8 
BF173 10/- 
BF184 7/8 
BF194 7/- 
BFY10 7/5 
BFYl l 
BFY17 S/8 

7/5 

BFY18 6/- 
BFY19 6/- 
BFY60 6/- 
BFY51 4/8 
gFYbd 4/10 
BBY28 5/- 
BeY-28 4/8 
HOYOS 4/8 
B8Y 95A 8/9 
GET103 4/- 0E04 
GET3T113 

38;9- 

GET114 8/8 
GET115 

6110 
GET11810/- 
0ET872 6/- 
GET87b 81- 
l:ET880 8/9 
JTX4A 8/6 
MAT1018/- 
MAT120 7/8 
MAT121 8/- 
V30/30P 

20/- 

20309 6/- 
2G371A 
orB 8/- 

2G381 3/6 
251189 10/- 
2N336A1718 
2N410 8/8 
2N412 3/8 

2N526A 8/- 
2N698 8/8 
2N697 8/8 
2N706 8/- 
2N753 9/9 
2N930 8/8 
2N1132 17/- 
2N1ß01 7/- 
2N1304 4/8 
2N175816/- 
2N2068 20/- 
2N2147 14/9 
2N2389A4/8 

2/6 2N2477 
2N29281b/8 
2N30538/10 
2N3703 8/10 
2103704 618 
2N3707 4/- 
2N3709 816 
2N3819 12/- 
2N3906 8/- 
28002 20/- 

- 25008 80/16/- 
285004 
28005 151- 
28006 20/- 
20012 47/6 
28018 88/- 
28102 8/8 
28103 9/- 
28104 10/- 
28702 10/- 

SETS OF TRANSISTORS 
Set for P.W. Calibrated Osc'llator: 

7 00170 (similar to NKT676) and 1 OA200 85/- 
yet for P.W. PYRAMID TUNER: 

1 0(344; 2 0045; 1 0A81 18 /- 
All post paid. 
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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 

r 

The Berkeley Loudspeaker Enclo- l sure .. .. 
The Luxembourg Tuner .. J 

The PW Britannic Two . . 

The PW Mercury Six . . 

Beginner's Short Wave Two 
S.W. Listener's Guide 

The Celeste 7- transistor Portable 
Radio .. 
The Spinette Record Player 

(Oct. 1962) 

(Dec. 1962) 

(May 1962) 

5 Transistor Radio Mains Unit (June 1964) 5/- 
7 Mc /s Transceiver 

5/- 

6/- 

} (Nov. 1963) 5/- 

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/- 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. 

PRACTICAL 
WIRELESS query service 

Before using the query service it is important to read,the following notes: 

The PW Query Service is designed primarily to answer 
queries on articles published in the magazine and to deal 
with problems which cannot easily be solved by reference 

Iry 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 10th January, 1969 
and must accompany all queries in accordance with 
the rules of our Query Service. 

PRACTICAL WIRELESS, JANUARY 1969 

Published on or about the 7th of each month by GEORGE NEWNES LIMITED, Tower House. Southampton Street. London. W.C.2. at the recommended 
maximum price shown on the cover. Printed in England by Index Printers. Dunstable. Beds. Sole Agents for Australia and New Zealand: GORDON 
& GOTCII (Asia) 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 L2.2s.Od. 
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FNGLANOS LEADING cOMAONINT&EQWPMENT CENTRES 
SOLID STATE -HIGH FIDELITY 

AUDIO EQUIPMENT 
Audio Equipment developed from 
Dinsdale Mk.11 -each unit or system 
will compare favourably with other 
professional equipment selling at much 
higher prices. 

COMPLETE SYSTEMS 
FROM 

Y 
£15.5 . V 

THE FINEST VALUE IN HIGH FIDELITY- 
CHOOSE A SYSTEM TO SUIT YOUR 
NEEDS AND SAVE POUNDS 

All units available separately. 

SEND FOR 16 PAGE BROCHURE 
DEMONSTRATIONS DAILY AT 

_ 

=I 
.,dip 

a y 
19- ` -_r 

. 

] - 

- ' 
11"- 

^e' 

(No. 21) TODAY! 
'303' EDGWARE ROAD 

Acclaim -' by everyone 
THE MAYFAIR ELECTRONIC 

ORGAN -. t . 

A completely new development in portable electronic musical 
instrument: and a new field for the home constructor. The 
'MAYFAIR' produces a multitude of the most pleasing sounds 
with a wide range of tone colours suitable for classic or popular 
m.is. The organ is fully polyphonic, that is full chords can be played over the entire keyboard. 
Supplied as a kit of parts which includes 165 transistors, printed circuit panels, special fully sprung 
and depth of touch adjusted keyboard, attractive vynair covered cabinet with carry handle. A complete 
detailed and illustrated contsruction manual is provided with circuits and full parts list. Cost can be 
spread by purchasing the components packet by packet. All parts supplied are fully guaranteed. Full 
after sales service. 

Anewsourceof construction 
,[ rfor 

the 
rnkwcuau.n . nlf aneither amateur orprofessional. 

roar,efen/oyahl eaenwea»n TOTAL COST 99 Gns. 
ORGAN COMPONENTS Deferred terms available. BUILT AND TESTED 
We carry a comprehensive stock COMPLETE KIT Deposit C36.8.0 B 
of organ components for Deposit í28.19.0. 12 monthly payments of 

PHASEIdesigns.ND 
VALVE FREE 

TOTALC113,1n,nts 
of C7. C9. Total C144.8.0. 

EXPRT 
Ask for BROCHURE 9 Ca / / in. See it andp /sy if yours :/L INVITED 

ENQUIRIES 

e0 ' 
(ler 

/,/ TRANSISTOR AMPLIFIER 
' 

) 
INTEGRATED 7 WATT AMPLIFIER 8 PREAMPLIFIER- MA7 

//> r 
B 

With full BasaTrable end Volume Controls r` /r lip, ¡ / /// A brilliem new d ion su n61e For home or oonable instillations. For use with 
msrelcaMCryenl/c.ra aroiagas,aaiewn<.s. microphones, taps head Imlay 

and sus. i.ry rime. Output la 1« 3 to oath 7..... e.ker.. / aornoothe uaninsomariesor 
mine unit 

With tar g.PSM+dadeal 
for this), n «aomto op«.te b nom banstss or P.A. surer* unit One new P5.20 is ideal Thnhi.), 

ni.Fi innaMUOm, is gutters and organs, P.A. installations, Imereom, systems, etc. This Me 
7.wett amplifier Is supplied ready built, tested and guaranteed. 

Foreamp/ata Paining+.teraeuoe. FOR ONLY £8 /10/0 P.P. 4/ -. 
(OPTIONAL MAINS UNIT PS2062/2, P.P. 3 -) Illusnated Brochure No. 12. 

ó, BRITISH MADE CAR RADIOS . area c.. ream Ines perfect company lo. mug noun on the A fine ion 
a w l tl n p fly 'eh,. II loo °' k W h 

beuonoparat on tor immediate station selection and choio.ef Medium or Long wove 
traguency. Manu+[ tuning Iacililies. Puso -honen cannel. Output of 3E warts mama crisp, top yuelity sound even et high 
motoring.p.eds Priceincludes]'s4', peaks, lull sccc...cri.a and Instructions. 

PO 

The 

OR NEGATIVE EARTH EASI -TUNE £12,12.0. pp. 4/6 
AUTOBAHN MANUAL tit EASI- pp. / 
TUNE, but with s single MW /LW Push Button. £10.70.0. 4 6 

CAR AERIALS e'3- Section Single Hole Wing or Boot Mounting 16/6 Brochure 15 
Multi Section fully disappearing type with locking device, single hole 
mounting 35/- Post free with Car Radio or pp. 2/6 separately. 

BUILD THESE 
PRACTICAL DESIGNS 

LIST 
I.C.F.M.TUNER £5.2.6. 40B 
Switched F.M.Tuner £3.17.6. 39B 
Fluorescent Camping 
Light £3.2.6. 43 
Let us have your enquiries for pens lot 

PW and PE designs. S.A.F. 
PLEASE. 

g 

I 

MODEL MODEL 
22 Power Supply 
30 Audio Generator 
31 R.F. Generator 
32 32 C.R. Bridge 
33 Inductance 
Send for descriptive D 

NEW MODELS 

NOMBREX 
TRANSISTORISED 

Test Equipment 
PRICE Leaflet 

C s. No. 
14 0 22 
1910 24 
12 70 25 
10 10 26 

Bridge 20 0 29 
illustrated Broc ore 

DO IT YOURSELF 
MW /LW PORTABLE 

t. New printed circuit design with 
full power output. Fully tunable 

on both mw /Iw bands, 7 transistors plus diode, 
push -pull circuit. Fitted 5 inch speaker, large 
ferrite aerial and Mullard transistors. Easy to build 
with terrific results. All local and Continental 
stations. 
TOTAL COST 
TO BUILD 

£6'19'6 P.P.4!6 
Send for Brochure 1 

INULLARD t WATT AMPLIFIER 
WITH VOLUME CONTROL 

Suitable 7X4 inch 3 ohm speaker 17/6 
Ideal for Portable Record Players. Inter- Y 
Comore, Baby Alarms etc.A C PP. 
For 9 Volts operation. 45/- 3/6d. 

ITS SO EASY TO BUILD TO 
PROFESSIONAL STANDARDS 

To get the best out of Your MAGNAVOX STUDIOMATL 
DECK s..a.p3. you.. d MARTIN care..ORDAKIT,This 
comprises asps[. high 9uloy 6 mt. amplifier and pre- 
.moldier which o m« to you ...meted on its printed 
ucuiteoart together with neap.ry transformers, switch 

conned knobs -in fact everything nmded down to the last 
screw FOR MAKING A SUPERB TAPE RECORDER, which, 
when but will pan nvounblywin n.tmm.m coning 

need tw you 
INSTRUCTIONS 

CTIONS techMCalsMll 
to 
BUILDING EASY AND SUCCESS ASSURED. BUILDING 

eo THE INSTRUCT ASSURENUALNUKES 

® 

Two TRACK. Deck. Amplifier, Cabinet and Speaker. 
Complete kits with MICROPHONE 71n 1.200 n tape. 
spare .pool. Today's value E55. OUR PRICE 36 gee. 
FOUR -TRACK. Deck. Amplifier, Cabinet and smak.r. 
Complete kits with MICROPHONE in 1,200 ft. up., 
ern. Sto . Todays Value EEO. OUR PRICE 39 gna. 

P.P. 22,,6 
ALL UNITS AVAILABLE SEPARATELY. Beth 000.15 
ASK FOR BROCHL. RE 6 

VHF FM SUPERHET TUNER MKII 
BANDWIDTHD R PRINTED RCIRCUIT CONSTRUCTION 

HIGH FIDELITY REPRODUCTION MONO AND STEREO 
MATCHES 

Apopular VHF FRI Tuner 
now used throughout n 

eualry receptM 
a c end n ihe 
decoder...pn 
caste. There i doubt 

'es VHF FM .:; the / sound Ezr. ant 
. bitttyy n m.t ¡ ̂<a 
TOTACCOST [6.19.6. 
DECODER E6.19.6. 
(CABINET 20/ EXTRA) ASK FOR LEAFLET 3. 

NEW- MALLORY LONG LIFE 
MERCURY BATTERIES 

50", OFF LIST PRICES 
, RM121. 35.o.s 3600 m,aH OUR PRICE 5/. each 

Are Z. of e 

' RMa]610.35 volts 350 

GARRARD DECKS 
"' 

, 
Pe 

`' S ` , 

BRAND NEW All below list price 
2025Meno /Steve° .. .. ., a;; 
300 LM with STANC .. .. IS 16 
SP25 MK 11 .. .. .. .. 1212 
LABeO Mk II .. .. .. 26 0 

A760 Mk II .. '. .. . 13 19 
1:0.0.:0,./5,..4. 7 . ii ió 
ßñ5 .. . zi ió 
sL56 .. to 10 

SL95 .. 
.A70 MCI; .. .. .. 11 to 

Send for IOustratedbrochures 16, 17 
Complete range of accessories available 

1 P f e Si. z{ e E die. 
OUR PRICE 10.. each 
Easily split .aht1.35vicells. \ These ideal for n 

A \ \ \ \, ACIT SMALL 
LONG HIGH 

required. 
d LONG 

LIFE are requ red. +QUANTITY 
QUOTATIONS WRITE OR 
PHONE EXTN. 2. 

TRANSISTORS, RECTIFIERS. 2ENERS, SCR's TUNNEL- 
DIODES, FIELD EFFECT TYPES, VALVES. CRYSTALS 

New 1968 32-page Booklet 
Price 1/- Post Paid 

Circuits with Data Details and Prices of 
over 2000 different types. 
This booklet is a must for every enthusiast. 
MANUFACTURERS - DISTRIBUTORS. 
We also publish a QUANTITY, SEMI- 
CONDUCTOR BULLETIN. . 

Please write to us for your copy. 

TRANSISTORS- 
SEMICONDUCTORS 

COMPLETELY NEW 1968 LIST OF 1000 
types available from stock. Send for your 
FREE COPY TODAY. (List No.36) 
S.C.R. s from 5/- 
Field Effect Transistors from 9/6 
Power Transistors from 5/- 
Diodes and Rectifiers from 1 6 I 

HI -FI equipment to suit EVERYPOCKfT ful y CATALOGUE lllustrafed Ask for Hi -Fi- Stock List Leaflet 16.17 
VISIT OUR NEW HI-FI CENTRE at 309 EDGWARE RD., 

COMPLETELY NEW 9th EDITION (1968) 

The most COMPREHENSIVE- CONCISE -CLEAR 
-COMPONENTS CATALOGUE 

Complete with 10/- worth discount vouchers 
FREE WITH EVERY COPY. 

R 32 pages of transistors and semi -conductor WINO 
devices, valves and crystals. 

* 200 pages of components and equipment 
A 65 pages of microphones, decks and Hi-H 

equipment. 
162111163 

6,500 ITEMS 
300 BIG PAGES Sendtoda 8'6OSI 

c Pa id 

/ -. -om i 

#i^ G n ) 
C f.'I 

- 
op ' 

' arr ' 

no 
to 
o 

O 
I ' V 

for all leading makes 

AMPLIFIERS 10) 
TUNERS 
DECKS 

l 

lel 

SPEAKERS 
MICROPHONES ), 
SYSTEMS \ %1 I' 
ALL WITH DISCOUNTS 
IT WILL PAY YOU TO PAY USA VISIT! 

IENRY'S RADIO LTD 
303 Edo Road, London, W.2. Mail Order Dept. 
all types of Components, Organ Dept. (01) 0x/9 
309 Edgware Road, London, W.2. High Fidelity 
Safes, P.A. and Test Equipment, Record Decks(Dl) 723 -6963 OPEN MON. -SAT. 9 a.m.-6 p.m. THURS. 9 a.m. -1 P.m. 
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